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Editorial on the Research Topic
Positive  Psychological Assessments: Modern  Approaches,
Methodologies, Models and Guidelines

Introduction

Sparked by evidence showing that positive psychological approaches and practices
not only foster flourishing but also help to reduce mental illness, maintain mental
health, and strengthen one’s psychological resources and capacities (Waters et al., 2022),
positive psychology interventions and coaching have emerged as popular approaches
for practitioners interested in the development and wellbeing of people (Lomas, 2020;
Moskowitz et al., 2021; Richter et al., 2021). Indeed, bourgeoning evidence for the social,
behavioral, and physical health benefits of positive psychology constructs (Donaldson
et al., 2021; Moskowitz et al., 2021) has led to an increasing influence of positive
psychology underpinning practice (Green and Palmer, 2019), with significant growth of
the use of positive psychological assessment measures (PPAMs).

Despite such popularity, research has also highlighted the shortcomings of existing
PPAMs (e.g., Wong and Roy, 2017; van Zyl and Rothmann, 2022), with important
implications for a valid and reliable assessment of the effectiveness of positive psychology
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practices as well as the advancement of our understanding of
wellbeing through the development and conceptualization of
new positive psychological constructs (Gruman et al., 2018; van
Zyl and Rothmann, 2022; Van Zyl and Salanova, 2022). For
example, it has been argued that the broad category of wellbeing,
encompassing independent and separable components (Diener,
1984; Ng et al,, 2021), is inconsistently operationalized across
studies, making it difficult to determine whether positive
psychology interventions have stronger effects on particular
aspects of wellbeing compared to others (Moskowitz et al., 2021).
Similarly, across different studies, diverse positive constructs
can be found grouped together, for example, combining
positive emotions with outcomes (e.g., meaning, purpose, life
satisfaction; Sin and Lyubomirsky, 2009; Chakhssi et al., 2018)
or with other cognitive and affective appraisals of one’s life as a
whole (Bolier et al., 2013; Hendriks et al., 2019; Moskowitz et al.,
2021).

Given the key role of PPAMs in advancing the science and
practice of positive psychology (van Zyl and Rothmann, 2022),
this Research Topic specifically focused on collecting evidence
and informed proposals of modern approaches, methodologies,
models, and guidelines for PPAMs.

Structure and contribution of the
Research Topic

The contributions included in this Research Topic are
summarized in Table 1 and presented below. In summary,
responding to our call for more thorough evidence on the
validity and reliability of both newly developed and translated
popular PPAMs, nine manuscripts included in this Research
Topic focused on investigating the psychometric properties of
different PPAMs using a variety of modern statistical modeling
techniques and across different cultural contexts. Moreover, two
contributions used survey data to provide an example of best
practice guidelines and investigate the properties of positive
psychological constructs using modern approaches. Finally, one
contribution presented a systematic review of observational
PPAMs developed to assess momentary wellbeing in people
living with dementia.

Scale development and validation

Bauman and Ruch presented a study on the development
and validation of the Fulfilled Life Scale, capturing people’s
experience of a fulfilled life. Using data from three different
German-speaking samples (development sample n = 282;
replication sample n = 406; selected exemplar participants n =
39), they identified three optimal factors across cognitive and
affective experiences of a fulfilled life, labeled unfolded self and
life, the worthwhile life, and positive impact and legacy. Cognitive
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and affective fulfillment incrementally predicted a global rating
of a fulfilled life and mental wellbeing, even after controlling for
subjective and eudaimonic wellbeing.

Carmona-Halty et al. presented an adaptation of the
Flourishing Scale (FS) to a Chilean high school context and
provided evidence of its validity. Using a cross-sectional sample
of 1,348 students from three different schools in Chile, they
showed that their adapted version of the FS is invariant
across genders and is positively related with study-related
positive feelings (i.e., happiness, pleasure, and satisfaction) and
negatively related with study-related negative feelings (i.e.,
sadness, displeasure, and anger).

Focusing on behaviors aimed to better align life goals,
personal needs, values, and capabilities, Chen et al. proposed
a conceptualization of life crafting and developed, validated,
and evaluated a measure of overall life crafting, the Life
Crafting Scale (LCS). Using a mixed-method, multi-study
research design, in the first qualitative phase, they created a
pool of items; then, in Study 1, involving 331 English-speaking
employees, they found support for a three-factor structure
encompassing cognitive crafting, seeking social support, and
seeking challenges. In Study 2, involving 362 employees in the
Netherlands, the factorial structure of the scale was confirmed,
and the LCS showed to be a reliable tool, partially invariant
across genders, and positively associated with meaning in life,
mental health, and work engagement, while negatively related
to job burnout.

Cromhout et al. zoomed into the construct of eudaimonic
wellbeing and used various analytical models, including
CFA, bifactor CFA, Exploratory Structural Equation Modeling
(ESEM), and bifactor ESEM, to investigate the dimensionality of
the Questionnaire for Eudaimonic WellBeing (QEWB) in four
culturally diverse South African samples, including three student
samples (English, n = 326; Afrikaans, n = 478; and Setswana,
n = 260) and one multicultural adult sample (n = 262). Their
results showed that eudaimonic wellbeing is multidimensional
but, at the same time, represents an overarching higher-order
construct. Moreover, they found configural invariance across the
different languages in which the QEWB was administered, but
also that the QEWB shows differential psychometric properties
across different age groups and developmental phases.

Espejo et al. focused on the Satisfaction with Life Scale
(SWLS) with five response options and investigated its
psychometric properties in a Colombian sample of 1,255
participants. Their results showed that the SWLS, in its Spanish
version used in Colombia, is a reliable and valid tool displaying
excellent psychometric properties and invariance across genders
and age groups. Also, as expected, it correlates significantly
with life satisfaction, flourishing, positive and negative affect,
optimism, and pessimism.

Guitard et al. provided a thorough investigation of the
Temporal Satisfaction with Life Scale (TSWLS) structure and
number of optimal items. Based on a large international and
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TABLE 1 Characteristics of the studies included in the Research Topic.

References Construct PPAM Dimensions & N of items Participants Country Language PPAM used
in the research
Scale development Fulfillment in life Fulfilled Life Scale (FLS) Fulfilled Life Cognitive Experience Sample 1: 282 adults (50-93 German-speaking countries German
and validation (24) Fulfilled Life Affective yo) Sample 2: 406 adults
Bauman and Ruch Experience (8) (40-85 yo) Sample 3: 39
adults (41-89 yo)
Carmona-Halty et al. Flourishing Flourishing Scale (FS) adapted Flourishing (8) 1,348 students (13-18 yo) Chile Spanish
to the educational setting
Chen et al. Life crafting Life Crafting Scale (LCS) Cognitive Crafting (3) Seeking Sample 1: 331 employees United Kingdom, Portugal, English
Social Support (3) Seeking Sample 2: 362 employees Poland, The Netherlands
Challenges (3)
Cromhout et al. Eudaimonic Questionnaire for Sense of Purpose (7) Purposeful Sample 1: 326 univ students South Africa Sample 1, 4: English Sample 2:
wellbeing Eudaimonic WellBeing Personal Expressiveness (9) Sample 2: 478 univ students Afrikaans Sample 3: Setswana
(QEWB) Effortful Engagement (5) Sample 3: 260 univ students
Sample 4: 262 adults
Espejo et al. Satisfaction with life Satisfaction with Life Scale Satisfaction with Life (5) 1,255 adults Colombia Spanish
(SWLS)
Guitard et al. Satisfaction with life Temporal Satisfaction with Past Life Satisfaction (4) Present 3,982 Eng-speakers (over 16 Worldwide English Hungarian Spanish
Life Scale (TSWLS) Life Satisfaction (4) Future Life yo) 2,930 non-Eng speakers Finnish Slovene Czech
Satisfaction (4) (over 16 yo) Chinese
van Zyl et al. Strengths use Strengths Use Scale (SUS) Affinity for Strengths (6) Strengths 360 univ students The Netherlands Dutch
Use Behaviors (8)
Youssef-Morgan et al. Work gratitude Work Gratitude Scale (WGS) Grateful appraisals (3) Gratitude 625 employees USA English
toward others (4) Intentional
attitude of gratitude (3)
Z7:4bo et al. Mental health Mental Health Test (MHT) Wellbeing (3) Savoring (3) Creative Sample 1: 1,736 adults Sample Hungary Hungarian
and Executive Efficiency (5) 2: 1,083 adults
Self-Regulation (3) Resilience (4)
Guidelines and Mental health Mental Health Emotional wellbeing (3) Social 1,804 adults The Netherlands Dutch
Survey Design Continuum-Short Form wellbeing (5) Psychological
Papers (MHC-SF) wellbeing (6)
van Zyl and ten Klooster
Ratchford et al. Mindsets across Implicit Theories of Morality Morality mindset (3) Ability 618 adolescents (15-19 yo) United States English

Systematic review

Madso et al.

domains
Momentary

wellbeing

and Intelligence Scale
Observational instruments
assessing momentary

wellbeing

mindset (3)

People with dementia

The dimensions and number of items reported are based on the results of the studies. yo, years old; univ, university; Er
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multicultural sample (n = 6912), their findings showed thata 12-
item version of the scale was optimal compared to the original
15-item one, and it was equivalent and valid across English
speakers in different geographic regions of the world, including
Oceania, North America, Europe, and Asia. Also, their results
showed that six different translations of the TSWLS function
in similar ways, yet some differences exist in item functioning
across cultures. All three subscales of the TSWLS, that is,
past, present, and future, displayed positive correlations with
aspects of wellbeing (strengths use and knowledge, subjective
happiness, gratitude, hope, and the presence of meaning in life)
and negative ones with aspects of ill-being (search for meaning
in life, rumination, depression), as expected.

Van Zyl et al. investigated the psychometric properties,
longitudinal invariance, and criterion validity of the Strengths
Use Scale (SUS) within 360 students in the Netherlands. Their
results showed that the SUS comprises two first-order factors,
namely affinity for strengths and strengths use behaviors. This
factorial structure showed to be consistent across time, and
longitudinal evidence showed that strengths use remained stable
over time. Moreover, strengths use predicted study engagement
assessed 3 months after, providing evidence of the criterion
validity of the SUS.

Youssef-Morgan et al. introduced the new construct of work
gratitude, defined as “the intentional choice to engage in positive
appraisals and feelings of thankfulness and appreciation toward
the characteristics, situations, and people currently present in
the work context,” and presented a new instrument, the Work
Gratitude Scale (WGS), to assess it. Using cross-sectional data
from 625 employees from a school district in the United States,
they found support for the validity of a second-order model
of work gratitude with three underlying dimensions: grateful
appraisals, gratitude toward others, and intentional attitude of
gratitude. The WGS showed to be a valid and reliable instrument,
useful to spark research on how to promote grateful appraisals,
gratitude toward others, and intentional attitudes of gratitude
in employees.

Zabo et al. presented a new five-scale mental health test,
the Mental Health Test (MHT), that operationalizes a set of
indicators of a newly introduced concept of positive mental
health. Based on cross-sectional self-reported data collected in
Hungary, they found support for a five-factor structure with 17
items (n = 1736), which was confirmed in a separate sample
(n = 1083). The MHT maps aspects of wellbeing, savoring,
creative and executive efficiency, self-regulation, and resilience.
Results showed that the MHT displayed a high level of internal
consistency, and correlations confirmed the content validity
of the subscales with established measures of psychological
wellbeing. Moreover, test-retest reliability was confirmed by
longitudinal data collected after 2 weeks and again after 11
months. Overall, their results showed that the MHT could be
considered a new reliable, valid measurement tool to assess
several aspects of mental health.
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Guidelines and survey design papers

Using data collected on the Mental Health Continuum-
Short Form (MHC-SF) as an illustrative example, van Zyl
and ten Klooster provided a practical tutorial on how to
use Exploratory Structural Equation Modeling (ESEM) with
a convenient online tool for Mplus. In their paper, they
illustrated the applicability of the ESEM as an alternative to
traditional CFA approaches and provided an overview of ESEM
and structured guidelines on how to use and apply ESEM
models, including a step-by-step guide to producing ESEM
syntax to be used with Mplus. Contributing to the literature
on mental health assessment, they further showed that when
measuring mental health with the MHC-SE an approach that
accounts for a bifactor ESEM model should be preferred to
CFA models.

Focusing on mindsets across different domains, Ratchford
et al. contributed evidence to the debate about domain
specificity and generality of mindset while exploring how
cohesion and divergence across moral and ability mindsets
affect self-system, self-regulatory strategies, and wellbeing
outcomes in a sample of 618 adolescents in metropolitan
southern California. To assess congruence and discrepancies,
they used response surface analysis to consider the within-
person effects of domain specificity across various outcomes.
Their findings showed that overall congruency between moral
and ability mindsets did not relate significantly with any of
the wellbeing outcomes considered, suggesting that ability and
moral mindsets are distinct qualities for which congruence is
not relevant for wellbeing. Hence, by showing that mindsets
display high levels of domain specificity, this study offers
implications for the assessment of mindsets as characteristic
adaptations, suggesting that different mindsets should therefore
be assessed and accounted for independently in future
survey designs.

Systematic review paper

Madso et al. presented a systematic review of 36 articles
describing 22 observational instruments assessing momentary
wellbeing in people with dementia. The instruments included
in the review mapped three categories: observations of
emotions, observations of positive behavioral expressions, and
observations of engagement. Their analysis included risk
of bias at the study level and assessment of measurement
properties at the instrument level (content validity, construct
validity, structural validity, internal consistency, measurement
invariance, cross-cultural validity, measurement error, and
inter-rater/intra-rater/test-retest reliability and responsiveness).
Results showed that among the instruments included in the
review, 11 were supported by high-quality evidence for content
validity, while the presence of high-quality evidence of other
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central psychometric aspects was sparse. However, several
instruments have the potential to meet such quality criteria if
further investigated.

Conclusion

While much research in positive psychology is primarily
situated within a positivistic paradigm and adopts quantitative
designs (Rich, 2017; Gruman et al., 2018; Lomas et al., 2021),
there is still a need for a more robust understanding of
the properties of—both widespread and newly developed—
PPAMs, so as to enhance the credibility of the discipline
and our knowledge and impact of positive psychology (van
Zyl and Rothmann, 2022). In an effort to address these
challenges, this Research Topic provided a collection of
contributions on assessment tools and operationalizations
of positive psychology constructs, allowing us to gauge
evidence regarding different approaches and instruments
needed to understand the conditions and processes that
foster optimal functioning and flourishing in people, groups,
and institutions.
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popular psychometric instrument to measure strengths use in educational settings,
yet its use has been subjected to limited psychometric scrutiny outside of the U.S.
Further, its longitudinal stability has not yet been established. Given the wide use of this
instrument, the goals of this study were to investigate (a) longitudinal factorial validity
and the internal consistency of the scale, (b) its equivalence over time, and (c) criterion
validity through its relationship with study engagement over time. Data were gathered at
two-time points, 3 months apart, from a sample of students in the Netherlands (n = 360).
Longitudinal confirmatory factor analyses showed support for a two-factor model for
overall strengths use, comprised of Affinity for Strengths and Strengths Use Behaviors.
The SUS demonstrated high levels of internal consistency at both the lower- and upper
bound limits at both time points. Further, strict longitudinal measurement invariance was
established, which confirmed the instrument’s temporal stability. Finally, criterion validity
was established through relating strengths use to study engagement at different time
stamps. These findings support the use of the SUS in practice to measure strengths
use and to track the effectiveness of strengths use interventions within the higher
education sector.
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Strengths Use Scale: Psychometric Properties

INTRODUCTION

University students are three times more likely to develop
psychopathological complaints and common mental health
problems than the general population (Blanco et al, 2008;
Seligman, 2012). This stems from severe psychological distress
experienced as a result of an imbalance between their study
demands (e.g., workload/time pressure), their study resources
(e.g., lecturer support), and personal resources (e.g., strengths
use; Lesener et al., 2020). The problem is exacerbated by intensive
educational programmes, poor social relationships with peers
(Houghton et al., 2018; Basson and Rothmann, 2019), drastic
life changes, elevated levels of social comparison, peer pressure,
and an imbalance between their studies and home life (Bergin
and Pakenham, 2015). This, in turn, negatively affects students’
motivation, study engagement, learning potential, academic
performance, and overall academic throughput (Ebert et al,
2018). Therefore, it is not surprising that universities are
implementing interventions to help students either (a) find a
balance between their study demands/resources or (b) develop
the internal personal resources needed to offset university life’s
impact on their well-being and academic performance (Seligman,
2012).

An essential personal resource targeted by these interventions
relates to identifying and using personal strengths during one’s
studies. Strengths refer to the inherent psychological traits that
students are naturally good at, leading to optimal functioning or
performance in desired outcomes (Govindji and Linley, 2007).
These are naturally occurring capacities that are universally
valued by society (Huber et al., 2017). When students can live
out their strengths during their studies, it could lead to positive
outcomes for the self and others. Research shows that strengths
are associated with positive self-esteem, goal achievement, pro-
social behaviors, happiness, and well-being (Littman-Ovadia
et al., 2017). Further, when students can live out their strengths
at university, it also reduces reported levels of stress, depression,
and anxiety (Schutte and Malouff, 2018). When students use
their strengths during their studies, they are also more likely
to perform academically and less likely to fall out of or change
academic programmes (Seligman, 2012).

However, despite these positive associations, intervention
studies centered around strengths-based development have
shown mixed results (White, 2016; Roll et al., 2019; White
et al,, 2019). Although some strengths-based interventions have
led to mental health and well-being changes, others did not
(Quinlan et al,, 2012; White et al., 2019). Van Zyl et al. (2019)
argued that this is primarily because of poor intervention design
and -measurement, where the focus is on measuring outcomes
rather than on the underlying mechanisms being targeted by
the intervention. In other words, strengths interventions aim
to develop strengths use; however, what is ultimately measured
is strengths possession or strengths knowledge. In fact, several
studies have shown that only knowing what one’s strengths are
(strengths knowledge) is not enough to facilitate sustainable
changes in positive individual outcomes (Seligman et al., 2005;
Wood et al, 2011; Seligman, 2012; Proyer et al., 2015a,b;
Miglianico et al, 2020). Only when one can actively apply

ones strengths (i.e., strengths use) would it lead to happier
and healthier lives (Govindji and Linley, 2007). Therefore,
strengths use has become a central tenet in recent strengths-based
intervention studies.

To measure such, Govindji and Linley (2007) developed
the Strengths Use Scale (SUS), a 14 item self-report scale that
aims to measure active strengths use. The instrument aims
to measure both opportunities to use strengths (affinity for
strengths use), as well as individual strengths, use behaviors
(strengths use behaviors) (Van Woerkom et al, 2016a). The
SUS is the most widely used instrument to assess general
strengths use and has been translated into German (Huber
et al,, 2017), French (Forest et al., 2012), Hebrew (Littman-
Ovadia et al., 2017), Finish (Vuorinen et al., 2020), Chinese
(Bu and Duan, 2020), and even adapted to work settings
(Dubreuil et al., 2014). Despite its wide use, only four studies
have actively attempted to investigate its validity and reliability:
Govindji and Linley (2007) and Wood et al. (2011) in the US,
Huber et al. (2017) in Germany, and Duan et al. (2018) in
China. Although all four studies have shown that SUS was a
reliable and valid tool, those outside of the U.S. required several
modifications (e.g., correlating error terms or item parceling)
to ensure data-model fit. This trend is also prevalent in several
empirical studies where the SUS was used (e.g., Mahomed, 2019;
Mahomed and Rothmann, 2020; Vuorinen et al., 2020). Any
form of statistical modification of a psychometric instrument
fundamentally changes the content of what is being measured,
thus limiting comparisons between studies (Price, 2017). As such,
a thorough investigation as to the psychometric properties of the
SUS is needed.

Therefore, the purpose of this study was to investigate the
psychometric properties, longitudinal invariance, and criterion
validity of the SUS within a student population. Specifically,
it aimed to determine the (a) longitudinal factorial validity
and the internal consistency of the instrument (b) its temporal
equivalence, and (c) its relationship with strengths use and study
engagement over time.

LITERATURE REVIEW

Conceptualization and Measurement of
Strengths Use

Positive psychology is rooted in the tenet that individuals have
inherent psychological strengths, which are activated to manage
hardships and promote optimal human functioning (Peterson
and Seligman, 2004). Strengths develop out of adversity and are
essential to one’s definition of self, are effortless in their enactment
and energizing when activated (Matsuguma and Niemiec, 2020).
Therefore, psychological strengths can be seen as positive, trait-
like capacities that define good character and highlight “what is
right” about an individual (Richter et al., 2020). These ideas are
in line with Linley and Harrington’s (2006, p. 86) definition of
strengths as “natural capacities for behaving, thinking or feeling
in a way that allows optimal functioning and performance in
the pursuit of valued outcomes.” These capacities are universally
valued by society as they lead to positive outcomes and benefits
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for both the self (e.g., positive mental health) and others (e.g.,
positive community climate) (Huber et al., 2017).

Further, research suggests that strengths are also relatively
stable over time (Snow, 2019), are valued across cultures and
educational contexts (McGrath, 2015), buffer against the onset of
psychopathology (Peterson et al., 2006), enhance mental health
(Seligman, 2012; Proyer et al., 2015a), and lead to context-specific
positive outcomes such as study engagement, and academic
performance (Kwok and Fang, 2020). Further, despite being
relatively stable over time, strengths remain malleable and can be
developed through interventions to promote strengths awareness
and active strengths use (Huber et al., 2017).

Govindji and Linley (2007) argued that merely possessing a
strength is not an effective means to promote personal growth
and development. Instead, individuals need to both become
aware- and develop a deep understanding of their strengths (i.e.,
strengths awareness/knowledge) and exert conscious effort to
apply such in different situations (Wood et al., 2011). Strengths
awareness/knowledge refers to the ability to know the things one
is naturally good at and understand what role strengths play in
one’s daily life (Wood et al., 2011). On the other hand, strengths
use refers to the extent to which one is both driven to apply
and opportunities to use one’s strengths in different situations
(Wood et al.,, 2011; Van Woerkom et al.,, 2016a). Govindji and
Linley (2007) conceptualization of strengths use is built on
the organismic value process (OVP). The OVP proposes that
strengths are naturally occurring traits that develop from within,
where individuals are inherently driven to actively use, develop,
apply, and play to their strengths in daily life. Further, individuals
yearn to live by their strengths and are unconsciously drawn
to activities, hobbies, studies, or work aligned to their strengths
(Wood et al,, 2011). Therefore, individuals are naturally drawn
to activities aligned to their strengths (i.e., strengths affinity) and
exhibit active strengths use behaviors (Wood et al.,, 2011; Van
Woerkom et al., 2016a).

Although strengths possession and awareness/knowledge are
shown to be important within the educational environment,
intervention studies have shown that its indeed the conscious
use of strengths that leads to sustainable changes in mental
health and well-being over time (Wood et al.,, 2011; Seligman,
2012; Van Zyl and Rothmann, 2019; Miglianico et al., 2020).
Govindji and Linley (2007) found that active strengths use
leads to higher levels of happiness, personal fulfillment,
and subjective- and psychological well-being. In contrast,
strengths possession/awareness were not independent predictors
of happiness or well-being (Seligman et al., 2005; Govindji
and Linley, 2007). Albeit strengths awareness/possession is a
precursor to active strengths use (Seligman et al., 2005). Despite
these findings, most academic research has focused on the
awareness-, identification- or possession of strengths, rather than
the actual use thereof (Wood et al., 2011; Huber et al., 2017).

This is further indicated by the vast array of propriety
psychometric instruments used to identify or assess strengths
(Richter et al., 2020). These include, but are not limited to,
the Clifton Strengths-Finder (Rath, 2007), the VIA Signature
Strengths Inventory for adults (Peterson and Seligman, 2004)
and children (Ruch et al, 2014), the Signature Strengths

Questionnaire-72 (Rashid et al., 2017), the Personal Strengths
Inventory (Kienfie Liau et al., 2011), the Realise2 Strengths
Finder (Linley et al,, 2010), and the Employee Strengths At
Work Scale (Bhatnagar, 2020). Each of these instruments aims
to measure various forms of manifested strengths ranging from
character strengths to inherent talents. In contrast, only two
psychometric instruments are available that measures strengths
use: the Strengths-Use and Deficit Correction Behavior Scale
(SUDCO; Van Woerkom et al., 2016a) and the Strengths Use
Scale (SUS: Govindji and Linley, 2007; Wood et al., 2011).

The SUDCO aims to measure (a) strengths use behaviors, (b)
deficit correction behaviors and perceived organizational support
for (c) strengths use, and (d) -deficit correction (Van Woerkom
et al,, 2016a). Although this instrument has shown to be a valid
and reliable tool to measure strengths use, it was crafted to be
used within organizational settings (Van Woerkom et al., 2016a).
This implies that the SUDCO cannot measure strengths use
in other contexts (e.g., educational settings) or assess general
strengths use behaviors or opportunities. Given that the SUDCO
also focuses on deficit correction, the tool is not in line with
the tenets of positive psychology (i.e., moving away from a
focus on “fixing what is wrong,” but rather focus on developing
what already works well; Seligman and Csikszentmihalyi, 2014).
Further, the instrument is also not widely used within the
literature (with only 71 citations on Google Scholar at the time
of writing, i.e., early December 2020).

In contrast, the SUS is currently the most popular
psychometric tool to measure strengths use behaviors and
-opportunities within the literature with over a 1,000 citations
(Govindji and Linley, 2007; Wood et al., 2011, p. 499). This
14 item self-report instrument aims to measure the extent to
which individuals are drawn to activities that are aligned to
their strengths and the extent to which strengths are actively
used in a general way (Wood et al., 2011). The SUS has been
translated into German (Huber et al., 2017), French (Forest
et al, 2012), Hebrew (Littman-Ovadia et al., 2017), Finish
(Vuorinen et al., 2020), Chinese (Bu and Duan, 2020), and
adapted to work settings (Dubreuil et al., 2014). The instrument’s
popularity may be attributable to the fact that it was the first
instrument developed to measure strengths use and that it
is more inclined with the purest, functional principles of
positive psychology.

Factorial Validity of the Strengths Use

Scale

The Strengths Use Scale (SUS) was initially developed as a self-
report measure to understand the extent to which individuals
can apply their strengths in daily life (Govindji and Linley,
2007). The instrument was developed around the idea that
“strengths are natural, they come from within, and we are urged
to use them, develop them, and play to them by an inner,
energizing desire. Further, when we use our strengths, we feel
good about ourselves, we are better able to achieve things,
and we are working toward fulfilling our potential” (Linley
and Harrington, 2006, p. 41). From this conceptualization,
strengths use has both an active application component
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(strengths use behaviors) and encompasses opportunities to
apply strengths to achieve personal goals or to facilitate personal
development (opportunities to apply; Van Woerkom et al,
2016a).

Based on this conceptualization, Govindji and Linley (2007)
generated 19 initial items, rated on a 7-point agreement type
Likert scale, to measure strengths use from this perspective.
Participants were instructed that these questions “ask you about
your strengths, that is, the things that you are able to do well or
do best” (Govindji and Linley, 2007, p. 147). A sample of 214
university students from the U.S. was requested to complete the
SUS (Govindji and Linley, 2007). Principal component analysis
revealed that three components with eigenvalues >1 could be
extracted. However, the screen-plot showed that only a single
component with 14 items could meaningfully be extracted from
the data. These 14 items declared 56.2% of the total variance in
a single “Strengths use” factor, with item loadings ranging from
0.52 to 0.79 (Govindji and Linley, 2007). The one-factor model
showed to be significantly related to self-esteem, subjective well-
being, psychological well-being, and subjective vitality, which
established its concurrent validity (Govindji and Linley, 2007).
However, this study only employed an exploratory approach,
drawing a small sample from a single context. Therefore, the
factorial validity could not formally be established nor verified.
Despite showing promises, the authors argued that further
validation studies on the SUS were needed.

In response, Wood et al. (2011) argued for the validation of
the SUS within a general adult population (N = 227). This was
done to increase the generalizability of the SUS within the U.S.
Wood et al. (2011) employed both traditional factor analyses
and parallel analyses to determine the factorial structure of the
SUS. The results showed that a single strengths use factor could
be extracted from the data based on eigenvalues. Items loaded
between 0.66 and 0.87 on the single factor and declared 70.25%
of the total variance.

Outside of the U.S., the SUS showed slightly different results.
In the German validation, Huber et al. (2017) attempted to
validate a translated version of the SUS within a sample of
native German speakers. The authors employed both a traditional
Exploratory Factor Analysis (EFA)- as well as a Confirmatory
Factor Analysis (CFA) approach (through Structural Equation
Modeling; SEM) to validate the instrument. The EFA showed
that a single-factorial model, explaining 58.4% variance, with
factor loadings ranging between 0.58 and 0.86, could be
extracted from the data. The first factor had an eigenvalue
of 8.60, with the remaining values clearly below the point of
intersection (0.855-0.172). However, three items did not load
sufficiently on the single strengths use factor (with factor loadings
ranging from 0.336 to 0.410). The CFA was then conducted
to determine if the hypothesized structure of the German SUS
sample fitted the data well. However, the initial model fit of
the German version was not satisfactory. Several modifications
to the overall model needed to be implemented to enhance
both model fit and measurement quality. This indicates that
there may be conceptual overlap in understanding some items
and that the factorial structure of the 14-items SUS may need
further investigation.

Internal Consistency of the SUS

Another factor to consider when considering the SUS as a
viable and reliable tool to measure strengths use is its level
of internal consistency or “reliability.” Reliability refers to the
consistency and stability of an instrument to produce stable
results (Wong and Wong, 2020). The SUS has shown to be a
reliable measure across cultures; however, the level of internal
consistency seems to vary within and between samples. In the
original two U.S. validation studies, the SUS produced Cronbach’s
alpha coefficients ranging from 0.95 (Govindji and Linley, 2007)
to 0.97 (Wood et al., 2011). Outside of the U.S., the SUS has
shown acceptable levels of internal consistency in Germany (o =
0.84: Huber et al., 2017), China (o« = 0.94: Bu and Duan, 2020),
Finland (o = 0.88: Vuorinen et al., 2020), and the U.K. (&« = 0.90:
McTiernan et al., 2020).

Further, the test-retest reliability of the SUS was tested
through intra-class correlations spanning three-time points
(3 and 6 months after the first measurement). The test
statistic was significant and very high (rj.c = 0.85), indicating
that the SUS scores remained sufficiently stable without any
specific intervention. Conversely, after a positive psychology
intervention, strengths use scores have been shown to increase
(e.g., Dubreuil et al., 2016), indicating that the scale is sensitive to
measure changes.

However, despite the criticisms around Cronbach’s alpha, only
one other study employed a more restrictive and robust metric
for internal consistency. Mahomed and Rothmann (2020) found
that the composite reliability (i.e., upper bound level of internal
consistency) of the SUS was 0.92. No other study specifically
attempted to determine the upper level of internal consistency
of the SUS.

Stability of the SUS Over Time:

Longitudinal Measurement Invariance
The temporal stability of the SUS is another essential metric
to consider. This can be assessed through longitudinal
measurement invariance (LMI). LMI is concerned with
testing the factorial equivalence or equality of a construct over
time (rather than across groups; Wong and Wong, 2020).
Specifically, LMI assesses if the SUS produces similar factorial
structures (configural invariance), if items load similarly on
their respective factors (metric invariance), if the SUS shows to
have similar intercepts (scalar invariance), and if similar residual
errors are produced over time (Wong and Wong, 2020). LMI
is a desirable characteristic of a measurement instrument as it
provides evidence that a construct can be both measured and
interpreted the same across different time stamps; therefore
making meaningful interpretations and comparisons of mean
scores of strengths use over time possible (Cheung and Rensvold,
2002; Widaman et al., 2010). No study has attempted to assess
the LMI of the SUS over time, and therefore no specific reference
points for such can be established from the current literature.
However, both Peterson and Seligman (2004) and Govindji
and Linley (2007) argued that strengths are considered trait-like
factors that are relatively stable over time. Further, the extent to
which one would apply or use one’s strengths is also considered
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stable over time, unless individuals are exposed to- or engage
in strengths-based developmental initiatives (Seligman, 2012;
Huber et al., 2017). Therefore, it is expected that strengths-use,
without intervention, should stay relatively stable over time.

Criterion Validity: Strengths Use and Study

Engagement

A final metric to consider when validating an instrument is
criterion validity. Criterion validity can be measured through
establishing relationships with theoretically closely related
variables (concurrent validity), and through the ability to predict
outcomes on these related variables over time (predictive validity;
Van Zyl, 2014). An important criterion to consider associated
with active strengths use is study engagement (Ouweneel et al.,
2011; Seligman, 2012; Stander et al., 2015; Kwok and Fang, 2020).
Study engagement is a persistent and pervasive positive, fulfilling,
and study-related state of mind characterized by feelings of
vigor, showing dedication to one€’s studies and being absorbed in
one’s study-related tasks (Schaufeli et al., 2002). Drawing from
desire theory, Seligman (2012) argued that when students can
live in accordance with their strengths (i.e., engage in learning
activities congruent with their strengths), or if they engage in
study-related activities that are aligned to their strengths, that
they will experience more engagement in their studies. The
broaden-and-build theory of positive emotions further postulates
that strengths are essential personal resources individuals can
activate to translate positive emotional experiences into study-
related engagement (Fredrickson, 2001). Several studies have also
specifically shown that higher levels of active strengths-use lead to
increased study and work-related engagement (Ouweneel et al.,
2011; Seligman, 2012; Stander et al., 2015; Kwok and Fang, 2020).
As such, both concurrent validity and predictive validity could be
established by associating SUS with study engagement at different
points in time.

The Current Study

Given the importance of strengths use, and the popularity of
the SUS within the literature, it is imperative to ensure that it
is a valid and reliable instrument. As such, the purpose of this
study was to investigate the psychometric properties, longitudinal
invariance, and criterion validity of the Strengths Use Scale
(SUS) within a student population. Specifically, the aim was to
determine the: (a) longitudinal factorial validity and the internal
consistency of the instrument, (b) its equivalence over time,
and (c) criterion validity through its relationship with study
engagement over time.

RESEARCH METHODS

Research Approach

A quantitative, electronic survey-based longitudinal design was
employed to determine the psychometric properties, longitudinal
invariance and criterion validity of the SUS. This design entailed
the distribution of questionnaires at two-time points over
3 months.

TABLE 1 | Demographic characteristics of participants (n = 360).

Item Category Frequency (f) Percentage (%)
Gender Male 266 73.9
Female 93 25.8
Other 1 0.3
Age (years) 20-22 years 284 78.9
23-25 years 67 18.6
23-30 years 8 2.2
Nationality Dutch 352 97.8
Other 8 2.2
Level of education Bachelor’s degree 219 60.8
Master’s degree 141 39.2

Participants and Sampling Strategy

An availability-based sampling strategy was employed to draw
360 respondents from a University in The Netherlands to
participate in this study. Table 1 provides an overview of the
demographic characteristics of the sample. Validity responses
were established by implementing two attention check items. If
participants failed to score on these items, they were excluded
from the analysis. As presented in Table 1, the majority of the
participants were Dutch (97.8%) males (73.9%) between the ages
of 20 and 22 years (78.9%) with a Bachelor’s Degree (60.8%).

Research Procedure

The data obtained for this paper are drawn from two large-
scale cross-cultural student well-being projects. The Dutch
sample consisted of two different datasets: one contained only
third-year students and the other only master students. Data
collection occurred during 2019-2020. The first cohort of data
was collected between February to May 2019 and the second
from November 2019 to January 2020 (before the COVID-19
outbreak). The period between measurements was 3 months.
Online surveys were distributed at Time 1 and repeated at Time
2. A unique code was assigned to individuals to match Time 1
and Time 2 responses. Links were sent out to participants to
their institutional email via Qualtrics™ (www.qualtrics.com). In
each survey, the rights and responsibilities of the participants
were discussed. Participants provided online written informed
consent. They were informed that their anonymity would be
guaranteed and that their data would be stored in password-
secured systems. Participants were informed they could withdraw
their participation in this study at any time, without any
repercussion for them. The purpose of the study was explained
alongside the risks and benefits of the study. Participants’
questions were answered at any step of the study.

Measuring Instruments
The study made use of the three psychometric instruments.

A demographic questionnaire was used to gather basic
biographic and demographic information about the participants.
It aimed to capture respondents’ self-identified gender identity,
current age, nationality, home language, and level of education.
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The Strengths Use Scale (SUS)' developed by Govindji
and Linley (2007) to measure how students actively used
their strengths. The 14-item self-report questionnaire measured
strengths use on an agreement-type Likert scale ranging from 1
(Strongly disagree) to 7 (Strongly agree) with items such as “I
achieve what I want by using my strengths” and “Most of my time
is spent doing things that I am good at doing.” The SUS showed
acceptable levels of internal consistency at the lower bound limit
with a Cronbach’s alphas of 0.95 (Govindji and Linley, 2007).

The Utrecht Work Engagement Scale for students (UWES-9S)
developed by Schaufeli et al. (2006) was used to measure study
engagement. The 9-item questionnaire is rated on a six-point
agreement type Likert scale ranging from 1 (Never) to 7 (Always).
It measures the three components of study engagement with
three items each. Example items are “When I am doing my work
as a student, I feel bursting with energy” (vigor), “I am proud
of my studies” (dedication), and “I get carried away when I am
studying” (absorption). The UWES-9S has shown to be a valid
and reliable measure in various contexts, with Cronbach Alpha’s
ranging from 0.72 to 0.93 (Schaufeli et al., 2006; Cadime et al.,
2016).

Statistical Analyses

Data were analyzed using SPSS v26 (IBM SPSS, 2019) and Mplus
v 8.4 (Muthén and Muthén, 2020). A six-phased longitudinal
factor analytical strategy through structural equation modeling
was employed to investigate the psychometric properties,
temporal stability, and concurrent/predictive validity of the SUS
over time.

First, to explore the factorial structure of the SUS, an
exploratory factor analytical (EFA) strategy was employed on
the baseline data. To determine factorability, the Kaiser-Meyer-
Olkin (KMO) measure and Bartletts sphericity test was used. A
KMO value larger than 0.60 and a statistically significant chi-
square value on Barlett’s test of sphericity would indicate that
the data were factorable (Kaiser and Rice, 1974). Thereafter, an
EFA was conducted through the structural equation modeling
approach with the maximum likelihood estimation method and
a Geomin (Oblique) rotation. Competing EFA factorial models
were specified to be extracted based on Eigenvalues larger
than 1 (Muthén and Muthén, 2020). Model fit statistics (c.f.
Table 2) were used to establish data-model fit and to compare
the competing EFA models. Further, items were required to load
statistically significantly (Factor loading >0.40; p < 0.01) on their
respective extracted factors and needed to declare at least 50% of
the overall variance.

Second, a competing confirmatory factor analytical (CFA)
measurement modeling strategy with the maximum likelihood
estimation method (ML) was employed. As a baseline measure,
three competing measurement models were specified and

!Following the guidelines from the International Test Commission regarding
the use and adaption of tests across cultures (Mufiz et al., 2013), before
administration, the 14 items were piloted in a small group of master students to
verify their clarity (n = 5). Based on feedback from the group, one item of the
original instrument (STU_3 “I play to my strengths”) needed to be rephrased (“I
pursue goals and activities that are aligned to my strengths”) in order to improve
its comprehension within the Dutch context.

sequentially compared for each of the two-time points,
separately. This approach verifies the best factorial structure
and measurement quality of the instrument at each time point
before evaluating temporal stability (Feldt et al., 2000). These
separate and competing models were specified according to
the traditional independent cluster model confirmatory factor
analytical conventions where items were estimated to load
onto their a priori theoretical factors and cross-loadings were
constrained to zero (Wong and Wong, 2020)2.

To determine the best fitting measurement model at each
time point and to mitigate the criticism of Hu and Bentler
(1999) method of establishing model fit by solely looking
at series of “cut-off points” and “standardized values” of fit
indices, a sequential process of evaluation was implemented.
As an initial step, the Hu and Bentler (1999) model fit criteria
(c.f. Table2) was used to determine data-model fit and to
discriminate between measurement models for each time point.
Thereafter, measurement quality was assessed through inspecting
the standardized item loadings (A > 0.40; p < 0.01), standard
errors, item uniqueness (range between 0.1 and 0.9; p <
0.01), and the presence of multiple cross-loadings to further
discriminate between models (Asparouhov and Muthén, 2009;
Kline, 2011). Only models that showed both excellent fit and
-measurement quality (with no items significantly loading on
multiple factors) were retained for further analyses (McNeish and
Hancock, 2018; McNeish et al., 2018; Shi et al., 2019).

Third, a longitudinal CFA (L-CFA) strategy was used to
determine the temporal stability of the SUS’s factorial structure.
Here, the three measurement models from Time 1 were regressed
on their corresponding counterparts in Time 2 (Von Eye,
1990). Again, these competing longitudinal measurement models
were assessed for model fit/measurement quality and then
systematically compared based on the same criteria as in the
previous phase. As a first step in establishing temporal stability
of the factorial models, two criteria needed to be met: (a) the
regressive path between the factorial models of Time 1 and
Time 2 were required to be large (Standardized 8 > 0.50) and
statistically significant (p < 0.01) and (b) factorial models at
Time 1 needed to declare at least 50% of the variance in its
corresponding counterpart at Time 2 (Von Eye, 1990). The model
that fit all the criteria was then retained for a more detailed item
level inspection and further analyses.

Fourth, based on the best fitting L-CFA model, item-level
descriptive statistics, standardized factor loadings, and internal
consistency were investigated. Item related descriptive statistics
were computed to provide a descriptive overview of each
item in terms of means and standard deviations, inspect the
corrected item-total correlations (CITC), and determine absolute
normality (Skewness and Kurtosis). Based on Kim (2013)

2The Strengths Use Scale was found to be comprised of two factors, Affinity for
Strengths and Strengths Use Behaviors, and it was important and necessary for
us to test a second-order factorial model to assess the hierarchical nature of the
SUS. After first finding support for the first-order factorial model of the SUS items
loading on the two first-order latent factors (Affinity for Strengths, Strengths Use
Behaviors), we found support for a second-order factorial model in which the two
first-order factors load onto the second-order factor, Overall Strengths Use. This
therefore suggests that the SUS can be useful for measuring overall strengths use.
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TABLE 2 | Model fit statistics.

Fit indices Cut-off criterion

Sensitive to N Penalty for model complexity

Absolute fit indices
Chi-square (x?)
models
Significant (o > 0.01)
¥2/df
Approximate fit indices

Root-Means-Square Error of Approximation (RMSEA) <0.08 but >0.01

Lowest comparative value between measurement

<3 = Excellent and <5 = Acceptable

90% Cl Range doesn't include zero

Standardized Root Mean Square Residual (SRMR) <0.08 but > 0.01
Incremental fit indices
>0.90 but <0.99

>0.90 but <0.99

Comparative Fit Index (CFl)
Tucker-Lewis Index (TLI)
Akaike Information Criterion (AIC)

Bayes Information Criterion (BIC)

Lowest value in comparative measurement models
Lowest value in comparative measurement models

Yes Yes
No No
Yes Yes
Yes No
No Yes
No Yes
No No
No No

Adapted from Kline (2011) and Wong and Wong (2020).

suggestion, absolute values for Skewness (<2) and Kurtosis (<2)
were used as indicators of normality as our sample size was
smaller than 500. The CITC represents the relationship of each
item to the overall SUS, where correlations of less than r
0.30 indicate that an item may not represent the overall factor
(Zijlmans et al., 2019). Subsequently, point-estimate reliability
(upper-bound; p > 0.80; Raykov, 2009), Mc Donald’s Omega
(w > 0.80; Hayes and Coutts, 2020) and Cronbach’s alpha
(lower-bound; o > 0.70; Nunnally and Bernstein, 1994) for the
best fitting model were computed to determine the internal
consistency of the SUS and its subscales. Further, the average
variance extracted (AVE) acts as an indicator for the average
reliability of each individual indicator (item) in a scale, where a
value over 50% is acceptable (Kline, 2011).

Fifth, second-order longitudinal measurement invariance
(LMI) was implemented to determine whether the SUS is
measured similarly at Time 1 and Time 2. LMI was assessed
through applying increasingly restrictive equality constraints on
the best fitting (second-order) L-CFA through estimating:

1. configural invariance (similar factor structures at baseline).

2. metric invariance for the first-order factorial model (similar

factor loadings over time).

metric invariance for the second-order factorial model.

4. scalar invariance for the first-order factorial model (similar

intercepts over time).

scalar invariance for the second-order factorial model.

6. strict invariance for the overall model (similar residual errors
over time).

»

o

Invariance was established by comparing these ever-restrictive
models on predefined criteria (Chen, 2007). A chi-square
difference test was first computed but not used due to its
sensitivity to minor parameter changes in small samples and
model complexity (Cheung and Rensvold, 2002; Chen, 2007;
Widaman et al., 2010). Instead, changes in RMSEA (A < 0.015),
SRMR (A < 0.015), CFI (< 0.01), TLI (< 0.01), and

chi-square/df (<1) indicated invariance (Cheung and Rensvold,
2002; Widaman et al., 2010). For comparisons, the least restrictive
model was compared to the increasingly constrained models
in each sequential step of the estimation process. If invariance
was established, latent mean differences between the time points
could be computed. Here, the Time 1 mean score was constrained
to zero and used as the reference group. Time 2 mean score
was freely estimated. Should Time 2 latent mean score differs
significantly from zero, it would indicate a significant difference
between timestamps (Wickrama et al., 2016; Wong and Wong,
2020).

Finally, to establish concurrent and predictive validity, separate
structural models were estimated with the best fitting L-CFA
model as an exogenous factor and study engagement as the
endogenous factor. For concurrent validity, Strengths Use at
Time 1 was regressed on Study Engagement Time 1 and Strengths
Use Time 2 regressed on Study Engagement Time 2. To establish
predictive validity, Strengths Use Time 1 was regressed on Study
Engagement Time 2. A significance level of p < 0.01 (99%
confidence interval) for each regressive path.

RESULTS

The results of the exploratory factor analyses, baseline competing
measurement models, longitudinal factor analyses, item-level
descriptive (and internal consistency), longitudinal measurement
invariance, and concurrent/predictive validity are reported
separately in this section. The results are presented in a tabulated
format with brief subsequent interpretations.

Exploratory Factor Analysis

To explore the factorial structure of the SUS an EFA approach
was employed on the baseline data. First, factorizability was
established through the KMO measure and Bartlett’s test for
sphericity. The results showed that the KMO value was larger
than 0.60 (KMO = 0.94) and produced a significant chi-square
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TABLE 3 | EFA: Geomin rotated factor loadings and declared variance.

Item A1 A2 R? (%)
Affinity 7.48
STU_1 | am regularly able to do what | do best 0.80 —0.01
STU_2 | pursue goals and activities that are aligned to my strengths 0.83 —0.01
STU_3 [Redacted] 0.48 0.21
STU_4 [Redacted] 0.53 0.25
STU_7 [Redacted] 0.58 0.07
STU_12 Most of my time is spent doing the things that | am good at doing 0.41 0.26
Active use 63.94
STU_5 | use my strengths everyday 0.19 0.59
STU_6 | use my strengths to get what | want out of life 0.27 0.53
STU_8 [Redacted] 0.21 0.54
STU_9 [Redacted] —0.09 0.81
STU_10 | find it easy to use my strengths in the things | do —0.02 0.81
STU_11 [Redacted] 0.05 0.78
STU_13 Using my strengths is something | am familiar with 0.13 0.65
STU_14 [Redacted] —0.00 0.81

(p < 0.01). Meaningful factors could therefore be extracted, and
we proceeded to estimate the EFA models.

As an initial measure, one to five factorial models were
specified to be extracted. The results showed that two factors
could be extracted with eigenvalues larger than 1. Further, only
two models converged: A single first order factorial model (xéa))
= 391.48; df = 77; x/df = 5.08; CFI = 0.89; TLI = 0.87;
RMSEA = 0.11 [0.097,0.118]; SRMR = 0.05; AIC= 12588.99;
BIC = 12751.73; Eigenvalue: 7.55; R* = 53.94%) and a two first
order factorial model (Xééo) = 228.96; df = 64; x*/df = 3.58;
CFI = 0.94; TLI = 0.92; RMSEA = 0.08 [.073,0.097]; SRMR =
0.03; AIC = 12452.47; BIC = 12665.59; Eigenvalue Factor 1 =
7.55; R = 53.94%; Eigenvalue Factor 2 = 1.05; R? = 7.48%).
Only the two first-order factorial model fitted the data. This
model showed significantly better fit than the single first-order
factorial model. The item loadings and declared variance for this
model are presented in Table 3°. All items loaded larger than 0.40
onto their respective factors. The first factor was labeled Affinity
for Strengths (“Affinity”) and the second factor as Strengths
Use Behaviors (“Active Use”). The Geomin factorial correlation
showed that Affinity and Active Use were strongly correlated (r
=0.73; p < 0.01).

Cross-Sectional Factorial Validity:
Competing Measurement Models for Time
1 and Time 2

A competing measurement modeling strategy was employed
to establish the factorial validity of the SUS on each of the
“cross-sectional” data points. Here, observed items were used as
indicators of latent factors. No items were removed and error
terms were permitted to correlate.

3For copyright purposes, several items were redacted. Items are, however,
numbered and presented in the same order as in Govindji and Linley (2007) and
Wood et al. (2011).

The following models were estimated separately at both Time
1 and Time 2:

e Model 1 & Model 4: A one-factor first-order factorial model
was estimated where all 14 items loaded directly on to a single
factor called “Overall Strengths Use.”

e Model 2 & Model 5: Two correlated first-order factor models
were estimated for a factor labeled “Strengths Affinity”
(comprised of items 1, 2, 3, 4, 7, 12) and “Active Use”
(comprised out of items 5, 6, 8, 9, 10, 11, 13, 14).

e Model 3 & 6: A second-order factorial model comprised out of
the two first-order factors specified in the previous model was
specified to directly load onto overall Strengths Use.

Table 4 presents the model fit indices for each of the
estimated models. At Time 1, the results showed that only
Models 2 and 3 fitted the data (x(2360) = 267.48; df = 76;

Xz/df = 3.52; CFI 0.93; TLI = 0.92; RMSEA 0.08
[0.073,0.095]; SRMR 0.04). Both models further fitted the
data significantly better than Model 1 (Ax?2 —124.00;
Adf = —1; ¥? /df = —156; ACFI = 0.04; ATLI =
0.05; ARMSEA = —0.03; ASRMR = —0.01; AAIC: —122.00;
ABIC: —118.13).

The result showed a similar pattern at Time 2, only Models
5 and 6 fitted the data (xém) = 328.40; df = 76; ¥*/df = 4.32;
CFI = 0.92; TLI = 0.91; RMSEA = 0.10 [0.087,0.108]; SRMR
= 0.04). Both models fitted the data significantly better than
Model 4 (Ay? = —34.10; Adf = —1; x2 /df = —0.56; ACFI =
0.03; ATLI = 0.02; ARMSEA = —0.00; ASRMR = 0.00; AAIC:
—31.41; ABIC: —28.23).

In respect of measurement quality, all models at
both Time 1 and Time 2 showed acceptable levels
with standardized factor loadings (A > 0.40; p < 0.01),
standard errors, and item uniqueness (§ < 0.10 but
> 090; p < 0.01) meeting the classification criteria
(Asparouhov and Muthén, 2009; Kline, 2011).
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Longitudinal Factor Analyses: Longitudinal
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model (Model 9). Table7 provided a summary for
the results.

The results of the item level descriptive statistics show that
all items were normally distributed (Skewness and Kurtosis <
+2;—2: Kim, 2013), that each item was clearly associated with the
overall factor being assessed (CITC r > 0.30: Zijlmans et al., 2019)
and that each sub-factor and overall strengths-use scale showed
to be reliable at both the upper- (o > 0.80; w > 0.80) and lower-
bound level of internal consistency (o > 0.70) at both time points.

All items on Affinity and Active Use loaded statistically
significantly on their respective factors at both time points with
standardized factor loadings ranging from 0.56 to 0.81 (p <
0.01). The AVE for Affinity was acceptable, with 0.50 reported
at Time 1 and 0.54 at Time 2. Similarly, the AVE for Active Use
at Time 1 (AVE = 0.58) and Time 2 (AVE = 0.58) exceeded the
0.50 threshold.

Further, both the first-order Affinity (Time 1: A = 0.90,
SE=10.03 p < 0.01; Time 2 = A = 0.98 SE = 0.02; p < 0.01)
and Active Use factors (Time 1: A = 0.94, SE = 0.03, p < 0.01;
Time 2: A = 0.97, SE = 0.02, p < 0.01) loaded statistically
significantly onto the second-order Strengths Use factor. The
second-order longitudinal factorial model therefore showed to
have an excellent level of measurement quality and can therefore
be subjected to more robust assessments of longitudinal stability
over time.

Longitudinal Measurement Invariance and

Mean Comparisons

Next, longitudinal measurement invariance (LMI) was tested
to determine the factorial equivalence of the SUS over time.
The results, summarized in Table 8, showed that all invariance
models fitted the data based on the criteria mentioned in Table 2
and that longitudinal measurement invariance of the SUS could
be established between the different time points. No significant
differences in terms of RMSEA (A < 0.015), SRMR (A <
0.015), CFI (< 0.010), TLI (< 0.010), and x2/df (<1) between
the configural, metric, scalar, and strict invariance models were
found (Cheung and Rensvold, 2002; Widaman et al., 2010; Wong
and Wong, 2020). Therefore, the SUS showed to be a consistent
measure over time and that meaningful mean comparisons
between Time 1 and Time 2 can be made.

Further, to compare latent means on the first- and second-
order factors of the SUS, all mean scores at Time 1 were
constrained to zero within the strict invariance model. Affinity,
Active Use, and Overall Strengths Use at Time 2 were then
freely estimated. For the first-order factors, the results showed
that Affinity (A X = —0.7; SE = 0.04; p = 0.10) and Active
Strengths Use (A x = 0.7; SE = 0.05; p = 0.11) at Time 2 did
not meaningfully differ from Time 1. Similarly, at a second-order
factorial level, Overall Strengths Use at Time 2 (A X = 0.0; SE =
0.04; p = 0.908) did also not meaningfully differ from Time 1.

Concurrent and Predictive Validity

To establish concurrent and predictive validity, separate
structural models were estimated with the second-order
Strengths Use models specified as an exogenous factor and
Study Engagement (as a second-order factor made up of three
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TABLE 6 | Longitudinal confirmatory factor analyses: regressive paths and covariances between time 1 and time 2.

Model Relational path Standardized Meets
criteria
B r S.E t-value P R?
Model 7 Strengths use time 1 -> Strengths Use Time 2 0.68 0.03 20.63 0.00 0.46 Partially
Model 8 Affinity time 1 -> Affinity Time 2 0.66 0.04 17.22 0.00 0.44 Partially
Active use time 1 -> Active Use Time 2 0.63 0.04 16.71 0.00 0.40
Affinity time 1 «> Active Use Time 1 0.88 0.02 46.61 0.00
Affinity time 2 «> Active Use Time 2 0.95 0.02 38.77 0.00
Model 9 Strengths use time 1 - Strengths Use Time 2 0.71 0.03 20.84 0.00 0.51 Yes

=>Regression, €=>Covariance.

first-order factors: Vigor, Dedication, and Absorption) specified
as endogenous factors. The results for both concurrent and
predictive validity are summarized in Table 9.

For concurrent validity, Strengths Use at Time 1 was first was
regressed on Study Engagement at Time 1. The model showed
adequate fit (X {35 = 595.83; df = 225; x*/df = 2.65; CFI =
0.92; TLI = 0.91; RMSEA = 0.06 [0.061,0.075]; SRMR = 0.06;
AIC = 20707.47; BIC = 20994.22). Strengths Use at Time 1 was
directly associated with Study Engagement at Time 1 (8 = 0.49;
S.E = 0.05; p < 0.01; R* = 0.24). Similarly, Strengths Use at Time
2 was also directly associated with Study Engagement at Time
2 (B = 0.58; S.E = 0.04; p < 0.01; R> = 0.33). This model also
showed adequate fit (Xéso) = 689.80; df = 225; y*/df = 3.07;
CFI = 0.91; TLI = 0.90; RMSEA = 0.08 [0.070,0.083]; SRMR =
0.06; AIC = 19403.58; BIC = 19689.28).

For predictive validity, Strengths Use at Time 1 was regressed
on Study Engagement at Time 2. This model showed adequate fit
(XPsg0) = 576.37; df = 225; x2/df =3.07; CFI = 0.93; TLI = 0.91;
RMSEA = 0.07 [0.069,0.073]; SRMR = 0.06; AIC = 20423.66;
BIC = 20711.24). Here, Strengths Use at Time 1 predicted 22%
of the variance in Study Engagement at Time 2 (8 = 0.47; S.E =
0.05; p < 0.01; R?: 0.24). Both concurrent and predictive validity
of the SUS could therefore be established.

DISCUSSION

This study aimed to investigate the psychometric properties,
longitudinal invariance, and criterion validity of the SUS within
a Dutch student population. Longitudinal confirmatory factor
analysis showed that a second-order factorial model, comprised
of two first-order factors (Affinity for Strengths and Strengths
Use Behaviors), fitted the data best. Further, this model showed
support for strict longitudinal measurement invariance over 3
months with similar factorial structures, -factor loadings, item
intercepts, and item uniqueness. Further, the SUS produced high
levels of internal consistency at both the lower- and upper bound
limits at both time stamps. Mean comparisons showed that
neither overall strengths use, nor its two components, differed
between Time 1 and Time 2. This confirmed the stability of
the SUS over time. Finally, strengths use was related to study
engagement at both time points. Strengths use at Time 1 also

predicted study engagement at Time 2. Therefore, supporting the
assumptions of criterion validity.

The Psychometric Properties of the
Strengths Use Scale

Longitudinal factor analyses showed that a second-order factorial
model of overall strengths use, comprising two first-order factors
called Affinity for Strengths and Strengths Use Behaviors, fitted
the data. Affinity for Strengths comprised six items related
to opportunities where individuals could live out or apply
their strengths. These opportunities related to activities that
individuals are drawn to and that are naturally aligned to their
strengths (Wood et al, 2011; Van Woerkom et al, 2016a).
Individuals seek out activities where they can both live out-
and pursue goals aligned to their strengths. They further show
a natural affinity for mastering new skills/hobbies where these
strengths are required (Govindji and Linley, 2007).

On the other hand, active Strengths Use Behaviors was
measured by eight items related to the behaviors’ individuals
exhibit when applying strengths in everyday life. These behaviors
related to actions employed by individuals to actively develop and
apply their strengths to achieve life goals. Here, individuals can
actively deploy their strengths to get what they want out of life
(Govindji and Linley, 2007).

This two-factorial permutation of the SUS contrasts with
Govindji and Linley (2007) and Wood et al. (2011), who reported
strengths use as a single, first-order factor. Although our findings
contrast with these authors empirical results, it is in line with
the original theoretical tenet on which the instrument was built.
Govindji and Linley (2007) argued that strengths use is a function
of the organismic value process and the self-concordant goal
theory (from which items of the SUS was generated). According
to Joseph and Linley (2005), the organismic value process
suggests that strengths are psychological traits that individuals
are inherently driven to use, develop, and apply (i.e., behaviors).
Further, individuals express an inherent desire to live by their
strengths and are unconsciously attracted to and show an affinity
for activities/hobbies, studies, or work that are aligned to their
strengths (i.e., affinity) (Wood et al., 2011; Huber et al., 2017).
Therefore, our results are more closely aligned to the original
theoretical ideas underpinning strengths use as proposed by
Govindji and Linley (2007), rather than their empirical results.
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TABLE 7 | Iltem level descriptive statistics, standardized factor loadings, average value explained, and internal consistency for the longitudinal model 9.

Factor Item Time 1-Second-order strengths use model (model 9) Time 2-Second-order strengths use model (model 9)

X o Skewness Kurtosis CITC A SE. § AVE »p o ® X o Skewness Kurtosis CITC A SE. § AVE »p o ®

Affinity 0.50 0.86 0.85 0.85 0.54 087 0.87 0.87
STU_1 520 1.05 —-0.98 1.82 0.67 0.77 0.08 0.41 - - - 513 1.1 -0.78 0.23 073 0.78 0.02 0.40 - - -
STU_2 524 1.02 —0.70 0.85 0.70 0.79 0.02 038 - - - 5.20 0.90 —0.55 0.19 072 079 0.02 039 - - -
STU_8 559 0.81 —0.65 0.90 061 067 003 056 - - - 5.44 0.99 —0.73 0.53 071 076 0.03 043 - - -
STU_4 538 0.93 —0.66 0.79 0.70 0.75 0.08 043 - - - 5.26 0.88 —0.63 0.45 0.74 078 0.02 039 - - -
STU_7 477 1.62 —0.43 -0.15 0.56 0.63 0.04 0.61 - - - 492 1.28 —0.63 0.51 062 065 0.03 057 - - -
STU_12 468 1.53 —0.36 -0.36 060 0.63 0.04 060 - - - 489 1.13 —0.53 0.36 064 065 0.03 058 - - -
Active Use 0.58 0.92 092 0.92 0.58 0.92 092 0.92
STU5 494 135 —0.56 0.36 071 075 0.03 0.44 - - - 504 1.28 —0.51 0.19 075 0.78 0.02 040 - - -
STU_6 522 1.29 —0.69 0.71 073 0.76 0.03 042 - - - 531 1.18 —0.61 0.36 0.74 0.77 0.02 040 - - -
STU_8 505 1.28 —0.48 —-0.04 068 0.72 0.03 049 - - - 514 1.10 —0.30 -0.03 074 0.77 0.02 040 - - -
STU9 5617 1.41 -0.82 0.87 0.66 0.72 0.083 049 - - - 531 1.19 —0.63 0.30 0.70 0.74 0.083 0.45 - - -
STU_10 510 1.41 —0.71 0.29 0.72 078 0.02 040 - - - 518 1.08 —0.42 0.13 0.74 078 0.02 040 - - -
STU_11 5610 1.20 —0.65 0.65 0.76 081 0.02 035 - - - 511 1.22 —0.51 0.10 0.74 076 0.03 042 - - -
STU_13 5622 1.19 —0.63 0.43 071 074 0.03 045 - - - 528 1.10 —0.58 0.37 0.72 075 0.038 044 - - -
STU_14 503 1.19 —0.45 0.04 0.74 080 0.02 035 - - - 518 1.03 —0.40 0.08 0.77 078 0.02 039 - - -
Strength-Use 0.85 0.92 093 0.93 0.95 097 094 0.94
Affinity - - - - - 0.90 0.03 0.19 - - - - - - - - 0.98 0.02 0.04 - - -
Active Use - - - - - 094 003 012 - - - - - - - - 0.97 002 006 - - -

X, Mean; o, Standard deviation; CICT, Corrected item total correlation; ., Standardized factor loadings, S.E., Standard Error; 8, Item Uniqueness; p, Composite Reliability; o, Cronbach’s Alph; w:McDonald’s Omega.
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%2, Chi-square; df, degrees of freedom; TLI, Tucker-Lewis Index; CFl, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation [90%ClJ; SRMR, Standardised Root Mean Square Residual.

On the factorial level, the results showed that all items loaded
significantly and sufficiently on their respective factors at both
time points. All standardized factor loadings loaded significantly
on their respective factors and ranged from 0.63 to 0.81 at Time
1 and 0.65 and 0.78 at Time 2. This exceeds the suggested cut-
off criteria of 0.40, as Asparouhov and Muthén (2009) and Kline
(2011) suggested. Further, no cross-loadings were present, item
uniqueness was acceptable (>0.10 but <0.90; p < 0.01), and
the average variance extracted was more than 50% for both
factors at both time points (Asparouhov and Muthén, 2009;
Kline, 2011). Further, all items showed a corrected item-total
correlation coefficient larger than 0.3 (ranging from 0.56 to 0.77),
implying that all items belong to their respective factors. This
contrasts with other studies where a single factor of strengths
use was reported. In the majority of international studies, several
modifications to the SUS scale (such as correlating error terms,
and item parceling) were required to enhance model fit and to
increase measurement quality (c.f. Wood etal.,, 2011; Huber et al.,
2017; Bu and Duan, 2020; Vuorinen et al., 2020). Enhancing
model fit through statistical modification artificially inflates
data-model fit but does not address the theoretical reasoning
why the instrument did not perform as intended (McNeish
et al., 2018). These modifications to the instrument also change
the theoretical foundation on which the instrument is built,
making comparisons to other studies improbable. Given that
no modifications were made to artificially inflate model fit or
measurement quality within the current sample, it would seem
as though the two-factor model shows more promise.

Finally, the level of internal consistency at both the lower-
and upper bound levels for all constructs at both time points
suggest that the SUS was a reliable measure of strengths use.
This is inline with other findings that showed high levels of
internal consistency for the overall strengths use factor in the
USA (Govindji and Linley, 2007; Wood et al,, 2011), Germany
(Huber et al., 2017), China (Bu and Duan, 2020), Finland
(Vuorinen et al., 2020), South Africa (Mahomed and Rothmann,
2020), and the U.K. (McTiernan et al., 2020). The second-order
factorial model could therefore be used as a reliable measure for
Affinity for Strengths and Strengths Use Behaviors within the
current context.

Longitudinal Measurement Invariance and

Factor Mean Comparisons

The results further showed that strict longitudinal measurement
invariance of the SUS could be established over 3 months.
Both the components (Affinity for Strengths and Strengths Use
Behaviors) and overall strengths use factorial model was therefore
measured (and interpreted) equally across time. This implies
that the SUS showed similar factor structures, factor loadings,
intercepts, and residual errors over time. Therefore, the data
provide support for the stability of the SUS over time. When
strengths use is assessed at two different time points, the mean
difference indicates actual changes over time (Wong and Wong,
2020), rather than changes in the meaning of the constructs
(Duncan et al., 2013). Meaningful comparisons between means

Frontiers in Psychology | www.frontiersin.org

21

June 2021 | Volume 12 | Article 676153


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

van Zyl et al.

Strengths Use Scale: Psychometric Properties

TABLE 9 | Concurrent and predictive validity of the second-order strengths use model on study engagement.

Model Regressive path Standardized Validity established
B S.E t-value p R?
Concurrent validity Strengths use time 1 -> Study engagement time 1 0.49 0.05 9.58 0.00 0.24 Yes
Strengths use time 2 - Study engagement time 2 0.58 0.04 13.54 0.00 0.33 Yes
Predictive validity Strengths use time 1 - Study engagement time 2 0.47 0.05 9.18 0.00 0.22 Yes

=>Regression.

and growth trajectories can, therefore, be made over time
(Duncan et al., 2013).

No mean differences in neither strengths use, nor its
components were reported within the current study. This shows
that strengths use remained relatively stable over time (Duncan
et al., 2013). This is in line with the assumption proposed by
Peterson and Seligman (2004) and Govindji and Linley (2007)
that strengths are considered psychological traits and that both
the trait and its active use remain relatively stable over time. The
stability in both the affinity for and active use of strengths would
remain unchanged unless individuals are exposed to- or are
engaging in strengths-based developmental initiatives (Seligman,
2012; Huber et al., 2017).

These findings are also relevant for long-term studies
on strengths use like within intervention research. When
employing longitudinal analytical strategies such as Latent
Growth Modeling, where there are multiple measurement
occasions, the input matrix of factors is large (Widaman et al,,
2010). This leads to convergent problems and/or results in
various statistical artifacts, which affects the interpretation of the
results (Duncan et al., 2013; Wong and Wong, 2020). To reduce
the complexity of these models, researchers would either parcel
items or create mean scores to simplify the measurement models
at the different time points within the study (Widaman et al,,
2010). However, item parceling affects measurement invariance
assessments at an item level, producing biased results (Meade and
Kroustalis, 2006). Item parceling in longitudinal research should
only be considered if there is a strong theoretical argument for
such or when strict longitudinal measurement invariance has
previously been established (Widaman et al., 2010; Duncan et al.,
2013). Therefore, establishing strict longitudinal measurement
invariance in the current study supports other researchers to
parcel items on the scale when used in similar populations.
However, these findings would need to be replicated in other
populations to establish firmer conclusions.

The Relationship Between Strengths Use
and Study Engagement

The final objective of the paper was to establish criterion validity
through relating Strengths Use to Study Engagement. First,
concurrent validity was established by showing that Strengths Use
at both Time 1 and Time 2 was positively related to engagement at
the same time stamps. Further, predictive validity was established
by showing that Strengths Use at Time 1 predicted Study
Engagement at Time 2. The results imply that when a student
can activate his/her strengths during their studies, it would
lead to higher levels of study-related engagement. According to

Van Woerkom et al. (2016b) this is because when individuals
use their strengths, it aids them to live more authentically and
therefore acts as an energizing mechanism. When students use
their strengths during their studies, it leads to more inspiration,
enthusiasm, excitement, and dedication to their study-related
content (Seligman, 2012). Active strengths use therefore, has an
invigorating effect (Huber et al., 2017). The results are aligned to
several studies showing that higher levels of active strengths use
lead to increased study and work-related engagement (Ouweneel
etal., 2011; Seligman, 2012; Stander et al., 2015; Kwok and Fang,
2020). The SUS can therefore, be used as a measure to predict
study engagement.

Limitations and Recommendations

Although the study provides some unique insights, it is not
without its limitations. First, the sample is relatively small
and drawn from a single Dutch student population from a
single Dutch University. This implies that the results may not
be generalizable to other contexts or even institutions. It is
suggested that the study be replicated in other educational
contexts to further investigate the viability of the SUS as a
measure of strengths use. Second, the interpretation of what is
considered a strength was left to the participant. Therefore it
is questionable if the SUS in deed measures “natural capacities
coming from within that we yearn to use, that enable authentic
expression, energize us and belong to positive traits and/or
psychological capacities/talents refined with knowledge and
skills” as articulated by Govindji and Linley (2007, p. 147).
Although considered a strength of the instrument to measure
strengths use in a general way, without providing a clear
definition of what a strength is, could possibly lead to statistical
artifacts within the data. This is because participants could
understand strengths use as character strengths, talents, skills,
abilities, or any other behavior pertaining to doing someone
really well. It is suggested that the definition of a strength,
as articulated by Govindji and Linley (2007), be included in
the instructions to participants in the future. Further, it is
suggested that a qualitative, open-ended question be added to
the SUS requesting participants to both describe their definition
of a strength, and provide 3 practical examples of their own
strengths. This would aid in standardization in interpretation
between participants.

Third, only student engagement was used as a metric to
investigate criterion validity. Given that student engagement
is a single (self-report) factor, future research should consider
including “hard” or “objective” criterions such as academic
performance or academic throughput. Fourth, the sample
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consisted out of predominantly males. Future studies should
aim to include a more even distribution in terms of gender.
Fifth, future research should investigate the convergent and
discriminant validity of the SUS. Evidence for convergent validity
could be tested by comparing the SUS with a measure of
personal resilience, the 10-item Connor-Davidson Resilience
Scale (CD-RISC) (Campbell-Sills and Stein, 2007). Evidence for
discriminant validity could be tested by differentiating the SUS
from a measure of personal emotional intelligence (e.g., the 16-
item Wong and Law Emotional Intelligence Scale; Wong and
Law, 2002). Additionally, future research should also investigate
the correlation between the quantitative responses on the SUS
with qualitative perceptions about the connotation they gave
to strengths use when they responded to the items. This
relates to what Alexandrova (2017) refers to as tracking the
measurement of a construct as it is understood and endorsed by
the respondent.

Sixth, it is suggested that more diverse population groups be
considered for future validation studies. The SUS would benefit
from a large scale cross-cultural validation study to determine if
strengths use is seen and measured the same between cultures.
Finally, future research should investigate the psychometric
properties of a short-form SUS for rapid use by researchers
and practitioners.

CONCLUSION

Strengths use is a crucial factor to consider when designing
both educational programmes and positive psychological
interventions at universities. The current study shows support
for the use of the SUS as a practical means to assess strengths
use and to track the effectiveness of strengths use interventions
within higher education environments.
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Mindset as Characteristic
Adaptations: Using Response
Surface Analysis to Assess Mindset
in the Personality System

Juliette L. Ratchford ™, Emily G. Williams', Leanne Bishara?, Benjamin J. Houltberg® and
Sarah A. Schnitker’

" Science of Virtues Laboratory, Department of Psychology and Neuroscience, Baylor University, Waco, TX, United States,
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This study aimed to assess the congruencies and discrepancies between mindset
domains in relation to well-being and sought to demonstrate that mindset falls into the
characteristic adaptation level of personality. Data (N = 618, Mage = 16.07, SDage =
0.99) from Wave 1 of a longitudinal study on primarily ethnic-minority adolescents were
used in response surface analyses to examine the effects of (in)congruence on well-
being. The response surface analyses suggested no overall congruence effect between
moral and ability mindsets. However, two-thirds of the participants demonstrated differing
levels of mindsets, highlighting the domain specificity of mindsets. Results suggest
that mindsets are contextual, domain-specific constructs, suiting the characteristic
adaptation level of personality. Congruence for moral and ability mindset does not affect
adolescent well-being.

Keywords: mindset, personality, characteristic adaptations, well-being, response surface analysis

INTRODUCTION

In the three decades since Dweck and Leggett (1988) first defined mindsets, or the tendencies that
people hold in viewing their capabilities and attributes as more or less malleable, research on the
topic has proliferated. Dweck and Leggett (1988) compared two types of mindsets: growth mindset,
wherein the person believes that certain attributes (e.g., intelligence) are inherently malleable and
can be changed, and fixed mindset, in which the person believes that a certain attribute is an
unchangeable, static trait. Individuals vacillate across a spectrum with growth mindset at one pole
and fixed mindset at the other (Dweck and Leggett, 1988). Research has largely placed an emphasis
on developing interventions to foster growth mindsets in children and adolescents (Dweck and
Yeager, 2019). Yet, even with the increasing interest in mindsets, little research has investigated
mindset variability across distinct domains.

People hold mindsets across many unique domains including intelligence (e.g., Dweck and
Leggett, 1988), morality (e.g., Chiu et al., 1997), ability (e.g., Wang et al., 2018), and emotion (e.g.,
Tamir et al., 2007). Moral mindsets consider beliefs regarding the nature of the moral self (Chiu
et al.,, 1997), whereas ability mindsets may develop in any performance-based domain including
music, art, and sports (Wang et al., 2018). The way people organize their goals within the self-
system, regulate their behavior and emotions in the pursuit of goals, and flourish in a given domain
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is largely dependent on their mindsets, with a more growth
mindset typically predicting higher goal achievement (e.g.,
Dweck and Leggett, 1988; Dupeyrat and Mariné, 2005).
Researchers studying mindsets typically choose a specific
domain to investigate that best fits the context of their study,
following Dweck (1996) suggestion to adapt items to specific
context of the participants (e.g., studying athletic ability in
sporting contexts, studying intelligence in academic contexts).
Researchers have yet to investigate differences and similarities
in mindsets across domains and the way congruencies and
discrepancies might impact outcomes. Moreover, little theory
or research examines how congruence and incongruence across
mindset domains might impact the larger personality system.

Mindset Within the Personality System

Current research typically investigates specific domains of
mindset in relation to expected, contextual outcomes. Such a
focus suggests an underlying assumption that mindset domains
diverge from one another, but this assumption has yet to
be investigated empirically. Most psychological measures do
not attend to contextual influences, instead measuring global,
wholistic constructs that assess general tendencies across all
situations and domains (Furr, 2009). Global measures typically
invoke dispositional traits, the broad consistencies across
contexts and time (e.g., agreeableness; Big Five). The extant
measures of mindsets diverge from this approach, as each
is focused on a specific domain (e.g., ability; morality). This
approach is best conceptualized at the characteristic adaptation
level of personality, which involves contextualized, specific
motivational, social-cognitive, and developmental variables
(McAdams and Pals, 2006). If empirical research does not
support the domain specificity of mindsets, then researchers
might consider whether a trait-based conceptualization is better
suited than a characteristic adaptation conceptualization.

Mindset is not typically assessed alongside dispositional traits,
and the scant existing research suggests that mindsets are
typically uncorrelated with the Big Five traits (e.g., Spinath et al.,
2003; Burnette and Pollack, 2013). Higher growth intelligence
mindset has been related to higher conscientiousness and lower
neuroticism (Satchell et al., 2017). However, there is little
consensus on the relation between mindsets across multiple
domains and dispositional traits. The present study seeks to
investigate mindsets for ability and morality in relation to the
Big Five traits, which will further clarify relations across the
different personality levels and situate mindset within the broader
personality system.

The two domains of mindsets of particular interest in the
present study are ability and morality. These two domains were
selected because of the context of our sample, following Dweck
(1996) suggestion to contextualize the mindsets. Our sample
consists of adolescents who are mostly engaged in an athletic
context (71.9% of sample). In pairing these two domains together,
we attempt to tap into how the congruencies between them affect
well-being outcomes.

These two domains are often linked with distinct outcomes.
Ability mindset is typically associated with outcomes related
to self-regulation, achievement, and performance (Burnette and

Pollack, 2013), whereas morality mindset is linked to outcomes
related to prosociality (Han et al, 2018). These diverging
outcomes likely reflect the distinct foci of the two domains.
Whereas, ability mindset is focused on people’s beliefs about their
propensity to be skilled and talented, morality mindset reflects
people’s beliefs about their innate goodness and moral character
of the self and others.

Do Congruencies and Discrepancies

Across Mindset Domains Matter?
Despite numerous studies demonstrating the importance of
growth mindset in bolstering and buffering well-being, no
current studies explore the effects of (in)congruence across
different mindset domains on well-being. However, researchers
might expect that being highly growth-minded in one domain
while being highly fixed-minded in another could lead to
detrimental outcomes. Consider the example of Denise, a high
school volleyball athlete who has a growth mindset in morality
but a fixed mindset in ability. Denise believes that people are
capable of changing their moral character but are unable to
change their abilities and talents. In situations where only ability
or morality are relevant, these distinct mindsets would not affect
well-being, but incoherence may occur in scenarios where moral
and ability domains overlap. Suppose Denise was struggling in
her abilities to perform well in the previous match, so she cheated
to make up for her deficits. Would Denise believe that she can
change her behavior in the future, which would preference her
growth-minded approach to morality, or will she think she is
stuck in this pattern of failure, which would preference her
fixed-minded approach to her athletic ability? This resulting
dissonance among her mindsets could cause conflicts in the self-
system that affect her self-regulation and well-being. Moreover,
the quantity or quality of the dissonance Denise experiences
might differ from her teammates who have other patterns of
mindset convergence and divergence. For example, Rachel has
a fixed mindset in morality and a growth mindset in ability,
and Alexis, Lauren, and LaTonya have matching ability and
moral mindsets—but at low, medium, and high levels of growth,
respectively. We endeavor to understand whether and how these
combinations of mindsets affect self-regulation and well-being.
Because of the dearth in the literature on (in)congruence
across mindset domains, research on related characteristic
adaptations is necessary to form preliminary hypotheses. Meta-
analytic results demonstrate that growth ability mindset predicts
distinctive self-regulatory, goal-oriented processes (e.g., goal
setting, goal operating, and goal monitoring), which ultimately
lead to goal achievement (Burnette and Pollack, 2013). Thus,
examination of (in)congruence among personal goals and
strivings, may provide the closest parallels with mindsets to form
our hypotheses. Harmony among goals is often associated with
positive effects, whereas conflict is correlated with maladaptive
outcomes (e.g., Sheldon and Elliot, 1999; Gray et al., 2017). On
a theoretical level, we expect that congruencies across mindset
domains would enhance well-being because the self-concordance
model suggests that self-consistency positively affects well-being
(Sheldon and Elliot, 1999). Gray et al. (2017) meta-analysis
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suggests that adolescents are much more likely than any other
age demographic to experience goal conflict, which highlights the
importance of assessing these effects during a period when the
self-system is developing.

To date, there is very little research regarding the overlap
between mindset domains within people. Meta-analytic findings
do suggest small to moderate moderation effects for mindset
domain on the associations between mindset and well-being,
but these analyses compare domains across studies (Burnette
et al,, 2020). Moreover, most mindset analyses are typically
conducted on a linear level, which may mask non-linear effects
(e.g., Dawson, 2014). As such, one line of empirical inquiry in
the present study is determining whether congruence is of import
to different mindset domains and whether such effects might be
interactive or non-linear.

Based on these studies, congruence of mindsets across
domains would theoretically lead to positive outcomes, and
the relevance of domain-specific mindsets to an individual’s
identity may influence the impact that any discrepancies or
congruencies in mindsets have on the self (Sheldon and Elliot,
1999). Additionally, the literature on mindsets would suggest
that congruencies among growth mindsets would be the most
beneficial for well-being as growth mindsets are associated with
flourishing (Howell et al., 2016; Zhao et al., 2021).

Whereas, most studies to date have examined conflict and
unity regarding the content of the developing self-system (e.g.,
conflict between morality and ability goals within the self-
system), we propose to examine the effects of incongruencies
and congruencies in mindset processes across domains (e.g.,
diverging mindset for morality and ability). Such consideration
will inform how harmony and conflict in the processes of
the self-system affect well-being. An analytic approach that
allows for such investigation is response surface analysis (RSA).
Much of the personality literature to date using within-person
RSA analyzes congruence and incongruence between desired
and actual states in relation to well-being outcomes (e.g.,
Brandstitter et al., 2016; Verhagen et al., 2018). Such studies
typically find that incongruence between desired and actual
states is associated with worse well-being, whereas congruence
is associated with higher well-being (Verhagen et al., 2018). This
type of dissonance between desired and actual states may carry
over to dissonance in mindset domains as well. Moreover, RSA
allows for the assessment of non-linear effects, which is useful
for understanding mindset. It is possible that growth mindsets
are not incrementally beneficial. Instead, it might be possible that
there are diminishing returns on growth mindset after reaching a
certain level, or mid-levels of mindsets might serve as resources
because they provide flexibility or as vulnerabilities because they
are less coherent. Although exploratory, inspection for such
non-linear effects in addition to interactions is overdue in the
mindset literature.

Outcomes of Interest

We selected several domains of outcomes with our mindsets:
self-system, personality, self-regulation, and well-being. These
domains were pertinent to our interests given the rich

literature regarding their associations with individual, specific
mindset domains.

Self-Systems and Trait Personality

Regarding the self-system, self-efficacy, contingencies of self-
worth, and trait personality were assessed. Much of the existing
literature points to positive associations between higher growth
mindsets and adaptive self-system organization like increased
self-efficacy (Komarraju and Nadler, 2013; Diseth et al., 2014).
Although mindset is reliably related to self-efficacy, Niiya et al.
(2010) found that academic contingent self-worth suppressed
the influence of mindsets, such that adolescents with scores
across the spectrum of fixed and growth intelligence mindsets
engaged in self-handicapping behaviors if their self-worth was
contingent on academics. This suggests that contingency of self-
worth might suppress or interact with mindset, as both deal
with specific domains (Crocker et al., 2003). The present study
assessed trait-level personality to compare with mindset, given
that we expect mindset to fall into the characteristic adaptation
level of personality.

Self-Regulation

Mindset is linked with the ability to self-regulate, such that
those with higher growth mindsets engage self-regulation
more effectively (Burnette and Pollack, 2013). Higher growth
mindsets of willpower buffered adverse effects of ego-depletion
and emotional dissonance (Konze et al., 2019) and increased
self-control in resisting temptations and controlling emotions
(Bernecker and Job, 2017). Self-regulation is a central component
in people’s ability to pursue goals (Sheldon and Kasser, 1998).
Because goal consistency leads to better outcomes (Sheldon and
Elliot, 1999), it seems likely that congruence across multiple
mindset domains may have a positive effect on self-regulatory
behaviors and strategies. Emmons et al. (1993) found that goal
conflict across domains typically undermines self-regulation,
though this has not been explored regarding mindset domains.
Thus, this study investigates how congruence or incongruence
across ability and moral mindsets affects self-regulatory processes
including general regulatory behaviors and self-control.

Well-Being

The literature on mindset strongly establishes a link between
growth mindset and well-being outcomes like subjective well-
being (Zhao et al., 2021), psychological well-being (Zeng et al.,
2016), and hedonic and eudaimonic well-being (Howell et al.,
2016). In much the same way, more fixed mindsets are associated
with worse well-being such as greater negative affect (King, 2016),
anxiety, and depression (Schroder et al., 2019). Fear of failure is
also associated with higher fixed mindset (Lewis et al., 2020) and
can undermine self-image and sense of achievement (Sagar et al.,
2007). Growth mindset buffers against negative well-being and
increase positive outcomes. In a single-session growth mindset
intervention with adolescents, researchers found that adolescents
in the intervention group had significant improvements in both
self- and parent-reported depression and anxiety compared
to the control group (Schleider and Weisz, 2018). As such,
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anxiety, depression, and fear of failure were assessed in relation
to mindsets.

Current Study

We seek to contribute to the broader discussion of domain
specificity and domain generality of mindset while exploring
how cohesion and divergence across mindset affect self-
system, regulatory, and well-being outcomes. Given that mindset
theoretically falls into the characteristic adaptation level of
personality, we expect differences across specific domains of
mindset. Such exploration will contribute to the literature on
personality systems.

We chose to investigate these domains in adolescent
participants because such participants are most likely still
developing their self-system, which consequently shapes self-
regulatory strategies and well-being outcomes. The development
of the self-system is characterized by differentiation and
hierarchical integration during adolescence (Werner, 1957).
Increasing cognitive capacities result in adolescents possessing
the ability to differentiate themselves across multiple contexts
and domains. At the same time, such differentiation across
contexts is pieced into a coherent whole by way of hierarchical
integration. Indeed, adolescents with less coherence across
domains typically experience self-regulatory deficits, as evinced
in behaviors like greater impulsivity (Goth et al., 2012) and
tendencies to engage in risky behaviors (Schwartz et al., 2015).
In contrast, those with greater coherence and integration
usually have a stronger sense of purpose and experience greater
subjective well-being (Sumner et al., 2015). Additionally, most
mindset intervention studies are directed toward adolescents
because this may be a critical period to develop growth mindset
(Dweck and Yeager, 2019).

Hypotheses

Based on the literature showing that mindsets are associated
with goal pursuit processes (including goal setting, pursuit,
operating, and monitoring) coupled with the robust literature
showing that goal conflict is detrimental for the self and well-
being (e.g., Sheldon and Elliot, 1999; Gray et al, 2017), we
hypothesize that (HI) congruence among the mindset domains
will lead to better well-being outcomes. Additionally, based on
our conceptualization of mindsets as characteristic adaptations,
we hypothesize that (H2) mindset domains will demonstrate
discrepancies for a majority of participants, indicating domain
specificity in line with the characteristic adaptation level of
personality, as opposed to dispositional traits. Based on the
literature on fixed and growth mindsets, we hypothesize that
(H3) congruence among the mindset domains with lower fixed
mindsets (and thus higher growth mindsets) will be associated
with better well-being outcomes.

Analytic Plan

To assess congruence and discrepancies, we used response
surface analysis (RSA). RSA assesses the congruence and
incongruence of two variables (X and Y) in relation to a given
outcome (Z) using polynomial regression. This places data into
a three-dimensional space as X and Y are used to predict Z (see

Figure 1 for example RSA plot). This approach is of particular use
in the present study, as it allows us to consider the within-person
effects of domain specificity across various outcomes. Within the
present study, X is moral mindset, and Y is ability mindset; both
are assessed in relation to Z, which is represented by different
self-system, personality, regulatory, and well-being outcomes in
each analysis.

To assess HI and H3, RSAs were estimated for each pair of
moral and ability fixed mindsets in RStudio (R version 3.6.1)
with the RSA Package (Schénbrodt and Humberg, 2020)!. This
package allowed us to consider how mindset congruence and
incongruence were associated with personality traits, self-system
indicators, self-regulatory behaviors, and well-being outcomes.
RSA produces polynomial regression coeflicients (b;-bs), which
are used to compute the surface coefficients (a;-a4), which
are then used to compute the effects of (in)congruence on the
outcome. The slope and curvature of the line of congruence
(LOC) and line of incongruence (LOIC) are reported. The LOC
is analyzed with two tests: a; and ay. A; (b; + by) assesses the
slope of the LOC with whether an outcome is higher when moral
and ability fixed mindset match at higher levels or lower levels.
Ay (by + by + bs) assesses the curvilinear effect of the LOC
with whether an outcome is higher when moral and ability fixed
mindset converge at extreme levels or midrange levels. The LOIC
is considered with two tests: a3 and a4. The slope of LOIC is
tested with az (bz-b4), which examines whether the outcome
is higher when moral fixed mindset is higher than ability fixed
mindset or vice versa. Ay (b3-by + bs) tests the curvilinear effect
of the LOIC with whether congruence is better or worse than
discrepancies in moral and ability fixed mindset. Additionally,
following suggestions from Humberg et al. (2019), to determine
an overall congruency effect, pjo must be non-significant, the
confidence interval of p;; must include 1, a4 must be significantly
negative, and a;, a,, and a3 must be non-significant. Specific
coefficients of the LOC or LOIC should only be interpreted if
there is an overall congruency effect.

In addition to RSAs, to address H2, we conducted
correlational and confirmatory factor analyses on the two
mindset domains to determine the overlap and uniqueness of
moral and ability mindset domains.

MATERIALS AND METHODS

Participants

Data were taken from Wave 1 of a 4-wave longitudinal
studyz. Participants (N = 618) were recruited via athletic and
extracurricular programs at partnering schools in metropolitan
southern California. The majority of the sample was female
(58.3%). Most participants were older adolescents (Mg = 16.07,
SDgge = 0.99) ranging from 15 to 19 years old (35% were 15
years old, 30.7% were 16 years old, 26% were 17 years old, 7.1%
were 18 years old, and 0.7% were 19 years old). The sample was
ethnically diverse: 42.2% identified as Asian/Asian-American,

! Analyses were not pre-registered.
2Qther waves of data were not considered as they were administered after
experimental manipulations that could affect mindset.
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FIGURE 1 | Example response surface analysis.

31:400 22:0.00 a3:0.00 a4:0.00 a5:0.00

LoIC

29.3% Hispanic, 12.7% Caucasian, 4.8% African American, 0.2%
Native American, and 2.4% other. Self-reported socioeconomic
status also differed: 10.4% identified as “very poor or poor,” 32.2%
“lower middle-class;,” 43.8% “middle-class,” and 13.5% “upper
middle-class or rich.” Of the participants, 72.5% identified as
recently engaging in a sport or competitive activity whereas
27.5% had not. Further demographic information collected as
part of the study is available in the Supplementary Table 1.

Procedure

After receiving approval from the Institutional Review Board,
we obtained informed consent from each participant. If the
participant was below 18 years of age, we obtained informed
consent and assent from their parent or guardian as well,
taking into consideration different languages that were spoken
by participants’ families. Consent and assent forms were available
in English, Spanish, Mandarin, and Vietnamese, the primary
languages spoken within our sample’s population. Participants
were emailed a link to the survey via Qualtrics, an online survey
platform. The survey took about 50-75min to complete. Upon

completion, participants were thanked and compensated with
$14.00 for their time. We report how we determined our sample
size, all data exclusions, all manipulations, and all measures in the
study in the Supplementary Material. The data that support the
findings of this study are openly available in OSF at https://osf.io/

3pyuh/.
Measures

All measures have been previously validated in adolescent and
young adult samples.

Mindset

Morality and ability mindsets were measured using the six-
item Implicit Theories of Morality and Intelligence scale (Dweck
et al,, 1995) which included two subscales: morality (e.g., “A
person’s moral character is something very basic about them and
it can’t be changed much.”) and ability (e.g., “You can learn
new things, but you can’t really change your basic talent.”).
The ability subscale was adapted from the original intelligence
subscale; researchers substituted the term “intelligence” with
“talent” following Dweck (1996) suggestion to adapt items to
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specific context. Item responses ranged from 1 (strongly disagree)
to 6 (strongly agree). Most research anchors these items in
the opposite direction with 1 representing strongly agree and
6 representing strongly disagree. However, we chose to do the
inverse to keep scale anchoring consistent across all scales
administered in the study (i.e., higher scores representing greater
agreement with item) because previous surveys with similar
participants in the area suggested our adolescent did not always
notice the change in anchors. Higher scores indicated greater
fixed mindset.

Self-System and Personality

Personality

Personality was assessed with the Ten-Item Personality Inventory
(TIPL Gosling et al., 2003), which consisted of five subscales:
extraversion (e.g., “extraverted, enthusiastic’), agreeableness
(e.g., “sympathetic, warm”), conscientiousness (e.g., “dependable,
self-disciplined”), emotional stability (e.g., “calm, emotionally
stable”), and openness to experiences (e.g., “open to new
experiences, complex”). Item responses ranged from 1 (disagree
strongly) to 7 (agree strongly).

Contingencies of Self-Worth

Self-systems contingencies were assessed with 10 items of the
Contingencies of Self-Worth Scale (Crocker et al., 2003) which
included 2 subscales: competition (e.g., “I feel worthwhile when
I perform better than others on a task or skill.”) and virtue
(e.g., “Doing something I know is wrong makes me lose my
self-respect.”). Responses ranged from 1 (strongly disagree) to 7
(strongly agree). Higher scores on each subscale suggested higher
levels of contingent self-worth.

Self-Efficacy

Self-efficacy was assessed using 10 items from the General Self-
Efficacy Scale (Schwarzer and Jerusalem, 1995), which included
items like, “It is easy for me to stick to my aims and accomplish
my goals.” Responses ranged from 1 (not at all true) to 4 (exactly
true), with higher scores indicating higher self-efficacy.

Self-Regulation

Self-Control

Participants were administered the Brief Self-Control Scale
(Tangney et al., 2004), a 13-item measure consisting of items such
as “I have a hard time breaking bad habits.” Responses ranged
from 1 (not at all) to 5 (very much), so that higher scores indicated
lower levels of self-control.

Regulatory Behaviors

Regulatory behaviors were measured using the General
Regulatory Behavior Questionnaire (Oaten and Cheng, 2006), a
16-item scale that included items like, “how often did you ... use
social media when you were not supposed to.” Item responses
ranged from 1 (not at all) to 5 (almost always), so higher scores
indicated higher dysregulation of behaviors.

Well-Being

Anxiety

Anxiety was assessed with the seven-item Generalized Anxiety
Disorder scale (Spitzer et al., 2006), which consisted of items
asking people the extent to which they felt certain symptoms,
such as “Feeling nervous, anxious, or on edge.” Item responses
ranged from 0 (not at all) to 3 (nearly every day), with higher
scores indicating higher feelings of general anxiety.

Fear of Failure

Fear of failure was assessed with the five-item short form of the
Performance Failure Appraisal Inventory (Conroy, 2001), which
included items like “When I am not succeeding, people are less
interested in me.” Item responses ranged from —2 (do not believe
at all) to 42 (believe 100% of the time).

Depression

Depression was assessed with 10 items from the Center for
Epidemiologic Studies Short Depression Scale (Bjorgvinsson
et al., 2013), which consisted of items like, “I felt depressed.”
Response options ranged from 0 (rarely or none of the time) to
3 (most or all of the time).

RESULTS

Correlations and measure reliabilities are displayed in Table 1.

Power

For response surface analysis (RSA), sample size is determined by
having at least 2-3 times as many participants as would be needed
to detect linear main effects (Aiken and West, 1991; Humberg
et al., 2019). A priori calculations from G*Power indicated that
to test linear multiple regression with two predictors and a single
outcome with a small effect (# = 0.02), a total sample of 311
participants was required. We chose a small effect as there are
no extant studies or established effect sizes for the analyses being
completed in the present research. Upon doubling this linear
main effect for RSA, a total number of 622 participants was
required. We were a few participants shy of this number.

Mindset Discrepancies and Functioning
Moral and ability fixed mindsets were congruent for 34.6% (|Az
< 0.5]) of the adolescent participants; moral fixed mindsets were
higher than ability fixed mindsets for 28.8% of participants; and
ability fixed mindsets were higher than moral fixed mindsets for
36.6% of participants.

Mindset Confirmatory Factor Analyses

To further support that these mindset domains are distinct but
associated constructs, we ran confirmatory factor analyses (CFA)
in Mplus 8.4 (Muthén and Muthén, 1998-2017) to examine the
structure of mindset in our sample. Model fit for mindset was
good, x2 (8) = 24.89, p < 0.01, CFI = 0.99, TLI = 0.98, RMSEA =
0.06, and SRMR = 0.03. All items loaded highly and significantly
onto their respective latent factors and can be viewed in Figure 2.
Moral and ability mindsets were moderately and significantly
associated (standardized r = 0.43), lending support to these
domains being related but distinct constructs.
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TABLE 1 | Omegas, means, standard deviations, and correlations among study variables.

Measure 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 1. 12, 13. 14. 15
1. Moral fixed mindset

2. Ability fixed mindset 0.35"

3. Extraversion 0.12*  0.08

4. Agreeableness 0.11* 0.15"* 0.00

5. Conscientiousness 0.04 -0.00 0.17*  0.156"*

6. Emotional stability 0.05 0.07 017 019" 0.29"**

7. Openness to 0.11* 0.06 0.31™ 0.14* 0.27** 0.10*

experiences

8. CSW competition 0.01 0.02 0.00 -0.19"* —-0.08 -0.06 -0.02

9. CSW virtue 0.04 0.05 0.09* 0.10* 0.15"*  0.05 0.13"  0.54"*

10. Self-efficacy 0.12  0.04 0.26™* 0.10* 0.48™  0.39"* 0.39** 0.09* 0.25"*

11. Self-control -0.06 -0.02 -0.100 -0.20* —0.60** —0.36™* —0.16™* 0.16™* —0.11* —0.43"**

12. Regulatory -0.10* -0.05 -0.05 -0.19"* —0.46"* —0.33"* —0.14** 0.15"* —-0.08 —-0.28"* 0.65"*

behavior

13. Anxiety -0.10* -0.11* -0.12** —0.12* -0.28"* —0.57"* 0.00 0.09 0.08 —-0.29"* 0.38"* 0.34"™*

14. Fear of failure -0.10* -0.08 -0.12** -0.06 —0.17"* —0.30"* —0.10* 0.33"* 0.25"* —0.24** 0.28"* 0.26"™* 0.26™*

15. Depression -0.04 -0.10* -0.23** -0.10* -0.31"* -0.54** —-0.11* 0.08 -0.07 -0.30™* 0.39** 0.39"* 0.38"* 0.37"**

Mean 3.70 3.88 4.08 4.54 4.66 4.34 5.07 5.07 4.81 2.98 3.03 2.56 1.99 3.40 1.88
Standard deviation 1.06 1.35 1.43 0.99 1.28 1.37 1.17 1.08 0.96 0.44 0.67 0.51 0.67 0.91 0.54
Omega reliability 0.81 0.87 - - - - - 0.81 0.96 0.85 0.83 0.74 0.84 0.80 0.81

Extraversion, Agreeableness, Emotional Stability, and Openness are measured using two-item scales, and therefore omega reliability could not be calculated. CSW = contingencies of

self-worth. *p < 0.05, *p < 0.01, **p < 0.001.

Congruency Effects Analysis
To determine the role of moral and ability mindsets in predicting
the outcomes of interest (Z), hierarchical regressions were
conducted before full response surface analyses. Doing so
identified if there are any additive or multiplicative effects prior
to congruency analyses. As can be viewed in the first two rows for
each outcome variable in Table 2 there were only a few significant
effects of moral and ability mindset. For extraversion, openness
to experiences, and self-efficacy, moral fixed mindset alone was a
positive additive predictor such that when moral fixed mindset
increased, so too did extraversion, openness to experiences,
and self-efficacy. Ability fixed mindset did not predict any
outcomes in the additive model. There were no significant
effects for moral mindset multiplied with ability mindset or for
ability mindset squared. Moral fixed mindset squared negatively
predicted competition self-worth, such that when moral fixed
mindset squared increased, competition self-worth decreased.
Although it is common to stop RSA analyses when bs-
bs are non-significant, we still calculated full RSA parameters
for all variables, which are displayed in the third row for
each outcome variable. None of the RSAs for the outcomes
met the requirements to evince a congruence effect. However,
coeflicients aj, az, and a4 suggest some potential lines of inquiry
for investigators, so we report them. Although interpreted in
congruence language, it is important for readers to recognize that
there were not overall effects for congruence supported. For both
extraversion and agreeableness, the significance of a; indicated
an effect on the slope of the LOC, suggesting that extraversion
and agreeableness were higher when moral and ability fixed

mindsets matched at higher levels. For competition contingent
self-worth, the significance of a4 suggested a curvilinear effect of
the LOIC. That is, competition contingent self-worth was higher
when moral and ability fixed mindsets matched than when they
mismatched. For self-control and general regulatory behaviors,
the significance of indicated a curvilinear effect for LOC. That
is, both self-dysregulation and general dysregulation were higher
when moral and ability fixed mindsets were more congruent at
midrange levels than when they matched at extreme levels. For
both anxiety and fear of failure, the significance of a; indicated
an effect on the slope of the LOC. Both anxiety and fear of failure
were higher when moral and ability fixed mindsets matched at
lower levels. However, for all these effects, it must be reiterated
that an overall congruency effect was not supported.

DISCUSSION

The present study contributes to the larger literature in several
compelling ways. Interestingly, HI was not supported; there were
no overall congruency effects for any of the models (Humberg
et al, 2019). This indicates that overall congruency between
moral and ability mindsets did not correlate with better or
worse outcomes. Additionally, the data suggest mindsets are
characteristic adaptations because of their high levels of domain
specificity; confirmatory factor analysis supported distinctions
between moral and ability mindset, and two-thirds of the
participants demonstrated discrepancies in mindset domains,
which supports H2. Although we could not fully examine
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0.06, and SRMR = 0.03. **p < 0.001.

Moral Mindset

Ability Mindset

FIGURE 2 | Confirmatory factor analysis of mindset. N = 599. Standardized values used. Model fit, x° (8) = 24.89, p < 0.01, CFI = 0.99, TLI = 0.98, RMSEA =

|

st

H3 because of a lack of congruency effects, examinations of
coefficients related to the line of congruence suggest important
potential avenues of future research.

In our sample relations among mindset domains and
outcomes of interest were lower than expected or found
previously. For example, most literature finds a positive
association between depression and fixed mindset (e.g., Schleider
and Weisz, 2018); however, in our study depression was
negatively associated with ability fixed mindset (r = —0.10) and
not significantly associated with moral fixed mindset at all. Given
that linear effects can mask non-linear effects, we still ran the
analyses proposed in our hypotheses (Dawson, 2014).

Hypothesis 1: Congruency Between
Mindset Domains Bears No Effect on
Well-Being Outcomes

Contrary to HI, congruency between moral and ability mindsets
did not significantly affect any of the well-being outcomes.
The null results for congruence contrast with other literature
related to characteristic adaptation constructs suggesting that
(in)congruence between goals matters (Sheldon and Elliot, 1999;
Gray et al, 2017). Indeed, much of extant literature on goals
suggest that conflict between domains inhibits well-being and
congruence enhances well-being. This finding was not reflected
in the present study. Instead, it is most likely that ability and

moral mindsets are distinct qualities for which congruence is not
of import for well-being.

Beyond the simple explanation that congruence among
domain-specific mindsets is not relevant for well-being, there are
several possible explanations for the lack of an overall congruence
effect. It may be possible that congruence is not the best way to
model effects across mindset domains as it does not resemble
congruency found between implicit and explicit expressions of
the same constructs such as self-esteem (Lupien et al., 2010) or
motives (Thielgen et al., 2015). In such cases, both the explicit
and implicit construct reflect an underlying dimension, which
does not seem to be the same case for mindset. Additionally,
recent literature on other characteristic adaptation constructs
(e.g., character strengths) has shifted away from attempting to
assess consistency across contexts and instead focused toward
assessing coherence, wherein a person demonstrates appropriate
character mechanisms in varying amounts and in varying
contexts (Lerner, 2019; Nucci, 2019). Perhaps mindset, like
character, should be considered from a coherence framing rather
than consistency framing.

It is also possible that the adolescents in the study may still be
engaged in the differentiation stage of self-system development
and may not have moved into the integration stage (Werner,
1957). Werner (1957) orthogenetic principle suggests that as
development occurs, there is a process from a state of globality
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TABLE 2 | Moral vs. ability mindsets across outcome variables.

Estimated regression model Position of 1st Principal LOC LOIC
Outcome bo by by b3 by bs P10 P11 R? at a2 a3 a4
Intercept Moral  Ability Moral? Moral*Ability  Ability? Intercept Slope Slope Curvilinear Effect Slope Curvilinear Effect
of 1 PA of LOC of LOC of LOC of LOIC

Extraversion 3.34* 0.10* 0.05 0.02*

3.28"* 0.09 0.10 —0.00 0.01 —0.05 0.02

4.00"* 0.13* 0.06 0.00 0.00 —0.01 4.23 —0.01 0.02 0.19* —0.01 0.07 —0.01
Agreeableness 3.96"* 0.06 0.13 0.03***

3.95"* 0.10 0.10 0.02 —0.05 0.03 0.03*

4.50"* 0.06 0.10*  —0.01 0.00 0.00 —29.14 7.63 0.03 0.15™ —0.00 —0.04 —0.01
Conscientiousness 4.51%* 0.05 —0.02 0.00

519" —-0.26  —0.01 0.43 0.07 —0.29 0.01

4.67 0.08 -0.08 0.01 0.07 —0.04 —0.16 0.55 0.01 0.03 0.05 0.03 —0.10
Emotional Stability 3.95"* 0.03 0.06 0.01

4.42**  —-0.43 0.37 —0.04 0.48 —0.28 0.01

4.28** 0.01 0.09 0.08 —0.01 —0.04 1.21 —0.08 0.01 0.10 0.04 —0.08 0.06
Openness to Experiences 4.58** 0.10* 0.03 0.01*

527" -0.03 -0.30 —0.01 0.14 0.34 0.02

4,95 0.11 0.01 0.02 —0.00 0.04 —41.81 —16.36 0.02 0.11 0.06 0.10 0.06
Competition CSW 5.01** 0.01 0.01 0.00

5.06"* -0.02 —0.07 —0.62** 0.38 0.49 0.02

4.96"* 0.03  -0.01 0.05 —0.09* 0.05 —1.31 —1.00 0.02 0.02 0.01 0.04 0.19*
Virtue CSW 4.60"* 0.03 0.05 0.00

4.69** 0.14  -0.22 —0.18 —0.02 0.39 0.01

4,75 0.04 0.01 —0.00 —0.02 0.04 1412 —3.48 0.01 0.05 0.01 0.03 0.06
Self-Efficacy 2,79 0.12* 0.00 0.01*

3.10"* -0.06 -0.33 0.07 0.15 0.29 0.02

2,93 0.05* —0.01 0.01 0.00 0.01 7.90 2.34 0.02 0.04 0.03 0.05 0.02
Self-Control 3.18** —-0.06 —0.00 0.00

2,57 0.22 0.35 —0.40 —0.06 -0.10 0.02

3.07** —0.03 0.01 —0.01 —-0.04 —0.01 —0.46 —0.97 0.02 —0.02 —0.05* —0.03 0.02
Regulatory Behavior 275" —-0.09 -0.02 0.01

2.26"* 0.23 0.31 —0.41 —0.11 —0.07 0.02*

2.60"* —0.04 -0.00 —0.01 —-0.03 —0.00 —1.11 —1.13 0.02 —0.04 —0.04* —0.03 0.02
Anxiety 232+ -0.08 -0.08 0.02*

235" -0.17  —0.01 -0.15 0.18 0.03 0.02

2,00 -0.05 -0.04 0.02 —0.01 0.00 —30.01 —0.40 0.02 —0.09** 0.00 —0.01 0.03
Fear of Failure 3.79**  -0.08 —0.05 0.01*

3.59"*  —0.21 0.29 —0.07 0.16 —0.30 0.02

3.45** -0.08 -0.02 0.02 —0.01 —0.03 —0.47 —0.09 0.02 —0.10* —0.02 —0.06 0.00
Depression 2.05"*  —0.01 —0.09 0.01

1.88"* 020 -0.14 —0.33 —-0.02 0.27 0.01

1.89"* 0.01 —0.04 —0.00 —0.02 0.01 —2.17 —1.83 0.01 —0.04 —0.01 0.05 0.04

CSW, Contingencies of Self-Worth. *p < 0.05 **p < 0.01 *** p < 0.001.
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and lack of differentiation to a state of increasing differentiation,
articulation, and integration. Returning again to the example of
character, researchers have found that global character becomes
more differentiated and specific as children become adolescents
(Shubert et al., 2019). Mindset may follow a similar trajectory,
the domains becoming more differentiated with age before later
integration. Domain incongruence could be further explored
through comparing the centrality of the various domains to
the specific person as well as the hierarchic integration of the
domains (Werner, 1957). Much of the recent literature exploring
integration focuses on emerging adults rather than adolescents,
perhaps, because it is more normative for integration to take
place in emerging adulthood (Schwartz et al., 2015; Sumner et al.,
2015). Future studies should examine samples spanning from
early adolescence into adulthood to examine age differences in
congruence effects.

Another potential explanation is that the measures of each
mindset domain tap into other constructs besides pure mindset.
The items involved in assessing moral mindset (e.g., “A person’s
moral character is something very basic about them and it can’t
be changed much”) could tap into the broader construct of
moral identity. Moral identity serves to pair moral motivation
and reasoning with actual behavior (Hardy and Carlo, 2011).
Given that growth mindset has consistently been linked with
increased motivation (Yeager and Dweck, 2012; Han et al,
2020), moral mindset may assess components of moral identity.
It is apparent that the moral and ability mindsets tap into
specific domains.

Hypothesis 2: Mindsets Within the
Personality System Are Largely Domain
Specific, Suggesting They Are
Characteristic Adaptations

Lending support to H2, 65.4% of participants demonstrated
discrepancies in ability and moral mindsets, suggesting a high
level of domain specificity. It is important to note that there was
a modest correlation between ability and moral mindsets (r =
0.35 for basic correlation; r = 0.43 for CFA); however, despite
their association, these domains were distinct from each other for
nearly two-thirds of the participants. Returning to McAdams and
Pals’s (2006) conceptualization of characteristic adaptations, a key
aspect of these personality units is that they are “contextualized
in time, place, and/or social role” (p. 208). This contextualization
is the central separation between characteristic adaptations and
dispositional traits, in that dispositional traits are typically broad
and decontextualized.

Situating mindsets as characteristic adaptations is further
supported by their relations with the Big Five traits in this
study. The mindsets were clearly distinct from the Big Five traits,
echoing previous literature (Burnette and Pollack, 2013). Both
moral and ability fixed mindsets were positively correlated with
extraversion, agreeableness, and openness to experiences, but
effects were small indicating distinctiveness. Moreover, the lack
of congruence effect for personality traits further supports their
differentiation at a different level of personality.

Null Results Related to Hypothesis 3, but
Interesting Exploratory Findings

Given that there was no overall congruence effect, we cannot
make any actual conclusions about how higher or lower fixed
mindsets accompanying congruence relate to well-being to
address H3. However, significant effects related to the line of
congruence suggest interesting points of discussion that may be
useful for spurring future research. These findings should be
interpreted with extreme caution given their exploratory nature.

Exploratory Findings Suggest Congruencies With
Lower Fixed Mindset Are Sometimes Associated
With Lower Well-Being

Although there were no overall congruence effects, results
suggest both anxiety and fear of failure, indicators of well-being,
are higher when participants’ mindsets are congruent in the
direction of a higher growth mindset. This finding means that
possessing a growth mindset across multiple mindset domains
is associated with higher arousal and reactivity. This may be
because people with more fixed mindsets are more likely to
make external attributions regarding ability and failure (Bodill
and Roberts, 2013), which could relieve anxiety and fear of
failure. Attributions regarding potential failure would be external
and, thus, would not be the responsibility of the participant. In
essence, those with fixed mindsets may believe their performance,
good or poor, is no longer a result of their own innate ability,
which alleviates anxiety. In a similar manner, H3 was not
supported with the personality indicators. Higher levels of
extraversion and agreeableness were associated with more fixed
mindsets than growth mindsets. Given the unexpected nature of
this finding, further exploration and consideration are necessary.

Exploratory Findings Suggest Moderate Mindsets
May Be Detrimental

Results from the self-dysregulation variable suggest that
congruency in mindset at either extreme—either fixed or
growth—rather than midrange levels predicted greater capacity
to self-regulate. In other words, participants who were congruent
at more extreme ends of the poles experienced better outcomes
than those who were congruent at mid-range levels for
regulation®. This finding suggesting a potential cost of a
“neutral” mindset may have serious implications for intervention
research. Interventions aimed toward shifting a participant from
a more fixed mindset to a more growth mindset might leave that
participant in a sort of middle ground. In light of the findings
in the present study, such a move could potentially be more
harmful than staying at a fixed mindset. Our exploratory findings,
if confirmed, would suggest future intervention work should
carefully ensure that participants will not be left in a potentially
worse state than the beginning of the intervention, perhaps by

3Indeed, there seems an implicit recognition of the problems of a neutral
mindset in mindset measurement, which tends to assess mindset using a 6-point
Likert system from 1 (strongly agree) to 6 (strongly disagree). Several researchers
suggest that this 6-point anchoring system is used to avoid a “neutral” mindset;
participants will always lean at least slightly toward growth or fixed mindsets
(Burnette and Pollack, 2013; Cainéls et al., 2017). This measurement strategy may
have some bearing, given the findings with self-dysregulation.
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ensuring that the intervention fully moves participants into
a growth mindset state. However, these findings are purely
exploratory in nature because there was no overall congruence
effect, but they merit discussion to spur future inquiry.

Constraints on Generality

The present study involved a demographically diverse subject
pool recruited from high schools in metropolitan southern
California, meaning replicability of the findings will likely
depend on similarity to the sample. A high proportion of
participants were Asian and Latinx (70.6% of sample), which are
typically culturally interdependent. Some research suggests that
mindsets act universally across cultures (e.g., Church et al., 2003);
however, some findings indicate that individualistic groups
are more susceptible to fixed mindsets (e.g., Church et al,
2012), and collectivistic groups engage higher growth mindsets
(e.g., Tang et al., 2016). There is no research on the cultural
or ethnic differences of mindset congruence across multiple
domains, which makes it difficult to make any predictions
about generalizability of findings in a different sample. Most
participants were student athletes (71.9%). Because characteristic
adaptations depend largely on the centrality and relevance
to ones personal identity (Sheldon and Elliot, 1999), the
variables related to performance (e.g., competition contingency
self-worth) may not be intrinsically important to people
outside competitive contexts. Analyses were run (available in
Supplementary Material) on differences in mindset based on
race, culture, and athletic status, which were non-significant.
The analysis comparing typically collectivistic cultures with
individualistic cultures approached significance (p = 0.052) for
ability mindset, such that participants from typically collectivistic
cultures displayed lower fixed mindsets, in line with previous
literature (Church et al., 2012; Tang et al., 2016). As previously
discussed, there is good reason to expect we might find different
results in adult samples. We have no reason to believe that
the results depend on other characteristics of the participants,
materials, or context.

Limitations and Future Directions

The present findings should be interpreted in consideration of
several limitations. First, the study was slightly underpowered.
Future research utilizing response surface analyses on mindset
domain congruency should utilize a larger sample size in order
to best detect effects that exist in the data. Secondly, the
present findings consider the relations among constructs only
at a single time point. Future research should consider these
associations across time to investigate the bidirectional relations
of characteristic adaptations and dispositional traits (McAdams
and Pals, 2006; McCrae et al., 2008).

Finally, congruencies and discrepancies between mindsets
were limited to two specific domains: morality and ability. Ability
mindset could arguably cover a broader range of specific ability-
akin domains like intelligence or athletic ability. Moreover, there
is little research on moral mindset, especially in relation to our
outcomes of interest. Because mindsets exist within and across a
vast range of domains, further research is needed to investigate
congruency patterns among other specific domains of mindset
(e.g., intelligence, personality; Dweck and Yeager, 2019).

CONCLUSION

Consistent with Dweck and Yeager (2019) conceptualization
of mindset, these results provide empirical support that
mindsets are domain specific and should be categorized at
the characteristic adaptation level of personality. Contrary to
hypotheses based on self-concordance theory (Sheldon and
Elliot, 1999) and research on goal conflict (Gray et al., 2017),
we did not find that congruence in mindsets across domains
affects well-being in our sample. These findings suggests that
congruence matters for the content of the developing self-system
across domains but not necessarily for mindset processes of
the self-system among adolescents. Within the purview of the
present study, we failed to reject the null hypothesis. Future
research is needed to test whether the null effects for mindset
congruence hold in another sample of adolescents. Should the
non-significant findings hold true, one could explore whether
this is true only for those still navigating differentiation and
integration of the self-system (Werner, 1957) or whether it would
generalize into adulthood.
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Optimizing the possibility to lead good lives is at the core of treatment and care for
people with dementia. This may be monitored by assessing well-being and quality
of life. However, cognitive impairment following dementia may complicate recall-
based assessment with questionnaires, and proxy-ratings from family-caregivers do
not correspond well to self-reports. Thus, using observational measures represents a
potentially advanced option. Systematic reviews evaluating measurement properties,
interpretability and feasibility of observational instruments assessing well-being in people
living with dementia are lacking. Thus, this review performed systematic searches
to find peer reviewed validated instruments of relevance in the databases MEDLINE,
EMBASE, PsycINFO, Web of Science, CINAHL and ProQuest. Twenty-two instruments
assessing well-being were included for evaluation of measurement properties based
on the systematic approach of the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN). The evaluation included risk of bias on
study level, and assessment of measurement properties on instrument level including
content validity, construct validity, structural validity, internal consistency, measurement
invariance, cross-cultural validity, measurement error and inter-rater/intra-rater/test—
retest reliability and responsiveness. Additionally, the feasibility and interpretability of
the measures were evaluated. No single instrument could be recommended based
on existing publications. Thus, we provide general recommendations about further
assessment and development of these instruments. Finally, we describe the most
promising instruments and offer guidance with respect to their implementation and use
in clinical and research contexts.

Keywords: well-being, dementia, observation, emotion, systematic review, psychometric properties, engagement

INTRODUCTION

Well-being and quality of life (QoL) are identified as core outcomes for psychosocial interventions
by people living with dementia (Qksnebjerg et al., 2018; Reilly et al., 2020), in public health
initiatives (World Health Organization [WHO], 2017), national guidelines (National Institute for
Health and Care Excellence [NICE], 2018), and research recommendations (Drdes et al., 2016).
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Assessing Well-Being in Dementia

World-wide, dementia is estimated to affect 50 million people
(Livingston et al., 2017). Dementia is defined as a public health
priority, causing disability and increasing dependency on help
from others in the people affected (World Health Organization
[WHO], 2017). However, increasing evidence highlights how
people with dementia may live good lives in environments
adapted to their physical, social, emotional, and psychological
needs (Livingston et al., 2017).

To be able to ascertain whether the dementia care and
interventions implemented actually promote individual well-
being, valid measurement approaches reflecting well-being as it
is described by the target group are needed (Madso and Nordhus,
2021). In a recent scoping review, relevant well-being domains
close to the experiences of people living with dementia were
defined. These domains include positive emotions, experiencing
meaning, a positive sense of self and a sense of agency, having
rewarding relationships with significant others, and experiencing
life satisfaction (Clarke et al, 2020). Well-being and QoL
originate from separate research fields (Skevington and Bohnke,
2018), but have also been used synonymously in the dementia
literature (Bowling et al., 2015). In this review, the term well-
being is used when the domains are in line with Clarke et al.
(2020).

In other populations, well-being is often measured by self-
report (Ferring and Boll, 2010). It is well established that
people in the earlier stages of dementia can provide valid self-
reports of their well-being (Stoner et al., 2019; Clarke et al,
2020). Unfortunately, relying on self-report only may exclude
people with more severe dementia, and reduce the possibility
of longitudinal assessment throughout the degenerative course
of the disease (Algar et al., 2016; Kaufmann and Engel, 2016).
With increasing cognitive impairment, well-being is frequently
assessed through proxy-reports. Proxy-reports refer to assessment
of an individual based on the evaluations of informants other
than the person themself. Studies have consistently found proxy-
evaluations by family and professional caregivers to rate well-
being lower as compared to self-reports (Sands et al., 2004;
Kolanowski et al., 2007; Ferring and Boll, 2010; Schulz et al,,
2013). The low correspondence between proxy-reports and self-
report implies that well-being in dementia should be measured
in face-to-face interviews for individuals able to give valid self-
reports, together with observational measures by independent
and neutral observers in those from whom self-reports may not
be obtained (Ferring and Boll, 2010; Bowling et al., 2015).

It is well known that a measurement that relies on retrospective
self-reports evaluating longer time-intervals is prone to bias
because our autobiographical recall can be inaccurate and
influenced by for example current mood (Shiffman et al., 2008).
This may particularly be a source of bias in the dementia
population due to impairments in memory, attention, insight,
and communication skills (Ettema et al., 2007; Trigg et al., 2011).
During retrospective self-report, the current emotional state
may interfere with the judgment of the past (Kolanowski et al.,
2014). Thus, the risk of substantial measurement error from self-
reports is increased by the fluctuating nature of neuropsychiatric
symptoms (Kales et al., 2015), as well as attention or awareness
(Clare et al, 2012). Consequently, an alternative is to use

Ecological Momentary Assessment (EMA) and assess well-being
within a momentary timeframe that can detect clinically relevant
variations occurring over short time intervals (Shiffman et al.,
2008). EMA consists of several approaches - direct observation is
one of them. Assessing well-being in dementia through observing
behavior as it occurs is one approach that can omit several of
the problems and sources of bias related to measurement in
dementia as mentioned above (Ferring and Boll, 2010). In sum,
observational methods are advantageous because (1) they can be
used to assess subjects that struggle with self-report, (2) neutral
observers may provide more accurate evaluations than proxies,
(3) it is not dependent on memory of the past, and (4) it is
sensitive to changes in state.

However, the well-being domains identified as central in
dementia by Clarke et al. (2020) are not all available for
assessment through observation. Assessing well-being through
observation implies coding or rating behavioral expressions,
bodily positions, verbal or non-verbal expressions, or facial
expressions that are all assumed to indicate the inner state of the
observed person. Thus, we suggest observable aspects in line with
the model of Clarke et al. (2020) are operationalized expressions
of well-being in terms of positive behavioral expressions, balance
between positive and negative emotions, level of engagement,
expressions of satisfaction, and quality of social relationships.
These aspects reflect central domains from the perspective of
people living with dementia (Clarke et al., 2020) and central
theories of well-being (Diener, 1984) and well-being in dementia
(Lawton et al., 1996; Kitwood, 1997). The remaining domains
of Clarke et al. (2020) related to experiencing meaning, having
a positive sense of self and a sense of agency, may better be
assessed through self-report. Still, accessing these domains and
describing them may be difficult for people with more moderate
and severe dementia.

Former reviews have reported on a variety of observational
measures for people living with dementia (Curyto et al., 2008),
including observational instruments specific for well-being and
QoL in dementia (Algar et al., 2016), and measurements of
emotional expressions in dementia (Lee et al., 2019). However,
there is a lack of systematic reviews evaluating measurement
instruments assessing momentary well-being in dementia that
includes an evaluation against quality criteria and risk of bias.
The COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) initiative is a relevant
systematic approach for reviewing health related outcome
instruments (Prinsen et al., 2018). COSMIN is developed through
extensive Delphi-studies with experts and in concordance with
well-established systematic approaches for conducting reviews
such as the Cochrane Handbook, the PRISMA statement, and
the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) principles (Mokkink et al., 2017; Prinsen
et al., 2018; Terwee et al., 2018).

Our objective is to systematically review the literature
and inform researchers and practitioners about the current
state of knowledge and clinical utility of observational
instruments assessing momentary well-being, to support
care and interventions for people living with dementia. Guided
by the COSMIN-framework, this systematic review aims to:
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Identify observational instruments assessing momentary
well-being in people with dementia.

Evaluate study specific methodological quality of the
included publications through risk of bias (RoB) ratings.

. Evaluate and compare measurement properties against
quality criteria at instrument level.

Summarize and grade the trustworthiness of the body of
evidence for each instrument.

Assess feasibility and interpretability of the instruments.

METHODS

The protocol for this review was pre-registered in the
international register of systematic reviews, PROSPERO

(RRID:SCR_019061, ID: 176160). Figure 1 describes the
COSMIN-guideline for conducting systematic reviews on
health-related outcome measures that was utilized in this review.

Inclusion and Exclusion Criteria

Criteria for inclusion were (a) observational measures of
momentary well-being (b) assessed by independent observers (c)
during direct observation or video-recordings, containing (d)
observable operationalizations of well-being such as positive and
negative emotions/affect, or behavioral displays of satisfaction
or engagement. Instruments should assess well-being (e) before,
during and/or after psychosocial interventions over (f) short
time intervals (minutes or hours). At least one psychometric
property should be reported, and g) instruments not exclusively
assessing well-being could be included, but only the well-being
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7. Evaluate the remaining measurement properties

Hypothesis testing for construct

Evaluate the quality of the instrument

Evaluate the
methodological quality of
the included studies by
using the COSMIN Risk of
Bias Checklist

Apply criteria for good
measurement properties by
using quality criteria
Summarize the evidence
and grade the quality of the
evidence by using the
GRADE approach

C. Select an instrument

FIGURE 1 | COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) guideline for systematic reviews of health-related
measurement instruments. Reprint of this figure from Prinsen et al. (2018) is permitted under the Creative Commons Attribution 4.0.
(http://creativecommons.org/licenses/by/4.0/). The acronym PROM (Patient Rated Outcome Instrument) is changed to “instrument” in this reprint. *Criterion validity
was not assessed in this review, as no gold-standard instrument for comparison was identified.
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domain would be assessed. Instruments developed for the general
population could be included if they also were specifically tested
in people with dementia. Only English peer-reviewed journal
articles were included.

Exclusion criteria were observational instruments (a) focusing
merely on ill-being, such as negative emotions, anxiety,
depression or neuropsychiatric symptoms, and instruments
measuring (b) observable physiological indicators of well-being
only (such as biomarkers or startle reflex).

Search Strategy

Searches were performed on April 21st, 2020, and repeated
on April 06th, 2021, in the databases MEDLINE, EMBASE,
PsycINFO (all via OVD), Web of Science™, CINAHL (via
EBSCOhost) and ProQuest® (Psychology and Nursing and Allied
Health). A combination of the words “well-being,” “dementia,”
“observation,” “measurement;,” and “psychometric properties”
were searched for, using both Boolean operators and truncations.
We utilized the published search filter with words describing
measurement properties of outcome instruments from Terwee
et al. (2009). The full search strategy corresponding to the
databases is available in Supplementary Appendix A.

The search was limited to peer-reviewed journal articles,
searching in title, abstract and subject headings. In addition, we
hand-searched reference lists of relevant reviews, investigated
reference lists and forward chained citations of the included
publications. Authors of relevant articles were contacted when
the publication did not provide the full observation tool. Other
publication types, such as conference proceedings, editorials and
books were excluded (Prinsen et al., 2018), as were articles where
the instrument was not accessible and lacked a full description of
the operationalizations of the items in the publication.

Selection of Studies

The first author (KM) carried out the searches in the databases,
imported the results to Endnote® (RRID:SCR_014001) where
the results were checked, and duplicates removed. Next, KGM
screened the titles and imported the records eligible for screening
of abstract to Rayyan QCRI® (RRID:SCR_017584). KM also
conducted hand searches of relevant records and imported these
to Rayyan. The first (KM) and last (IN) author independently
screened the records in Rayyan based on the eligibility criteria.
Next, the results from the independent screening were compared,
and all conflicts and their solutions of abstract screening were
logged to ensure transparency. The next step was to evaluate
the included publication based on full text. KM and IN read
the full text independently and evaluated the publications against
eligibility criteria in team meetings.

Data Extraction

Extraction was conducted by the first author (KM) and
reviewed by a team including three of the authors (KM, EF-
G, and IN). 20% of the data was extracted twice by the
first author (KM) to ensue correct extraction. The extraction
procedure was predefined and based on the COSMIN extraction
tables (Prinsen et al., 2018). The first category addressed
conceptualization (overarching conceptualization of well-being,

population the instrument was developed in, and well-being
domains assessed). The second category addressed central study
characteristics (population, setting, methods, and results) for
publications reporting on any of the measurement properties
“content validity,” “structural validity,” “internal consistency,”
“cross-cultural validity/measurement invariance,” “reliability,”
“measurement error, “construct validity” through hypothesis
testing, and “responsiveness” (Mokkink et al., 2017; Prinsen et al.,
2018; Terwee et al., 2018). The third category addressed feasibility
(procedure, granularity, concreteness, training, requirements)
and interpretability (measurement level and scoring, primary
recording units, distribution, and sensitivity; Bakeman and
Quera, 2012; Mokkink et al., 2017; Prinsen et al., 2018; Terwee
etal., 2018).

Granularity refers to how fine grained and detailed the
instrument is. Concreteness refers to how physically based the
items are, where high concreteness involves bodily movement
and low concreteness allows for interpretation of inner states.
Measurement level defines which research questions may be
asked, from nominal and ordinal to continuous output. Lastly,
the primary recording unit defines how you sample the
observations, from counting specific events in continuous or
pre-specified intervals, to continuous recordings of duration
(Bakeman and Quera, 2012; Chorney et al., 2015).

An overview of the COSMIN-definitions of central
measurement properties of health-related instruments are
provided in Table 1.

Evaluating Methodological Quality

Study specific RoB-ratings from multiple sources per instrument
were ranked with the categories “very good, “adequate)
“doubtful,” “inadequate,” and “not applicable.” RoB-ratings were
conducted by KM and IN in collaboration. Conflicting ratings
were discussed with EF-G or NP. Rating criteria were based on
the COSMIN RoB Checklist (Mokkink et al., 2017; Prinsen et al.,
2018). The COSMIN-framework is created for patient-reported
measurement instruments. To fit the COSMIN evaluations to
the specific requirements for observational measures, some
adaptations to the COSMIN-criteria were necessary. These
mainly regarded the evaluation of content validity of the
instruments. Our adaptations were based on recommendations
from Bakeman and Quera (2011) and Bakeman and Quera
(2012), and can be found in the Supplementary Material
(Supplementary Table 1).

Consensus-based ~ Standards for selection of health
Measurement Instruments (COSMIN)-criteria for the content
validity of self-reported measures are strongly based on feedback
from the target group to assess relevance, comprehensiveness,
and comprehensibility of the content of an instrument.
Criteria for “relevance” requires items to be relevant for the
construct of interest, the target population, and the context
of use. To be “comprehensive,” the items need to cover all
key aspects of the construct (Terwee et al., 2018). We adapted
the evaluations of content validity to observational measures
based on Bakeman and Quera (2012); Chorney et al. (2015);
and Perugia et al. (2018b). To get an “adequate” or “good”
rating of content validity, our team decided at least two of the
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TABLE 1 | COnsensus-based Standards for the selection of health Measurement
INstruments (COSMIN) definitions of central terms.

Term Definition’

Validity The degree to which an instrument measures the

construct(s) it purports to measure

The degree to which the content of an instrument is an
adequate reflection of the construct(s) it purports to
measure

Content validity

Construct validity?® The degree to which the scores of an instrument is
consistent with hypotheses (for instance with regards to
internal relationships to scores of other instruments, or
differences between relevant groups) based on the
assumption that the instrument validly measures the

construct to be measured

Structural validity® The degree to which the scores of an instrument are an
adequate reflection of the dimensionality of the

construct to be measured

Cross-cultural The degree to which the performance of the items on a

validity translated or culturally adapted instrument are an
adequate reflection of the performance of the items of
the original version of the instrument

Measurement Whether respondents from different groups with the

invariance® same latent trait level (allowing for group differences)
respond similarly to a particular item

Reliability The extent to which scores for patients who have not

(extended changed are the same for repeated measurement

definition) under several conditions: e.g., using different sets of

items from the same [instrument] (internal consistency);
over time (test-retest); by different persons on the same
occasion (inter-rater); or by the same persons (i.e.,

raters or responders) on different occasions (intra-rater)

Internal consistency The degree of the interrelatedness among the items

The systematic and random error of a patient’s score
that is not attributed to true changes in the construct to
be measured

Measurement error

Reliability The proportion of the total variance in the measurement
which is due to “true” differences between patients

Responsiveness® The ability of an instrument to detect change over time
in the construct to be measured

Interpretability Interpretability is the degree to which one can assign

qualitative meaning — that is, clinical or commonly
understood connotations — to an instruments
quantitative scores or change in scores

! Reprint of definitions permitted by the COSMIN-initiative. Original definitions are
written in italics, and changes as regular text. (by the COSMIN team, all but, 2
available at https://cosmin.nl/wp-content/uploads/COSMIN-definitions-domains-
measurement-properties.pdf.

2 available at p. 51 https://cosmin.nl/wp-content/uploads/COSMIN-syst-review-
for-PROMs-manual_version-1_feb-2018.pdf.

4As no gold standard for observing well-being in the field of dementia could be
identified (Algar et al., 2016), criterion validity could not be evaluated (Prinsen et al.,
2018). In this case, guidelines recommend to evaluate comparisons with other
instruments as hypotheses testing for construct validity (Mokkink et al., 2017).
These may be reported in the original publication as criterion validity, concurrent
validity, convergent or divergent validity.

bWhile construct validity concerns hypothesis of correlations of single scores of
similar instrument, responsiveness concerns testing hypotheses of correlations of
change-scores of similar instruments to investigate the instruments ability to detect
change (de Vet et al., 2011).

¢ In COSMIN, distinctions are made between reflective and formative instruments
(de Vet et al., 2011). Reflective instruments (or subscales) are unidimensional,
where increase in any item reflects an increase in the construct of interest.
The evaluation of structural validity and internal consistency is only relevant for
reflective scales with more than one item. Structural validity is the investigation
of the expected unidimensionality of the instrument, and internal consistency is
investigating the expected correlations between the items. Formative models have
multidimensional structure and items may cause or form the construct independent
of each other (de Vet et al., 2011).

following approaches were required: theoretical approaches
with literature reviews, qualitative field work and development
of coding scheme or ethogram, and quantitative survey or
qualitative interviews including the target group (people with
dementia or their close care givers and/or experts from all
relevant disciplines). In addition, lack of pilot field testing
followed by evaluation and revision of the “comprehensibility”
of the instrument lead to a rating of “inadequate.”

Content validity is context- and population specific, implying
that in this review the instruments’ content validity is evaluated
for the specific construct (well-being) in the specific context
of evaluating psychosocial interventions for persons living with
dementia (Terwee et al., 2018). Thus, evidence of content validity
in other populations or contexts may not be generalizable and
are not included.

As lack of a priori hypotheses is a common bias in health-
related measurement development, we used a recommended
generic hypothesis from COSMIN for evaluating construct
validity and responsiveness (Prinsen et al., 2018, Table 4, p. 1154).
COSMIN recommends similar constructs to be evaluated against
a threshold of + > 0.5, and related but dissimilar constructs
to be evaluated against a threshold of = > 0.3. Defining
constructs as similar or only related a priori is a complex task.
Relevant sources of measurement error identified in previous
reviews are: (1) comparisons between state or trait dimensions
(Curyto et al., 2008); (2) comparing self-, proxy- and observer-
rated measures (Ferring and Boll, 2010); and (3) comparing
instruments with different timeframes (Shiffman et al., 2008).
Thus, we chose to use the recommended threshold of + > 0.3
as our threshold of comparison.

In addition, we did not expect decreasing well-being-scores
to correlate with increasing dementia severity or cognitive
impairment, as these constructs are found to be independent in
several reviews (e.g., Missotten et al., 2008; Martyr et al., 2018).

Inter-rater reliability and agreement are particularly
important properties of observational measures, and the
new COSMIN-consensus regarding ratings of reliability
and measurement error for clinician rated instruments was
incorporated (Mokkink et al., 2020). The principle for overall
quality scorings is ‘the worst score counts, and one uses the
lowest rating of the measurement property to indicate RoB
(Mokkink et al., 2017; Prinsen et al., 2018; Terwee et al., 2018).
COSMIN guidelines are available at www.cosmin.nl.

Data Synthesis
After the initial study specific evaluation, the total evidence
provided for each instrument was rated against adapted COSMIN
quality criteria using the ratings “good” (+), “unclear” (?),
“inadequate” (-), = “conflicting” (%), “not evaluated” (NE), and
“not applicable” (NA). Table 2 provides an overview of the quality
criteria. As most instruments were investigated in one publication
only, no quantitative data synthesis was obtainable except
for construct validity. For construct validity, the summarized
number of hypotheses supporting the construct was divided by
the sum of hypotheses (Prinsen et al., 2018).

The trustworthiness of the summarized quality criteria rating
was ranked with Grading of Recommendations Assessment,
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TABLE 2 | Adapted COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN)-quality criteria.

Property Rating Criteria

Content validity? + Both total relevance and comprehensiveness is rated as ‘ + ' and development study is not rated as ‘inadequate.” An
appropriate quantitative or qualitative data collection method used to identify relevant and comprehensive items for the
instrument. At least two approaches used: theoretical approach with literature review, adaptations of other coding schemes,
qualitative field work and development of coding scheme or ethogram, quantitative survey or qualitative interviews and focus
groups including target group (experts from all relevant disciplines and/or patients and family care givers). Pilot test
conducted.

If there is a lack of evidence, the evaluation of the reviewers will determine overall rating

— Both total scores of relevance and comprehensiveness is rated ‘-’

+ One of the two scores of relevance and comprehensiveness is rated ‘-” and the other is rated ' +’
Structural validity® + CTT:
CFA: CFl or TLI or comparable measure > 0.95 OR RMSEA < 0.06 OR SRMR < 0.08
IRT/Rasch:
No violation of unidimensionality: CFI or TLI or comparable measure > 0.95 OR RMSEA < 0.06 OR SRMR < 0.08
AND
no violation of local independence: residual correlations among the items after controlling for the dominant factor < 0.20 OR
Q38’s <0.37
AND
no violation of monotonicity: adequate looking graphs OR item scalability > 0.30
AND

adequate model fit IRT:x? > 0.001
Rasch: infit and outfit mean squares > 0.5 and < 1.5 OR Z-standardized values > —2 and < 2

? CTT: not all information for * + ' reported
IRT/Rasch: model fit not reported

— Criteria for * + " not met

Internal consistency® + At least low evidence for sufficient structural validity AND Cronbach'’s alpha(s) > 0.70 for each unidimensional scale or
subscale
? Criteria for “At least low evidence for sufficient structural validity” not met
— At least low evidence for sufficient structural validity AND Cronbach’s alpha(s) < 0.70 for each unidimensional scale or
subscale
Reliability® + For continuous scores: ICC > 0.70

For ordinal or nominal scores: (weighted) Kappa > 0.70

? ICC or (weighted) Kappa not reported

- ICC or (weighted) Kappa < 0.70

Measurement error® + For continuous scores: SDC or LoA or CV*\/2¥0.196 < M(C)IC

For ordinal/nominal/dichotomous scores: Percentage specific (e.g., positive and negative) agreement calculated and above
80%

? MIC not defined

- For continuous scores: SDC or LoA or CV*\/2¥0.196 > M(C)IC
For ordinal/nominal/dichotomous scores: Percentage specific (e.g., positive and negative) agreement calculated and above

80%
Hypotheses-testing for construct + The results are in accordance with > 75% of the hypotheses, and correlations with similar instruments are > 0.3
validity?
? Unclear hypotheses
+ Results are in accordance with less than 75% of the hypotheses
— The result is not in accordance with the hypotheses, or all correlations are below > .
3
Cross-cultural validity/measurement + No important differences found between group factors (such as age, gender, language) in multiple group factor analysis OR
invariance® no important DIF for group factors (McFadden’s R? < 0.02)
? No multiple group factor analysis OR DIF analysis performed
- Important differences between group factors OR DIF was found
Responsiveness® The result is in accordance with > 75% of the hypotheses, OR AUC > 0.70

Unclear hypotheses
Results are in accordance with less than 75% of the hypotheses
- The result is not in accordance with the hypotheses, OR AUC < 0.70

B>+

aCriteria is adapted from Terwee et al. (2018), available in the following COSMIN-manual (pp 58-59) https.//cosmin.nl/wp-content/uploads/COSMIN-methodology-for-
content-validity-user-manual-v1.pdf. Adaptations based on specific recommendations for development of observational instruments from Bakeman and Quera (2012).

b Criteria from Prinsen et al. (2018, p. 1152).

CCriteria from Mokkink et al. (2020) available in the following COSMIN-manual (p. 55) https.//www.cosmin.nl/wp-content/uploads/user-manual- COSMIN-Risk- of- Bias-
tool_v4_JAN_final.pdf. Reprint of tables from these three sources are permitted under the Creative Commons Attribution 4.0 (http://creativecommons.org/licenses/by/4.
0/). Original criteria are written in italics, our adaptations are written as regular text.

Abbreviations: AUC, Area under the curve; CFA, confirmatory factor analysis; CFl, comparative fit index; CTT, classical test theory; CV, Coefficient of Variation; DIF,
differential item functioning; ICC, intraclass correlation coefficient; IRT, Iltem response theory; LoA, Limits of Agreement; MIC, minimal important change; RMSEA, Root
Mean Square Error of Approximation; SDC, Smallest detectable change; SRMR, Standardized Root Mean Residuals; TLI, Tucker-Lewis index.

Ratings: +, good; ?, unclear; —, inadequate; %, confiicting; NE, not evaluated, NA, not applicable. Structural validity or internal consistency is reported as “not applicable”
for instruments evaluated as formative.
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Development and Evaluation (GRADE) principles (GRADE
Handbook, 2013), modified in the COSMIN approach for the
context of health-related outcome measures (Prinsen et al,
2018). Four factors are assessed on instrument level: “risk of
bias,” “inconsistency,” “imprecision,” and “indirectness” of the
evidence, graded as “high,” “moderate,” “low,” or “very low”.
Ratings were conducted in team meetings with KM and IN,

including EF-G if consensus was not met.

RESULTS

Search Results

Search results and reasons for exclusion is presented in Figure 2.
After removing duplicates, KM screened 4309 records by title.
Then, the 255 publications eligible for evaluation of abstracts was
blind screened for inclusion by KM and IN (82% agreement).
Additionally, 25 publications were added through hand search of
relevant records. After full-text review of 87 records by KM and
IN, 36 articles describing a total of 22 instruments were included,
of which three originated from the hand-search.

Conceptualizations of the Included

Instruments

Key characteristics of the instrument, target population and
domains are presented in Table 3. The included instruments
are sorted in the three (not mutually exclusive) categories (a)
observations of emotions, (b) observations of positive behavioral
expressions, and (c) observations of engagement. Instruments are
presented in chronological order within each category.

Observations of Emotions

Five instruments were identified assessing emotion through
operationalizations of facial, bodily, and behavioral expressions;
The Facial Action Coding System (FACS, Ekman and Friesen,
1978; Ekman et al, 2002), The Maximally Discriminative
Facial Movement Coding System (MAX, Izard, 1979, 1995),
The Observed Emotion Rating Scale' (OERS, Lawton et al,
1996, 1999), Observable Displays of Affect Scale (ODAS,
Vogelpohl and Beck, 1997), and The Apparent Emotion Rating
Instrument (AER; Snyder et al, 1998). Two instruments
employed generic approaches for emotion detection (FACS
and MAX), two were dementia specific (OERS and ODAS),
and one was developed to observe emotions in geriatric
populations (AER).

Observations of Positive Expressions

Ten dementia-specific instruments that operationalized well-
being as positive and negative expressions or responses to stimuli
were identified; Dementia Care Mapping (DCM, Kitwood and
Bredin, 1992), The Positive Response Schedule (PRS, Perrin,
1997), Activity in Context and Time (ACT; Wood, 2005), Greater
Cincinnati Chapter Well-Being Observational Tool (GCC-WOT,

'Variations of the name of the OERS are Philadelphia Geriatric Center Affect
Scales, Apparent Affect Rating Scale, Lawton’s Modified Behavior Stream, Affect
Rating Scale, and Observed Affect Scale (Lee et al., 2019).

Rentz, 2002), a revision of the former, named Scripps Modified
Greater Cincinnati Chapter Well-Being Observational Tool (SM-
GWW-WOT, Sauer et al., 2016), AwareCare (Clare et al., 2012),
The Behavior, Engagement and Affect Measure (BEAM, Casey
et al.,, 2014), Maastricht Electronic Daily Life Observation tool
(MEDLO-tool, de Boer et al., 2016), COMMUNI-CARE (Lopez
etal., 2016) and QUALIDEM-ILA (Junge et al., 2020).

Observations of Engagement

Seven instruments measuring engagement in dementia met the
inclusion criteria; Menorah Park Engagement Scale* (MPES,
Judge et al., 2000), Observational Measurement of Engagement
(OME, Cohen-Mansfield et al., 2009), Music in Dementia
Assessment Scales (MiDAS, McDermott et al., 2015), Video
coding - Incorporating Observed Emotion (VC-IOE, Jones
et al, 2015), Engagement of a Person with Dementia Scale
(EPWDS, Jones et al., 2018), Ethographic and Laban-Inspired
Coding System of Engagement (ELICSE, Perugia et al., 2018b),
and Music Therapy Engagement Scale for Dementia (MTED,
Tan et al., 2019).

Evaluating Measurement Properties

Extracted data on measurement properties and study
characteristics are reported in Supplementary Table 2 together
with the study specific RoB-ratings. As most publications use
data from repeated observations of the same subjects, both
number of participants and number of observations are reported
when available. Measurement properties are presented under
three headings: (a) content validity, (b) construct validity,
including structural validity, measurement invariance and
hypothesis testing (for construct validity), and (c) reliability,
including internal consistency, inter-rater, intra-rater or test-
retest reliability, and measurement error. None of the included
publications reported cross-cultural validity and responsiveness,
using the methodological definition and criteria of COSMIN (see
Tables 1, 2).

The ratings against quality criteria for the available evidence
of the measurement properties on instrument level are presented
in Table 4. Ten of 22 instruments had only one publication
describing the development and measurement properties. More
than half of the instruments were developed or tested in small
samples [11 of 36 studies have n < 20, mean n = 89.4 (SD = 102)].
The trustworthiness of the summarized result per property
evaluated by the GRADE approach (GRADE Handbook, 2013;
Prinsen et al., 2018) are presented in Table 4.

Content Validity

Seventeen of 22 instruments were rated as “good” when evaluated
against quality criteria (MAX, OERS, PRS, DCM, ACT, GCWBT,
SM-GCWBT, AwareCare, BEAM, MEDLO-tool, QUALIDEM-
ILA, OME, MiDAS, VC-IOE, EPWDS, ELICSE/EMODEB, and
MTED). Three instruments were rated as “conflicting” (ODAS,
AER, and MPES), and two were rated as “inadequate” (FACS
and COMMUNI-CARE). The study specific methodological

2MPES is also referred to as Myers Research Institute Engagement Scale (Lee et al.,
2007).

Frontiers in Psychology | www.frontiersin.org

November 2021 | Volume 12 | Article 742510


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Madso et al.

Assessing Well-Being in Dementia

Reasons for exclusion*:

e \Wrong publication
type (review,
reference paper,
intervention study)

e Wrong study design
(not behavioural
observation)

e Not peer-reviewed

e Not reporting
psychometric
properties

e  Wrong outcome (not
well-being)

e Wrong observational
interval

e Wrong population

e Wrong language

*some publications were
excluded based on
multiple reasons

[ Identification of studies via databases and registers ]
_E Records identified from .
® PsychINFO, Medline, Embase - Duplicate records
£ Web of Science, CINAHL and removed
€ ProQuest (n=5165)
5 (n=9474)
) l
Records screened by title — Records excluded —
(n = 4309) (n=4054)
Records excluded
—> (n=193) —>
o
E Records screened by abstract
o (n = 255, 43 instruments)
5 Records added based
(7] « on hand search
l (n=25)
Records excluded:
Records assessed for eligibility —> (n=51,25 —>
(n = 87, 47 instruments) instruments)
—

i

Instruments included in review
(n=22)
Records of included instruments
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FIGURE 2 | PRISMA Flow chart of search results.

approach for establishing content validity is presented in
Supplementary Table 2.

As presented in Table 4,11 of the 17 instruments meeting
quality criteria, were supported with high quality ratings of
evidence of content validity according to GRADE (MAX, OERS,
DCM 8, ACT, GCWBT, AwareCare, BEAM, MEDLO-tool,
QUALIDEM-ILA, MiDAS, and ELICSE/EMODEB). Inviting
people with dementia and/or family caregivers to include their
view on the content of the instruments is an advantage,
but was only conducted for AwareCare, QUALIDEM-ILA,
MiDAS, and EPWDS.

Structural Validity and Internal Consistency

Statistical methods to investigate structural validity are only
developed for unidimensional and reflective instruments or
subscales and require independent observations and large
samples (de Vet et al, 2011). We identified nine scales as
reflective (OERS, AER, GCWBT, SM-GCWBT, COMMUNI-
CARE, QUALIDEM ILA, EPWDS, and MTED). Six of the
nine scales used factor analysis to investigate structural validity.

Except for OERS (Lawton et al, 1996) and QUALIDEM-ILA
(Junge et al., 2020), all scales are at risk of bias due to small
samples (<100, GCWBT; Gross et al., 2015; SM-GWWBT; Lokon
et al,, 2019; MiDAS; McDermott et al., 2014; MTED; Tan et al,,
2019). Use of repeated (dependent) observations of the same
individuals violates statistical assumptions of these methods
as well (MiDAS; McDermott et al., 2014). As Table 4 shows,
no instruments have higher than “unclear”-rating of structural
validity. This is mainly due to a lack of reporting model fit
(OERS, QUALIDEM-ILA, MiDAS, and MTED). Investigations
of structural validity for GCWBT (Gross et al., 2015) and SM-
GCWBT (Lokon et al., 2019) did not confirm the theoretical
factor structure.

Internal consistency was sometimes reported when no
evidence of unidimensionality was provided (EPWDS; Jones
et al, 2018; COMMUNI-CARE; Lopez et al, 2016; AER;
Snyder et al, 1998). These results are rated as “unclear,
as internal consistency is a reliability parameter relevant
for reflective instruments known to be unidimensional only
(Prinsen et al., 2018).
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TABLE 3 | Characteristics of the included instruments.

Key references Target population Items/domains

EMOTIONS

(Emotion) Facial Action Coding System (EMFACS/FACS) — describing positive and negative emotions based on
facial behavior through action units (FACS) or systematic combination of action units expressing emotions (EMFACS)

Ekman and Friesen (1978), Generic instrument. Tested in people FACS — 27 descriptive action units
Asplund et al. (1991), with moderate to severe dementia. EMFACS - combination of action units as emotions.
Asplund et al. (1995) ltems tested in dementia research:

Joy, surprise, sadness, anger, fear, disgust, and contempt

The Maximally Discriminative Facial Movement Coding System (MAX) — observing facial expressions of primary emotions

Izard (1979), Izard (1995), Generic instrument. Tested in persons 13 descriptive units of facial behavior in mouth-lip region, 8 units in eyes-nose-cheek
Magai et al. (1996) with moderate to severe dementia. region, 6 units in brow region

Formulas determine if one of eight emotions are detected:

Joy, sadness, fear, anger, surprise, disgust, contempt, and interest

Observed Emotion Rating Scale (OERS) - Assessing emotions experienced by persons with Alzheimer’s dementia

Lawton et al. (1999) Moderate to severe Alzheimer’s Positive affect: Pleasure and interest
dementia Negative affect: Anger, anxiety/fear, and depression/sadness

The Apparent Emotion Rating Scale (AER) - Assessing positive and negative affect in geriatric populations.

Snyder et al. (1998) Geriatric populations with and without Positive affect: Pleasure, interest, and tranquility
cognitive impairment in Negative affect: Sadness, anxiety, and anger
nursing homes, adult day care and 15 verbal or non-verbal indicators for each domain.

research settings

Observable Displays of Affect (ODAS) - Behavioral displays of positive and negative affect following interventions

Vogelpohl and Beck (1997), People with dementia in nursing homes 41 behaviors of positive and negative affect categorized in six subscales
Beck et al. (2002) 1. Facial positive displays

2. Facial negative displays

3. Vocal positive displays

4. Vocal negative displays

5. Body positive movement/posture

6. Body negative movement/posture

POSITIVE EXPRESSIONS

Dementia Care Mapping version 8 (DCM-8) - Assessing psychological well-being and the quality of care in people with dementia in care settings

Bradford Dementia Group People with dementia in care settings Combinations of
(2005), Brooker and Surr Mood and Engagement (MEs) scores in correspondence to co-occurring
(2006) Behavior Category Codes (BCCs)

Additional: Personal Enhancers, Personal Detractions, and contextual field notes

Positive Response Schedule (PRS) — Assessing well-being in people with dementia through understanding occupational needs

Perrin (1997) People severely impaired by dementia 10 behavioral categories: Deliberate body movement, deliberate head movement,
vocalization, looks at environment, looks at carer, initiates interaction, engagement,
happy, sad, and fear

Activity in Context and Time (ACT) - Assessing environmental correlates of daily patterns of time use and well-being

Wood (2005) People with dementia in long term care Environmental context domains (activity, social and physical) coded in relation to time
settings use domains (positive behavior; gaze, mobility, conversation, and activity, negative
behavior; agitation) and
apparent affect (positive, negative, or null affect). Corresponding modifiers are created
for each domain.

Greater Cincinnati Chapter Well-Being Observational Tool (GCWBT) — Assessing psychological well-being in people with dementia

Kinney and Rentz (2005) People with dementia in adult day Seven domains with 19 indicators of well-being: interest, sustained attention, pleasure,
programs, assisted living and long-term negative affect, sadness, self-esteem, and normalcy
care. Assessing creative art
interventions
(Continued)
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TABLE 3 | (Continued)

Key references Target population Items/domains

Scripps Modified Greater Cincinnati Chapter Well-being Observation Tool (SM-GCWBT) - Psychological well-being and ill-being in people with dementia

Sauer et al. (2016), Lokon Persons with moderate to advanced Two domains with 25 indicators

et al. (2019) dementia in creative art interventions. Well-being: social interest, engagement, pleasure
ll-being: disengagement, negative affect, sadness, and confusion
Domains scored on both frequency and intensity

AwareCare — Assessing behavioral signs of awareness and response to stimuli in people with severe dementia

Clare et al. (2012) People with severe dementia in care 10 different stimuli (not reviewed here) and 14 response categories:
settings Eyes: eyes flicker, makes eye contact, explores with eyes
Face: smiles, frowns, nods/shakes, moves head
Limbs: reaches, grasps/holds
Body: moves toward, moves away
Vocalizations: single words, mumbles, shouts/moans

Behavior, Engagement and Affect Measure (BEAM) - Behavioral agitation, engagement and affect in people with dementia

Casey et al. (2014) People with mild to severe dementia Nine domains - Mobility status, activity context, agitation, positive behavior, engagement,
living in long term care affect, interaction: initiator, interaction: recipient, global contentment

Maastricht Electronic Daily Life Observational tool (MEDLO-tool) - Daily life aspects in long-term care, including emotional wellbeing

de Boer et al. (2016) Nursing home residents with moderate Four domains: activity, physical environment, social interaction, and emotional well-being.
to severe dementia

COMMUNI-CARE - Assessing psycho-emotional well-being in persons with dementia

Lopez et al. (2016) People with moderate to severe Five items — anxiety, communication, pleasure, adaptation to the surroundings, and affection
dementia during multi-sensory
Snoezelen interventions

QUALIDEM for intensive longitudinal assessment (QUALIDEM-ILA) - Assessing momentary well-being of life in people with dementia

Junge et al. (2020) People with mild to severe dementia Short version of QUALIDEM (Ettema et al., 2007) with 8 items in the following domains:
living in nursing homes. restlessness, mood, anxiousness, body language, communication, happiness, sadness,
and sociability

ENGAGEMENT

Menorah Park Engagement Scale (MPES) - Engagement in activities

Judge et al. (2000) People with dementia in day care Four categories of engagement: constructive engagement, passive engagement,
settings non-engagement, and self-engagement

Observational measurement of Engagement (OME) - Engagement toward stimulus in persons with dementia

Cohen-Mansfield et al. People with dementia in long term care Observations of response to stimuli: rate of refusal, duration of interest, attention, attitude,
(2009) and activity

Music in Dementia Assessment Scales (MiDAS) - Musical engagement in music therapy for people with dementia

McDermott et al. (2014), People with moderate to severe Five visual analog subscales: interest, response, initiation, involvement, enjoyment

McDermott et al. (2015) dementia receiving music therapy Supplementary checklist of notable reactions during assessment (agitation/aggression,
withdrawn/low in mood, restless/anxious, relaxed mood, attentive/interested,
cheerful/smiling)

Video Coding - Incorporating Observed Emotion (VC-IOE) - Engagement toward stimulus (social robots)

Jones et al. (2015) People with dementia in care-settings Six engagement-types with mutually exclusive operationalizations: emotion, verbal
engagement, visual engagement, behavioral engagement, collective engagement, and
agitation

Engagement of a Person with Dementia Scale (EPWDS) - Engagement toward an activity

Jones et al. (2018) People with dementia in acute, Positive engagement or disengagement/negative engagement in the following five
community and long-term care dimensions: affect, visual, verbal, behavioral and social

(Continued)
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TABLE 3 | (Continued)

Key references Target population

Items/domains

Ethographic and Laban Inspired Coding System of Engagement (ELICSE) and Evidence-Based Model of Engagement-Related Behavior (EMODEB)

— Engagement naturally expressed through behaviors in activities of game-based and robot-based play

Perugia et al. (2018b) Mild to moderately severe dementia,

nursing homes

13 different behaviors in three body parts. Head behavior, torso behavior and arms/hands
behavior, and their following affective gestural support

Music therapy engagement scale (MTED) - Engagement in music therapy

Tan et al. (2019) Persons with dementia in acute hospital

settings

Five domains of engagement: musical engagement, relatedness through music, verbal
communication, emotional responsiveness, and overall responsiveness

Cross-Cultural Validity

No instruments reported cross-cultural validity. Nevertheless,
instruments were developed in several different countries (see
Supplementary Table 2), and eight reported the ethnicity of
the included participants (BEAM; Casey et al., 2014; AwareCare;
Clare et al., 2012; OME; Cohen-Mansfield et al., 2009; GCWBT;
Kinney and Rentz, 2005; MAX; Magai et al, 2002; MiDAS;
McDermott et al., 2014; MTED; Tan et al., 2019; ACT; Wood
et al., 2005).

Measurement Invariance

Little evidence of measurement invariance was reported, when
using COSMIN criteria. Only multiple group factor analysis
and regression analysis are applicable approaches (Prinsen et al.,
2018). An exception was FACS, where apathy explained lower
frequency of facial emotions in people with mild to moderate
dementia (Seidl et al., 2012).

Measurement invariance has important implications for
interpretations of the scores of an instrument. Typical relevant
covariates investigated were dementia severity, assessed with
Pearson’s or Spearman’s correlations. Due to the methodological
approach employed, these are reported under “construct validity”
(Cfr. Supplementary Table 2). Lower well-being was correlated
with dementia severity in MAX (Magai et al., 1997), AER (Snyder
et al., 1998) and AwareCare (Clare et al., 2012). Evidence from
earlier DCM-versions have shown well-being scores to vary due
to level of cognitive impairment or dependency in the observed
persons (Brooker and Surr, 2006; Chaudhury et al., 2013).
QUALIDEM-ILA (Junge et al., 2020) and MTED (Tan et al., 2019)
did not vary with dementia severity. Apathy correlated negatively
with engagement in EPWDS (Jones et al., 2018).

Hypothesis Testing for Construct Validity
Sixteen of 22 instruments investigated construct validity through
hypothesis testing. Nine instruments were thus rated as “good”
(> 75% of hypotheses supported; OERS, DCM 8, MEDLO-tool,
COMMUNI-CARE, OME, MiDAS, EPWDS, ELICSE/EMODESB,
and MTED). Five instruments were rated as “conflicting” (MAX,
AER, AwareCare, BEAM, and QUALIDEM-ILA), and one as
“inadequate” (FACS). Only OERS provided evidence rated as high
quality according to GRADE.

A frequently detected risk of bias was lack of specific
hypotheses about the strengths of correlations with similar or
divergent measures, postulated a priori (Prinsen et al., 2018).

According to our quality criteria, significant correlations < 0.3
were discarded. Weak statistically significant correlations with
instruments measuring similar constructs are not adequate
evidence of construct validity (Mokkink et al., 2017), but were
reported as evidence supporting construct validity in AER,
BEAM, and QUALIDEM-ILA.

In three of the instruments with “conflicting” evidence
(AwareCare, BEAM and QUALIDEM-ILA), proxy-reported
long-term QoL ratings by staff and/or family members and
momentary observations by independent observers did not
correlate and consequently did not support construct validity
(Clare et al., 2012; Casey et al., 2014; Junge et al., 2020). Overall,
further investigation of construct validity with specific and
a priori hypotheses is required for all instruments, except OERS.

Inter-Rater Reliability and Measurement Agreement
As Table 4 demonstrates, some evidence of agreement between
coders were reported in all but DCM 8 and QUALIDEM-
ILA. Eight of 22 instruments (MAX, OERS, PRS, SM-GCWBT,
COMMUNI-CARE, OME, EPWDS, and MTED) met quality
criteria of inter-rater reliability (IRR, > 0.70). Of these, only two
(OERS and OME) were evaluated with high quality evidence
according to GRADE. Some report IRR using invalid methods
according to Prinsen et al. (2018) such as Spearman’s Rho
(BEAM; Casey et al., 2014) or Pearson’s correlations (GCWOT;
Gross et al., 2015). For instruments concerned about item levels,
the items specific Kappa values are the relevant parameters
(Prinsen et al, 2018), but some report Kappa values on
instrument level rather than an item-specific Kappa (GCWBT;
Kinney and Rentz, 2005; COMMUNI-CARE; Lopez et al., 2016;
SM-GCWBT,; Sauer et al., 2016; PRS; Schall et al., 2015).

If the total sum of the scale is to be used, IRR should be
assessed with intra class correlations (ICC), as the agreement of
the total sum is the relevant reliability parameter (Prinsen et al.,
2018). For most health measurement instruments, the preferred
ICC formula is absolute agreement for random models with
single measurements. This reflects whether different observers
consistently reach the same conclusions (see de Vet et al., 2011;
chapter 5). However, the formulae were often not reported and
suboptimal calculations were often used.

For ordinal, nominal and dichotomous level scores,
measurement error is defined as measurement agreement
between raters. This was reported for 10 instruments, where
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TABLE 4 | Rating against quality criteria and GRADE.

Instrument Content validity Structural Internal Cross- Measurement  Construct Reliability Measurement Responsive-

validity consistency cultural invariance validity error ness
Rel Comp  Total validity IRR Intra-r  TRR

Emotions  FACS NA NA NE _ _ NE Ne [ NE
MAX NE NE NE NE NE
ODAS NE NE NE + + N[+ N
Positive DCM 82 NA NA NE NE + NE N | NE NE
expressions  PRS NA NA NE NE NE NE Ne [ NE
ACT NA NA NE NE NE NE NE NE NE
GCWBT . NE NE NE NE NE NE NE NE
SM-GCWBT - ? NE NE NE NE N NE
AWARECARE NA NA NE NE N NE NE
BEAM NA NA NE NE NE NE NE NE
MEDLO-tool* NE NE NE N NE
COMMUNI-CARE NE NE NE NE NE NE
QUALIDEM-ILA - - NE NE N NE NE
Engagement MPES NE NE NE NE NE
OME NE NE NE NE - NE
MIDAS _ _ NE NE NS NE NE
VC-IOE NE NE NE N NE
EPWDS _ _ NE NE Ne [ NE NE
ELICSE/EMODEB NE NE NE NE NE NE
MTED _ + NE NE NE NE NE NE

Ratings: +, good; ?, unclear; —, inadequate; +, conflicting; NE, not evaluated; NA, not applicable.

Abbreviations: Rel, relevance; Comp, comprehensiveness; IRR, Intra-rater reliability; Intra-r, Intra-rater reliability; TRR, Test-retest reliability.

T OERS: for adequately trained independent observers, IRR is good.

2DCM 8- only data regarding the well-being subscale is evaluated, and the 8th version. However, evidence of former DCM versions covers problems with inter-rater reliability (Sloane et al., 2007) and measurement
invariance with dependency (Brooker, 2005).

3IRR with extensive training met criteria (Kinney and Rentz, 2005) while shorter training did not (Gross et al., 2015).

4MEDLO-tool - only the well-being/agitation subscales are evaluated. °MIDAS is rated based on different timeframes in the staff (“today”) versus the music-therapist ratings (“5 min”), and it is the “momentary” ratings
we focus on in this review.
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seven met the quality criteria (> 80%, AER, ODAS, PRS, SM-
GCWBT, MPES, OME, and VC-IOE). Of these, only one was
evaluated with high quality evidence (OME).

Low inter-rater agreement (IRR and measurement agreement)
may reflect both lack of training and problems with content
validity/poor operationalizations of the items. The amount of
training will affect the level of inter-rater agreement, for instance
as shown in OERS (Lawton et al., 1999) and when comparing
inter-rater reliability for GCWBT with extensive training (Kinney
and Rentz, 2005) and 30 min training (Gross et al., 2015). For
MiDAS, the varying timeframes of the staff- and music-therapist
ratings (“today” versus 5 min) may account for the low inter-
rater reliability of the staff-ratings (McDermott et al., 2014). This
may well reflect lower relevance of the items in the prolonged
timeframe, and potentially issues concerning content validity.

Test-Retest Reliability and Measurement Error
Test-retest reliability was rarely investigated, and of the five scales
reporting on this property, EPWDS was the only scale meeting
the quality criteria. To validly evaluate test-retest reliability, the
subjects need to be stable in the interim-period to ensure that
any difference is caused by random measurement error (de Vet
et al.,, 2011). In general, several studies showed fluctuating well-
being scores (AwareCare; Clare et al., 2012; QUALIDEM-ILA;
Junge et al., 2020; MiDAS; McDermott et al., 2014). Competing
explanations of low test-retest reliability may include too long
an interval between comparison measurements or may simply
reflect qualities of the construct.

The low test-retest reliability detected for DCM 8 is
prone to bias, as the assessments were three months apart
(Villar et al., 2015).

For continuous level scores, measurement error is related
to the test-retest reliability, and we need to know the smallest
detectable change (SDC) or limits of agreement (LoA), as well as
the minimal important change (MIC) defined by the target group,
to apply the quality criteria (Prinsen et al., 2018). None of the
instruments reported these outcomes.

Responsiveness
No instruments reported evidence of responsiveness.

Feasibility and Interpretability

Extracted data regarding feasibility and interpretability are
reported in Supplementary Table 3. Additional publications
from the search process describing use of the instrument in
clinical settings or research were extracted here.

Feasibility

Four instruments require video-recordings (FACS, ODAS,
VC-IOE, and ELICSE) and the latter may be used for
direct observation. Several instruments allow for observing
people simultaneously or sequentially (DCM, ACT, GCWBT,
SM-GCWBT, BEAM, MEDLO-tool, MiDAS, and MTED).
Some instruments were developed mainly as research tools
(FACS, MAX, ODAS, PRS, ACT, VC-IOE, and ELICSE). Two
instruments appear best suited for evaluation in care settings
only (DCM 8 and MTED). Several instruments appear feasible
for evaluating psychosocial interventions (FACS, MAX, ODAS,

OERS, AER, PRS, ACT, MPES, BEAM, and QUALIDEM-
ILA), and some are suited for care settings as well (OERS,
AER, ACT, BEAM, QUALIDEM-ILA, DCM 8, AwareCare and
MEDLO-tool). Some instruments are developed for specific
interventional approaches, including art-interventions and other
creative interventions (GCWBT and SM-GCWBT), multi-
sensory interventions (COMMUNI-CARE), interaction with
social robots (ELICSE, VC-IOE, and EPWDS), and music
interventions (MiDAS and MTED). Most instruments are
feasible for persons with mild, moderate, and severe dementia,
but two instruments were specifically developed for very severe
dementia (PRS and AwareCare). Personalized stimuli can be
incorporated in two instruments (AwareCare and OME), and six
instruments are easily adapted to other environmental contexts
(OERS, GCWBT, SM-GCWBT, BEAM, MEDLO-tool, and ACT).

Interpretability

Skewed distributions of the negative expressions were commonly
reported (FACS/EMFACS; Asplund et al., 1995; ODAS; Beck
et al,, 2002; Beerens et al., 2016; BEAM; Casey et al., 2014;
MEDLO-tool; de Boer et al., 2016; MPES; Judge et al., 2000;
GCWOT; Kinney and Rentz, 2005; OERS; Lawton et al., 1999;
SM-GCWOT; Lokon et al., 2019; MAX; Magai et al., 1996, 2002;
PRS; Perrin, 1997; Phillips et al., 2010; ACT; Wood, 2005). For
AwareCare, infrequent items were removed during fieldwork to
avoid skewness (Clare et al., 2012).

Sensitivity to detect statistically significant changes were
demonstrated for FACS/EMFACS (in people with mild to
moderate dementia; Seidl et al., 2012; but not for people with
severe dementia; Asplund et al., 1995), MAX (Magai et al., 1996),
OERS (when aggregating positive and negative affect; Hammar
et al., 2011; except anger; Lawton et al., 1999), AER (Snyder
et al., 2001), ODAS (for two of three subscales, Beck et al., 2002,
or when aggregating scores to positive and negative affect; Lee
et al,, 2013, 2014, 2017), DCM 8 (Brooker, 2005), PRS (Hadley
et al., 1999; Schall et al., 2015), ACT (Wood et al., 2005; Lassell
et al,, 2021), GCWBT (positive items only, Kinney and Rentz,
2005) and SC-GWBT (Sauer et al., 2016; Lokon et al., 2019),
AwareCare (Clare et al., 2012, 2014), BEAM (for “happiness”
and “agitation”, Low et al., 2014), MEDLO-tool (“mood”; Beerens
et al., 2016, 2018), MPES (Lee et al., 2007), OME (Cohen-
Mansfield et al., 2011, 2012), MiDAS (Garrido et al., 2020) and
EPWDS (Feng et al., 2020).

To ease interpretation, available sources for means and
standard deviations of scores are reported in Supplementary
Table 3. However, guidelines for interpretation of clinically
significant scores or change scores are not identified in
most instruments. DCM 8 offers calculating an individual
or group level well-being profile. PRS gives a ratio, where
higher ratios imply the setting triggers more well-being.
AwareCare offers calculation of a “Responsiveness Index”
for stimuli or for the individual, enabling the assessment
of both individual processes and comparisons on group-
level (Clare et al., 2012). COMMUNI-CARE provides a cut-
off score of positive, indifferent, and negative effects of an
intervention (Lopez et al, 2016). For ACT and EPWDS,
creating an individual baseline is recommended to interpret
change-scores.
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DISCUSSION

In this review we investigated observational instruments
assessing momentary well-being in the context of research,
interventions and care for people living with dementia. We
identified 22 instruments, and evaluated RoB on study level,
and measurement properties, feasibility, and interpretability on
instrument level. The content validity of many of the instruments
reviewed was sound and supported by high quality evidence for
11 instruments. Meanwhile, the presence of high-quality evidence
of other central psychometric aspects was sparse. This may in
part be explained historically by the more recent development
of stringent quality criteria. Hence, several instruments have the
potential to meet these quality criteria if further investigated.
To guide and advise further use of these instruments in
care and research, we provide a general discussion of the
most common methodological problems. Finally, we present
instrument-specific recommendations.

Issues Regarding Measurement
Properties, Feasibility, and

Interpretability

Problems with skewed distributions or low frequencies of
negative emotions, behaviors or expressions are reported for
the majority of the instruments (Cfr. Supplementary Table 3).
This complicates parametric approaches assuming a normal
distribution of items. We suggest that assessing psychosocial
interventions for people living with dementia should mainly
focus on increases in well-being. Negative symptoms in
dementia have a diversity of causes, some of which will
necessarily be less modifiable by psychosocial interventions
(Kales et al, 2015; Kolanowski et al, 2017; Livingston
et al, 2017). However, momentary well-being is particularly
achievable through modifying environmental factors (Lawton,
1994; Kolanowski et al., 2020). Moving the focus from ill-
being (such as agitation or apathy) to well-being, has three
advantages. First, it will decrease the labor intensiveness of the
observational assessment because less items are assessed. Second,
it will bring about data better fitted for statistical approaches
because the distribution of ill-being items in the clinical studies
using these instruments often were skewed and not normally
distributed (see Asplund et al.,, 1995; Magai et al., 1996, 2002;
Perrin, 1997; Lawton et al, 1999; Judge et al., 2000; Beck
et al, 2002; Kinney and Rentz, 2005; Wood, 2005; Phillips
et al, 2010; Casey et al, 2014; Beerens et al,, 2016; de Boer
et al, 2016; Lokon et al, 2019). Lastly, it will increase the
likelihood of correct conclusions about the positive effects of the
psychosocial interventions because this is operationally defined
as an increase in positive expressions and not as a decrease in
negative expressions. Ill-being should still be monitored during
psychosocial interventions, but the absence of ill-being is not
synonymous with well-being (Martyr et al., 2018).

While 15 of 22 instruments could detect statistically significant
changes, definitions to guide interpretation of these change-
scores were not provided. An option for future studies is to
calculate MIC and the SDC or LoA (de Vet et al,, 2011) for

continuous level instruments. MIC is important because it is
defined as the smallest clinical meaningful change as evaluated by
patients or clinicians (de Vet and Terwee, 2010). SDC indicates
whether change scores are reflecting a “true” change in the
construct, as opposed to expected random error or natural
fluctuation. Test-retest values may be used to calculate SDC
for continuous scores (Prinsen et al,, 2018; Mokkink et al.,
2020). Several instruments were operationalized at a nominal or
ordinal level, while using total score as continuous in statistical
analyses. However, using the total score implies that the score
reflects, predicts, or describes well-being validly. Although several
instruments claim the total score to reflect level of well-being
or engagement, adequate evidence of this relationship is rarely
provided. Specifically, the formative instruments are hampered
by unclear clinical interpretation.

Test-retest reliability reflects the instrument’s measurement
error in repeated measurement of stable constructs (de Vet
et al., 2011). This required “stability” may be unattainable for
fluctuating phenomena such as pain. In this review, several
instruments provide evidence suggesting momentary well-being
in dementia is a fluctuating phenomenon (Clare et al, 2012;
McDermott et al., 2014; Junge et al,, 2020). Fluctuations in
the construct of interest between measurements creates an
ambiguous reliability estimate (Jensen, 2003) and discarding
instruments with a cut-off score < 0.70 (Prinsen et al., 2018) is
not necessarily useful in this context. It is reasonable to assume
test-retest scores reflect a natural fluctuation or variability
in well-being in people with dementia, as the presence of
neuropsychiatric symptoms such as apathy are episodic and
fluctuating as well (Kales et al., 2015). Examining the natural
variation of the construct by investigating test-retest reliability
is nevertheless important, as the range of variation in fluctuating
constructs influence the accuracy when interpreting scores of an
instrument. Thus, a clinically significant score needs to be larger
than the measurement error inflicted by this natural variation (de
Vet et al,, 2011). If test-retest reliability is not investigated, we
cannot know if the measure can detect change in the observed
persons beyond measurement error (Mokkink et al., 2020). This
is a significant problem, that may lead to erroneous conclusions
in both research and care. In addition, adjusting the interval of
the repeated measurements to increase the likelihood of stability
is essential, as longer time intervals may reflect the degenerative
path of dementia and not instrument reliability.

Developing fine grained instruments used for ecological
momentary sampling requires repeated assessment of the same
subjects (Shiffman et al, 2008). Investigating behavior as it
unfolds over time is labor intensive, and naturally includes
smaller samples, often with numerous repeated observations.
Standard approaches to develop self-rated instruments require
large samples to investigate structural validity with factor
analysis (N > 100), or scalability through for example Mokken
analysis (N > 2000; Prinsen et al., 2018). Investigating large
samples in labor intensive instruments is in many cases
unrealistic. Additionally, using serially dependent repeated
observations in the same subjects to increase the sample
size violates basic assumptions required for these methods
(Manolov and Moeyaert, 2017).
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Most instruments in this review require further investigations
of construct validity to ensure that the output is consistent
with the underlying theoretical constructs. Comparisons with
global rating scales are recommended when investigating the
construct-validity of new instruments (de Vet et al, 2011).
While developing COMMUNI-CARE, a validated clinician-rated
global scale was used for this purpose (Lopez et al, 2016),
but the same non-blinded investigator was rating both scales,
contributing to a considerable risk of bias. In OME (Cohen-
Mansfield et al., 2009), a similar approach is used, only with
blinded ratings of a non-validated global engagement-scale. Thus,
investigating construct validity through correlations with similar
instruments is a challenge in the face of a lack of a “gold
standard measure,” as one must rely on existing instruments with
their respective limitations (de Vet et al., 2011). Sometimes the
hypothesized correlations included comparisons of well-being
levels from long-term versus momentary instruments (Clare
et al, 2012). Well-being states and traits do not necessary
correlate (Curyto et al., 2008; Cohen-Mansfield, 2011). Therefore,
investigating correlations with other momentary assessment
approaches is recommended.

When assessing momentary well-being in dementia, two
domains seem important to control for to interpret changes in
well-being scores more accurately. Several of the instruments
included in this review have a well-being score that is associated
with (1) dementia severity or (2) level of function. However,
research suggests that these constructs are not expected to
be systematically related (Missotten et al., 2008; Barca et al.,
2011; Cohen-Mansfield, 2011; Martyr et al, 2018). This has
implications for how we interpret changes in well-being scores
over time. If well-being scores of a particular instrument are
lowered as a consequence of the dementia progressing, is this
reflecting lack of treatment effect, poorer dementia care, or
neurodegenerative development? Future studies assessing the
measurement properties of these instruments should assess if
a relationship between well-being and dementia severity or
level of function is present. Such covariance may indicate
that the instrument is tapping both cognitive functioning as
well as well-being (for example if the score is relying on
verbal expression). Understanding these relationships is required
to accurately interpret changes in well-being scores during
psychosocial interventions.

Personal well-being refers to a subjective evaluation, and
observational measures use behavioral expressions to infer
about an inner state. Hence, the most crucial property of a
measurement instrument is content validity. Content validity
will vary with the context, population, and construct to be
measured, and affects all other psychometric properties of an
instrument (Terwee et al, 2018). Together with agreement
between observers, these two aspects are considered the most
important for observational instruments (Bakeman and Quera,
2012; Chorney et al., 2015). Moreover, evidence of structural
validity or construct validity, ensuring that an increase in the
score reflects an increase in the construct, is important when
making inferences about inner states. Cross-validating scores
with other instruments, particularly self-report instruments, will
strengthen this.

As no evidence of cross-cultural validity or responsiveness
was detected, special attention to investigating this knowledge-
gap and establishing these properties are important in future
studies using any of the instruments in this review. In relation to
cross-cultural validity, we make the following recommendation:
Behavioral expressions of momentary well-being are likely to
differ across cultures (Lim, 2016). Thus, securing cross cultural
validity by establishing content validity in new cultural contexts
is in our evaluation an alternative to statistical evaluation
of cross-cultural validity for observational measures. This can
be achieved through the recommended qualitative approaches
involving clinical expertise from people with dementia, family-
and professional caregivers, as well as clinical experts and field
testing (Terwee et al., 2018).

In relation to the lack of responsiveness, we make the
following recommendation: Several instruments have provided
evidence of their capacity to statistically detect changes in
intervention studies (Conf. Supplementary Table 3). However,
this is not adequate evidence of responsiveness, as we do
not know if the lack of detecting change is due to lack of
responsiveness or lack of intervention effect. Responsiveness of
these instruments needs to be investigated through correlations
with change-scores in similar instruments (de Vet et al., 2011).

The clinical utility of an instrument is specific to the
context and aims of the user, and is influenced by its
feasibility, interpretability, benefits, and shortcomings (Smart,
2006; Terwee et al., 2018). To recommend a specific instrument
to assess observed well-being is not our intention. However,
we generally recommend identifying instruments with proper
conceptualizations, which are feasible for the specific purpose,
context, and target population (Terwee et al., 2018). Choosing
instruments with acceptable content validity should be followed
by investigation or adaptation to solve the additional instrument-
specific issues addressed in this review. An overview of
the issues of each instrument is provided in Table 4,
Supplementary Tables 2, 3. Establishing or evaluating if the
instrument has good content validity in the applied context is
vital, especially in securing relevance and comprehensiveness
(Chorney et al., 2015).

A final note worth commenting regards the large number of
instruments identified in the hand search, of which three were
included in this review. This suggests that researchers may not be
choosing appropriate keywords when publishing articles relating
to observational measures for people living with dementia.

Recommendations of Instruments

Of the instruments measuring emotions with acceptable content
validity (OERS and MAX), OERS is the most frequently used (Lee
et al,, 2019) instrument with the most extensively documented
psychometric properties (Lawton et al, 1996, 1999). MAX
(and FACS) requiring a close view of the face; problems with
interpreting facial movement in persons wearing glasses, having
facial hair, or facing more than 45 degrees away from the
camera (Cohn et al., 2007) reduces the clinical utility of these
instruments in people living with dementia. Thus, the feasibility
of instruments relying on facial expressions and excluding bodily
expressions may decrease the instruments’ sensitivity to detect
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expressions of well-being in the dementia population (Seidl
et al.,, 2012). However, as negative emotions are infrequent, the
feasibility of the full OERS scale in research and clinical setting is
limited (Algar et al., 2016). Thus, for investigating well-being in
people with dementia, the positive emotions in OERS may be best
suited. However, from these findings, emotions in people with
mild to moderate dementia seem to be best measured through
self-report (instruments are reviewed in Ferring and Boll, 2010;
Stoner et al., 2019; and Clarke et al., 2020).

Users looking for instruments investigating positive
expressions are recommended to consider any instruments with
acceptable content validity (DCM 8, PRS, ACT, GCWBT, SM-
GCWBT, AwareCare, BEAM, MEDLO-tool and QUALIDEM
ILA). PRS and MEDLO-tool are instruments with high
granularity, detecting changes on micro-levels that offer interval-
sampling from 30 s to 2 min. While DCM, ACT, GCWBT,
SM-GCWBT offers somewhat fine-grained observations (5-
10 min), AwareCare offers fine-grained observations as they
unfold over time, and BEAM consists of both fine-grained
and aggregated scores. QUALIDEM-ILA is best suited for
total evaluations of interventions (30-45 min). Users looking
for behavioral or movement-anchored operationalizations of
positive expressions with high levels of concreteness may look at
PRS, ACT and AwareCare. DCM, GCWBT, SM-GCWBT, BEAM,
MEDLO-tool and QUALIDEM-ILA offer more contextual cues
and social interpretations.

AwareCare appears clinically useful for people with very
severe dementia, and BEAM is feasible for moderate dementia.
AwareCare detected signs of awareness in all participants and
suggests a clinically useful index for interpretation as well (Clare
et al., 2012). PRS needs to be investigated in a larger sample
but is a promising tool in very severe dementia (Perrin, 1997).
BEAM covers behavior, engagement, and affect, through direct
observation in various settings without being very labor intensive
and while avoiding observer’s fatigue (Casey et al., 2014). Further
investigation of its construct validity may, however, be required,
in addition to an improved evaluation of inter-rater reliability.
The clinical sensitivity of DCM has been questioned (Cooke and
Chaudhury, 2013), and the well-being (ME-score) of DCM 8 is
probably not sensitive enough to detect clinical change reliably in
intervention studies on a group level. DCM 8 seems better suited
for clinical practice (Villar et al., 2015) on an individual level
(Brooker and Surr, 2006). MEDLO-tool’s mood score is based on
DCM as well, and shows the same problems (Beerens et al., 20165
de Boer et al.,, 2016), lowering the utility of this instrument for
assessing well-being. ACT is based on a thorough development
(Wood, 2005), and seems like a feasible and clinically useful
instrument, but needs further investigation of construct validity.
GCWBT should be omitted due to evidence of low structural
validity (Gross et al., 2015), but the revised SM-GCWBT needs
further modification and investigation of a proposed two-factor
structure, as well as exclusion of some unrelated items (Lokon
et al,, 2019). Further investigation of QUALIDEM-ILA, in terms
of both inter-rater reliability and use in clinical/research contexts
are required (Junge et al., 2020). Still, QUALIDEM-ILA is one of
the most recent instruments included in this review, and further
publications are expected.

Of the instruments assessing engagement with acceptable
content validity (OME, VC-IOE, EPWDS, ELICSE, MiDAS, and
MTED), users searching for instruments with high granularity
may look at VC-IOE or ELICSE (both continuous sampling),
EPWDS or MiDAS (5-min intervals), or OME (15 min including
both duration-based and aggregated scores). MTED provides
an aggregated score based on the intervention-session. ELICSE
and VC-IOE offers the highest level of concreteness, and
EPWDS, OME, MiDAS, and MTED is less concrete and
more interpretative. However, higher levels of concreteness
will often increase labor intensiveness (Bakeman and Quera,
2011) and offer broader generalizability, at the cost of lower
sensitivity to individual variations. In clinical contexts, allowing
for interpreting idiographic expressions of well-being may
sometimes be an advantage.

Ethographic and Laban Inspired Coding System of
Engagement (ELICSE) is based on an exemplary solid
development-phase with subsequent theoretical and conceptual
development (Perugia et al., 2018a,b, 2020). Nevertheless, the
system is highly context specific to the manipulation of objects
when sitting down and may not be as easily adaptable to other
activities or clinical contexts. Developers of OME describe a need
for further work on increasing the clinical utility of the scale
(Cohen-Mansfield et al., 2011, 2012), and it is critiqued for lack
of interpretability (Jones et al., 2015, 2018; Perugia et al., 2018b).
VC-IOE needs further evaluation of reliability and construct
validity (Jones et al., 2015). MiDAS strength is the inclusion of
the target group in the development (McDermott et al., 2015),
but needs further investigation of psychometric properties and is
hampered by low intra-rater reliability (McDermott et al., 2014).
MTED appear to be a good option when evaluating engagement
in clinical music therapy processes, but the scale is not intended
for evaluating intervention effect (Tan et al., 2019).

Engagement of a Person with Dementia Scale (EPWDS) stands
out as a feasible, easily administered scale that may allow for
assessing engagement in contexts other than robot-based play
(Jones et al., 2018). Formal evaluation of its structural validity is
required, but indications of test-retest reliability are promising
given the common problems of low stability between assessments
in this population.

Strengths and Limitations

The first strength of this review is that the protocol was pre-
registered in PROSPERO. The second strength is that we used
the most relevant systematic approach, the COSMIN-guidelines
(Prinsen et al.,, 2018; Terwee et al., 2018; Mokkink et al,
2020). The third strength is that when required, these guidelines
were adapted for evaluating observational instruments based on
relevant literature (Bakeman and Quera, 2011, 2012; Chorney
et al., 2015; Perugia et al, 2018b). The fourth strength is
the extensive review of study-specific and instrument-specific
evaluation and overarching methodological issues that provides
relevant knowledge to both researchers and practitioners.

A first limitation of this review is that by including
instruments reporting at least one psychometric property,
instruments describing promising content validity only were
not evaluated (such as Morse and Chatterjee, 2018). A second

Frontiers in Psychology | www.frontiersin.org

November 2021 | Volume 12 | Article 742510


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Madso et al.

Assessing Well-Being in Dementia

limitation is that the COSMIN-criteria of construct validity
requires at least 75% of hypotheses to be supported. This may
lead to somewhat unbalanced ratings, as publications reporting
only one or two supportive correlations may be given a more
positive rating than studies examining multiple correlations.
However, testing several hypotheses provides more detailed
knowledge about construct validity. A third limitation is the use
of correlations of > 0.3 as the cutoff for supporting construct
validity. This cutoff may seem low, and less conservative than
the original suggestion of correlations > 0.5 with instruments
measuring similar constructs (Prinsen et al., 2018). However,
the majority of the correlated instruments were assessing related
and not similar constructs, indicating that correlations > 0.3
are an adequate expectation. Finally, the blinding procedure
within our team of raters could have been more extensive, as
completely blinded ratings are considered the gold standard
(Mokkink et al., 2017).

Conclusion

Several instruments may validly assess well-being through
observation in people with dementia. Evaluating their context
specific clinical utility and content validity are more important
than choosing the instrument with the best ratings or
psychometric properties. However, piloting the instruments,
investigating the effects of cultural context and study-specific
inter-rater agreement and measurement error is advised.
Moreover, utilizing an instrument in a clinical study provides
the opportunity to investigate hypotheses that may further
inform the construct validity. All measurement approaches come
with some strengths and some weaknesses, and observational
measures are vulnerable to misinterpretation when they are
used to infer about inner states. Nevertheless, observations
offer unique opportunities to investigate associations between
external stimuli and well-being that can provide important
knowledge of the usefulness of various interventions for people
living with dementia.
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This study explores gratitude as a multidimensional and work-specific construct. Utilizing
a sample of 625 employees from a variety of positions in a medium-sized school district
in the United States, we developed and evaluated a new measure, namely the Work
Gratitude Scale (WGS), which encompasses recognized conative (intentional), cognitive,
affective, and social aspects of gratitude. A systematic, six-phased approach through
structural equation modeling (SEM) was used to explore and confirm the factorial
structure, internal consistency, measurement invariance, concurrent, convergent, and
discriminant validity of the WGS. The results supported a 10-item measure with three
dimensions: “grateful appraisals” (three items), “gratitude toward others” (four items),
and “intentional attitude of gratitude” (three items). Thereafter, first-order, second-order,
and bifactor confirmatory models were estimated and compared. Work gratitude was
found to be best described by a second-order construct with three underlying first-order
dimensions. Measurement invariance was supported in relation to gender. Concurrent
validity was supported in relation to two existing dispositional gratitude scales, namely
the Gratitude Questionnaire and the Gratitude, Resentment, and Appreciation Scale
(GRAT). Convergent validity was supported in relation to the Core Self-Evaluations
Scale (CSES) and the Psychological Capital Questionnaire. Discriminant validity was
supported in relation to various demographic factors such as age, gender, occupation,
and tenure. The findings support the WGS as a multidimensional measure that can be
used in practice to measure overall work-related gratitude and to track the effectiveness
of gratitude-related workplace interventions.

Keywords: gratitude, work gratitude, positive psychology, positive organizational behavior, scale development,
measurement, positive psychological assessment

INTRODUCTION

As both a state and a psychological strength, gratitude has become one of the fundamental
building blocks of positive psychology (van Zyl et al., 2021). Emmons (2004) defines gratitude as
“a sense of thankfulness and joy in response to receiving a gift, whether the gift can be a tangible
benefit from a specific other or a moment of peaceful bliss evoked by natural beauty” (p. 554).
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There are many recognized benefits of gratitude. For example,
gratitude promotes health, wellbeing and life satisfaction
(Dickens, 2017). Gratitude is also related to effective coping
(Wood et al., 2007), development of social support, and
reduction of stress and depression (Wood et al, 2008a).
Additionally, gratitude leads to prosocial behaviors that can
promote healthy, satisfying, and productive relationships and
connections (Portocarrero et al., 2020).

To-date, with very few exceptions, much of the empirical
gratitude research pertains to non-work domains (Emmons,
2004; Watkins, 2014). On the other hand, in the context of
positive organizational behavior, Luthans et al. (2015) propose
gratitude as an evidence-based positive psychological resource
that is open to development and management in the workplace.
Relatedly, Fehr et al. (2017) emphasize that “organizations are
not simply extensions of everyday social interactions. Rather,
the organizational context introduces a unique set of constraints
and affordances that influence how individual employees feel,
think, and act on a daily basis” (p. 361) and make a case for
a multifaceted work gratitude model that incorporates several
personal, situational, and organizational contingencies. It follows
that work gratitude may also exhibit unique dimensionality that
may necessitate the purposeful design and validation of dedicated
measures. This study seeks to fill this gap, by developing a
work-specific and multidimensional measure of gratitude.

Conceptualizations of Gratitude

Gratitude has been conceptualized and measured as a general,
stable dispositional trait (Portocarrero et al., 2020) or an
enduring virtue (Peterson and Seligman, 2004; Morgan et al,
2017). Seligman et al. (2005) conceptualize character strengths
such as gratitude as “trait-like—an individual difference with
demonstrable generality and stability” (p. 411). In other words,
within this perspective, grateful people have a general tendency
to experience thankfulness or appreciation more frequently, more
intensely, for longer periods, and across a broader range of people
and situations than their less grateful counterparts (McCullough
et al,, 2002). In the context of the workplace, Cain et al. (2019)
conceptualize gratitude as a dispositional trait or an enduring
“tendency to notice and be thankful for how various aspects of
a job affect one’s life” (p. 441).

However, alternative, more malleable perspectives of gratitude
also abound and are supported by abundant empirical evidence.
Gratitude has been shown to involve several cognitive, affective,
social, and situational factors (Wood et al., 2008b, 2009).
Research shows that gratitude varies with situations and
events (Wood et al., 2008a). Gratitude can also change over
time (Froh et al, 2010; Chopik et al, 2019). Importantly,
gratitude is open to development through a variety of relatively
simple and practical interventions (c.f,, Dickens, 2017; Richter
et al, 2021). Interestingly, recent studies utilizing functional
neuromagnetic imaging (fMRI) provide tangible neuroimaging
evidence that gratitude, previously thought to be a “hardwired”
tendency, is indeed malleable and responsive to basic, short,
well-recognized development interventions such as gratitude
journaling (Karns et al., 2017). Thus, gratitude cannot be just a
general, dispositional trait.

Within the malleable perspectives of gratitude, at least
four views can be found: (a) affective/emotional, (b)
cognitive/evaluative, (c)  social/other-focused, and (d)
conative/intentional. First, gratitude has been supported as
a quick, intense, and constantly fluctuating emotional state, with
substantial within-person variability (Emmons and Mishra,
2011; Spence et al., 2014). Second, gratitude can be viewed as
a situation-specific cognition that involves positive appraisals of
various aspects of a particular situation. For example, according
to Emmons and Crumpler (2000), gratitude is the appreciation of
an altruistic gift. This appreciation requires recognizing the gift,
recognizing the goodness of the gift, recognizing the goodness of
the giver, and recognizing the benefits of the gift that go beyond
one’s social expectations of others (Watkins, 2014). In other
words, the extent of gratitude one experiences is often dependent
on a combination of perceptions and evaluations of the value of
the gift to the recipient, the cost of the gift to the giver, and the
benevolence (i.e., altruistic intentions) of the giver toward the
recipient of the gift. This multifaceted cognitive perspective goes
beyond both the enduring trait and the purely transient affective
state conceptualizations of gratitude.

Third is the social/other-focused perspective.
Conceptualizations of this perspective vary in the literature
along several dimensions. As indicated in the opening definition,
the object of gratitude may another person’s generosity, or it
can be a less tangible “moment” of thankfulness or appreciation
of a specific event, or of one’s blessings and fortune in general
(Emmons, 2004). When the object of gratitude is another
person’s actions, another social dimension of gratitude is whether
it involves reciprocating the gift or benevolent act. Furthermore,
if gratitude involves reciprocity, the next social dimension is
whether reciprocity is directed toward the original giver or
another recipient, often referred to as “paying it forward” or
prosocial behaviors in general (c.f., Ma et al., 2017).

The fourth and final perspective is the conative/intentional
view of gratitude. In this view, a distinction is made between
reactive gratitude, in which a person may experience gratitude
as a result of the benevolence of others or being overwhelmed
by life’s abundant blessings, and a proactive attitude, which is
more intentional in nature. Being proactively grateful entails
consciously choosing to be grateful and intentionally finding
ways to do so. Examples of intentional gratitude include
purposefully counting one’s blessings, enjoying life’s simple
pleasures, and stopping to smell the roses (Watkins et al,
2003). Indeed, the most recognized gratitude development
interventions closely follow these purposeful and intentional
practices (Seligman et al., 2005).

Importantly, the above four perspectives or views of gratitude
can and do overlap. For example, cognitive appraisals and
conative aspects of gratitude may be necessary to determine social
reciprocity actions, and all views of gratitude are likely to produce
positive emotions. Thus, an integrative and multidimensional
perspective of gratitude is both necessary and more accurate
than narrower definitions and conceptualizations (Morgan
et al., 2017). Furthermore, synergistic integration of these four
perspectives (affective, cognitive, social, and conative) has also
been conceptually supported in the context of similar positive
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psychological resources, such as psychological capital (PsyCap),
a higher order construct that includes hope, efficacy, resilience,
and optimism (Youssef and Luthans, 2013; Youssef-Morgan and
Luthans, 2013; Luthans and Youssef-Morgan, 2017).

Integrating this four-pronged conceptualization of gratitude,
we define work gratitude as “the intentional choice to engage in
positive appraisals and feelings of thankfulness and appreciation
toward the characteristics, situations, and people currently
present in one’s work context.” Specifically, this definition
synthesizes the conative (intentional choice), cognitive (positive
appraisals), affective (feelings), and social (people) aspects of
gratitude. Further, it takes into consideration that gratitude
is a situational and context-specific state, rather than just a
general disposition.

Relevant Approaches for Measuring
Work Gratitude

The most commonly used measures of general gratitude
are the Gratitude Questionnaire (GQ6; McCullough et al,
2002) and the Gratitude, Resentment, and Appreciation Scale
(GRAT; Watkins et al., 2003). The GQ6 is a six-item scale
that measures dispositional gratitude. Although dispositional
gratitude is conceptualized in terms of frequency, intensity,
span, and density, this scale assesses dispositional gratitude as a
unidimensional factor (McCullough et al., 2002).

The GRAT also measures dispositional gratitude
(Watkins et al, 2003). However, this 44-item scale, or
its 16-item short version (Thomas and Watkins, 2003;
Diessner and Lewis, 2007), are both multidimensional.
They measure trait gratitude along three dimensions: sense
of abundance (lack of sense of deprivation), simple appreciation
(appreciation for simple pleasures), and appreciation for others
(social appreciation).

Gratitude has also been measured as an affective state (Spence
et al., 2014). This five-item scale measures state gratitude
as a unidimensional, discrete emotion. While Spence et al.
(2014) study is work-related (linked gratitude to organizational
citizenship behaviors), the scale they developed is an measure
of state gratitude in general, not work gratitude. Gratitude has
also been conceptualized and measured as a multidimensional
moral virtue (Morgan et al., 2017), with dimensions somewhat
consistent with earlier views.

Recent studies demonstrate the relevance of gratitude in
the workplace, both conceptually and empirically (Spence
et al, 2014; Luthans et al, 2015; Fehr et al, 2017; Cain
et al, 2019). However, measures of gratitude as a work-
specific construct are lacking. A notable exception is Cain
et al’s (2019) recently developed Gratitude at Work Scale,
which measures gratitude as a dispositional trait along two
dimensions: gratitude for supportive work environment, and
gratitude for meaningful work. While these two dimensions
are highly relevant, we believe that they do not encompass
the full range of conative, cognitive, affective, and social
aspects of gratitude. Importantly, conceptualizing and measuring
work gratitude as a dispositional trait or enduring tendency
contradicts the extensive literature supporting the efficacy of

short and simple gratitude interventions in changing participants’
gratitude levels (including Study 3 of Cain et al., 2019), which
point to the malleability and state-like nature of gratitude
(Luthans et al., 2015). Because the scale focuses on gratitude
as a dispositional trait, it does not cover the volitional or
intentional aspects of gratitude. It simply asks participants to
recount how often they are grateful for various aspects of
the workplace (e.g., coworkers, supervisors, clients, salary and
benefits, work-life balance, autonomy, accomplishments, and
growth opportunities).

We draw from the PsyCap literature, where a
multidimensional ~work-specific measure of a positive
psychological construct was developed and validated. PsyCap
is supported as a higher-order construct, with hope, efficacy,
resilience, and optimism as lower-order constructs. The
Psychological Capital Questionnaire (PCQ-24, Luthans et al,
2007) was developed by adapting items from dispositional
measures of hope, efficacy, resilience, and optimism. The
wording of each item was adapted in two distinct ways. First,
because the original scales were designed to measure the trait
counterparts of each resource, they were adapted by adding
language that reflects the state-like, “here and now” timeframe
typically experienced in the work context. This approach was also
used by Snyder et al. (1996) in adapting the dispositional hope
scale (Snyder et al., 1991) to create a state hope scale. Examples
of language added include: “at the present time,” “currently;” and
“right now.” Second, with the exception of efficacy, the original
scales were designed to measure general, not context-specific
psychological constructs. Thus, the words “work,” “at work,” or
“as it pertains to my work” were added to each item to make
it work-specific.

Subsequently, a shorter, 12-item version (PCQ-12) of the
PCQ-24 was developed (Avey et al., 2011). The PCQ-12 became
widely used, particularly in cross-cultural research due to the
reduced cost and increased ease of translation. One of the most
notable changes is that the PCQ-12 does not include any reverse-
scored items. Research shows that reverse-scored and negatively
worded items tend to form a separate factor and change the
dimensionality of a construct (Tomas and Oliver, 1999). Also
they tend to lower the reliability of multi-item scales by as much
as 20% (Barnette, 2000). This problem is particularly prevalent
in measures of positive constructs, because seemingly opposite
positive and negative constructs may not necessarily be opposite
ends of a single construct, but rather distinct constructs (Peterson
and Chang, 2002; Merritt, 2012). These method effects are evident
in investigations of a number of established scales (DiStephano
and Motl, 2006; Salazar, 2015). Thus, there is an abundance of
evidence against the use of reverse-scored or negatively worded
items.

The PCQ-12 was further adapted to other contexts beyond the
workplace, such as health PsyCap, relationships PsyCap, overall
(life in general) PsyCap (Luthans et al, 2013), and academic
PsyCap (Martinez et al., 2019, 2021). Adaptation to most contexts
is relatively easy. It can be accomplished simply by replacing
the word “work” with the desired context. Context adaptations
were not found to compromise the validity, reliability, or
dimensionality of the scale.
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TABLE 1 | Demographic characteristics of participants (N = 625).
Item Category Frequency Percentage
) (%)

Gender Male 108 17.3
Female 514 82.2
Missing 3 0.5

Age 18-20 0 0
21-25 122 19.5
26-30 196 31.4
31-35 177 28.3
36-40 12 17.9
41-50 17 2.7
51+ 0 0

Tenure (years) 0-5 262 41.9
6-10 153 24.5
11-15 98 15.7
16-20 59 9.4
21+ 53 8.5

Occupation Leadership team 43 6.88
Administrative support staff 44 7.04
Teacher 424 67.84
Associate 58 9.28
Food preparation and serving 12 1.92
Building/grounds/maintenance 5 0.8
Other 39 6.24

Based on the lessons learned from the development and
adaptation of PsyCap measures, it follows that a plausible
approach to developing, or at least generating an initial list of
items for, a work gratitude scale (WGS) is to adapt the items in
existing trait gratitude scales. This can be accomplished by adding
wording to reflect (a) the “here and now” timeframe and (b) the
“at work” context. Additionally, (c) the adapted items should be
positively worded, rather than reverse-scored.

With this approach in mind, the purpose of this study
was to develop, evaluate and validate a robust measure
for work gratitude. Specifically, it aimed to explore the
factorial structure, internal consistency, measurement invariance
(gender), concurrent, convergent and discriminant validity of
the WGS.

MATERIALS AND METHODS

Research Approach
A cross-sectional survey-based research design was utilized to
collect the data for this study.

Participants

A convenience sample of 625 participants volunteered to take
part in the study. Participants held a variety of positions in a
medium-sized school district in the United States. At the time
of the study, the school district employed about 900 employees,
all of whom were invited to participate. Table 1 provides
a descriptive overview of the demographic characteristics of
the sample.

Measures

The Work Gratitude Scale

The WGS was developed based on the approach employed
by Luthans et al. (2007), by adapting existing trait measures
of positive psychological constructs to the present, “here and
now, and “at work” context. We also consulted recommended
assessment approaches to-date for state and context-specific
gratitude (McCullough et al., 2002; Wood et al., 2008a; Watkins
et al., 2003), and heeded advice regarding avoiding negatively
worded (reverse-scored) items, particularly when measuring
positive psychological constructs (Tomas and Oliver, 1999;
Barnette, 2000; Peterson and Chang, 2002; Merritt, 2012).

The initial pool of items was drawn from the GQ-6 (6
items) and the GRAT short version (16 items), which yielded 22
items for further consideration. Seven items were reverse-scored
(negatively worded) and thus excluded, reducing the number
to 15 items. Two items of the GRAT could not be adapted to
the work context (“oftentimes I have been overwhelmed at the
beauty of nature” and “every Fall I really enjoy watching the leaves
change colors”). Thus, 13 items were adapted and used on the
survey. Before survey administration, the 13 items were reviewed
by an expert panel of positive psychology scholars to assess face
validity and for final fine-tuning. The full list of items is shown in
Table 4 and discussed further in subsequent sections. Each item
was rated on a seven-point Likert scale ranging from 1 (Strongly
Disagree) to 7 (Strongly Agree). The final measure was comprised
of 10 items (c.f., Appendix A).

Concurrent Validity Measures
The GQ6 was used to measure the frequency, intensity and
density of dispositional gratitude (McCullough et al., 2002). The
six item, self-report questionnaire assesses dispositional gratitude
as a unidimensional factor and is rated on a seven-point Likert
type scale ranging from 1 (“Strongly Disagree”) to 7 (“Strongly
Agree”). A sample item is “I am grateful to a wide variety of
people.” The GQ-6 has shown to be a reliable measure in various
contexts with an average Cronbach of 0.81 across 58 samples
(Card, 2019).

The GRAT was used to measure dispositional gratitude as
a stable trait (Watkins et al., 2003). The 16-item GRAT short
version (Thomas and Watkins, 2003; Diessner and Lewis, 2007)
is a multidimensional measure that assesses three components
of gratitude: sense of abundance [lack of sense of deprivation.
e.g., “There never seems to be enough to go around and I never
seem to get my share (r)”], simple appreciation (appreciation
for simple pleasures, e.g., “Oftentimes I have been overwhelmed
at the beauty of nature”), and appreciation for others (social
appreciation; e.g., “I feel deeply appreciative for the things others
have done for me in my life”) on a nine-point Likert scale ranging
from 1 (“Strongly Disagree”) to 9 (“Strongly Agree”). A meta-
analysis has shown that the GRAT is a reliable measure in various
contexts with an average Cronbach of 0.92 across 5 samples
(Card, 2019).

Convergent Validity Measures
The Core Self-Evaluations Scale (CSES) was used to measure
participants overall perception of self (Judge et al., 2003). The
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12-item scale is a higher-order construct that measures four
established personality traits: self-esteem (“Overall, I am satisfied
with myself”), generalized efficacy (e.g., “I am confident I get the
success I deserve in life”), locus of control (“I determine what
will happen in my life”), and neuroticism (“There are times when
things look pretty bleak and hopeless to me”). The CSES measures
these as a unidimensional construct. Each item is rated on a five-
point Likert type scale ranging from 1 (“Strongly Disagree”) to 5
(“Strongly Agree”). The instrument has shown to have high levels
on internal consistency with Cronbach Alphas greater than 0.80
and test-retest reliability of 0.81 (Gardner and Pierce, 2010).

The PCQ-12 was used to measure PsyCap (Avey et al., 2011).
The 12-item scale measures a higher-order psychological capital
construct that is comprised of four first order factors: hope (e.g.,
“Right now I see myself as being pretty successful at work”),
efficacy (e.g., “I feel confident in representing my work area
in meetings with management”), resilience (e.g., “I usually take
stressful things at work in stride”), and optimism (e.g., “I always
look on the bright side of things regarding my job”). Each item is
rated on a six-point Likert type scale ranging from 1 (“Strongly
Disagree”) to 7 (“Strongly Agree”). The questionnaire has shown
to be a reliable measure with McDonalds Omega’s ranging from
0.72 to 0.90 on the various sub-scales (Rice et al., 2021).

Discriminant Validity Measures

Discriminant validity was assessed by relating the WGS to various
demographic factors such as age (in years), gender, type of
occupation, and tenure (in years).

Statistical Analyses

Data were analyzed using SPSS v26 (IBM SPSS, 2019),
JASP v. 0.14.1 (JASP, 2021), and Mplus v 8.6 (Muthén and
Muthén, 2021). A systematic, six-phased approach through
structural equation modeling (SEM) was used to determine
the factorial wvalidity, internal consistency, measurement
invariance with gender, concurrent, convergent and discriminant
validity of the WGS.

First, to explore the factorial structure and item loadings
of the WGS, an exploratory factor analytical (EFA) approach
through SEM was employed. To determine the factorability
of the instrument, the Kaiser-Meyer-Olkin (KMO) approach
and Bartlett’s sphericity test were estimated. According to
Kaiser and Rice (1974), both a KMO value larger than 0.60
and a significant chi-square on Bartlett’s sphericity assessment
would indicate that meaningful factorial structures could be
extracted from the data. Thereafter, a competing EFA modeling
approach with the maximum likelihood estimation (ML)
method, and a direct Oblimin rotation was used through
the SEM framework. Here, competing exploratory factorial
models were specified to be extracted from the data, based
on Eigenvalues larger than 1 (Muthén and Muthén, 2021).
Competing EFA models were compared based on model fit
statistics with associated cut-off criteria (c.f., Table 2), items were
required to load statistically significantly (factor loading > 0.40;
p < 0.05) on their respective extracted factors, cumulatively
all factors needed to declare at least 50% total variance, and
items should not represent multiple factors. Dual loadings

TABLE 2 | Model fit statistics.

Fit indices Cut-off criterion Sensitive to N Penalty for model
complexity

Absolute fit indices

Chi-square (x?) e Lowest comparative value between measurement models Yes No

e Non-significant Chi-square (p > 0.01)
o Significant difference in Chi-square between models
e For model comparison: retain model with lowest Chi-square
x2/df e <3 = Excellent and <5 = Acceptable No No
 For model comparison: retain model with Ax2/df > 1

Approximate fit indices

Root-Means-Square Error of Approximation
(RMSEA)

o Not-significant (o > 0.01)

e 0.06-0.08 (Marginally acceptable); 0.01-0.05 (excellent) No Yes

e 90% confidence interval range should not include zero
e For model comparison: retain model where ARMSEA < 0.015

Standardized Root Mean Square Residual
(SRMR)

e 0.06-0.08 (Marginally acceptable); 0.01-0.05 (excellent) Yes No

Incremental fit indices
Comparative Fit Index (CFI)

Tucker-Lewis Index (TLI)

Akaike Information Criterion (AIC)
Bayes Information Criterion (BIC)

e For model comparison: retain model where ASRMR < 0.015

e 0.90-0.95 (Marginally acceptable fit); 0.96-0.99 (excellent)

e For model comparison: retain model with highest CFl value
(ACFI > 0.01)

e 0.90-0.95 (Marginally acceptable fit); 0.96-0.99 (excellent)

e For model comparison: retain model with highest TLI value
(ATLI > 0.01)

e Lowest value in comparative measurement models
e Lowest value in comparative measurement models

No No
No Yes
Yes Yes
Yes Yes

Adapted from Hu and Bentler (1999) and Wong and Wong (2020).
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were systematically removed, and models were re-estimated
(Wong and Wong, 2020).

Second, the factorial validity of the WGS was explored. Based
on the best fitting EFA model, a competing confirmatory factor
analytical measurement modeling strategy with the ML estimator
was used to explore different, theoretically informed factorial
permutations of the WGS. Both traditional independent cluster
modeling confirmatory factor analytical (ICM-CFA) models and
a bifactor model were estimated and sequentially compared.
Observed items were used as indicators for latent factors.
Observed indicators were only permitted to load onto their
a priori theoretical factors and cross-loadings were not permitted.
For the bifactor model, a single general factor (Work Gratitude)
and three specific factors (“grateful appraisals,” “gratitude toward
others,” and “intentional attitude of gratitude”) were specified.
All items were estimated to load on the general factor. For the
specific factors, items were targeted to load onto their a priori
factors. Here an orthogonal targeted rotation was used, and all
covariances between specific factors were constrained to zero. To
determine the best fitting model for the data, both the Hu and
Bentler’s (1999) criteria for model fit indices (c.f,, Table 2 for
the criteria) as well as indicators of measurement quality were
employed. Measurement quality for the best fitting measurement
models was assessed through evaluating the standardized factor
loadings (A > 0.40; p < 0.05), item uniqueness (>0.1 but <0.9;
p < 0.05), and the presence of no multiple cross-loadings (Kline,
2010). Models that showed both excellent fit and measurement
quality were retained for further analyses (McNeish et al., 2018).

Third, for the best fitting traditional ICM-CFA measurement
models, item-level descriptive statistics (means, standard
deviations, skewness, and kurtosis), standardized factor loadings,
corrected item-total correlations (CITC), average variance
extracted (AVE), and levels of internal consistency were
estimated. To determine the multivariate normality of each item,
Kim (2013) suggested that absolute values for skewness (<2)
and kurtosis (<2) be employed for samples larger than 500.
CITC represents each individual item’s relationship to the overall
factor on which it loads (Zijlmans et al., 2019). A CITC lower
than r = 0.30 indicates that a specific item might not accurately
represent the overall factor on which it is specified (Zijlmans
etal., 2019). To determine the level of internal consistency of the
WGS, three indicators were computed: point-estimate composite
reliability (upper-bound; p > 0.80; Raykov, 2009), McDonald’s
Omega (w > 0.80; Hayes and Coutts, 2020), and Cronbach’s

alpha (lower-bound; o > 0.70; Nunnally and Bernstein, 1994).
Further, AVE was used as an indicator of the average level of
reliability of each item within the scale. Here, levels of 50% or
higher are deemed acceptable (Kline, 2010).

Additionally, for the bifactor model, the explained common
variance (ECV), the item level explained common variance
(IECV), the Average Relative Parameter Bias (ARPB), as well
as Omega; for the specific factor (wgpecific > 0.80) and Omegay,
(®hierarchical > 0.80) for the general factor as indicators of
reliability were computed. ECV refers to the proportion of total
common variance explained by a general factor within bifactor
models (Stucky and Edelen, 2015). For the specific factors, ECV
represents the strength of the factor relative to all the explained
variance within each specific factor. An ECV value for the general
factor should exceed 0.50 (Stucky et al., 2013). Similarly, the IECV
refers to “the extent to which an item’s responses are accounted
for by variation on the latent general dimension alone, and thus
acts as an assessment of unidimensionality at the individual item
level” (Stucky et al., 2013, p. 51) which should also exceed 0.50.
ARPB represents an indicator of item bias within bifactor models.
Here an ARPB value of less than 0.15 (i.e., 15%) is acceptable and
therefore “poses no serious concern” (Rodriguez et al., 2016).

Fourth, we also investigated the factor equivalence or
“measurement invariance” for gender (males vs. females). Here,
increasingly restrictive equality constraints were placed on the
best fitting measurement models. Configural (similar factor
structures), metric (similar factor loadings) and scalar (similar
intercepts) invariance models were estimated and sequentially
compared. Invariance was established when the following
criteria are met: (a) a non-significant difference in x2 between
increasingly restrictive models, and (b) non-significant changes
in RMSEA (A < 0.015), SRMR (A < 0.015), CFI (<0.01),
TLI (<0.01), and ¥?/df (<1) between increasingly constrained
models (Cheung and Rensvold, 2002; Reise et al., 2013). Once
invariance was established, we proceeded to estimate latent mean
differences between males and females. Here, the latent mean
score for the reference group (males) was constrained to zero.
The mean score for the female group was then freely estimated.
If the latent mean score differed significantly (p < 0.05) from
zero, it would indicate meaningful differences between genders
(Wickrama et al., 2016; Wong and Wong, 2020).

Fifth, to establish convergent validity, the best fitting models of
the WGS were then entered into a measurement model with both
the GQ6 and the GRAT scales. The measurement models needed

TABLE 3 | Model fit statistics for competing exploratory factorial models.

Model  Type x2 df x2/df CFl TU RMSEA SRMR AIC BIC aBIC  Meets criteria
Model 0 Onefactor model ~ 1365.23 65.00 21.00 0.78 0.74 0.18 [0.172-0.189] 0.09  19147.92 19320.36 19196.54 No
Model 1 Two factor model 74481 5300 1405 088 0.83 015 [0.137-0.155] 0.06  18551.50 18777.01 18615.09 No
Model 2 Three factor model ~ 188.791 42.00 450 098 0095 0.08 [0.065-0.086] 0.02  18017.48 18291.62 18094.78 Partially
Model 3 Three factor model ~ 23.45 18.00 1.30 1.00 1.00 0.2 [0.000-0.045] 001  14260.60 1446857 14319.35 Yes

(removed items)

¥2 = Chi-square; df = degrees of freedom; TLI = Tucker-Lewis Index; CFl = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation [90% ClJ:
SRMR = Standardized Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayes Information Criterion; aBIC = Adjusted Bayes Information Criterion.

Bold: Non-significant p > 0.001.
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to fit the data based on the criteria in Table 3, as well as produce
a statistically significant (p < 0.05) standardized correlation
between WGS and the GQ6 and GRAT scales (Kline, 2010).

Finally, to investigate concurrent validity and discriminant
validity, structural models were used. Here two separate
structural models were estimated for the ICM-CFA and bifactor
models. For concurrent validity, the WGS (as an exogenous
factor) was regressed on the CSES and the PCQ-12 (as
endogenous factors). We established discriminant validity within
the same structural model by estimating correlations between
the WGS and predefined demographic factors (gender, age,
occupation, and tenure). For the bifactor model, a similar
approach was employed, however, both the general factor as well
as the three specific factors were estimated to be related to the
endogenous factors and correlated with the demographic factors.
A significance level of p < 0.05 (95% confidence interval) was set
for each regressive path and correlation.

RESULTS

Exploratory Factor Analysis

An EFA approach was employed to explore the factorial
structure of the WGS. First, the KMO measure and Bartletts
test for sphericity were used to determine the factorability
of the instrument. Results showed that meaningful factors
could be extracted from the data because the KMO value was
larger than 0.60 (KMO = 0.93) and a significant chi-square
[x2(625) =5996.35, df =78, p < 0.01] was produced. We therefore
proceeded to estimate the EFA models in Mplus.

Initially five factorial models were specified to be extracted
from the data. Results showed that three factors could be
extracted with eigenvalues larger than 1. Further, only three of the
five models converged. Therefore, only the one, two, and three
factorial models could be inspected (c.f., Table 3). EFA Model 0,
a single first order factorial model [%?615) = 1365.22; p < 0.01;
df = 65 x2/df = 21.00; CFI = 0.78; TLI = 0.74; RMSEA = 0.18
[0.172, 0.189], p < 0.01; SRMR = 0.09; AIC = 19147.92;
BIC = 19320.36; Eigenvalue = 7.57; R* = 58.23%] did not fit
the data and was therefore rejected. EFA Model 1, a two first
order factorial model [x2(615) = 744.814; p < 0.01; df = 53;
¥2/df = 14.05; CFI = 0.88; TLI = 0.83; RMSEA = 0.15 [0.137,
0.155], p < 0.01; SRMR = 0.06; AIC = 18551.50; BIC = 18777.01;
Eigenvalue Factor 1 = 7.57; R* = 58.23%; Eigenvalue Factor
2 = 1.25; R* = 11.67%), also did not fit the model fit criteria,
and was also rejected. Only EFA Model 2, the three first order
factorial model [x?(615) = 188.79; p < 0.01; df = 42; x*/df = 4.95;
CFI = 0.98; TLI = 0.95; RMSEA = 0.08 [0.065, 0.086], p < 0.01;
SRMR = 0.02; AIC = 18017.48; BIC = 18291.62; Eigenvalue
Factor 1 = 7.57; R*> = 58.23%; Eigenvalue Factor 2 = 1.25;
R? = 11.67%; Eigenvalue Factor 3 = 1.02; R?* = 7.82%], fitted
the data the best.

The three-factor EFA Model 3 also showed to fit the data
significantly better than the one and two first-order factorial
models. The item loadings and declared variance for this
model are presented in Table 4. The results showed that three

items (WGS3, WGS4, and WGS13) needed to be removed
due to dual loadings, and therefore the three-factor model was
respecified to produce new fit statistics. EFA Model 3, the
three first order factorial model with the three items removed
(x%(615) = 23.45; p > 0.01; df = 18; x*/df = 1.30; CFI = 1.00;
TLI = 1.00; RMSEA = 0.02 [0.000, 0.045], p > 0.01; SRMR = 0.01;
AIC = 14260.60; BIC = 14468.57] fitted the data the best. Table 4
shows that all the items loaded significantly on their respective
factors, with factor loadings exceeding the 0.40 threshold. The
first factor was labeled “grateful appraisals,” the second factor
“gratitude toward others,” and the third factor “intentional
attitude of gratitude.” The Oblimin factorial correlation showed
that all factors were strongly correlated (with a range of r between
0.59 and 0.66; p < 0.01).

Competing Confirmatory Factor

Analytical Measurement Models

Next, a theoretically informed competing measurement
modeling strategy was employed to further explore the factorial
validity of the WGS. Measured items were used as indicators
for latent factors, no items were removed, and error terms were
not permitted to correlate. Four measurement models were
estimated and compared:

e Model 1: A single first-order factorial model was specified
where all 10 items loaded directly on to a single factor called
“Work Gratitude.”

e Model 2: A three first-order correlated factor model
was estimated for the factors labeled “grateful appraisals”
(comprised of three items: SWGS1, SWGS2, and SWGS6),
“gratitude toward others” (comprised of four items:
SWGS5, SWGS7, SWGSS8, and SWGS12), and “intentional
attitude of gratitude” (comprised of three items: SWGS9,
SWGS10, and SWGSI1).

e Model 3: A second-order factorial model comprised of the
three first-order factors specified in the previous model
was specified to directly load onto an overall “Work
Gratitude” factor.

e Model 4: A bifactor model with one general Work
Gratitude factor (on which all 10 items directly loaded) and
three specific first-order factors (as mentioned in Model 2)
was estimated.

The results, summarized in Table 5, showed that Models 2,
3, and 4 fitted the data best. Models 2 and 3 produced the same
fit statistics [x%(625) = 133.21; df = 32; x2/df = 4.16; CFI = 0.98;
TLI = 0.97; RMSEA = 0.07 [0.059, 0.084]; SRMR = 0.07].
This is expected if the three factors fully represent a second-
order factorial model. Further, the bifactor model, Model 4,
fitted the data significantly better than the second-order factor
model, Model 2 (Ax? = —86.26; Adf = —7; x2/df = —2.28;
ACFI =0.02; ATLI = 0.03; ARMSEA = —0.03; ASRMR = —0.02;
AAIC = —72.26; ABIC = —41.29). Both models further fitted the
data significantly better than Model 1. Therefore, only Model 3
and 4 was retained for further inspection and analysis.
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TABLE 4 | Exploratory factor analysis-factor loadings and variance.

Label Item EFA Model 2 EFA Model 3 (removed items)
M A2 3 RE(%) M A2 A3 R? (%)

Grateful appraisals

WGS 1 Right now, | have so much at work to be thankful for. 0.91 —0.06 0.02 58.23 0.94 -0.06 -0.01 58.19

WGS 2 At this present time, if | had to list everything that | felt grateful for at 0.81 0.04 0.06 - 0.83 0.05 0.04 -
work, it would be a very long list.

WGS 6 At the present time, life has been good to me at work. 0.71 0.12 0.01 - 0.69 0.12 0.00 -

Gratitude toward others

WGS 5 Currently, | couldn’t have gotten where | am today at work without the —-0.05 0.84 —0.05 9.59 —-0.03 0.81 —0.04 11.67
help of many people.

WGS 7 Although I think it’s important to feel good about my current work 0.05 085 —-0.01 - 0.08 0.85 —-0.038 -
accomplishments, | think that it’s also important to remember how
others have contributed to my accomplishments.

WGS 8 Although I’'m basically in control of my work at the present time, | can’t —-0.07 0.86 0.10 - —-0.05 0.89 0.06 -
help but think about all those who have supported me and helped me
along the way.

WGS 12 Right now, | feel deeply appreciative for the things others have done for 0.19 0.51 0.17 - 0.19 0.49 017 -
me at work.

Intentional attitude of gratitude

WGS 9 Currently, | think that it’s important to “Stop and smell the roses” as it -0.10 0.04 0.82 7.82 -0.09 0.04 0.82 9.67
pertains to my work.

WGS 10 Currently, | believe that it's important to pause often to “count my 0.06 0.06 0.83 - 0.09 0.07 0.80 -
blessings” at work.

WGS 11 Right now, | think it's important to enjoy the simple things that pertainto ~ 0.02  —0.06  0.88 - 0.03 -0.07 0.89 -
my work.

Double loadings

WGS 3 At this time, | am grateful to a wide variety of people at work. 0.38 0.47 —0.01 - - - - -

WGS 4 Right now, | find myself able to appreciate the people, events, and 0.35 0.44 0.05 - - - - -
situations that have been part of my work history.

WGS 13 Today, | believe it's important to appreciate each day at work. 0.36 0.07 0.50 - - - - -

% = Factor Loading; R? = Variance. Bold = Significant loading with p < 0.01.

TABLE 5 | Competing confirmatory factor analytical models.

Model Type x2 df y2/df CFl TLI RMSEA SRMR AlC BIC aBIC Meets criteria

Model 1 Single first-order factor model 1113.4 35 31.81 0.75 0.68 0.22 [0.212-0.235] 0.09 15316.6  15449.3 15354.07 No

Model 2 Three first-order factor model  133.21 32 4.16 098 0.97 0.07 [0.059-0.084] 0.04 14342.4  14488.4 14383.6 Yes

Model 3  Second-order factor model 13321 32 416 098 0.97 0.07 [0.059-0.084] 0.04 14342.4 14488.4 14383.6 Yes

Model 4  Bifactor model 4695 25 183 1.00 1.00 0.04 [0.020-0.054] 0.02 14270.10 144471 14320.10 Yes

xZ = Chi-square; df = degrees of freedom; TLI = Tucker-Lewis Index; CFl = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation [90% ClJ;
SRMR = Standardized Root Mean Square Residual; AIC = Akaike Information Criterion; BIC = Bayes Information Criterion; aBIC = Adjusted Bayes Information Criterion.

Bold: Non-significant p > 0.001.

Item Level Descriptive Statistics,
Standardized Factor Loadings, and

Internal Consistencies

As shown in Table 6, all items were normally distributed
(skewness and kurtosis <2; Kim, 2013). Each item was clearly
associated with the overall factor being assessed (CITC r > 0.30;
Zijlmans et al., 2019), and each of the three sub-factors and
overall work gratitude was reliable at both the upper- (p > 0.80;
® > 0.80) and lower- bound level of internal consistency
(o > 0.70). For the bifactor model, both the Omega for the

specific factors and the Hierarchical Omega for the general factor
were higher than 0.80.

For the second-order factorial model, Model 3, all items
in each subscale loaded statistically significantly onto their
respective a priori factors with standardized factor loadings
ranging 0.74 to 0.93 (A > 0.40; p < 0.01; Kline, 2010). Further,
the AVE for both factors (and the overall Work Gratitude factor)
was higher than the suggested 0.50 cutoft point (Kline, 2010).
Further, all three first-order factors, grateful appraisals (» = 0.82,
SE =0.02, p < 0.01), gratitude toward others (A = 0.79, SE = 0.03,
p <0.01) and intentional attitude of gratitude (A = 0.86, SE = 0.03,
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TABLE 6 | Iltem level descriptive statistics, factor loadings and internal consistencies of the second-order factorial and bifactor models.

Factor Item Model 3-second order factorial model

Model 4-bifactor model

Gfactor

X o Skw KurtCITC A SE. R § AVE o0 o o Meets A S.E. R2 1

ECV OmegaS OmegaH Meets

criteria criteria
Grateful appraisal 0.73 0.89 0.88 0.89 Yes - Yes
SWGS 1 572 1.09 —1.20 1.54 0.82 0.88 0.01 0.77 0.28 - - - - Yes  0.70 0.03 0.49 Yes
SWGS 2 542 1.28 —-0.83 0.17 0.80 0.90 0.01 0.81 0.19 - - - - Yes  0.76 0.02 0.57 Yes
SWGS 6 5.80 1.03 —1.35 246 0.72 0.77 0.02 0.59 041 - - - - Yes  0.67 0.03 0.44 Yes
Gratitude toward others 0.67 0.89 0.88 0.88 Yes Yes
SWGS 5 5.67 1.20 —1.16 1.47 0.71 0.76 0.02 0.57 0.43 Yes  0.55 0.03 0.30 Yes
SWGS 7 5.80 1.00 —0.99 0.99 0.80 0.88 0.01 0.77 0.24 - - - - Yes  0.68 0.03 0.47 Yes
SWGS 8 573 1.03 —1.02 1.17 0.81 0.89 0.01 0.79 0.21 - - - - Yes  0.68 0.03 0.46 Yes
SWGS 12 575 1.03 —0.96 1.08 0.67 0.74 0.02 0.55 045 - - - - Yes  0.73 0.03 0.53 Yes
Intentional attitude of gratitude Yes
SWGS 9 557 1.19 —1.13 1.73 0.73 0.77 0.02 0.59 0.41 0.72 0.88 0.88 0.88 Yes 0.61 0.03 0.38 Yes
SWGS 10 578 1.06 —0.85 0.71 0.80 0.93 0.01 0.86 0.14 - - - - Yes  0.81 0.02 0.66 0.42 Yes
SWGS 11 5.85 096 —-0.96 1.26 0.79 0.84 0.02 0.71 0.29 - - - - Yes  0.70 0.03 0.49 0.51 Yes
Work gratitude 570 0.83 —0.62 0.22 - - - - - 068082082082 Yes - - Yes
Grateful appraisal 565 1.02 -0.96 0.80 - 0.82 0.02 0.67 0.33 - - - - Yes - - Yes
Gratitude toward others 574 092 —-0.76 0.60 - 0.79 0.03 0.62 0.38 - - - - Yes - - Yes
Intentional attitude of gratitude 573 096 —-0.77 0.26 - 0.86 0.02 0.74 0.26 - - - - Yes - - Yes

%, Mean; o, Standard deviation; Skw, Skewness; Kurt, Kurtosis; CICT, Corrected item total correlation; %, Standardized factor loadings; S.E., Standard Error; R, Variance; 5, ltem Uniqueness; AVE, Average Variance

Extracted; p, Composite Reliability; o, Cronbach’s Alpha; w, McDonald’s Omega.
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p < 0.01) loaded statistically significantly onto the second-order
Work Gratitude factor.

For the bifactor factorial Model 4, similar trends were
observed. All items loaded statistically significantly onto both
the general and specific factors with standardized factor loadings
ranging from 0.40 to 0.81 (A > 0.40; p < 0.01; Kline, 2010).
Additionally, the IECV for all items exceeded the 0.50 threshold
(Stucky et al., 2013). Further, the ARPB was below 15% on
each item, therefore, no item-related bias was evident (Rodriguez
et al,, 2016). The ECV for the general factor was larger than the
suggested 0.50 threshold, however, those for the specific factors
ranged from 0.31 to 0.36. This implies that the general factor for
the WGS is more representative of overall Work Gratitude, than
the individual factors. This lower level of ECV is still acceptable,
given that the threshold for the General Factor exceeds the limits.

Therefore, both models showed excellent levels of
measurement quality and were therefore retained for
further analysis.

Measurement Invariance and Mean

Comparisons

Next, the factorial equivalence of both Model 3 and Model 4 was
tested with respect to males vs. females. The results, summarized
in Table 7, showed that all models fitted the data based on the
criteria described in Table 3. Further, no statistically significant
differences in 2 as well as RMSEA (A < 0.015), SRMR
(A <0.015), CFI (< 0.01), TLI (<0.01), and x 2/df (<1) between
the configural, metric, scalar, and strict invariance models could
be established (Cheung and Rensvold, 2002; Wong and Wong,
2020). Therefore, both models showed to be invariant between
genders and meaningful mean comparisons can be made.

For Model 3’s first-order factors, the results showed that no
differences between males and females could be found for grateful
appraisals (A x = —0.02; SE = 0.12; p = 0.87), gratitude toward
others (A x = 0.08; SE = 0.13; p = 0.50) or intentional attitude of
gratitude (A X = 0.18; SE = 0.12; p = 0.12). No mean differences
for overall Work Gratitude between males and females could be
established (A % =0.09; SE = 0.12; p = 0.44).

Similar results were present for the Bifactor Model 4. No mean
differences between males and females could be found on the
three specific factors: grateful appraisals (A x = —0.19; SE = 0.28;
p = 0.48), gratitude toward others (A X =0.02; SE =0.19; p = 0.93)
or intentional attitude of gratitude (A x = 0.17; SE = 0.22;
p = 0.44). No mean differences between genders on the general
Work Gratitude could be established (A x = 0.11; SE = 0.17;
p=0.53).

Convergent Validity With the Trait
Gratitude Scales (GQ6 and Gratitude,

Resentment, and Appreciation Scale)

To establish convergent validity, the two best fitting factorial
models of the WGS were entered into a measurement model
with two closely associated other measures of gratitude. The
GQ6 was estimated as a unidimensional factor, with all items
loading directly onto an overall dispositional gratitude factor.
Further, the GRAT scale was estimated as a multidimensional

factor comprised of three first order factors namely simple
appreciation. appreciation for others and lack of a sense of
deprivation. All items were specified to load onto their prior
theoretical factorial models.

The results in Table 8 showed that for the second-order
factorial Model 3 and the two trait gratitude scales, the data fitted
the model adequately [x%(601) = 1195.659; df = 452; ¥ */df = 2.65;
CFI = 0.90; TLI = 0.90; RMSEA = 0.05 [0.049, 0.056];
SRMR = 0.07]. Both gratitude factors were strongly (r > 0.50)
and statistically significantly (p < 0.05) related to the WGS.

For the bifactor Model 4 including the two trait
gratitude scales, the data also fitted the model adequately
(%% (601) = 1118.47; df = 440; x2/df = 2.54; CFI = 0.91; TLI = 0.90;
RMSEA = 0.05 [0.047, 0.054]; SRMR = 0.07]. The results showed
that the general Work Gratitude factor was significantly related
to both the GRAT (r = 0.57; p < 0.05) and the GQ6 (r = 0.34;
p < 0.05). All the specific factors, excluding gratitude toward
others (r = —0.11; p = 0.08), related statistically significantly to
GQ6 and GRAT. However, these relationships ranged from small
to marginal. The results imply that the second order factorial
model seems to be better associated with the trait gratitude scales
than the bifactor model.

Concurrent and Discriminant Validity

To establish concurrent and discriminant validity, separate
structural models were estimated for the second-order Model 3
and the bifactor Model 4, and CSES and PCQ-12. For concurrent
validity, CSES was specified as a unidimensional construct,
where all items loaded directly onto a single factor. PCQ-12
was specified as second-order factorial model comprised of
four specific factors (hope, efficacy, resilience, and optimism).
In both models, demographic factors were used to establish
discriminant validity. For concurrent validity, the WGS was
regressed on both CSES and the second order PsyCap factor. For
discriminant validity, the demographic factors were specified to
correlate with the WGS.

The results in Table 9 showed that the second-order factorial
Model 3, with demographic factors, CSES and PCQ-12, fitted
the data adequately [X2(607) = 1722.41; df = 652; xz/df = 2.64;
CFI = 090; TLI = 0.90; RMSEA = 0.05 [0.049, 0.055];
SRMR = 0.06]. The results showed that none of the demographic
factors related significantly to Work Gratitude (p > 0.05).
Further, Work Gratitude was positively and significantly related
to CSES (B = 0.38; SE = 0.05; p < 0.05; R*> = 0.15) and PCQ-
12 (B = 0.61; SE = 0.04; p < 0.05; R? = 0.37). Both concurrent
and discriminant validity could therefore be established for the
second order factorial Model.

For the Bifactor Model 4, with demographic factors, CSES
and PCQ-12, the results showed that the model fitted the data
adequately [ 2 (607) = 1358.03; df = 614; x2/df = 2.22; CFI = 0.91;
TLI = 0.90; RMSEA = 0.05 [0.041, 0.058]; SRMR = 0.05]. The
results showed that most of the demographic variables were not
associated with neither the general nor the specific factors of
the WGS, with three exceptions. Age (r = 0.24, p < 0.05) and
tenure (r = 0.18, p < 0.05) were significantly related to intentional
attitude of gratitude. Occupation was related to gratitude toward
others (r = —0.16, p < 0.05). Therefore, discriminant validity
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TABLE 7 | Measurement invariance for gender.

Model x2 df x2/df CFl TLI RMSEA SRMR Model Ax2 Ay2/df ACFI ATLI ARMSEA ASRMR Meets
comparison criteria

Second-order factorial model

M1 Configural 165.16 64 2.58 0.98 0.97 0.07 [0.058-0.085] 0.04 - - - - - - - Yes
invariance

M2 Metric invariance:  182.66 71 2.57 0.97 0.97 0.07 [0.059-0.084] 0.06 M2 vs. M1 1750 —-0.01 0.00 0.00 0.00 0.02 Yes
first order

M3 Metric invariance:  186.56 73 2.56 0.97 0.97 0.07 [0.059-0.084] 0.07 M3 vs. M2 3.90 -0.02 0.00 0.00 0.00 0.01 Yes
second order

M4 Scalar invariance:  197.88 80 2.47 0.97 0.97 0.07 [0.057-0.081] 0.08 M4vs. M3  11.32 —-0.08 0.00 0.00 0.00 0.00 Yes
first order

M5 Scalar invariance:  202.29 82 2.47 0.97 0.97 0.07 [0.057-0.081] 0.08 M5 vs. M4 441 -0.01 0.00 0.00 0.00 0.00 Yes
second order

Bifactor model

M1 Configural 67.11 50 1.34 1.00 0.99 0.03 (0.000-0.053) 0.02 - - - - - - - Yes
invariance

M2 Metric invariance 108.31 66 1.57 0.99 0.99 0.04 (0.026-0.058) 0.07 M2 vs. M1 36.20 0.22 —0.01 —0.01 0.01 0.05 Yes

M3 Scalar invariance 116.18 72 1.61 0.99 0.99 0.04 (0.029-0.059) 0.07 M3vs.M2  12.87 0.05 0.00 0.00 0.00 0.00 Yes

x2 = Chi-square; df = degrees of freedom; TLI = Tucker-Lewis Index; CFI = Comparative Fit Index; RMSEA = Root Mean Square Error of Approximation [90% ClJ;

SRMR = Standardized Root Mean Square Residual.

TABLE 8 | Convergent validity with the GQ6 and GRAT.

Relationships Standardized Validity established
r S.E t-value P
Second order model WGS «— GQ6 0.50 0.06 8.97 0.00 Yes
WGS «— GRAT 0.69 0.03 20.26 0.00 Yes
Bifactor model Grateful appraisals <— GQ6 0.15 0.07 2.33 0.02 Yes
Gratitude toward others <—— GQ6 0.33 0.07 4.69 0.00 Yes
Intentional attitude of gratitude <—— GQ6 0.18 0.07 2.46 0.01 Yes
Work gratitude «— GQ6 0.34 0.07 5.18 0.00 Yes
Grateful appraisals «<—— GRAT —0.11 0.06 —1.78 0.08 No
Gratitude toward others <—— GRAT 0.37 0.06 6.30 0.00 Yes
Intentional attitude of gratitude <—— GRAT 0.19 0.07 2.66 0.01 Yes
Work gratitude «<—— GRAT 0.57 0.06 10.37 0.00 Yes

<«— = Correlation; r = correlation coefficient; S.E = Standard Error; p = statistical significance.

could not be established. However, concurrent validity for the
bifactor Model 4 was established as all specific and general
factors related positively and significantly to CSES and PCQ-12
(p < 0.05).

Therefore, the results show that only the second-order
factorial model was supported to be both concurrently and
discriminately valid.

DISCUSSION

Despite its numerous recognized benefits, to-date there are
limited applications of gratitude in the workplace. Furthermore,
current gratitude measures pose a number of challenges that
hamper effective measurement of gratitude at work. This
study sought to fill this gap by developing and evaluating a
WGS. Integrating the extant gratitude literature, we defined
work gratitude as “the intentional choice to engage in

positive appraisals and feelings of thankfulness and appreciation
toward the characteristics, situations, and people currently
present in one’s work context.” We used a systematic, six-
phased approach to determine the factorial validity, internal
consistency, measurement invariance, concurrent, convergent
and discriminant validity of the WGS. Furthermore, we
compared first-order, second-order, and bifactor competing
models for Work Gratitude.

The results supported a 10-item measure for a second-
order factorial model of work gratitude comprised of three
dimensions: “grateful appraisals” (three items), “gratitude toward
others” (four items), and “intentional attitude of gratitude”
(three items). This second-order factorial model showed
significantly better model fit, measurement quality, internal
consistency, measurement invariance in relation to gender,
concurrent validity in relation to two existing dispositional
gratitude scales (GQ-6; McCullough et al., 2002, and GRAT;
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TABLE 9 | Concurrent and discriminant validity.

Relationships Type of validity Standardized Validity established
B r S.E t-value p R2
Second order model
Work gratitude <—— Gender Discriminant - 0.02 0.04 0.45 0.65 - Yes
Work gratitude <—— Age Discriminant = 0.06 0.04 1.34 0.18 N Yes
Work gratitude <—— Occupation Discriminant - —0.09 0.04 —2.24 0.06 - Yes
Work gratitude «<—— Tenure Discriminant - 0.01 0.04 0.21 0.83 - Yes
Work gratitude — CSES Concurrent 0.38 - 0.04 9.13 0.00 0.15 Yes
Work gratitude — PCQ-12 Concurrent 0.61 - 0.04 17.19 0.00 0.37 Yes
Bifactor model
Grateful appraisals <—— Gender Discriminant - -0.14 0.07 —2.04 0.06 - Yes
Gratitude toward others «<—— Gender Discriminant - —0.07 0.06 —1.07 0.28 - Yes
Intentional attitude of gratitude <—— Gender Discriminant - —0.02 0.07 —0.31 0.75 - Yes
Work gratitude «<——Gender Discriminant - 0.09 0.05 1.69 0.09 Yes
Grateful appraisals «<— Age Discriminant - 0.04 0.06 0.70 0.49 - Yes
Gratitude toward others <—— Age Discriminant - 0.03 0.06 0.62 0.54 - Yes
Intentional attitude of gratitude <—— Age Discriminant - 0.24 0.07 3.56 0.00 - No
Work gratitude <—— Age Discriminant - —0.02 0.05 —-0.35 0.73 - Yes
Grateful appraisals <—— Occupation Discriminant - —-0.11 0.07 —1.62 0.1 - Yes
Gratitude toward others <—— Occupation Discriminant - —-0.16 0.06 —2.60 0.01 - No
Intentional attitude of gratitude <—— Occupation Discriminant - —-0.07 0.06 —1.18 0.26 - Yes
Work gratitude <—— Occupation Discriminant - —0.01 0.05 —0.25 0.81 - Yes
Grateful appraisals <—— Tenure Discriminant - 0.01 0.08 0.10 0.92 - Yes
Gratitude toward others «<—— Tenure Discriminant - 0.11 0.06 1.86 0.06 - Yes
Intentional attitude of gratitude <—— Tenure Discriminant - 0.18 0.08 2.41 0.02 - No
Work gratitude <—— Tenure Discriminant - —0.01 0.06 —0.23 0.82 - Yes
Grateful appraisals <—— CSES Concurrent 0.50 - 0.08 6.28 0.00 0.40 Yes
Gratitude toward others «<—— CSES Concurrent 0.21 - 0.08 2.71 0.01 0.40 Yes
Intentional attitude of gratitude <—— CSES Concurrent 0.30 - 0.09 3.25 0.00 0.40 Yes
Work gratitude <—— CSES Concurrent 0.14 - 0.06 2.24 0.038 0.40 Yes
Grateful appraisals <—— PCQ-12 Concurrent 0.63 - 0.07 8.68 0.00 0.66 Yes
Gratitude toward others «<—— PCQ-12 Concurrent 0.25 - 0.07 3.72 0.00 0.66 Yes
Intentional attitude of gratitude «<—— PCQ-12 Concurrent 0.30 - 0.08 3.61 0.00 0.66 Yes
Work gratitude «— PCQ-12 Concurrent 0.34 - 0.06 5.54 0.00 0.66 Yes

— = Regression; <— = Correlation; p = Standardized Beta; r = correlation coefficient; S.E = Standard Error; p = statistical significance; R° = Variance.

Thomas and Watkins, 2003; Watkins et al., 2003), convergent
validity in relation to core self-evaluations (Judge et al,
2003) and PsyCap (Luthans et al., 2007; Avey et al, 2011),
and discriminant validity in relation to demographic factors
(age, gender, occupation and tenure) than other a priori
factorial permutations.

This study, therefore, supports work gratitude as a second-
order construct with three underlying first-order dimensions.
From this perspective, work gratitude is operationalized and
measured as a function of (a) grateful appraisals of work
(i.e., positive, cognitive appraisals of work characteristics and
situations), (b) gratitude toward others at work (i.e., social
appreciation toward the contributions of others at one’s work),
and (c) an intentional attitude of gratitude (i.e., purposefully
enumerating, enjoying, and being mindful of positive aspects
of one’s work). The results showed that this multidimensional
conceptualization of work gratitude is related to, yet empirically

distinct from other existing gratitude measures. In line with the
findings of Cain et al. (2019), this means that employees who
are generally inclined to show gratitude toward others may or
may not necessarily show feelings of gratitude at work, and
those experiences of gratitude at work may not necessarily extend
to other life domains. Thus, work gratitude is related to, but
conceptually distinct from gratitude in other life domains, or
gratitude in general.

This multidimensional measurement strategy is closely
aligned with the gratitude literature (Watkins et al., 2003;
Morgan et al, 2017), as well as the positive organizational
literature (Youssef and Luthans, 2013; Youssef-Morgan and
Luthans, 2013; Luthans and Youssef-Morgan, 2017). This
three-dimensional  self-other-environment  characterization
of gratitude is also consistent with established psychological
frameworks such as social cognitive theory, where agentic
actions occur at the intersection of self-reflection, observation
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and learning from others, and influencing while being
simultaneously influenced by one’s environment (Bandura,
2001, 2012; Bandura and Locke, 2003).

Specifically, gratitude is not just a unidimensional,
deterministic dispositional trait (McCullough et al, 2002),
or a transient, momentary affective state (Spence et al., 2014).
It involves intentional, cognitive, affective, social mechanisms
through which one reflects upon, evaluates, and appreciates
various aspects of a specific context, such as meaningful and
enjoyable work experiences, as well as the contributions of
leaders, mentors, and colleagues at work (Luthans et al., 2015).
The agentic and intentional components of gratitude are
essential. Here, an employee purposefully chooses to be mindful
of these various positive aspects of work and react to them
positively and gratefully, rather than taking them for granted.
Lyubomirsky (2007) posits that about 50% of positivity is trait-
based, and circumstances determine only 10%, but 40% is open
to growth and development through one’s intentional choices,
thoughts and actions. This malleability and intentionality
of gratitude is particularly relevant in the work context. For
example, widely recognized gratitude development interventions
(Davis et al., 2016) can be beneficial and effective if applied in
the workplace to promote well-being, prosocial behaviors, and
other desirable work outcomes. With the contribution of the
current study, employee levels of work gratitude can be regularly
assessed, monitored, and targeted for short and effective training
interventions to promote grateful appraisals, gratitude toward
others, and intentional attitudes of gratitude in employees.

Strengths and Limitations

Among the notable strengths of this study are sample size and
the availability and utilization of highly relevant constructs with
valid and reliable measures (GQ-6, GRAT, CSES, and PCQ-12) to
facilitate item generation and assess the concurrent, convergent,
and discriminant validity of the WGS. Another strength is the
rigorous and systematic testing of competing models and the
highly consistent results supporting the two-factor model.

An important limitation of this study is that the sample was
drawn from an educational environment, namely a medium-
sized school district in the United States. This may limit the
generalizability of the findings to other contexts. More effort
should be taken by future researchers to investigate the factorial
structure of the instrument in other work-related contexts.
Furthermore, the majority of participants were young, female,
teachers, with short tenure, which limits the external validity of
the findings. However, the positions of the participants still varied
widely, resembling a wide range of jobs in other industries and
professions. Males, older, and longer tenured participants were
adequately represented. Measurement invariance was supported
for gender, and there was sufficient variation in gender, age,
tenure and occupation to support discriminant validity.

Another limitation is that this study did not test for predictive
or incremental validity of the WGS. Future studies can utilize
the WGS to predict meaningful work attitudes, behaviors,
performance, and other important work outcomes. They can also
incorporate established predictors of such outcomes to assess the
incremental validity of the WGS.

Future Directions

Future research should examine the WGS in a wide range
of work contexts such as manufacturing, services, and non-
profit organizations of varying sizes to establish external validity.
Furthermore, gratitude and other character strengths and virtues
(Peterson and Seligman, 2004) are perceived and expressed
differently across cultures. Thus, the WGS should be examined
in other countries and cultures beyond the United States.

The availability of a valid and reliable measure of work
gratitude is an important step in expanding the gratitude
literature and research to the work context, linking it to
strategic workplace initiatives such as human resource selection
and development, and utilizing it to promote desirable work
outcomes such as employee productivity, wellbeing, and
prosocial behaviors. In terms of practical implications, there are
many recognized and easy-to-implement gratitude interventions,
which can be readily implemented in the workplace. Developing
gratitude can yield highly desirable prosocial behaviors (Ma et al.,
2017), which can promote employee wellbeing and a positive
organizational culture.

Finally, the development of a context-specific measure
of gratitude is an important step in operationalizing,
measuring, and developing gratitude in other important
life domains. Specifically, the WGS can be easily adapted
to other contexts, by replacing the word “work” with other
contexts of interest. This approach is similar to adaptations of
the PCQ-12 to measure PsyCap in a variety of contexts (e.g.,
academic PsyCap, Martinez et al, 2019, 2021; relationship
and health PsyCap, Luthans et al, 2013). Future research
should rigorously examine and evaluate the psychometric
characteristics of such adaptations of the WGS, but the
availability of a context-specific measure of gratitude offers a
valuable starting point.
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The Work Gratitude Scale

APPENDIX A: THE WORK GRATITUDE SCALE

Instructions: For the following set of questions, think about your current working environment. Consider, the nature and function of your work, your colleagues/peers

and the role work plays in your life. Then indicate to what extent you agree with the following 10 questions.

Strongly Disagree Slightly Neutral Slightly Agree Strongly

No Item

Grateful appraisals

1 Right now, | have so much at work to be thankful for.

2 At this present time, if | had to list everything that | felt grateful for at work, it

would be a very long list.
3 At the present time, life has been good to me at work.

Gratitude toward others

4 Currently, | couldn’t have gotten where | am today at work without the help of
many people.
5 Although | think it's important to feel good about my current work

accomplishments, | think that it’s also important to remember how others have
contributed to my accomplishments.

6 Although I'm basically in control of my work at the present time, | can’t help but
think about all those who have supported me and helped me along the way.

7 Right now, | feel deeply appreciative for the things others have done for me at
work.

Intentional attitude of gratitude

8 Currently, | think that it's important to “Stop and smell the roses” as it pertains to
my work.

9 Currently, | believe that it’s important to pause often to “count my blessings” at
work.

10 Right now, | think it's important to enjoy the simple things that pertain to my
work.

agree agree

4 5 6 7

5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7
4 5 6 7

Scoring Create an average or “mean” score of the following items to create a score for each of the components of the GWS

1.Grateful appraisals = (Item 1 + Iltem 2 + Item 3)/3
2.Gratitude toward others = (tem 4 + ltem 5 + Item 6 + Item 7)/4
3.Intentional attitude of gratitude = (tem 8 + Iltem 9 + Item 10)/3

To create an overall score of work gratitude, create an average score of the means for each of the aforementioned components

1.0verall Gratitude at Work = (Grateful appraisal 4+ Gratitude toward others + Intentional attitude of gratitude)/3
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Critics of positive psychology have questioned the validity of positive psychological
assessment measures (PPAMSs), which negatively affects the credibility and public
perception of the discipline. Psychometric evaluations of PPAMs have shown that various
instruments produce inconsistent factor structures between groups/contexts/times
frames, that their predictive validity is questionable, and that popular PPAMSs are culturally
biased. Further, it would seem positive psychological researchers prioritize date-model-fit
over measurement quality. To address these analytical challenges, more innovative
and robust approaches toward the validation and evaluation of PPAMs are required
to enhance the discipline’s credibility and to advance positive psychological science.
Exploratory Structural Equation Modeling (ESEM) has recently emerged as a promising
alternative to overcome some of these challenges by incorporating the best elements
from exploratory- and confirmatory factor analyses. ESEM is still a relatively novel
approach, and estimating these models in statistical software packages can be complex
and tedious. Therefore, the purpose of this paper is to provide novice researchers with
a practical tutorial on how to estimate ESEM with a convenient online tool for Mplus.
Specifically, we aim to demonstrate the use of ESEM through an illustrative example
by using a popular positive psychological instrument: the Mental Health Continuum-SF.
By using the MHC-SF as an example, we aim to provide (a) a brief overview of ESEM
(and different ESEM models/approaches), (b) guidelines for novice researchers on how
to estimate, compare, report, and interpret ESEM, and (c) a step-by-step tutorial on how
to run ESEM analyses in Mplus with the De Beer and Van Zy ESEM syntax generator.
The results of this study highlight the value of ESEM, over and above that of traditional
confirmatory factor analytical approaches. The results also have practical implications for
measuring mental health with the MHC-SF illustrating that a bifactor ESEM Model fits the
data significantly better than any other theoretical model.

Keywords: exploratory structural equation modeling, psychometrics, factor analysis, mental health continuum,
statistical tutorials
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INTRODUCTION

Positive psychology emerged in the late 1990s to counterbalance
the dominating psychopathological focus of the time (1). In the
22 years since its inception, positive psychology’s strive to apply
the scientific method to investigate the positive states, -traits, and
-behaviors that enhance mental health, has spawned a magnitude
of new theories, models and constructs (2, 3). The growth of
the discipline resulted in a rapid rise in the development and
use of “positive psychological assessment measures” (PPAMs)
aimed at measuring these positive psychological constructs
validly and reliably (4). However, critics of positive psychology
have questioned the validity of PPAMs (5-8). Psychometric
evaluations of PPAMs have shown that various instruments
produce inconsistent factor structures, that reliability estimates
vary significantly between groups/contexts/times frames, that the
predictive validity is questionable and that popular PPAMs are
culturally biased [cf. (9-11)]. Although these challenges apply
to all self-report psychometric instruments aimed at measuring
psychological phenomena, it is particularly damaging to the
discipline as it fuels current scientific critiques of positive
psychology [cf. (12, 13)]. These critiques, in turn, negatively affect
the credibility and public perception of the discipline.

A typical example of these challenges can be seen with
the Mental Health Continuum-Short Form [MHC-SF; (14)].
The MHC-SF is one of the most popular PPAMs aimed at
measuring mental health, has shown to produce various factorial
models ranging from a correlated three first-order factorial
model (comprised of emotional-, psychological-, and social well-
being) through to various types of bifactor models with varying
ranges of reliability (15-18). Zemojtel-Piotrowska et al. (18) also
showed that the MHC-SF is not equivalent between cultures
and required various modifications of the factorial model to
ensure that partial invariance could be established. Further, the
item relating to “positive relationships” on the psychological
well-being sub-scale, is strongly related to the social well-being
subscale and has shown to load on both constructs in several
contexts [cf. (18)]. In individualistic cultures, a clear distinction
between these three factors is apparent, however in collectivistic
cultures psychological- and social well-being seem to be tied
more closely together (16, 18). Therefore, limiting the cross-
cultural comparisons which could be made with the instrument.
A final conceptual issue also pertains to how mental health
is defined vs. how it's measured. Keyes (19) indicated that
mental health lies on a continuum ranging from languishing
to flourishing. However, the MHC-SF measures mental health
as a function of “a dynamic interaction between three factors”
classified into three categories (languishing, moderate mental
health, and flourishing). When cross-loadings are constrained
to zero in its estimation, no “dynamic interaction” between
these factors can be captured. Further, the categorization of
mental health into categories is not aligned with the idea that
mental health ranges on a continuum. Therefore, there is a
disconnect between the conceptual formation of mental health as
a continuum and the psychometric measurement (or estimation)
thereof as categorical. Given that factors like mental health
cannot directly be observed but only inferred through behavioral

observation, Morin et al. (20) argued that the approach employed
to (analytically) explore and validate instruments measuring
these factors may be at the core of the issue.

Marsh et al. (21) argued that behavioral observation in
psychological research usually takes the form of recorded
responses to observed indicators (items on questionnaires),
reflecting the overall, unobserved latent factor it is supposed
to be measuring. Factor analysis was therefore developed to
explore and represent these psychological constructs through
constructing latent factors that are seen as the “underlying
cause of these behaviors” [(20), p. 1,044]. Although a variety of
multivariate factor analysis techniques exist to model and explore
the factorial structures of constructs, psychological research
has broadly adopted exploratory factor analyses (EFA) and
confirmatory factor analysis (CFA) as its methods of choice
(20-22).

EFA refers to a set of statistical techniques used to identify
or uncover the smallest number of relevant dimensions needed
to explain the covariation amongst a set of measured items or
variables (23). In other words, EFA aims to identify common
factors in data that explains the order and structure amongst
measured items (21). EFAs allow for factors to be freely estimated
by the available data, and cross-loadings are permitted to achieve
a simple and interpretable factorial solution (23). EFAs are not
without their criticisms and limitations. EFAs cannot incorporate
or control for method effect (24). For example, when two
relatively similarly worded items are present in a questionnaire,
the covariance between these cannot entirely be explained only by
their relationship with the latent construct; a residual correlation
would need to be added. Further, within the EFA framework,
scores produced by an instrument cannot directly be compared
with scores produced by other groups or even over time (23).
Direct comparisons are only possible if the item and factor
loadings are precisely the same for both groups (which in practice
is unlikely). This further implies that factorial equivalence or
measurement invariance cannot be estimated or compared (25).
A final major limitation is that EFA is data-driven, limiting
its usefulness to applied researchers wanting to conduct more
complex analysis (21, 26).

In contrast, CFA was developed by Joreskog (26) as a theory-
driven approach whereby factor structures rely purely on an
a priori specification of unique items onto their respective
latent factors. In other words, CFAs aim to explore how well
a predefined theoretical model “fits” the data that has been
collected. Here, researchers formulate several clear hypotheses
about the nature of a construct (e.g., how many factors it
comprises of, whether factors are related or not, which items
load onto which construct etc.) before data collection or analysis
(23, 27). These assumptions are then tested against the data,
and different or “alternative” theoretically informed models
are sequentially computed and compared to determine which
fits the data best. Within CFAs, items are forced to be only
related to one specific latent factor, whereby loadings on other
factors are constrained to be zero (28). Unlike EFAs, CFAs
actively model and incorporate item uniqueness and correct
for measurement error (20). Further, CFA models tend to
produce more parsimonious models, where latent variables are
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easier to understand and interpret (29). CFAs have become
more dominant in their use over the last three decades due
to the advent of Structural Equation Modeling (SEM) and
more powerful computers to process data (21, 28). This allows
researchers to model complex data and construct more “accurate”
models of behavior given real-world scenarios (21).

Although CFAs within the SEM framework are currently
probably the most widely used method to examine the factorial
structure of an instrument in psychological research (20, 29),
it is not without its limitations. Conceptually, CFA models are
often overly simplistic, restrictive and idealistic as it assumes
“pure factors,” where items only load onto their a priori latent
factors (i.e., cross-loadings are constrained to zero) (21, 28,
30). Given that most items on psychological measures tend to
measure more than one conceptually related factor, some degree
of construct-relevant association between items can and should
be expected (31). This naturally leads to several significant, yet
small cross-loading items on non-target factors (29). Forcing
items to then only load on one a priori latent factor and
constraining cross-loadings to zero leads to a more parsimonious
model but artificially inflates the associations of items with factors
(27, 28). This, in turn, would lead to inflated model fit statistics
and inflated measurement quality indicators, which results in
positively biased factor correlations; unless all non-target factor
loadings are close to zero (21, 27). Simulation studies have shown
that even small cross-loadings need to be considered to avoid
inflated parameter estimates and biased results (22). Therefore,
this positive bias, along with constraining loadings to zero, could
undermine the discriminant validity of more restrictive CFA
models, as correlations between factor indicators is forced to only
go through their main factors (22, 24). In practice, this distorts
how the interrelationships between the constructs are interpreted
and, therefore, also their meaning (22).

Another issue relates to the goodness-of-fit indices [cf.
(32)], which CFA models rely on. These fit indices are
usually too restrictive when applied to multi-factor psychological
instruments. Therefore, it is almost impossible to achieve “good”
data-model fit without significant modifications to the factorial
models (33). However, when looking at item level indicators
and measures of reliability, these same models that produce
“bad fit” can produce reasonable item loadings and high levels
of reliability (33-35). Researchers then tend to incorporate
more dubious exploratory, data-driven, approaches within the
CFA framework to enhance data-model fit, such as correlating
residual error terms on items, item parceling, HARKing, or
constraining paths to be equal (21). Similarly, various studies
have anecdotally shown discrepancies between the reported EFA
and CFA results, which cannot solely be due to multiple cross-
loadings that were not correctly modeled [cf. (29, 31)]. Therefore,
traditional CFA approaches do not seem to fit psychological
constructs that well. This poses several challenges for positive
psychological research as this positive bias undermines support
for (a) the multidimensional view of psychological constructs
and instruments assuming to measure such, (b) the discriminant
validity of PPAM, (c) the predictive validity of psychometric
instruments based on high levels of multi-collinearity, and (d) the
practical, diagnostic usefulness of an instrument (22).

More innovative and robust approaches to validating and
evaluating psychometric instruments are required to address
these analytical challenges. Applying more innovative and
flexible approaches to evaluating PPAMs could enhance the
discipline’s credibility and advance positive psychological science.
Recent developments in the field have started to use more
flexible approaches to factor analysis such as Bayesian estimation
[cf. (36) for a gentle introduction] and even incorporating
EFA approaches into CFA models through SEM in order
to capitalize upon the strengths of both (20). One of these
promising alternatives to overcome the restrictions posed by the
aforementioned analytical frameworks is Exploratory Structural
Equation Modeling (ESEM) (30).

Exploratory Structural Equation Modeling
ESEM was developed to incorporate the best elements of both
CFAs [e.g., predictive relationships between factors (adjusted
for measurement error), can produce method factors, correlated
item uniqueness, estimate complex error variance structures, and
produce bifactor models, estimate measurement invariance, and
even be specified into auto-regressive models) and EFAs (e.g.,
allowing cross-loadings] into the traditional SEM framework
(30). Therefore, ESEM provides a compromise between the
mechanical iterative approach toward finding optimal factorial
solutions through rotations within an EFA and the restrictive a
priori theory-driven modeling approach employed within CFA
measurement models (20).

Marsh et al. (22) stated that ESEM is fundamentally
a confirmatory technique (although it can be used in an
exploratory way), which through a target rotation, makes it
possible to model data in a confirmatory way by allowing for the
presence of cross-loadings between items. Although permitted,
cross-loadings (non-target loadings) are constrained to be as
close to zero as possible (30). Drawing from CFAs, within the
ESEM framework, the researcher has more a priori control over
the expected factor structure of an instrument. Further, how
ESEM models identify mean structures is typically similar to
traditional CFA models where item intercepts are estimated freely
and latent factor means are constrained to zero (22, 30). Given
that a CFA model is also nested within an ESEM model, both
models can directly be compared through traditional model fit
indices (22). When an ESEM solution fits the data better than a
traditional CFA model, the estimated factor correlation is likely
to be substantially less biased than in the CFA model (22).

ESEM incorporates more flexible EFA models into its model
estimation by allowing items to cross-load on non-target factors.
However, this means that the rotation method employed is
critically important as the size and direction of the estimated
factor correlations differ depending on the type of rotation
(22). Rotation procedures are required for model identification
but are employed to simplify the interpretability of the factors
which ESEM/EFAs tend to estimate (37). The choice of rotation
procedure directly affects the estimated factor correlations and
cross-loadings (37). Xiao et al. (29) indicated that the three
most popular rotation methods employed in ESEM are the
(oblique) geomin- and target rotations, with orthogonal rotations
being used for bifactor ESEM models. Asparouhov and Muthén
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(30) stated that geomin rotations, where correlations between
factors are estimated and incorporated, generally perform well
if the estimated model isn’t too complex. On the other hand,
target rotations allow ESEM model estimations to be used more
confirmably but depend on the a priori assumptions made about
how cross-loadings are specified (30). Target rotations do not
require a researcher to specify “anchor items” with non-targeted
factor loadings (22) and provide more control in specifying
models (30). This implies that more complex models can be
estimated when using target rotation and should be preferred
(30). In bifactor ESEM models, the general (G) factor and the
specific (S)factors need to be specified as totally independent
from one another, and therefore the relationships between
factors and variances shared need to be constrained through the
orthogonal rotation (37).

ESEM poses several advantages over and above those of the
traditional CFA and EFA approaches. Morin et al. (20) and
Marsh et al. (22) argued that ESEM is more robust, rigorous,
and flexible than most analytical approaches as (a) it can
simultaneously estimate both CFA and EFA models, (b) it can
estimate less restrictive measurement models that permit cross-
loadings which can produce useful-fit indices and parameter
estimates, (c) it usually fits the data significantly better than
traditional CFA and EFA models, (d) latent factor correlations
are less biased and are closer to the true associations and
most importantly, (e) these models are usually also more in
line with the theoretical conceptualization and considerations
of the construct the instruments intend to measure. Van Zyl
et al. (38) also showed that ESEM models could potentially
compensate for wording effects and cross-cultural differences in
the interpretation of items when comparing different national
or cultural groups. It is, however, essential to note that ESEM
does not necessarily increase the instrument’s reliability and
that, despite improving model-fit, researchers should always
carefully inspect all item-level parameters. Further, various
typical simple and more complex CFA model permutations can
also be estimated within the ESEM framework, such as first-
order-, hierarchical-, and bifactor models (39, 40). As such, ESEM
could be used for several purposes such as scale construction
(like traditional EFA), refinement and validation (like traditional
CFAs), and replication (40).

Although there are several advantages of ESEM, it also has
several limitations. Traditional (first-order) ESEM models cannot
easily be used in more complex, predictive, or hierarchical
models (20, 41). For example, Morin et al. (24) argued that the
bootstrapped confidence intervals required to provide support
for the indirect effect of a mediator on the relationship between
an exogenous and endogenous factor cannot be generated
with ESEM models. In other words, one would for instance,
not be able to determine how mental health indirectly affects
the person-environment-performance relationship. Normal first-
order ESEM factors can also not meaningfully be used as
indicators for higher-order factors which limits its use in,
for example, full latent growth curve models (42). Morin
et al. (20) argued that to do so, the higher-order factorial
model should be constructed based on the correlations of
the first-order factors. However, this provides nothing more

than just a simple expression of these inter-factor correlations
that do not accurately represent the hierarchical nature of
a multidimensional construct. Current estimation procedures
for ESEM models, also do not support multilevel- or mixture
modeling (39) nor mixture models (42), thus limiting its use
in, for example, daily-diary intervention studies. According
to Marsh et al. (39) it is also not presently possible to
accurately estimate partial factorial invariance. Morin et al
(42) also indicate that latent means can’t be constrained in
multi-group models, and therefore comparisons between (for
example) genders/ages/cultures on mental health is not possible.
Marsh et al. (39) also mentioned that within ESEM, multiple
sets of (unrelated) factors cannot be estimated simultaneously,
as permitting for cross-loadings between these factors (e.g.,
mental health vs. performance) would undermine the theoretical
foundation of both factors. Further, full ESEM models may
lack parsimony and that the popular (dubious) approaches to
circumvent such used within CFAs (such as item parceling,
or using manifest scale scores) could not be used to ensure
convergence (22, 39). Another limitation is that using ESEM
models within structural models may present convergence and
estimation problems (24). For the applied researcher, ESEM
models may therefore not be useful above and beyond exploring
the factorial validity of an instrument.

To address these issues, and circumvent the limitations of
ESEM, set-ESEM (39), and ESEM-within-CFA (22, 24) was
developed. set-ESEM allows for the modeling of two or more
distinct “sets” of constructs within a single (ESEM) model,
where cross-loadings between items are allowed for (first-order)
factors that are related to the same construct (or set) but
constrained to zero for constructs of different sets (like within
a traditional CFA model) (39). These sets could reflect the
same construct at different time stamps in longitudinal models
or different constructs measured simultaneously within cross-
sectional data. For example, if common mental health problems
[stress, depression, and anxiety as measured by the DASS-21:
(43)] and mental health [emotional-, psychological-, and social
well-being as measured by the MHC-SF: (14)] are estimated
within set-ESEM, then both “sets” of factors would be modeled
simultaneously. Here, the first-order latent factors would be
permitted to covary, and cross-loadings between the DASS-21
factors and cross-loadings between the MHC-SF factors would
be permitted. However, unlike within a full ESEM model, items
from the DASS-21, would not be permitted to cross-load with the
MHC-SF and vice versa. Set-ESEM allows for the simultaneous
estimation of multiple constructs and finds an optimal balance
between CFAs and ESEMs in respect of parsimony, data-model
fit, rigor, and well-defined factor estimation (39). set-ESEM
therefore also maintains the structural (theoretical) integrity of
each set of ESEM models whilst allowing for more flexibility in
estimation. Set-ESEM is, however, still a relatively new approach
within the ESEM lexicon, and its full practical usefulness needs to
be explored. Its therefore beyond the scope of this tutorial to fully
reflect upon the technique [interested readers are referred to (39)
for a non-technical overview of set-ESEM].

ESEM-within-CFA, on the other hand, assumes that the
resulting measurement structure of an ESEM factor model would
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remain stable when transformed into a CFA model (39). Within
this framework, a first-order ESEM model is re-expressed within
a CFA framework by using the (unstandardized) factor loadings
of the ESEM model as starting values (42), and factor variances
are freely estimated (44). The original ESEM solution and the
respecified ESEM-within-CFA solution should produce precisely
the same chi-square, degrees of freedom, model-fit statistics, and
parameter estimates (standard errors may be slightly inflated,
though) (42). By expressing an ESEM model within the ESEM-
within-CFA framework, more “traditional” models and analyses
can be conducted. For example, hierarchical or “second-order
factor” ESEM models of mental health could be constructed
where mental health is a function of these three first-order
ESEM factors. Morin et al. (24) for example showed that partial
mediation could be estimated with the ESEM-within-CFA model
and that bias-corrected bootstrapped confidence intervals could
be produced. Morin et al. (42) also showed that the ESEM-
within-CFA solution could be used to show how factors change
over time, longitudinal mediation and could even be used to
estimate latent change score models. Further, Howard et al. (45)
also showed that an ESEM-within-CFA model could be used in
normal structural models to establish the relationships between
factors. Therefore, the ESEM-within-CFA framework makes it
possible for applied researchers to readily use ESEM models for
more complex research questions.

Given these advantages, its therefore not surprising that
the use of ESEM is gaining popularity within the positive
psychological sciences (46-49). However, there are several
challenges its use poses for positive psychological researchers:

1. The ESEM approach is complex, and its usefulness is
challenging to articulate to applied scientists.
Given that it is a relatively recent development applied
scientists may find it difficult to understand when, where, why,
and how to use ESEM and find it challenging to understand
what the results mean and what to report. To the best of
our knowledge, no best practice guidelines for estimating and
reporting ESEM are easily accessible to the average researcher.
3. Finally, there are currently only two software packages that
can estimate ESEM models: R Studio and Mplus (50). Mplus is
currently the only software package that fully integrates ESEM,
whereas R currently only provides partial implementation
(37). Estimating ESEM models in either software package
requires complex code or syntaxes to run. Further, especially
estimating ESEM-within-CFA models is not only complex, but
extremely tedious and time-consuming.

2.

These three challenges may significantly hamper researchers
to adopt ESEM as an alternative to traditional EFA and CFA
modeling strategies. Specifically, the perceived complexity and
unfamiliarity with the approach and its estimation procedure
may reduce the probability of less experienced researchers
exploring or using these alternative factor analytical techniques.
Therefore, the purpose of this paper is to provide novice
researchers with a practical tutorial on how to apply ESEM with
an innovative tool for Mplus. Specifically, we aim to demonstrate
the use of ESEM through an illustrative example by using a
popular positive psychological instrument: the Mental Health

Continuum-Short Form [MHC-SF: (14)]. By using the MHC-
SFE as an example, we aim to provide (a) a brief overview of
ESEM (and different ESEM models), (b) guidelines for novice
researchers on how to estimate, compare, report and interpret
ESEM models, and (c) a step-by-step tutorial on how to run
ESEM analyses in Mplus with an easy to use online tool for
syntax generation.

The Mental Health Continuum: An ESEM

Perspective

Mental health is a foundational component in the positive
psychological lexicon and of keen interest to researchers
and practitioners alike (1, 51, 52). Therefore, mental health
is a popular and familiar framework that applied positive
psychological researchers can relate to and thus an interesting
concept to use to illustrate ESEM.

Mental health is defined by the World Health Organization
[(53), p. 2] as “a state of wellbeing in which the individual
realizes his or her own abilities, can cope with the normal stresses
of life, can work productively and fruitfully, and is able to
make a contribution to his or her community.” This definition
implies that mental health is a function of (a) overall well-
being, (b) effective psychological functioning, and (c) successful
integration in and contributions to society (54). These elements
form the foundation for a popular approach to mental health
in positive psychology called “The Mental Health Continuum”
(14). Developed by Keyes (55), this approach defines mental
health as “a syndrome of symptoms of positive feelings and
positive functioning in life” (p. 207) where an individual is
“free of psychopathology and flourishing with high levels of
emotional-, psychological-, and social well-being” [(14), p. 539].
From this perspective, Keyes et al. (56) argued that mental
health is more than just being free from psychopathology and
is an active function of feeling good (i.e., emotional well-being
(EWB): pursuing pleasure, avoiding pain and experiencing affect
balance), functioning well (i.e., psychological well-being (PWB):
having the capabilities to manage life’s challenges and realize
one’s potential effectively), and fitting in (i.e., social well-being
(SWB): the extent toward which one optimally functions in, feels
accepted by and contributes to their community). Keyes (55)
argued that mental health could be described on a continuum
between languishing on the lower end and flourishing at the top
end of the spectrum. Further, Westerhof and Keyes (54) argued
that mental health and mental illness are on separate, yet related
continuums where one could (in theory) be both flourishing
yet suffering from mental illness. Mental health can therefore
be seen as a complete state of well-being whereby individuals
have balanced positive/negative experiences, are free to realize
their full potential, can play to their strengths to manage daily
hassles and can actively contribute to the communities they are
embedded in (57, 58).

This mental health approach and definition served as the
basis for the Mental Health Continuum-Short Form [MHC-
SE; (59)], a popular 14-item self-report measure that aims to
assess individuals’ overall level of emotional-, psychological-,
and social well-being. The instrument assesses mental health
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as a continuum that ranges from flourishing and moderately
mentally healthy to languishing (14). Flourishing is constituted
by elevated emotional, psychological, and social functioning
levels and languishing by low self-reports on these factors. Mental
health is represented by a higher-order factorial model, which
assumes that the three first-order factors completely mediate the
association between the 14 items and the higher-order well-being
factor. This implies that the higher-order factor does not explain
any unique variance over and above what is already explained
by EWB, PWB, and SWB. Therefore, these three first-order
factors confound the variance explained by the higher-order
factor, and the variance is uniquely attributable to each of the
three first-order factors (20). This factorial model relies heavily
on implicit restrictive proportionality constraints whereby the
ratio of item variance explained by the first- and higher-order
factors is the same for all items associated with the single first-
order factor (60). Despite such, this higher-order factorial model
is still very prevalent in the literature. The MHC-SF has been
adapted, translated, and validated in over 50 countries, thus
providing considerable support for its utility and validity (56).
Given the instrument’s popularity, it has also been subjected to a
wide array of structural validity studies, where various factorial
permutations have been investigated, ranging from traditional
CFAs to more complex ESEMs (58).

From a traditional CFA perspective, the MHC-SF has been
estimated as a:

1. Strict uni-dimensional model, where all items directly load
on a single first-order factor model, and more recently:

2. Three-factor first-order model, where EWB, PWB, and
SWB are estimated as distinct and related (correlated) first-
order factors.

3. Higher-order (second-order) model, where mental health is
estimated as a single, second-order factorial model comprised
out of three first-order factors (EWB, SWB, PWB). This
CFA model is mathematically equivalent to the previously
mentioned model for the MHC-SF.

4. Bifactor model, where mental health is seen as a general
factor, that is district from the three independent specific
factors. A bifactor model provides an alternative to traditional
higher-order factorial models as items can simultaneously
reflect an overall or “general” factor of mental health (G-
factor) and three specific factors (S-factors) reflecting the
unique variance shared amongst the items forming each
of the three subscales that the G-factor does not explain.
Therefore, the G-factor reflects the variance shared by
all indicators in the model, where the S-factors represent
the shared variance among all the indicators of a specific
subscale thats not accounted for by the G-factor. These
factors are specified as orthogonal (i.e., being unrelated to
each other and therefore unique). This approach aids in
solving issues related to high factor correlations and acts as
a means to determine the unique contribution of the G-
factor and the S-factors to predictive outcomes. Jovanovic
(15) found that mental health is better represented by a
bifactor model, rather than any of the other theoretical
CFA permutations.

More recently, the MHC-SF has also been explored through
a variety of ESEM approaches. Joshanloo and Jovanovic (25)
argued that the traditional CFA approaches don’t adequately
represent the multi-dimensionality of the MHC-SF, and that
ESEM results in better model fit, provides more accurate
parameter estimates and projects more realistic inter-factor
correlations. Further, ESEM structures are more closely aligned
to the original theoretical conceptualization of mental health as
laying on a continuum, where flourishing results from an active
interaction of EWB, PWB, and SWB (47). Empirically, employing
a CFA approach undermines the continuum conceptualization
as it forces factors to be “categorical,” instead of allowing for
the dynamic interaction required to theoretically constitute a
“continuum.” Following the a priori factorial structure of the
MHC-SE Lamborn et al. (61), Joshanloo and Jovanovic (25),
Joshanloo and Lamers (62), and others indicated that the MHC-
SE is better represented by one of the following ESEM models
where cross-loadings were permitted but targeted to be close
to zero:

1. Three-factor first-order ESEM model, where EWB, PWB,
and SWB are estimated as distinct and related first order
factors. However, within hierarchically organized constructs
such as mental health, these first-order ESEM models are
more likely to ignore the presence of hierarchical superior
constructs as this would instead be expressed through hyper-
inflated cross-loadings (42). Hierarchical ESEM models could
therefore be estimated.

2. Higher-order ESEM model (H-ESEM), where mental health
is estimated (via the ESEM-within-CFA framework) as a
single, second-order factorial model comprised out of three
first-order factors (EWB, SWB, PWB).

3. Bifactor ESEM model, where mental health is seen as a
general factor, that is district from the three independent
specific factors.

4. ESEM-within-CFA model, could thus also be specified where
the three-factor first-order ESEM model is re-expressed within
a CFA framework using the starting values of the original
three-factor first-order ESEM. This approach allows the ESEM
model to be used in more complex analyses. However, it
has not yet been employed with the MHC-SF but will be
demonstrated later in this tutorial.

THE PRESENT STUDY

This paper aims to provide an illustrative tutorial on the
specification, comparison, reporting, and interpretation of ESEM
models in Mplus with the aid of De Beer and Van Zyl’s (63)
ESEM Code Generator. The ESEM Code Generator assists with
generating syntaxes for Mplus estimation based on the basic
factor structure of an instrument, limiting the potential for
inadvertent errors in manual model specification.
Specifically, this aim translates into two objectives:

1. To provide general guidelines to consider when estimating,
interpreting, comparing and reporting ESEM models.
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2. To provide a step-by-step guide for estimating ESEM models
in Mplus with the ESEM Code Generator (63) and comparing
ESEM models with traditional CFA models.

For illustrative purposes, data obtained by the LISS Open Data
Project will be used to explore the factor structure of the MHC-
SE. Both traditional CFA and ESEM models will be estimated and
compared. For the sake of familiarity, the illustration will follow
the format of a traditional paper’s methods and results section
accompanied by ESEM Code Generator and syntax screenshots
and guidelines.

MATERIALS AND METHODS

Research Design

The study draws on data from the LISS internet panel of
the CentERdata programme (https://www.dataarchive.lissdata.
nl). The LISS panel is a functional element of the Measurement
and Experimentation in the Social Sciences (MESS) project
managed by CentERdata in Tilburg, the Netherlands. The panel
gathers longitudinal data from a representative sample of 5,000
random households based on the population register by Statistics
Netherlands. For this study, the first measurement of the 2007
Dataset on Mental Health was used (n = 1,806). Overall, 2,293
individuals were invited to participate in the study with a 78.7%
response rate.

Participants
Data were gathered from a random, representative sample of
1,806 respondents from the Netherlands. Data were screened for
response quality which led to the removal of two records from the
final data set (64).

The final sample consisted of 1,804 participants (cf. Table 1).
The majority of the participants were married (53.9%) Dutch
females (50.7%) who were 65 years or older (21.4%). Most had at
least a higher vocational level of education or a university degree
(29.7%) and lived in self-owned housing (68.2%).

Measures

The Dutch version of the Mental Health Continuum-Short Form
[MHC-SF; (55)] was used to measure overall mental health
and its three components. The instrument consists of 14 self-
report items that are rated on a 6-point Likert scale ranging
from 1 (“Never”) to 6 (“Every Day”). The instrument requests
participants to reflect on the past month and indicate to what
extent they experienced the three components of mental health:
(a) emotional well-being (e.g., “happy”), (b) psychological well-
being (e.g., “That you liked most parts of your personality”)
and social well-being (e.g., “That you had something important
to contribute to society”). The instrument showed to be highly
reliable in the Dutch context, with Cronbach’s alphas ranging
from 0.89 to 0.93 on the different subscales (38).

The Dutch version of the Brief Symptom Inventory [BSI: (65)]
was used to measure mental illness. The scale consists of 90 items
which measure nine common mental illnesses (Somatization,
Obsession-Compulsion. Interpersonal Sensitivity, Depression,
Anxiety, Hostility, Phobic Anxiety, Paranoid Ideation, and
Psychoticism) via a five-point Likert type scale ranging from 0

(“Not At All”) to 4 (“Extremely”). Each dimension is measured
by 10 items. Example questions are: “During the past 7 days, how
much were you distressed by feeling easily annoyed or irritated?”
and “During the past 7 days, how much were you distressed by
feeling lonely?”. The overall scale and its sub-dimensions showed
to be reliable, with Cronbach Alphas ranging from 0.70 to 0.95
(54). Within the LISS Dataset, only total (factor) scores for each
specific factor are provided due to copyright restrictions.

Data Availability and Syntaxes

The data and syntaxes used for this tutorial are available
as  Supplementary Material to this manuscript. The
Supplementary Material contains: (a) the original dataset
in SPSS version 27 format (Mplus.sav), (b) the cleaned dataset
used in Mplus (mplus.txt), (c) the ESEM syntaxes generated by
the De Beer and Van Zyl (63) ESEM code generator for Mplus,
and (d) the syntaxes used to estimate the CFA factor models.

Guidelines for ESEM Estimation

To estimate, compare and report on ESEM, general guidelines
were developed based on the best-practices for CFAs (cf.
Table A1 for a summary). These general guidelines divide
the procedure into three phases: (a) The Planning Phase, (b)
the Data Preparation Phase, and (c) The Data Analysis and
Reporting Phase.

The Planning Phase

First, a clear explanation of the instrument, its factorial
structure and possible alternative factorial models of such
should be described based on theory. When validating a
psychometric instrument, clear, theory-informed hypotheses
about the instrument’s factorial structure or “nature” should be
provided. Given that a CFA structure is nested within ESEM, a
description of the traditional CFA models’ original or expected
factorial structure is required. As such, alternative, theory-
informed, factorial permutations of the instrument should also
be discussed and briefly described. These models may reflect
different theoretical propositions underpinning the instrument
or contradictions found in previous research (66). If the
constructs within a CFA model are expected to be conceptually
related, then there is also an expectation that an ESEM model
would fit the data. Therefore, both the CFA and ESEM models
of the different theoretical models need to be tested against the
data to find the best data-model fit. If a global factor can be
expected, then bifactor CFA and bifactor ESEM models should be
described and later tested (37). In studies where the focus is on
establishing relationships between factors or growth over time,
the relationships between factors should be clearly described and
supported by the literature.

Second, the required sample size should be planned for (67-
69). Given that a “relatively large number of parameters need
to be estimated in ESEM, smaller sample sizes could lead
to decreased precision in model estimation” [(42), p. 3] and
present problems with convergence (30), researchers should plan
for an appropriate sample size beforehand. Given that CFA
models are nested within ESEM models, traditional approaches
for sample size estimation for SEM models could also be
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TABLE 1 | Demographic characteristics of participants (N = 1,804).

Characteristics Category Frequency (f) Percentage (%)
Gender Male 890 49.3
Female 914 50.7
Age 16-24 years 194 10.8
25-34 years 362 20
35-44 years 277 15.4
45-54 years 279 16.5
55-64 years 306 17
65 years and older 386 21.4
Marital status Married 973 53.9
Separated 5 0.3
Divorced 172 9.5
Widow or widower 103 5.7
Never been married 551 30.5
Level of education Primary school 80 4.4
Vmbo (intermediate secondary education, US: junior high school) 469 26
Havo/vwo (higher secondary education/preparatory university education, US: senior high school) 210 1.7
Mbo (intermediate vocational education, US: junior college) 392 21.7
Hbo (higher vocational education, US: college) 392 21.7
Wo (university) 144 8
Other 72 4
Not yet completed any education 44 2.4
Not yet started any education 1 0.1
Type of living arrangement Self-owned dwelling 1,229 68.2
Rental dwelling 562 31.1
Cost-free dwelling 13 0.7

appropriate to help control for possible convergence problems
later. Many different suggestions and rules of thumb for sample
size planning have been proposed for SEM and CFA in the
literature which researchers could consider [cf. (70-73)]. Wolff
et al. [(73), p. 3], did however, suggested three more advanced
approaches to estimate the sample size requirements for SEM,
whereby the required sample size is estimation based on: (a) the
non-centrality parameter (i.e., based on the amount of model
misspecification) (74), (b) the model’s potential to obtain an
acceptable RMSEA value (71), or (c) Monte Carlo simulations
(75). The latter, being the most preferred approach [cf. (73)
for an easy tutorial with Mplus code for running Monte
Carlo simulations to estimate sample size]. However, the actual
necessary sample size depends to a large extent on the researcher’s
goals, and it is up to the researcher to decide which approach
to employ.

Data Preparation Phase

Third, the dataset needs to be screened, cleaned and prepared for
analysis. The dataset needs to be screened for outliers, missing
values and an appropriate missing values strategy (e.g., multiple
imputations, Full Information Maximum Likelihood estimation,
sensitivity analysis, expectation-maximization, etc.) employed
before or during analyses. The choice of strategy should be
reported and justified. To determine potential multivariate

outliers, the Mahalanobis distance estimation method could be
used (p < 0.01) (76). Outliers and extreme values might need to
be removed from the dataset as these could affect model fit and
measurement quality (76, 77). Further, data quality checks should
be implemented [cf. (64) for a review on possible strategies].
Fourth, the most appropriate software, estimation method,
rotation and procedure for the analysis should be decided and
reported. For this illustration Mplus 8.6 (50) will be used.
Once the software package has been selected, an appropriate
estimation method should be decided. By default, Mplus employs
the Maximum Likelihood (ML) estimation method. Morin (37)
suggests the use of robust ML (MLR) from the start as it
compensates for issues pertaining to multivariate normality,
however, additional steps should then be implemented for
statistical model comparison as chi-squares cannot directly be
compared for these estimation methods (e.g., the Satorra-Bentler
scaled chi-square difference test which is also implemented
in Mplus with the DIFFTEST command for models with
different estimators). For bifactor ESEM models with continuous
indicators, the MLR estimator is appropriate; for models
comprised of ordinal indicators, WLSMV should be used. Once
the estimator has been chosen, the most appropriate rotation
method for ESEM should be decided and reported. Three
rotations are to be considered depending on the purpose of the
study: (a) Geomin rotations (with an epsilon value of 0.50) for

Frontiers in Psychiatry | www.frontiersin.org

January 2022 | Volume 12 | Article 795672


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

van Zyl and ten Klooster

ESEM: Practical Guidelines and Tutorial

more exploratory approaches and to maximally reduce factor
correlations, (b) Target rotations for confirmatory approaches,
or (c) (Target) Orthogonal rotations are used for bifactor
ESEM modeling (37). Finally, the entire competing measurement
modeling strategy to be employed should be described.

Data Analysis and Reporting Phase

Fifth, the most appropriate goodness-of-fit indices and indicators
of measurement quality should be determined and reported. To
determine the best fitting model for the data, both guidelines
for goodness-of-fit indices as well as indicators of measurement
quality need to be employed. Measurement models need to show
both good data-model-fit and have high levels of measurement
quality to be retained (33). To determine goodness-of-fit, Hu
and Bentler’s (55) proposed a number of general fit indices with
suggested cut-off scores which are summarized in Table 2. It is,
however, essential to note that each suggested model fit indicator
is subjected to its own limitations and the use thereof needs to
be justified. As such, multiple indicators of fit should be used to
decide upon the best fitting model for the data (33). The CFI, TLI,
and RMSEA should always be reported and used as the primary
criterion for both establishing model fit and to discriminate
between models. However, recent research has shown that SRMR
outperforms RMSEA when the data that is modeled is categorical
in nature (78).

After model-fit is established, measurement quality needs to
be assessed. Researchers should decide, a priori, on indicators
of measurement quality that can range from inspecting the
standardized factor loadings (e.g., A > 0.35), the item uniqueness
(e.g., residual error variances >0.10 but <0.90), levels of
tolerance for cross-loadings, and overall R?> for each item.
However, the results should be considered in the context of
the study and what they might mean or indicate without
being unnecessarily rigid about minor deviations from the
aforementioned rules of thumb.

Sixth, estimate- and report the model fit indicators for various
competing CFA models. In this step, different theoretical factorial
models should be estimated and their model fit statistics reported.
For the MHC-SE theory indicates that four types of CFA
models are possible: A single factor model, three-factor first-
order model, a second-order model and a bifactor model.
Here measured items are used as observed indicators for latent
factors. For the CFA models, items should only be allowed to
load on their a priori theoretical factors and cross-loadings of
items should not be permitted. For bifactor models (B-CFA) an
orthogonal target rotation should be employed and specified in
Mplus under the Analysis Command: ROTATION = TARGET
(ORTHOGONAL). Here, a general factor for overall Mental
Health (G-factor) should be specified, accompanied by emotional
well-being, psychological well-being, and social well-being as
specific factors (S-factors). For the G-factor, all observed
indicators (measured items) need to be specified to load onto
this single factor. For the three S-factors, items related need to
be specified to load onto their a priori factorial structures. The
orthogonal targeted rotation forces all factors to be uncorrelated.
In other words, all covariances between the specific factors
and general factor are constrained to be zero. This can also

be manually specified in Mplus (e.g., EWB WITH PWB@0;).
Further, any potential modifications made to the CFA models to
enhance model fit should be reported and justified in text. Only
modifications with a strong theoretically informed reason should
be permitted. All model fit statistics (mentioned in Table 2) for
the various models should be tabulated and reported.

Seventh, estimate and report the model fit indicators for
various competing ESEM models. Like the previous step, various
theoretically informed ESEM models need to be estimated
and their model fit statistics reported. For the MHC-SE
theory indicates that three types of ESEM models are possible:
a three first-order-, a second-order-, and a bifactor ESEM
model. Additionally, an ESEM-within-CFA model could also
be estimated based on the first-order ESEM model if more
complex analyses are later required. This should be done in
Mplus, and a target rotation should be employed. Unlike within
the CFA models, cross-loadings between items and non-target
factors are permitted; however, these should be constrained to
be as close to zero as possible (79) (in Mplus, this is indicated
by ~0; after the specific cross-loadings). Items that load onto
their a priori theoretical latent factor should not be constrained.
For the bifactor ESEM (B-ESEM) model, a similar approach as
mentioned for the B-CFA model should be employed where the
MHC-SF is comprised of a single G-Factor and three S-Factors.
However, unlike in the B-CFA model, cross-loadings on non-
target S-factors are permitted but targeted to be as close to zero
as possible. The code for all the ESEM models can be generated
with the De Beer and Van Zyl (63) ESEM code Generator for
Mplus. This will be explained in the next section. All observed
model fit statistics (mentioned in Table 2) for the various models
should be tabulated and reported. It is suggested that both the
CFA and ESEM results be reported in the same table, making
model comparisons easier to read.

Eight, to determine the best-fitting model for the data, the
competing CFA and ESEM models need to be compared. In
this step, the results for both Steps 6 and 7 are compared,
based on the criteria specified in Table2, to determine the
best-fitting model for the data. Given that the CFA models
are embedded within the ESEM models, direct comparisons
on model fit can be made. Only models that meet both the
measurement quality and goodness-of-fit criteria should be
retained for further analyses. Models with the lowest AIC, BIC
and aBIC values show better fit and should be favored. For
competing nested models, a model shows better fit if both the
chi-square difference test between models is significant (p < 0.05)
and changes in RMSEA/SRMR and TLI/CFI exceed 0.015 and
0.01, respectively (80, 81). It should, however, be noted, that
there is considerable debate in the literature with regards to
these delta fit indices comparisons [cf. (82)], and that specific
focus should also be placed on inspecting and giving substantial
consideration to the parameter estimates of the various models
and not just goodness-of-fit criteria when selecting the “final”
model. The criteria chosen should be specified and justified by
the researcher.

Morin et al. (20) further indicated that to retain an ESEM
model for further analysis, several conditions need to be
additionally met:
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TABLE 2 | Model fit statistics.

Fit indices Cut-off criterion Sensitive to Penalty for model
N complexity
Absolute fit indices
Chi-Square (x?) e |owest comparative value between measurement models Yes No
¢ Non-Significant Chi-Square (p > 0.01)
o Significant difference in Chi-Square between Models
* For Model Comparison: Retain Model with Lowest Chi-Square
Approximate fit indices
Root-Means-Square Error of * 0.06-0.08 (Marginally Acceptable); 0.01-0.05 (Excellent) No Yes
Approximation (RMSEA) * Not-significant (p > 0.01)
* 90% Confidence Interval Range should not include Zero
* 90% Confidence Interval Range should not overlap between models
e For model comparison: Retain Model where ARMSEA < 0.015
Standardized Root Mean Square Residual e 0.06 to 0.08 (Marginally Acceptable); 0.01-0.05 (Excellent) Yes No
(SRMR) e For model comparison: Retain Model where ASRMR < 0.015
Incremental fit indices
Comparative Fit Index (CFl) * 0.90 to 0.95 (Marginally Acceptable Fit); 0.96 to 0.99 (Excellent) No No
e For model comparison: Retain Model with Highest CFl value (ACFI > 0.01)
Tucker-Lewis Index (TLI) * 0.90 to 0.95 (Marginally Acceptable Fit); 0.96 to 0.99 (Excellent) No Yes
® For model comparison: Retain Model with Highest TLI value (ATLI > 0.01)
Akaike Information Criterion (AIC) * Lowest value in comparative measurement models Yes Yes
Consistent AIC (CAIC; calculated as BIC + e Lowest value in comparative measurement models Yes Yes
free parameters
Bayes Information Criterion (BIC) e Lowest value in comparative measurement models Yes Yes
Sample-Size Adjusted BIC (aBIC) e | owest value in comparative measurement models Yes Yes

the ESEM model should ideally show better data-model fit
than any other CFA model (however, if the factor correlations
for the ESEM model are smaller than those of the CFA
model, it should still be considered despite showing similar or
worse fit). If not, the more parsimonious CFA model should
be retained.

. For normal (not bifactor) models, the ESEM model should
show lower factor correlations than those produced by the
CFA models.

c. The ESEM model should only show small to medium cross-
loadings (<0.50). Should large cross-loadings exist, then there
should be a theoretical explanation presented for such. These
could potentially be explained by “wording” effects or some
practical logic.

. The estimated latent factors within the ESEM model
should be well-defined (i.e., strong loadings, and loadings
matching expectations).

e. Should there be multiple medium to large cross-loadings in

the ESEM model, it could indicate support for the presence of
a larger global factor, and therefore the bifactor ESEM model
should be explored.

f. Additional factors to consider for bifactor ESEM models:

This model could show a significantly better fit than any

of the ESEM or CFA models because of the relatively large

number of freed parameters. Therefore, there should be a

well-defined G-Factor (where all items load significantly

on such), and reasonably well-defined S-Factors (cross-
and non-significant loadings are permitted). For bifactor
models, model fit should not be the only indicator
informing a decision to retain. Researchers should also
closely inspect the parameter estimates before making
final decisions.

Ninth, for the best fitting model(s) the factor correlations should
be computed and compared. Morin [(20), p. 1060] argued that
“in addition, the model comparison strategies typically advocated
for contrasting alternative ESEM and CFA solutions highlight
the critical role of the factor correlations, which directly indicate
whether the cross-loadings have an impact on improving the
factor definition.” Therefore, when choosing which model to
retain, the factorial inter-correlations between latent factors
for all the best fitting models (excluding the bifactor models)
should be estimated and considered. This shows the level of
unique distinction between factors. The model with the smallest
factor correlation is usually retained, however, decisions should
be based in the context of the other considerations (model
fit, measurement quality, and parameter estimates) mentioned
earlier. This step, however, cannot be done for bifactor models
as the relationships between the specific and general factors are
constrained to zero.

Tenth, report and compare the item level parameters and
levels of reliability for the best fitting measurement model(s).
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This step aims to investigate the item level parameters
and indicators of reliability for the best fitting models to
further discriminate between the different models. This step
is of particular importance when validating a psychometric
instrument. However, item-level parameters should always be
inspected, but may not be appropriate to report in studies
unrelated to an instruments validation. When validating an
instrument, the standardized factor loadings, standard errors and
item uniqueness should always be reported for the best fitting
model when the paper’s purpose is to validate an instrument.
For the CFA models, the corrected item-total correlations (CITC)
values represent each item’s unique relationship with the overall
factor on which it has been specified to load (83). Zijlmans et al.
(83) argued that a CITC value bigger than 0.30 indicates that an
item accurately represents the overall factor on which it specified.
Note, that if a bifactor CFA model is retained, reviewers and
editors may request additional information such as the Explained
Common Variance (ECV), the H-factor, the Factor Determinacy
indicator, the Item level ECV, the Percent of Uncontaminated
Correlations (PUC), and the Average Relative Bias Parameters
could also be reported as additional indicators of reliability
and measurement quality [For a tutorial cf. (84)]. Further,
the indicators for reliability should be decided and reported.
To determine the level of reliability for the different factorial
model, the following could be reported: point-estimate composite
reliability [upper-bound; p > 0.80; (85)] or McDonald’s Omega
[w > 0.70; (86)]. For the bifactor CFA models, the explained
common variance (ECV) should be reported. A scale is regarded
as essentially unidimensional when the general factor explains
at least 70% of the total common variance. There are, however,
no recommendations yet regarding how cross-loadings should
be incorporated for bifactor ESEM models in Omega estimation
[(20, 87)]. Morin et al. (20) suggest that these cross-loadings in
bifactor ESEM models should, for the time being, be ignored
when calculating Omega. It should also be noted, that for
ESEM models, Omega cannot entirely reflect the reliability of
a construct and should not be used as the only indicator.
Rather, Omega should be used as an additional indicator to
control for the fallible nature of psychological measurement and
supplemented by other metrics of measurement quality.

Further or Additional Analysis

Should there be a need to conduct additional or more complex
statistical estimations (e.g., latent growth modeling, invariance
testing, multi-group analysis, structural path models, etc.), the
ESEM-within-CFA approach should be employed. Here, the
best fitting first-order ESEM model is respecified within a CFA
structure, where all parameters of the ESEM model parameters
are used as starting values for the ESEM-within-CFA model
(39, 42). This would afford the opportunity to use the ESEM
model as an input in a structural model.

TUTORIAL AND RESULTS

Conceptualization
To determine the factorial validity of the MHC-SE, a competing
measurement modeling strategy was employed comparing

traditional CFA- with ESEM models. Based on the literature, the
following models could be estimated:

0. Model 0: Unidimensional CFA Model of Overall Mental

Health (58) (Figure Ala)

1. Model I1: Correlated Three First-Order CFA Model comprised
of EWB, SWB, and PWB (14) (Figure Alb)

2. Model 2: Hierarchical CFA Model compromises a single
Second-Order Factor of Mental Health, consisting of three
first-order factors (47) (Figure Alc)

3. Model 3: Bifactor CFA Model of Overall Mental Health (15,

61) (Figure Ald)

. Model 4: Correlated Three-factor First-Order ESEM Model
comprised of EWB, SWB, and PWB (62) (Figure Ale)

5. Model 5: Hierarchical ESEM Model compromise of a single
Second-Order Factor of Mental Health, made up of three
first-order factors (47) (Figure A1f)

. Model 6: Bifactor ESEM Model for Overall Mental Health
(46, 61) (Figure Alg)

. Model 7: Correlated Three-Factor First-Order ESEM within
CFA Model'. Here, mental health is seen as the function
of three independent first-order factors (as specified before).
However, the starting values from Model 4 are used to
constrain the items loadings for each independent factor.

Sample Size Estimation

To estimate the minimum required sample size for the current
study, the power and sample size approach of MacCallum et
al. (71) was used for testing null hypotheses of not-good fit
according to the RMSEA. Considering the previously proposed
CFA models of the MHC-SF, ranging from a unidimensional
to a bifactor CFA model (with the number of degrees of
freedom ranging between 77 and 64), the minimum sample
size would range between 249 and 278 to have 90% power to
reject the hypothesis of not-close fit (RMSEA > 0.05) at a 5%
level of significance (88). Given that ESEM models have fewer
degrees of freedom, slightly larger sample sizes are required for
these models.

Data Screening, Cleaning, and Preparation
The data was screened for potential issues (e.g., outliers, missing
values, data quality) and prepared for further analysis. Based
on the Mahalanobis’ distance, two outliers were removed from
the overall dataset [p < 0.01; (76, 77)]. No missing values were
present in the final dataset. Therefore, the final sample used for
the study was N = 1,804.

Determine the Most Appropriate Software,

Estimator, Rotations, and Procedure

CFA and ESEM analyses were conducted using Mplus v
8.6 (50). To explore the factorial validity of the MHC-SF
a competing measurement modeling strategy via structural

'Note that the ESEM-with-CFA is not an alternative factorial model. It specified
as a means to conduct more complex analysis as discussed prior. This model is
only specified and compared to demonstrate the full capability of the De Beer and
Van Zyl (63) ESEM code generator and to demonstrate that no differences exist
between it and Model 4.
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equation modeling was used. The maximum likelihood (ML)
estimation method was employed, given the relatively normal
distribution of the data. For the ESEM models, an oblique target
rotation was used and for the bifactor ESEM and bifactor CFA, a
target orthogonal rotation was employed.

In order to determine the best-fitting model for the
data, we estimated and sequentially compared several CFA
(unidimensional, first-order factor, second-order factor, and
bifactor) and ESEM (first-order ESEM, hierarchical ESEM,
bifactor ESEM, and ESEM-within-CFA) models. The CFA
models were specified according to the independent cluster
modeling assumptions where items are only permitted to load
onto their a priori theoretical factor, and cross-loadings were
constrained to zero (79). For the bifactor model (B-CFA), we
used a target orthogonal rotation. A general factor (G-factor)
was specified, comprising all the items of the MHC-SF Further,
three specific factors (S-factors) corresponding to the a priori
theoretical dimensions of the MHC-SF were specified. For the
ESEM models, we used a target rotation. Here, we specified items
to load onto their a priori theoretical constructs where cross-
loadings were freed but targeted to be as close to zero as possible
(20). With the H-ESEM model, we explored a second-order factor
structure where the original ESEM model was re-specified as
a CFA model, in line with the ESEM-within-CFA framework.
We used the non-standardized loadings from the ESEM model
as starting values for the H-ESEM estimation. Factor variances
were constrained to one, and one item per latent construct was
constrained to be equal to the original ESEM item loading. Then
we used the first-order factors to define a higher-order factor to
determine the variance and the standardized path coefficient for
each individual factor loading onto the overall Mental Health
Factor. For the bifactor ESEM (B-ESEM) we followed a strategy
similar to its B-CFA counterpart. However, in the B-ESEM, a
target rotation was used where cross-loadings were freed and
targeted to be as close to zero as possible. For all models, observed
items were used as indicators for latent variables. For the ESEM-
within-CFA model, mental health is seen as the function of three
independent first-order factors, where the starting values from
the initial ESEM model are used to constrain the items loadings
for each independent factor. Here the original ESEM model is
re-expressed within a CFA framework; as such, no rotation is
necessary. Using De Beer and Van Zyl’s (63) ESEM generator,
we generated the Mplus syntaxes for the ESEM, B-ESEM and
H-ESEM models.

Determine Appropriate Goodness-of-Fit
Indices and Indicators of Measurement
Quality

To determine the best fitting measurement model, both
goodness-of-fit indices and measurement quality indicators
are used to discriminate between models. First, the Hu
and Bentler (32) model fit criteria were used to establish
data-model fit (cf. Table2). Second, various indicators of
measurement quality were used to further inspect and
discriminate between models. Here, the standardized factor
loadings (A > 0.35), the item uniqueness (>0.10 but <0.90),

levels of tolerance for cross-loadings, and overall R? for each
item was inspected. Only models that met both the measurement
quality and goodness-of-fit criteria, retained for
further analyses.

were

Estimate and Report the Model Fit
Indicators for Competing CFA Models

Four CFA measurement models were estimated based on the
different a priori factorial permutations of the MHC-SF found
in the literature (see Point 1 of the Tutorial). In the model
estimation, measured items were treated as continuous variables
and used as indicators for the latent factors. No items were
omitted, error terms were left uncorrelated and item parceling
was not allowed. The following models were estimated in Mplus:

Model 0: Unidimensional CFA Model of Overall Mental
Health. A unidimensional model for overall Mental Health
(labeled “MENTAL”) was estimated, where all 14 items (MHC_1
to MHC_14) were specified to load directly on to such. This
model acts as the baseline model for analyses.

Model 1: Correlated Three First-Order CFA Model
comprised of EWB, SWB and PWB. A model was estimated
where the MHC-SF is comprised of three first-order factors
measured by 14 items: Emotional Well-being (labeled
EMOTION comprised of items MHC_1 to MHC_3), Social
Well-being (labeled SOCWELL comprised of items MHC_4
to MHC_8) and Psychological Well-being (labeled SOCWELL
comprised of items MHC_9 to MHC_14). These factors were left
to freely correlate.

Model 2: A Hierarchical CFA Model compromised of a
single Second-Order Factor of Mental Health, made up of three
first-order factors. Here, Mental Health was seen as a second-
order factor that is a function of Emotional Well-being (Item:
MHC_1 to MHC_3), Social Well-being (Items: MHC_4 to 8) and
Psychological Well-being (Items: MHC_9 to MHC_14).

Model 3: Bifactor CFA Model of Overall Mental Health.
MHC-SF was estimated to be comprised of a General Factor
representing overall mental health (where all 14 items are
specified to load onto such directly) which is distinct and
independent from its three first-order factors Emotional
Well-being (Item: MHC_1 to MHC_3), Social Well-being
(Items: MHC_4 to 8), and Psychological Well-being (Items:
MHC_9 to MHC_14). Here an Orthogonal Target rotation
[ROTATION = TARGET (ORTHOGONAL)] was used and
the relationships between specific and general factors were
constrained to zero (this is automatically done in Mplus, but
can also be manually specified by constraining the relationships
between factors in the WITH statement to @0). The first factor
loadings for each factor, which are automatically constrained to
1 by Mplus, were permitted to be freely estimated (indicated by
the *). The variances for each specific and general factor were
constrained to 1 (indicated by @1). The initial results showed
that the model couldn’t converge, after which the iterations and
starting values were increased. However, the results showed that
item MHC_10 then produced a negative residual error variance.
Kline (77), as well as Wong and Wong (81), indicated that in
such cases, the residual error variance of the observed indicator
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should be constrained to be positive and slightly bigger than zero
(MHC_10@0.03). This allowed the model to converge.

Table 3 provides a summary of the model fit indices for each
of the estimated models. The results showed that none of the
CFA models completely fitted the data based on the model fit
criteria specified in Table 2. However, Model 3, the B-CFA model,
partially met the goodness-of-fit criteria {X%LSOZ) = 868.74;
df = 64; CFI = 0.94; TLI = 0.89; RMSEA = 0.08 [0.079,
0.088]; SRMR = 0.05}. The parameter estimates showed that
this model produced a well-defined general factor (with all items
A > 0.35; small standard errors <0.04). Further, the specific
factors were also relatively well-defined, with item loadings
matching expectations for both the Emotional Well-being and
Social Well-being subscales. However, items MHC_11, MHC_13,
and MHC_14 on the Psychological Well-being Subscale showed
non-significant specific factor loadings (p > 0.01). Further, items
MHC_9, and MHC_12 only produced small, yet significant,
factor loadings (A < 0.39) on the psychological well-being factor.
Under normal circumstances, this model would therefore also be
rejected for further consideration. However, for the purposes of
this tutorial, Model 3 will be retained for further analyses to show
how ESEM and CFA models can be compared.

Estimate and Report the Model Fit
Indicators for Competing ESEM Models

Next, a series of ESEM models were estimated based on the
a priori CFA factorial structures of the MHC-SF found in the
literature (see Point 1 of the Tutorial). Similar to the CFA
models, measured items were tread as continuous variables and
used as indicators for the latent factors. No items were omitted,
and item parceling was not allowed. However, unlike the CFA
models, cross-loadings were permitted but targeted to be close
to zero. The De Beer and Van Zyl [(63); http://www.surveyhost.
co.za/esem/] ESEM syntax generator was used to create the
syntaxes needed to run the ESEM, B-ESEM, H-ESEM and ESEM-
within-CFA models. For the purposes of this tutorial, we will
walk readers through each step of the estimation process, from
generating the codes via the tool to how it should be presented
and interpreted. First, a general overview and step by step guide
on using the tool will be presented. Second, the tool will be
applied to the MHC-SF dataset to generate the results.

Overview and Purpose of the De Beer and

Van Zyl (63) ESEM Code Generator
The purpose of the De Beer and Van Zyl (63) ESEM tool is to
aid researchers to generate the Mplus syntaxes needed to run
several complex ESEM models. Estimating ESEM models within
Mplus is rather complex and could become rather tedious. The
tool was developed to intuitively guide researchers to generate
the Mplus syntaxes needed to estimate normal ESEM-, bifactor
ESEM-, Hierarchical ESEM (H-ESEM), and ESEM-within-CFA
models. This tool is based on the ESEM estimation procedure
discussed in Asparouhov and Muthén (30) and demonstrated by
Howard et al. (45) for bifactor ESEM and Morin and Asparouhov
(44) for H-ESEM and ESEM-within-CFA models.

Estimating these ESEM models can be done in four relatively
easy steps:

TABLE 3 | Competing CFA and ESEM measurement models.

Meets Criteria

aBIC

BIC

AIC

RMSEA SRMR

CFl  TLI

df

Type

Model

Confirmatory factor analytical models

Model 0
Model 1

No

77893.38  77759.95

77662.47

0.07
0.

[0.128-0.132]
[0.091-0.100]
[0.091-0.100]

0.13
0.10
0.10

0.74

77 078
0.88
0.88

2345.02

Unidimensional first-order factor model

No

76854.19  76711.23

76606.79

06

0.86
0.86

74
74

1283.34
1283.34

Three first-order factor model

No

76854.19  76711.23

76606.79

0.06

Second-order factor model

Model 2
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ESEM code generator for Mplus | A convenient tool for ESEM, Bi-factor ESEM, E...

INPUT  BACKGROUND INFORMATION

Step 1: Insert your basic CFA factor structure here (2]

EMOTION by MHC_1 MHC_2 MHC_3;

PSYWELL by MHC 9 MHC_10 MHC_11 MHC_12 MHC_13 MHC_14;

Step 2:

Terms of use | Contact o

FIGURE 1 | Step 1: specify a CFA model.

1. STEP 0: Navigate any web browser to http://www.
surveyhost.co.za/esem/

2. STEP 1: Specify a CFA Model. Provide the Mplus syntax code
for a traditional First-Order CFA Factorial model and Click
Continue to generate the syntaxes.

3. STEP 2: Generate, Copy, and Run the ESEM Syntaxes in
Mplus. Copy the syntax generated for the Regular ESEM or
bifactor ESEM solution into Mplus and run these models.

4. STEP 3 (Optional): Generate, Copy, and Run the Syntax
for H-ESEM/ESEM-within-CFA Models. Upload the Mplus
Output produced in STEP 2 to generate the syntaxes for the
H-ESEM- and ESEM-within-CFA models and click continue.

Step 1: Specify a CFA Model

Once users have directed their browser to the online tool, they
will be requested to specify a basic CFA factorial model. This
tool only accepts the syntax commands for Mplus v.6 and above.
Specify a basic first-order CFA factorial (measurement) model
in the Mplus language on the INPUT command (cf. Figure 1).
This can be done by using the BY command in Mplus (e.g.,
EMOTION by Iteml Item2 Item3;). Ensure that all first-order
factors are correctly specified, and the command closes with a ;.
Once done, the researcher should click continue to generate the
Mplus syntaxes.

Step 2: Generate-, Copy-, and Run the ESEM
Syntaxes in Mplus

Upon clicking continue, the user will be redirected to a new
page whereby the Original Input is provided as well as the
regular- and bifactor ESEM syntaxes generated (see Figure 2).
The syntax provides the correctly specified ESEM models and

brief descriptions of each command for ease of reference (see
Figure 3 as an example). The appropriate syntax required by
the researcher should then be copied and pasted in Mplus.
Researchers should, however, still specify (1) the name- or
location of the dataset next to the FILE IS command, (2) populate
the variables names from the dataset under the NAMES ARE
command, (3) specify how missing values are labeled under the
MISSING ARE ALL (-XX) command, (4) make choices in the
ANALYSIS command relating to the estimation method, and
rotation type, and (5) any additional outputs required [cf. (50)
for an outline of different output commands]. Once these factors
have been clarified, the researcher can run both models in Mplus.
The output of the ESEM model should be saved, as this will be
used as input for the next step, should users want to generate
H-ESEM or ESEM-within-CFA models.

Step 3 (Optional): Generate, Copy, and Run the
Syntax for H-ESEM or ESEM-Within-CFA Models
Researchers may also be interested in estimating more complex
ESEM models such as H-ESEM or ESEM-within-CFA models.
These models require that the starting values for both be changed
from the defaults. The non-standardized factor loadings from
the original ESEM model should be used as starting values for
the H-ESEM and ESEM-within-CFA model estimation syntaxes.
Factor variances are also constrained to one, and one item
per latent construct is constrained to be equal to the original
ESEM item loading. Then we used the first-order factors to
define a higher-order factor to determine the variance and the
standardized path coefficient for each individual factor loading
onto a higher-order factor. For the ESEM-within-CFA model,
the regular ESEM model is re-expressed as a CFA model.
This model employs the unstandardized factor- and cross-
loadings estimated from the regular ESEM model as starting
values (denoted by the * command). First-order factor variances
are again freely estimated, whereas the higher-order factor is
constrained to 1 in order to identify the model. Furter, in
this model, one item per first-order factor has all its factor
loadings constrained to equal that of the original ESEM values
denoted by the @ command. Researchers can do this manually,
however, this leaves room for error. The tool aids researchers to
generate these syntaxes, by requesting that the original Mplus
output from the ESEM model generated in Step 3 be uploaded.
Researchers should click on the UPLOAD button and direct
their explorer to the output file from the original ESEM model
(see Figure 4)2.

Once selected, users can select from two cross-loading
options: (a) the Default Loadings which uses the largest factor
loading for each factor and fixes it as the cross-loading for each
factor or (b) Optimized Loadings whereby the script attempts

21t is, however, important to note that in the ESEM within CFA code generator
that all referent indicators are fixed (@) in all the factors to the starting values to
aid in convergence. Therefore, factor variances are freed (as indicated by the *;
e.g., EMOTION®). If these factor variances are manually constrained to 1 (e.g.,
EMOTION@1;) then the starting value of the referent indicator in its original
factor should then be freed (*). Either specification should result in the same
degrees of freedom, model fit and parameter estimates.
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Original Input
Regular ESEM

Bi-factor ESEM

Step 3 (Optional):

Regular ESEM code.

Oor

START OVER

FIGURE 2 | Step 2.1: Generated ESEM and bifactor ESEM Syntaxes.

ESEM code generator for Mplus | A convenient tool for ESEM, Bi-factor ESEM, ESEM within CFA, and Hierarchic...

Select the code you want to use and copy it into the Mplus software program to run your model.

If you require ESEM within CFA code and/or Hierarchical ESEM (H-ESEM) code upload your Mplus output file generated from the

Terms of use | Contact

B v
B v
B v

to find the most optimal loadings from the specific original
factor where it also has the smallest cross-loadings to fix in the
model. The latter is still an experimental feature and novices are
encouraged to use the Default Loadings option. Once the cross-
loadings option is selected, researchers can click on CONTINUE
to generate the new syntaxes (kindly note that no information
about the data is captured or stored on the server). This will then
redirect the user to a new page where two additional ESEM syntax
options have been generated (see Figure 5). These syntaxes can
then be copied and pasted into Mplus to be run. The tool will
be practically applied, and example codes are shown in the
next section.

Estimate and Report the Results for

Competing ESEM Models

After the four CFA models were estimated, four ESEM models
were tested against the data. These ESEM models follow the same
theoretical structure of the CFA models, however, cross-loadings
were permitted but constrained to be as close to zero as possible.
The syntaxes for these ESEM models were generated with the
ESEM Code Generator (63). The following ESEM models were
estimated in Mplus:

Model 4: Correlated Three-Factor First-Order ESEM
Model Comprised of Emotional-, Social-, and
Psychological Well-Being

This model assumes that Emotional- (Targeted Items: MHC_1
to MHC_3), Social- (Targeted Items: MHC_4 to 8), and
Psychological well-being (Targeted Items: MHC_9 to MHC_14)
are separate yet related components of mental health. In this
model, items are targeted to load onto their a priori factorial
model, but cross-loadings were permitted but targeted to be
close to zero. The code generated to run the model in Mplus is
presented in Figure 6.

Model 5: A Hierarchical ESEM Model Compromised
of a Single Second-Order Factor of Mental Health,
Made Up of Three First-Order Factors

Mental health was specified as a second-order ESEM model
that is a function of EWB (Item: MHC_1 to MHC_3), SWB
(Items: MHC_4 to 8), and PWB (Items: MHC_9 to MHC_14).
Again, items were specified to load directly onto their a priori
first-order factors. Cross loadings were again permitted but
constrained to be as close to zero as possible. The ESEM-
within-CFA estimation procedure was used to construct the
higher-order factorial model. Here the starting values for each
item was constrained to be the same as the unstandardized
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ESEM code generator for MplUs | a convenient 100! for ESEM Bi-factor ESEM ESEM within OFA and Hierarchical ESEM code generation

Regular ESEM "
Bi-factor ESEM e

USEVARIASLES ARE

iy
c_3
N

RRARERES

C_14 (41); !Glcbal factor added -rema: factors tically uncorrelated with G by defauls

FIGURE 3 | Step 2.2: Example output for the bifactor ESEM Syntax.

factor- and cross-loadings estimated from the Regular ESEM  were permitted but constrained to be as close to zero as possible.
Model (Model 4). The first-order factor variances were freely = Figure 8 provides a screenshot of the Mplus Syntax.

estimated and that of the higher-order Mental Health Factor

was constrained to 1. Further, for the first-order factor, one item ~ Model 7. A Correlated Three-Factor

per factor is constrained to produce exactly the same loadings ~ESEM-Within-CFA Model

and cross-loadings as the ESEM Model 4. Finally, the Higher-  Here, mental health is seen as the function of three independent
Order Factor Mental health (or HFACTOR in the syntax in  first-order factors (as specified before). Within this model, the

Figure 7) was specified as being comprised of freely estimated ~ Regular ESEM Model (Model 4) is re-expressed as a CFA
first-order factors. model, where the starting values from Model 5 are used to

constrain the items loadings for each independent factor. The

variances of the three first-order factors (emotional-, social-,
Model 6: Bifactor ESEM Model for Overall Mental and psychological well-being) are freely estimated. This model
Health is not a separate or different type of ESEM model that should
Similar to Model 3, the MHC-SF was specified to be comprised of ~ be contrasted/compared. This model is only specified to be used
a General Factor representing overall mental health (where all 14  for more complex follow-up analysis. It's only estimated and
items are specified to directly load onto such) which is distinct ~ compared here to demonstrate the tool. The Syntax is presented
and independent from its three first-order factors emotional-  in Figure9.
(Target Item: MHC_1 to MHC_3), social- (Target Items: MHC_4 The model fit indices of the ESEM models are also captured
to 8), and psychological well-being (Target Items: MHC_9 to  and summarized in Table 4. Unlike the CFA models, the results
MHC_14). Target items were specified to load directly on their ~ showed that Model 4 [X%Lsoz) = 634.78; df = 52; CFI = 0.94;
a priori factorial models but cross-loadings on the specific factors ~ TLI = 0.90; RMSEA = 0.08 [0.073, 0.084]; SRMR = 0.03;
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ESEM code generator for Mplus | A convenient tool for ESEM, Bi-factor ESEM, ESEM within ¢

select use the Mplus program to run your model.
Original Input B v
Regular ESEM B v
Bi-factor ESEM B v

Step 3 (Optional):
If you require ESEM within CFA code and/or Hierarchical ESEM (H-ESEM) code upload your Mplus output file generated from the Regular ESEM

code.

4. esem measurement model - three factor.out

Crossloading Options:

Terms of use | Contact g

FIGURE 4 | Uploading ESEM output and specifying cross-loadings option.

ESEM code generator or MIUS | A convener ol for SEM, B+factor ESEM, ESEM wihn CFA and Hierrchil ESEM code gensation

Original Input "
Regular ESEM w v
Bi-factor ESEM w v
ESEM within CFA w v
Hierarchical ESEM (H-ESEM) within CFA w v

FIGURE 5 | Step 3: H-ESEM or ESEM-within-CFA models codes generated.

AIC = 76002.24; BIC = 76370.59], Model 6 [x?, g, = 272.285;
df = 41; CFI = 0.98; TLI = 0.95; RMSEA = 0.06 [0.050,
0.062]; SRMR = 0.02; AIC = 75661.74; BIC = 76090.56], and
Model 7 [x?, g, = 634.78; df = 52; CFI = 0.94; TLI = 0.90;
RMSEA = 0.08 [0.073, 0.084]; SRMR = 0.03; AIC = 76002.24;
BIC = 76370.59] all fitted the data. Further Model 4 (the original
ESEM model) and Model 7 (the ESEM-within-CFA models)
produced, as intended, the same results. Further, by inspecting
the parameter estimates, the results showed that all models,
except Model 5, showed the expected results with target items
loading significantly on their respective factors (A > 0.35; small
standard errors <0.04). Given that Model 5 did not meet either
the model fit or measurement quality criteria, it was disregarded
for further analysis.

Compare CFA and ESEM Models to
Determine the Best-Fitting Model for the
Data

The next step is to contrast and compare the retained CFA
and ESEM models. From the previous sections the bifactor

™M,

w Mplus Plot Diagram

B

®3 File Edit Window Help =1 i e

o |
AP T A

of logical
ems? Attempt differ,

riables will be requested.
s are constrained to be as close

EMOTION BY
MHC_1-MHC_3
MHC_4-MHC_8~0
MHC_9-MHC_14~0 (*1);

SOCWELL BY
MHC_4-MHC_8
MHC_1-MHC_3~0
MHC_9-MHC_14~0 (*1);

PSYWELL BY
MHC_9-MHC_14
MHC_1-MHC_3~0
MHC_4-MHC_8~0 (*1);

OUTPUT:

stdyx;

techd;

!mod (10); 'Remove the ! infront of mod to request modification indices.
Ready Ln 56, Col 7

FIGURE 6 | Mplus syntax for a three first-order ESEM model of mental health.

™o
] EM ME ENTMOD st D
W3 File Edit View Mplus Plot Diagram Window Help = x

~ EaT

= ; = @ =01 ol B2
NEE| ¥ B 0| o | N als ol
ANALYSIS:
ESTIMATOR=ML; '!Oth

SO!

! PROA

MODEL:

EMOTION BY

MHC_1@0.934 MHC_2+0.607 MHC_3+0.832 MHC_4*0.290
MHC_5%0.275 MHC_6@0.060 MHC_7%0.061 MHC_8*-0.291
MHC_9*-0.039 MHC_10%0.120 MHC_11%0.326 MHC_12*-0.232
MHC_13@-0.117 MHC_14%0.251;

SOCWELL BY

MHC_4%0.560 MHC_5%0.504 MHC_6@1.155 MHC_7%0.783
MHC_8+0.679 MHC_1@0.104 MHC_2%0.073 MHC_3*0.053
MHC_9%0.278 MHC_10%-0.050 MHC_11%-0.051 MHC_12%0.410
MHC_138-0.028 MHC_14%-0.024;

PSYWELL BY
MHC_9*0.806 MHC_10%0.740 MHC_11%0.650 MHC_12%0.734
MHC_13@1.081 MHC_14%0.946 MHC_1@0.003 MHC_2%0.273
MHC_3%0.012 MHC_4%0.263 MHC_5%0.299 MHC_6€-0.342
MHC_7%0.100 MHC_8%0.426;

EMOTION*;

SOCWELL*; PSYWELL*;

HFACTOR by EMOTION*1 SOCWELL PSYWELL;

EMOTION-HFACTOR@L:

st modification indices.

Ln94, Col 1

FIGURE 7 | Mplus syntax for a H-ESEM model of mental health.

CFA Model (Model 3) as well as the Three-First Order
Factor ESEM (Model 4), bifactor ESEM (Model 6), and
ESEM-within-CFA (Model 7) were retained. These competing
Models are further compared based on their Model Fit
Indices, and the results summarized in Table 4. The results
showed that Model 6 fitted the data significantly better
than Model 3 (A)(2 = —596.46; Adf = 27; ACFI = 0.06;
ATLI = 0.06; ARMSEA = —0.03; ASRMR = —0.03; AAIC:
—550.45; ABIC: —424.00), and Model 4 and Model 7
(sz = —362.498; Adf = 39; ACFI = 0.03; ATLI = 0.05;

Frontiers in Psychiatry | www.frontiersin.org

91

January 2022 | Volume 12 | Article 795672


https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

van Zyl and ten Klooster

ESEM: Practical Guidelines and Tutorial

MODEL:

EMOTION

MHC_1-MHC_3
MHC_4-MHC_8~0
MHC_9-MHC_14~0 (*1);

SOCWELL BY
MHC 8

PSYWELL BY
MHC_9-MHC_14
MHC_1-MHC_3~0
MHC_4-MHC_8~0 (*1);
OUTBUT:

stdyx;
techd;

Ready Lng2, Col8

FIGURE 8 | Mplus syntax for a bifactor ESEM model of mental health.

MODEL:

EMOTION BY

MHC_1@0.934 MHC_2%0.607 MHC_3*0.832 MHC_4%0.290

MHC_5%0.275 MHC_6@0.060 MHC_7+0.061 MHC_8*-0.291 MHC_9*-0.039
MHC_10%0.120 MHC_11%0.326 MHC_12*-0.232 MHC_13@-0.117 MHC_14%0.251;

SOCWELL BY
MHC_4*0.560 MHC_$*0.504 MHC_6@1.155 MHC_7%0.783
MHC_8+0.679 MHC_1@0.104 MHC_2*0.073 MHC_3*0.053
MHC_9%0.27¢ MHC_10%-0.050 MHC_11%-0.051 MHC_12%0.410
MHC_13@-0.028 MHC_14%-0.024;

PSYWELL BY
MHC_9%0.806 MHC_10%0.740 MHC_11%0.650 MHC_12%0.734
MHC_13@1.081 MHC_14%0.946 MHC_1@0.003 MHC_2+0.273
MHC_3%0.012 MHC_4%0.263 MHC_S$%0.299 MHC_68-0.342
MHC_7%0.100 MHC_840.426;

EMOTION*; SOCWELL*; PSYWELL*;

Ln 90, Col 21

FIGURE 9 | Mplus syntax for the ESEM-within-CFA model of mental health.

ARMSEA = —0.02; ASRMR = —0.01; AAIC: —340.50; ABIC:
—280.23). The ESEM Model 6 is therefore retained for further
comparisons and the CFA Model 3 just retained for purposes of
the tutorial.

Factor Correlations

The factor correlations between factors for the best fitting
measurement models should be estimated and compared in the
next step. Models where the lowest correlations between factors
are shown, show that these models are able to better discriminate
between factors. The model with the lowest factor correlations

should be retained (20). However, given that a bifactor ESEM and
bifactor CFA model fit the data the best in the current sample,
inter-factor correlations cannot be computed as relationships are
constrained to zero.

Item Level Parameters, Standardized
Factor Loadings, and Reliability

In the final step, item level parameters and reliability indicators
are reported. For the sake of transparency in this tutorial, item-
level descriptive statistics (means, standard deviations, skewness,
kurtosis) are also reported. Further, indicators of measurement
quality (standardized factor loadings, standard errors, item-level
residual variances, and item level R?) and levels of reliability
(omega and CITC) were computed for both the bifactor CFA
(Model 3) and bifactor ESEM Models (Model 6).

The results summarized in Table5 show that items were
relatively normally distributed [Skewness and Kurtosis < +2; —2:
(89)], that each item was adequately associated with its overall
a priori factor [CITC r > 0.30: (83)] and that the general and
specific factors for both the ESEM and CFA models showed to
be reliable.

Further, both Model 3 and Model 6 produced well-defined
general factors (with all items A > 0.35; small standard errors
<0.04). Further, the specific factors were also relatively well-
defined with item loadings matching expectations for both the
Emotional Well-being and Social Well-being subscales. However,
items MHC_11, MHC_13, and MHC_14 on the Psychological
Well-being Subscale for both models showed non-significant
factor loadings (p > 0.01). Further, items MHC_9, and MHC_12
only produced small, yet significant, factor loadings (A < 0.39)
on the Psychological Well-being factor for both models.

Finally, the level of reliability of the two models and their
subscales were computed using Dueber’s (84) calculator. The
results, summarized in Table 6, show that the proportion of the
common variance explained by the specific and general factors
(ECV), and the overall omega produced similar results. The
bifactor ESEM model did, however, produce slightly higher ECV
values for the General Mental Health Factor (ECV = 0.70), and
the Emotional- (ECV = 0.48) and Social well-being (ECV = 0.42)
subscales. Both models produce similar, if not equivalent, levels
of reliability with Omega exceeding the suggested cut-off criteria.
However, when accounting for the presence of the general
factor, the specific factors for neither models produced adequate
Omegay, levels (Omegays < 0.70).

Taken together, the results show that the bifactor ESEM model
fitted the data proportionally better than the bifactor CFA model
and produced slightly better parameter estimates. As such, the
bifactor ESEM model is retained for potential further analyses.

Further Analysis: Demonstration of

ESEM-Within-CFA in a Structural Model

Although the results showed that the bifactor ESEM model
should be retained for further analysis, it does not afford the
possibility to demonstrate the full usefulness or function of the
ESEM-within-CFA framework [cf. (24)]. As stated previously,
regular ESEM models can not directly be used within more
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complex estimation procedures (e.g., structural models) as they
would produce convergence problems, and therefore the ESEM-
within-CFA framework should be used to re-specify an ESEM
model within a CFA framework. Within the current tutorial, the
ESEM-within-CFA approach was already used to estimate the
higher-order ESEM model (Model 5), however, the three first-
order factorial ESEM model (Model 4) fitted the data better.
Therefore, to demonstrate ESEM-within-CFA function, Model 3
was respecified as an ESEM-within-CFA model to produce Model
7. This model, which should produce exactly the same model fit
statistics as the normal ESEM model, could therefore be used for
more complex analysis.

Based on Westerhof and Keyes' (54) assertion that mental
health and mental illness are on separate, yet related, continuums,
the relationship between common mental health problems, and
mental health was investigated. As such, a structural path model
was estimated based on the three first-order ESEM-within-
CFA model of mental health and a traditional CFA model for
mental illness as measured by the Brief Symptoms Inventory (cf.
Figure 10). In this model, the common mental health problems
were specified as the exogenous (input) factor and regressed
on the three components of mental health (emotional well-
being, social well-being, and psychological well-being) as the
endogenous (outcome) factors.

The structural model showed acceptable fit: 7y
(202, N = 1,084) — 1,41942 (p < 001, TLI = 092, CFI = 093,
RMSEA = 0.06 [0.055-0.061]; SRMR 0.03; AIC = 116579.93;
BIC = 117113.22; aBIC = 116805.05). The results showed that
overall common mental health problems explained 35.5% of the
variance in Emotional Well-being (8: —0.60; S.E: 0.02; p < 0.01),
1.5% in Social Well-being (B: —0.12; S.E: 0.03; p < 0.01) and
8.9% in Psychological Well-being (B: 0.30; S.E: 0.03; p < 0.01).
This implies that higher levels of overall common mental
health problems is associated with lower levels of emotional-,
psychological-, and social well-being.

2

CONCLUSION

The purpose of this paper was to illustrate the applicability of
ESEM as an alternative to traditional CFA approaches when
evaluating the factorial validity of an instrument. By using the
MHC-SF as an example, we provided (a) a brief overview of
ESEM (and different ESEM models), (b) structured guidelines
on how to estimate, compare, report, and interpret ESEM
models, and (c) a step-by-step guide on how to produce ESEM
syntaxes for Mplus with an innovative online tool. The results
of this study highlight the value of ESEM, over and above that
of traditional confirmatory factor analytical approaches. The
study results also show practical implications for measuring
mental health with the MHC-SE, by illustrating that a bifactor
ESEM model fits the data significantly better than any other
empirical model.

This tutorial demonstrates that restrictive CFA models for
the MHC-SE, where items are constrained to only load onto
their respective subscales, are insufficient to provide good
model fit and adequately describe the data. Specifically, the
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TABLE 5 | Item level descriptive statistics, factor loadings, and reliability indicators of Model 3 and Model 6.

Factor Item Mean SD Skewness  Kurtosis CITC Model 3-bifactor CFA model Model 6-bifactor ESEM model
Giactor Stactor Giactor EWB Siacior SWB Stactor PWB Stactor
by S.E. A S.E. ) by S.E. R? A S.E. by S.E. R? A S.E. B
Emotional
well-being
MHC_1 4.41 117 -0.78 0.26 0.72 057 0.02 0.59 0.02 0.32 057 002 033 0.62 0.02 —0.01 0.02 0.00 —0.05 0.02 0.29
MHC_2 4.85 1.1 —-1.11 1.1 065 0.63 0.02 0.40 0.02 0.44 062 002 0.39 0.41 0.02 0.02 0.02 0.00 0.08 0.02 0.44
MHC_3 4.72 1.04 -0.92 0.90 072 055 0.02 0.64 0.02 0.29 054 002 0.29 0.62 0.02 —0.01 0.02 0.00 0.10 0.02 0.31
Social
well-being
MHC_4 3.60 1.46 —-0.20 -0.91 0.54 059 0.02 0.23 0.03 0.60 0.58 002 0.33 0.12 0.02 0.24 0.03 0.06 —0.11 0.02 0.58
MHC_5 3.75 1.62 —-0.33 —1.07 047 053 0.02 0.18 0.03 0.69 052 002 027 0.11 0.02 0.18 0.03 0.03 —0.16 0.02 0.67
MHC_6 2.35 1.29 0.60 —0.61 0.54 038 0.02 0.65 0.04 0.44 038 0.02 0.15 0.02 0.02 0.62 0.03 0.38 —0.10 0.02 0.46
MHC_7 3.54 1.36 —0.21 —0.83 0.52 048 0.02 0.45 0.03 0.57 047 002 0.22 0.02 0.02 0.46 0.03 0.22 0.10 0.02 0.55
MHC_8 3.40 1.46 -0.13 —1.01 046 045 0.02 0.36 0.03 0.67 046 002 021 -0.18 0.02 0.40 0.03 0.16 0.13 0.03 0.58
Psychological
well-being
MHC_9 3.99 1.35 —0.59 —0.43 064 069 0.02 -0.17 0.02 0.50 071 002 050 -—0.07 0.02 0.16 0.02 0.03 0.23 0.04 0.42
MHC_10 4.71 1.16 —1.09 1.02 0.58 065 0.02 -0.74 0.02 0.02 0.67 0.03 045 0.02 0.02 —0.04 0.02 0.00 0.47 0.05 0.33
MHC_11 4.61 1.23 —0.84 0.16 0.60 067 0.02 -0.02 0.02 0.55 0.67 002 044 047 0.02 —0.08 0.02 0.01 —0.01 0.04 0.52
MHC_12 3.36 1.58 —0.07 —-1.14 0.49 058 0.02 0.21 0.02 0.62 059 002 035 -0.19 0.02 0.12 0.02 0.01 —-0.34 0.05 0.48
MHC_13 4.08 1.35 —0.53 —0.45 067 071 0.01 0.01 0.02 0.50 0.73 001 054 -0.12 0.02 —0.07 0.02 0.00 —0.06 0.05 0.44
MHC_14 4.37 1.44 —0.80 -0.27 0.67 0.76 0.01 —-0.02 0.02 0.42 0.76 0.01 0.57 0.09 0.02 —0.08 0.02 0.01 —0.02 0.04 0.42

Bold items, Significant target loadings (p < 0.05); Underlined items indicate cross-loading items; S.E., standard error; CICT, Corrected item total correlation; '\, Standardized factor loadings; S.E., Standard Error; 8, ltem Uniqueness.

TABLE 6 | Reliability estimates and explained common variance.

Model 3: bifactor CFA

Model 6: bifactor ESEM

ECV Omega Omega hs ECV Omega Omega hs
General factor 0.68 0.92 - 0.70 0.92 -
Emotional well-being 0.47 0.85 0.39 0.48 0.84 0.40
Social well-being 0.41 0.76 0.28 0.42 0.76 0.29
Psychological well-being 0.19 0.87 0.03 0.12 0.86 0.01
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FIGURE 10 | Mplus syntax for the relationship between BSI and
ESEM-within-CFA model of mental health.

results showed that neither the original correlated three-factor
CFA model for mental health (55), nor a higher-order factorial
model (58) could be confirmed. Similarly, the bifactor CFA
model proposed by Jovanovic (15), where mental health is seen
as a general factor, and emotional-, social-, and psychological
well-being are positioned as specific factors, only partially fitted
the data. Without specific- and deliberate modifications (e.g.,
correlating error variances of several items), the data would
not adequately represent these models. Therefore, when cross-
loadings are constrained, it undermines the measurement model.

In contrast, except for the Hierarchical ESEM Model, all
ESEM models seemed to fit the data. Comparatively, the three
first-order ESEM models comprised emotional-, psychological-,
and social well-being. The bifactor ESEM model fitted the data
significantly better than the CFA models. Therefore, it would
seem that the less restrictive models, that accounts for small
cross-loadings between items, overcame the limitations to the
overly restrictive CFA models in terms of both model fit and
indicators of measurement quality. These findings are in line
with other ESEM studies on the MHC-SF that reported generally
better data-model fit and stronger factor loadings compared to
CFA models (46, 61, 62). Further, our results are in line with
those of Lamborn et al. (61) that showed significant support for
a bifactor ESEM model. Here, mental health is better represented
by an overall general mental health factor, which is different
from, three specific factors of well-being. The general mental
health factor accounted for a large proportion of the variance and
showed adequate levels of reliability. The three specific factors
were also adequately represented by the data, however, these
only accounted for a small proportion of the overall variance.
This is similar to the findings of Lamborn et al. [(61), p. 15],
who also argued that researchers should, therefore, “exercise
caution when using and interpreting mean specific subscores”
of these bifactor models. The relative strength of the g-factor

in this model is not surprising, as studies comparing hedonic
and eudaimonic conceptualisations of mental health have shown
consistent support for a more general conceptualization of well-
being and mental health (90). Our results, therefore, support
ever-growing evidence in the literature for a tripartite model of
mental health (61).

Therefore, mental health researchers are encouraged to
incorporate ESEM into their measurement modeling strategies
and structurally compare such to traditional CFA approaches.
Given that mental health (and its three components) are
structurally and theoretically linked, it requires researchers
to apply less restrictive ESEM models, because cross-loadings
between factors are inherently expected (62). Failure to employ
these measures may lead to “a premature dismissal of central
aspects of mental health” [(62), p. 11] and create unwarranted
speculations within the literature.

Although this tutorial illustrated the applicability of ESEM
when attempting to explore the factorial validity of an
instrument, it is not without its limitations. The data employed in
this study is derived from self-report measures, is cross-sectional,
and participants were remunerated for their responses. This
implies that there may be some biased results, and responses
may not accurately represent reality. Further, there is currently
no accepted means to account for the cross-loadings in ESEM
models when estimating the scales’ reliability. Therefore, omegas
produced may not adequately represent the reliability of ESEM
models, and direct comparisons of these with traditional CFA
models should be made with caution. Further, the cut-off
criteria to establish model fit are still based on CFA principles
and the maximum likelihood estimation method. Although
researchers are cautioned against stringent reliance on rules
of thumb and cut-off scores, they do provide some form
of standardization that aids in interpreting results. Therefore,
simulation studies are required to determine the relevance and
functioning of these goodness-of-fit criteria in relation to ESEM
model estimation. Further, given the flexibility of ESEM, it is
difficult to demonstrate its full potential and to articulate a full use
case with a single dataset clearly. This tutorial provides a gentle
introduction to the estimation and exploration of the factorial
structure of a single instrument. Future tutorials should aim
to incorporate more complex use cases such as auto-regressive
modeling, measurement invariance, cross-lagged panel analysis,
and the like.

Notwithstanding these limitations, our tutorial provides an
illustrative example of approaching and estimating ESEM models
with Mplus through an easy to use code generating tool. It also
attempted to provide some suggested guidelines for approaching
an ESEM related study. We hope that this tutorial and tool
will aid researchers in incorporating ESEM into their model
estimation approaches and provide more realistic and thorough
evidence of their findings.
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APPENDIX

TABLE A1 | Summary of ESEM estimation guidelines.

Step Description What to consider or report Reported in Where to report
manuscript
Planning Phase
1 Develop a clear theoretical model Briefly discuss alternative, theory-informed (CFA) factorial models which the instrument could manifest Yes Literature review
for the instrument based on the as. If factors within a CFA model are conceptually related, then there is also an argument for an ESEM
available literature model with a similar structure. Should a global factor be expected, a bifactor CFA should be described
and an associated bifactor ESEM model mentioned.
For the validation of psychometric instruments, present clear hypotheses about the (CFA) factorial Yes Literature review
structure of the instrument and present alternative hypotheses that the ESEM models should,
theoretically, provide a better representation of the data. For other studies, the relationships between
exo- and endogenous factors should be clearly articulated
2 Plan for the most appropriate Determine and plan for the most appropriate sample size for the study. This can be done in many ways No
sample size [c.f. (70, 72, 88)]. Monte Carlo simulations are preferred [c.f. (73)]
Data Preparation Phase
3 Data cleaning, screening, and Screen the data for potential issues (e.g. outliers), and prepare it for further analysis. Data quality checks No
preparation should also be performed [c.f. (64)]
Decide upon an appropriate missing values strategy (e.g. Multiple imputations, FIML, sensitivity analysis) Yes Methods: statistical analysis
4 Determine the most appropriate Decide upon and report the software packages (and version number) that will be used for the analysis. Yes Methods: statistical analysis
software, estimation method, ESEM is fully integrated in Mplus, but is currently only partially supported in R.
rotation and procedure for the
analysis
If data follows a multivariate normal distribution, employ the Maximum Likelihood Estimator in Mplus. If Yes Methods: statistical analysis
data is not normally distributed, either transform the data or use more robust estimation methods in
Mplus (e.g. MLR, WLSMV). For all models with continuous indicators, the MLR estimator is also
appropriate; models comprised of ordinal indicators WLSMV should be used.
Decide upon the most appropriate rotation method (Geomin / Target / Target Orthogonal). Geomin Yes Methods: statistical analysis
rotations (with an epsilon value of .5) for more exploratory approaches. Target rotations for confirmatory
approaches. (Target) Orthogonal rotations are used for bifactor ESEM modeling.
Describe the analysis procedure to be employed
Data Analysis and Reporting Phase
5 Determine appropriate Decide upon which goodness-of-fit indices are most appropriate for the analyses (e.g., TLI/CFl, RMSEA, Yes Methods: statistical analysis
goodness-of-fit indices, and RMSEA Confidence Intervals etc). Report each index as well as the cut-off criteria to be considered.
indicators of measurement Multiple indicators are to be mentioned (c.f. Table 2). CFI/TLI/RMSEA should always be employed as the
quality primary criterion.
Decide upon a priori indicators of measurement quality to be considered for the study (e.g. Standardized Yes Methods: statistical analysis
» > 0.40; item uniqueness > 0.1 but < 0.9; cross-loading tolerance levels; overall R2). However, the
results should be considered in the context of the study and what they might mean or indicate without
being rigid about minor deviations from the chosen guidelines.
6 Estimate and report the model fit Multiple measurement models need to be estimated and their model fit statistics reported. Only models Yes Results: competing
indicators for competing CFA with theoretical justification should be estimated. The following models could be estimated: (1) measurement models
Models Unidimensional model, (2) correlated first-order factorial models, (3) second-order or ’hierarchal’ factorial

model, and (4) bifactor models

(Continued)
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TABLE A1 | Continued

Step Description What to consider or report Reported in Where to report
manuscript
Report any potential modifications made to enhance model fit Yes Results: competing
measurement models
Tabulate all goodness-of-fit indices for all CFA models in a single table and indicate which models meet Yes Results: competing
the pre-defined criteria mentioned and to make the comparison reader-friendly (refer to Point 5). measurement models
7 Estimate and report the model fit Multiple ESEM measurement models should be estimated and model fit statistics reported. In principle, Yes Results: competing
indicators for competing ESEM the ESEM alternatives to the traditional CFA models estimated in Point 6, should be reported. The measurement models
Models following ESEM models could be estimated: (1) correlated first-order factorial ESEM models, (2)
second-order or ’hierarchal’ factorial ESEM model, (3) bifactor ESEM models and (4) ESEM within CFA
models for use in structural models with other factors
Tabulate all goodness-of-fit indices for all ESEM Models into the same table as the CFA models and Yes Results: competing
indicate which models meet the pre-defined criteria mentioned in Point 5. measurement models
8 Compare CFA and ESEM CFA and ESEM models need to be compared against one another with the goodness-of-fit and Yes Results: competing
models to determine the best measurement quality criteria mentioned in Point 5. Models that show comparatively better model fit measurement models
fitting model for the data should be retained for further analysis. It is, however, important to note that model fit should not be the
only consideration, but the parameter estimates should also be closely inspected and considered.
To retain ESEM models for further analysis, the following conditions need to be met: Yes Results: competing
measurement models
(a) The ESEM model should ideally show better data-model fit than the corresponding CFA model Yes Results: competing
(including the same number of factors defined similarly). If the factor correlations for the ESEM model are measurement models
smaller than those of the CFA model, then the ESEM model should be retained even if it fits as well as
the CFA model.
(b) For correlated factors models, the ESEM model should show reduced factor correlations Yes Results: competing
measurement models
(c) The ESEM model should only show small to medium cross-loadings. Should larger cross-loadings Yes Results: competing
exist, then there should be a theoretical explanation presented for such. Perhaps there are ‘wording’ measurement models
effects or some logic that researchers can use to explain this.
(d) The estimated latent factors within the ESEM model should be well defined Yes Results: competing
measurement models
(e) Should there be multiple medium to large cross-loadings in the ESEM model, it could indicate support Yes Results: competing
for the presence of a larger global factor, and therefore the bifactor ESEM model could be explored. measurement models
(f) Additional factors to consider for bifactor models: This model should ideally show better data-model fit Yes Results: competing
than the corresponding CFA and ESEM models, there should be a well-defined G-Factor (where all items measurement models
load significantly on such), and reasonably well defined S-Factors (cross- and non-significant loadings
are permitted). For bifactor models, model fit should not be the only indicator informing a decision to
retain. Researchers should also inspect parameter estimates before making final decisions.
9 Report factorial correlations For the final retained measurement model (s), the factor correlations should be reported. This cannot be Yes Results: factorial

done for bifactor Models . Smaller factor correlations mean better discrimination between factors. The
model with the smallest factor correlation is usually retained, however, decisions should be based in the
context of the other considerations (model fit, measurement quality and parameter estimates) mentioned
earlier.

correlations

100

(Continued)
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TABLE A1 | Continued

Step Description What to consider or report Reported in Where to report
manuscript
10 Report and compare item level Item level parameters and indicators of measurement quality (standardized factor loadings, standard Yes Results: item level
parameters and reliability errors, item-level residual variances), as well as levels of reliability (composite reliability, or omega,), parameters
should be tabulated and reported.
Note, that if a bifactor CFA model is retained, editors or reviewers may request additional information Yes Results: item level
such as the Explained Common Variance (ECV), the H-factor, the Factor Determinacy indicator, the ltem parameters
level ECV, the Percent of Uncontaminated Correlations (PUC) and the Average Relative Bias Parameters
could also be reported as additional indicators of reliability and measurement quality [For a tutorial cf.
(84).
Decide upon appropriate indicators of reliability for both the CFA and ESEM models, such as composite
reliability [p > 0.80; (85)], or Mc Donald’s Omega [w > 0.70; (86)].
Report the level of reliability for each (sub) scale of the instrument Yes Results: item level
parameters
Further or Additional Analysis
11 For further or additional analysis, the best fitting ESEM model is respecified as a CFA model Yes Results

through the ESEM-within-CFA estimation procedure. This affords the opportunity to use the
ESEM-within-CFA model for more complex estimation procedures such as invariance testing,
multi-group analysis, latent growth models, structural models and the like.
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FIGURE A1 | Graphical representations of the MHC-SF’s various factorial models.
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Doris Baumann* and Willibald Ruch
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In a recent work, we introduced a theoretical model for fulfilment in life that covers
cognitive and affective components and distinguishes different time frames. The present
study evaluates this model and describes the construction of the Fulfilled Life Scale
(FLS) to assess fulfillment regarding the whole lived life retrospectively. We investigated
the scale in two samples (Sample 1: N = 282 adults aged 50-93 years; Sample 2:
N = 406 adults aged 40-85 years). The model of the cognitive component combines
three sources of fulfilment (self, life, impact/legacy) with three criteria (wholeness, fit,
value), yielding nine facets. Employing hierarchical factor analysis, we inspected all
solutions between one and nine. We identified three optimal factors, which we labeled
unfolded self and life, the worthwhile life, and positive impact and legacy. Next, we
selected marker items and replicated the factor structure in Sample 2. The three scales
were positively intercorrelated and showed good internal consistency in both samples.
For the affective component, exploratory and confirmatory factor analyses established
a one-factor structure in both samples, and high internal consistency was obtained.
Across a range of related constructs, we demonstrated construct and criterion validity.
Notably, cognitive and affective fulfillment incrementally predicted a global rating of a
fulfilled life and mental well-being, even after controlling for subjective and eudaimonic
well-being. Overall, the study proves that the FLS is necessary to capture people’s
experience of a fulfilled life, which could not be assessed sufficiently with previous well-
being measures. Both cognitive and affective fulfilment were able to predict additional
variance in mental well-being. Moreover, the study reveals psychometric support for the
FLS and presents the first evidence on its validity. Lastly, applications in research and
practice are discussed, especially in the context of living and aging well in the second
half of life.

Keywords: positive psychological assessment, wellbeing assessment, scale development, validation, positive
psychology, life span, positive aging, fulfilled life

INTRODUCTION

If psychologists wish to improve the human condition, it is not enough to help those who suffer.
The majority of “normal” people also need examples and advice to reach a richer and more fulfilling
existence (Seligman and Csikszentmihalyi, 2000, p. 10).

From the inception of the field, positive psychology has emphasized fulfillment in life (FiL)
as a central topic. Though the term has appeared regularly in the literature, virtually no related
research has taken place. This gap in the research can be attributed to the lack of a theoretical
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Fulfilled Life Scale (FLS)

conceptualization and the absence of an instrument for its
assessment (Baumann and Ruch, 2021). Consequently, we
proposed a definition along with a theoretical model for FiL
that distinguishes several time frames, from fulfillment in an
activity to perceiving one’s life as fulfilled. The present study
serves as a next step, having the objective to test this model and
develop a measure that will assess a fulfilled life. We decided
to focus on a fulfilled life in retrospect, as taking the whole
lived life into account for an evaluation seems to have the
greatest relevance, more than a fulfilling activity or having had
a fulfilling life at a particular life stage. What counts is that
individuals can look back and arrive at the conclusion that
their lives were fulfilled. The availability of such a scale and the
resulting findings will contribute to a deeper understanding of
the construct, facilitate building and expanding its nomological
network, and may further stimulate research on FiL. In turn,
insights into a fulfilled life may have important implications for
practice. Because life satisfaction does not seem to be the sole
criterion of how individuals evaluate their lives and how well they
age (Westerhof et al., 2001), our scale measuring a fulfilled life can
provide valuable insights from a different angle.

Conceptualization of a Fulfilled Life
We defined FiL as “a cognitive-affective experience referring to
a sense of wholeness, fit, and value toward the self, one’s life,
and one’s impact” (Baumann and Ruch, 2021, p. 6). Accordingly,
a fulfilled life refers to the positive appraisal of the person one
has become, how one has led one’s life, and the impact one has
made. The FiL model represents the cognitive component as a
3 x 3 matrix (see Table 1) that combines the three criteria for
tulfillment (wholeness, fit, and value) with the three sources of
fulfillment (self, life, and impact/legacy). The sources constitute
the three main strands from which individuals derive fulfillment
when referring to life as a whole. The combination of the criteria
and sources yields nine facets that are presented in the FiL model
as outlined in Table 1: (a) realized uniqueness, (b) a life lived
fully, (c) the making of a positive difference, (d) authentic pursuits,
(e) a life true to oneself, (f) a contribution reflecting the self, (g)
worthwhile involvements, (h) a life that was worthwhile, and (i) a
life that mattered to others. Table 1 displays a brief description of
the nine facets (for more details, see Baumann and Ruch, 2021).
This arrangement of criteria and sources provides a
systematized way to represent prior thinking. The experience of
fulfillment requires certain qualities (the criteria) to be present
to a sufficient extent. As delineated in our theoretical article
(Baumann and Ruch, 2021), the first criterion of wholeness
designates the extent to which one could become a whole person,
live life fully, and positively influence others’ lives. The criterion
of fit refers to a sense of congruence and alignment and involves
the perception that one was true to the self, lived a life that suited
one deeply, and has been able to make a contribution that is
reflective of what one holds dear. Value as a third qualitative
requirement for fulfillment relates to the perception that one
has invested one’s own capacities well and lived a worthwhile
and meaningful life; moreover, one’s life will have had value
and mattered to others. Affective fulfillment was considered to
consists of low-arousal positive affect comprising such feelings

TABLE 1 | The fulfillment in life (FiL) model depicting the cognitive-evaluative
component.

Criteria for Sources of fulfillment
fulfillment
Self Life Impact/Legacy
Wholeness (A) Realized (B) A Life Lived  (C) The Making of a
Sense of Uniqueness: Fully: Positive Difference:
wholeness and Fulfilment from Fulfillment from  Fulfilment from
completeness having been able to  realizing life having been able to
become more fully  goals and make a positive
oneself having lived life  contribution and to
consciously leave something of
value
Fit (D) Authentic (E) A Life True (F) A Contribution
Sense of Pursuits: to Oneself: Reflecting the Self:
congruence and Fulfillment from Fulfillment from  Fulfilment from
alignment having had the having led a life  having been able to
courage to be true  that felt right combine own
to oneself values, talents, and
interests while
making a positive
contribution
Value (G) Worthwhile (H) A Life that () A Life that
Sense of Involvements: was Mattered to others:
meaningfulness, Fulfillment from Worthwhile: Fulfillment from a
significance, having used one’s  Fulfillment from  sense that one’s life
worthwhileness resources and perceiving mattered and made
potentialities one’s life as a positive difference
sensibly worthwhile and  to others
meaningful

Rows represent criteria for fulfillment, columns represent sources of fulfillment, and
the cells represent the major content of the nine cognitive facets of a fulfilled life.

as inner contentment, gratefulness, harmony with oneself and
one’s life, or inner peace (Baumann and Ruch, 2021). In addition,
a fulfilled life is characterized by the absence of intense negative
affective experiences, such as feelings of emptiness, deep regret,
or disappointment.

Measuring a Fulfilled Life

A fulfilled life might be measured in different ways. Fulfillment
is subjective in nature, which must be acknowledged in
measurement. Even though developing a checklist of factors
that are empirically confirmed to contribute to fulfillment is
possible, the total score will not suffice unless each of the items
is subjectively weighted. Peer evaluation might be hampered by
a variety of biases but, at the same time, be useful as a validation
criterion. A global subjective evaluation on an anchored rating
scale might serve as a useful initial indicator, but there is no
substitute for a genuine measurement. The anchoring may be
established by having participants first describe their most apt
example of a fulfilled life and then stipulate how close their own
life is to their self-defined ideal. This latter approach is the one we
chose for validation purposes.

Our preference has been to determine the contents of the
evaluation by directly asking the questions that cover our model.
Having economic measures for each of the nine facets from
Table 1 as an intermediary state is certainly of interest, but most
importantly is a measure of its essence (in other words, the

Frontiers in Psychology | www.frontiersin.org

January 2022 | Volume 12 | Article 795931


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Baumann and Ruch

Fulfilled Life Scale (FLS)

TABLE 2 | Phases of scale development.

Phases Aims Sample Data analysis
Phase 1: Substantive validity e Development of initial item pool
o Expert review
e Cognitive pretest
Phase 2: Structural validity | e Data collection in a sample of the target group Sample 1 e Descriptive statistics
o Hierarchical factor analysis
e Psychometric evaluation of items o Exploratory factor analysis
e Item preselection o Parallel analysis
e Examination of factor structure e Minimum average partial test
o Creation of provisional scales o Reliability coefficients
Phase 3: Structural validity Il e Assessment of factor structure Sample 2 e Exploratory factor analysis

o Test of similarity of factors

e Examination of reliability in a new sample

Phase 4: External validity e Assessment of convergent validity
e Evaluation of discriminant validity

e Assessment of concurrent validity
e Assessment of incremental validity

e Testing known groups validity

o Confirmatory factor analysis

e Tucker's Phi coefficients

o Reliability coefficients
Sample 1 and 2 o Correlation analysis
Sample 1 o Hierarchical regression analysis
Sample 1 and 2
Sample 1 and 2 o t-tests

Sample 3

factors underlying these facets). The results will reveal whether
total scores for the cognitive and affective domains may be
derived as well.

Another consideration relates to determining the best target
audience for the scale being developed. We have set the target
group to encompass middle-aged and older adults, as global
life evaluations are more common with age (Westerhof et al.,
2001); moreover, taking stock of one’s life requires a certain
number of experiences. Some of what truly holds value or is
significant might be recognizable only in retrospect, and what
seems essential at one moment might lose its value at a later point
in time. The development of the instrument reflects the following
objectives: We determined that it should (a) be multidimensional
to capture the nine cognitive facets and an affective component,
(b) possess good psychometric properties, and (c) contain
comprehensive content while also taking brevity into account.
For scale construction, we have followed the standards as outlined
by Simms (2008). The scale development process involved four
phases (see Table 2): (a) developing items, employing expert
review and cognitive pretesting; (b) evaluating the psychometric
properties of the individual items, examining the factor structure,
creating initial scales, and establishing reliability; (c) assessing
factor structure, the similarity of factors, and the reliability of
the final scale in a new sample; and (d) investigating convergent
and discriminant validity and testing concurrent and incremental
validity. This approach helped us address the content and
structure of a fulfilled life, determine whether the proposition of
a new construct and measure is justified, and identify how the
construct is located in its nomological network.

The Present Study

The main objective of this study involved developing and
validating the Fulfilled Life Scale (FLS). In addition to a pilot
form encompassing the nine facets, we intended to create an

economical version, optimally comprising 20-30 items. Our
pursuit of this aim began with an examination of the underlying
factors. We expected that all cognitive facets would positively
intercorrelate and that we would find a multi-dimensional factor
structure beyond the global level. Our plan included establishing
validity by investigating the relationship between a fulfilled life
and similar constructs and the criteria it predicts, drawing on
our theoretical article (Baumann and Ruch, 2021). In the first
place, the participants’ global rating of how close one’s own life
comes to a maximally fulfilled life serves as the prime validity
criterion. A total score or components should highly correlate
with a layperson’s view of fulfillment. Next, it is vital to show that
fulfillment overlaps with concepts like life satisfaction, subjective
well-being, and eudaimonic well-being without being redundant
(i.e., containing additional unique variance). Two types of results
will underscore the usefulness of fulfillment as a new concept. In
one of these, reliable variance in the fulfillment measures should
not be fully explained by the existing concepts alone or together
(e.g., hedonic and eudaimonic well-being do not fully account
for fulfillment). According to the other, fulfillment should exhibit
incremental validity when predicting important life outcomes
(i.e., should be predictive over and above traditional variables).
In the present study, we explore whether affective and cognitive
fulfillment can incrementally predict a global rating of a fulfilled
life after controlling for established well-being measures, such as
subjective and eudaimonic well-being. Furthermore, we suggest
that a fulfilled life can predict relevant key variables for aging
well, including prospective life satisfaction, mental well-being,
and self-perceptions of aging. Establishing these relationships
will be essential.

In particular, we expect that the orientations to engagement,
meaning, and accomplishment relate to general fulfillment.
Nevertheless, we also believe that positive relationships are
more relevant in terms of leaving a legacy. We assume that
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a favorable psychosocial development should play a significant
role in attaining a fulfilled life. Generativity and ego integrity
are development tasks in the second half of life (Erikson,
1985), and their successful resolution leads to a mature, well-
rounded personality. We expect both concepts to be related to
a fulfilled life. As research has suggested that perceiving one’s
job as a calling is fulfilling (Wrzesniewski et al., 1997; Hall and
Chandler, 2005), we expect that persons arriving at a fulfilled
life are more likely to report a calling. Furthermore, we intend
to demonstrate known-groups validity by showing that selected
individuals pursuing a calling (named calling exemplars) differ
from a general sample regarding their level of fulfillment. Finally,
we will report the results of comparisons with sociodemographic
and contextual variables.

MATERIALS AND METHODS
Phase 1: Substantive Validity

For the initial item pool generation, we used a rational-theoretical
approach based on the theoretical model of FiL (Baumann and
Ruch, 2021). The study of specialist and non-specialist literature
about the different facets of a fulfilled life yielded rich sources for
developing an item pool to ensure good content validity. Such an
approach should ensure that the construct also occurs in everyday
life and is wholly and accurately covered. We developed items
to assess the nine cognitive facets and the affective component
described in the introduction and illustrated in Table 1. The first
author wrote 101 items to measure the cognitive component and
12 items for assessing the affective component. All statements
referred to one’s life lived so far in retrospect. The cognitive
items were positively worded, while the affective statements
also comprised six negatively phrased items to be recoded.
Items corresponding to the affective experience consisted of
positive low-arousal feelings, such as deep inner contentment,
inner peace, and negative feelings, including disappointment,
emptiness, or deep regret when looking back on oné’s life. The
number of items was purposely overinclusive to be able to
select those with the best psychometric properties and content
coverage. We chose a 6-point Likert scale to ensure sufficient
response variance and to avoid overwhelming older participants
with a too large response format. Eight experts in the field
of positive psychology (Ph.D. students, senior researchers, and
a professor) who were also proficient with the concept of
FiL, rated the content validity (the extent to which the items
reflect the content domain) and item quality (comprehensibility,
conciseness, and redundancy). We improved the wording of a
few items, and selected the best nine items from each of the
nine facets of the cognitive component. Construct validity was
further improved by using a think-aloud procedure, a cognitive
interviewing method, to identify and correct sources of response
error in the survey questions. Employing this method in the
early stage of test construction can prevent problems in the
areas of comprehension, recall, or decision processes, enabling lay
people to provide valuable information about the construct. After
conducting three face-to-face cognitive interviews with persons
from our target group, we modified the wording of four items.

The provisional scale for further analysis comprised 81 cognitive
and 12 affective items.

Phase 2: Structural Validity |

Participants

Sample 1 (development sample) consisted of N = 282 German-
speaking participants aged 50-93 (M = 60.93, SD = 8.64, 79.4%
women). Two participants did not indicate their age. Of the
sample, 50.7% were married or in a registered partnership, 25.2%
were divorced, 15.2% were single and never married, 5.7% were
widowed, and 3.2% were separated. Approximately half of the
sample (53.2%) had attained a university degree as their highest
level of education, while 20.6% held a professional education
diploma, 11.7% had a general education (e.g., baccalaureate),
13.5% had a vocational education and training, and 1.1% had a
compulsory school qualification (9 years of education).

Sample 2 (replication sample) included N = 406 German-
speaking participants aged 40-85 (M = 58.81, SD = 10.66,
78.8% women). One participant did not indicate her age. Of
this sample, 50.7% were married or in a registered partnership,
20.0% were single and never married, 20.9% were divorced,
5.7% were widowed, and 2.7% were separated. About half of the
sample (49.5%) had attained a university degree as their highest
level of education, while 25.1% held a professional education
diploma, 12.3% had a general education (e.g., baccalaureate),
11.8% had a vocational education, and 1.2% had a compulsory
school qualification (9 years of education).

Sample 3 (calling exemplars) consisted of N = 39 German-
speaking participants aged 41-89 (M = 57.92; SD = 9.63; 79.5%
men). Of these, 53.8% were married, 28.2% were divorced, 12.8
were single or never married, and 5.1% were widowed. This
sample was highly educated: 71.8% held a university degree,
23.1% held a professional education diploma, 2.6% held a
baccalaureate, and 2.6% had a compulsory school qualification.

The three samples included only participants who provided
complete and valid responses. Participants were excluded when
they did not meet the inclusion criteria or showed obvious or
irregular response patterns (Sample 1: n = 6; Sample 2: n = 13;
Sample 3: n = 4). Other outliers were kept and were in the range
of what is expected in a normal distribution.

Procedure

We collected data for all samples in the German language,
employing online surveys as part of a larger research project.
Participants were recruited through voluntary organizations and
by means of online advertising. In a first wave, we collected
Sample 1, and in a second wave, Sample 2 together with Sample
3. For the Sample 3, we recruited professionals who had been
interviewed and portrayed in books on the topic of profession
and calling (see, for example, Morgenthaler, 2010). They received
a personal invitation to participate in the study, and we built
a separate data collector for them. The inclusion criterion for
the Sample 1 was a minimum age of 50, while Samples 2
and 3 involved a minimum age of 40 years. The participants
received no renumeration. Upon completion of the surveys,
participants could download brochures with suggestions on how
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TABLE 3 | Instruments used for this study.

Instrument Authors Content Sample item Number of Response format Use in o in this study
items sample
Fulfilled Life item Baumann and Cognitive and “I'have led my life in 81and 12 6-point Likert scale  Sample 1 0.87-0.93
pool Ruch affective experience  a way that has (1 = does not apply (Cognitive facets),
of a fulfilled life deeply suited me.” at all to 6 = applies 0.96 (Affective
completely) Experience)
Fulfiling Life Baumann and Fulfilling life “Compared to your 1 11-point Likert Sample 1 -
Rating — present? Ruch (developed (comprising life at given example, how scale (0 = not at all and 2
for this study) the current life fulfilling is your life fulfilling to
stage) at the current life 10 = entirely
stage?” fulfilling)
Fulfilled Life Baumann and Fulfilled life “Compared to your 1 11-point Likert Sample 1 -
Rating - Ruch (developed (comprising the given example, how scale (0 = not at all and 2
retrospect? for this study) whole lived life) fulfilled is your life fulfilled to
lived so far in 10 = entirely
retrospect?” fulfilled)
Fulfilled Life Baumann and Fulfilled life “If my life were to 1 6-point Likert scale  Sample 2 -
Rating - if life Ruch (developed (comprising the end tomorrow, | (1 = not fulfilled at
ended tomorrow for this study) whole lived life) could say with full all to
conviction that my 6 = completely
life was ...” fulfilled)
Orientations to Peterson et al. Orientations to “I seek out 15 5-point Likert scale  Sample 1 0.72 (Pleasure),
Happiness (2005; in the well-being: situations that (1 = very much 0.68 (Engagement),
questionnaire German adaptation  pleasure, challenge my skills unlike me to 0.79 (Meaning)
(OTH)? by Ruch et al., engagement, and and abilities.” 5 = very much like
2010) meaning me)
The short scales for ~ Gander et al., 2017  PERMA dimensions ~ “A good life means 10 5-point Likert scale  Sample 1 0.74 (Positive
assessing positive of positive to me that | can (1 = very much Relationships), 0.80
relationships and relationships and share it with unlike me to (Accomplishment)
accomplishment accomplishment others.” 5 = very much like
me
Temporal Pavot et al. (1998; Life satisfaction in “My life in the past 12 7-point Likert scale  Sample 1 0.88 (Past Life
Satisfaction With in the German the past, present, was ideal for me.” (1 = strongly and 2 Satisfaction),
Life Scale (TSWLS)  adaptation by and future disagree to 0.89-0.92 (Present
Trautwein, 2004) 7 = strongly agree) Life Satisfaction),
0.90-0.92 (Future
Life Satisfaction)
Positive and Watson et al. Intensity of positive  “Active” 20 5-point Likert scale  Sample 1 0.88 (Positive
Negative Affect (1988; in the and negative affect (1 = very slightly or Affect), 0.87
Schedule (PANAS) German adaptation not at all to (Negative Affect)
by Krohne et al., 5 = extremely)
1996)
Lie Scale of the Eysenck and Social desirability “Have you ever 12 “Yes” or “no” Sample 1 0.72
short form of the Eysenck (1991; in cheated at a questions
Eysenck the German game?”
Personality adaptation by
Questionnaire- Ruch, 1999)
Revised
(EPQ-R)
The Questionnaire Waterman et al. Eudaimonic “I find a lot of the 21 5-point Likert scale  Sample 2 0.83
for Eudaimonic (2010; ina German  functioning things | do are (0 = strongly
Well-Being (QEWB)  version translated personally disagree to
following the expressive for me.” 4 = strongly agree)
standard translation
process)
Loyola Generativity =~ McAdams and de Generative concern  “| try to pass along 20 4-point Likert Scale  Sample 2 0.86
Scale (LGS) St. Aubin (1992; in the knowledge | (O =not at all to
the German have gained 3 = extremely)
translation reported through my
by Hofer et al., experiences.”
2008)
(Continued)
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TABLE 3 | (Continued)

Instrument Authors Content Sample item Number of Response format Use in o in this study
items sample

Ego Integrity Scale Ryff and Heincke Erikson’s “In general, | would 16 6-point Likert Scale  Sample 2 0.90
(RHEIS) (19883; in the conceptualization say | have few (0 = strongly

German translation  of psychological regrets about my disagree to

reported by Busch maturity in late past life.” 5 = strongly agree)

etal., 2018) adulthood
Serenity subscale Watson and Clark Affective state of “At ease.” 3 5-point Likert Scale  Sample 2 0.88
of the Positive and (1994; in the serenity (1 = very slightly or
Negative Affect German version by not at all to
Schedule — Grihn et al., 2010) 5 = extremely)
Extended
(PANAS-X)
Warwick-Edinburgh ~ Tennant et al. Positive mental “I've been feeling 14 5-point Likert scale ~ Sample 2 0.90
Mental Well-Being (2007; in the health during the useful.” (1 = none of the
Scale WEMWBS) German translation)  last 2 weeks time to 5 = all of the

time)

Attitude Toward Lawton (1975; in Self-perceptions of ~ “Things keep 5 4-point Likert Scale  Sample 2 0.72
Own Aging the German aging getting worse as | (1 = does not apply
subscale of the translation reported get older.” at all to 4 = fully
Philadelphia by Beyer et al., applies)
Geriatric Center 2015)
Morale Scale
The Presence Dik et al. (2012; in Asense ofacaling  “I' have a calling to a 2 5-point Likert scale ~ Sample 2 0.89¢

subscale of the
Brief Calling Scale
(BCS)

the German
translation by
Hirschi, 2011)

in one’s work

particular kind of
work.”®

(1 = not at all true
of me to 5 = totally
true of me)

aThose ratings were anchored in a short description provided by each participant, in which participants presented their most telling example of a fulfiling and a fulfilled life

in a few sentences for each, respectively.

bThis scale was used together with the short scales to assess positive relationships and accomplishment (Gander et al., 2017) to assess all PERMA dimensions of
Seligman’s (2011) well-being theory. For this purpose, each OTH scale was reduced by one item.
CIn order to not restrict a calling to paid employment and in consideration that our sample comprises retirees, we added the term activity to both items.

9Spearman-Brown coefficient.

to promote their mental well-being and healthy aging, and create
a fulfilling life.

Instruments

Table 3 presents all instruments used for this study.
Sociodemographic and relevant contextual questions were asked
about age, gender, marital status, being a parent, educational
level, employment status, financial status, self-rated health,
spirituality in daily life, childhood experience, and volunteering.

DATA ANALYSIS AND RESULTS

Data Analysis

For all statistical analyses, we used IBM SPSS Statistics, version
25.0. Descriptive statistics (mean, standard deviation, minimum,
maximum, skewness, kurtosis, corrected item-total correlations)
and reliability coefficients (Cronbach’s alpha) were calculated.
To investigate the structure of the FLS and determine the
number of components aside from the general factor of a
fulfilled life, we employed principal component analysis. Since
we expected the factors to be correlated, we performed oblique
rotation. The number of factors was determined through the
use of parallel analysis (Horn, 1965) and the minimum average
partial test (MAP; Velicer, 1976), using SPSS syntax written by

O’Connor (2000), while also by examining all possible factor
solutions between one and nine (according to our nine facet-
based scales) through hierarchical factor analysis (Goldberg,
2006). This analysis technique reveals the unfolding of the factors
by correlating the factor scores of each level (beginning with
the first unrotated principal component [FUPC]) with those
of the next level. The procedure facilitates examining whether
factors are reorganized or remain stable across different levels. In
addition to these extraction criteria, we selected a factor solution
that accounted for a substantial proportion of variance and -
most importantly — that was plausibly interpretable.

Results

Fulfilled Life Cognitive Experience

Preliminary Results

We used Sample 1 to compute total scores for the nine cognitive
facets by averaging the assigned items. All nine facets were
strongly correlated, which indicated a general factor of a fulfilled
life. Cronbach’s alpha ranged between 0.87 and 0.93, and the
corrected item-total correlations ranged from 0.28 to 0.84.
For economic reasons and as eight facets had between one
and three items with a lower corrected-item-total correlation
as its correlation with other facets, we selected the best six
items per facet (54 items in total) for further analyses and
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TABLE 4 | Descriptive statistics of fulfilled life facets.

M SD S K o citc FUPC
(A) Realized 458 073 -069 057 082 047-065 0.81
uniqueness
(B) A life lived fully 449 080 -0.83 1.12 0.88 0.63-0.76 0.86
(C) The makingofa 4.75 0.72 -0.67 157 0.89 0.63-0.77 0.82
positive difference
(D) Authentic 456 079 -0.85 129 087 0.61-0.73 0.86
pursuits
(E) A life true to 462 082 -096 134 089 0.68-0.75 0.87
oneself
(F) A contribution 455 084 -050 031 092 0.58-084 0.74
reflecting the self
(G) Worthwhile 468 075 -0.89 1.83 090 0.70-0.74 0.90
involvements
(H) A life that was 478 079 -1.33 3.00 0.87 043-082 0.84
worthwhile
(I) A life that 464 081 -0.76 158 0.90 0.54-0.81 0.74

mattered to others

Sample 1 = Npeyeiopment = 282. Six items per facet.
o, Cronbach’s alpha, citc, corrected item total correlation range; FUPC, first
unrotated principal component.

TABLE 5 | Zero-order correlations fulfilled life facets.

1 2 3 4 5 6 7 8 9

1 (A) Realized -
uniqueness

2 (B) Alife lived fully — 0.71 -

3 (C) The making of 0.62 0.61 -

a positive difference

4 (D) Authentic 0.71 0.79 0.59 -

pursuits

5 (E) A life true to 0.67 0.78 0.60 0.83 -

oneself

6 (F) A contribution  0.49 0.50 0.74 0.50 0.55 -

reflecting the self

7 (G) Worthwhile 0.67 0.76 0.64 0.76 0.79 0.60 -
involvements

8 (H) Alifethatwas 0.65 0.69 060 0.68 0.68 0.50 0.79 -
worthwhile

9 (l) A life that 0.52 051 074 043 049 067 062 061 -

mattered to others

Sample 1 = Npeyeiopment = 282. Six items per facet. All correlations p < 0.001.

to form a raw version with nine scales. Descriptive statistics,
reliability (Cronbach’s alpha) coefficients (Table 4), and zero-
order correlations were calculated for these nine raw version
scales (Table 5).

Table 4 reveals that all scales were negatively skewed,
suggesting that the respondents favorably rated their lives as
fulfilling. All scales had good internal consistency, with alpha
coefficients ranging from 0.82 to 0.92.

Table 5 demonstrates that all raw version scales were positively
intercorrelated, indicating a g-factor of cognitive fulfillment. The
facets of the cells A, B, D, and E were highly intercorrelated,
representing the sources self and life in relation to the criteria
completeness/wholeness and congruence. The high correlation

between cells D and E, which had different sources but the same
criterion, might suggest that the criterion had greater importance
than the sources. The same applies to the correlation between G
and H. In addition, G and H were also strongly related to the
cells B, D, and E, sharing the same sources. Higher correlations
could also be found for the cells C, E, and I, which represented
the facets of the column impact/legacy and were related due to
their common source. Thus, the pattern of the 3 x 3 matrix
seemed to exist within the data and reflected the characteristics
of the model. Nevertheless, further examination was required to
find a structure.

We submitted the pool of 54 items to principal component
analysis to investigate the underlying factor structure. The
Kaiser-Meyer-Olkin measure verified the sampling adequacy for
the analysis, KMO = 0.96, which exceeded the minimum criteria
of 0.5 (Hutcheson and Sofroniou, 1999), and Bartlett’s test of
sphericity suggested that the data were suitable for factor analysis,
%2(1431) = 11,990.29, p < 0.001. Eight factors exceeded unity (the
first ten eigenvalues were 23.69, 4.24, 2.19, 1.62, 1.51, 1.20, 1.11,
1.01, 0.93, 0.85). The parallel analysis yielded three components
with eigenvalues exceeding the randomly generated values (95%
CI, 1000 random correlation matrices; see O’Connor, 2000), and
MAP suggested a seven-factor solution. In summary, the different
tests did not suggest the extraction of the same number of factors.

Hierarchical Factor Analysis

In seeking to arrive at the best factor-solution at the item
level, we examined all solutions for between one and nine
factors by employing hierarchical factor analysis (Goldberg,
2006). Using Sample 1, we performed principal component
analyses with varimax rotation. Figure 1 illustrates the resulting
hierarchical structure.

In the overview, the factors are designated by their size
(denoted by the number to the right of the factor; e.g., 3/1
is the largest and 3/3 the smallest factor at that level), which
is the amount of explained variance by that factor. The figure
further shows the correlations between the factor scores and
those at adjacent levels. In addition, we correlated the factors at
each level with the nine facets (average scores) to examine the
correspondence between the facets and the derived factors.

All items loaded on the first unrotated principal component,
which represented the general factor of a Fulfilled Life. At the
second level, the first unrotated principal component was divided
into one factor (2/1), labeled Unfolded Self and Life, and a smaller
second factor (2/2), deemed Positive Impact and Legacy. The first
factor was strongly loaded by items of the six facets that referred
to the columns Self and Life of the model, and the second factor
was mainly loaded by the three Impact/Legacy cells and partly
by G and H. At the third level, the items of the facets G and H
that had previously loaded on both factors now formed a new
factor: The Worthwhile Life. This three-factor solution offered a
rearrangement of the nine facets. The factor Unfolded Self and
Life (3/1) covered mainly the facet of Self in terms of the criterion
congruence and also the two facets Life regarding the criteria of
completeness and congruence. The factor Positive Impact and
Legacy (3/2) consisted of high loadings from items of all three
facets concerning Impact/Legacy. Whereas, The Worthwhile Life
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.93 .33 .59 .78 .33 .93
A 4 P A 4
4/1 478 4/3 4/2
Unfolded The Worthwhile Complete & Congruent
eaningful
Self/Life Life Impact/Legacy Impact/Legac:
I I T
.95 .99 .38 92 .98
A 4 5'2 7
5/1 5/4 5/3
Complete life, The Worthwhile c 5|/5 o e c
Congruent Self/Life i il S Impact/Legacy Impact/Legac
I ‘
1.0 .81 D .98 .98 .97
v v A 4 A4
6/1 6/4 6/6 6/5 6/2 6/3
Complete Self, The Worthwhile The Worthwhile Meaningful Congruent
L ; . Complete Self
Congruent Self/Life Life Life ImEact‘Legagz ImEact‘ Legacy
T I I
.98 .98 1.0 .26 .97 1.0 1.0
A 4 A 4 A 4 A 4
7/1 714 7/6 77 715 7/2 7/3
Complete Self, The Worthwhile The Worthwhile Complete Complete Self Meaningful Congruent
Congruent Self/Life Life Life Impact/Lega & Impact/Legacy Impact/Legac
T T T T T T
.97 54 .80 .92 .96 1.0
M 49 Vs v v v v
8/1 8/4 8/8 : 8/5 8/7 8/6 8/3 8/2
Congruent Meaningful The Worthwhile Complete Life Complete Complete Self Meaningful Congruent
Self/Life Life Life Impact/Lega Impact/Lega Impact/Legac:
i I T
1.0 .99 .91 .35 .94 1.0 .96 1.0 1.0
A 4 A 4 A 4 v A4 A 4 h 4
9/1 9/4 9/8 9/9 9/5 9/7 9/6 9/3 9/2
Congruent Meaningful Life ingful Life ingful Self Complete Life Complete Complete Self Meaningful Congruent
Self/Life Impact/Legacy Impact/Legacy Impact/Legacy
Facets D,E Facet H FacetH Facet G Facet B Facet C Facet A Facet | Facet F
FIGURE 1 | Hierarchical factor analysis of the fulfilled life item set of the cognitive component. Hierarchical representation of the emergence of the first nine
varimax-rotated principal components derived from the 54 cognitive items of the FLS. Correlations between the factors of adjacent levels are represented using
arrows (only correlations > | 0.30] are shown). The color of the squares indicates the assignment of the factors from level 3 onward.

(3/3) contained high loadings from items of the facets in terms
of the criterion meaningfulness. The evolution of the factors
revealed, especially with respect to the sources Self and Life, a
separation between the two criteria completeness and congruence
and the criterion of meaningfulness.

In the next six steps, the factors divided further. It should be
mentioned before continuing the discussion that at level nine,
only six of the nine factors represented a facet from the model;
one factor combined two facets, and two factors represented
the same single facet. Thus, the evident redundancy among the
facets suggested that a lower number might be more suitable.
More specifically, the factor Unfolded Self and Life divided into
two factors after level four, building a new factor (5/5) together
from the division of the factor (4/3). At the eighth level, three
factors emerged, and these remained the same also at the ninth
level. The three factors (9/1, 9/5, 9/6) had high item loadings
from the facets Self and Life relating to the criteria completeness
and congruence. However, those factors did not correspond
completely to the facets since two facets were combined in one
factor (9/1). Nevertheless, these results support the notion of

sources and criteria in the model, as for the factor Congruent
Self/Life (9/1), the criteria seem to have a greater effect on the
factor than the sources.

Positive Impact and Legacy divided into two factors at the
fourth level, into three at the seventh level, and remained
unchanged all the way through the ninth level. These three
resulting factors represent the columns impact and legacy exactly,
comprising the three facets representing the source and one of
the three criteria.

At the fourth level, The Worthwhile Life was mainly
represented by items from the Meaningful Self and Life facets.
However, it split up into two factors at the sixth level and
into three at the ninth level, whereby two factors represented
the Meaningful Life and one factor the Meaningful Self, as
already mentioned.

In summary, the pattern of the nine facets became evident and
presented a justification of the 3 x 3 matrix, but not all of them
could be separated. Though a solution with a higher number of
factors could account for more variance, a three-factor solution
appeared to be the most interpretable and relevant for research
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TABLE 6 | Pattern matrix of the three-factor principal component analyses with oblimin rotation.

Items Items in English Sample 1 Sample 2

Fi F2 F3 h?2 F1 F2 F3 h?
Factor 1: Unfolded Self and Life
(2) Ich konnte meine Einzigartigkeit zeigen. (A) | could show my uniqueness. 0.60 022 006 046 0.74 025 021 0.61
(5) Ich konnte mein wahres Kénnen im Leben zeigen. | was able to show my true ability in life. 0.61 024 0.06 058 0.77 0.11 004 0.65
A
(8) Ich habe meine Chancen im Leben genutzt. (B) | took advantage of my opportunities in life. 046 0.13 030 0.51 0.67 0.01 0.14 0.59
(12) Ich konnte eigene Traume verwirklichen. (B) | could realize my own dreams. 0.85 0.02 003 0.71 0.69 0.10 0.25 0.66
(20) Ich habe den Mut gehabt, so zu sein, wie ich | have had the courage to be as | really am. 065 0.11 019 051 0.76 0.01 0.04 0.60
wirklich bin. (D)
(21) Ich habe meinen Leidenschaften nachgehen | have been able to pursue my passions. 0.81 0.02 002 0.66 0.83 0.06 004 0.69
koénnen. (D)
(26) Ich konnte im Leben das tun, wofir ich am besten | could do in life that which | was best suited for. 0.66 0.14 0.16 0.66 0.82 0.06 0.00 0.72
geeignet war. (E)
(29) Ich habe mein Leben so gefuhrt, wie es mir zutiefst | have led my life in a way that has deeply suited 0.65 0.01 0.32 0.70 0.74 0.10 0.21 0.70
entsprochen hat. (E) me.
Factor 2: Positive Impact/Legacy
(13) Ich habe Mdglichkeiten genutzt, um zum | have used opportunities to contribute to 0.05 0.82 0.09 0.64 0.02 0.82 001 0.69
Wohlergehen anderer beizutragen. (C) others’ well-being.
(16) Ich konnte mit meinem Leben eine positive Spur | was able to leave a positive mark with my life 0.11 0.63 0.17 0.62 017 0.62 0.11 0.60
bei Menschen in meinem Umfeld hinterlassen. (C) on people in my environment.
(18) Ich konnte einen positiven Beitrag zum Wohle | could make a positive contribution to other 0.09 0.76 0.01 065 008 0.79 0.04 0.72
anderer Menschen leisten. (C) people’s welfare.
(84) Es war mir ein Anliegen, etwas zum Gelingen It was important to me to contribute something 0.11  0.74 0.09 055 0.00 0.84 0.15 0.63
unserer Gesellschaft beizutragen. (F) to the success of our society.
(86) Ich habe meine Fahigkeiten genutzt, um einen | have used my abilities to make a contribution 0.20 0.80 0.12 0.70 0.11 0.84 0.06 0.75
Beitrag fUr das Allgemeinwohl zu leisten. (F) to the common good.
(51) Ich habe andere Menschen in ihrer Entwicklung | have significantly supported other people in 017 0.63 035 0.63 007 0.80 0.11 0.67
massgeblich unterstutzt. (I) their development.
(52) Ich konnte zum Gelingen des Lebens anderer | could contribute to the success of other 0.27 0.64 037 064 005 0.81 0.12 0.71
Menschen beitragen. (1) people’s lives.
(54) Ich habe fur einen Zweck gelebt, der Gber mein | have lived for a purpose that goes beyond my ~ 0.00 0.51 0.27 047 0.05 0.60 0.26 0.53
Leben hinausgeht. (I) life.
Factor 3: The Worthwhile Life
(89) Die Anstrengungen im Leben haben sich gelohnt. The efforts in life have been worthwhile. 0.13 0.08 0.67 0.61 0.09 0.04 0.75 0.67
@)
(40) Ich habe die Gewissheit, dass ich flir die richtigen | have the certainty that | have lived for the right  0.23 0.08 0.64 0.66 0.23 0.16 0.58 0.68
Dinge gelebt habe. (G) things.
(43) Ich habe etwas Wertvolles mit meinem Leben | have done something valuable with my life. 0.172 029 0,53 061 017 0.33 054 0.73
gemacht. (H)
(44) Ich kann auf ein gut gelebtes Leben zuriickblicken. | can look back on a life well lived. 041 012 062 068 028 0.04 0.69 0.74
H)
(45) Auch fur die schwierigen Zeiten im Leben habe ich  Even in the difficult times in life, | have been 010 0.09 0.74 055 0.10 0.01 0.76 0.51
Bedeutung und Sinn erkennen kénnen. (H) able to recognize meaning and purpose.
(46) Mein Leben hat sich gelohnt. (H) My life has been worthwhile. 0.10 0.01 0.83 0.79 0.14 0.01 0.81 0.80
(47) Ich habe mein Leben als sinnvoll erfahren. (H) | have experienced my life as meaningful. 0.18 0.00 0.81 0.82 020 0.05 0.73 0.78
(48) Ich habe erkannt, worauf es im Leben wirklich | have realized what really matters in life. 0.01 0.00 055 030 0.04 020 0.60 0.47

ankommt. (H)

Sample 1 = Npevelopment = 282. Sample 2 = Ngepiication = 406.

Bold loadings indlicate the factor on which the item was retained. The letter in brackets indicates the original facet of the model (Find the meaning of the letters in Table 1).
English items were translated from the original German items employing a translation/back translation procedure. The translation has not been validated.

and application. Selecting a four-factor solution in which Positive
Impact and Legacy was divided into two factors might not have
led to additional value, as the one factor already represented
a well-rounded concept. The advantage of having conducted a

hierarchical factor analysis compared to solely performing EFAs
lay in the ability to separate the two modes of the model (sources
and criteria) and gain a more comprehensive understanding of
the structural representation of the nine cognitive facets.
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Exploratory Factor Analysis

Based on the decision to retain three factors, we performed a
principal component analysis with oblique (oblimin direct with
delta = 0) rotation on Sample 1. The three factors explained
55.78% of the variance. For economic reasons and to create
provisional scales with an equal number of items, we selected
the best eight items per factor by considering factor loadings,
construct representation, and avoidance of content overlap
among the selected items. We subjected the reduced item set (24
items) to new principal component analysis. Three eigenvalues
exceeded unity (the first five eigenvalues were 10.79, 2.32, 1.57,
0.99, 0.85). Again, oblique (oblimin direct with delta = 0)
rotation was performed. The three factors explained 61.19% of
the variance, and factor loadings ranged from 0.46 to 0.85. Table 6
exhibits the new pattern matrix and the extracted communalities.
Unfolded Self and Life correlated with Positive Impact/Legacy
at r = 0.35 and with The Worthwhile Life at r = 0.45. Positive
Impact/Legacy correlated with the Worthwhile Life at r = 0.49.

Fulfilled Life Affective Experience

Exploratory Factor Analysis

In this process, we first submitted the 12 items for affective
fulfillment to principal component analysis using Sample 1.
The negatively worded items were recoded beforehand. To
verify the sampling adequacy for the analysis, we used the
Kaiser-Meyer-Olkin measure, KMO = 0.95, which was highly
acceptable. Bartlett’s test suggested that the data were suitable for
factor analysis, ¥2(66) = 3,278.31, p < 0.001. Two eigenvalues
exceeded unity; the first four eigenvalues were 8.27, 1.04,
0.51, 0.47. Parallel analysis indicated a one-factor solution and
the MAP test a two-factor solution. For economic reasons
and due to the high internal consistency of the Fulfilled Life
Affective Experience scale with Cronbach’s alpha of 0.96, we
selected the best eight items (five positively worded items
and three recoded items) to create a one-dimensional scale.
Due to its highly positively skewed distribution, the item “I
feel empty” was slightly changed to “I feel rather empty.”
To evaluate the suggested one-factor structure of the eight
items, we conducted a principal component analysis. The PCA
revealed a one-factor structure (the first three eigenvalues were
5.46, 0.80, 0.49). The first factor explained 68.30% of the
variance. Parallel analysis and MAP equally suggested a one-
factor solution. The factor loadings ranged from 0.67 to 0.90 (see
Table 7).

Descriptive Statistics

Total scores for all scales were computed by averaging the
assigned items. Descriptive statistics, internal consistencies of the
FLS scales, and their correlations with age and gender in Sample
1 are presented in Table 8. The scales were negatively skewed,
suggesting that the respondents appraised their lives, in general,
and the worthwhileness of their lives, in particular, as fulfilling.
Skewness ranged from -0.63 to -1.38, and kurtosis ranged from
0.90 to 3.37. The internal consistencies of the scales were high
(o0 = 0.89-0.94). Corrected item-total correlations (not included
in Table 8) varied from 0.44 to 0.85 for the cognitive items
and from 0.59 to 0.85 for the affective items. Results revealed

TABLE 7 | Factor loadings of fulfilled life affective items.

Items Items in English Sample 1 Sample 2
Factor Factor

loadings loadings

(1) verspure ich eine | feel deep inner 0.87 0.85

tiefe innere contentment.

Zufriedenheit.

(2) fuhle ich mich im | feel in harmony with 0.89 0.87

Einklang mit mir und  myself and the lived life.

dem gelebten Leben.

(8) habe ich einen | have inner peace. 0.88 0.87

inneren Frieden.

(5) empfinde ich | feel great gratitude. 0.71 0.81

grosse Dankbarkeit.

(6) fuhle ich mich | feel fulfilled. 0.90 0.89

erflllt.

(7) empfinde ich tiefe | feel deep regret. (R) 0.67 0.55

Reue. (R)

(11) fuhle ich mich | feel disappointed. (R) 0.82 0.81

enttduscht. (R)

(12) fhle ich mich | feel rather empty. (R) 0.84 0.82

eher leer. (R)

Sample 1 = Npeyeiopment = 282. Sample 2 = Ngepjication = 406. Reverse-scored
items are denoted with (R).

only for affective fulfillment and age a small positive correlation
(r=0.15, p < 0.05). No significant association emerged between
the scales and gender. Meanwhile, the FLSs were strongly
intercorrelated (see Table 9). The Fulfilled Life Scale (FLS) and
scoring information are available in the Supplementary Material
of this article.

Phase 3: Structural Validity Il

Data Analysis

All statistical analyses used IBM SPSS Statistics (Version 25),
except for confirmatory factor analyses, which were conducted
with the lavaan package for R. The analyses were based on
Sample 2. The following goodness-of-fit indices were applied to
evaluate the CFA model: values > 0.90 in the comparative fit
index (CFI) and Tucker-Lewis index (TLL; Hu and Bentler, 1999),
value < 0.08 in the root mean square error of approximation
(RMSEA; Browne and Cudeck, 1992), and value < 0.08 in the
standardized root mean residual (SRMR; Hu and Bentler, 1999).

Results

Fulfilled Life Cognitive Experience

The cognitive items of the final version of the FLS were first
subjected to principal component analysis. The KMO index
was 0.96, and the Bartlett’s test of sphericity suggested that
the data were adequate for factor analysis, ¥2(276) = 7,147.21,
p < 0.001. Three factors exceeded unity (the first five eigenvalues
were 11.60, 2.76, 1.51, 0.77, 0.67). We extracted three factors
and performed an oblique (oblimin direct with delta = 0)
rotation. The three factors explained 66.13% of the variance.
The intercorrelations of the factors were: r = 0.44 for Unfolding
of the Self and Life and Positive Impact and Legacy, r = 0.57

Frontiers in Psychology | www.frontiersin.org

January 2022 | Volume 12 | Article 795931


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Baumann and Ruch

Fulfilled Life Scale (FLS)

for Unfolding the Self and Life and The Worthwhile Life, and
r = 0.42 for Positive Impact and Legacy and The Worthwhile
Life. The new pattern matrix, displayed in Table 6, shows that
all items had their highest loading on the intended factor.
The factor loadings ranged from 0.54 to 0.84, with cross-
loading differences > 0.20. Tucker’s Phi coeflicients indicated
that the extracted factors were similar across the two samples:
Unfolded Self/Life: ¢ = 0.97, Positive Impact/Legacy: ¢ = 0.98,
The Worthwhile Life: ¢ = 0.96. Lastly, the three-factor model
was evaluated by confirmatory factor analysis with robust
estimator: model fit: x2(249) = 636.92, p < 0.001; all other fit
indices indicated an acceptable fit to the data (CFI = 0.931,
TLI = 0.924, RMSEA = 0.069, SRMR = 0.060). The robustness
of the three-factor structure determined from the EFA of Sample
1 was supported. Information on item statistics is provided in
Supplementary Table Al.

Fulfilled Life Affective Experience

We first subjected the items of the final version to principal
component analysis. The KMO index was 0.94, and Bartlett’s
test of sphericity indicated that the data were adequate for
factor analysis, ¥x2(28) = 2,319.21, p < 0.001. One factor
exceeded unity (the first three eigenvalues were 5.31, 0.83,
0.49). The one-factor explained 66.36% of the variance. The
factor loadings ranged from 0.55 to 0.89 (see Table 7). Tucker’s
Phi coefficient indicated that the factor was similar across the
two samples (¢ = 1.00). To determine the model quality, we
conducted confirmatory factor analysis with a robust estimator.
Model fit was ¥2(20) = 73.46, p < 0.001; all other fit indices
indicated an adequate fit to the data (CFI = 0.969, TLI = 0.957,
RMSEA = 0.093, SRMR = 0.040). Information on item statistics
is presented in the Supplementary Table A.

Descriptive Statistics
Table 8 presents descriptive statistics, internal consistencies of the
FLS scales, and their correlations with age and gender. The table

shows that the means were above the scale’s midpoint and that
the standard deviations were higher in the replications sample.
Skewness ranged from -0.64 to -1.15, and kurtosis ranged from
0.38 to 1.66. The internal consistencies of the scales were high
(¢ = 0.91-0.95). Small positive correlations between all scales
(except Unfolded Self and Life) and age were found. Women
reported slightly higher affective fulfillment than men. Overall,
the scales were strongly intercorrelated (see Table 9).

Phase 4: External Validity

For the evaluation of construct and criterion validitiy, analyses
were conducted on Sample 1 and 2 separately. We partly used
different instruments in the samples. Results of convergent,
discriminant, and concurrent validity can be found in Table 10,
while results for incremental validity are displayed in Table 11.

Convergent and Discriminant Validity

The three global fulfilled life ratings were positively associated
with all FLS dimensions. Numerically higher correlations were
found for the two ratings from a retrospective view compared to
the one assessing the present. While affective fulfillment yielded
the strongest relationships with all three ratings, Positive Impact
and Legacy had the lowest correlation.

Retrospective life satisfaction positively correlated with all
FLS dimensions and yielded the lowest correlation for the
Positive Impact and Legacy. The correlation pattern of the
PERMA dimensions and the FLSs showed the strongest
relationships to engagement, meaning, and accomplishment.
Eudaimonic functioning was positively related to all fulfilled
life dimensions. Generativity yielded the largest correlation
for Positive Impact and Legacy, while ego integrity showed
the largest correlation with The Worthwhile Life and affective
fulfillment. Serenity was positively related to all FLS dimensions,
with the highest correlation for affective fulfillment, as expected.
Large positive correlations between positive affect and the

TABLE 8 | Descriptive statistics, internal consistencies of the fulfilled life scales and correlations of the fulfilled life scales with age and gender.

Scale Descriptive statistics and internal consistencies Correlations
N items Min Max M SD S K o Age Gender

Sample 1

USL 8 1.38 6.00 4.34 0.80 -0.74 0.90 0.90 0.06 —0.11
PIL 8 1.38 6.00 4.64 0.73 -0.63 1.01 0.89 0.10 0.01
TWL 8 1.00 6.00 4.76 0.78 -1.38 3.37 0.90 0.11 0.04
FLCE 24 1.75 6.00 4.58 0.67 -0.87 1.38 0.94 0.10 —0.03
FLAE 8 1.38 6.00 4.77 0.91 -1.25 1.58 0.93 0.15* 0.01
Sample 2

usL 8 1.25 6.00 4.28 0.90 -0.64 0.38 0.92 0.10 0.01
PIL 8 1.00 6.00 4.59 0.85 -0.87 1.28 0.91 0.15* 0.09
TWL 8 1.18 6.00 4.71 0.84 -1.08 1.66 0.92 0.16™ 0.06
FLCE 24 1.75 5.92 4.53 0.74 -0.75 0.75 0.95 0.15™ 0.06
FLAE 8 1.00 6.00 4.73 0.94 -1.15 1.16 0.92 0.20"* 0.11*

Sample 1 = Npevelopment = 280-282. Sample 2 = Npepjication = 405-406. Scale range: 1-6.
S, Skewness; K, Kurtosis; a, Cronbach’s alpha. Male = 1, female = 2. FLCE, Fulfilled Life Cognitive Experience; USL, Unfolded Self and Life; PIL, Positive Impact and

Legacy; TWL, The Worthwhile Life; FLAE, Fulfilled Life Affective Experience.
0 < 0.05; *p < 0.01, *p < 0.001.
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TABLE 9 | Pearson correlations of the fulfilled life scales.

1 2 3 4 5
Sample 1
(1) UsL -
(2) PIL 0.54 -
(3) TWL 0.70 0.65 -
(4) FLCE 0.87 0.83 0.90 -
(5) FLAE 0.69 0.48 0.80 0.76 -
Sample 2
(1) usL -
(2) PIL 0.52 -
(3) TWL 0.72 0.60 -
(4) FLCE 0.87 0.82 0.90 -
(5) FLAE 0.71 0.46 0.85 0.78 -

Sample 1 = Npevelopment = 282. Sample 2 = Npepiication = 406.

USL, Unfolded Self and Life; PIL, Positive Impact and Legacy; TWL, The
Worthwhile Life; FLCE, Fulfilled Life Cognitive Experience; FLAE, Fulfilled Life
Affective Experience.

All correlations p < 0.001.

fulfilled life dimensions were found. The FLS subscales had
no correlations with social desirability and small to moderate
negative correlations with negative affect.

Concurrent and Incremental Validity

All fulfillment dimensions were related to current and
prospective life satisfaction, mental well-being, self-perceptions
of aging, and calling. In most cases, we found the highest
correlations for The Worthwhile Life and affective fulfillment.

The first hierarchical regression analysis based on Sample
1 revealed that, after controlling for age and gender, cognitive
and affective fulfillment could significantly predict variance in
a global fulfilled life rating above and beyond subjective well-
being and PERMA. When trying to predict the global fulfilled
life rating - in retrospect, we entered age and gender in Step
1, which explained 4% of the variance. Next, we added life
satisfaction and positive and negative affect (i.e., the variables
defining subjective well-being) in Step 2, which increased the
prediction by 35%. In Step 3, the PERMA dimensions caused
a further increment of 2%. Entering cognitive and affective
fulfillment in Step 4 yielded an additional 18% of variance.
Cognitive and affective fulfillment turned out to be the strongest
predictors (B = 0.37, p < 0.001, for both). This outcome means
that both subjective and eudemonic (PERMA) well-being do
not fully account for global subjective fulfillment, but measured
fulfillment is also needed.

To examine whether measured fulfillment might have
incremental validity over and above established predictors
when predicting important life outcomes, we performed an
additional hierarchical regression analysis on Sample 2. The
results demonstrated that affective and cognitive fulfillment
incrementally predicted mental well-being beyond the temporal
life satisfaction scales and eudaimonic well-being and after
controlling for age and gender. In Step 1, age and gender
were entered first, explaining 2% of the variance; in Step 2,
the temporal life satisfaction scales increased the prediction by

44%. In Step 3, the eudaimonic well-being caused a further
increment by 7%, and in Step 4, cognitive and affective fulfillment
contributed an additional 3% of the variance.

Known-Groups Validity

We performed ¢-tests to compare the general sample (Sample
2) with a sample of calling exemplars (Sample 3) regarding the
level of the presence of a calling and the experience of a fulfilled
life. As expected, the exemplars were significantly more likely
to report the presence of a calling (M = 8.46, SD = 1.62) than
persons from the general sample (M = 7.42, SD = 2.18). This
difference, -1.04, BCa 95% CI [-1.527, -0.378], was significant
1(52.244) = 3.71, p = 0.001 (the t-test is reported with equal
variance not assumed) and represented a medium-sized effect,
Hedges’ ¢ = 0.49. The groups also differed regarding the level
of a fulfilled life on all dimensions (see Table 12), with the
calling exemplar reporting significantly greater fulfillment than
the general sample. The Unfolded Self and Life yielded the
greatest difference, representing a large effect.

Relationships With Sociodemographic and
Contextual Characteristics

We examined the relationships between the fulfilled life
dimensions and the global rating, along with various
sociodemographic and contextual characteristics in the merged
sample (see Table 13). Generally, the partial correlations
(controlled for age and gender) were meaningful, in the right
direction, and small in size. Table 13 displays age effects for
the global rating and all fulfilled life dimensions. No significant
relationship was found for gender. Better educated individuals
reported higher levels in the global rating and all dimensions
with the numerically highest coefficient for the Unfolded Self
and Life and the lowest coefficient for The Worthwhile Life.
In contrast, whether individuals were employed or retired was
not associated with fulfillment. Persons in a financially better
position reported higher levels of fulfillment in all dimensions,
except for Positive Impact/Legacy. Volunteers, in comparison
to non-volunteers, had higher scores on the dimensions of
Positive Impact and Legacy and cognitive fulfillment. Being
married went along with higher levels of fulfillment in the
global rating and all dimensions, except in the Unfolded Self
and Life and Positive Impact and Legacy. Furthermore, we
found significant correlations for parenthood and the global
rating, Positive Impact and Legacy, The Worthwhile Life, and
cognitive fulfillment. Conversely, the number of children was
solely associated with Positive Impact and Legacy. There was a
slight positive correlation between being spiritual in daily life
and fulfillment in all dimensions, except for the global rating
and Unfolded Self and Life. Individuals with better self-evaluated
health reported higher levels of fulfillment in the global rating
and all dimensions. Finally, a good childhood experience was
positively associated with all fulfillment dimensions, except
Positive Impact/Legacy.

A Closer Look at Age

We expected higher fulfillment scores with increasing age and
a potential leveling off at the highest age group. Because they
consecutively compare an age group with the average of the
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TABLE 10 | Descriptive statistics, intercorrelations, convergent, discriminant, and concurrent validity of the FLS subscales.

Measures Sample 1 Sample 2

M SD USL PIL TWL FLCE FLAE M SD USL PIL TWL FLCE FLAE
Convergent validity
Fulfiling life rating — present 7.41 1.94  0.52** 0.39* 0.61** 0.59** 0.71"™* — - - - - - -
Fulfiled life rating — retrospect 759 177  0.66™* 0.46"* 0.64™* 0.68™* 0.70** 7.64 1.78 0.64** 0.36** 0.70** 0.66"* 0.74***
Fulfilled life rating - if life ended - - - - - - - 477 091  0.64"* 0.38** 0.76*** 0.69"* 0.80"**
tomorrow
Life satisfaction past 468 1.27  0.53"* 0.24*** 0.47** 0.48™* 0.49™* 455 136 052" 0.12* 0.39"* 040 0.46**
PERMA
Pleasure 3.06 0.70 0.31"* 0.20%* 0.28"* 0.31™* 0.22"* — - - - - - -
Engagement 3.24 0.68  0.43"* 0.39"* 0.42** 0.48™ 0.34™ — - - - - - -
Positive relationships 337 072 047" 0.28"** 018" 0.24"™ 009 — - — - - - -
Meaning 3.10 0.83  0.33"* 0.58"** 0.51*** 0.54*** 0.36"™* — - — - — - -
Accomplishment 3.39 0.74  0.42** 0.38"* 0.41** 047" 0.26™ — - — - — - -
EWB — - — - - - — 62.08 9.07  0.58™* 0.51*** 0.68"** 0.69"* 0.62"**
Generativity - - - - - - - 36.32 879 0.51™ 0.76™* 0.56™* 0.70™* 0.45"*
Ego integrity - - - - - - - 56.68 1290  0.67** 0.36"™* 0.71*** 0.67™* 0.77"**
Positive affect 3486 6.18  0.54** 0.50"** 0.57** 0.62"* 0.57"*" — - - - - - -
Serenity — - - - - - — 10.30 2.38 047 0.26™* 0.55* 0.50"* 0.59***
Discriminant validity
Social desirability 226 207 006 0.01 0.02 0.03 002 - - - - - - -
NA 1595 559 -0.30"*-0.14% —0.31"* —0.28"* —0.48"** — - — - - - -
Concurrent validity
Life satisfaction present 550 1.16  0.51™* 0.36"™* 0.55"* 0.55™* 0.65"* 537 1.27  0.52** 0.28"* 0.66** 0.57*** 0.68"*
Life satisfaction future 538 1.00 0.28" 0.28"* 0.37*** 0.36"™* 0.34** 546 1.11  0.36"* 0.29"* 0.58** 0.47** 0.56"**
Mental well-being — - - - - - — 54.69 7.18  0.58"* 0.39*** 0.67*** 0.63** 0.67***
Self-perceptions of aging - - - - - - - 16.47 275  0.377 0.30"* 0.52"** 0.46™* 0.54"*
Calling — - - - - - — 7.42 218  0.45™ 0.46"* 0.45"™* 0.53"™* 0.39™*

Sample 1 = Npevelopment = 282, Sample 2 = NRepiication = 406

USL, Unfolded Self and Life; PIL, Positive Impact and Legacy, TWL, The Worthwhile Life; FLCE, Fulfilled Life Cognitive Experience; FLAE, Fulfilled Life Affective Experience;

EWB, Eudaimonic Well-being; NA, Negative Affect.
p < 0.05; **p < 0.01;, **p < 0.001.

consecutive groups, Helmert contrasts are well suited to detect
such a satiation point. Thus, the merged sample was divided
into four groups (covering a decade each), and ANOVAS with
subsequent Helmert contrasts were computed for the different
fulfillment measures. There was a significant age-group effect
on the Unfolded Self and Life, F(3,681) = 3.03, p = 0.029,
n? = 0.01, Helmert contrasts significant at level 1 (p = 0.014);
Positive Impact Legacy, F(3,681) = 6.75, p < 0.001, n? = 0.03,
Helmert contrasts significant at level 1 (p = 0.002) and level 2
(p = 0.002); The Worthwhile Life, F(3,681) = 5.15, p = 0.002,
n? = 0.02, Helmert contrasts significant at level 1 (p = 0.002)
and level 2 (p = 0.008); cognitive fulfillment, F(3,681) = 6.23,
p < 0.001, n? = 0.03, Helmert contrasts significant at level 1
(p = 0.001) and level 2 (p = 0.006); and affective fulfillment,
F(3,681) = 9.43, p < 0.001, 12> = 0.04, Helmert contrasts
significant at level 1 (p < 0.001) and level 2 (p = 0.002). Hence,
in this cross-sectional study, fulfillment increased gradually
with age until the age group of 60-69 years, after which
there was no further increase or decrease (i.e., the level of
fulfillment stayed the same). The inspection of scatterplots
revealed that scores of younger adults ranged between low and

high levels, whereas with age, there was a tendency toward
higher minimal scores.

DISCUSSION

The main objective of this study was to develop a reliable and
valid measure of a fulfilled life based on our recently proposed
theoretical conceptualization (Baumann and Ruch, 2021). The
FLS provides an instrument that allows researchers to assess and
study the phenomenon of a fulfilled life at different levels. First,
it permits to investigate fulfillment at the level of the facets.
The assumption that they can be distinguished from each other
was supported, as the alpha coefficients were high (even when
utilizing only six items); moreover the level of intercorrelation
shows that each is characterized by reliable, unique variance.
However, the expected pattern of intercorrelations could only
be partially substantiated. The three sources (Self, Life, Legacy)
and the three criteria (wholeness, fit, value) did not contribute
equally and additively to the variance, which eventually led
to a revision of the model. The major discovery is that
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TABLE 11 | Hierarchical regression predicting the fulfilled life rating — retrospect and mental well-being.

Variable Predictor Step 1 Step 2 Step 3 Step 4
B 95% CI SEB B B 95% CI SEB B B 95% CI SEB B B 95% CI SEB [}

Fulfilled life Constant 6.01 [4.52,7.47] 0.75 2.10 [0.35,4.18] 0.92 1.04 [-1.18,8.53] 1.12 -1.92 [-3.87,0.18]  0.91

rating —

retrospect
Age 0.04 [0.01,0.06] 0.01 0.18* 0.02 [0.00,0.03]  0.01 0.08 0.02 [0.01,0.04] 0.01 0.12* 0.02 [0.00,0.03]  0.01 0.09*
Gender? -0.36 [-0.81,0.12] 0.24 -0.08 -0.31 [-0.63,0.02] 0.17 -0.07 -0.29 [-0.61,0.04] 0.18 -0.07 -0.30 [-0.62,0.04] 0.16 -0.07
Life satisfaction 0.44 [0.17,0.69] 0.12 0.29"*  0.43 [0.20,0.65]  0.11 0.28"*  0.08 [-0.13,0.31] 0.12 0.05
present
Positive affect 0.09 [0.06,0.13]  0.02 0.33"*  0.09 [0.05,0.13]  0.02 0.33"*  0.04 [0.01,0.08] 0.02 0.16*
Negative affect -0.04 [-0.08,-0.01] 0.02 -0.12*  -0.05 [-0.08,-0.02] 0.02 -0.15* 0.00 [-0.08,0.03] 0.02 0.01
Pleasure -0.01 [-0.30,0.29] 0.14 -0.01 0.00 [-0.23,0.24] 0.12 0.00
Engagement -0.32 [-0.67,0.03] 0.18 -0.12 -0.30 [-0.62,0.00] 0.16 -0.12*
Positive 0.32 [0.04,0.60] 0.15 0.13* 0.26 [0.03,0.49] 0.13 0.11*
relationships
Meaning 0.00 [-0.28,0.28] 0.13 0.00 -0.32 [-0.54,-0.10] 0.12  -0.15*
Accomplishment 0.22 [-0.13,0.56] 0.19 0.09 0.04 [-0.25,0.29] 0.15 0.02
FLCE 0.98 [0.38,1.564] 0.28 0.37*
FLAE 0.72 [0.34,1.12] 0.23 0.37*
R? 0.04 0.39 0.41 0.59
AR 0.35"* 0.02 0.18"*

Mental Constant 49.60 [44.62,54.41] 2.51 26.18 [20.73,31.49] 2.69 19.29 [13.93,24.32] 2.64 20.55 [15.63,25.73] 2.64

well-being
Age 0.08 [0.02,0.16] 0.04 0.12* 0.06 [0.01,0.12]  0.03 0.09* 0.03 [-0.02,0.08] 0.03 0.04 0.01 [-0.04,0.06] 0.02 0.02
Gender? 0.15 [-1.561,1.78] 0.87 0.01 -0.28 [-1.43,0.85] 0.63 -0.02 -0.45 [-1.57,062] 0.58 -0.03 -0.77 [-1.87,0.27] 0.57 -0.04
Life satisfaction 0.59 [0.12,1.06] 0.24 0.11* 0.52 [0.07,0.98] 0.22 0.10*  0.09 [-0.38,0.56] 0.25 0.02
past
Life satisfaction 2.27 [1.69,2.80] 0.30 0.40"*  1.89 [1.32,2.42] 0.30 0.34** 134 [0.70,1.94] 0.34 0.24**
present
Life satisfaction 1.93 [1.19,2.74] 0.36 0.30"* 1.32 [0.63,2.05] 0.36 0.20"*  1.00 [0.31,1.76] 0.35 0.16™
future
Eudaimonic 0.24 [0.18,0.31] 0.03 0.31™*  0.13 [0.05,0.20] 0.04 0.16™
well-being
FLCE 1.62 [0.40,2.84] 0.58 017
FLAE 1.37 [0.37,250] 0.54 0.18*
R? 0.02 0.46 0.53 0.56
AR 0.44** 0.07** 0.03"*

Hierarchical regression predicting the fulfilled life rating — retrospect using Sample 1 = Npeyeiopment = 280, hierarchical regression predicting mental well-being using Sample 2 = Ngepjication = 404.
FLCE, Fulfilled Life Cognitive Experience; FLAE, Fulfilled Life Affective Experience.
aMale = 1, female = 2. Cl = confidence interval. Confidence interval and standard errors based on 1000 bootstrap samples.

0 < 0.05; *p < 0.01; **p < 0.001.
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TABLE 12 | Independent samples t-test comparing a general and calling exemplar group.

Scale General Calling exemplar df P BCa 95% ClI Hedges’ g
M SD M SD

usL 4.28 0.90 5.01 0.54 —7.434 60.343 <0.001 [-0.909, -0.536] 0.83

PIL 4.60 0.85 4.91 0.59 -3.059 54,522 0.003 [-0.521, -0.096] 0.38

TWL 4.71 0.84 5.09 0.52 -4.037 58.886 <0.001 [-0.561, -0.188] 0.46

FLCE 4.53 0.74 5.00 0.43 -6.056 62.556 <0.001 [-0.630, -0.312] 0.65

FLAE 4.73 0.94 5.10 0.61 -3.383 56.884 0.001 [-0.584, -0.154] 0.40

Sample 2 = NRepiication = 406 (general sample) and Sample 3 = N = 36 (calling exemplar sample).
USL, Unfolded Self and Life; PIL, Positive Impact and Legacy,; TWL, The Worthwhile Life; FLCE, Fulfilled Life Cognitive Experience; FLAE, Fulfilled Life Affective Experience.
BCa 95% ClI for mean difference. t-tests are reported with equal variance not assumed.

fulfillment regarding the self and one’s life is empirically more
intertwined than expected, at least, in terms of the criteria of
wholeness and fit. Conceptually, one can postulate a reciprocal
relationship between developing the self and having led a
tulfilled life, which might have facilitated the intertwining. Both
sources are sufficiently different from impact/legacy, where the
three criteria intercorrelated so highly that this factor could
be extracted. The other surprising deviation is that the value
of self and life intercorrelated so highly that they formed a
separate factor. Thus, the 3 x 3 bimodal arrangement has been
collapsed into a unimodal separation of three components that
now form the new structural model: specifically, fulfillment
through life and self-actualization, fulfillment through legacy

TABLE 13 | Partial correlations between fulfilled life rating, fulfilled life scales,
sociodemographic and contextual variables.

Fulfilled Life USL PIL TWL FLCE FLAE
Rating

(retrospect)
Age 0.20"* 0.09*  0.14** 0.14™* 0.14** 0.18™
Gender? -0.02 —0.04 0.06 0.05 0.03 0.07
Education 0.10** 0.24** 0.19"* 0.09* 0.20* 0.14**
Employment status® —0.02 -0.01 -0.03 -0.04 -0.03 -0.05
Financial status 0.19"* 0.20"* 0.02 0.11* 0.13™* 0.20"*
Volunteering® 0.03 0.03 0.19"* 0.06 0.11*  0.05
Marital status® 0.11* 0.07 0.04 0.10* 0.08* 0.12*
Parenthood® 0.11* 0.05 0.15** 0.13* 0.13* 0.06
Number of children 0.02 0.02 0.11*  0.06 0.07 0.06
Religion/spirituality 0.07 0.03 0.19** 0.21** 017" 0.16™*
Self-rated health 0.19"* 0.22** 0.12* 0.23"* 0.22** 0.27*
Childhood 0.26™* 0.24** 0.01 0.20™* 0.20"* 0.22***

Nutergedsampies = 379-688. All correlations are controlled for age and gender, except
age is controlled for gender and gender is controlled for age.

USL, Unfolded Self and Life; PIL, Positive Impact and Legacy; TWL, The
Worthwhile Life; FLCE, Fulfilled Life Cognitive Experience; FLAE, Fulfilled Life
Affective Experience.

Childhood was assessed with the question: “How happy was your childhood?”
aMale = 1, female = 2.

b0 = employed full- or part-time, self-employed, 1 = retired.
¢0=no, 1 = yes.

90 = single/never married, separated, divorced, widowed, 1 =
registered partnership.

€0 =no, 1 = yes.

D < 0.05; *p < 0.01; **p < 0.001.

married, in a

and impact, and fulfillment by experiencing worthwhileness
vis a fulfilled life and having fulfilled one’s potential. As the
factor structure is replicable, the best items could be selected
for the measurement and they yield high Cronbachs alpha
values. The three cognitive components yield a differential
correlation pattern with predictors and provide a more nuanced
understanding of each subconstruct. Additionally, they may be
aggregated and are supplemented by a unidimensional affective
component. The high correlation of affective fulfillment with The
Worthwhile Life dimension is also noteworthy. It seems in line
with theoretical reasoning suggesting that feelings of fulfillment,
defined as an affective component, accompany the perception of
meaning (Reker and Wong, 1988, 2012). Furthermore, evidence
resulting from a multi-method approach has revealed strong
associations between positive affect and meaning in life (King
et al., 2006). Because the effects can be bidirectional, positive
affect serves as a source of information for global life evaluations
(e.g., Schwarz, 2001) and, as experimental evidence shows, as
an enhancer of meaning, and vice versa, in that the perception
of meaning is conducive to positive affect (King et al., 2006).
A content-valid rating of fulfillment correlated with all FLS
subscales, confirming the validity. Deriving fulfillment from
legacy and impact had the comparatively lowest predictive power,
and the affective fulfillment scale correlated highest with rated
fulfillment. Thus, a valid fulfillment profile can now be studied
(at facet and scale levels), which was not feasible before. We also
intended to address whether the proposition of a new construct
and measure is justified after all, and how the construct is located
in its nomological network. In the following sections, we will
answer these questions and discuss our findings.

A Fulfilled Life’s Nomological Network
Related Constructs

Regarding convergent and concurrent validity, significant
correlations between the FLS and other constructs were achieved.
The FLS subscales had small to large correlations with the
temporal life satisfaction scales, with the weakest relationships
found for Positive Impact and Legacy. This finding implies
that the aspect of fulfillment, which includes making a positive
difference to others, is scarcely covered by life satisfaction and
indicates a limited overlap between the constructs. Depending
on the time perspective regarding life satisfaction, the pattern
of associations varied. Concerning past life satisfaction, the
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highest association was found for the Unfolded Self and Life.
Hence, favorable past life circumstances might especially impact
the extent to which a person would have the ability to realize
the self and lead life fully. On the other hand, contributing
to others might depend less on excellent living conditions
while permitting persons to gain fulfillment regardless of their
circumstances. Indeed, a few participants reported deficient levels
of retrospective life satisfaction and, at the same time, very high
levels of a fulfilled life. Present life satisfaction was most strongly
associated with affective fulfillment. In contrast, an examination
of future life satisfaction found the highest correlation for the
Worthwhile Life, suggesting that looking back on a fulfilled life
can inspire hope and confidence.

The small to large strength of the correlations with PERMA
suggest that the FLS subscales overlap with some orientations
toward well-being yet are distinct. Higher associations were
found with an orientation to engagement, accomplishment,
and meaning than pleasure and positive relationships. Further
results demonstrate that eudaimonic functioning plays a role in
attaining a fulfilled life, showing a strong relationship with The
Worthwhile Life, in particular. Thus, these findings indicate that
FLS covers well-being constructs but is also conceptually and
empirically distinct.

Additional evidence for convergent validity came from the
finding that a favorable psychosocial development, including
attaining generativity and ego integrity, was associated with all
tulfilled life dimensions, as was theoretically expected.

Concurrent validity was supported by significant positive
correlations between the FLS subscales, mental well-being,
self-perceptions of aging, and a calling. Fulfilled individuals
reported more positive views of their aging and higher levels
of mental well-being. A calling was positively related to all
FLS dimensions, and the calling exemplars significantly differed
from a general sample. These outcomes confirm the theoretical
assumptions that individuals experience a calling as fulfilling.
Significantly, a calling is not restricted to age or employment
status. In the general sample, retired individuals also yielded high
means in a calling.

In summarizing this discussion, the bottom line seems to
relate to how fulfilled the sample was in actuality, according to
the participants’ responses. The fact that the rating scales were
anchored (running from 0 = not at all fulfilled to 10 = entirely
fulfilled) allows that the average fulfillment is 2.5 points away
from maximum, and the different age groups are between 3.0 and
1.5 away from being entirely fulfilled (i.e., 10). When rescaling the
FLS scales to the same metric, measured fulfillment is roughly one
point below rated fulfillment, showing a similar span regarding
the age groups. We do not have absolute scales, nevertheless,
future studies will produce similar scores if the identical scale
is used and can gradually build a reference or a norm to which
new studies can compare. Ideally, a representative sample will
be collected. When taking the present research in isolation, the
majority of people were located above the scale’s midpoint. The
question arises whether this can be expected for each sample or
whether the current study simply attracted more fulfilled people
than a representative sample. Therefore, it will be essential to pay
attention to the level of fulfillment in the sample and report it.

Eventually, it will also be interesting to compare the mean levels
with the means of related constructs (e.g., a particular sample
might not be thriving so much but be very fulfilled).

Sociodemographic and Contextual Variables

Several results related to sociodemographic variables are worth
highlighting, although correlations were small in size. We found
age effects for all fulfilled dimensions, with the numerically
highest effect on affective fulfillment. This increase in affective
fulfillment with age mirrors previous findings on positive
emotions across the life span (e.g., Carstensen et al, 2011).
The findings revealed an increase in fulfillment until the age of
70, where the level was maintained. Future studies shall take
a closer look at high age, employing sufficiently large samples
to cover smaller age spans. It seems that over the lifespan, the
potential exists to evolve as a person, realize life goals, and make
a personally significant contribution. At an advanced age, the
reached level of fulfillment might be kept, and people might enjoy
the harvest of previous decades.

Further results of this study seem to indicate that education
and financial well-being offer persons more opportunities to
unfold and lead a life that suits them well. In contrast, we
found no associations between financial status and Positive
Impact and Legacy. This outcome might imply that persons
with fewer financial resources could still make a meaningful
contribution and derive fulfillment. Volunteers reported greater
fulfillment regarding Positive Impact and Legacy and general
cognitive fulfillment than non-volunteers. Through volunteering,
individuals gain a sense of mattering and find a meaningful
engagement. We found a small positive effect for married
in contrast to unmarried persons for The Worthwhile Life,
cognitive fulfillment, and affective fulfillment. Marriage seems
to provide a sense of significance and meaningfulness (Schnell,
2009), enriching life and contributing to emotional well-being.
Parents reported higher levels of fulfillment regarding Positive
Impact and Legacy, The Worthwhile Life, and general cognitive
fulfillment. Raising children may enable persons to satisfy their
need to be generative and allow them to derive meaning and
fulfillment by helping their offspring unfold their potential,
and become responsible adults. However, this cross-sectional
study cannot rule out an alternative causality. Individuals
with better subjective health also reported higher levels of
fulfillment in all dimensions. This relationship might consist of
an interplay between the variables, in that healthier individuals
may benefit from greater vitality to engage with life, and the
other way around, where fulfilled individuals reap health benefits.
Additionally, spirituality is related to all fulfilled life dimensions,
except for the Unfolded Self and Life. This finding seems
reasonable, as the relation to the transcendent is partly reflected
in the Worthwhile Life and the Positive Impact and Legacy
dimensions. A positive childhood experience is also related to
a fulfilled life, which might imply that a good start is not
only critical but may very well pay dividends later. As positive
psychology also focuses on enabling positive institutions and
communities, it would be worthwhile to help couples maintain
successful relationships, strengthen families, and further efforts
to promote positive education.
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Proving the Value of This Construct and

Measure of a Fulfilled Life

Our findings show that a fulfilled life is a distinct construct
and that the FLS is both needed and valuable. To begin with,
we found evidence for construct validity. The medium to high
correlations between the fulfilled life dimensions and the global
ratings demonstrate that the FLS is able to capture participants’
subjective evaluation of a fulfilled life. Next, our study could
demonstrate that our scale could predict global fulfillment
above existent well-being measures when asking individuals
how fulfilled their lives had been. Notably, according to our
study findings, a global assessment of a fulfilled life was not
sufficiently predicted by hedonic and eudaimonic well-being but
required both cognitive and affective fulfillment of the FLS to
provide significant increments to the prediction. One reasonable
conclusion that can be drawn is that the experience of fulfillment
goes beyond hedonic and eudaimonic well-being. These findings
also confirm that assessing fulfillment requires both strands in
terms of cognitive and affective appraisals. In addition, our
measure is necessary to adequately assess the construct. Though
the global ratings are economical and can be considered a good
criterion for a general orientation, our findings show that they do
not cover all aspects of a fulfilled life or do so only insufficiently.
The FLS as a multidimensional scale assesses a fulfilled life
more differentiated as a global rating, which does not cover the
legacy aspect sufficiently. Lastly, our results confirm that the FLS
has incremental value beyond established well-being measures.
Specifically, the FLS significantly predicted mental well-being
above and beyond hedonic and eudaimonic well-being. All these
findings justify the importance and additional value of the FLS.

Implications
Our findings have various implications. A prerequisite for
ultimately being able to look back on a fulfilled life might involve
reconsidering one’s life periodically and setting the right course.
Accordingly, the FLS could be used in psychological counseling
on aging or career and life planning, as the assessment helps
individuals to reconsider their lives in a differentiated way and
reflect on the kind of person they wish to become, the life they
want to lead, and the legacy they hope to leave. The result
may lead to deeper self-knowledge, greater awareness of what is
essential in life, and recognition of various possibilities to shape
one’s life. Completing the scale could provide new impulses and
inspire persons to be more courageous, particularly addressing
the view that individuals might regret missed chances in later
life, especially in areas they value most (Roese and Summerville,
2005). The results of the FLS could indicate where to refocus or
initiate change. For instance, low scores on the Unfolded Self and
Life subscale might suggest that a person should pursue more
projects that personally matter, use their strengths to a greater
extent, or lead a truer life. The FLS can support people in using
their remaining lifetime to live a truly fulfilling life and look back
on a life that was well lived according to what they hold most dear.
Further implications pertain to the societal level. Supporting
individuals in the second half of life to facilitate living a
fulfilling life necessitates revising classic structures in the labor

market and education system need revision to permit persons
of advanced age to participate in society, realize their potential,
find meaningful engagement, and contribute. Appreciation of the
gained years due to increasing life expectancy and a more positive
view on aging would encourage individuals to consciously use
the additional life years and society to capitalize on the human
potential of older adults. Therefore, supporting a change in
societal attitudes and promoting opportunities for older people
would lead to more fulfilled seniors and benefit society as a whole
(McNaught, 1994).

Limitations and Future Research

The studies have several limitations that require some
consideration. For example, the samples were convenience
samples. Most of the participants were highly educated,
and Samples 1 and 2 consisted mainly of women, which
may limit the generalizability of the findings. Moreover,
as the participants were not paid, we cannot rule out that
that some participants volunteered to take part due to their
specific interest in the topic. Besides, conducting the study
using online surveys could have excluded older individuals,
in particular, who were not proficient in using electronic
devices. We must point out that while the replication we
achieved indicates the stability of a previously found factor
structure, it does not provide evidence of model accuracy.
Another task for future studies will be establishing test-retest
reliability. In this regard, we expect high stability along with
an element of malleability. Future studies will also have to
continue to explore the role of age. In particular, further
research is needed to expand upon the finding that the
increase of fulfillment levels off at the age of 70. The high
intercorrelation of the subscale The Worthwhile Life with
affective fulfillment also needs further investigation. Our
studies constitute a first step in empirical research on the
promising topic of a fulfilled life. More research is needed to
build a more comprehensive understanding of the construct,
its correlates, and consequences. For instance, it might be of
interest to relate the FLS to the recently proposed concept of
psychological richness (Oishi and Westgate, 2021). Alternatively,
further research could test the cross-cultural applicability of
the FLS. As our scale refers to a fulfilled life in retrospect,
future work might construct a scale that assesses a fulfilling
life at present or fulfillment in activities. It is necessary to
acknowledge that creating a fulfilling life also depends on the
environment, including such elements as freedom, security,
or institutional quality. Lastly, future research could also
examine whether the specific components of a Fulfilled Life
could be trained.

CONCLUSION

The availability of a reliable and valid measure can pave the way
for future research on fulfillment and therefore make an essential
contribution to the field of positive psychology and in the area
of aging well. The measure holds great practical relevance, too,
as it allows individuals to take stock of their lives, gain valuable
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information, and initiate modifications toward a more fulfilling
life. Our results provide first insights into the understanding of
a fulfilled life, and further research will be required to achieve
a more comprehensive knowledge. Finally, our findings indicate
that to arrive at a fulfilled life does count and that a fulfilled life is
worth measuring.
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Introduction: The Satisfaction with Life Scale (SWLS), developed by Diener, Emmons,
Larsen, and Griffin in 1985, comprises five items with seven response options in terms of
agreement-disagreement. Recently, there has been a suggestion to reduce the response
options of the SWLS to optimize its applicability in different cultural contexts.

Objective: The study aims to assess the psychometric properties of the SWLS
with five response options in the Colombian population. Specifically, we studied the
dimensionality, invariance by gender and age (among a group of adolescents and
emerging adults under 25 years and a group of adults of intermediate age and
established adulthood under 59 years), convergent validity (with optimism), and divergent
(with pessimism) and concurrent validity with other measures of well-being (flourishing,
positive, and negative affects).

Methodology: This project was a cross-sectional study using a non-probabilistic
sample of the general population. Participants were included if they identified themselves
as Colombian and were at least 18 years of age. The final sample comprised 1,255
participants. The average age was 25.62 years (SD = 8.60) ranging from 18 to 67 years
of age, and 35.8% of the participants were men. In addition to SWLS, we used the
Flourishing Scale (FS), Life Orientation Test-Revised (LOT-R), and Scale of Positive and
Negative Experience (SPANE).

Results: Cronbach'’s alpha coefficient (0.842), composite reliability (0.851), and average
variance extracted (0.537) showed very good values. CFA was conducted to test the one-
dimensional structure of FS, showing excellent goodness of fit [X(25) =15.774,p < 0.001,
CFI = 0.992, TLI = 0.985, RMSEA = 0.042, 90% RMSEA CI (0.020, 0.066), and SRMR
= 0.016]. The correlations calculated among life satisfaction (SWLS) with flourishing (FS),
positive and negative affects (SPANE), optimism, and pessimism (LOT-R) were statistically
significant and as expected. Configural, metric, and scalar invariance across gender
and age were confirmed. Percentiles were provided for the total score and for age.
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Colombian SWLS Five Response Options

Conclusions:

The SWLS with five response options has adequate psychometric

properties in the Colombian population, and the use of this version (with 5 response
options) is recommended due to its greater applicability.

Keywords: satisfaction with life scale, response options, psychometric properties, confirmatory factor analysis,
well-being assessment, measurement invariance, structural equation modeling

INTRODUCTION

In recent decades, politicians and governments have shown an
increased interest in evaluating well-being (1). Among other
reasons, this is due to the accumulated evidence about its
impact on health (2), in academic performance (3) and in labor
(4), as well as its value to inform government decisions and
evaluate programs aimed at promoting mental health and quality
of life in risk groups (5). Research shows that the concept
of subjective well-being is multidimensional (6). Among the
constitutive components of well-being, satisfaction with life has
been identified as a distinct construct that involves a cognitive
and global assessment of quality of life as a whole. It has also been
conceptualized as the self-assessment of an individual’s quality of
life according to the comparison between their current state and
their standard of what is desirable (7).

According to various authors (5, 8), the most widely used
measure for this research is the Satisfaction with Life Scale
(SWLS), originally developed by Diener et al. (9). These authors
suggest that the scale allows access to the positive side of the
individual experience and that it emphasizes self-assessment
itself, because the person can establish the basis of their
evaluation by choosing the domains that they will take into
account when assessing their life, regardless of their emotional
state (10). The SWLS is based on the theory of global satisfaction
originally proposed by Sumner (11), who conceptualized global
satisfaction as a positive attitude toward life itself. This implies
that it is an evaluation of all areas and stages of life, which
includes both the affective and cognitive aspects, according to the
person’s expectations.

The SWLS consists of five items with seven response options
in terms of agreement-disagreement on a Likert scale ranging
from 1 to 7. While the authors of the scale (10) did not provide
normative data, they proposed cut-off points that correspond
directly to the seven response categories: 31-35, very satisfied;
26-30, satisfied; 21-25, slightly satisfied; 20, neutral; 15-19,
slightly dissatisfied; 10-14, dissatisfied; and 5-9, very dissatisfied.

There is sufficient evidence of the validity of the satisfaction
with life construct and the SWLS scale, verified, first by their
ability to detect differences associated with objective conditions
and different life circumstances (12); second, by their correlations
with measures not based on self-reporting (13); third, by their
association with genetic and physiological variables (14); fourth,
by significant changes in scores associated with major life events;
and finally by the predictive value of suicidal behaviors (15,
16). SWLS scores have also been shown to positively correlate
with health variables and negatively with emotional symptoms,

negative thoughts, and coping strategies such as experiential
avoidance (17).

Since it was introduced, the SWLS has been used in hundreds
of studies (13, 15). It has been validated in numerous languages,
such as French (18), German (19), Portuguese (20), Turkish
(21), Chinese (22), and even sign language (23). Its psychometric
properties have been explored with a wide variety of populations,
including adolescents, the elderly, and patients with different
health problems (24).

However, modifications to the SWLS response options have
recently been recommended in order to optimize its applicability
in different cultural contexts (25). This goes in line with previous
studies that have shown that offering too many response options
could be problematic for people with a low cultural level (26) or
generate confusion and boredom in respondents who may find it
difficult to distinguish subtle differences between categories (27).

Since the use of Likert scales is intended to adequately
represent a construct or continuous latent variable, the question
of the optimal number of response alternatives and the effect of
categorizing continuous variables becomes particularly relevant.
Some authors showed in a study that no psychometric advantages
were apparent as of six-response options (28), but this is a subject
still under discussion (29). On the other hand, and as a result of a
systematic review of published literature on this issue (30), it was
concluded that it is best to use five response options. In general,
according to studies of the International Test Commission, when
data are one-dimensional the best fit is achieved when working
with four to six categories (31). In addition, the easier it is
for the user to respond to this type of measure, the greater its
applicability is, allowing its use to be extended to people with
limited comprehension or communication skills, who are often
excluded from studies, such as the visually or hearing impaired,
people with a low education or those who are illiterate, and
people with cognitive problems (26). On the other hand, an
invariance study was carried out specifically for the SWLS with
Italian and African populations (25). It found that the scale
may not be sensitive when it comes to detecting low levels of
satisfaction with life, so the authors recommended using fewer
response options, especially for the South African population.

There are several adaptations of the SWLS in Spanish: one
can be found in public domain on the website of Ed Diener
(https://eddiener.com/), the main author of the original scale. It
was translated by José A. Reyes-Torres. However, we also found
several reports using back translation (32-36). These adaptations
differ both in the wording of the items and in their order of
presentation, as well as in the number of options and the text of
the responses.
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Several studies in Ibero-American populations have used the
SWLS with five instead of the seven options from the original
scale, e.g., in Spain (32, 33, 35, 37), in Chile (38), in Peru (39),
in Costa Rica (40) and in Puerto Rico (41). In Mexico it was
conducted a validation study of the scale with three-response
options (disagree, intermediate, and agree) in a national sample
of 13,220 adults above the age of 50 years, finding adequate
internal consistency, criterion validity, and confirmation of the
one-factor structure (42). In Colombia, different variants of the
SWLS have been used in different populations and contexts
(43-45). This motivated another authors (46) to conduct an
initial validation study with a sample of 121 University students
using a version with seven response options (32), but drafted in
terms of satisfaction-dissatisfaction (from very dissatisfied to very
satisfied), which limits its applicability in cross-cultural studies.

A recent research (47) have recently studied the psychometric
properties of Atienza’s version (36) in a Colombian sample but
with seven response options, instead of the five whose translation
was validated by Atienza et al. They have not clarified the
origin of the translation used for these seven-answer options.
This goes against the recommendations of the International Test
Commission for adapting instruments that have been developed
in other contexts (31, 48). For the version they studied, Ruiz et al.
reported adequate internal consistency and corroborated that the
unifactorial model had a very good fit, significant correlations,
went in the expected direction with other measures of well-
being, and showed metric and scalar gender invariance and with
a Spanish sample. However, they did not report normative data
that could facilitate its application in contexts where individual
differences need to be established.

For these reasons, the present study aimed to evaluate the
psychometric properties of Diener’s SWLS in the Spanish version
by Atienza et al. (35, 36) with Colombian population and
using five response options. In addition to being easier to
answer for our population, it has been and is widely used
in Ibero-American contexts. We investigated whether the one-
dimensionality of the instrument with five response options was
maintained, as well as the gender invariance. We also studied the
age invariance of the SWLS in Colombians, which had not been
done previously and constitutes a topic of interest given then
reports on the absence of age invariance in other samples (24).
We were interested in corroborating the concurrent validity of
the SWLS with measures of optimism and pessimism because of
existing evidence regarding their relationship (49-51) and their
convergent validity with other measures related to well-being,
such as prosperity and positive and negative affects (51-53).
Finally, another objective was to obtain information to interpret
the scores of the Colombian population.

METHODS

Participants

The present project was a cross-sectional study using a non-
probabilistic sample of the general population. Participation
in the survey was completely anonymous and voluntary, and
no participant received any type of financial compensation for
it. Participants were included if they identified themselves as

Colombian and were at least 18 years old. The final sample
comprised of 1,255 participants. The average age was 25.62 years
(SD = 8.60) ranging from 18 to 67 years, and 64.5% of the
participants were female. People who had completed University
or graduate studies formed the majority (42.9%) along with those
who had completed high school (41.2%), 12.9% had completed
secondary school, and only 2.7% of the sample had completed
or partially attended primary education; 75.5% were single,
22% were married or had an intimate partner, and 2.5% were
divorced or widowed. On the contrary, 43.9% were full-time
students and 26.1% were in school and had sporadic or part-time
jobs; regarding working status, 23.7% were employed or self-
employed, 4.9% were unemployed, 1% were inactive, and 0.4%
were retired.

Measures

Satisfaction With Life Scale

This is an instrument designed to measure global cognitive
judgment of satisfaction with one’ life (9). For the present study,
we used the Spanish adaptation with five response options by
Atienza et al. (35, 36).

Flourishing Scale

This is an eight-item instrument describing important aspects
of human functioning including positive relationships, feelings
of competence, and having meaning and purpose in life (54).
The instrument uses a seven-point Likert scale ranging from
1 (strongly disagree) to 7 (strongly agree). Total scores range
from 8 to 56 with high scores indicating respondents viewing
themselves in positive terms in important areas of functioning.
This instrument was validated in a general sample of Spanish
adults and showed an internal consistency of 0.85 (55). The
present study uses the version validated in a Colombian sample,
based on the previous Spanish version (56), with an internal
consistency of 0.916 in the sample from this study.

Life Orientation Test-Revised

This questionnaire has been used to measure optimism and
pessimism (57). The scale is comprised of ten items, four control
items, three pessimism items, and three optimism items. Each
item of the LOT-R is answered on a five-point Likert scale that
ranges from 1 (strongly disagree) to 5 (strongly agree). The scores
range from 0 to 12. Higher scores in both subscales indicate
high optimism or high pessimism, respectively. This scale was
validated in a sample of Colombian adults and showed good
psychometric properties (58, 59). Internal consistency in this
sample is 0.693 for the Optimism subscale, and 0.636 for the
Pessimism subscale. Although some authors question Cronbach’s
alpha values lower than 0.70, this consideration should not be
taken as a “golden rule,” especially due to the reduced number
of items on the LOT subscales, since an alpha that is too high
could lead one to think that, in reality, the three items measure
the same indicator of the construct (60).

Scale of Positive and Negative Experience
This scale allows us to learn how the person evaluates the
frequency with which they experience positive and negative
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feelings, as well as the balance of affections. To this effect, 12
adjectives organized in 2 subscales of 6 items each are used:
6 positive (SPANE-P) and 6 negative experiences (SPANE-N),
measuring 3 general and 3 specific emotions in each subscale.
The instrument uses a five-point Likert scale ranging from 1
(very rarely or never) to 5 (very often or always). Total scores
range from 6 to 30, with high scores indicating a high positive or
high negative affect. SPANE-P and SPANE-N can be subtracted
to obtain a balanced measure (SPANE-B) that ranges from —24
to 24. In this study, the adapted version was used for a general
sample of Colombians (61). The internal consistency in this
sample was 0.811 for SPANE-P and 0.799 for SPANE-N.

Procedures

Data from a larger study aimed at validating well-being
scales in the Colombian population were used. Following the
recommendations of Muiiiz et al. (48), an initial qualitative pilot
study was conducted. The pilot study’s participants were selected
using purposeful theoretical sampling serially until obtaining
data saturation. In total, 14 people were included based on
their willingness to collaborate and after ensuring they were
Colombian adults (9 women and 5 men), with different education
levels (8 people with a University education, 3 with high school
diplomas, and 3 with primary school education), and between
the ages of 18 and 81. The scale was responded to using
paper and pencil and in an online version. The analysis of the
participants’ responses revealed that the wording of the items
in the version for Spaniards was appropriate for the Colombian
context and that the participants correctly understood the items
in both versions (paper and pencil, and online). All participants
stated that they understood the response options and had no
difficulties in choosing the one they considered appropriate in
both application formats.

Participants were recruited by different means (email, social
networks, and also face-to-face). Data were collected online,
with LimeSurvey, an open-source survey tool. When accessing
the survey, an explanation of the study was presented, and
participants had to read and accept an online informed consent
before answering the survey. The study was approved by the
Ethics Committee of the Cooperative University of Colombia,
which guarantees that data collection complied with the
Colombian Law of Data, ensuring confidentiality and anonymity.

Data Analysis

Before studying the construct validity by means of a confirmatory
factor analysis, the distribution of frequencies and percentages
of the sociodemographic variables was investigated. The
means and asymmetry coefficients of the items were checked,
as well as the magnitude of the inter-item correlations
(using Pearson’s correlation coefficient). In addition, item-
total corrected correlations were calculated for each item. A
confirmatory factor analysis was performed to test the one-
factor structure. The parameters were calculated using maximum
likelihood robust estimation (MLR). While the nature of the
data is ordinal, some studies suggest the use of MLR when the
distribution of the data does not fit the normal curve and if there
are five or more response options (62-64). In these situations,

it can be assumed that the data is continuously distributed
(65). The solution offered presents very little variability in the
parameters (64), less biased standard errors, and good estimates
of correlations between factors (66).

In order to study the fit of the data to the model, the
Comparative Fit index (CFI), the Tucker-Lewis index (TLI),
the root-mean-square error of approximation (RMSEA), and
the standard-root-mean residual (SRMR) were used. Values of
0.90 for the CFI and the TLI, as well as values between 0.06
and 0.08 for the RMSEA and SRMR, indicate an acceptable
model fit. Values above 0.95 for the CFI and the TLI and values
below 0.05 for the RMSEA and SRMR indicate a good fit to the
model (67-69). The factor measurement reliability of the SWLS
was evaluated with Cronbach’s alpha and with the Composite
Reliability Index (CRI) (less biased than alpha) (70). The CRI
is identical to the Omega coefficient (71) but more adequate
when standardized factor loadings are used (72). In addition, the
average variance extracted (AVE) (73) was calculated to evaluate
the level of variance captured by the factor.

The measurement invariance by gender and age was evaluated
by calculating three nested models that impose successive
restrictions: configural, metric and scalar. Configural invariance
test identical factor structures (i.e., the same number of factors
and items and the same patterns of free and fixed loadings),
metric invariance test equality of factor loadings, and scalar
invariance test equality of factor loadings and thresholds. A
configural model was first tested as a baseline model. In this
model, all factor loadings and thresholds were estimated freely
across groups. Unlike in models with continuous indicators, in
models with categorical indicators with delta parameterization,
metric invariance cannot be tested separately from scalar
invariance (74, 75). Thus, a scalar invariance model was tested
where equality constraints were simultaneously imposed on
factor loadings and thresholds. Measurement invariance was
examined by comparing the fit indices of the configural model
and those of the scalar model. We used the cutoff criteria
conventionally used. When sample size is adequate (total N >
300) and sample sizes are equal across the groups, a change of
>-0.010 in CFI, supplemented by a change of >0.015 in RMSEA
or a change of >0.030 in SRMR would indicate non-invariance
(76). To study the measurement invariance according to age, the
sample was divided into two groups: a group of adolescents and
emerging adults (up to 25 years old) and a group of established
adults (between 26 and 59 years old), in line with works by other
authors (77). In Table 1 are shown the descriptive statistics for
these two groups.

To study the convergent validity of satisfaction with life
with other dimensions of well-being, Pearson correlations were
calculated between the total scores of this scale and those of
FS, SPANE (P and N), Optimism, and Pessimism. Pearson
correlations from 0.20 to 0.39 were interpreted as weak; from
0.40 to 0.59 as moderate; and from 0.60 to 0.79 as strong.
Above 0.80, the correlation was considered very strong. Finally,
descriptive statistics and percentiles were provided for each age
group and gender.

In order to carry out the confirmatory factor analysis and
the invariance study, the statistical program Mplus 8.6 was used
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TABLE 1 | Sociodemographic characteristics for the “emerging adults” group and for the “adults” group.

Emerging adults

Adults

Mean Standard deviation Mean Standard deviation
Age
21.07 212 34.86 9.37
N % N %

Gender

Male 267 59.47 182 40.53

Female 574 71.22 232 28.78
Personal situation

Single 746 78.69 202 21.31

Married or cohabiting 91 32.97 185 67.03

Divorced 2 7.41 25 92.59

Widowed 2 50.00 2 50.00
Educational level

Primary school studies 24 70.59 10 29.41

Secondary school studies 137 84.57 25 16.43

High school studies 428 82.79 89 17.21

College studies

Undergraduate studies 250 56.18 195 43.28
Main activity

Studying 502 91.11 49 8.89

Studying and working 237 72.48 90 27.52

Working 64 21.48 234 78.52

Unemployed, inactive or retired 38 48.10 41 51.10

All differences are statistically significant (p < 0.01), except for Widowed and Unemployed, inactive or retired.

(74). So as to calculate the descriptive correlations among items
and with criteria, Cronbach’s alpha, the item-total corrected
correlations, and the percentiles by groups, IBM SPSS 27
was used.

RESULTS

Table 2 shows the descriptive statistics of the items, the item-total
corrected correlations, and the inter-item correlations. Note that
the scores are not normally distributed, with values above the
midpoint of the response scale predominating. In addition, the
correlations among items present moderate values, except for the
correlation between Items 3 and 4, which presents a high value.

Excellent fit values were found in the CFA for the one-
dimensional model [X(ZS) = 15.774, p < 0.001, CFI = 0.992, TLI
= 0.985, RMSEA = 0.042, 90% RMSEA CI (0.020, 0.066), SRMR
= 0.016]. The factor loadings were all statistically significant (p
< 0.001), ranging between 0.605 and 0.828. Cronbach’s alpha was
0.842, the CRI was 0.851, and the AVE was 0.537. All of these
values can be considered adequate.

Table 3 shows the results for the measurement invariance
models by gender and age. The results show that the Colombian
SWLS had scalar invariance by gender, and the fit of the one-
dimensional model for men and women was good. As can be
seen, ACFI, ARMSEA, and ASRMR values are lower than 0.010,
0.015, and 0.030, respectively. Thus, the latent mean values were

fixed to zero for men and compared. No differences were found
by gender (b = —0.008, z = —0.178, p = 0.859). Regarding
the measurement of invariance by age, the results showed scalar
invariance for the SWLS, and the fit of the one-dimensional
model for emerging adults (until 25 years old) and adults (more
than 25 years old) was excellent. Thus, the latent mean values
were fixed to zero for emerging adults, showing that adults
present more satisfaction (b = 0.155, z = 3.114, p = 0.002).

Regarding validity, the SWLS presented statistically significant
correlations (p < 0.001) that went in the expected direction
regarding the other well-being variables (SPANE-P) (r = 0.603),
SPANE-N (r = —0.376), Flourishing (r = 0.492), Optimism (r
= 0.566) and Pessimism (r = —0.131). Finally, Table 4 shows
the descriptive statistics and percentiles for each age group
and gender.

DISCUSSION

It is suggested that “One reason for the increasing need for
short scales could be a changing way to approach psychological
research in general. With research questions becoming more
and more complex, involving more and more constructs...”
(78). Therefore, the effort to obtain valid instruments to assess
well-being that are short and easy to answer is worth it to the
point that a version of the SWLS with only three items has
already been proposed (79). In the present work, the effort was
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TABLE 2 | Descriptive statistics, item-total corrected correlations, and inter-item correlations among the items (Valid N = 1,222).

Item 1 Item 2 Item 3 Item 4 Item 5
Mean 3.67 4.05 4.00 3.94 3.47
Mode 4 4 4 4 4
Standard deviation 1.025 0.899 1.016 0.987 1.266
Skewness —0.747 —1.031 —0.945 —-0.892 —-0.412
SE of skewness 0.070 0.070 0.070 0.070 0.070
Kurtosis 0.035 1.140 0.353 0.429 —0.942
SE of kurtosis 0.140 0.140 0.140 0.140 0.140
Minimum 1 1 1 1 1
Maximum 5 5 5 5 5
Item-total corrected correlation 0.663 0.642 0.736 0.682 0.557
Inter-item correlations

Item 1 Item 2 Item 3 Item 4
Item 2 0.539
Item 3 0.590 0.571
ltem 4 0.587 0.514 0.658
Item 5 0.435 0.458 0.513 0.437

SE, standard error; Item 1 = In most ways my life is close to my ideal; Item 2 = The condiitions of my life are excellent; Item 3 = | am satisfied with my life; Item 4 = So far, | have got
the important things | want in life; ltem 5 = If | could live my life over, | would change almost nothing.

TABLE 3 | Measurement invariance models of the SWLS by gender (reference group: men) and by age (reference group: under 25).

Models for gender X’ df Ax? Agl CFl RMSEA SRMR ACFI ARMSEA ASRMR
Men 11.219* 5 0.985 0.062 0.024

Women 21.764* 5 0.985 0.064 0.020

Configural 33.103* 10 0.985 0.060 0.020

Metric 38.383* 14 3.952 4 0.984 0.052 0.082 —0.001 —0.008 0.012
Scalar 45.330" 18 5.459 4 0.982 0.049 0.038 —0.002 —0.003 0.005
Models for age x* df Ax? Agl CFl RMSEA SRMR ACFI ARMSEA

Under 25 14.409* 5 0.991 0.047 0.017

26-59 (adults) 8.652 5 0.992 0.042 0.020

Configural 22,993 10 0.991 0.045 0.018

Metric 25.145* 14 0.628 4 0.992 0.035 0.021 0.001 —0.010 0.003
Scalar 28.236" 18 1.436 8 0.993 0.030 0.021 0.001 —0.005 0.000

df, degrees of freedom; Ax? Chi Square increase; Agl, increase in degrees of freedom; CFl, comparative fit index; RMSEA, root-mean-square error of approximation; SRMR, standardized
root-mean-square residual; ACFI, CFl increase; ARMSEA, RMSEA increase; ASRMR, SRMR increase. *p < 0.001.

aimed at evaluating the validity of the SWLS with fewer response
options in order to facilitate its application in the Colombian
context and offer data that facilitate researchers, clinicians, and,
in general, professionals interested in the study of well-being to
work on interpretation for evaluation purposes and in the design
of interventions.

Despite the importance of how the person is asked to scale
their response to a question or statement, there is little consensus
in the literature regarding the number of points to include
on a Likert response scale. Longer response scales have been
suggested as preferable because they will increase variability
in total scores and therefore would maximize precision and

validity (80-83). However, what is important is that the variation
in the scores allows for distinctions between individuals on
the psychological characteristic that is evaluated. As early as
the middle of the last century, Bendig (84) reported the same
reliability for three, five, six, or nine answer options, but a
decrease in reliability for 11 options. More recently, various
studies (29, 85-88) have concluded that many response options
can cause difficulties among participants in perceiving differences
between alternatives written in a similar way (for example, agree
vs. moderately agree), and induce biases in attributing lower
numerical values to variables associated with social inequities
and gender (89).
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TABLE 4 | Descriptive statistics and percentiles for the satisfaction with life scale
(SWLS) by age group and by gender.

Teens/emerging Adults Male Female
adults (N=405) (N=435) (N=787)
(N =817)
Mean 18.86 19.66 19.24 19.06
Median 19 20 20 20
Mode 20 25 20 20
Standard 4.028 4.168 3.769 4.259
deviation
Skewness —0.545 —0.843 —0.366 -0.722
SE of 0.086 0.121 0.117 0.087
Skewness
Kurtosis 0.069 0.773 —0.235 0.339
SE of Kurtosis 0.171 0.242 0.234 0.174
Minimum 5 5 5 5
Maximum 25 25 25 25
Percentiles 5 12 12 13 1
10 13 14 14 13
15 15 15 15 15
20 16 17 16 16
25 16 17.5 17 16
30 17 18 17 17
35 17 18 18 18
40 18 19 18 18
45 19 19 19 19
50 19 20 20 20
55 20 20 20 20
60 20 21 20 20
65 21 22 21 21
70 21 22 22 22
75 22 23 22 22
80 23 24 23 23
85 23 24 24 24
90 24 25 24.4 24
95 25 25 25 25

SE, standard error.

Our study shows that the validity of the SWLS is not
affected by a reduction in the number of response options.
In fact, this version shows excellent psychometric properties,
including evidence of construct and concurrent validity with
other measures related to well-being, which coincides with
numerous studies carried out in various countries with different
variants of the SWLS (18, 20-22, 90) and specifically in the
Ibero-American context, with scales with a different number of
response options, for example, in Spain (32, 33, 35-37, 91), in
Chile (45, 92), in Peru (93), in Mexico (42, 94), in Puerto Rico (41)
and in Argentina (95). In this sense, it will be necessary, in future
studies, to determine the optimal number of response options, for
which it may be useful to work using the Item Response Theory
(IRT) so as to delve into the invariant properties of items and
optimize the comparison of the results of the scale in different
populations, as it is possible that other scales work better in

different cultures (31, 83, 96). The use of IRT models in the study
of response options can be done by estimating models that do not
assume an order in the response categories (such as the nominal
Bock model or the rating scale model), which allow estimating
a location parameter for each of these response categories. This
would allow us to check if the order of the response options
is presented as it is assumed when dealing with items with a
Likert-type response scale, or if said order is altered (97, 98).
Likewise, these location parameters would allow us to check
if each answer option has the maximum probability of being
chosen for certain values in the trait. In the event that an answer
option was less likely to be chosen than other adjacent options,
this would indicate that said answer option has no relevance,
since people would always prefer to choose one of the adjacent
categories. This has been proven in various studies, in which the
intermediate category is much less likely to be chosen than the
adjacent categories (98, 99). And this can happen depending on
the verbal anchor of the intermediate category.

Cross-cultural studies have confirmed the invariance of
the unifactorial structure among nations, and initially enabled
the detection of large differences that were attributed to
sociocultural and socio-economic factors, such as national wealth
and democratic governance (100). More recently, cross-cultural
research revealed that these differences are also due to how
different populations make judgments about satisfaction with
life. For example, Emerson et al. (24) conducted a literature
review on the cross-cultural invariance of the SWLS that
encompassed works published in the last 30 years and included a
sample of 27 articles with data from 66,380 respondents across 24
nations. This review corroborated the unifactorial structure of the
scale, as well as the invariance by gender, but showed that there
was no invariance between age groups and cultures. Similarly,
other authors examined the invariance across 26 countries using
three different methods, consistently finding configural and
metric invariance, but not scalar invariance (101).

In our study, overall gender invariance was found, which
was also confirmed for the seven-response option version in
the Colombian population, and the total invariance among
the youngest population (adolescents and emerging adults) and
established adults (47). In this sense, our results are in line with
those reported by other investigations with Spaniards (12, 91,
102), as well as with studies in other populations (103-105).
However, it differs from other research that has not confirmed age
invariance, such as a study carried out in Norwegian population
(106). Contradictory results may be explained not only by specific
cultural characteristics, but also by the characteristics of the
samples, which is why this is a topic that should be studied in
depth in the future.

As has been reported in studies with the SWLS around
the world, the values of the items above the midpoint of
the scale predominate (51). In addition, in our study, we
identified differences in satisfaction with life attributable to
age, consistent with the results reported by numerous studies
(107). However, we did not find differences related to gender.
According to Joshanloo and Jovanovi¢ (108), research on the
relationship between satisfaction with life and gender has
shown inconsistent results both in national studies and in
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large international studies and meta-analyses, since it can
be influenced by various moderators such as sociocultural
conditions, income, education, and marital status, among others
(109). In Colombia, some studies have found that women
have less satisfaction with life than men (110, 111) but it
has been evaluated indirectly, based on data derived from
econometric analyses. In any case, it is a topic that should
continue to be studied, considering the limitations of the
present study.

LIMITATIONS

The scope of the results of our study is limited by the
type of non-probability sampling used, as the sample was
selected because of its accessibility, which restricts generalization,
considering the cultural diversity of Colombia. In addition, the
sample differs in the proportion in which age is distributed
in the Colombian population. Considering the data from the
last National Population and Housing Census of Colombia,
our sample presents a higher proportion of young adults,
as 82% of participants were under 30 years of age, and
<1% of participants was above 65 years. However, nationally,
those over 65 represent around 9% of the population, while
young people between 18 and 30 years constitute ~16%.
Similarly, in our sample, there are more people with a higher
educational level than in the population, and it does not
include any illiterate people, even though 5.9% of Colombians
cannot read or write. Additionally, the online administration
restricted participants by allowing only people with Internet
access. In this sense, the psychometric properties of the
scale should be studied in other populations, such as the
rural population, and include representatives from the various
ethnic groups that inhabit the national territory. Likewise, for
future studies, temporal stability with a test-retest strategy
is recommended.

CONCLUSIONS

The five-choice SWLS maintains the excellent psychometric
properties of the seven-choice version, with the advantage of
being easier to answer. In addition, it presents invariance
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Finding meaning in our lives is a central tenet to the human experience and a core
contributor to mental health. Individuals tend to actively seek the sources of meaning
in their lives or consciously enact efforts to create or “craft” meaning in different
life domains. These overall “Life Crafting” behaviors refer to the conscious efforts
individuals exert to create meaning in their lives through (a) cognitively (re-)framing how
they view life, (b) seeking social support systems to manage life challenges, and (c)
actively seeking challenges to facilitate personal growth. Specifically, these behaviors
are actioned to better align life goals, personal needs, values, and capabilities. However,
no psychological assessment instrument currently exists to measure overall life crafting.
As such, the purpose of this paper was twofold: to conceptualize life crafting and to
develop, validate and evaluate a robust measure of overall life crafting. A mixed-method,
multi-study research design was employed. First, nine participants were interviewed to
determine the methods or techniques used to craft meaningful life experiences. These
methods/techniques were used as indicators to create an initial item pool which was
then reviewed by a panel of experts to ensure face validity. Second, in Study 1, the
factorial structure of the instrument was explored by gathering data from a convenience
sample (N = 331), with the results showing support for a three-factor structure of
life crafting, consisting of (a) cognitive crafting, (b) seeking social support, and (c)
seeking challenges. Finally, in Study 2 (N = 362), the aim was to confirm the factorial
structure of the Life Crafting scale and to determine its level of internal consistency,
partial measurement invariance across genders, and criterion validity [meaning in life
(B = 0.91), mental health (8 = 0.91), work engagement (3 = 0.54), and job burnout
(B = —0.42)]. The results supported a second-order factorial model of Life Crafting,
which comprised of three first-order factors (cognitive crafting, seeking social support,
and seeking challenges). Therefore, the Life Crafting Scale can be used as a valid and
reliable instrument to measure- and track the effectiveness of life crafting interventions.

Keywords: life crafting, seeking challenges, seeking resources, cognitive crafting, meaning in life, wellbeing,
scale development, meaning making
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INTRODUCTION

The COVID-19 pandemic has fundamentally changed the way
individuals view life and approach work (Frenzel et al., 2022).
In the absence of validated treatment strategies or vaccines,
governments across the globe opted to introduce a series
of non-pharmaceutical interventions (NPIs) to manage the
spread of the disease (Chowdhury et al., 2020). These NPIs
aimed to control the transmissibility of the disease through
social distancing, case-based isolation strategies, quarantine,
and community containment procedures (Frenzel et al., 2022).
These NPIs led to ever-increasing restrictions on personal
freedoms ranging from (inter) national travel bans, large-
scale business/school/university closures, limitations on daily
social engagements, and instructions to work-from-home (Van
Zyl, 2021). This, in turn, resulted in large-scale layoffs, a
major decline in the global economy, and radical changes
in individuals’ daily activity patterns (Frenzel et al, 2022).
In a relatively short period, most (if not all) individuals
experienced drastic changes in how they worked, studied,
shopped, and connected to others which significantly impacted
their mental health and wellbeing (de Jong et al, 2020;
Van Zyl, 2021). de Jong et al. (2020) argued that as
loneliness and boredom set in during the initial stages of
the pandemic, it led to an increase in depression, general
mental health issues, and irrational decision making, which
in turn increased social monitoring and eroded social bonds.
In order to cope with the adverse effects of these radical
changes, Lin (2021) argued that individuals started to alter
the meaning they attach to and derive from these life events.
Understanding the meaning or purpose of these radical changes
and how individual actions, such as wearing a face mask,
may contribute to the greater good, may help buffer against
the negative effects these NPIs have on individuals’ mental
health (Lin, 2021). Searching for or creating/crafting meaning
is, therefore, an essential personal resource that individuals
can employ to help cope with or make sense of the misery
caused during the COVID-19 pandemic (de Jong et al., 2020;
Lin, 2021).

Therefore, having a sense of purpose and meaning in
our lives is a central tenet to the human experience and a
core contributor to enhancing or maintaining mental health
or wellbeing during times of extreme uncertainty (van Zyl
et al, 2020a). Meaning, defined as “the sense that people
make of their existence and having an overarching life purpose
they pursue” (Steger et al, 2014, p. 27), has shown to be
a critical element for better functioning in almost every life
domain ranging from home to work (Steger, 2009, 2013).
When individuals are actively engaging in activities which
they deem to be meaningful, they are more likely to be
happier (Steger, 2019), and physically healthier (Czekierda
et al, 2017) as well as less likely to be depressed, stressed,
or anxious (Steger et al., 2014; van Zyl et al., 2020a). When
individuals are facilitated to discover what truly matters to
them and are provided with the flexibility to pursue these life
goals/aspirations, they show less psychopathology and show
more organizational citizenship behavior, work engagement,

job satisfaction, and even perform better at work (Maharaj
and Schlechter, 2007; Van Zyl et al, 2010; David and
Iliescu, 2020). Research has also shown that having a sense
of meaning or purpose during the COVID-19 pandemic
is associated with increased levels of life satisfaction, more
pro-social behaviors, less psychological distress, and lower
levels of negative affect over time (Lin, 2021). Further, when
controlling for the presence of meaning, individuals’ perceptions
of the outbreak and the adverse effects of self-quarantine
did not affect individuals’ wellbeing (Lin, 2021). Given its
importance, it is not surprising that practitioners, researchers,
and organizations have become interested in finding practical
ways to aid individuals to cultivate meaning in their lives
(van Zyl et al., 2020a,b).

Jacob and Steger (2021) argued that individuals could cultivate
meaning through either (a) identifying the sources of meaning
in one’s life and aiding individuals to actively pursue activities
aligned to such or (b) aiding individuals to craft meaning in
various life domains. A considerable amount of attention has
been placed on aiding individuals in identifying the sources of
meaning in their lives ranging from meaning-centered therapy
and positive psychology coaching to self-help activities such as
photo-ethnography (c.f., Steger et al., 2014; van Zyl et al., 2020a;
Richter et al., 2021). These approaches are designed to help
individuals find activities which they deem to be meaningful
and are facilitated to pursue these more actively to help buffer
against the impact radical life challenges such as the COVID-
19 pandemic has on their mental health/wellbeing (Steger et al.,
2014). In contrast, aiding individuals to craft meaning in specific
life domains (e.g., work-, home-, leisure-, or relationships)
has only recently started to gain popularity in the literature
(Tims and Bakker, 2010; Demerouti et al., 2020). From this
perspective, individuals are empowered not necessarily to pursue
new sources of meaning, but rather to take active steps to
change the characteristics of specific life domains to be better
aligned to the personal needs, values, goals, and capabilities
of the individual (Tims and Bakker, 2010; Demerouti et al.,
2020).

Although this crafting approach to meaning-making is
becoming increasingly popular within the literature, it is
stringently domain-specific and negates the dynamic interaction
between life domains (de Jong et al., 2020). For example, when
crafting behaviors are applied to the work context (i.e., Job
Crafting), the aim is to align the employee’s personal needs,
goals, and skills to the characteristics of the job (Tims and
Bakker, 2010). This individually driven work design process
provides employees with a means through which to change
the nature of the tasks they engage in, change the nature of
interactions at work, or modify perceptions one has about the
job itself (Tims and Bakker, 2010). This approach, however,
ignores the impact of other life domains such as home-life
(Petrou and Bakker, 2016). When individuals are unable to
experience meaning in one domain of their lives, they are
likely to pursue activities in other domains such as the home
environment-, leisure, or relationships to compensate (Petrou
and Bakker, 2016; Demerouti et al., 2020). As an alternative,
Demerouti et al. (2020) suggested that individuals may pursue
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“Home Crafting” to compensate for lack of meaning at work.
Still viewing crafting as primarily a work-centered activity,
Demerouti et al. (2020, p. 1013) defined home crafting as
efforts “employees make to balance their home demands and
home resources with their personal abilities and needs in order
to experience meaning and create or restore their person-
environment fit.” This (home) domain-specific approach also
assumes that “home crafting” is fundamentally different from the
behaviors associated with Job Crafting as the application domain
differs. However, Demerouti et al. (2020) argue that home
crafting shares similarities with job crafting in that individual
actively also “seek (home) resources,” “seek (home) challenges,”
and wants to “reduce (home) demands.” Therefore, it can be
seen that the overarching behavioral approaches to crafting
are similar. However, how and where they are applied differs.
Again, this approach negates another important life domain:
“Leisure.” Petrou and Bakker (2016) argued that if meaning
cannot be pursued at work, it would be pursued during leisure
time or activities. From this perspective, Leisure Crafting refers
to “the proactive pursuit of leisure activities targeted at goal
setting, human connection, learning, and personal development”
(Petrou and Bakker, 2016, p. 508) pursued during one’s off-
work or leisure time. From this definition, similar elements
or behaviors associated with Job and Home Crafting are
apparent: reshaping the task, seeking challenges, and seeking
relationships. Therefore, it is apparent that people engage in
similar behaviors to craft meaning in various domains of
their lives.

Given the overlap in these behaviors, we, therefore, argue
that crafting behaviors should be seen as a meta-level concept
that transcends the confinement to particular or specific life
domains. In other words, crafting should be regarded as a
process of conscious efforts individuals exert to create meaning
in their lives through (a) cognitively (re-) framing how they
view life, (b) seeking social support systems to manage life
challenges, and (c) actively seeking challenges to facilitate
personal growth. Specifically, these behaviors are actioned to
better align an individual’s life goals, personal needs, values,
and overall capabilities. In addition, since these behaviors are
directly located to an individual’s general needs, values and self-
development, it may benefit all social roles individual plays via
spillover or crossover effects from one domain to another. We
call this meta-approach to meaning-making: “Life Crafting.”

As such, the present study has two goals: (1) to establish
a theoretical framework for life crafting by contrasting and
comparing different domain-specific crafting approaches
apparent within the literature and (2) to develop and
validate a positive psychological assessment measure aimed
at measuring overall life crafting. Our study aims to make
several contributions. First, contributing to positive psychology
literature, we plan to explore how people create meaning in
life by establishing the construct of life crafting. Second, we
expand job crafting to the whole life domain by testing whether
crafting behaviors at work are linked to crafting behaviors in
life, contributing to proactivity/job crafting literature. Third,
we will provide empirical evidence on the relationship between
life crafting, meaning in life, and mental health. All these

contributions are possible by introducing a reliable, valid, and
flexible tool for empirical research on life crafting.

THE CONCEPTUALIZATION OF LIFE
CRAFTING

Life crafting has emerged as a relatively new concept in the
literature, with little to no theoretical grounding underpinning its
use (c.f., Schippers and Ziegler, 2019; de Jong et al., 2020; Dekker
et al., 2020). Only three academic papers explicitly refer to life
crafting as a specific strategy aimed to pursue meaning. First,
Schippers and Ziegler (2019) viewed life crafting as a process to
reflect on life and take action to increase fit among their life,
values, and wishes. Second, de Jong et al. (2020) developed a
four-stage theoretical life crafting intervention: discovering the
values and passions, reflecting on one’s ideal life, setting specific
goals and plans, and making the public commitment to the
goals set. Finally, Dekker et al. (2020) argued that life crafting
might enhance the individual’s goal pursuit, performance, and
mental health. From these approaches, the core premise of
life crafting seems to focus on proactive actions individuals
take to discover their values/passions, look for challenges, and
accumulate resources needed to further their personal growth
and development. Although these three papers showed promise,
the conceptual construction of life crafting and what it entails
is severely lacking. A clear conceptual model for life crafting
is needed, highlighting the concept’s theoretical foundation
(and measurement).

Given that no theoretical model for life crafting exists, we
turn to “crafting” in other domains (ie., job crafting, home
crafting, and leisure crafting) and use these as a reference for
constructing a conceptual definition and model for life crafting.
By reviewing job crafting (Wrzesniewski and Dutton, 2001; Tims
and Bakker, 2010), home crafting (Demerouti et al., 2020), and
leisure crafting literature (Petrou and Bakker, 2016), we attempt
to find the conceptual overlap between the different crafting
strategies employed in each, the definitions and structures of
crafting in other domains. These are briefly summarized in
Table 1. This, in turn, would act as a foundation for life crafting.

By contrasting and comparing the different approaches
toward crafting in different domains, we found that there are
clear conceptual overlap in strategies between job-, home- and
leisure crafting: (a) cognitive crafting, (b) relational crafting,
(c) resources crafting, (d) challenges crafting, and (e) demands
crafting. There are small differences in how similar crafting
behaviors manifest from these five overlapping strategies. For
example, although relational crafting was an essential component
of job crafting, the perspective that the researcher used to
explain it is slightly different. Wrzesniewski and Dutton (2001)
highlighted how people expand or restrict their social network,
whereas Tims and Bakker (2010) were curious about the
individual’s social resources-seeking behaviors. We, therefore,
proceeded to look at the overlap and differences and derived 8
possible crafting strategies from the literature.

Cognitive crafting is the effort of individuals to redefine or
reframe their life in such a manner that it provides more meaning.
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TABLE 1| Definitions and structures of crafting in other domains.

Definitions

Structure

Job crafting

The actions employees take to change their levels of job demands and job resources in
order to align them with their own abilities and preferences (Tims and Bakker, 2010;

Tims et al., 2012).

Home crafting

Leisure crafting

Job crafting is the physical and cognitive changes individuals make in the task or
relational boundaries of their work (Wrzesniewski and Dutton, 2001).

Changes that employees make to balance their home demands and home resources
with their personal abilities and needs, in order to experience meaning and create or
restore their person-environment fit (Demerouti et al., 2020)

The proactive pursuit of leisure activities is targeted at goal setting, human connection,

Cognitive crafting

Relational crafting

Task crafting

Increasing structural job resources
Increasing social job resources
Increasing challenging job demands
Decreasing hindering job demands

Seeking resources at home
Seeking challenge at home
Reducing demands at home

Single dimension: leisure crafting

learning, and personal development (Petrou and Bakker, 2016).

The perception of meaning in life is primarily influenced by
how people think about or define their life (Beck, 1995). For
example, a psychologist believing his/her work or life serves a
broader purpose through mitigating mental pain or stimulating
others’ flourishing. In this case, they may evaluate that their life
is more meaningful because their work contributes to something
conceptually larger than themselves (Wrzesniewski et al., 1997).
Bruning and Campion (2018) found that cognitive job crafting
was positively related to meaning. Berg et al. (2015) proposed
three ways to craft individuals’ cognition: expanding perceptions
(e.g., look for the holistic purpose of job), focusing perceptions
(e.g., narrow the mental scope of the purpose for dislike work),
and liking perceptions (e.g., connect specific tasks to adoring
outcomes). Wellman and Spreitzer (2011) believed that cognitive
crafting, such as thinking about best-self, could enhance scholars’
joy and meaning. Furthermore, we reviewed the items from the
job crafting scales (Slemp and Vella-Brodrick, 2013; Bindl et al,,
2019), and conclude that two overall cognitive crafting strategies
can be distilled: positive thinking (e.g., proactively looking for the
positive aspect of adverse events) and transcending personal goals
(e.g., think about how your life contributes to society).
Relational crafting refers to people seeking social support to
further pursue personal or life goals. Human beings are social
animals, and interaction with others plays a vital role in their
daily lives (Rofcanin et al., 2019). Relationship with others is one
of the most important sources of meaning (Steger, 2009; Sacco
et al., 2014). Individuals may actively choose to spend more time
with preferred people and seek assistance when encountering
difficulties (Laurence, 2010). Prior studies found that relational
crafting can increase meaningfulness, extra-role performance,
work engagement and decrease job boredom (Harju et al., 2016;
Tims et al., 2016). Berg et al. (2015) proposed three ways to craft
individuals’ cognition: building relationships (e.g., increasing the
amount of interaction), reframing relationships (e.g., thinking
about their social environment in different ways), and adapting
relationships (e.g., assisting others). Further, we reviewed the
items from job crafting (Tims et al.,, 2012; Slemp and Vella-
Brodrick, 2013; Bruning and Campion, 2018; Bindl et al., 2019),
and the literature about networking (Porter and Woo, 2015;
Wolffand Spurk, 2020). From this review we concluded that three

relational crafting strategies are relevant: crafting strategies are
relevant: creating new relationships (e.g., try to meet new people),
optimizing current relationships (e.g., improving the quality of
my interactions with people), and utilizing social resources (e.g.,
seeking support from family when feeling down).

Resources crafting aims to achieve life goals and fulfill life’s
potential by increasing or optimizing available resources. For
example, individuals could look for more autonomy and seek
more technological competence. Resources refer to the life
circumstances people value in the pursuit of meaningful goals
(Hobfoll, 1989), such as the opportunity for development and
autonomy. Demerouti et al. (2001) proposed that resources
in the work domain could facilitate the achievement of work
goals, reduce job demands and the associated physiological
and psychological costs, and stimulate personal growth and
development. It can also promote essential outcomes, such as
job performance (Demerouti et al., 2010) and wellbeing (Nielsen
et al., 2017). Moreover, previous studies found that resources are
an essential source of positive meaning (Clausen and Borg, 2011;
Sacco et al,, 2014). Thus, we argue that seeking life resources is a
valuable crafting strategy for individuals to increase meaningful
life experiences.

Challenge crafting is the proactive behavior that aims to
help individuals experience personal growth, achievement, and
accomplishment. Examples are working hard on challenging
activities and seeking a new challenge in life. Lepine et al. (2005)
claimed that not all job demands are related to adverse outcomes.
Some types of job demands may lead to positive results, such
as personal growth and positive emotions. They coined those
job demands as challenging demands. Challenging demands
can be viewed as a barrier in life that can be overcome with
effort. If people do so, they may experience a sense of personal
accomplishment. Previous studies have shown that seeking
challenges increases work engagement (Petrou et al., 2012),
academic performance (Ingusci et al., 2020), and job performance
(Petrou et al., 2015). We argue that seeking challenging life
demands will also promote a positive self-image and create
meaning in life.

Demands crafting aims to reduce hindering life demands
and avoid excessive resource loss more effectively. Examples
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are avoiding intense mental work and using one’s strengths
to achieve life goals (Richter et al., 2021). Demands typically
cost resources, but unlike the challenge demands we mentioned
above, some demands will decrease individuals’ motivation and
engagement (Lepine et al., 2005; Tims et al., 2012). Once this
type of demand exceeds one’s capability, it will deplete mental
health and wellbeing (Tims and Bakker, 2010). Although life
demands cannot be avoided, we can interpret and deal with them
positively or effectively, such as simplifying the work processes
to make them more efficient (Demerouti and Peeters, 2018).
This strategy may free people from intensive life demands and
avoid stress and burnout. Notably, in previous studies, demands
crafting sometimes had a negative or no relationship with other
dimensions (Tims et al., 2012; Lichtenthaler and Fischbach,
2019). It may be because demands crafting was driven by avoiding
motivation (Petrou et al., 2012).

Overall, the eight dimensions we included from the literature
were: positive thinking, transcending personal goals, creating
new relationships, optimizing current relationships, utilizing
social resources, resources crafting, challenges crafting, and
demands crafting.

Nomological Network of Life Crafting

Life crafting can be embedded in the broader meaning-making
literature based on several key attributes. First, life crafting is
a general type of crafting, so it should be similar to crafting in
other life domains. Second, life crafting highlights how people
self-initiate and deliberately create meaning in life, which might
overlap with proactive behaviors. Third, life crafting happens not
only after adverse life events but also throughout everyday life
when people proactively try to create meaning in life. Therefore,
to further clarify the concept of life crafting, we will compare
life crafting to job crafting, proactive personality and coping, and
meaning-making theory (i.e., Meaning Maintenance Model and
Global-situational Meaning-making Model).

Life Crafting and Job Crafting

Job crafting can be interpreted as life crafting applied to one
specific domain in life. In the literature, job crafting refers to
the actions employees proactively take to make their own job
more meaningful, engaging, and satisfying (Wrzesniewski and
Dutton, 2001; Tims and Bakker, 2010; Wrzesniewski et al,
2013). Wrzesniewski et al. (2013) proposed that job crafting is
an effective strategy that helps individuals gain positive work
meaning from specific sources, such as themself, their social
circumstance, work context, and spirituality. Tims et al. (2016)
also found that job crafting could increase meaningfulness
by promoting person-job fit. Compared to job crafting, we
argue that life crafting is a more general and holistic concept
because life meaning could be drawn from multiple sources
(Steger and Dik, 2009), instead of from a single source
(e.g., the work domain). For example, Bronfenbrenner (1992)
posited that meaning in life is constructed around various
domains (microsystem) and the interactions of these domains
(mesosystem). Thus, we conceptualized life crafting as a domain-
unspecific concept.

Life Crafting and Proactive Personality

The proactive personality is a behavioral disposition toward
taking action or changing one’s environment (Bateman and
Crant, 1993). The core premise of the proactive personality
is that people, behaviors, and environment have lastingly
influenced each other. Therefore, people can proactively change
the environment they live in Fuller and Marler (2009). Prior
studies found that people with proactive personalities were more
likely to attach great value to their job and precept high-level
work meaning (Akgunduz et al, 2018, 2020). In line with
proactive personality, life crafting emphasizes people’s initiative
to change or shape their external environment. For instance, how
people proactively change their environment to make it more
challenging and appealing. As such, we argue that life crafting
also includes a cognitive component, whereby individuals can
actively change their views about life. In addition, compared
to proactive personality, life crafting, as a behavior, is easier to
emerge, change or enhance. Therefore, individuals could always
look for the chance to craft their daily life.

Life Crafting and Proactive Coping

Proactive coping refers to individuals building up available
resources in order to achieve challenging goals and personal
growth (Schwarzer and Knoll, 2003). The basic proposition of
proactive coping is that people view demands as a challenge to
promotion instead of threatening resource loss (Hambrick and
McCord, 2010). Greenglass and Fiksenbaum (2009) found that
proactive coping could improve positive affect and psychological
functioning. Similar to life crafting, proactive coping also
stresses individuals’ initiative to control the situation and to
seek challenges. However, the ultimate purpose of proactive
coping is to handle a situation successfully or transform the
potential threatens into opportunities, whereas life crafting aims
to increase an individual’s positive meaning in life.

Life Crafting and Reactive Meaning-Making Theory
The mechanisms of meaning-making have been studied for
decades. Two prevalent theories in the field were the Meaning
Maintenance Model (Heine et al., 2006) and the Global-
situational Meaning-making Model (Park, 2010). The Meaning
Maintenance Model’s core assumption is that people tend to
reaffirm alternative frameworks while experiencing meaningless
or meaningful disruption. In comparison, the Global-situational
Meaning-making model is used to explain how individuals’
global meaning (e.g., beliefs) interact with situational meaning
(e.g., a meaningless context). They were devoted to exploring
how people respond and recover from meaningless situations
or mental trauma. Conversely, life crafting emphasizes people’s
initiative or proactive efforts to search for meaning, it assumes
that motivation for living worth will lastingly force people
to pursue a better and meaningful life, instead of just when
bad things happen. Moreover, the former two meaning-making
theories mainly underlined reflective- or cognitive exercises.
However, life crafting provided a practice-friendly framework
that values action than exposed facto reflection in traumatic
events. This distinguishes life crafting from other recover-oriental
meaning-making theories.
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Consequences of Life Crafting

We propose that life crafting leads to many positive outcomes
for individuals. Firstly, life crafting is a strategy people use to
increase meaning in life. Thus, more life crafting should be related
to more meaning in life. Secondly, life crafting may lead to higher
levels of mental health. Crafting is driven by individuals’ own
needs (De Bloom et al., 2020). Therefore, people who craft their
lives more are also more likely to experience life satisfaction
and positive affect. This reasoning is in line with Dekker et al.
(2020) view that life crafting is an essential strategy to improve
and maintain overall mental health. Thirdly, we propose that
life crafting is positively related to work-related variables (i.e.,
work engagement and job burnout). On the one hand, life
crafting has similar effects or relationships to job crafting in the
work domain. Ample studies have shown that job crafting will
enhance work engagement and reduce job burnout (Bakker and
Costa, 2014; Tims et al., 2015; Harju et al., 2016). On the other
hand, life crafting in the non-work domain may also enhance
work engagement and reduce job burnout through crossover
or compensation effects (De Bloom et al., 2020). For instance,
Abdel Hadi et al. (2021) found that leisure crafting behaviors
were negatively related to employees’ emotional exhaustion and
mitigated the undermining effect of job and home demands on
the emotional exhaustion.

THE CURRENT STUDY

Given the potential benefits of life crafting, the current study
aimed to conceptualize life crafting and to develop, validate and
evaluate a robust measure of overall life crafting.

MATERIALS AND METHODS

Research Approach
A mixed-method, multi-study design was employed to develop
and validate the Life Crafting scale. In the preliminary study, we

reviewed prior research and interviewed people to create the item
pool. In study 1, we performed a cross-sectional study to explore
the construct of life crafting and its underlying factors. In study 2,
we ran a cross-sectional study to confirm and validate the factor
structure of life crafting found in study 1.

Preliminary Study: Item Generation

The current study developed potential items through both
deductive (e.g., literature review) and inductive (e.g., interview)
techniques. Firstly, we collected insights from the literature on job
crafting, home crafting, leisure crafting, and meaning in life. After
this, we retrieved items from the Job Crafting Scale (Bindl et al.,
2019), JD-R based Job Crafting Scale (Tims et al., 2012), Role-
Resource Job Crafting Measure (Bruning and Campion, 2018),
and the Job Crafting Questionnaire (Slemp and Vella-Brodrick,
2013). To make such items fit the life domain, we also adopted
and reframed some of them. Secondly, since all of the published
theoretical work on crafting behaviors are based on Western
cultures, we interviewed nine participants from China (four men
and five women) to explore whether there were differences in
the crafting strategies these people employ. These findings were
used to supplement our initial item pool. Convenient sampling
was used to select interviewees. The interviewees included a
painter, a novelist, two college counselors, an HRM practitioner,
and four secondary school teachers. Their ages ranged from
26 to 41, and three of them were parents. We created an
interview protocol based on the literature review’s findings, and
in-depth semi-structured interviews were employed. We first
presented and explained our definition of life crafting. Following
this, we asked participants a set of open-ended questions about
their approaches to creating meaning and how they experienced
this. All interviewees were interviewed in Mandarin. The first
author translated the interview manuscripts into English and all
authors coded the materials together in English. We used content
analyses (Hsieh and Shannon, 2005) as a means to process
the data with the qualitative data analysis program Nvivoll.
See Table 2 for the interview questions, coded answers, and

TABLE 2 | Examples of life crafting techniques.

Questions Typical thoughts and behaviors Typical illustrative quotations
Can you recall specific examples of when you 1. Seek support from family; “I like to expand my social network, especially meet senior
sought meaning by reinterpreting or reflecting 2. Seek advice from others; leaders. Because if you have a good relationship with them, it
on work, family, or life events? 3. Share my life with friends or family; will be easier for you to deal with the problem at work.”

4. Expand my social network.

Can you recall specific examples of when you
sought meaning by expanding/limiting your
social network or seeking support from your
social network?

. Recognize me;

MW =

Can you recall specific examples of when you
sought meaning by challenging yourself or
fitting you and your life?

. Learn new skills;
. Take control of your life;

. Expand hobbies;
. Take extra works.

a b~ N =

. Think about the influence on others;
. Find a balance between life and dream;
. Think about the influence on others.

. Look for the chance to challenge yourself;

“I (a teacher) recognized that my actions or words might
influence others. Most of my students can solve the problems
by themself. So | begin to trust my students, give them positive
feedback, and mentor them.”

“l used to be scared of public speaking. | sometimes behaved
in such a way that | seemed to deserve less respect. However,
as a teacher, you cannot avoid public speaking. | finally find that
if am in charge of the topic, | can control my audience. So |
train myself to be more dominant in large meetings. Finally, | am
not nervous anymore when | have to speak to groups.”
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the typical illustrative quotations. Following up on a reviewer’s
suggestion, we also interviewed five European people to check if
these strategies were consistent with those that individuals from
western cultural backgrounds exhibit. The results showed that
there was considerable overlap between the original findings from
the Chinese sample interviews and those from Europe.

In step three, we created a life crafting item pool with 64
items based on our literature review (step 1) and interviews
(step 2). By speculating the content of items, the first author
independently classified these 64 items into eight theoretical
dimensions in Round 1. There are six items for creating new
relationships, seven items for optimizing current relationships,
utilizing social resources, and challenges crafting, respectively,
eight items for transcending personal goals, nine items for
positive thinking and resources crafting respectively, and 11 items
for the demands crafting. After this the other three co-authors
checked the definition and category of each dimension. In Round
3, we invited a panel of experts to review our items pool to
assess content validity. The panel consisted of 5 psychologists
who had specifically researched crafting behaviors or meaning
in life. These five experts were asked to assess the consistency
between the definitions and items on a 5-point Likert scale
from 1 (not representative of the concept definition) to 5 (very
representative of the concept definition). We first checked the
interrater reliability by calculating Cohen’s (1960) kappa values.
Cohen’s kappa values ranged from —1 to 1, and values < 0 as
indicating no agreement, 0.01-0.20 as none to slight, 0.21-0.40
as fair, 0.41-0.60 as moderate, 0.61-0.80 as substantial, and 0.81-
1.00 as almost perfect agreement (McHugh, 2012). Based on these
criteria, we removed 18 items for which Cohen’s (1960) kappa
values were < 0. We then computed the mean score of the experts’
grades on the remaining 46 items and kept 33 items who got a
three or higher mean score. Considering the experts’ comments,
we also removed four items that were regarded as redundant.
Moreover, two items received a low score on representativeness
(2.8). We, therefore, decided to rephrase these items as we did
believe the items were relevant to life crafting. Eventually, an item
pool with 31 items (eight dimensions) was established and used
in the follow-up studies.

Study 1 Exploratory Factor Analysis and
Reliability

Methods

The purpose of study 1 is to develop and examine a generic
scale that can be used to measure life crafting. An exploratory
factor analysis was conducted to screen the items and explore
the structure of life crafting. Additionally, we tested the
reliability of the life crafting scale with Cronbach’s alpha and
Composite Reliability.

Participants

A convenience sampling strategy was used to collect data for
the study. Inclusion criteria were that participants had to be 18
years or older, English-speaking, and currently employed. Three
hundred eighty-five people responded to our questionnaire, and
86% of them completed all questions. In total, 331 people
participated in Study 1. See Table 3 for the participants’ gender,
age, marital status, employment status, and whether they had

children. Almost half of the sample were women (42.9%).
The participants’ ages ranged from 18 to 71, and the average
age was 27.55 (SD = 9.85). 50.8% of participants were single,
whereas 32.6% of them were in a relationship. The majority of
the participants did not have children (81.0%). 44.4% of the
participants worked for an organization, and 9.4% were self-
employed. The most of participants were recruited from the UK
and other European countries, such as Portugal, Poland, and
the Netherlands.

Procedure

The participants were recruited through Prolific and electronic
surveys were administered through Qualtrics. The electronic
questionnaire consisted of questions relating to participants’
demographic information and the 31 life crafting items. The
Ethical Review Board at the Eindhoven University of Technology
approved this study. This study was registered under this code:
ERB2020IEISSHI20. Inclusion criteria were that participants had
to be 18 years or older, English-speaking, and employed.

Measures

Life Crafting

Participants answered each of the 31 life crafting items, stemming
from the original eight dimentions, in respect to how frequently
they engaged in each of the mentioned behaviours. Each item
was rated on a five-point Likert scale (1 = never, 2 = sometimes,
3 = regularly, 4 = often, 5 = always). Example items were ‘I
change the way I think about challenges to make myself feel
more positive about them’ (positive thinking), “I think about how
my life contributes to society” (transcending personal goals), “I
try to meet new people” (creating new relationships), “I spend
more time with people who give me energy” (optimizing current
relationships), “I use my social network to more effectively
achieve my life goals” (utilizing social resources), “I try to learn
new things” (resources crafting), “I undertake or seek extra tasks
to expand my vision” (challenges crafting), and “I structure my
tasks to achieve my goals” (demands crafting).

Statistical Analyses

To explore the factorial structure of the life crafting scale, we
performed an exploratory factor analysis (EFA) with SPSS 25.0.
First, the Kaiser-Meyer-Olkin (KMO) measure and Bartletts
sphericity test were used to determine factorability. A KMO
value larger than 0.60 and a statistically significant chi-square
value on Barlett’s test of sphericity would indicate that the
data are factorable (Dziuban and Shirkey, 1974). Thereafter,
we determined the multivariate normality of the data by
reviewing the absolute ranges for skewness and kurtosis.
According to George and Mallery (2019), a skewness/kurtosis
range between =+ 2.0 indicates that the data is relatively
normally distributed.

Second, an EFA was conducted with varimax rotation to
extract factors. Since there are eight factors in our hypotheses,
we first extracted eight factors to check the quality of the items.
We only retained factors with an eigenvalue of at least 1, and
the total combined explained variance of all the retained factors
was set to at least explain 50% of the overall variance (Carpenter,
2018; Youssef-Morgan et al., 2022). Furthermore, we removed

Frontiers in Psychology | www.frontiersin.org

March 2022 | Volume 13 | Article 795686


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Chen et al.

The Life Crafting Scale

TABLE 3 | Demographic and biographic characteristics.

Study 1 Study 2 Study1 vs. Study 2
Item Category Frequency Percentage (%) Frequency Percentage (%) p-value
Gender Male 189 571 188 51.9 0.01
Female 142 42.9 173 47.8
Other 0 0 1 0.3
Age (years) 18~30 245 74.0 166 45.9 0.01
31~45 65 19.7 46 12.7
46~ 21 6.3 150 41.4
Marital status Single 168 50.8
Married or in a relationship 157 47.4
Divorced 5 14.8
Widowed 1 0.3
Have children Yes 63 19.0
No 268 81.0
Employment status Work for an organization/company 147 44.4 317 87.6 0.01
Self-employed 31 9.4 37 10.2
Other 153 46.2 8 2.2

those items with a factor loading and commonality smaller than
0.4 or when they loaded more than 0.4 on more than one factor
(Carpenter, 2018).

Finally, Corrected item-total correlation (CITC), Cronbach’s
alpha, and Composite Reliability (CR) were used to examine
reliability. CITC is the correlation of the designated item with
the sum of other items, and the value of CITC for each item
should be above 0.3 (Field, 2013; George and Mallery, 2019).
Alpha is the lower bound, and CR is the upper bound of
the internal consistency. Their values should be all above 0.7
(Hair et al., 1998). We ran a confirmatory analysis to get the
standardized factor loading with the first sample to calculate
CR with Mplus 8.0.

Results Study 1

Exploratory Factor Analysis and Reliability

Since we theorized that life crafting is a model with eight first-
order factors, we first fixed the number of factors to eight and
then used principal factor analysis with a varimax rotation. The
eight-factor model was factorable as the KMO was 0.93, and
Barletts test indicated sphericity. The eight factors explained
49.10% of the overall variance. After that, we removed 17 items
because either their loading on one of the factors was smaller than
0.4 (11 items), their commonality was smaller than 0.4 (2 items),
or when an item had a high loading on more than one factor
(4 items). Following Carpenter’s (2018) suggestion, we deleted
the factors that included less than three items. One two-item
factor, two one-item factors, and one zero-item factor (totalling
four items) were deleted based on this, resulting in a four-factor
model with 16 items.

Consequently, we ran a principal axis factor analysis with
varimax rotation and screened the items again. The results
indicated that only three factors had an eigenvalue larger than
1. Therefore, we removed the factor that got an eigenvalue

smaller than 1 (3 items). Finally, we ended up with a three-
factor model with nine items. The three factors explained 53.87%
of the overall variance. Results showed that meaningful factors
could be extracted from the data because the KMO value was
larger than 0.60 (KMO = 0.82) and a significant chi-square
[X2(331) =1139.81, df = 36, p < 0.001] was produced. The mean,
SD, CITC, and factor loading for each item were reported in
Table 4. We reported the Cronbach’s alpha, CR, and correlations
among three factors in Table 5. We found that these three factors
were identical to the factors cognitive crafting, relational crafting,
and challenges crafting of the initial eight factors. Moreover, by
inspecting the contents of the nine remaining items, we labeled
the three factors: cognitive crafting, seeking social support, and
seeking challenges.

Study 2. Confirmatory Factor Analysis,
Validation, and Measurement Invariance
Methods

In Study 2, we investigated if the three-factor structure found
in study 1 could also be confirmed in a different sample.
To this end, we performed a second study with confirmatory
factor analysis. We compared the model fit between the three-
factor model and other alternative models: the one-factor
model, two-factor model, second-order factor model, and Bi
factor model. Second, we examined the second-order factor
model’s convergent validity and discriminant validity. There
is no other life crafting scale yet, so we tested convergent
validity and discriminant validity by comparing life crafting to
similar concepts: job crafting (Tims et al., 2012) and proactive
personality (Bateman and Crant, 1999). Furthermore, we tested
measurement invariance across gender. Finally, we examined
criteria validation by computing the standardized regression
values among life crafting, job burnout, work engagement,
meaning in life, and mental health.
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TABLE 4 | Item level descriptive statistics and factor loading.

Items Mean SD Skewness Kurtosis CITC Factor loading

CcC SSS SC
Cognitive crafting
LF 10. I think about how my life helps others 3.04 1.24 0.07 —1.09 0.63 0.61 0.34 0.19
LF 42. | think about how my actions positively impact my community 2.78 1.19 0.22 —0.96 0.71 0.79 0.18 0.27
LF 44. | think about how my life contributes to society 2.86 1.20 0.19 —1.04 0.69 0.75 0.10 0.25
Seeking social support
LF 12. | actively ask people for advice when | encounter difficulties 3.11 1.23 0.07 —1.11 0.56 0.12 0.68 0.10
LF 25. | seek support from my family when | am down 2.92 1.37 0.13 —1.27 0.55 0.20 0.61 017
LF 40. I am willing to ask others for help when things become too difficult to bear 3.09 117 0.07 —-1.12 0.63 0.11 0.78 0.10
Seeking challenges
LF 27. I try to work hard on challenging activities 3.33 1.03 —0.04 0.13 0.58 0.10 0.13 0.65
LF 41. | change my activities so that they are more challenging 2.40 1.00 0.67 0.13 0.64 0.34 0.12 0.67
LF 43. | seek out opportunities that challenge my skills and abilities 2.95 1.1 0.10 —0.08 0.69 0.34 0.17 0.76

CITC, Corrected item total correlation; \, Standardized factor loadings; CC, cognitive crafting, SSS, seeking social support; SC, seeking challenges. Bold: Significant item

loadings (p < 0.01).

TABLE 5 | Factor correlations and internal consistencies of life crafting.

No Factor CR Cronbach’s alpha 1 2

1 Cognitive crafting 0.83 0.82 —

2 seeking social support 0.76 0.75 0.25* -
3 Seeking challenges 0.79 0.79 0.27* 0.19*
0 < 0.01.

Participants approved this study, and this study was registered under this

Four hundred thirty-one employees participated in Study 2,
and 78% of participants filled all questionnaires. The final
sample consisted of 362 participants after we deleted unfinished
responses. Almost all the participants were Dutch, and their
gender, age, and employment status are summarized in Table 3.
Almost half of the participants were women (47.8%), and the
average age was 38.60 (SD = 14.14). Most of the sample was
working for an organization (87.6%). The average workload of
the participants was 35.81 h (SD = 9.13) per week. We compared
the biographic characteristics between participants of Study 1 and
Study 2 via t-test and chi-square test, (c.f. Table 3).

Procedure

For Study 2, participants were recruited by students who
participated in a Master’s course in Performance Management
at the Eindhoven University of Technology in the Netherlands.
Each student recruited approximately 5 participants from their
social network (e.g., parents and friends), and the students then
used the collected data for their assignment. Participants had
to be over the age of 18 and had to work a minimum of
3 days per week. Questionnaires were administered through
Qualtrics. Because we conducted the study in the Netherlands,
we also asked them to report their English level with a 7-
point Likert scaling ranging from 1 (Not Sufficient) to 7
(Sufficient). Eight participants who reported an English level
below three were removed from the analyses. The Ethical
Review Board at the Eindhoven University of Technology

code: ERB2020IEIS20.

Measures
The Following Scales Were Administered in Study 2:

Life crafting. The life crafting scale developed in study 1 was
used to measure life crafting. The nine-item scale was rated
on a five-point Likert-type agreement scale ranging from 1
(Never) to 5 (Always). The scale consisted of nine items and
comprised four subscales: cognitive crafting (3 items), seeking
social support, and seeking challenges (3 items). Example items
were “I think about how my life helps others” (cognitive crafting),
“I actively ask people for advice when I encounter difficulties”
(seeking social support), and “I try to work hard on challenging
activities” (seeking challenges). The Cronbachs a of the three
subscales were 0.82, 0.75, and 0.79. The final set of items is
presented in Appendix Table 1.

Job crafting. We adopted items from the daily job crafting
scale (Petrou et al, 2012) to measure job crafting. The scale
consisted of thirteen items and comprised four subscales: seeking
job resources (5 items), seeking challenges (4 items), and reducing
demands (4 items). Responses were given on a 5-point scale with
1 (Never) - 5 (Always). Example items were “I try to learn new
things at work’ (seeking job resources), “I ask for more tasks if
I finish my work” (seeking challenges), and “I try to ensure that
my work is emotionally less intense” (reducing demands), The
Cronbach’s a of the three subscales in this study were 0.85, 0.82,
and 0.76, respectively.
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Meaning in Life. The Meaning in Life Questionnaire developed
by Steger et al. (2006) was used to measure meaning in life.
The ten-item questionnaire is rated on a seven-point Likert-type
scale ranging from 1 (absolutely untrue) to 7 (absolutely true).
It measures the two components of meaning in life with five
items each. Example items are “I understand my life’s meaning”
(presence of meaning), and “I am always looking to find my
life’s purpose” (search for meaning). The Cronbach’s a of the two
subscales were both 0.93.

Proactive personality. The six-item short version of the
Proactive Personality Scale (Bateman and Crant, 1993) was used
to measure proactive personality. This 6-item short version was
validated by Claes et al. (2005). Ratings were made on a 5-point
scale that ranged from 1 (Totally disagree) to 5 (Totally agree).
Cronbach’s a in this study was 0.79. Example items were “If I
see something I don’t like, I fix it.” and “T excel at identifying
opportunities.”

Job burnout. The Oldenburg Burnout Inventory (Demerouti
et al,, 2003) was used to measure job burnout. The sixteen-
item scale was rated on a four-point Likert-type scale ranging
from 1 (Strongly disagree) to 4 (Strongly agree). The scale
consists of two components of job burnout with eight items
each. Example items were “It happens more and more often
that I talk about my work in a negative way” (disengagement)
and “There are days when I feel tired before I arrive at
work” (exhaustion). Half of the items were reversed coded. The
Cronbach’s a of the two subscales in this study were 0.73 and
0.78, respectively.

Work engagement. The 9-item version of the Utrecht Work
Engagement Scale (Schaufeli et al., 2006) was used to measure
work engagement. The nine-item scale was rated on a seven-
point Likert-type scale ranging from 0 (Never) to 6 (Always). It
measured the three components of work engagement with three
items each. Example items were “At my work, I feel bursting with
energy (vigor),” “I am enthusiastic about my job” (dedication),
and “T get carried away when I am working” (absorption). The
Cronbach’s a of the three subscales in this study were 0.82, 0.88,
and 0.67, respectively.

Mental health. The Mental Health Continuum-Short Form
validated by Lamers et al. (2011) was used to measure mental
health. The form consists of fourteen items that were derived
from Midlife Development in the United States (Keyes, 2002).
Respondents rated the frequency of every feeling in the past
month on a 6-point Likert scale from 1 (never) to 7 (every day).
It measures the three components of mental health with three
items (emotional wellbeing), five items (psychological wellbeing),
and six items (social wellbeing), respectively. Example items are
“In the past month, how often did you feel happy,” “In the past
month, how often did you feel that you liked most parts of
your personality;” and “In the past month, how often did you
feel that our society is becoming a better place for people.” The
instrument showed to be a reliable measure in other contexts
with McDonald omegas ranging from 0.76 to 0.92 on the various
subscales (Van Zyl and Ten Klooster, 2022). The Cronbach’s
a of the three subscales in this study was 0.89 for emotional
wellbeing, 0.87 for psychological wellbeing, and 0.78 for social
wellbeing.

Statistical Analyses

First, we estimated factorial validity by conducting a confirmatory
factor analysis in Mplus v 8.0 (Muthén and Muthén, 2020). The
parameters were calculated through the maximum likelihood
estimation method. Several fit indices, which we illustrated in
Table 6, were used to evaluate model fit. We also calculated
factor loadings, item-level statistics, and internal consistency to
investigate the three-factor life crafting model and higher-order
life crafting model in SPSS and Mplus.

Second, we investigated measurement invariance or factor
equivalence across gender by computing and comparing
configural- (similar factor structures), metric- (similar factor
loadings), and scalar (similar intercepts) models in Mplus.
Invariance was determined through a non-significant difference
in chi-square, CFI (A < 0.01), TLI (< 0.01), RMSEA (A < 0.015),
and SRMR (A < 0.015) (Cheung and Rensvold, 2002). If full
invariance could not be established, partial invariance would be
pursued by releasing some constraints on the various models (van
de Schoot et al., 2012; Van Zyl and Ten Klooster, 2022).

Third, to investigate convergent validity, we created
a structural equation model in which we regressed
subfactors of job crafting on life crafting and life crafting
on proactive personality. Additionally, we assessed
discriminant validity following (Ronkkoé and Cho, 2020)
approach. We calculated the confidence intervals of the
correlation between life crafting and similar concepts [i.e.,

seek resources, seek (job) challenges, reduce demands,
and proactive personality], then investigated whether
the wupper limit values of confidence intervals were

smaller than 0.90.

Finally, the same method to establish convergent validity
was applied to establish concurrent validation. Using a
structural equation model, we determined the relationship
between life crafting and related theoretical variables
(i.e., job burnout, work engagement, mental health, and
meaning in life).

Result Study 2

The confirmatory factor analyses, convergent validity,
discriminant validity, measurement invariance, and criteria
validity are reported in this section. The results are presented in
the tabulated format with brief subsequent interpretations.

Confirmatory Factor Analysis

We employed a competing measurement modeling strategy to
establish the factorial validity of the life crafting scale. The
following models were estimated:

a) Model 1: All items load on a single factor.

b) Model 2a: Items load on two factors: factor 1 (cognitive
crafting + seeking social resources) and factor 2
(seeking challenges).

¢) Model 2b: Items load on two factors: factor 1 (cognitive
crafting + seeking challenges) and factor 2 (seeking
social resources).
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TABLE 6 | Model fit indices.

Fit indices

Cut-off criterion

Absolute fit indices
Chi-Square (x2)

Approximate fit indices
Root-means-square error of approximation (RMSEA)

Standardized root mean square residual (SRMR)

Incremental fit indices
Comparative fit index (CFI)

Tucker-Lewis index (TLI)
Akaike information criterion (AIC)

Bayes information criterion (BIC)
Sample-size adjusted BIC (aBIC)

e Lowest comparative value between measurement models
Non-significant chi-square (p > 0.01)

Significant difference in chi-square between models

For model comparison: retain model with lowest chi-square

e 0.06-0.08 (marginally acceptable); 0.01-0.05 (excellent)

Not-significant (p > 0.01)

90% Confidence interval range should not include zero

For model comparison: retain model where ARMSEA < 0.015
e 0.06-0.08 (marginally acceptable); 0.01-0.05 (excellent)
For model comparison: retain model where ASRMR < 0.015

e 0.90-0.95 (marginally acceptable fit); 0.96-0.99 (excellent)
For model comparison: retain model with highest CFl value (ACFI > 0.01)
e 0.90-0.95 (marginally acceptable fit); 0.96-0.99 (excellent)
e For model comparison: retain model with highest TLI value (ATLI > 0.01)

e Lowest value in comparative measurement models
e Lowest value in comparative measurement models

e Lowest value in comparative measurement models

These indices and criteria were adapted from \Wong and \Wong (2020).

TABLE 7 | Confirmatory factor analysis.

Model x2 df X 2/df CFI TLI RMSEA SRMR AIC BIC aBIC

Model 1 300.87 27 11.14 0.70 0.59 0.17 [0.151-0.185] 0.09 8777.59 8882.67 8797.01
Model 2a 169.85 26 6.53 0.84 0.78 0.12 [0.106-0.142] 0.07 8648.57 8757.54 8668.71
Model 2b 171.05 26 6.58 0.84 0.78 0.12 [0.107-0.142] 0.07 8649.78 8758.74 8669.91
Model 2¢ 188.46 26 7.25 0.82 0.75 0.13 [0.114-0.149] 0.08 8667.18 8776.15 8687.32
Model 3 29.67 24 1.24 0.99 0.99 0.03 [0.000-0.052] 0.02 8512.40 8629.14 8533.97
Model 4 29.67 24 1.24 0.99 0.99 0.03 [0.000-0.052] 0.02 8512.40 8629.14 8533.97
Model 5 23.76 18 1.32 0.99 0.99 0.03 [0.000-0.059] 0.02 85621.90 8662.00 8547.79

x2, Chi-square; df, degrees of freedom, TLI, Tucker-Lewis Index; CFl, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation [90%Cl]; SRMR,
Standardized Root Mean Square Residual; AIC, Akaike Information Criterion; BIC, Bayes Information Criterion, aBIC, Adjusted Bayes Information Criterion.

d) Model 2c: Items load on two factors: factor 1 (seeking
social resources + seeking challenges) and factor 2
(cognitive crafting).

Model 3: Items load on three factors: cognitive crafting,
seeking social resources, and seeking challenges.

Model 4: Second-order factor model: Items load on three
factors: cognitive crafting, seeking social resources, and
seeking challenges. Moreover, these three factors load on a
second-order factor: life crafting.

Model 5: Bi factor model, items load on a general factor
life crafting and three specific factors: cognitive crafting,
seeking social resources, and seeking challenges.

e)

f)

8

Table 7 presents the model fit indices for each of the six
estimated models. The results showed that Model 3, Model
4, and Model 5 had a good fit and were significantly better
than Model 1 and Model 2a-2c. Furthermore, Model 3 and

Model 4 have identical model fits because we only have three
first-level factors (Wong and Wong, 2020), and there were no
statistically significant difference when compared to Model 5
(Ax? =591, Adf = 6, p = 0.43). In addition, we examined the
measurement quality (Table 8) of Model 3 and Model 4. Both
model 3 and 4 showed acceptable standardized factor loadings
(n > 0.40, p < 0.001), standard errors, and item uniqueness
(0.10 > 8 < 0.90, p < 0.001) (Asparouhov and Muthén, 2009).
A defect of the measurement quality is that the AVE for Seeking
social support was slightly less than 0.5. However, according to
Fornell and Larcker (1981), AVE is a more conservative measure
indicator than CR. If the CR value is adequate, the results should
be accepted. Although model 3 and Model 5 had a good model fit
and measurement quality, we argue that the second-order factor
could account for the variation among the first-order factors.
Therefore, we used model 4 (Second-order factor model) for the
subsequent tests of measurement quality (c.f. Figure 1).
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Cognitive
Crafting

Seeking Social
Support

Seeking
Challenges

FIGURE 1 | The factorial model of the Life Crafting Scale.

I think about how my life helps others

1 think about how my actions positively impact my
community

1 think about how my life contributes to society

I actively ask people for advice when I encounter
difficulties

I seek support from my family when I am down

T am willing to ask others for help when things become too
difficult to bear

1 try to work hard on challenging activities
I change my activities so that they are more challenging

I seek out opportunities that challenge my skills and
abilities

Table 12. We first conducted a structure model regressing life
crafting on mental health and meaning in life in sample 1
(n = 331). The model showed adequate fit [x2 (331) = 1090.09,
df = 484, y2/df = 2.25, CFI = 0.92, TLI = 0.91, RMSEA = 0.62
(0.057, 0.066), SRMR = 0.08, AIC = 32245.93, BIC = 32664.16].
Life crafting was directly associated with mental health (§ = 0.65,
p < 0001, R> = 0.42) and meaning in life (B = 0.91,
p < 0.001, R? = 0.83). Following this, we examined the structure
model which life crafting regressed on job burnout and work
engagement in sample 2 (n = 362). The model showed adequate fit
(x? (362) = 914.29, df = 501, x*/df = 1.82, CFI = 0.91, TLI = 0.90,
RMSEA = 0.48 (0.043, 0.053), SRMR = 0.07, AIC = 26349.81,
BIC = 26847.94]. Life crafting was directly associated with job
burnout (B = —0.42, p < 0.001, R? = 0.18) and work engagement
(B =0.54, p < 0.001, R? = 0.30).

DISCUSSION

The purpose of this paper was to conceptualize life crafting and
to develop, validate and evaluate a robust measure of overall life
crafting. The results showed that a second-order factorial model
of overall life crafting, comprised of three first-order factors
called cognitive crafting, seeking social support, and seeking
challenges, fitted the data best. Our results, therefore, support
the conceptual definition of Life Crafting as the conscious efforts
individuals exert to create meaning in their lives through (a)
cognitively (re-)framing how they view life, (b) seeking social
support systems to manage life challenges and (c) actively
seeking challenges to facilitate personal growth. The results
further support partial measurement invariance across genders.
Moreover, life crafting was substantially different but related to
job crafting and proactive personality. Furthermore, life crafting
was positively associated with meaning in life, mental health, and
work engagement and was negatively related to job burnout. Our
results therefore support the notation that life crafting could be a

valuable meaning-making strategy which people could employ to
create more meaningful life experiences.

The Life Crafting Framework

The first objective of this paper was to conceptualize and validate
a conceptual framework for Life Crafting. Our results support
the notion that “Life Crafting” refers to the conscious efforts
individuals exert to create meaning in their lives through (a)
cognitively (re-)framing how they view life, (b) by seeking
social support systems to manage life challenges, and (c) to
actively seeking challenges to facilitate personal growth. From
this definition, and supported by our empirical findings, Life
Crafting is seen to consist out of three factors that provide
individuals with the means to both search for new sources of
meaning in their lives but also affords the opportunity to (re)craft
life in such a way to allow for the self to something larger than
themselves:

1. Cognitive crafting. Our results indicate that cognitive
crafting is an essential component of one’s life crafting
strategy. Cognitive crafting is defined as the individual’s
ability to proactively reshape or cognitively re-frame the
physical, cognitive or social features of work or life in order
for it to be perceived as more meaningful.

. Seeking social support. Human beings are fundamentally
social animals with a desire to connect to others and
its therefore not surprising that seeking social support
was found to be a component of life crafting. Seeking
social support refers to the extent to which individuals
seek out social support systems and networks to achieve
personal/professional goals and aid in managing adversity.
Meaning is therefore crafted through establishing mutually
beneficial relationships with others.

. Seeking challenges. The inherent need to grow and develop
ourselves is at the core of most meaning-making strategies
(van Zyl et al,, 2020). Seeking challenges refers to the
active efforts implemented by individuals to stretch their
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A SRMR
0.012
0.001
0.004

A RMSEA
0.003
0.003
0.003

A TLI
0.002
0.003
0.006

A CFI
0.004
0.001
0.000

Ax 2
9.01
0.70
4.66
22.55%
3.04
4.29
1.92

Model
comparison
M1 vs. M2
M2 vs. M3
M3 vs. M4
M4 vs. M5
M4 vs. M6
M6 vs. M7

BI
8726.249
8699.750
8688.551
8657.679

Al
8492.916
8489.751
8486.330
8478.791

SRMR
0.040
0.052
0.053
0.057

RMSEA

0.035
0.038
0.035
0.032

TLI
0.978
0.976
0.979
0.985

CFI
0.986
0.982
0.983
0.983

df
48
54
56
62

2
58.907
67.920
68.623
73.279
95.830
76.314
80.600
82.517

TABLE 9 | Measurement invariance across genders.

M2 metric invariance: first order
M3 metric invariance: second order
M4 scalar invariance: first order

M1 configural invariance

Model

0.018

0.020

0.028

0.025
0.001

8498.865  8669.976

0.075

0.958 0.953  0.052

64

M5 scalar invariance: second order

0.002

0.002

0.005

8479.884  8654.884

0.059

0.034
0.031

0.980
0.984
0.985

63  0.982

69
71

M6 partial invariance

0.001

0.003

0.004
0.001

0.003

8471.886  8623.552

0.058

0.985

M7 strict invariance first order

0.001

0.000 0.001

M7 vs. M8

8469.788  8613.676

0.057

0.030

0.985

ma8 strict invariance Second order

¥2, Chi-square; df, degrees of freedom; TLI, Tucker-Lewis Index; CFl, Comparative Fit Index; RMSEA, Root Mean Square Error of Approximation [90%ClJ; SRMR, Standardized Root Mean Square Residual; AIC, Akaike

Information Criterion; BIC, Bayes Information Criterion; aBIC, Adjusted Bayes Information Criterion. *p < 0.05.

current capabilities and to learn new skills/abilities aimed
at facilitating personal growth and environmental mastery.

These factors conceptually overlaps with both the three factors
of Wrzesniewski and Dutton’s (2001) conceptualization of job
crafting (i.e. cognitive-, relational-, and task crafting) and two
of Tims and Bakker (2010)’s conceptualization (i.e. seeking
social resources, increasing challenges). This is probably not
a surprise as these forms of (job) crafting may lead to the
satisfaction of basic human needs, i.e., cognitive crafting (need
for positive self-image), relational crafting (need for relatedness),
and task crafting (need for competence). In addition, according
to Baumeister and Vohs (2002), the essence of the meaning is
the need to establish connections with others. When individuals
feel that their lives are connected with something larger than
themselves and that they are making a significant contribution
to society, they intend to appraise their lives as full of meaning
(Wong, 2020). When individuals actively seek challenges in
their lives, it could lead to either a physical- or perceptive
increase in their available resources. Further, we believe that when
individuals are able to cognitively craft their lives and are able
to seek out the necessary social support needed to facilitate goal
achievement, that it could close the gap between one’s current
life and desired life. As such, individuals would be able to more
actively see how current life tasks relate to their overall goals and
therefore result in life feeling more meaningful.

Psychometric Properties of the Life
Crafting Scale

The results further showed that second-order factorial model
for overall Life Crafting, comprised out of three first-order
factors (cognitive crafting, seeking social support, and seeking
challenges) fitted the data best. This was in contrast to the
initial expectation that life crafting would be a multi-dimensional
construct comprised out of eight factors. Study 1 showed
that only three factors could be meaningfully extracted from
the data, which was confirmed in Study 2. The reason for
such may be threefold. Firstly, the original eight dimensions
and their items were primarily derived from other domain-
specific studies on crafting behaviors and their associated scales.
Given the conceptual overlap between these different crafting
approaches, creating an item pool with similarly worded items
may have created factors that look rather homogenous to
participants. This was in contrast to initial expectations as
we expected different approaches to cognitive crafting, for
example, to produce different factorial structures. For example,
Bindl et al. (2019) measured cognitive crafting with items
such as “I thought about ways in which my job as a whole
contributed to society” and “I thought about how my job
contributed to the organization’s goals.” Whereas Slemp and
Vella-Brodrick (2013) measured cognitive crafting with items
such as “Think about the ways in which your work positively
impacts your life’ and “Reflect on the role your job has
for your overall wellbeing.” From these two sets of items, it
would seem as though the strategies employed to cognitively
craft work would consist of two subdimensions: transcending
personal goals and positive thinking. In a similar vein, relational
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TABLE 10 | Relationships with job crafting and proactive personality.

Regressive path Standardized Validity established
[} SE t-value P R?

Life crafting— seek job challenges 0.578 0.051 11.447 <0.01 0.334 Yes

Life crafting— reduce job demands 0.064 0.066 0.963 <0.01 0.004 No

Life crafting— seek job resources 0.686 0.051 13.505 <0.01 0.470 Yes

Proactive personality — life crafting 0.457 0.057 8.035 <0.01 0.209 Yes

TABLE 11 | Confidence intervals of the correlation among life crafting, three job crafting subfactors, and proactive personality.

Variable Seek job resources Seek job challenges Reduce job demands Proactive personality

Life Crafting [0.6100.812] [0.463 0.668] [-0.067 0.199] [0.344 0.577]

TABLE 12 | Relationships with burnout, engagement, meaning in life, and mental health.

Regressive path Standardized Validity established
B SE t-value P R?

Life crafting— job burnout —-0.42 0.06 —6.96 <0.01 0.18 Yes

Life crafting— work engagement 0.54 0.05 10.11 <0.01 0.30 Yes

Life crafting— mental health 0.65 0.05 13.90 <0.01 0.42 Yes

Life crafting —meaning in life 0.91 0.20 4.47 <0.01 0.83 Yes

crafting could also be conceptually divided into creating new
relationships, optimizing current relationships, and utilizing
social resources. However, it would seem as though participants
do not differentiate between micro-level crafting behaviors but
rather just focus on changing the way in which they view life,
seeking resources to support their meaning-making processes,
and engaging in challenges to stretch their current capabilities in
order for them to grow.

Secondly, the results of EFA showed that resources crafting
could be removed as a potential factor of life crafting. This
dimension was derived from job crafting’s dimension, increasing
structural job resources (Tims et al., 2012). Increasing structural
job resources refers to employees’ proactive behaviors initiated
in order to increase resource variety, develop new opportunities,
and enhance autonomy at work. However, in the global life
domain, there are relatively few situations where people are
required to deal with “structure;” which might be why this specific
crafting domain did not manifest as initially expected. Further,
whilst controlling for environmental factors, one would also
assume that individuals are rather autonomous in the way in
which they approach life. This is in contrast to work where the
roles, functions, processes, and procedures are usually relatively
well defined and leave little room for autonomy (Van Zyl et al.,
2010). As such, there may be no need to correct for a lack of
autonomy through “seeking structural resources” in general life.

Thirdly, demands crafting was also not found to be a
component of life crafting. We think that this is because demands
crafting is driven by different motivations in contrast to the
other factors. In previous studies, demands crafting related to
individuals’ avoiding motivation, whereas seeking resources and
seeking challenges were connected with approaching motivation

(Tims et al., 2012; Lichtenthaler and Fischbach, 2019). Therefore,
some researchers found that reduced demands always showed
insignificance results with other dimensions (Tims et al., 2012;
Lichtenthaler and Fischbach, 2019). Similar to the findings of
job crafting, reducing demands was not found to be an essential
element of life crafting as it probably does not represent a
purposeful behavior contributing to meaning but perhaps occurs
due to other reasons and needs, e.g., creating sufficient time and
energy for meaningful activities.

Finally, the results showed that the second-order life crafting
model demonstrated configural, metric, and partial scalar
invariance across gender. These findings imply that overall
life crafting, showed similar factor structures, factor loadings,
intercepts, and residual errors for both male and female samples.
However, seeking social support showed a difference when
we tested the scalar invariance. This finding showed that
women, on average, seek more social help than men. This
result is consistent with other studies showing that women are
more inclined than men to seek help when they encounter
destructive/difficult/challenging issues (Koydemir-Ozden, 2010;
Liddon et al., 2018). The potential reason for the difference is that
the female participants held more positive attitudes toward help-
seeking behaviors and more easily recognized their needs for help
than male participants (Ang et al., 2004).

The Relationship Between Life Crafting

and Individual Outcomes

As we expected, life crafting showed a positive relationship
with seeking job resources, seeking job challenges, and proactive
personality. This result indicated that life crafting might tap the

Frontiers in Psychology | www.frontiersin.org

March 2022 | Volume 13 | Article 795686


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Chen et al.

The Life Crafting Scale

same conceptual area as job crafting and proactive personality.
There was no significant relationship between life crafting and
a reduction in job demands in the current study. This result
implies that life crafting and reducing demands might be two
independent variables. One reason for this is that we did not
include any demands-based items into the final scale. Another
reason may be that reducing job demands is driven by the
motivation to avoid, whereas seeking job resources and seeking
job challenges have a focus on a more proactive motivation
(Hu et al., 2020).

Finally, the current study confirmed the criterion validity
of life crafting. We found a positive relationship between
life crafting and meaning in life, mental health, and work
engagement. These results are consistent with previous studies.
For example, Tims et al. (2016) found that crafting behaviors
in the work domain could increase meaningfulness. Slemp and
Vella-Brodrick (2014) pointed out that job crafting may improve
mental health by satisfying personal intrinsic needs. In addition,
we found a negative relationship between life crafting and job
burnout. This result is in line with Tims et al. (2013) finding that
job crafting plays a vital role in preventing job burnout. Overall,
the validity of the Life Crafting Scale is further supported by
the results and implies that life crafting could be an important
predictor for people’s mental condition or state.

Limitations and Recommendations

Despite the novelty of the current study, it is not without
its limitations. First, we only collected cross-sectional data.
Therefore, the scale’s stability over time is unknown. According
to our definition, life crafting is a self-driven strategy to create
meaning, which means life crafting might change over time while
the individuals’ motivation changes. Therefore, the longitudinal
stability or invariance of the life crafting scale should be
investigated in future studies.

Second, all of our criterion indicators relied upon self-report
measures. Self-report measures are more open to positive bias,
and research has shown that there could be a discrepancy
between what is being felt and what is being reported (Van
Zyl and Ten Klooster, 2022). This may lead to higher levels
of common method effects and positive reporting bias. Future
research should aim to validate the Life Crafting Scale against
more objective indicators of positive mental health, meaning, and
job performance.

Thirdly, the current study checked the measurement
invariance of life crafting across gender. However, life crafting
may also vary across age and occupations. Future researchers
could examine the factorial equivalence of the Life Crafting scale
across these different demographic factors. Finally, the cross-
cultural validity of the instrument should be investigated. In the
current study, the empirical validation of the instrument was
only conducted within a western, predominantly individualistic,
cultural context. Therefore, future studies should attempt
to validate the scale in other cultural contexts such as in
eastern countries in order to provide more evidence as to its
cross-cultural applicability.

Finally, our approach to life crafting is founded in the
philosophical tenents of the meaning-making theory, the

conservation of resources theory, and the extension of the Job-
Demands and Resources model. Although we believe that our
approach is holistic and encompassing, there may be other
interpretative frameworks that may also explain life crafting
behaviors (e.g., positive existential psychology or chaos theory).
For example, Gleick (1988) proposed that we are living in a
chaotic world; therefore, our plans are consistently changing
because of disruption by external, unplanned events. A typical
example is the Covid-19 crisis which hindered our life in various
ways yet made us rethink the value and purpose of suffering,
the meaning of our lives, and how these affect our mental
health or wellbeing (Wong, 2020; Wong et al., 2021). Positive
existentialism indicated that the pandemic also resulted in people
adopting new strategies to form-, search for or create meaning
through reframing the purpose and function of suffering (Wong
et al., 2021). These approaches could also be seen or interpreted
as life crafting strategies, which reframes how people view
essential life events or create meaning from suffering (Wong
et al., 2021). Therefore, we urge future researchers to expand
upon life crafting theory by approaching such from different
philosophical traditions.

CONCLUSION

In conclusion, our first attempt to conceptualize and measure
life crafting as a global meaning-making strategy has shown
promising results. Our results support the importance of life
crafting as a tool individuals can employ to enhance their mental
health. We also found that crafting behaviors transcends context
and that individuals approach meaning-making from a holistic,
integrated perspective. Life crafting could therefore be important
and alternative strategies researchers and practitioners could use
to aid their individuals to find more meaning in their lives.
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APPENDIX

Appendix 1 | The Life Crafting Scale.

Instructions For the following set of questions, think about how you approach different components of your life. Consider the strategies you

employ to create meaningful life experiences. Then rate each item as it applies to your life.

No Item Never Regularly Often Always
Cognitive crafting

1 | think about how my life helps others 1 3 4 5
2 | think about how my actions positively impact my community 1 3 4 5
3 | think about how my life contributes to society 1 3 4 5
Seeking social support

4 | actively ask people for advice when | encounter difficulties 1 3 4 5
5 | seek support from my family when | am down 1 3 4 5
6 | am willing to ask others for help when things become too difficult to bear 1 3 4 5
Seeking challenges

7 | try to work hard on challenging activities 1 3 4 5
8 | change my activities so that they are more challenging 1 3 4 5
9 | seek out opportunities that challenge my skills and abilities 1 3 4 5
Scoring: Create an average or “mean” score of the following items to create a score for each of the components of the Life Crafting Scale

1. Cognitive Crafting = (Item 1 + Item 2 + Item 3)/3
2. Seeking Social Support = (Item 4 + Iltem 5 + Item 6)/3
3. Seeking Challenges = (item 7 + Item 8 + Item 9)/3

To create an overall score of Life Crafting, create an average score of the means for each of the aforementioned components

4. Overall Life Crafting = (Cognitive Crafting + Seeking Social Support + Seeking Challenges)/3
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Geraldy Sepulveda-Paez and Rodrigo Ferrer-Urbina

Escuela de Psicologia y Filosofia, Universidad de Tarapacd, Arica, Chile

This study aimed to adapt the Flourishing Scale to a Chilean high school context and
provide evidence of its validity. Data were collected from 1,348 students (52% girls)
from three different Chilean schools. The results of confirmatory factor analysis (CFA)
supported a one—factor solution, multiple-group CFA supported gender invariance, and
structural equation model indicated that the FS is related to positive and negative
academic feelings. Overall, the evidence indicates that the Flourishing Scale adapted
to the high school context is an instrument that produces valid and reliable scores in our
high school Chilean sample.

Keywords: flourishing, psychometric analyses, high school students, Chilean students, gender invariance

INTRODUCTION

Positive education is an emerging area of study aimed at encouraging—without ignoring the
negative aspects inherent in all human activity—members of the educational community to flourish
and develop their full potential (Jacobs and Renandya, 2019). More specifically, positive education
is a discipline that emerges from positive psychology and aims to complement the traditional
emphasis on developing academic skills with initiatives to promote well-being and optimal
functioning (Seligman et al., 2009). In this line, recent research has shown that the development
of personal strengths and resources are potential variables for increasing performance and other
desirable outcomes in the high school setting (e.g., Steinmayr et al., 2018; Widlund et al., 2018;
Su et al.,, 2019). In addition, the efficacy of programs aimed at increasing levels of well-being and
reducing depressive symptomatology, which favor academic performance, has been confirmed (e.g.,
Shoshani and Steinmetz, 2013; Shoshani and Slone, 2017; Schoeps et al., 2018).

One of the concepts that has received increasing attention from educational contexts is the so—
called flourishing (e.g., De la Fuente et al., 2017; Shoshani and Slone, 2017; Datu, 2018; Garzén-
Umerenkova et al., 2018; Datu et al., 2019; Chamizo-Nieto et al., 2021; Holliman et al., 2021).
Flourishing is synonymous with a high mental well-being level and reflects positive mental health
and positive development (Huppert and So, 2013; Hone et al., 2014). More specifically, flourishing
is the combination (in a single construct) of feeling good and functioning effectively in oné’s life.
The first refers to feel interest in and a commitment to the activities of daily living, self-confidence,
and affect, while the second refers to feeling in control of the course of one’s life, having a purpose,
and establishing and maintaining positive relationships with others (Ryft and Singer, 1998; Keyes,
2002; Huppert, 2009; Huppert and So, 2013; De la Fuente et al., 2017).

Recent positive education research has shown that flourishing is positively related
to desired academic outcomes, such as performance (Datu, 2018), personal resources
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(Ouweneel et al,, 2011), engagement (Datu, 2018), achievement
goal orientation (Datu et al, 2019), adaptability and social
support (Holliman et al., 2021), positive teacher-student
relationships (Chamizo-Nieto et al., 2021), basic psychological
needs (Herrera et al., 2021), and passion for learning (Chen
et al., 2021). Conversely, it is negatively related to undesired
academic outcomes, such as depression and distress (De la Fuente
et al,, 2017), procrastination (Garzén-Umerenkova et al., 2018),
and psychotic experiences (Oh et al., 2021). Together, these
studies show that flourishing is a key construct applicable to
the high school context and to the aims of positive education.
Therefore, flourishing could help understand the processes
underlying the optimal functioning of children and adolescents
in school contexts.

One of the most widely used instruments to evaluate
flourishing is the Flourishing Scale (FS) developed by Diener
et al. (2010). This scale is a brief self-reported measurement that
assesses the key components of psychosocial well-being: meaning
and purpose in life, supportive and rewarding relationships,
engaged and interested, contribute to the well-being of others,
competency, self-acceptance, optimism, and being respected
(Diener et al., 2009). Initial validation studies support FS as a
one—factor solution with adequate psychometric properties (see
Diener et al., 2010). More recently, additional validation studies
have supported its psychometric properties (e.g., Romano et al.,
2020; Martin-Carbonell et al., 2021; Tan et al., 2021) and shown
its cross—cultural validity (e.g., Brazil—da Fonseca et al., 2015;
China—Lin, 2015; France— Villieux et al., 2016; Egypt—Salama-
Younes, 2017; India—Singh et al., 2016; New Zealand—Hone
et al., 2014; Russia—Didino et al., 2019).

Despite the contribution that the studies have made to
flourishing research, more research efforts are needed, specially,
in Spanish-speaking South American countries where minimal
research was done to assess the psychometric properties of
FS (e.g., Colombia—Martin-Carbonell et al, 2021; Peru—
Cassaretto and Martinez Uribe, 2017). The present study
attempts to fill the gap on the scarcity of flourishing measures by
adapting the FS to the Chilean high school context and examining
its psychometric properties. We hope to contribute to increasing
the scarce research on positive education in South American
countries. More specifically, we aim to adapt the FS to the usual
conditions of Chilean high school students and provide evidence
of its validity following both a within-network and between-
network construct validity. The first refers to assessing reliability,
factor structure, and gender invariance, while the second refers
to assessing the extent to which flourishing is associated with
theoretically related constructs. In this line, given that the FS
measures (only) the psychosocial components of well-being,
the Scale of Positive and Negative Experiences (SPANE) —
developed by Diener et al. (2010)— complements this indicator
by measuring a range of positive and negative emotions and
feelings in a specific time range (for example, during the past
4 weeks). Accordingly, the FS score has shown positive and
negative significant relationships with the positive and negative
feelings dimensions of the SPANE, respectively. For example, 0.69
and -0.48 (Giuntoli et al., 2017); 0.67 and -0.47 (Howell and
Buro, 2015); and 0.58 and —0.42 (Silva and Caetano, 2013).

Based on the arguments presented, we hypothesize the
following: The FS adapted to the high school context will
demonstrate adequate psychometric properties in a sample
of Chilean high school students. Also, we expect positive
and negative relationships between FS scores and study-
related positive and negative feelings (measured with the
SPANE), respectively.

METHOD

Sample

The sample comprised 1,348 (52% girls) Chilean high school
students between grades 7-12 (i.e., 13-18 years old, M = 15.04,
SD = 1.43). The students were from three different secondary
schools (each of them hosted approximately 600 students) from
two urban centers in the country’s northern regions: Arica and
Iquique. Of 1,348 students, 17% were 13 years old, 19% were
14 years old, 18% were 15 years old, 21% were 16 years old,
22% were 17 years old, and 3% were 18 years old. In addition,
13% correspond to low, 79% to medium, and 8% to high
socioeconomic levels.

Instruments

The Flourishing Scale (Diener et al., 2010) is composed of eight-
item. Each item is rated by respondents using a 7-point Likert
scale (1 = strongly disagree, 7 = strongly agree). In this study,
3 expert judges were asked to compare both the Spanish and
English language version of the FS (available on Ed Diener’s
website!) to establish whether both versions did not differ from
each other. Furthermore, they checked the instrument’s legibility.
Subsequently, the FS was adapted to the educational setting of
the students following the recommendations described in the
literature associated with the adaptation of instruments (see
Muiiz et al., 2013; Vallejo-Medina et al., 2017). More specifically,
a rewording of the items from the general context to the
school context was conducted. For example, “I am engaged and
interested in my daily activities” was changed to “I am engaged
and interested in my daily school activities.” Finally, a pilot test
was conducted with the FS adapted version (see Table 1) where
30 Chilean high school students were encouraged to answer the
scale and indicate possible comprehension issues. At this stage,
none of the participants expressed problems with understanding
the items or the answering format of the FS.

The Scale of Positive and Negative Experiences (Diener et al.,
2010) is composed of 12 items. Each item is rated by respondents
using a 5-point Likert scale (1 = never, 5 = always). The scale
is integrated by two subscales (six items each): positive (e.g.,
"I have had pleasant feelings") and negative (e.g., "I have had
unpleasant feelings") feelings. This study used an adaptation to
the Chilean high school context of the original SPANE, which
demonstrated adequate psychometric properties (see Carmona-—
Halty and Villegas-Robertson, 2018). In our sample, internal
consistency —for alpha and omega index— was 0.931 and 0.931,

'https://eddiener.com
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TABLE 1 | Descriptive and reliability statistics information of the flourishing scale.

Descriptive statistics Reliability statistics CFA factor S.E.
loadings
Mean (SD) S K w CHI o if item is dropped o if item is dropped

1. l'lead a purposeful and 5.83 (1.359) —-1.187 0977 0.811* 0.631 0.850 0.852 0.744* 0.015
meaningful school life.
2. My social relationships at 5.73 (1.409) —-1.182 1.027 0.824* 0.499 0.865 0.865 0.598* 0.020
school are supportive and
rewarding.
3.l am engaged and interested 5.88 (1.250) —1.140 0.986 0.819* 0.679 0.845 0.846 0.784* 0.014
in my daily school activities.
4. At school | actively contribute 5.81(1.237) —1.043  0.861 0.840*  0.592 0.854 0.856 0.692* 0.017
to the happiness and
well-being of others.
5. 1 am competent and capable 6.30 (0.972) —1.667  3.151 0.722*  0.607 0.853 0.854 0.748* 0.017
in school activities that are
important to me.
6. At school | am a good 6.10 (1.124) -1.512 2592 0.770* 0.663 0.847 0.848 0.769* 0.014
person and live a good life.
7.1 am optimistic about my 6.07 (1.292) —1.771  3.211 0.729*  0.665 0.846 0.847 0.771* 0.015
school future.
8. People at school respect me. 5.92 (1.238) —1.351 1.848 0.805* 0.613 0.853 0.854 0.712* 0.016
Flourishing 47.68 (7.110)  —19.04 16.47  0.901*

*p < 0.001; SD, standard deviation; S, skewness standardized; K, kurtosis standardized; W, Shapiro-Wilk test; CHI, corrected homogeneity index; CFA, confirmatory

factor analysis; and S.E., standard error.

TABLE 2 | Fit Indexes for single—group and multiple—group CFA of the flourishing scale.

x 2 df X 2/df RMSEA 90% ClI CFI TLI SRMR CMs A CFI A RMSEA
Single-group CFA
M1 One factor solution 215.24 20 107.62 0.085 [0.075, 0.096] 0.976 0.967 0.024 - - -
Multiple-group CFA
M2 Configural invariance 261.60 40 5.415 0.091 [0.080, 0.101] 0.946 0.924 0.037 - - -
M3 Metric invariance 278.20 47 5.919 0.085 [0.076, 0.095] 0.944 0.933 0.055 M2-M3 0.002 0.006
M4 Scalar invariance 313.47 54 5.805 0.084 [0.076, 0.094] 0.937 0.934 0.065 M3-M4 0.007 0.001

¥ 2, Chi-square; df, degree of freedom; RMSEA, root mean square error of approximation; Cl, 90% confidence interval;, CFl, comparative fit index; TLI, Tucker-Lewis index;
SRMR, standardized root mean square residual;, and CMs, comparisons between models.

for study-related positive feelings, and for study-related negative
feelings was 0.849 and 0.855, respectively.

Procedure

The procedure included contacting the principals of schools to
explain to them the research’s aim, scope, and needs. Once the
proposal was accepted, a written authorization was requested
from the principals, students, and parents. Data collection was
carried out in group sessions of 25 students through an electronic
procedure. For this purpose, each student had a computer at their
disposal where the questionnaires had been previously uploaded.
The students took about 10 min to answer the questionnaire and
data collection lasted approximately 3 weeks.

Analysis

Sequential analyses were conducted using Jamovi 1.2 (The Jamovi
Project, 2020) and Mplus 8.2 (Muthén and Muthén, 1998/2017).
First, mean scores, standard deviation, standardized skewness

and standardized kurtosis, gender differences, and Shapiro-
Wilk test were calculated. Second, the internal consistency was
estimated using Cronbach’s alpha (o) and McDonald’s omega
(w) coefficients, the corrected homogeneity index, and the
alpha and omega indexes if any of the items were eliminated.
Third, to determine whether the model proposed by the FS
adequately represents the data collected, a confirmatory factor
analysis (CFA) was performed using the weighted least square
with mean estimation method (WLSMV) —which is robust to
significant deviations from the normal distribution— and the
polychoric correlation matrix. The model fit was interpreted
according to the cut-off points proposed by Schreiber (2017)
(e.g., CFI > 0.95; TLI > 0.95; RMSEA < 0.06). Fourth, to explore
gender invariance, a multiple-group CFA was performed, where
three levels of equivalence (i.e., configural invariance, metric
invariance, and scalar invariance) were evaluated (Chen and
West, 2008), using changes in CFI and RMSEA (A < 0.010)
as criteria to determine whether measurement invariance
was established (Cheung and Rensvold, 2002; Chen, 2007;
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Dimitrov, 2010). Finally, to examine the criterion validity of the
FS, a structural equation model (SEM) was conducted between
the covariations of positive and negative feelings and the FS score.

RESULTS

Descriptive Analysis

Table 1 shows the descriptive statistics for the FS at item level,
including reliability and factor loading as they emerged in the
CFA analysis described below. The Shapiro-Wilk test showed
that none of the items had a normal distribution. Following
previous research (e.g., Diener et al., 2010), gender differences
were considered. However, independent sample ¢-test reveal that
there are not statistical significance differences between boys’
(M = 6.015, SD = 0.728) and girls (M = 5.929, SD = 0.988) FS
scores: t(1346) = 1.947, p > 0.05.

Within—-Network Construct Validation

The FS adapted to the Chilean high school context showed
adequate internal consistency for Cronbach’s alpha (o = 0.868)
and McDonald’s omega (w = 0.869) index. In addition, as shown
in Table 1, the results of the corrected homogeneity index
suggests that it is not necessary to delete any items. Table 2 (M1)
and Figure 1A shows the CFA results for a model assuming one
latent factor underlying all FS items. According to the standards
recommended by Schreiber (2017), this model showed adequate

fit index, reflecting a sufficient explanation for the observed
covariate matrix. Indeed, the factorial loadings show adequate
representations (A > 0.50). In addition, the multiple-group CFA
shows that the differences in the CFI and RMSEA —across the
three invariance models (i.e., configural, metric, and scalar)—
were lower than 0.010, which indicates gender invariance.

Between-Network Construct Validation

The SEM model showed satisfactory comparative and absolute
fit indexes: ¥? (167, 1,348) = 959.437, p < 0.05; CFI = 0.980;
TLI = 0.978; RMSEA = 0.059, 90% CI (0.056-0.063). As shown in
Figure 1B, there are positive (y = 0.657, p < 0.001) and negative
(y = —0.504, p < 0.001) relationships between FS scores and
positive and negative feelings, respectively.

DISCUSSION

The current study aimed to adapt the FS to the Chilean
school context and obtain evidence of its validity to address
the lack of measures and facilitate flourishing research in
educational settings.

Our results are consistent with previous research in terms
of the reliability indices and factor structure of the FS (e.g.,
Diener et al,, 2010; Silva and Caetano, 2013; Howell and Buro,
2015; Villieux et al., 2016; Giuntoli et al., 2017; Checa et al,
2018). Also, gender invariance was demonstrated, leading to
the conclusion that flourishing can be measured with the same
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precision in boys and girls, which is consistent with recent studies
(e.g., Romano et al., 2020; Martin-Carbonell et al., 2021; Tan
et al., 2021). Furthermore, students who report higher levels of
flourishing are more likely to experience study-related positive
feelings (e.g., happiness, pleasure, and satisfaction) and less
likely to experience study-related negative feelings (e.g., sadness,
displeasure, and anger).

The main strength of the present study is the large sample
used. However, there are also some limitations that highlighting
possible paths for future research. First, we use a convenience
sample, and our results should be generalized with caution.
Therefore, future research could use a representative and diverse
sample to generalize its results to the Chilean high school
population. Second, the cross—sectional nature of the design does
not allow to prove the temporal stability of the FS. Therefore,
future research may include longitudinal designs to analyze their
stability and temporal invariance. Third, the use of self-report
data may increase the probability of incurring common method
variance. Hence, it would be interesting to move toward an
external measure of flourishing.

The results suggest that the FS adapted to the Chilean high
school context can thus be considered a valid and reliable
tool for researchers and practitioners. For researchers, this
measure contains only eight items and is, therefore, a short and
practical instrument, which offers a broad view of positive and
healthy functioning that has been shown to be important for
students’ optimal functioning. For practitioners, high schools
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can take advantage of this measure by including it within
their diagnosis and monitoring activities. That is, knowing the
state of their students flourishing will allow them to design
and deploy properly grounded actions to foster their well-
being and contribute to the building of a healthy and thriving
school community.
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The Temporal Satisfaction with Life Scale measures judgements of life satisfaction
using 15 items, according to three temporal dimensions: past, present, and future.
However, only seven studies have looked at the psychometric properties of the Temporal
Satisfaction with Life Scale, and this has been individually across vastly different countries
and cultures (Canada, China, Germany, Spain, Switzerland, Turkey, and United-States),
and with different populations, such as undergraduate students, adults, and older adults.
In addition, these studies have highlighted issues regarding the replicability of the validity
of the scale structure and optimal number of items. In this study we use a large
international and multicultural sample (n = 6,912) from the International Wellbeing Study
and investigate the scale structure of the Temporal Satisfaction with Life Scale, resulting
in the recommendation that a shortened 12-item version provides a better model fit
compared to the original 15-item version. More in-depth correlates with aspects of
wellbeing and illbeing, in relation to past, present, and future life satisfaction, are also
presented than have been previously, which found positive correlations between the
temporal dimensions of the Temporal Satisfaction with Life Scale and wellbeing, as well
as negative correlations with illbeing measures.

Keywords: life satisfaction, assessment, psychometric, wellbeing, positive assessment

INTRODUCTION

Life satisfaction is amongst the most used concepts to assess subjective wellbeing (SWB). In
fact, some authors use life satisfaction and subjective wellbeing as interchangeable synonyms
(i.e., Bertoni and Corazzini, 2018). Life satisfaction can be defined as a cognitive evaluation of
one’s overall satisfaction with their current life, relative to one’s own criteria regarding what a
satisfactory life means (Diener et al., 1985). The most widely used measure of life satisfaction is the
Satisfaction with Life Scale (SWLS; Diener et al., 1985), which assesses individuals’ life satisfaction
with five items answered on 7-point Likert scales. From this unidimensional scale, Pavot et al.
(1998) developed a multidimensional measure to assess life satisfaction over time: The Temporal
Satisfaction with Life Scale (TSWLS; Pavot et al., 1998). The TSWLS measures judgements of life
satisfaction using 15 items, according to three temporal dimensions: past, present, and future. To
create this new measure, the authors kept the original five items of the SWLS to assess present life
satisfaction. Then, to create the past and future dimensions, the authors simply added words like
“in the past” or “for the future” to the original five questions. For example, the item “I am satisfied
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with my life” which is used to measure present life satisfaction
was transformed to “I am satisfied with my life in the past”
to measure past life satisfaction and to “I will be satisfied with
my life in the future” to measure future life satisfaction (Pavot
et al., 1998). Therefore, the temporal aspects of the TSWLS aims
at assessing one’s current subjective perception of their life in
the past, present, and expectations for the future. Pavot (2014)
argues that this conceptualization is important as our present
wellbeing is likely to be impacted by what we subjectively recall
from the past and expect for our future (regardless of if these
interpretations and expectations are accurate or not).

Since its creation, the TSWLS has rarely been used in research
compared to the SWLS. For example, a search in October of 2021
for the SWLS on PsycInfo yielded 10,886 results, while a search
for the TSWLS yielded only 61 results (i.e., for every one time
the TSWLS is used in research, the SWLS is used 178 times).
However, when assessing life satisfaction, researchers may benefit
from the temporal dimensions of the TSWLS as it provides
more specific information regarding individual differences in
levels and experiences of wellbeing (Pavot et al., 1998). For
example, let’s imagine two individuals who answer the SWLS,
and both get an average score of 20. During data analysis,
these two individuals would be considered to have the same
level of life satisfaction, even if one of them expects their life
satisfaction to be better in the future and the other believes their
life satisfaction to be worst in the future. Such differences in one’s
vision of future life satisfaction could have substantial impacts
on research (i.e., misinterpretation of results), especially if life
satisfaction is used as an independent variable to predict concepts
that imply a future-oriented perspective (e.g., optimism, hope;
Pavot et al., 1998). The explanation illustrated by the example
above also applies to the past dimension of the TSWLS and
concepts that imply a past-oriented perspective (i.e., depression,
rumination). Furthermore, differences in how one recalls their
past or envisions their future can have impact on motivations and
coping strategies (Pavot et al., 1998).

In addition to having been used less often than the SWLS, the
TSWLS’s psychometric properties have rarely been investigated.
Specifically, only eight studies, including the original study by
Pavot et al. (1998), have investigated the psychometric properties
of this scale, and this has been across vastly different cultures and
languages in the different countries of Turkey (Akyurek et al.,
2019), Canada (Mclntosh’s, 2001), China (Ye, 2007), Germany
(Trautwein, 2004), Spain (Tomds et al,, 2016; Carrillo et al.,
2021), Switzerland (Proyer et al, 2011), United-States (Pavot
et al,, 1998), and in different populations, such as undergraduate
students (e.g., McIntoshs, 2001), adults (e.g., Akyurek et al.,
2019), and older adults (e.g., Carrillo et al., 2021). Moreover, of
those studies, only Pavot et al. (1998) and McIntosh’s (2001) were
conducted using the original English version; all other studies
used various non-English adaptations of the scale (i.e., Chinese,
German, Spanish, Swiss, Turkish). It is not explicitly known why
there has not been more studies using or studying the TSWLS.
However, one possible reason is that the temporal aspect of
the scale often requires multiple time-points of assessment and
therefore, requires more time and resources than a single time-
point assessment done by the SWLS. Nevertheless, as depicted

by the example above, neglecting to consider the cognitive
component that underlies how individuals see their past and
future life satisfaction, even in a single time-point assessment,
could lead to wrongful conclusions if other study variables have
an implied temporal component.

In terms of the TSWLS structure, all studies (except for
Tomas et al., 2016-Spanish version) found support for a three-
factor structure; factors being past, present, and future life
satisfaction. Tomads et al. (2016) instead reported finding a
bifactor model comprising one general dimension of satisfaction
with life and three specific factors for past, present, and future life
satisfaction. A more recent study of Spanish speaking individuals
was conducted by Carrillo et al. (2021) who performed their
own translation of the original scale into Spanish. Their results
supported a three-factor structure which includes all 15 original
items. The Turkish adaptation of the scale was found to have a
better fit with the first item of each five-item subscale removed,
resulting in a 12-item measure (Akyurek et al., 2019), whereas
the Chinese adaptation was found to have a better fit with the
first and last items of each 5-item subscale removed, with then
each subscale resulting in 3-items and in a 9-item measure (Ye,
2007). Thus, it appears there are unresolved issues regarding the
replicability of the validity of the scale structure and optimal
number of items. Regarding reliability, internal consistency of
the scale has been reported as good (Trautwein, 2004) and alpha
coefficients have ranged from 0.87 to 0.93 (Pavot et al., 1998;
Tomas et al., 2016; Akyurek et al., 2019; Carrillo et al., 2021). For
the subscales, good internal consistency has also been reported
with alpha coeflicients ranging from 0.76 to 0.93 (Pavot et al,,
1998; MclIntosh’s, 2001; Proyer et al., 2011; Tomas et al., 2016;
Akyurek et al., 2019; Carrillo et al., 2021). Reports of test-retest
reliability have also been respectable (Trautwein, 2004) with
correlations between times of measurements of 0.81 (Akyurek
etal., 2019) and 0.83 (Pavot et al., 1998).

AIMS AND HYPOTHESES

The current study aims to assess the psychometric properties
of the Temporal Satisfaction with Life Scale (TSWLS; Pavot
et al,, 1998), specifically investigating the scale structure and
number of optimal items by testing for measurement invariance
between subsets of our sample. More precisely, we will test for
measurement invariance between English speakers of different
countries as well as between six different translations of the
scale. This is in relation to (a) the TSWLS’s little use since
its creation and little investigation (eight studies) confirming
its psychometric properties, (b) the issue of replicability of the
validity of the scale structure and optimal item count, and (c)
extending the current research base by reporting for the first
time on a large and diverse multicultural (rather than single
culture) sample.

Regarding the general scale structure and optimal number of
items, we are going to test which configuration (the original 15-
item three factor structure or a 12-item version) receives support
across different cultures given that the 12-item version has been
deemed more suitable in several studies. Regarding measurement
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TABLE 1 | English-speaking participants’” world region.

World region Relative frequency (%) Count
Oceania 48.4 1,928
North America 24.0 956
Europe 19.6 779
Asia 5.4 216
Africa 1.3 50
Middle East 0.8 31
Latin America 0.6 22
Total 100% 3,982

Latin America includes countries from Central and South America as well as
the Caribbeans.

invariance, we expect to find strict invariance of the English
version and at least configural invariance between the different
translations. As the TSWLS is a measure of life satisfaction, we
expect all three subscales to positively correlate with aspects of
wellbeing (strengths use and knowledge, subjective happiness,
gratitude, hope, and the presence of meaning in life) and to
negatively correlate with aspects of illbeing (search for meaning
in life, rumination, depression).

METHOD

Participants

The current study used data from the International Wellbeing
Study (IWS; www.wellbeingstudy.com). Our sample in the
current study consists of 6,912 individuals who completed the
assessment battery at the first assessment timepoint of this five
timepoint longitudinal study, with participants who did not
complete the whole battery at this timepoint excluded and further
timepoint data not included in this analysis. Individuals came
from various countries and cultures such that 3,982 were English-
speaking participants who completed the English version of the
survey, and 2,930 were non-English speaking participants who
completed translated versions of the survey in their respective
languages. English speaking participants came from 89 different
countries and were grouped by their world region for the purpose
of analyses. Most of the English-speaking participants were from
the regions of Oceania, North America, and Europe as depicted
in Table 1. The distribution and descriptive statistics of non-
English-speaking participants according to their language of
assessment is available in Table 2. Data was collected between
March 2009 and March 2013. All participants were over the age
of 16 (81.5% female: mean age 37.4 years old, SD 14.3).

Materials

The IWS survey battery consisted of 19 questionnaires (217 items
in total) and was completed in 29 min on average. The current
study uses nine of the 19 questionnaires from the IWS; each of
these nine are described below, and the other 10 we did not view
as direct illbeing or wellbeing correlates (e.g., Negative Life Event
Scale), and also perceived they were not needed. A full list of
the IWS survey battery and copy of the survey questions in each

language is available on the IWS website. Regarding translations,
the English version of the TSWLS was that provided by Pavot
et al. (1998). For the International Wellbeing Study this scale
was back-translated into 15 languages, including the six used
in this study (Chinese, Czech, Finnish, Hungarian, Slovene, and
Spanish). In each case the scale was first translated from English
into the relevant language by a native speaker of the language,
who also had psychology and scale development knowledge. The
translation was then independently translated back into English
by a second translator, and then the two translators discussed
and resolved any inconsistencies in translation. The detailed
reliability statistics are available in supplemental material for
each translation of the scale, as well as for each English-speaking
subsamples used in the current study.

The Temporal Satisfaction with Life Scale (TSWLS; Pavot
et al.,, 1998) measures past, present and future life satisfaction
according to 15 items (five per temporal dimension). Items
are answered on 7-point Likert scale ranging from 1—strongly
disagree, to 7—strongly agree. Internal consistency was deemed
as mostly good with coefficients alpha and omega ranging from
0.80 to 0.87 for past life satisfaction, 0.88 to 0.91 for present life
satisfaction, 0.72 to 0.87 for future life satisfaction and 0.87 to 0.94
for the total scale.

The Strengths Use and Current Knowledge scale (Govindji
and Linley, 2007) consists of 10 items (five per subscale)
measuring the use (e.g., “I always try to use my strengths”)
and knowledge (e.g., “I know my strengths well”) of one’s
psychological strengths. The scale can also be used to obtain a
global score of strengths use and knowledge. Items are answered
on a 7-point Likert scale ranging from 1—strongly disagree to
7—strongly agree. In the current study, internal consistency
coefficients ranged from 0.84 to 0.90 for the use subscale, 0.70-
0.85 for the knowledge subscale and 0.86-0.92 for the total scale,
showing support for acceptable to good internal consistency.

The Subjective Happiness Scale (SHS; Lyubomirsky and
Lepper, 1999) is a 4-item measure of global subjective happiness
designed to assess how happy individuals consider themselves
to be. Items are answered on a 7-point Likert scale, with scale
anchors differing across the four items. An example item is:
“Compared to most of my peers, I consider myself:” with
answers ranging from 1—less happy to 7—more happy. Internal
consistency of this scale in the present study was adequate with
coefficients alpha and omega ranging from 0.74 to 0.86, with the
exception of the Finnish translation which showed poor internal
consistency (¢ = 0.49, w = 0.66, 95% CI [0.60, 0.72], SE = 0.03).

The Happiness Measure (HM: Fordyce, 1988), also known as
the Fordyce Emotion Questionnaire, is a measure of emotional
wellbeing that provides an indication of a person’s perceived
happiness and measures the affective component of SWB. The
HM consists of two questions on happiness; the first one assessing
how happy the individual usually feels (intensity), while the
second is an estimate of the percentages of time respondents
feel happy, unhappy, and neutral (frequency). For the purpose
of the current study, only the first item was used, which asks
respondents: “In general, how happy or unhappy do you usually
feel?.” Respondents choose one of 11 descriptive answers ranging
from (0) “extremely unhappy (utterly depressed, completely
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TABLE 2 | Distribution and descriptive statistics of non-English-speaking participants according to their language of assessment.

Language Count Mean age (SD) % Females Most represented countries per language

Hungarian 1,136 31.5(11.38) 84.2 1,068 (94.01%) living in Hungary

Spanish 693 35.5(13.43) 76.8 309 (44.59%) living in Mexico; 200 (28.86%) living in Columbia
Finnish 335 20.5(14.18) 51.6 314 (93.73%) living in Finland

Slovene 288 23.3(9.76) 83.0 281 (97.57%) living in Slovenia

Czech 250 27.6 (10.97) 81.6 241 (96.4%) living in Czech Republic

Chinese 228 21.8(6.73) 58.8 205 (89.91%) living in China

n=2,930.

down),” to (5) “neutral (not particularly happy or unhappy),” to
(10) “extremely happy (feeling ecstatic, joyous, fantastic).” With
the item used in the current study, the HM measures individuals’
perceptions of their intensity of happiness in general. This is
in contrast to the SHS which measures more than intensity in
capturing a more global and cognitive aspect of happiness (e.g.,
one’s happiness compared to others).

The Gratitude Questionnaire-6 (GQ-6; McCullough et al,
2002) is a unidimensional 6-item measure of the disposition
toward gratitude. Items are answered on a Likert scale ranging
from 1—strongly disagree to 7—strongly agree. An example item
is: “I am grateful to a wide variety of people.” In the current study,
the GQ-6 had adequate internal consistency with coefficients
alpha and omega ranging between 0.71 and 0.84.

The Adult Hope Scale (AHS; Snyder et al., 1991) measures
hope according to two dimensions: agency and pathways.
The agency dimension assesses successful goal-directed
determination (e.g., “I energetically pursue my goals”), while
the pathways dimension assesses the ability to find ways of
surmounting obstacles (e.g., “There are lots of ways around any
problem”). The scale consists of 12 items: four agency items,
four pathway items, and four fillers not related to hope (e.g., “I
feel tired most of the time”). Items are answered on an 8-point
Likert scale ranging from 1—definitely false to 8—definitely
true. The AHS provides scores for both dimensions (agency and
pathways), as well as a global hope score based on the eight hope
related items. Internal consistency for the scale in the current
study was mostly acceptable with alpha and omega coefficients
ranging from 0.72 to 0.84 for the agency subscale, 0.68 to 0.83 for
the pathway subscale and 0.78 to 0.88 for the total scale.

The Meaning in Life Questionnaire (MLQ; Steger et al., 2006)
measures the presence and the search for meaning in life with
10 items (five per subscale). The presence subscale assesses
“individuals’ feelings of living a” meaningful life (e.g., “My life
has a clear sense of purpose”), whereas the search subscale
assesses ““individuals’ motivations to” find or better understand
the meaning in their lives (e.g., “I am looking for something that
makes my life feel meaningful). Items are answered on a 7-point
Likert scale ranging from 1—absolutely untrue to 7— absolutely
true. In the current study, both the presence and search subscales
had good internal consistency with alpha and omega coefficients
ranging from 0.79 to 0.93 and 0.83 to 0.91, respectively.

The Rumination Scale used in the current study was a 6-
item adaptation from the 22-item Ruminative Response Style

subscale of the Response Styles Questionnaire (Treynor et al.,
2003), specially created for the IWS by Professor Paul Jose.
The scale assesses responses to depressive symptoms focusing
on their meanings, causes and consequences (Nolen-Hoeksema,
1991). The scale consists of six items prompted with: “In the
past 3 months would you say you...”. Two items came from the
Brooding-related factor (or moody and self-critical pondering,
e.g., “thought: ‘Why can’t I handle things better?”” and four items
came from the Depression-related factor (directly tapping into
depression symptoms, e.g., “thought: ‘Why can’t I get going?”’;
Treynor et al., 2003). When put together with the prompt, an
example of an item would be: “In the past 3 months, would
you say you thought: ‘Why can’t I handle things better?.” Items
were answered on a 7-point Likert scale ranging from 1—strongly
disagree to 7—strongly agree. Internal consistency of this scale in
the current study was good with coeflicients ranging from 0.82 to
0.89 across subsamples.

The Centre for Epidemiological Studies Depression Scale
(CES-D; Radloff, 1977) was used to assess the presence of
depressive symptoms in the last week, while focusing on the
affective component. The unidimensional scale consists of 20
items (e.g., “I felt tearful”) that are answered on a 4-point scale
ranging from O—rarely or none of the time (<1 day) to 3—most
or all of the time (5-7 days). In the current study, the CES-D had
excellent internal consistency with alpha and omega coefficients
ranging from 0.90 to 0.93.

Procedure

Ethical approval was granted by the Open Polytechnic of New
Zealand Ethics Committee in 2009. Participants started the study
at different times between March 2009 and March 2012. Self-
reported questionnaires were completed at ~3-month intervals
(during an open week period) for a total of five assessments
over a year. Incentives for participation included a summary
report of their scores on the survey, the chance to win one
of 15 Amazon.com vouchers (valued at $100 NZD), and the
opportunity to take part in one of three online wellbeing classes
for free after the first three assessments.

Statistical Analyses

Analyses were conducted with Lavaan 0.6-9 package in R version
4.1.1 (R Core Team, 2022). We adopted the MLR estimator in
our analyses. Indeed, all the items in the TSWLS are statistically
non-normal in our sample (either in terms of skew, kurtosis, or
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TABLE 3 | Model fit using the Oceania sample across 4 models tested.

Model Robust X2 Df Robust CFI Robust TLI Robust RMSEA SRMR BIC AlC

Model 1 1274.363 87 0.916 0.899 0.084 0.06 94246.358 93979.274
Model 2 985.242 74 0.931 0.916 0.08 0.039 87256.214 87005.823
Model 3 672.553 51 0.942 0.925 0.08 0.035 74038.989 73821.984
Model 4 289.078 39 0.977 0.961 0.058 0.031 73600.289 73316.513

Excellent fit can be defined by Irwing and Hughes’ (2018) criteria: Root Mean Square Error of Approximation (RMSEA) < 0.06, Standardized Root Mean Square Residuals (SRMR) <
0.08, Tucker-Lewis Index (TLI) > 0.95, Comparative Fit Index (CFl) > 0.95. Abad et al. (2011) also suggest guidelines regarding acceptable fit criteria: RMSEA < 0.08, SRMR < 0.09,

TLI = 0.90, CFl = 0.90. n = 1,928.

both). This may not be cause for concern, as even small deviations
in skew and kurtosis can appear to be statistically significant
with a large sample, such as ours (Tabachnick and Fidell,
2014, p. 114). Nevertheless, adopting a robust estimator avoids
potential issues with non-normality. To take full advantage of our
international and multilingual sample, we adopted a multistep
analytic strategy. The first step was to optimize model fit in a
regional subset of our English sample. We decided to use the
English version as the baseline model as it is the original language
of the scale (Pavot et al., 1998) and the largest segment of our
sample. The second step was to cross-validate the optimized
model in the rest of the English sample (i.e., other regions) and to
establish measurement invariance within that sample. The third
step was to verify measurement invariance in the translations.
We verify Configural (factor structure held constant), Metric
(factor loadings held constant), Scalar (intercepts held constant)
and Strict (error held constant) invariance. In invariance testing,
models are nested such that the constraint of previous steps
are included in subsequent steps (i.e., Strict invariance implies
equivalent factor structure, factor loadings, intercepts, and error
for examined groups). We note that the literature on statistical
criteria to determine measurement invariance is not yet fully set
(see Putnick and Bornstein, 2016 for a review). The usual cut-
off is Cheung and Rensvold (2002) CFI criterion for assessing
measurement invariance. That is to say that so long as the CFI
for the nested model is not worse by more than 0.01, invariance
can be claimed. However, other authors have suggested that
certain parameters surrounding the tests of invariance have an
important influence on the criteria to be used. For example,
Rutkowski and Svetina (2014) argue that when multiple groups
are compared, more liberal criteria should be used. For instance,
in their analyses containing a range of 10-20 groups, they argue
that a .02 reduction for CFI and a .03 augmentation for RMSEA
would be evidence of invariance. Overall, then, contextualized
interpretations of measurement invariance statistical criteria are
preferred rather than specific cut-off points.

RESULTS

Scale Structure and Measurement

Invariance

Because we wanted to test measurement invariance, we split our
English participants by their continent of origin. We retained
regions for which at least 200 participants could be identified in
our analyses (Oceania, North America, Europe, and Asia). We

decided to test and optimize fit in the Oceania sample, the largest
group in the English sample, with the knowledge that our results
with this group would be cross-validated using the other regional
groups. Because we had strong theoretical expectations regarding
the overall shape of the model (multiple previous studies having
established a three-factor structure), we opted for a Confirmatory
Factor Analysis (CFA) framework.

The first model we tested (Model 1) was therefore a three-
factor model with all 15 items. As shown in Table 3, fit was
mediocre. An examination of the factor loadings for this model
showed that item 11 was problematic as it did not meet the 0.6
criterion for factor loadings suggested by Awang (2012), nor did
it meet the criteria of 0.4 for the R-squared values suggested
by the same author. This item was therefore removed. Model
2 results represent the same model as Model 1, minus item
11. Fit remained mediocre, but was slightly improved. At this
point, we made the substantive decision to test a model without
items 1 and 6. These items reflect the same concept as item 11,
except for the past and present timeframes, respectively. This
action was motivated by the fact that we judged it important
for the very concept of this questionnaire to have comparable
and commensurate scores of life satisfaction across timeframes.
Moreover, we determined that it would be for the best if a shorter
measure contributed to better fit, as this would favor shorter
response time for participants. Model 3 presents the results
of a three-factor model with items 11, 1, and 6 removed. Fit
was improved but did not yet meet all criteria for excellent fit.
We therefore continued to examine potential theoretically based
modifications that we could make to the model and concluded
that it would be necessary to correlate residuals between items
referring to similar concepts across timeframes. The practice
of correlating residuals is controversial, but some authors have
argued that excluding residual correlations that reflect real shared
method variance leads to biased factor estimations (e.g., Cole
etal., 2007). In the case of the TSWLS, shared method variance is
included by design, with similar items used for all three temporal
conditions. Model 4 therefore presents the results of a model
with items 11, 1, and 6 removed, and with correlated residuals
between similar items (e.g., items 2, 7, and 12; and items 3, 8,
and 13). As shown in Table 3, fit was quite good for this model.
We note that we did test a bifactor model (Model 4 with an
added general factor with loadings on all items, and orthogonality
between latent variables), but that it caused convergence issues in
invariance models (and in one of the translation subsamples). We
therefore excluded this analysis from our presentation.
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TABLE 4 | Cross-validation of the optimized model (Model 4) in the other English samples.

Model Robust X2 df Robust CFI Robust TLI Robust RMSEA SRMR BIC AlC
English sample 581.923 39 0.976 0.959 0.059 0.033 152935.782 152615.016
Oceania 289.078 39 0.977 0.961 0.058 0.031 73600.289 73316.513
North America 209.316 39 0.97 0.949 0.068 0.05 36811.396 36563.396
Europe 135.135 39 0.979 0.965 0.056 0.038 30244.005 30006.447
Asia 94.392 39 0.95 0.915 0.081 0.044 8426.337 8254.198
Configural fit 739.193 156 0.974 0.957 0.062 0.037 149418.274 148140.554
Metric fit 784.362 183 0.974 0.962 0.058 0.039 149234.872 148126.262
Scalar fit 952.825 210 0.967 0.959 0.06 0.041 149186.307 148246.808
Strict fit 996.624 246 0.967 0.965 0.056 0.042 149012.399 148298.379

We then proceeded to cross-validate the optimized model
(Model 4) in the other English samples, and to verify
measurement invariance across the respective groups. As shown
in Table 4, fit was excellent for all of the concerned groups,
thereby confirming the structure found during our optimization
procedure. We do note that while all residual correlations were
statistically significant in the Oceania sample, that is not the
case in all English samples. While this could be explained,
at least in part, by differences in sample size, this suggests
that correlating all relevant residuals might not be the most
parsimonious approach to achieving fit in all circumstances.
Nevertheless, because the inclusion of these residual correlations
is theoretically motivated, we contend that they should be
maintained. In spite of differences in statistical significance for
residual correlations, strict invariance is found across English
samples, as shown in Table 4.

Finally, we verified measurement invariance across
translations. As a preliminary step to this analysis, we tested
the measurement model for each translation. As shown in
Table 5, acceptable fit is found for all translations except for
Finnish, where the TLI is somewhat low (an examination of
modification indices for the Finnish sample suggested that
fit might benefit from loading item 12 on all three factors).
When we turned to the evaluation of measurement invariance,
we found that the reduction in CFI at the Metric invariance
step was slightly larger than Cheung and Rensvolds (2002)
suggested cut-off (the difference in CFI that we report is 0.011).
However, because our analysis did include multiple groups, a
more liberal cut-oft would be justifiable (Rutkowski and Svetina,
2014). In light of this, and of the proximity of our result to
Cheung and Rensvold’s cut-off, we judge that Metric invariance
is an acceptable conclusion. Scalar and Strict invariance are
not found across translations. The final measurement model
(Model 4), using the data of the full sample, is illustrated
in Figure 1.

After obtaining the final model and concluded metric
invariance between groups, internal consistency of the 12-item
version for the total sample (n = 6,662) is as follow: past life
satisfaction o = 0.85, w = 0.85, 95% CI [0.85, 0.86], SE = 0.00,
present life satisfaction & = 0.90, w = 0.90, 95% CI [0.89, 0.90], SE
= 0.00, future life satisfaction o« = 0.89, w = 0.89, 95% CI [0.87,
0.90], SE = 0.00.

As an additional verification in the multilingual samples,
we explored whether the 12-item model fit the data better
than a 15-item model (with the theoretically based residual
correlations permitted in both models). Model fit indices for the
15-item model are provided in the supplemental materials. As
can be gleaned from the comparison between the table in the
supplemental material and Table 4, all fit indices except for one
are better in the 12-item model than in the 15-item model (the
RMSEA for the Finnish sample is slightly better in the 15-item
model). Therefore, while it remains possible that the 12-item
model with correlated residuals may not fully optimize fit in all
samples, it does improve overall fit over a 15-item model for all
languages in the study.

Correlates With Wellbeing and lllbeing

To further explore the psychometric properties of the TSWLS’s
structural model found above, Pearson correlations between
factor scores of past, present, and future dimensions of the
12-item TSWLS were computed with aspects of wellbeing and
illbeing for the full sample. As we obtained metric invariance
between our translations, we believe it is appropriate to combine
the full sample all together as we now know that factor structure
and loadings are equivalent between versions. The following
Table 6 shows the results of this analysis.

Interpretation of the correlations is based on Cohen’s (1988)
guidelines where the strength of the correlation is considered
small between r = 0.10 and r = 0.29, medium between r = 0.30
and r = 0.49 and large when r > 0.50. All correlations between
the TSWLS and its subscales and wellbeing and illbeing measures
were found to be significant at the 0.01 level. As indicated in
Table 6, all but one of the possible 39 correlations with wellbeing
and illbeing were either small, medium or large; with four being
large. Also, the strongest correlations were with present, then
future, then past life satisfaction.

DISCUSSION

The current study aimed to assess the psychometric properties of
the Temporal Satisfaction with Life Scale (TSWLS; Pavot et al.,
1998), specifically investigating the scale structure and number
of optimal items by testing for measurement invariance between
subsets of our sample. Furthermore, we aimed to provide
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TABLE 5 | Model fit for the measurement model with each language translation.

Model Robust X2 df Robust CFI Robust TLI Robust RMSEA SRMR BIC AlC

Full sample 1090.071 39 0.974 0.956 0.059 0.037 294231.349 293877.503
English 581.923 39 0.976 0.959 0.059 0.033 152935.782 152615.016
Hungarian 314.306 39 0.958 0.929 0.079 0.051 42846.796 42589.998
Spanish 125.133 39 0.969 0.947 0.056 0.055 26484.409 26252.816
Finnish 1563.727 39 0.932 0.885 0.094 0.069 12791.896 12597.375
Slovene 132.349 39 0.945 0.907 0.091 0.087 10607.401 10420.591
Czech 66.05 39 0.980 0.967 0.053 0.031 8928.617 8749.023
Chinese 49.456 39 0.992 0.986 0.034 0.041 8778.385 8603.488
Configural fit 1414.382 273 0.97 0.949 0.065 0.043 264270.548 261828.306
Metric fit 1895.912 327 0.959 0.942 0.07 0.058 264358.569 262285.742
Scalar fit 3140.663 381 0.928 0.912 0.086 0.069 265332.95 263629.538
Strict fit 3860.815 453 0.911 0.909 0.087 0.068 265801.752 264590.892

035 ———
TSLS2 | |[TSLS3 || TSLS4 | | TSLS5 | [TSLS7 | [TSLS8 | [ TSLS9 | [TSLS10[ [TSLS12| [TSLS13| [TSLS14| [TSLS15

AN

033 == 024 == 031 =< 014 2= 017 == 020 == 023 == 015
019 == 021 == 013 —= 008 —

FIGURE 1 | Final 12-item model with full sample. Residuals were suppressed to favor ease of reading.

=

correlations between temporal dimensions of life satisfaction and
aspects of wellbeing and illbeing on a large multicultural sample.

Firstly, we expected to replicate the same three-factor, 15-item
structure as the original study by Pavot et al. (1998). This first
hypothesis was partially supported by the data as we did find a
three-factor structure, but a better fit with 12 items rather than
15. As with past studies, we found item 11 to be quite problematic
(McIntosh’s, 2001; Ye, 2007; Tomas et al., 2016; Akyurek et al.,
2019; Carrillo et al., 2021). After removing item 11, we proceeded
to remove items 1 and 6 as well, as they all derive from the same

item from the SWLS (Diener et al., 1985). Following the same
logic, we also correlated residuals of similar items. Given that
the TSWLS past, present, and future dimensions were developed
from the same questions (from the SWLS), we believe it is
theoretically acceptable and relevant to correlate residuals within
this scale.

Secondly, we expected to find strict invariance of the English
version of the TSWLS. This hypothesis was supported by the data
as factor loadings, factor structure, intercepts and measurement
errors were all held constant across participants from Oceania,

Frontiers in Psychology | www.frontiersin.org

165

April 2022 | Volume 13 | Article 795478


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles

Guitard et al.

Temporal Satisfaction With Life Scale

TABLE 6 | Correlations between factor scores of the temporal dimensions of the 12-item TSWLS, and wellbeing and illbeing indicators for the full sample.

Temporal satisfaction with life scale

Variable M SD Past Present Future
Temporal satisfaction with life scale

Past (factor scores) 0.00 1.18 1

Present (factor scores) 0.00 1.35 _ 1

Future (factor scores) 0.00 0.96 0.37 _ 1
Strengths use and current knowledge scale

Use 26.56 5.38 0.32 0.43 0.40

Knowledge 27.48 4.59 0.28 0.36 0.32

Total 54.04 9.13 0.34 0.44 0.40
Subjective happiness scale

Subjective happiness 4.84 1.27 0.44 08 0.44
Happiness measure

Emotional wellbeing (Fordyce) 7.63 2.18 0.28 0.41 0.30
Gratitude questionnaire

Gratitude 35.05 5.89 0.32 0.44 0.35
Adult hope scale

Agency 24.42 4.99 0.40 . os4 0.44

Pathway 24.60 4.61 0.23 0.35 0.38

Total 49.03 8.72 0.35 o0 0.46
Meaning in life questionnaire

Presence 25.10 6.85 0.29 0.44 0.39

Search 22.26 7.81 -0.13 —0.21 —0.03
Rumination

Rumination 25.43 9.08 -0.27 —0.33 —0.20
Center for epidemiological studies depression scale

Depression 14.69 11.12 —0.36 . —os1 —0.32
n = 6,662.

Correlations were done with the factor scores of the optimized 12-item TSWLS, all languages combined. All correlations were significant at the 0.01 level. Dark gray shade = 0.50 or

greater. Light gray shade = 0.30 or greater.

North America, Europe, and Asia. This suggests that the 12-
item English version of the TSWLS is equivalent and valid
across geographical regions of the world and can be used with
any English-speaking individuals regardless of their country
of residence.

Thirdly, data supported our expectation to find at least
configural invariance between the different translations of the
TSWLS. The Finnish translation revealed slight issues with item
12’s factor loadings which suggests this version might benefit
from more psychometric work. However, we were able to find
metric invariance between the translations, but not scalar or
strict invariance. In more concrete terms, this means that the
translations of the questionnaire function in much the same
way (similar factor structure and factor loadings), but that we
need more research to disentangle possible differential item
functioning across cultures from actual group differences in
temporal life satisfaction means (and measurement error). This
reflects that life satisfaction, and its temporal aspects might have
different base levels in different cultures, but scores between
translations and cultures are still generally comparable as they are
founded in the same structure.

Fourthly, we expected to find positive correlations between
the temporal dimensions of the TSWLS and wellbeing measures
as well as negative correlations with illbeing measures, with
the better fitting 12-item version. Our second hypothesis is
confirmed as all measures correlated in the expected way.
In addition to this fact, the correlations presented provide
further valuable information for researchers and practitioners
regarding the strengths of various correlations with various
facets of wellbeing and with different temporal perspectives of
life satisfaction. For example, the aspect of self-acceptance has
relatively strong correlations with all three temporal dimensions
of life satisfaction, whereas one may argue that the presence of
meaning aspect is important to present and future life satisfaction
and not so much the past. Additionally, some aspects, such as
autonomy, are not strongly related to any temporal dimensions
of life satisfaction, although may be more strongly associated
with other faces of wellbeing beyond life satisfaction. In Pavot
et al’s (1998) article outlining the development of the TSWLS
they explain various reasons why the measure was created and
when it is beneficial to use rather than the SWLS—for example
when taking a developmental focus. Again, these correlations
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with wellbeing and illbeing indicators in relation to different
temporal perspectives of life satisfaction can aid such work.

As with all research, the present study was subjected to
certain limitations. First the sample was mostly female (81.5%
female). Second, within the English-speaking participants, the
world regions that had enough participants to perform invariance
analyses were not so different culturally. More specifically,
participants from Oceania, North America and Europe all share
a mostly western culture. Invariance of the English version
might benefit from invariance analyses between cultures that
are more different from one another (i.e., Middle East and
North America). Third, from the 15 different TSWLS translations
available through the IWS database, only five had enough
participants to perform analyses upon. Therefore, the metric
invariance found in the current study can only be extended to
the Chinese, Finnish, Hungarian, Slovene, and Spanish versions.

Following the results of this study, we suggest future research
use a shortened 12-item version of the TSWLS with items 1, 6,
and 11 removed. Insofar as language is associated with culture
and that cultural differences might explain group differences on
temporal life satisfaction, we find that the use of a 12-item, three-
factor structure with correlated residuals between related items is
a generally appropriate measurement model for the TSWLS.
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The dimensionality of the Questionnaire for Eudaimonic Well-Being (QEWB) has been a
topic of debate and divergent findings in the literature up to date. This study investigated
the factor structure and measurement invariance of the QEWB in four culturally
diverse South African samples using confirmatory factor analysis (CFA), bifactor CFA,
exploratory structural equation modelling (ESEM), and bifactor ESEM. Three student
samples completed the English (n = 326), Afrikaans (n = 478), or Setswana (n = 260)
version of the QEWB. An adult sample (n = 262) completed the English version. The
one-factor structure revealed poor fit for the student samples. Although the four-factor
models generally showed slightly better fit than the three-factor models, the latter was
preferred for parsimony. The bifactor ESEM model displayed good fit for the student
samples, with the general factor and some specific factors attaining sufficient reliability
scores, pointing to the potential use of the scale in these samples. Configural invariance
between the student samples was supported, but not metric nor scalar invariance. For
the adult sample, none of the models displayed good fit and the use of the QEWB in
this sample is not recommended. The results point towards the existence of a global
eudaimonic well-being factor and, at the same time, the interrelatedness of facets of
eudaimonic well-being. It suggests that eudaimonic well-being may be represented by
the same items across the three student groups. The influence of developmental phase
on the manifestation and measurement of eudaimonic well-being should be explored
in future.

Keywords: eudaimonic well-being, factorial validity, reliability, dimensionality, measurement invariance, bifactor
ESEM

INTRODUCTION

Eudaimonic well-being (EWB), together with hedonic well-being (HWB), are the main perspectives
on well-being (Huta and Waterman, 2014) in the literature on psychosocial well-being, which is
core in counselling theory and practice. Whereas HWB is mainly characterised by experiencing
increased levels of positive emotions, reduced levels of negative emotions, and increased levels
of life satisfaction (Diener, 1984; Waterman, 1993; Diener et al., 2017), EWB is conceptualised
differently by different authors and generally includes reference to living or functioning well
(see Martela and Sheldon, 2019). For example, Ryff (1989) discerned self-acceptance, personal
growth, autonomy, positive relationships, environmental mastery, and purpose in life as elements
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of psychological well-being. The mental health continuum model
(Keyes, 2002) specifies that the eudaimonic facet of positive
mental health includes psychological well-being (as defined
by Ryfl, 1989) together with social well-being (comprising
social coherence, social actualisation, social integration, social
acceptance, and social contribution; Keyes, 1998). Martela and
Sheldon (2019) indicated that at least 63 elements of EWB
are used in about 45 operationalisations thereof. These include
elements such as authenticity, emotional stability, mindfulness,
optimism, resilience, and self-actualisation. All of these facets
may be relevant in the enhancement of mental health, and the
availability of valid and reliable measures based on sound theory
is necessary to evaluate the outcomes of counselling interventions
and growth. The conceptualisation and operationalisation of
EWB by Waterman et al. (2010), which is described in the next
paragraph, is relevant to this study.

Conceptualisation of Eudaimonic
Well-Being Informing the Questionnaire

for Eudaimonic Well-Being

Waterman et al. (2010) postulated that EWB should be
conceptualised based on the (then) current philosophical
understandings of eudaimonic functioning, and discerned six
interlinked categories which have strong associations with
philosophy and psychology. The categories are: self-discovery,
which is important for progression towards self-actualisation
(and thus for experiencing EWB) and involves identifying who
one is; perceived development of one’s best potential, which
involves identifying and actively developing the unique potential
that is representative of the best that one can become; a sense
of purpose and meaning in life, which involves deciding towards
which personally meaningful objectives one’s talents and skills
will be directed; investment of significant effort in pursuit of
excellence, which refers to individuals’ tendency to invest more
effort in activities that they find personally meaningful than in
other activities; intense involvement in activities, which refers
to the intensity of the level of involvement in activities that
individuals deem personally meaningful compared to their level
of involvement in other activities; and enjoyment of activities as
personally expressive, which refers to individuals’ involvement in
activities that are expressive of who they are.

This conceptualisation of EWB includes both the objective
and subjective elements of EWB (Waterman et al, 2010).
The objective elements refer to the behaviours that are
related to the pursuit of eudaimonic goals. The subjective
elements refer to the experiences of individuals when they
are committed to excellence in the actualisation of their
personal potential. These subjective experiences of eudaimonia
are called “feelings of personal expressiveness” and are typically
associated with the pursuit of one’s life purpose and the
development of one’s potential (Waterman et al., 2010, p. 42).
Subjective feelings of personal expressiveness are different
from subjective well-being (hedonia) in that the latter is a
desired outcome in itself, while the former flows from the
pursuit of life purpose and the development of potential
(Waterman et al., 2010).

In order to test theoretical conceptualisations of EWB, to
measure facets and levels of EWB, and to evaluate interventions
aimed at enhancing EWB, it is important that psychometrically
sound measures are used for this purpose. The Questionnaire for
Eudaimonic Well-Being (QEWB; Waterman et al., 2010) is one
measure of EWB and has been applied in several recent studies
(e.g., Kara$ and Chieciuch, 2018; Kimiecik et al., 2019; Sotgiu,
2019).

The Questionnaire for Eudaimonic
Well-Being

The Questionnaire for Eudaimonic Well-being (Waterman et al.,
2010) measures EWB in terms of the conceptualisation of
EWB by Waterman et al. (2010). Although six interlinked
categories are discerned in this conceptualisation (Waterman
et al, 2010), scale items were not assigned to the specific
categories when the scale was constructed (Schutte et al,
2013; Klym-Guba and Karas, 2018). For the purpose of scale
construction, EWB was considered to be a unidimensional
construct, where the six categories represent aspects of EWB
(Klym-Guba and Karas, 2018). Waterman et al. (2010) used
parcelling and found support for a unifactorial structure in two
ethnically diverse American student samples with Cronbach’s
alpha values of 0.86 and 0.85, respectively. They also found
support for convergent, discriminant, construct, and incremental
validity. However, Schutte et al. (2013) questioned the use of
parcelling and contended that the unidimensionality assumption
within parcels was not tested and was likely not to have held.
Applying confirmatory factor analysis (CFA) and exploratory
factor analysis (EFA) to data from a multicultural South African
student group, they found support for a three-factor structure
[Sense of Purpose (Cronbach’s o = 0.77), Purposeful Personal
Expressiveness (Cronbach’s o = 0.73), Effortful Engagement
(Cronbach’s a = 0.61)] and a four-factor structure [Sense of
Purpose (Cronbach’s a = 0.77), Engagement in Rewarding
Activities (Cronbach’s a = 0.51), Living from Beliefs (Cronbach’s
a = 0.71), Effortful Engagement (Cronbach’s o = 0.61)], thereby
pointing towards the multidimensionality of the QEWB. Support
was found for convergent and discriminant validity. Schutte
et al. (2013) suggested that, although the four-factor solution
explained slightly more variance than the three-factor solution,
the three-factor solution was preferable in their sample for the
sake of parsimony.

Subsequently, both the unidimensionality and the
multidimensionality of the QEWB have been supported in
recent studies. Applying CFA, Areepattamannil and Hashim
(2017) found support for the unidimensionality of the QEWB
in an Indian adolescent sample, reporting a Cronbach’s alpha
value of 0.87. Sotgiu et al. (2019) applied Rasch-analysis to the
Italian version of the QEWB in an Italian adult sample and also
found support for a unidimensional structure. They reported a
separation reliability R of 0.78 and a Cronbach’s alpha value of
0.81. Fadda et al. (2017) indicated that a unidimensional structure
did not fit the data of the Italian version of the QEWB in Italian
student samples. Applying bifactor ESEM to the three- and four-
factor solutions found by Schutte et al. (2013), Fadda et al. (2017)
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found that the three-factor solution with one general EWB
factor revealed superior fit. They reported model-based omega
coefficients of composite reliability, namely general EWB factor
(o = 0.90), Sense of Purpose (w = 0.97), Purposeful Personal
Expressiveness (w = 0.12), and Effortful Engagement (w = 0.73),
with scores on the general EWB factor correlating as expected
with scores on measures of life satisfaction and self-esteem. In a
subsequent study, Fadda et al. (2020) applied ESEM and bifactor
ESEM to the Spanish version of the QEWB in a Spanish student
sample, and found that the three-factor bifactor ESEM model
outperformed the three-factor ESEM model. They reported
sufficient levels of composite reliability with omega values of
0.97 for the general EWB factor, 0.84 for Sense of Purpose, 0.94
for Purposeful Personal Expressiveness, and 0.93 for Effortful
Engagement. The general EWB factor correlated positively with
a measure of self-esteem, while the specific factors showed no
correlation with self-esteem. Applying CFA, EFA, and ESEM
to the Polish translation of the QEWB, Klym-Guba and Karas
(2018) found that the three-factor ESEM model, with the three
factors as distinguished by Schutte et al. (2013), adequately fitted
the data. They reported Cronbach’s alpha values for the general
EWB factor (o = 0.71 to 0.86), Sense of Purpose (o = 0.79 to
0.87), Purposeful Personal Expressiveness (o = 0.80 to 0.82),
and Effortful Engagement (a = 0.63 to 0.71). Ishii et al. (2022)
applied ESEM and bifactor ESEM to the Japanese translation of
the QEWB in Japanese samples in different age groups (18-29;
30-49; and 50-69) and found that a four-factor ESEM model
was most interpretable for the 18- to 29-year group, while a
three-factor ESEM model was most interpretable for the 30-
to 49-year group and the 50- to 69-year groups. For all groups
the models included the Sense of Purpose, Purposeful Personal
Expressiveness, and Effortful Engagement factors. Additionally,
a “Deep and Meaningful Engagement” factor was discerned for
the 18- to 29-age group.

Note that previous validation studies mostly used student
samples (Waterman et al., 2010; Schutte et al., 2013; Fadda et al,,
2017, 2020), except Areepattamannil and Hashim (2017) who
used an adolescent sample and Ishii et al. (2022) who used
Japanese adults in various age groups. Although Klym-Guba and
Karas (2018) and Sotgiu et al. (2019) described their samples
as adult samples, the mean age of the adult samples used by
Klym-Guba and Kara$ (2018) was between 20 and 24 years of
age across four samples, which is close to the mean age of the
student groups used by Fadda et al. (2017, mean age 20 years),
Fadda et al. (2020, mean age 20 years), and Schutte et al. (2013,
mean age 21 years); and half of the adult sample used by Sotgiu
et al. (2019) with a mean age of 28 years, consisted of students.
Effectively, the study by Ishii et al. (2022) is the only study,
as far as we could establish, that used mature adult samples to
investigate the factor structure of the QEWB. The observation
that studies exploring the psychometric properties of the QEWB
among adults are limited is particularly important since EWB
may be experienced differently across developmental phases. For
example, Ryff and Keyes (1995) found in an adult sample, divided
into young adults (25-29 years), midlife adults (30-64 years),
and older adults (65 years and older), that there were differences
among the age groups with regard to purpose in life, personal

growth, environmental mastery, autonomy, self-acceptance, and
personal relationships. Clarke et al. (2000) found that Canadian
older adults (65 years or older) were likely to report a decline in
their sense of environmental mastery, personal growth, purpose
in life, and positive relationships with others with increasing age.

The measurement invariance of the QEWB has been explored
in a few earlier studies. Areepattamannil and Hashim (2017)
found support for gender invariance of the QEWB for an Indian
adolescent sample. Fadda et al. (2020) also found that the
Spanish version of the QEWB was gender invariant in a Spanish
student sample. Sotgiu et al. (2019) found that the item measures
obtained through Rasch analysis were gender invariant, but not
age invariant, for the Italian version of the QEWB in an Italian
adult sample. Klym-Guba and Kara$ (2018) found support for
the invariance of the Polish version of the QEWB across four
young adult samples. As far as we could establish, no invariance
studies investigated cross-cultural invariance of the scale. This
is significant, since culture is fundamental to human behaviour,
and should be key to theoretical and empirical investigations of
psychological constructs (Matsumoto and Yoo, 2006), including
eudaimonic well-being.

Besides the possibility that EWB may manifest differently from
culture to culture or across sociodemographic different groups,
which may influence the psychometric properties of measures
of EWB, the statistical analytical procedures used to explore the
dimensionality of a scale can also potentially influence the results.
This aspect is addressed in the next paragraph.

Measuring Multidimensional Constructs:
Application of Exploratory Structural
Equation Modelling and Bifactor
Modelling

If statistical analyses that do not account for sources of
multidimensionality are applied to model multidimensional
constructs, it may result in biased parameter estimates (e.g.,
Morin et al.,, 2016a; Howard et al., 2018). For example, CFA
is based on the independent cluster model (ICM) that assumes
that the cross-loadings of items on non-target factors are exactly
zero. However, when cross-loadings are constrained to zero, two
sources of construct-relevant multidimensionality may not be
accounted for, which may lead to biased parameter estimates
(Morin et al., 2016b).

Firstly, scale items are rarely related to a single construct (the
target factor) when a scale measures conceptually related
constructs and will mostly also have construct-relevant
associations with the non-target factors (Howard et al,
2018). When these cross-loadings are disregarded it may
impact negatively on goodness-of-fit indices since sources of
misspecification may be concealed. The discriminant validity
of the factors may also be compromised when artificial
multicollinearity is created by biased parameter estimates, and
the factors are used in prediction (Howard et al.,, 2018). In
order to account for these cross-loadings, exploratory structural
equation modelling (ESEM, Asparouhov and Muthén, 2009) can
be applied. With ESEM, EFA is incorporated into the structural
equation modelling framework, which allows for models to be
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specified according to CFA specifications (thus accounting for
target factor loadings), while also accounting for cross-loadings
(Morin et al., 2016a; Howard et al., 2018).

Secondly, the scale items used to assess multiple dimensions
in a psychometric measure could possibly reflect their specific
subscales and more global constructs (Morin et al., 2016a). In
such instances, hierarchical (or higher-order) CFA is typically
applied (Morin et al., 2016a). Higher-order models hypothesise
that multiple factors can combine into one or more higher-order
factors. The model is specified by allowing each item to load on
its specific subscale (i.e., first-order factor) and each first-order
factor to load on a higher-order factor (Morin et al., 2016a). The
first-order factor fully mediates the associations between the scale
items and the higher-order factor (Morin et al., 2016b; Howard
et al., 2018). The first-order factor therefore reflects the variance
explained by each first-order factor and the variance explained by
the higher-order factor (Morin et al., 2016b). In contrast, bifactor
models hypothesise that a unitary global factor, that coexists with
some specific factors, directly influences the scale items. The
variance that is shared by all the scale items is represented by
the global factor and the variance that is shared by a specific
subset of scale items is represented by the specific factors (Morin
etal., 2016b; Howard et al., 2018). The variance that is attributable
to the global and specific factors, respectively, can therefore be
separated, while simultaneously estimating the direct relations
between scale items and the global and specific factors (Morin
et al., 2016b; Howard et al., 2018).

Models that allow for the incorporation of cross-loadings
and/or a general factor may display superior fit when constructs
are conceptually related and/or hierarchically ordered. This is
because the estimates of the global factor may be inflated when
cross-loadings are not modelled in bifactor CFA models, and
estimates of the cross-loadings may be inflated when the global
factor is not modelled in EFA models (Morin et al., 2016a;
Howard et al., 2018). Therefore, models like ESEM, bifactor CFA,
and bifactor ESEM (Jennrich and Bentler, 2011) can be used.

As explicated in the previous section, the dimensionality of
the QEWB has been a contentious issue in the literature up to
date, with diverse findings being presented in different studies.
In attempts to gain more insight into the dimensionality of the
scale, ESEM has been applied to Polish (Klym-Guba and Karas,
2018) and ESEM and bifactor ESEM to Italian (Fadda et al., 2017)
and Spanish (Fadda et al., 2020) samples. All of these samples
were European and consisted of students or young adults. More
recently, ESEM and bifactor ESEM have also been applied to
Japanese (Eastern) adult samples (Ishii et al., 2022). Extending
the investigations to other cultural and age groups will provide
insight into the dimensionality and manifestations of EWB.

The Present Study

Newer analytical approaches, such as ESEM and bifactor ESEM,
can provide insight into the dimensionality of a scale — a matter of
particular importance for the QEWB for which divergent findings
regarding its dimensionality have been presented in the literature.
These methods have been applied to data from European (Polish,
Italian, and Spanish) student or young adult samples (Fadda
et al,, 2017, 2020; Klym-Guba and Karas, 2018), as well as to
Eastern (Japanese) adult samples (Ishii et al., 2022). Since culture

may largely influence the way in which psychological constructs
such as eudaimonic well-being operate and manifest, it would
be important to extend explorations to other, particularly non-
Western, contexts. Notably, as far as we could establish no studies
have investigated the cross-cultural measurement invariance of
the scale. In addition, while age and developmental phase may
impact how eudaimonic well-being is experienced and expressed,
investigations on the psychometric properties of the QEWB
have been done mostly on student or young adult samples.
In view of these gaps, the aim of the present study was to
provide a substantive illustration of various analytical models,
namely CFA, bifactor CFA, ESEM, and bifactor ESEM models,
to investigate the dimensionality of the QEWB in four culturally
diverse South African samples (three student samples, one adult
sample) who completed different language versions of the scale
and to investigate measurement invariance across samples with
adequate baseline fit.

MATERIALS AND METHODS

Research Design and Participants

A quantitative, cross-sectional survey design was used. Three
non-probability student samples (N = 1064) from the various
campuses of a South African university completed the research
battery in English (Sample 1, n = 326), Afrikaans (Sample
2, n = 478), or Setswana (Sample 3, n = 260). Participants
could complete the research battery in their home language, or
alternatively in the language they were most comfortable with.
Participants who indicated “other” as their home language likely
spoke one of the other 11 official languages of South Africa.
Setswana is an indigenous African language, and participants
who completed this version of the scale were most probably
of indigenous African heritage. Afrikaans is a language close to
Dutch, and taking this together with the demographic profile of
the institution where data were gathered into consideration, the
cultural heritage of participants who completed the Afrikaans
scale version was probably strongly influenced by Western
culture. Of the sample who completed the English version of the
scale, 18.7% indicated that Setswana was their home language,
while 54.9% picked “other.” This suggests that the sample
was culturally diverse, but with the majority of participants
having an African heritage. Sample 4 was a multicultural non-
probability adult sample (n = 262) that was recruited with the
snowball method across South Africa. The research battery was
completed in English.

All samples had to be 18 years of age or older and have at
least a Grade 12 level of education. Additionally, Samples 1, 2,
and 3 had to be enrolled as students at the university where
the data was collected. The socio-demographic information of
participants from each sample is presented in Table 1.

Measures

Socio-Demographic Questionnaire

Data on socio-demographic variables such as age, gender,
home language, and level of education (the latter for Sample
4) were collected.
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TABLE 1 | Socio-demographic profile of participants.

Variable Sample1 Sample 2 Sample3 Sample 4
n 326 478 260 262
Gender
Male 24.5% 35.8% 32.7% 33.2%
Female 75.5% 64.2% 67.3% 66.4%
Missing 0.9% 0% 0% 0.4%
Mage (SDage) 21.03 19.79 21.59 40.23
(4.08) (3.14) (4.59) (12.19)
Home language
English 18.4% 0.4% 21.9% 17.2%
Afrikaans 6.7% 99.2% 0.8% 32.4%
Setswana 18.7% 0% 66.5% 18.7%
Other 54.9% 0.4% 9.6% 14.5%
Missing 1.2% 0% 1.2% 17.2%
Education level? (Sample 4)
Secondary - - - 36.3%
Tertiary - - - 32.4%
Post-graduate - - - 29.8%
Missing - - - 1.5%

aSince Samples 1, 2, and 3 consisted of university students, education level was
not assessed for this sample.
M, mean; SD, standard deviation.

The Questionnaire for Eudaimonic Well-Being

The QEWB (Waterman et al.,, 2010) consists of 21-items and
measures EWB as conceptualised by Waterman et al. (2010). We
used a seven-point Likert-type scale, ranging from 1 (strongly
disagree) to 7 (strongly agree). Refer to the Introduction for
detail on the scale development and previous findings on the
psychometric properties of the scale.

Ethical Considerations and Procedure

This study was approved by the Health Research Ethics
Committee of the North-West University, South Africa (ethics
approval number: NWU 00002-07-A2), and formed part
of the FORT3 research project [The prevalence of levels
of psychosocial health: Dynamics and relationships with
biomarkers of (ill) health in South African social contexts;
Wissing, 2008/2012]. Participants gave written informed consent,
participated voluntarily in the study, and could withdraw
from the study without adverse consequences. Data were
handled confidentially, and participants received no incentives
for participation.

The data of Samples 1, 2, and 3 were collected during 2012,
and the data for Sample 4 were gathered during 2011-2014. For
Samples 2 and 3, the QEWB was translated from English into
Afrikaans and Setswana, respectively, using a research committee
approach (Brislin, 1970; Van de Vijver and Humbleton, 1996; Van
de Vijver and Leung, 1997). Scale items were checked for cultural
appropriateness. The scale was back-translated into English by
independent translators (Brislin, 1970). A research committee,
that consisted of academics who spoke Afrikaans or Setswana
natively and who were fluent in English, compared the back-
translated and original English versions of the scale (Van de
Vijver and Humbleton, 1996; Van de Vijver and Leung, 1997).

A small pilot sample was asked to determine if the scale items
of the translated versions were comprehensible and reflected the
meaning of the items in a culturally appropriate manner, as well
as to evaluate technical aspects such as the clarity of the format
and layout of the research battery.

Data Analysis

Stage 1: Descriptive Statistics of Individual Scale
Items

IBM SPSS Statistics 25 was used to calculate the mean, standard
deviation, and the univariate skewness and kurtosis of each item
of the QEWB for all samples. The psych package (v2.1.9; Revelle,
2021) in R4.0.2 (R Core Team, 2021) was used to calculate
Mardia’s multivariate skewness and kurtosis statistics.

Stage 2: Factorial Validity

All findings reported for factor analysis were based on analyses
done using Mplus Version 8.3 (Putnick and Bornstein, 2017),
unless otherwise specified. For all samples, the following models
were tested: a one-factor CFA model, as well as the following
three- and four-factor models: CFA, bifactor CFA, ESEM, and
bifactor ESEM. The three- and four-factor models were based
on the factors obtained by Schutte et al. (2013) when they
performed exploratory factor analysis (EFA) on data from the
scale. We used the robust maximum likelihood (MLR) estimator
and applied full information likelihood estimation to handle
missing data. For the CFA and bifactor CFA models the cross-
loadings were constrained to zero, and for the ESEM and bifactor
ESEM models cross-loadings were estimated to be close to, but
not exactly, zero. We applied oblique target rotation to the
ESEM models and orthogonal target rotation to the bifactor
ESEM models (Asparouhov and Muthén, 2009). For both oblique
and orthogonal rotations, factor variances were set to one, and
for the orthogonal rotation, the factor covariances were set to
zero (Asparouhov and Muthén, 2009). The following model fit
statistics are reported: the y?2-statistic, comparative fit index
(CFI), Tucker-Lewis index (TLI), root mean square error of
approximation (RMSEA), and the standardised root mean square
residual (SRMR). For the y2-statistic, higher p-values indicate
a closer fit between the hypothesised model and perfect fit
(Bollen, 1989; Byrne, 2012). CFI and TLI values closer to 0.95
are representative of good model fit (Hu and Bentler, 1999;
Byrne, 2012). RMSEA values smaller than 0.05 represent good
model fit, while values up to 0.08 represent reasonable model
fit (Byrne, 2012). SRMR values of 0.05 or less represent a well-
fitting model (Byrne, 2012). The x2-statistic is highly sensitive
to sample size, therefore the CFI, TLI, RMSEA, and SRMR were
used to interpret model fit. If the best-fitting model displayed
inadequate fit, this model was used as the model from which
areas of local misfit was explored (Byrne, 2012). Model misfit
was identified by considering modification indices (MI) and the
expected parameter change (EPC) values, where higher MI and
EPC values point towards potential model misfit (Byrne, 2012;
Whittaker, 2012). Although MI and EPC values were used to
identify areas of misspecification, models were only modified if
the changes also made sense on substantive grounds (Byrne, 2012;
Whittaker, 2012).
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Note that the unbiased SRMR fit index (derived by Maydeu-
Olivares, 2017) was also calculated for the CFA and bifactor
CFA models due to its superiority to other fit statistics (see
Ximénez et al., 2022) using the lavResiduals function of the lavaan
package (v0.6-10; Rosseel, 2012) in R4.0.2 (R Core Team, 2021).
However, since fitting ESEM and bifactor ESEM models using
lavaan is still in its infancy, the unbiased SRMR was not calculated
for these models. In terms of interpretation, Shi et al. (2018)
proposed that the unbiased SRMR divided by the average R? of
the items (denoted by R?) should be less than 0.05 for models
with an acceptable fit.

Stage 3: Internal Consistency Reliability

Microsoft Excel was used to calculate model-based omega
coeflicients of composite reliability, using the formula applied by
Sanchez-Oliva et al. (2017). The formula is

o= /S I+ 8,

where the factor loadings are represented by X;, and the error
variances by 3;; (McDonald, 1970). Calculations were based on
parameter estimates obtained from Mplus output. According
to Putnick and Bornstein (2017), the guideline that reliability
scores larger than 0.70 or 0.80 indicate acceptable reliability is
not suitable for bifactor models (see Putnick and Bornstein, 2017,
for an explanation). Instead they suggest that omega values larger
than 0.50 are indicative of sufficient reliability for bifactor models.

Stage 4: Measurement Invariance

Mplus Version 8.3 (Putnick and Bornstein, 2017) was used to
determine invariance across the different language versions of
the QEWB in student Samples 1, 2, and 3 (Sample 4 was not
included in invariance analyses, since no baseline model with
adequate fit could be obtained). We tested for configural, metric,
and scalar invariance (Morin et al., 2016a; Putnick and Bornstein,
2017). No equality constraints are applied when testing for
configural invariance (Byrne, 2012). If the factor loadings display
the same pattern across the groups, configural invariance is
supported (Putnick and Bornstein, 2017). For metric and scalar
invariance equality constraints are applied. Factor loadings are
constrained to be equivalent across the groups for metric
invariance, and factor loadings and intercepts in the case of scalar
invariance. If metric or scalar invariance is not supported, the
non-equivalent factor loadings and intercepts can be released
in order to establish support for partial metric or partial scalar
invariance (Putnick and Bornstein, 2017). Non-equivalent factor
loadings and intercepts can be identified by considering high
MI and EPC values (Byrne, 2012). Differences smaller than 0.01
and 0.015 between the CFI and RMSEA values of the nested
models, respectively, indicate measurement invariance (Cheung
and Rensvold, 2002; Chen, 2007). The likelihood ratio test, which
is based on the difference between the x2-statistic of the nested
models, is highly sensitive to sample size (Cheung and Rensvold,
2002; Chen, 2007). We reported the results of this test but placed
more emphasis on other indicators for decision-making.

RESULTS

Stage 1: Descriptive Statistics of

Individual Scale Items

For Sample 1 mean values ranged between 3.99 (SD = 2.03;
item 3) and 6.28 (SD = 1.21; item 15), skewness values ranged
between —2.35 (item 15) and 0.4 (item 3), and kurtosis values
ranged between —1.37 (item 16) and 6.42 (item 15) for the
QEWB-English. For Sample 2 mean values ranged between 4.07
(8D =1.70; item 9) and 6.01 (SD = 1.30; item 19), skewness values
ranged between —1.73 (item 19) and —0.19 (items 9 and 16), and
kurtosis values ranged between —0.98 (item 3) and 2.97 (item
19) for the QEWB-Afrikaans. For Sample 3 mean values ranged
between 3.25 (SD = 2.05; item 3) and 5.78 (SD = 1.39; item 18),
skewness values ranged between —1.31 (item 5) and 0.15 (item
20), and kurtosis values ranged between —1.36 (item 20) and
1.29 (item 6) for the QEWB-Setswana. For Sample 4 mean values
ranged between 3.83 (SD = 1.98, item 3) and 5.89 (SD = 1.25; item
15), skewness values between —1.38 (item 15) and 0.20 (item 3),
and kurtosis values between —1.15 (item 20) and 2.18 (item 15)
for the QEWB-English.

There was deviation from normality in Sample 1 as indicated
by a few skewness and kurtosis values that were in absolute value
larger than 2 and in Samples 2 and 4 as indicated by some kurtosis
values that were in absolute value larger than 2 (Bandalos and
Finney, 2010). For Sample 3 all skewness and kurtosis values were
in absolute value smaller than 2 (Bandalos and Finney, 2010).
For all samples, the p-values of the test statistics of Mardia’s
multivariate skewness and kurtosis were small, pointing to
deviations from multivariate normality. The descriptive statistics
of the individual scale items for all samples are presented in
Supplementary Table 1, the multivariate skewness and kurtosis
values in Supplementary Table 2, and the inter-item correlations
are presented in Supplementary Tables 3-6.

Stage 2: Factorial Validity
The various models tested for the four samples are portrayed
in Figures 1, 2: a one-factor CFA (Model 1); and the following
three- and four-structure models: CFA (Models 2a and 2b),
bifactor CFA (Models 3a and 3b), ESEM (Models 4a and 4b),
and bifactor ESEM (Models 5a and 5b). The fit indices are
presented in Table 2. Model 1 revealed poor fit for all samples.
Models 4 showed improved fit indices compared to Models
2, while Models 3 and 5 fitted better than Models 2 and 4.
Although the four-factor models yielded slightly improved fit
indices compared to the three-factor models, we preferred the
three-factor structure for the sake of parsimony. The focus of this
section will henceforth be on reporting the detailed results for
analyses done using the three-factor structure.

For Samples 1 and 2, Model 5a showed best fit. For Sample
3, Models 4a and 5a, with item 9 (“I can say that I have found
my purpose in life”) removed, fitted best. Item 9 in the QEWB-
Setswana had a negative residual variance’ which suggested

!Before removal of item 9 from Models 4a and 5a, the residual variances were
specified to be larger than zero but this resulted in a first-order derivative matrix
that was not positive-definite.
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The One- and Three-factor Models Fitted to the QEWB.

Model 1: One-factor CFA

FIGURE 1 | The one- and three-factor models fitted to the QEWB. Model 1: One-factor CFA. Model 2a: Three-factor CFA. Model 3a: Three-factor bifactor CFA.
Model 4a: Three-factor ESEM. Model 5a: Three-factor bifactor ESEM. EWB, Eudaimonic Well-being; SOP, Sense of Purpose factor; PPE, Purposeful Personal

Expressiveness factor; EE, Effortful Engagement factor.

removal of the item. Item 9 was removed on statistical grounds.
Since Model 5a performed well in Samples 1 and 2 and Model 5a,
with item 9 removed, performed well across Samples 1, 2, and 3,
we selected these models for invariance testing. For Sample 4, all
models tested revealed poor fit. Several attempts to find a model
with better fit as suggested by high MI’s and EPC’s, or removing
items with negative residual variances, while bearing in mind
substantive considerations, did not produce any model with good
fit that made substantive sense. We therefore concluded that we
could not find support for the validity of the QEWB for Sample
4. The remainder of this section will present further results for
Samples 1, 2, and 3.

Next, we examined the factor loadings of the items. The
standardised factor loadings for the final preferred models of
Samples 1, 2, and 3 (Model 5a for the QEWB-English [Sample 1]
and QEWB-Afrikaans [Sample 2], and for the QEWB-Setswana
[Sample 3] Model 5a with item 9 removed) are presented in
Table 3. For Sample 1, all items had statistically significant
loadings on the general factor. For the specific factors target
factor loadings were generally larger than cross-loadings and

were all statistically significant for the SOP and EE factors.
For the PPE factor only item 4 had a statistically significant
target factor loading, while items 8 and 13 had larger statistically
significant cross-loadings on the SOP factor. The SOP and EE
factors had target factor loadings that were generally larger than
the loadings on the general factor. Target factor loadings on
the PPE factor were generally smaller than the loadings on
the general factor.

For Sample 2, all items had significant loadings on the general
factor. Only item 11 (belonging to the SOP factor) loaded
significantly on the SOP factor. Except for items 5 and 8 of the
PPE factor, all items loaded significantly on the specific target
factor for the PPE and EE factors. All target factor loadings were
larger than cross-loadings, except for SOP item 1 that had a larger
statistically significant cross-loading on the PPE factor. Although
specific factor loadings were mostly larger than 0.3, item loadings
on the general factor were mostly larger than specific target
factor loadings.

For Sample 3, all items, except items 3, 7, 16, and 20, had
statistically significant loadings on the general factor. SOP items
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The Four-factor models fitted to the QEWB

Model 2b: Four-factor CFA

FIGURE 2 | The four-factor models fitted to the QEWB. Model 2b: Four-factor CFA. Model 3b: Four-factor bifactor CFA. Model 4b: Four-factor ESEM. Model 5b:
Four-factor bifactor ESEM. EWB, Eudaimonic Well-being; SOP, Sense of Purpose factor; ERA, Engagement in Rewarding Activities; LFB, Living from Beliefs; EE,

Effortful Engagement factor.

1 and 16 had statistically significant target factor loadings on the
SOP factor, while SOP items 11 and 16 had statistically significant
cross-loadings on the EE factor. There were no statistically
significant target factor loadings on the PPE factor, but items 4
and 14 had statistically significant cross-loadings on the EE factor.
All EE items had statistically significant target factor loadings on
the EE factor, with no statistically significant cross-loadings on
non-target factors. For the SOP and PPE factors, loadings on the
general factor were mostly larger than target factor loadings. For
the EE factor target factor loadings were larger than loadings on
the general factor. Although only a few target factor loadings,
mostly that of the EE subscale, were larger than 0.3, target factor
loadings were mostly larger than cross-loadings.

Stage 3: Internal Consistency Reliability
of the Final Preferred Models for
Samples 1, 2, and 3

Omega coefficients for Samples 1, 2, and 3 are presented in
Table 3. Support for reliability of scores of the general factor
was established for all groups with w-values higher than 0.50

(Putnick and Bornstein, 2017). Except for the PPE factor of the
QEWB-English (Sample 1), the EE factor of the QEWB-Afrikaans
(Sample 2), and the SOP and PPE factors of the QEWB-Setswana
(Sample 3), support was established for reliability of the specific
factor scores for the three student samples.

Stage 4: Measurement Invariance

Model 5a was chosen as the final preferred model for Samples
1, 2, and 3, but item 9 had to be removed for Sample 3
who completed the QEWB-Setswana. To find a baseline model
for testing measurement invariance, we first investigated the
fit of Model 5a with item 9 removed to data from Samples
1 and 2. Good fit was obtained for Sample 1 (CFI = 0.964;
RMSEA = 0.029) and Sample 2 (CFI = 0.969; RMSEA = 0.028).
We therefore conducted two sets of measurement invariance
tests: First, we tested measurement invariance between Samples
1 and 2 using Model 5a as baseline model. Then we tested
measurement invariance between Samples 1, 2, and 3 using
Model 5a with item 9 removed as baseline model. The results are
presented in Table 4.
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TABLE 2 | Fit indices for the one-, three-, and four-factor models.

Latent model x? df P CFI TLI RMSEA 90% Clof RMSEA SRMR SRMR, 90% Clof SRMR, SRMR,/R2

Sample 1: QEWB-English (students)

1-factor

Model 1 560.472 189 <0.001 0.631 0.590 0.078 (0.070; 0.085) 0.087 0.071 (0.055; 0.087) 0.349

3-factor

Model 2a 383.762 186  <0.001 0.804 0.778 0.057 (0.049; 0.065) 0.074 0.052 (0.037; 0.067) 0.178

Model 3a? 323.438 168 <0.001 0.846  0.807 0.053 (0.045; 0.062) 0.057 0.029 (0.017; 0.042) 0.091

Model 4a 246.033 150  <0.001 0.905  0.866 0.044 (0.034; 0.054) 0.043 N/A N/A N/A

Model 5a 180.810 132 0.0031 0.952  0.923 0.034 (0.020; 0.045) 0.036 N/A N/A N/A

4-factor

Model 2b 370.108 183 <0.001 0.814  0.787 0.056 (0.048; 0.064) 0.073 0.049 (0.034; 0.064) 0.156

Model 3b? 333.162 168  <0.001 0.836  0.795 0.055 (0.046; 0.064) 0.062 0.026 (0.014; 0.039) 0.078

Model 4b 180.810 132 0.0031 0.952  0.923 0.034 (0.020; 0.045) 0.036 N/A N/A N/A

Model 5b 147.231 115 0.0229 0968  0.942 0.029 (0.012; 0.043) 0.030 N/A N/A N/A

Sample 2: QEWB-Afrikaans (students)

1-factor

Model 1 599.253 189 <0.001 0.748  0.720 0.067 (0.061; 0.073) 0.068 0.060 (0.05; 0.07) 0.295

3-factor

Model 2a 392.096 186  <0.001 0.873  0.857 0.048 (0.041; 0.055) 0.059 0.046 (0.037; 0.056) 0.164

Model 3a? 274518 168 <0.001 0.935 0918 0.036 (0.028; 0.044) 0.043 0.023 (0.016; 0.031) 0.074

Model 4a 219.893 150  <0.001 0.957  0.940 0.031 (0.022; 0.040) 0.031 N/A N/A N/A

Model 5a 171566 132 0.0117 0.976  0.961 0.025 (0.012; 0.035) 0.027 N/A N/A N/A

4-factor

Model 2b2P 378.854 183 <0.001 0.880  0.862 0.047 (0.041; 0.054) 0.057 0.044 (0.035; 0.054) 0.160

Model 3b@ No convergence in Mplus 0.024 (0.017; 0.031) 0.079

Model 4b 171566 132 0.0117 0.976  0.961 0.025 (0.012; 0.035) 0.027 N/A N/A N/A

Model 5b 153.891 115 0.0090 0976  0.956 0.027 (0.014; 0.037) 0.024 N/A N/A N/A

Sample 3: QEWB-Setswana (students)

1-factor

Model 1 505.915 189 <0.001 0.635  0.594 0.081 (0.072; 0.089) 0.090 0.070 (0.051; 0.089) 0.364

3-factor

Model 2a 420.470 186  <0.001 0.730  0.695 0.070 (0.061; 0.079) 0.086 0.068 (0.052; 0.084) 0.275

Model 322 No convergence in Mplus 0.017 (0.002; 0.032) 0.059

Model 4a° 146.249 133 0.204 0.983  0.975 0.020 (0.000; 0.037) 0.038 N/A N/A N/A

Model 5a° 134.157 116 0.119 0.976  0.961 0.025 (0.000; 0.041) 0.031 N/A N/A N/A

4-factor

Model 2b 412410 183 <0.001 0.736  0.697 0.070 (0.061; 0.079) 0.086 0.063 (0.047; 0.079) 0.242

Model 3b% No convergence in Mplus 0.022 (0.008; 0.036) 0.071

Model 4b°¢ 134.157 116 0.119 0.976  0.961 0.025 (0.000; 0.041) 0.031 N/A N/A N/A

Model 5b¢ 60.390 73 0.854 1.000  1.043 0.000 (0.000; 0.021) 0.023 N/A N/A N/A

Sample 4: QEWB-English (adults)

1-factor

Model 1 891.433 189 <0.001 0.400  0.333 0.119 (0.111; 0.127) 0.124 0.100 (0.081; 0.118) 0.510

3-factor

Model 2a 693.079 186  <0.001 0.567  0.511 0.102 (0.094; 0.110) 0.116 0.094 (0.072; 0.117) 0.327

Model 3a No convergence in Mplus or lavaan

Model 4a 324.457 150  <0.001 0.851 0.791 0.067 (0.057; 0.077) 0.050 N/A N/A N/A

Model 5a 281.429 132 <0.001 0.872  0.797 0.066 (0.055; 0.076) 0.045 N/A N/A N/A

4-factor

Model 2b 679.200 183 <0.001 0.576 0513 0.102 (0.094; 0.110) 0.114 0.083 (0.0683; 0.103) 0.279

Model 3b No convergence in Mplus or lavaan

Model 4b 281.429 132 <0.001 0.872  0.797 0.066 (0.055; 0.076) 0.045 N/A N/A N/A
(Continued)
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TABLE 2 | (Continued)

Latent model x2 df P CFI TLI RMSEA 90% Clof RMSEA SRMR SRMR, 90% Cl of SRMR, SRMRU/E

Model 5b 276.883 115 <0.001 0.862  0.747 0.073 (0.062; 0.084) 0.041 N/A N/A N/A

QEWB, Questionnaire for Eudaimonic Well-Being; 1-factor: Model 1 = confirmatory factor analysis (CFA); 3-factor and 4-factor: Model 2 = CFA, Model 3 = bifactor CFA;
Model 4 = exploratory structural equation modelling (ESEM); Model 5 = bifactor ESEM; %2, Chi-square; df. degrees of freedom; p, probability value; CFl, comparative fit
index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; 90% CI of RMSEA, 90% confidence interval of the RMSEA; SRMR, standardised root
mean square residual; SRMR,,, unbiased SRMR calculated using lavaan; 90% CI of SRMR,, = 90% confidence interval of the SRMR,; SRMR/R2 SRMR,, divided by the
average R? of the items. N/A indiicates that the SRMR, was not calculated for the ESEM or bifactor ESEM models. All fit statistics were calculated using Mplus Version
8.3 except for the SRMR,, that was calculated using the lavResiduals function of the lavaan package in R4.0.2.

4l avaan output in R warns that variance-covariance matrix does not appear to be positive definite.

b\Mplus output warns that Psi matrix is not positive definite.

Cltem 9 removed (negative residual variance).

ditems 9, 1, 18 removed (negative residual variance).

TABLE 3 | Standardised factor loadings and omega coefficients for the final preferred 3-factor models of the QEWB (Samples 1, 2, and 3).

Sample 1: QEWB-English Sample 2: QEWB-Afrikaans Sample 3: QEWB-Setswana

bifactor ESEM bifactor ESEM bifactor ESEM (item 9 out)
Item G SOP PPE EE G SOP PPE EE G SOP PPE EE
SOP factor
1 0.39* 0.26* 0.01 0.08 0.55* 0.02 0.14* —0.08 0.35* 0.55* —0.01 —0.26*
2 0.40* 0.59* 0.12 —0.04 0.66* 0.20 —0.08 -0.13* 0.48* 0.28 0.13 -0.12
6 0.53* 0.43* -0.15 0.09 0.62* -0.11 0.14 0.09 0.58* 0.04 0.06 -0.07
9 0.40* 0.64* 0.05 —0.10 0.68* 0.38 —0.03 -0.12 - - - -
1 (R) 0.25* 0.46* 0.09 0.26* 0.35* 0.71* 0.05 0.29* 0.34* 0.23 —0.07 0.59*
16 (R) 0.15* 0.35* —0.04 0.34* 0.43* 0.20 -0.19* 0.13* 0.08 0.32* —0.01 0.41*
21 0.26* 0.61* 0.04 —0.15 0.69* 0.39 —0.06 —0.11 0.58* 0.06 —0.02 0.02
PPE factor
4 0.60* 0.13 0.58* —0.03 0.41* 0.00 0.18* 0.08 0.49* 0.13 0.06 -0.16*
5 0.47* 0.05 0.16 0.06 0.33* —0.04 0.20 0.08 0.37* —0.09 -0.17 0.08
8 0.58* —-0.11* 0.00 —0.05 0.36* -0.10 0.07 0.05 0.51* -0.16 -0.19 0.08
10 0.19* -0.12 -0.18 -0.18 0.16* 0.02 0.25* -0.12 0.32* —-0.13 -0.21 —0.02
13 0.63* —-0.19* 0.15 —0.09 0.35* —0.04 0.39* 0.01 0.63* 0.04 —0.04 0.06
14 0.48* 0.08 0.00 0.00 0.45* —0.01 0.32* —0.06 0.52* 0.21* -0.15 -0.26*
15 0.60* 0.11 -0.33 0.09 0.37* —0.11 0.41* 0.03 0.57* -0.10 0.19 0.05
17 0.47* 0.10 -0.10 —0.05 0.45* 0.02 0.42* 0.10 0.42* 0.13 0.13 0.02
18 0.61* —0.20* —0.31 —0.03 0.26* 0.00 0.62* —0.06 0.66* —0.08 0.40 0.038
EE factor
3R 0.10 —0.02 0.13 0.37* 0.18* 0.01 0.02 0.41* -0.23 0.10 0.23 0.23*
7 (R) 0.24* 0.13 —0.11 0.41* 0.17* 0.05 0.01 0.36* 0.21 —0.05 0.22* 0.37*
12 (R) 0.24* —0.03 —0.01 0.34* 0.31* 0.21* 0.17* 0.33* 0.30* 0.09 -0.10 0.57*
19 (R) 0.23* —0.05 —0.03 0.59* 0.28* —0.01 —0.07 0.41* 0.33* 0.10 —0.06 0.64*
20 (R) 0.28* 0.22* 0.03 0.50* 0.39* 0.06 —0.09 0.36* 0.11 —0.06 —0.03 0.45*
Omega coefficients 0.83 0.73 0.37 0.58 0.84 0.54 0.55 0.48 0.83 0.38 0.29 0.60

QEWB, Questionnaire for Eudaimonic Well-Being, ESEM, exploratory structural equation modelling; G, general factor; SOR, Sense of Purpose factor; PPE, Purposeful
Personal Expressiveness factor; EE, Effortful Engagement factor; (R), item is reverse scored. Factor loadings on the general factor and target factor loadings on the
intended specific factors are indicated in bold. Scale items are available from Waterman et al. (2010).

*0 < 0.05.

For Samples 1 and 2 (using Model 5a as baseline model), the
configural invariance model fitted the data well (CFI = 0.966;
RMSEA = 0.029). When testing for metric invariance, several
factor loadings had to be freely estimated in the two groups
to reach a point where support for partial metric invariance
was indicated by adequately small ACFI and ARMSEA values.
Selection of parameters to free was based on relatively small MI-
values (less than 10) and these changes were not substantively

justifiable. The subsequent partial scalar invariance model did
not converge. We therefore concluded that only support for
configural invariance was established.

For Samples 1, 2, and 3 (using Model 5a with item 9 removed
as baseline model), the configural invariance model yielded
good fit (CFI = 0.959; RMSEA = 0.032). However, full metric
invariance was not supported and when testing for partial metric
invariance, the first-order derivative product matrix, as well as the
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TABLE 4 | Measurement invariance of the QEWB for Samples 1, 2, and 3.

Model x2 df P CFI RMSEA Model X2 df p ACFl A RMSEA
comparison

Samples 1 and 2 (Model 5a)

Invariance Model 1 353.179 264 <0.001 0.966 0.029 - - - - - -

Invariance Model 2A  485.643 332 <0.001 0.941 0.034 2Avs. 1 131.291 68 <0.001 —0.025 0.005

Invariance Model 2B 470.891 328 <0.001 0.945 0.033 2Bvs. 1 114.807 64 0.000 —0.021 0.016

Invariance Model 2C  440.588 322 <0.001 0.954 0.0380 2C vs. 1 86.199 58 0.010 -0.012 0.001

Invariance Model 2D 417.300 314 <0.001 0.960 0.029 2Dvs. 1 64.553 50 0.081 —0.006 0.000

Invariance Model 3 No convergence

Samples 1, 2, and 3 (Model 5a, item 9 removed)

Invariance Model 1 472.511 348 <0.001 0.959 0.032 - - - - - -

Invariance Model 2A  685.999 476 <0.001 0.930 0.085 2Avs. 1 206.723 128 <0.001 —0.029 0.003

Invariance Model 2B The first-order derivative product matrix, as well as the latent variable covariance matrix for Sample 3 was not positive definite

Samples 1 and 2 (Model 5a): Invariance Model 1 = configural invariance model; Invariance Model 2A = metric invariance model; Invariance Model 2B = partial metric
invariance model with the factor loading of item 11 on the Effortful Engagement factor freely estimated in both groups; Invariance Model 2C = partial metric invariance
model with the factor loadings of items 11 and 6 on the Effortful Engagement factor freely estimated in both groups; Invariance Model 2D = partial metric invariance model
with the factor loadings of items 11 and 6 on the Effortful Engagement factor and item 8 on the Sense of Purpose factor freely estimated in both groups; Invariance Model
3 = partial scalar invariance model; Samples 1, 2, and 3 (Model 5a, item 9 removed): Invariance Model 1 = configural invariance model; Invariance Model 2A = metric
invariance model; Model 2B = partial metric invariance model with the factor loading of item 3 on the Effortful Engagement factor freely estimated in all groups; 2, Chi
square; df, degrees of freedom;, p, probability value; CFl, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation; 90% ClI, 90%
confidence interval of the RMSEA; SRMR, standardised root mean square residual.

latent variable covariance matrix for Sample 3 was not positive
definite. We therefore concluded that only support for configural
invariance was established.

DISCUSSION

This study explored the dimensionality of the QEWB in four
culturally diverse South African samples (three student samples,
one adult sample) who completed different language versions
of the scale, demonstrating the performance of the scale when
applying different analytic techniques. Measurement invariance
was also examined where sufficient baseline fit was obtained.
The bifactor ESEM model best fitted the data for all student
samples, although item 9 had to be removed from the QEWB-
Setswana. Although scale items should ideally be removed on
both statistical and substantive grounds (Byrne, 2012), item
9 was removed on statistical grounds only as there were no
clear substantive reasons for its removal. Future research may
investigate whether this result replicates in other samples. For
the student samples, support was established for the reliability
of scores on the general EWB factor and some specific factors.
None of the tested models fitted the adult sample. Configural
invariance was supported between the student samples, but not
metric or scalar invariance. Findings will be discussed in the
paragraphs below.

Dimensionality of the Questionnaire for

Eudaimonic Well-Being

The results for student Samples 1, 2, and 3 are in line with
research that supported the multidimensionality of the QEWB
(e.g., Schutte et al., 2013; Fadda et al,, 2017, 2020; Klym-Guba
and Karas$, 2018; Salavera and Usan, 2019; Ishii et al., 2022). The
one-factor CFA model showed poor model fit for all the student

samples. Although the four-factor structure yielded models with
slightly better fit compared to the three-factor models, we selected
the more parsimonious three-factor structure for our final
preferred models. The three-factor structure was also supported
by Klym-Guba and Kara$ (2018) who, with the application of
ESEM, obtained similar item-factor fit as Schutte et al. (2013),
except for items 1 and 6 that loaded on the PPE factor, item 4 that
loaded on the SOP factor, and item 10 that was removed.

Our results point towards the multidimensionality of
EWB and support the existence of a general EWB factor
that coexists with some specific EWB factors. The results
further point towards the limitations inherent in CFA and
indicate that multidimensional constructs may be represented
better by statistical models that account for sources of
multidimensionality. Firstly, model fit improved when cross-
loadings were modelled (e.g., ESEM models). The cross-loadings
were generally small and can therefore be regarded as the
influence of the non-target factor on the construct-relevant
part of the item (Morin et al, 2016a). Small cross-loadings
compared to loadings on target factors point towards the
factorial validity of all the language versions of the QEWB for
the student samples. Secondly, the improvement in model fit
when a general factor was modelled (e.g., bifactor CFA and
bifactor ESEM), indicates that a general EWB factor (that directly
influences all items of the QEWB) coexists with the specific
EWB factors. Together these results indicate that the inclusion
of cross-loadings and/or a general factor resulted in improved
model fit, thereby pointing towards the existence of a global
eudaimonic well-being factor and the interrelatedness of the
specific eudaimonic well-being factors.

Measurement Invariance
We established support for configural invariance between
Samples 1 and 2 when the three-factor bifactor ESEM model was
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applied; and between Samples 1, 2, and 3 when the three-factor
bifactor ESEM model, with item 9 removed, was applied. This
implies that the same factor structure of the QEWB held across
the relevant samples (cf. Lee, 2018) and that latent theoretical
constructs are associated with the same items, connoting that
the same items can be used to measure the constructs across
the groups (Boer et al., 2018). However, neither full nor partial
metric or scalar invariance was established across the samples.
The samples can therefore not be compared on factor variances
and covariances, nor on factor mean scores. These findings are
noteworthy because it means that, although factor loadings and
factor mean scores cannot be compared, there are similarities in
how eudaimonic well-being is experienced and expressed across
the more African and more Western cultural groups.

Measuring Eudaimonic Well-Being

Across Age Groups

For Sample 4, the adult sample, none of the models tested
displayed good fit. This could not be remedied by correlating
residual variances of item pairs suggested by high MI and EPC
values, nor by setting residual variances to be larger than zero to
avoid negative residual variance values. This finding is in contrast
with the good psychometric properties of the QEWB found in
previous studies (Waterman et al., 2010; Schutte et al., 2013;
Areepattamannil and Hashim, 2017; Fadda et al., 2017, 2020;
Klym-Guba and Karas, 2018), as well as in the student samples
of the current study. In another study amongst adults, Ishii et al.
(2022), that used Japanese adult samples, tested several different
models with different factor structures before they selected the
four-factor ESEM model for the 18- to 29-years age group and the
three-factor ESEM model for the 30- to 49-year age group and the
50- to 69-year age group (see Ishii et al., 2022 for a description).
The fit indices were inconsistent across the age groups, but
suggested that three to five factors are most appropriate for the
QEWB. The other models, including the bifactor models, did not
yield interpretable results. The only other study of the QEWB’s
psychometric properties amongst adults was by Sotgiu et al.
(2019) who used a sample in a similar age range (18-60 years)
to our adult sample (18-74 years). They applied Rasch analysis
and found that a unidimensional factor structure displayed good
model fit for the QEWB. However, with a mean age of 28 years for
the sample in the study by Sotgiu et al. (2019) and a mean age of
40 years for our adult sample, as well as the fact that Sotgiu et al.
(2019) applied Rasch-analysis, which is different to the statistical
techniques applied in this study, the comparison of the results
between our study and the study done by Sotgiu et al. (2019) with
regard to model fit should be made with caution. Overall, it does
seem as if the developmental phase of the participants may play a
role in the psychometric performance of the QEWB.

The adult sample in this study consisted mainly of participants
in young (18-40 years) and middle (40-65 years) adulthood as
discerned by Erikson (1997). According to Erikson (1997) young
adulthood is the developmental phase during which individuals
become less self-directed as they become more concerned with
the developmental task of forming intimate and long-term
relationships with others. During middle adulthood the main

developmental task is to develop generativity, which involves
the concern to contribute to others and society by actions
such as parenting, volunteering, mentoring, and engaging in
productive and meaningful work (Erikson, 1997). Adults in
midlife (40-65 years of age) search for meaning in life and
may adapt their sense of identity reflecting on their lives so
far (Kuther and Burnell, 2019). To the contrary, the student
samples in this study (mean age between 19 and 21 years) are
emerging adults (18-25 years, Arnett, 2000). During this phase
the development of a sense of self is regarded as the main
developmental task (Erikson, 1997). Although this stage was
initially associated with adolescence (12-18 years, Erikson, 1997),
it was later recognised that this stage may last into emerging
adulthood (Arnett, 2000). Emerging adulthood is characterised
by, inter alia, identity explorations (e.g., developing one’s identity
through the exploration of various life possibilities), instability
(e.g., experiencing life changes), self-focus (being focused on
oneself while acquiring skills needed for adulthood), feeling in-
between (e.g., subjectively experience that one is in a transitional
phase of life), and possibilities/optimism (e.g., believing that the
future holds possibilities; Arnett, 2004; Arnett and Mitra, 2018).
These features were proposed to be more prominent in, but
not exclusive to, emerging adulthood (Arnett, 2004; Arnett and
Mitra, 2018), and may differ across cultures (Arnett, 2011).

The main developmental tasks associated with each
developmental phase may have influenced how the student
and adult samples, respectively, responded to the items. For
example, items measuring “self-discovery” may have been more
relevant in the student groups, while items measuring “sense of
purpose and meaning in life” may have been more relevant in
the adult group. In this regard, Sotgiu et al. (2019), who applied
Rasch-analysis, indicated that certain items of the Italian version
of the QEWB were more typical of some age groups than of
other. They found that items 3 (“I think it would be ideal if
things came easily to me in my life”), 12 (“I can’t understand why
some people want to work so hard on the things that they do”),
and 19 (“If something is really difficult, it probably isn’t worth
doing”) were more typical of emerging adults (18-25 years), item
11 (“As yet, I've not figured out what to do with my life”) was
more typical of young adults (26-35 years) and middle-aged
adults (36-60 years), and items 2 (“I believe I have discovered
who I really am”), 19 (“If something is really difficult, it probably
isn’t worth doing”), and 21 (“I believe I know what I was meant
to do in my life”) were more typical of middle-aged adults
(36-60 years). They argued that EWB seemed to have been
cultivated in different ways across the age groups. Whereas
emerging adults and young adults seemed to have emphasised
hard work and putting effort into difficult activities, middle-aged
adults seemed to have emphasised self-knowledge and setting life
goals (Sotgiu et al., 2019).

These findings imply that EWB, as operationalised in the
QEWB, may operate differently across age groups, which may
influence the psychometric properties of the QEWB across
different age groups. The findings suggest that practitioners,
such as psychologists and counsellors, must consider the
developmental phase of clients when considering and assessing
clients’ levels of eudaimonic well-being. The QEWB shows
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potential for use in practice in student samples, but not
the current adult sample, to measure and evaluate levels of
EWB. Future research is indicated that explores EWB and the
measurement thereof from a developmental perspective and
more studies are needed to see if the findings replicate.

Limitations and Recommendations

The study provide preliminary support for applying the bifactor
ESEM model to QEWB data from student samples. However, the
study has limitations. Firstly, the use of non-probability samples
limits the generalisation of the results to other student and adult
groups. Secondly, the unbiased SRMR fit statistic was calculated
for the CFA and bifactor CFA models only, and not the ESEM
and bifactor ESEM models since fitting these models with the
lavaan package is still in its infancy. The unbiased SRMR has
shown superiority to other fit indices (Ximénez et al., 2022) and
future research should explore the performance of this fit statistic
when ESEM and bifactor ESEM models are applied. Thirdly, the
different models were tested in the same samples, and item 9 was
removed from the three-factor bifactor-ESEM model for Sample
3, a result that may not hold across samples or populations
as model modifications followed a data driven approach and
the results may be partly or entirely influenced by idiosyncratic
sample characteristics (MacCallum et al., 1992). In this sense, the
current study should be conceived as a substantive illustration
to explore the performance of the different analytic procedures,
rather than a validation study. Future research should test
the different analytical models in representative independent
samples to determine its validity across samples and populations.
Fourthly, while we consider the results for the adult sample to
be noteworthy, especially since this study was one of very few to
evaluate the performance of the QEWB among adults, the sample
size was small and multicultural, and findings may not replicate
in other adult samples. Future research should investigate the
performance of the QEWB in other larger adult groups to not
only determine to what extent the scale is usable in adult samples,
but also to better understand how the underlying theoretical
construct manifest and operate across age groups. Such research
may be done from a developmental perspective where item
functioning in various developmental phases are investigated,
while cultural/contextual variables are also considered.

CONCLUSION

The dimensionality of the QEWB and its underlying theoretical
construct has been a contentious issue in the literature.
The current study supports previous findings that EWB is
multidimensional, but at the same time represents an overarching
higher order construct, and suggests that analytic models that
allow for the articulation of this structure are preferred when
modelling the QEWB. The study further found support for
configural invariance of the scale across three language versions
of the scale completed by university students, with the samples
representing more African and more Western cultural groups.
However, metric and scalar invariance were not achieved.
Although factor variances, covariances, and mean scores cannot

be compared, the findings imply that there are similarities in
how EWB manifests and is expressed across cultural groups.
For the adult sample, use of the QEWB in the current sample
is not recommended. The QEWB seems to show differential
psychometric properties for different developmental phases
which points towards the need to validate, and establish the
equivalence of, the QEWB in age groups other than emerging
adults. This also suggests the broader need for investigation of the
manifestation of EWB across different age groups, and suggest
that practitioners should take cognisance of possible varying
manifestations of EWB in different developmental phases.
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According to the Maintainable Positive Mental Health Theory (MPMHT), the
main pillars of positive mental health are global well-being, efficient coping
that enables an individual to maintain positive conditions and functioning,
savoring capacity, resilience, and dynamic self-regulation. This study presents
the validation of a new five-scale mental health test (MHT), the MHT that
operationalizes MPMHT. The methodology comprised two online cross-
sectional studies using self-report questionnaires. Participants in Study |
(n =1,736; 448 males, 1,288 females; mean age 51.3 years; SD = 11.6 years)
filled in the MHT, the Flow, the Positive emotions, Engagement, Positive
Relationship, Meaning, Accomplishment Questionnaire (PERMA-Profiler), and
the Flourishing Scale. Participants in Study Il (n = 1,083; 233 males, 847
females; mean age 33.9 years; SD = 12.2 years) filled in the MHT, the Shortened
Aspiration Index, the short form of the Beck Depression Inventory, the WHO
Well-Being Index, the Satisfaction with Life Scale, the Purpose in Life Test,
and the Schema Questionnaire—Short Form. Exploratory factor analysis (EFA)
identified a five-factor structure with 17 items in Study | that was confirmed
with excellent fit measures in confirmatory factor analysis in Study Il. Both
studies indicated a high level of internal consistency (above 0.70). In each
subscale, a minimum part of 44% did not overlap with the set of the other
subscales. The content validity of the subscales was confirmed by 10 tests
of mental health. We found a positive correlation of the self-regulation and
resilience subscales with age, while women showed a higher level of savoring
than men at all age levels. When Study | was replicated after 2 weeks and
again after 11 months, excellent internal consistency and good test—retest
correlation values of the MHT scales were found. The MHT can thus be
considered a reliable and valid measurement tool for mental health.

happiness, subjective well-being, mental health, mental health test, positive
psychology (PP1.0 and PP2.0), positive psychological assessments, maintainable
positive mental health theory
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Introduction

The present study proposes a new theory of mental health,
the Maintainable Positive Mental Health Theory (MPMHT).
First, we present the theoretical framework of our new positive
mental health concept. In the next step, we provide an overview
of the models of well-being and mental health to date, and we
highlight the gaps between these and our proposed concept.
By presenting the five pillars of MPMHT, we aim to shed
light on how our new model integrates and complement
the accumulated knowledge of the science of mental health
measures to date.

The conceptualization of maintainable
positive mental health theory

A central topic in positive psychology is the identification of
indicators (symptoms) of mental health and the elaboration of
models to serve as a theoretical framework when developing a
diagnostic system in the realm of positive mental health. Such
a diagnostic system could provide a positive alternative to the
Diagnostic and Statistical Manual of Mental Disorders (DSM),
which has long been used in clinical practice. Given that, in
identifying mental health, the absence of mental disease is not
an adequate definition, it is necessary first to develop a positive
concept of mental health.

We argue that the clarification of the concept of well-
being, the theoretical and empirical analysis of the relationship
between well-being and mental health, and the rehabilitation
of classical interpretations of mental health can lead to an
integrative concept of the positive realm of mental health.
According to our MPMHT, the level of well-being will depend
both on the presence or absence of the capacities and
psychological resources needed to ensure positive mental health,
and on the ability to use these capacities. Such a concept would
treat all theoretically and empirically identified components
of well-being as the set of symptoms of mental health that
reflect the presence and proper functioning of the psychological
capacities needed to ensure and maintain positive mental health.

This new approach is in line with the mental health
definition of the WHO (Galderisi et al., 2015). The World Health
Organization (WHO) defines mental health as “a dynamic
state of internal equilibrium which enables individuals to use
their abilities in harmony with universal values of society.
Basic cognitive and social skills; ability to recognize, express
and modulate one’s own emotions, as well as empathize with
others; flexibility and ability to cope with adverse life events and
function in social roles; and harmonious relationship between
body and mind represent important components of mental
health which contribute, to varying degrees, to the state of
internal equilibrium” (Galderisi et al., 2015). In other words, the
components of well-being are not the only agents that contribute
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to positive mental health; resilience, accommodation to changes,
and the development of efficient coping capacities (savoring and
the ability to establish positive states and handle negative states)
are also major contributors.

Maintainable positive mental health theory endorses the
view of what Keyes (2007; Keyes et al, 2020) emphasized,
which is that mental disease and mental health are two separate
dimensions that must be treated as independent continuums.
At one pole of mental disease are intensive and frequent
occurrences of mental disorders, while at the opposite pole are
symptoms of mental disorders that are rarely present or that
take insignificant forms. In the case of mental health, one pole
represents the rare occurrence and weak appearance of mental
health indicators, while the opposite pole represents the high
frequency of positive mental health indicators.

An overview of the concepts and the
dimensions of previous models of
well-being and mental health

Just as mental disorders comprise a theoretically based
and empirically demonstrable set of symptoms, positive mental
health can also be characterized by a clearly identifiable set of
symptoms that can be framed within an appropriate theory and
demonstrated and studied empirically.

Mental health as multidimensional well-being

According to one approach in positive psychology, mental
health can essentially be defined according to the pillars
of multidimensional well-being. Ryffs (1995) multifactor
psychological well-being scale integrates the six components
of overall well-functioning but does not cover hedonic well-
being which is also an important component of mental health.
Keyes (2007) 13-dimensions mental health questionnaire does
not comprehensively include all the important capabilities
(e.g., savoring, self-regulation, resilience) and components
(e.g., spiritual well-being) which are essential in achieving
a high degree of positive mental health. Dieners and his
colleagues’ flourishing scale (Diener et al., 2009) only measures
psychological well-being, SPANE (Diener et al, 2009) only
assess emotions, and Positive emotions, Engagement, positive
Relationship, Meaning, Accomplishment (PERMA) (Seligman,
2018) describes the factors of well-being, but none of them cover
the competencies and abilities that play an irreplaceable role
in mental health.

Mental health as mirror opposite to the
symptoms of mental disorders

An alternative approach is to argue that mental health
is characterized by symptoms that are the mirror opposite
of mental disorders and So, 2013;
et al, 2019; Olah, 2019). For example, the Positivity Scale

(Huppert Caprara
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(Caprara et al,, 2019; Oldh, 2019) measures a combination of
high self-esteem, life satisfaction, and optimism as suggested
sources of a syndrome of optimal functioning. These models
do not include any ability or capacity to guarantee mental
health, only the resilience appears in Huppert and So’s (2013)
flourishing questionnaire.

Mental health as flourishing

Although these approaches differ, 70% of their components,
from which the multidimensional domain of mental health is
constructed, are more or less identical. They share the common
feature of integrating the hedonic and eudemonic approaches
in the metaphoric concept of flourishing, which can be
characterized by the simultaneous presence of positive feelings
and good psychological functioning. Flourishing, as an umbrella
concept for the components of well-being, is the positive pole or
uppermost zone on the mental health continuum.

Mental health as "hedo-eudemonic” well-being

“Flourishing” is also used in the names of measurement
tools that operationalize “hedo-eudemonic” models of well-
being, for example Global Well-being Scale (Olah, 2019; Oldh
et al., 2020), Positive Mental Health Scale (Lukat et al., 2016)
and Positive Functioning Inventory (Joseph and Maltby, 2014)
capture only the hedonic and eudaimonic aspects of mental
health. Measurement tools (or diagnostic scales) like Diener’s
and his colleagues’ flourishing scale (Diener et al,, 2009),
SPANE (Diener et al.,, 2009) and a version of PERMA extended
with overall well-being, negative emotions, loneliness, and
physical health components (PERMA Profiler, Butler and Kern,
2016) encompass the major components of well-being and the
symptoms of positive mental health in terms of their targets and
measured content. Nevertheless, these hedo-eudemonic models
do not cover all aspects of well-being (e.g., self-acceptance,
spiritual well-being). In a recent review paper that outlined
empirical studies covering 99 well-being measurement tools, 196
different components of well-being were identified (Linton et al,,
2016).

Classical models of mental health

In the so-called classical models of mental health (Jahoda,
1958; Vaillant, 2003; Vaillant G. E., 2012) the focus is on
personality traits that guarantee efficient self-regulation and
flexible accommodation, and on psychological resources that
foster fulfillment. For instance, the use of the character strengths
that leads to human flourishing (Mayerson, 2020) are only
predictors of the optimal mental health. The presence of
personality traits resources is also regarded as a primary factor
in positive mental health in salutogenic theory (Antonovsky,
1991), according to which mental health is maintained
by efficient stress management, resilient self-regulation, and
flexible accommodation to the continuously changing world
(Block and Kremen, 1996; Block and Block, 2014). In theories of
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this kind, well-being is the consequence, or the result, of mental
health and is due to resilient accommodation, capacities that
establish a physical, psychological, and environmental balance,
and well-functioning health maintenance skills. The PISI (Oléh,
2005) includes skills for self-efficacy and self-regulation, but
does not cover global well-being, savoring, and resilience.

Balanced models of mental health

According to a recent model, the life balance and harmony
model, the key to well-being is to maintain balance and
harmony in all areas of human functioning (Lomas, 2021).
In the equilibrium theory, a key factor in well-being is the
maintenance of a relative balance between challenges and
available resources, with an emphasis on the capacities needed
to handle situations that are out of balance (Dodge et al., 2012).
Apart from omitting some important elements of well-being,
these models do not imply the abilities and capacities. Balance,
harmony, and equilibrium could be a principle in the dynamic
interaction of the pillars of mental health. Also, according to
the capability theory of Amartya Sen (see, e.g., Walker and
Unterhalter, 2007), capacities can explain the establishment and
maintenance of all possible aspects of well-being. The focus of
the model deviates from the essence of positive mental health
and this approach can be a potential predictor of positive
mental health. Sustainable Mental Health Model (Bohlmeijer
and Westerhof, 2021) integrates dysfunctional and functional
perspectives of mental health.

Mental health as the sum of the components of
well-being

In earlier tools for the measurement of the realm of positive
mental health (Bech et al, 1996; Diener et al., 2009; Lamers
et al, 2011; Huppert and So, 2013; Butler and Kern, 2016;
Lukat et al, 2016; Oldh et al, 2020), the focus has been
primarily on the components of well-being, without taking into
account all the aspects of mental health referred to in the WHO
definition and in classical theories of mental health. Another
feature of these tools is that they cannot be considered as the
operationalization of a comprehensive mental health model. It
is also important to note that the number of published measures
of well-being and mental health has decreased significantly since
2010 (Lomas, 2021).

Extracting the pillars of Maintainable
Positive Mental Health Theory

The holistic concept of positive mental health must integrate
the realm of well-being models, the psychological resources and
capacities needed to ensure and maintain positive mental health,
and the skills that guarantee their efficient functioning.

Our main goal is to develop a construct of mental
health that differs both theoretically and empirically from
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other theoretically defined constructs of multidimensional
well-being (flourishing, PERMA, etc.) called often as an
equivalent or the top-zone of mental health. We assert
that mental health is a broader concept than well-being,
justified by research based on the classical theories of mental
health (Antonovsky, 1991; Vaillant G., 2012) and on our
own studies (Oldh, 2021; Nagy et al, 2021), which is also
consistent with the mental health definition of the WHO
(Galderisi et al, 2015). However, we do not encounter in
the literature a measurement tool of mental health that could
be considered an operationalizing construct of the WHO
description of mental health, and we do not know also
a mental health model that would integrate suggestions of
scientific approaches for the pillars of positive mental health
from classical models up to most recent theories of positive
psychology. Keyes' concept of mental health, the Flourishing
construct of Diener and Huppert, and the PERMA model of
Seligman all construe positive mental health based on well-
being components. Building on classical and recent ideas of
positive mental health, in the concept of Maintainable Positive
Mental Health we would like to clarify that mental health
is a function of individual capacities (resilience, creative and
executive competencies) by means of which the individual can
work up an equilibrium with the outside world, promoting
his/her development, creating a steady state for within-person
functioning (self-regulation), and an equilibrium of positive
and negative emotions (coping, savoring). The existence and
efficient functioning of these elements may lead to the global
well-being, a multifaceted component of positive mental health.
Summarizing, in our suggested definition mental health is
a high level of global well-being which goes-together with
psychological, social, and spiritual well-functioning, resilience,
efficient creative and executive functioning, coping and
savoring capacities, all pillars insuring the maintainability
of mental health.

The first pillar in our new model is Global Well-
being. MPMHT integrates existing well-being theories and the
identified dimensions of well-being in the global well-being
pillar. Global Well-being means multi-component subjective
well-being encompassing emotional states and psychological
functioning in the emotional, psychological, social, and spiritual
areas in life (Olah and Kapitdny-Fovény, 2012; Olah, 2016; Olah
et al,, 2020). Table 1 indicates the pillars of Global-Well-being
which goes hand in hand with savoring capacity, creative and
executive efficiency, self-regulation, and resilience.

The second pillar is Savoring which refers to the ability and
capacity which allows individuals to mentally mobilize their
joyful memories and experiences to generate mental well-being,
reliving them in the present and, furthermore, extending them
to future events (Bryant and Veroff, 2007). Savoring is also
a prerequisite for MPMHT because it is an ability that can
guarantee the achievement and maintenance of positive mental
health (Bryan et al., 2022).
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TABLE 1 Pillars of global well-being according to maintainable
positive mental health theory.

Global well-being

Emotional Positive functioning Spiritual
well-being well-being
Psychological Social
well-being well-being
Positive affect Self-acceptance Social Joy of
Happiness Personal growth acceptance transcendence
Life Satisfaction Environmental Social experience
mastery actualization Joy of
Autonomy Social universality
Positive contribution experience
relations with Social coherence Vertical and
others horizontal
Social responsibility
integration

Thirdly, utilizing Creative and Executive Efficiency
competence, an individual becomes able to cope with the
difficulties they encounter by mobilizing their various
competencies in the difficult, stressful, and challenging
situations of life. Furthermore, it indicates how individuals are
able to provide successful individual and social problem-solving
behavior (Ol4h, 2005; Ol4h et al., 2020).

Fourthly, the ability to regulate and control emotions,
temperament, and negative states and to persist in achieving
a given goal plays an important role in mental health (Oldh,
2005; Elliot et al, 2011; Singh and Sharma, 2018). Self-
regulation is the capacity of the individual to disregard
prominent responses and to regulate affects, cognitions, and
behaviors. It is the ability to alter thoughts, feelings, desires,
and actions in the perspective of such higher goals and would
represent one of the most adaptive variables of human behavior
(Vohs and Baumeister, 2004).

The fifth pillar is Resilience. With the ability of
resilience, an individual is able to mobilize their mental
capacities and resources to maintain positive mental
health when they face unexpected, stressful, and difficult
situations. The higher the level of resilience, the more
quickly the individual is able to recover from a sudden,
situation (Connor and Davidson,
2003; Southwick and Charney, 2018;
2021). MPMHT, these
components are together responsible for the mental health

of the individual.

unexpected  stressful

Verdolini et al.,

According  to independent

Although  various  psychological —constructs  exist,
the mental health test (MHT) could be the first test
to have a five-dimensional complex structure (Global

Well-being, Savoring, Creative and Executive Efficiency,
Self-regulation, and Resilience), with the aim of covering
the wide spectrum of mental health. For these reasons,
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the present study aimed to operationalize the MPMHT
by preparing the validation of the five-scale MHT on a
Hungarian population.

Overview of the present studies

Two studies were carried out to prepare and validate
the final version of the MHT. The aim of Study I was to
finalize with EFA a set of items for which the five-dimensional
statistical model of the MHT yields appropriate fit indices.
The main aim of Study II was to confirm the model on a
new, independent sample. After this verification of structural
validity, both studies were used to check the substantive
validity of the MHT.

Study | exploratory factor analysis
Method

Participants and procedure

Participants completed a 64-item online questionnaire
posted from mid-January 2020 for 2 months in Facebook groups
that are frequently visited by adults of different ages' and with
different occupations and interests. Ethical approval for the
study was granted by the Research Ethics Committee of the
local university (permission number: 2019/61). Participation
was voluntary and anonymous. Informed consent was obtained
but no compensation was given. The valid study sample
consisted of 1,736 adult persons (448 males and 1,288 females).
Among them 1,540 persons were residents of Hungary,
and 196 persons were residents of other countries who
filled in the Hungarian-language online questionnaire?. The
sociodemographic characteristics of the sample are summarized
in Table 2.

Based on the data in Table 2, we can conclude that the
Study I sample was sufficiently heterogeneous for us to draw
valid conclusions about the MHT from the sample. Although
the majority of participants in the sample were women (74.2%),
the number of men (448) was also sufficiently large to ensure
representative results.

In terms of age, the majority of the participants (38.9%)
were middle-aged (36-50 years), although the number of people
over 65 (198) was also substantial. There was a strikingly low
proportion of young people aged between 18 and 25 (1.9%, 33
people). The sample was also balanced according to the type of

1 Seniors Group; Through Engineers’ Eyes; Professionals Group;
Danube Anglers; Youth of Budapest; Soccer fans; We enjoy cooking;
Gardeners; Classical music lovers; Viticulturists and Winemakers Club.

2 Their place of residence could be identified based on the name of
the settlement provided by them.
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city where participants lived, since the number of respondents
in all categories was over 300. More than 98% of the participants
had a high-school certificate. Regarding marital status, 50.1% of
the participants were married, while a small proportion (5.0%)
were widowed. The majority of the participants (57.8%) were
employed, although there was also a significant proportion of
retired participants (20.7%) and entrepreneurs (14.5%). The
vast majority of participants in the sample (74.6%) considered
their financial situation to be average, although there was also
a non-negligible proportion of wealthy people (17.5%). Only a
small proportion of respondents declared themselves to be poor
(2.0%) or rich (0.6%).

Measures

Nine of the questions in the questionnaire referred to
sociodemographic data (gender, age, place of residence, etc.,
see Table 2). One question (Positive experience%) assessed
the proportion of the respondent’s recent positive experiences
(1 = 10% positive experiences and 90% negative experiences . ..
9 = 90% positive experiences and 10% negative experiences).
Four special questions, scored using a six-point Likert scale,
assessed the physical and mental condition of the respondent:
(1) Physical condition (My physical state is: 1 = very bad,
2 = bad, 3 = acceptable, 4 = good, 5 = very good, 6 = excellent);
(2) General mental state (My general mental state is: 1 = very
bad, 2 = bad, 3 = acceptable, 4 = good, 5 = very good,
6 = excellent); (3) General health condition (I am satisfied with
my general health: 1 = strongly disagree, 2 = moderately disagree,
3 = slightly disagree, 4 = slightly agree, 5 = moderately agree,
6 = strongly agree); and (4) Physical strength (I feel strong and
physically robust: 1 = strongly disagree, 2 = moderately disagree,
3 = slightly disagree, 4 = slightly agree, 5 = moderately agree,
6 = strongly agree).

Mental health test

The basic concept was to develop a mental health test
(MHT) in the form of a short questionnaire comprising no
more than 20 items to obtain a comprehensive picture of mental
health according to MPMHT. The items on the five scales were
selected based on the following arguments, considering that
the item that most strongly represents the given measuring
instrument should be selected (Oldh et al., 2018):

(1) Well-being. This scale is based on the following three
areas of subjective well-being: (i) the ratio of positive and
negative experiences (Fredrickson, 2009; Appendix, item
1); (ii) the subjective quality of the state of mental health
and well-being (Lyubomirsky, 2010; Appendix, item 14);
and (iii) the global level of happiness (Huppert and So,
2013; Appendix, item 18).

(2) Savoring. For this scale, three items were selected from the

short Hungarian version of the Savoring Beliefs Inventory

(Nagy et al, 2021) based on the criteria that they be
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comprehensive, simple, and highly representative of the
total score of the questionnaire. The three items selected for
the MHT according to these principles (Appendix, items 3,
10, and 12) explained the total score of the 10-item short
Hungarian form of the Savoring Beliefs Inventory with a
variance ratio of R? = 0.81 based on annual data from the
Happiness Map of Hungary between 2015 and 2019, with a
sample size of 8,0353.
(3) Creative and Executive Efficiency. This scale consists of
four items (Appendix, items 5, 7, 15, and 17) taken from
the 16-item short version of the Psychological Immune
Competence Inventory (PICL see Oldh, 2005), using the
same names. A fifth item, which was also considered an
important component of creative and executive efficiency,
was added from the 80-item version of the PICI (Olah,
2005) (Appendix, item 9).
(4) Self-regulation. For this scale, three items were selected
from the self-regulation subscale of the 16-item short
version of the PICI (Olih, 2005).
Resilience. Items for this scale in the first version of the
MHT (Olah et al., 2018) were selected from the Resilience
subscale of the 16-item short version of the PICI (Olih,

2005). Taking into account the many different scales of

5

resilience (Block and Kremen, 1996; Connor and Davidson,
2003; Smith et al., 2008; Windle et al., 2011), we were
looking for one that is internationally recognized and
that has already been translated into several languages.
Applying linear regression analysis, four items (Appendix,
items 4, 6, 11, and 13) of the six-item Brief Resilience
Scale (Smith et al,, 2008) explained the total score of
the six-item test with a variance ratio of R*> = 0.95
on a sub-sample (n = 8,035) of the above-mentioned
Happiness Map of Hungary.

Based on the above considerations, the MHT questionnaire
comprises 18 items (see Appendix) divided into five scales of
three, three, five, three, and four items respectively. The items

3 https://dailynewshungary.com/happiness-map-of-hungary/

10.3389/fpsyg.2022.775622

are scored according to six-point Likert scales (1 = does not
agree at all, 6 = agrees completely). The Well-being, Savoring,
and Creative and Executive Efficiency subscales include positive
items only. The Self-regulation subscale contains negative
items only. The Resilience subscale consists of two positive
and two negative items. The final scores are obtained by
averaging the scores obtained for the items in each of
the five scales.

Flow

The key element of Csikszentmihalyi’s flow construct
(immersion in activity, constant interest) was examined based
on Magyarddi et al. (2013, 2014), using the following item: “If
something really interests me, I am able to do it with pleasure
and in depth, even in difficult situations.”

Positive emotions, engagement, positive relationship,
meaning, accomplishment questionnaire
(PERMA-profiler)

The PERMA model was developed by Seligman (2018),
building on his further developed earlier concept of authentic
happiness. The components of the five-pillar model reinforce
one another in creating and maintaining a state of well-being.
The 23-item PERMA-Profiler (Butler and Kern, 2016) measures
Seligman’s model using a 10-point Likert scale (0 = never/not
at all/terrible; 10 = always/completely/excellent). In the case
of 15 items, the five basic pillars are measured using three
questions each; eight items, comprising three questions each, are
used to assess negative emotions (e.g., “How often do you feel
anxious?”) and health (e.g., “How would you rate your health?”).
Among the 23 items one item is used to measure happiness (“All
in all, how happy would you say you are?”) and one item is
used to measure loneliness (“How lonely do you feel in your
daily life?”). In terms of the scales that represent the five basic
pillars, the Positive Emotion scale focuses on the frequency
of experiencing positive emotions (e.g., “How often do you
feel joyful?”). The Engagement scale refers to the frequency of
experiencing flow and the absorption of cognitive and emotional
resources (e.g., “How often do you become absorbed in what
you are doing?”). The Meaning scale examines the tendency to

TABLE 2 Sociodemographic characteristics of the participants of Study | (n = 1,736, 448 — 25.8% males, 1,288 — 74.2% females).

Age 18-25 years 26-35 years 36-50 years 51-65 years 66-90 years
old: 1.9% old: 6.5% old: 38.9% old: 41.3% old: 11.4%
Number of children 0:18.5% 1:23.2% 2:41.7% 3:13.0% 3+:3.6%
Type of city Village: 22.4% Small town: 33.2% Large town: 25.8% Capital: 18.6%
Educational level Primary: 1.7% Secondary: 38.2% College: 35.2% University: 24.9%
Marital status Lives alone: 28.9% Civil partnership: Married: 50.1% Widow: 5.0%
16.0%
Profession Employee: 57.8% Retired person: Entrepreneur: 14.5% Unemployed: 3.9% Other: 3.1%

Financial status

Poor: 2.0%

20.7%

Below average: 5.3%

Average: 74.6% Wealthy: 17.5% Rich: 0.6%
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TABLE 3 Cronbach’s alpha and McDonald’'s omega values measuring
the internal consistency of the MHT scales in Study I.

Scale Number of  StudyI (n =1,736)
items
o ®
Well-being 3 0.84 0.85
Savoring 3 0.85 0.85
Creative and Executive Efficiency 5 0.85 0.85
Self-regulation 3 0.85 0.85
Resilience 4 0.75 0.77
Resilience (without item 6) 3 0.74 0.78

a, Cronbach’s alpha; », McDonald’s omega.

set meaningful goals, seek meaning, and serve meaningful goals
that transcend the self (e.g., “In general, to what extent do you
lead a purposeful and meaningful life?”). The Accomplishment
scale provides information about the extent to which one’s own
successful performance and the joy of experiencing competence
contribute to increasing well-being in an individual’s life (e.g.,
“How often do you

achieve the important goals you have set for yourself?”). The
Relationships scale measures the extent to which it is true for
an individual’s life that happiness, love, and good relationships
with others are the sine qua non of well-being (e.g., “To what
extent do you feel loved?”). All the scales in the Hungarian
version of the PERMA-Profiler (Olidh, 2016) showed reliable
Cronbach’s alpha values: Positive Emotions: 0.88; Engagement:
0.57; Relationships: 0.79; Meaning: 0.76; Accomplishment: 0.74;
Health: 0.88; and Negative Emotions: 0.77.

Flourishing scale

This eight-item scale (Diener et al,, 2009) operationalizes
an improved version of Diener’s concept of subjective well-
being, in which, in addition to life satisfaction and the
dominance of positive emotions, the necessity of competence,
optimism, contributing to the well-being of others, life
purpose, self-esteem, and positive relationships are highlighted.
Cronbach’s alpha: 0.94.

To summarize, with one exception (the Engagement
subscale of the PERMA-Profiler), the scales in the above
tests all had excellent reliability, with Cronbachs alpha
values of above 0.74.

Results

The internal consistency of all the scales in the MHT
was computed with ROPstat (Vargha et al, 2015). Table 3
shows that the Cronbach’s alpha and McDonald’s omega values
mostly being above 0.80 (DeVellis, 2016; Barbera et al., 2020)
were adequate for all scales. One possible way to improve
the internal consistency would be to drop one item from the
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Resilience subscale (item 6: “Stressful events are difficult to
bear”). Calculating pairwise correlations of the scales, Table 4
shows that most of the scales have a moderate positive
relationship with Pearson’s r of between 0.35 and 0.62 with
two exceptions. This is consistent with the theory that different
components of mental health are positively related to one
another (Ryff and Marshall, 1999).

In the next step we performed a five-factor EFA using Mplus
(Muthén and Muthén, 1998-2011) to verify that the 18 items
of the MHT form five factors according to the constructed
subscales. Due to the strongly non-normal distribution of
the scales (see the last two columns of Table 4), a robust
maximum likelihood estimator (MLR) (Maydeu-Olivares, 2017)
was applied with Geomin oblique rotation, allowing correlating
factors (Hattori et al,, 2017). The rotated factor loading matrix
is shown in Table 5. In this table, the item indices (il, i2, etc.)
correspond to the item indices in the Appendix, supplemented
by the abbreviation of their scale (i1W, i2SR, etc.). Based on
Table 5, we can conclude that each item in the Well-being,
Savoring, Creative and Executive Efficiency and Self-regulation
scales forms a separate factor with loadings above 0.60, with two
exceptions (i12S: 0.40; 19C: 0.41). In the case of the Resilience
scale, one of the four items loaded to Self-regulation scale (i6R:
0.50) and another item (i13R) loaded to the Self-regulation scale
as well with a 0.38 loading (see Table 3).

Study Il confirmatory factor
analysis

Method

Participants and procedure

Participants completed a 179-item online questionnaire.
The questionnaire was published in various groups on
Facebook, as the most commonly used social platform. The
responses were obtained from the widest possible variations of
the groups according to place of residence (e.g., people living
in the 2nd district of Budapest, “What I heard in Debrecen,’
“What I saw in Sopron”); topic (e.g., nature conservationists,
vegetarians); sports (e.g., kayak-canoeists, training plans and
experiences, novice runners); profession (e.g., job seekers,
social workers); spirituality (e.g., atheist-Christian discussion
group, daily spiritual quotes, Christian youth); higher education
(e.g., law students, teachers); and others (e.g., mathematics
for everyone, motivation for everyday life) in order to reach
participants from as many social strata as possible.

Ethical approval for the study was granted by the Research
Ethics Committee of the local university (permission number:
70/2019/P/ET/2). Participation was voluntary and anonymous.
Informed consent was obtained but no compensation was
given. The sample, selected by random sampling, consisted of
1,083 individuals (233 males, 847 females, and three individuals
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TABLE 4 Intercorrelations and coefficients of the skewness and kurtosis of the MHT scales in Study | (n = 1,736).

10.3389/fpsyg.2022.775622

Scale Savoring CEE Self-regulation Resilience Skewness Kurtosis
Well-being 0.62%** 0.62*** 0.35%** 0.60*** -0.85%** 0.61%**
Savoring 1 0.61*** 0.19*** 0.46*** -0.79*** 0.48***
Creative and Executive Efficiency 1 0.24%%* 0.497% —0.78%** 0.657**
Self-regulation 1 0.45%* -0.50** —0.45%**
Resilience 1 —0.34%** -0.01
*p < 0.001.

TABLE 5 Five-factor exploratory factor analysis of the 18 items of the
MHT using MLR method and Geomin oblique rotation on the data

religious in their own way and 31.1% declared themselves to be

from Study | (n = 1,736): Five-factor factor weight matrix.

Item Factorl Factor2 Factor3 Factor4 Factor5
iw 0.67 0.06 —0.01 0.03 —0.01
il4aw 0.85 —0.01 0.03 0.01 0.04
ilsw 0.79 0.00 —0.01 0.02 0.03
i3$ 0.04 0.72 0.04 0.01 0.08
i108 —0.02 0.99 —0.03 0.00 —0.04
i12$ 0.32 0.40 0.09 0.01 0.14
i5C —0.03 0.01 0.78 0.01 0.08
i7C —0.03 0.00 0.78 0.04 0.04
i9C 0.30 0.14 0.41 —0.02 0.04
i15C 0.23 —0.06 0.65 0.03 —0.03
i17C 0.12 0.08 0.51 —0.06 —0.08
2SR 0.02 0.07 0.01 0.84 —0.02
i8SR 0.08 0.03 0.00 0.78 —0.08
il6SR —0.07 0.00 0.044 0.75 0.21
4R 0.06 0.08 0.19 0.00 0.67
i6R 0.08 —0.07 —0.01 0.50 0.25
il1R 0.15 0.065 0.03 —0.01 0.69
il3R —0.02 —0.046 —0.14 0.38 0.50

W, Well-being; S, Savoring; C, Creative and Executive Efficiency; SR, Self-regulation; R,
Resilience. Cells with factor loadings greater than 0.35 are highlighted with a bold.

who did not disclose their gender) who completed the 179-

item questionnaire online between December 2019 and March

2020. Their sociodemographic characteristics are summarized

in Table 6.

Based on the data presented in Table 6, it can be concluded
that the Study II sample was slightly less heterogeneous and
of slightly different composition than the Study I sample.
The majority of the participants in the sample were female
(78.2%). On the other hand, there were significantly more
young people below the age of 25 (33.1% vs. 2%), while
the proportion of those over the age of 50 (1.2% vs. 52.7%)
was substantially lower. There were more university students
(22.2%) and fewer retired participants (1.4%, as part of the
“other” category). As in Study I, the vast majority of participants
in Study II (67.1%) also considered their financial status to be
average. In terms of religiosity, 68.9% declared themselves to be
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atheists, while 3.4% said that religiosity was important (or very
important) to them.

Measures

Eight of the questions from among all the items were related
to sociodemographic data (gender, age, etc., see Table 6). Three
questions were specifically related to the subject’s physical and
mental well-being: (1) Subjective health status (“Overall, how
would you rate your health status?” with response options:
1 = very bad, 2 = bad, 3 = average, 4 = good, 5 = excellent);
(2) Subjective satisfaction with life (“Overall, how satisfied are
you with your daily life?” with endpoints for response options:
1 = completely dissatisfied and 10 = completely satisfied); and
(3) Subjective happiness (“All in all, how happy would you say
you are?” with endpoints for response options: 1 = completely
unhappy and 10 = completely happy).

Mental health test
A detailed description of the measure can be found above
and in the Appendix.

Shortened aspiration index

The original questionnaire (Kasser and Ryan, 1996)
was designed to measure attitudes toward general life
affiliation, and
(wealth,
physical appearance), and health-related motivations. The

shortened,

goals representing intrinsic  (growth,

community contribution), extrinsic fame, and

14-item Hungarian version, which contains
no reversed items, measures life goals on a seven-
point Likert scale (Martos et al, 2006). The Cronbach’s
alpha values obtained were 0.80 (Extrinsic Aspiration
scale); 0.74 (Intrinsic Aspiration scale); and 0.55 (Health
Aspiration scale).

Short form of the Beck Depression Inventory

This inventory (Beck et al,, 1997; Rozsa et al., 2001) is used
to measure the inverse symptoms of mental health. The nine
items measure the following symptoms of depression using
a four-point Likert scale: social withdrawal, indecisiveness,
sleep disorder (parasomnia), fatigue, excessive anxiety
about physical symptoms, incapacity, pessimism, lack of

satisfaction and joy, and self-blame. For example, the
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TABLE 6 Sociodemographic characteristics of the participants of Study Il (n = 1,083).

10.3389/fpsyg.2022.775622

Gender Male: 21.5% Female: 78.2% No data: 0.3%
Age 18-25 years old: 26-35 years old: 36-50 years old: 51-65 years old: 66-90 years old:

33.2% 26.2% 3.4% 8.9% 1.3%
Educational level Primary: 2.5% Secondary: 21.2% Ongoing higher University: 52.0%

education: 24.3%

Profession Employee: 66.2% Student: 22.2% Entrepreneur: 3.3% Unemployed: 3.0% Other: 5.2%
Monthly income Less than 411 EUR: 411-822 EUR: 41.7% More than 822 EUR:

33.8% 24.5%

Subjective financial status

Below average: 15.4%

Average: 67.1%

Above average:

Religiosity Atheist: 31.1% Religious in their

own way: 47.4%

Importance of religiosity Not important at all:

37.0%

Quite important:
32.6%

17.5%
Religious: 21.5%

Very important:
2.1%

It affects all my
actions: 1.3%

item “I am very worried about physical problems and
its hard to think of much else” assesses excessive anxiety
obtained by
averaging the scales indicate more depressive symptoms.
Cronbach’s alpha: 0.86.

about physical symptoms. Higher scores

World Health Organization well-being index

This five-item scale (Bech et al,, 1996; Susdnszky et al,
2006) provides information about the respondent’s general well-
being based on the previous 2-week period using a four-point
Likert scale. Higher scores indicate more positive well-being.
Cronbach’s alpha: 0.87.

Satisfaction with life scale

This scale (Diener et al.,, 1985; Martos et al., 2014) measures
global satisfaction with life using a seven-point Likert scale for
five items such as: “If I could live my life over, I would change
almost nothing.” A higher score on the scale indicates a higher
degree of life satisfaction. Cronbach’s alpha: 0.87.

Purpose in life test

Even though the name of the questionnaire (Crumbaugh
and Mabholick, 1964; Konkoly Thege and Martos, 2006)
emphasizes life goals only, this 20-item measure assesses
life meaning according to Viktor Frankl’s concept, using
a seven-point Likert scale. The higher the score, the
more the respondent experiences their life as meaningful.
Cronbach’s alpha: 0.87.

Schema questionnaire—short form

Early maladaptive schemas are thought to be important in
connection with mental health as they indicate factors such
as Failure to Achieve (“Most people are more talented than
I am”) and Emotional Inhibition (“I don’t want people to
know about my emotional inhibition personal flaws”). The
95-item questionnaire (Welburn et al, 2002; Unoka et al,
2004) assesses Youngs schemas on six-point Likert scales.
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The 19 subscales, comprising five items each, are organized
into five schema domains: (1) Disconnection/Rejection; (2)
Impaired Autonomy/Performance; (3) Other-directedness; (4)
Impaired Limits; and (5) Over-vigilance/Inhibition. Subscale
scores are obtained by averaging the scale scores. The
Cronbach’s alpha values for the subscales were between
0.76 and 0.94.

To summarize, with one exception (the two-item Health
subscale of the Shortened Aspiration Index), the scales used in
the above tests all had excellent reliability, with Cronbach’s alpha
values of above 0.74.

Results

Confirmatory factor analysis (CFA) was performed with
several settings with Mplus (Muthén and Muthén, 1998-2011).
The most important results are summarized in Table 7. Row 1
of Table 7 shows the adequacy measures of the EFA model of the
MHT. The root mean square error of approximation (RMSEA)
(Steiger and Lind, 1980) and standardized root mean square
residual (SRMR) (Hu and Bentler, 1999) are absolute fit indices
which indicate acceptable fit if their values are less than 0.06 and
0.05 respectively (Maydeu-Olivares et al., 2019). The model has
an acceptable fit since the values of the two indicators do not
exceed 0.06 (except in one case (RMSEA of Model 1: 0.06), and
this is true for all models in Table 7. In the case of RMSEA,
the theoretical value should optimally not exceed 0.05 (Steiger
and Lind, 1980). A 90% interval estimate is included in the
Clgo(RMSEA) column. This is good if the value 0.05 is included
in it (Browne and Cudeck, 1993). The p-value of the test that
the theoretical value is not greater than 0.05 can be found in the
pClose column. This is good if it is greater than 0.05, or, in other
words, if it is not significant. Adequacy indicators also include
two relative fit indicators, the comparative fit index (CFI) and
the Tucker-Lewis Index (TLI). A good fit is indicated when the
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TABLE 7 The main model fit indices in exploratory factor analysis and confirmatory factor analysis of the five-factor model of the MHT.

Chi-square AICBIC RMSEA Cl.g9 (RMSEA) pClose CFITLI SRMR
Model 1 Exploratory factor analysis on Study I sample (n = 1,736)

460.963*** (df = 61) 80591.0 81186.1 0.061 [0.056; 0.067] <0.001 0.966 0.924 0.017
Model 2 Confirmatory factor analysis on Study II sample (n = 1, 083)

497.180%* (df = 109) 56140.6 56444.9 0.057 [0.052; 0.063] 0.009 0.9340.918 0.057
Model 3 Confirmatory factor analysis on Study II sample (n = 1, 083).

323.529°%* (df = 107) 55890.6 56204.8 0.043 [0.038; 0.049] 0. 980 0.963 0.953 0.043
Model 4 Second order confirmatory factor analysis on Study II sample (n = 1, 083).

351.044%%% (df = 112) 55917.9 56207.2 0.044 (0.039; 0.050) 0.960 0.960 0.951 0.048

**p < 0.001. All analyses refer to tests done without item i6R. In case of Model 3 and Model 4, we allow the residual terms of items i3S and i10S to correlate within the Savoring scale, and

we allow the residual term of item i9C to correlate with latent factor 1 (Well-being).

CFI value reaches 0.95 and the TLI value is not much lower, but
definitely higher than 0.90 (Hu and Bentler, 1999). The AIC and
BIC are measures of comparative fit and their lower values are
favorable (Kenny, 2015).

In CFA we chose a robust method for model fitting
(maximum likelihood mean variance, MLMV), which, in the
case of CFA, provides a good alternative to the traditional
ML method requiring multidimensional normality (Gao et al,
2020). The CFA results testing Model 2 indicated a high
modification index (79) for the residual correlation between
i3S and i10S, and also a high modification index (102) for
the correlation between i9C and latent factor 1 (Well-being).
The latter is in accordance with the corresponding factor
loading exceeding the 0.40 level in EFA (see Table 5). In
order to improve model fit, we built these correlations in
the subsequent CFA models. The improvement is justified by
the more favorable fit values in the Model 3 row (RMSEA,
SRMR < 0.05; pClose, CFI, TLI > 0.95), having also decreasing
AIC and BIC values.

A very important result is that testing our five-factor
model on an independent Study II sample, the values obtained
indicated good fit for all indicators. Furthermore, when we
built in the model a second order factor of the five scales
(see row 4), we still had good fit values. To summarize,
the five-factor model of the 17-item MHT with the original
five scales was confirmed by good fit indices. This result
was achieved by allowing one within factor correlation of
the residuals (between i3S and i10S), and one cross-loading
(between i9C and the latent factor of Well-being) in the
final model. In Table 7 all chi-square tests reject the null
hypothesis of exact fit, in large samples, like in ours, this often
occurs even when the postulated model is only trivially false
(Shi et al., 2018).

The internal consistency of all the scales in the MHT was
computed with ROPstat (Vargha et al., 2015). Table 8 indicates
that the Cronbach’s alpha and McDonald’s omega values mostly
being above 0.71 (DeVellis, 2016; Barbera et al,, 2020) were
adequate for all scales.
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Substantive validity
Discriminant validity

In order to check the discriminant validity of the MHT
scales, we computed for each scale the proportion of variance
explained by the other four scales using multivariate linear
regression (Lehmann, 1988) on the pooled sample of the
two studies (n = 2,819). The explained proportions of
variance were measured by the appropriate R? values.
The obtained R? values for the Well-being, Savoring,
Creative and Executive Efficiency, Self-regulation, and
Resilience scales were 0.55, 0.44, 0.41, 0.17, and 0.44
respectively. The unexplained proportions of variance
of the five scales were therefore 44.6, 56.4, 58.8, 82.7,
and 55.6%, the smallest (44.6%) belonging to Well-being
the
result,

and largest (82.7%) belonging to Self-regulation.
This which the
of all five scales, shows that each scale has a unique

confirms discriminant validity
part of at least 44% that is not covered by the other
four. Well-being is the only scale where the unexplained
proportion of variance is less than 50%, indicating that this
scale plays a central role within the five-pillar construct
of mental health.

TABLE 8 Cronbach'’s alpha and McDonald’'s omega values measuring
the internal consistency of the MHT scales in Study II.

Scale Number of Study II (n = 1,083)
items
o ®
Well-being 3 0.899 0.879
Savoring 3 0.718 0.896
Creative and Executive Efficiency 5 0.768 0.894
Self-regulation 3 0.709 0.914
Resilience (without item 6) 3 0.861 0.873

a, Cronbach’s alpha; w, McDonald’s omega.
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External and content validity of the
mental health test

The content validity of the MHT and the characteristics
of the five scales were analyzed with Pearson’s correlations,
using different mental health measurement variables from the
two studies. Tables 9, 10 indicate these results. Regarding
the classification of the strength of the Pearson’s correlations,
we followed Cohen’s convention (Cohen, 1988, pp. 79-80).
According to this, a correlation is said to be weak if the absolute
value of r does not reach 0.1, and to be medium, strong,
or very strong if the absolute value of r reaches 0.3, 0.5, or
0.7 respectively.

10.3389/fpsyg.2022.775622

Based on correlations exceeding 0.70 in Tables 9, 10, we
can conclude that the three-item Well-being scale measures
something very similar as other, traditional tests of well-
being such as Diener’s Flourishing Scale, the PERMA-Profiler,
the WHO Well-Being Index, and the Satisfaction with Life
Scale. The Positive Emotions subscale of the PERMA-Profiler
explains the biggest proportion of variance among the subscales.
In accordance with the construct content of the Well-being
scale, strong correlations were found with the meaning in
life variable (Purpose in Life Test) and the Meaning subscale
of the PERMA-Profiler, which confirms the significant role
of experiencing the meaning of life in terms of well-being.
All these results provide ample evidence of the criterion

TABLE 9 Correlations of the MHT subscales with the validating mental health variables of Study | (n = 1,736).

Variable Well-being Savoring Creative and Executive Efficiency Self-regulation Resilience
Diener 0.728** 0.580** 0.671** 0.344** 0.506**
P-Positive Emotions 0.774** 0.503** 0.520%* 0.432** 0.567**
P-Engagement 0.507°* 0.386** 0.443** 0.266** 0.372%¢
P-Positive Relationships 0.585%* 0.408** 0.389** 0.258** 0.367**
P-Meaning 0.665** 0.472** 0.548** 0.299** 0.458**
P-Accomplishment 0.580** 0.414** 0.551** 0.279** 0.434**
P-Happiness 0.752** 0.484** 0.460** 0.349** 0.511**
P-Health 0.482** 0.308** 0.338** 0.271** 0.383**
P-Negative Emotions —0.616** —0.376** —0.396** — 0.540** — 0.543**
P-Loneliness — 0.459** — 0.265** —0.265** — 0.284** — 0.342**
PERMA 0.743** 0.520** 0.579** 0.367** 0.523**
Positive Experience% 0.484** 0.252** 0.262%* 0.296** 0.329**
Physical Condition 0.435%* 0.265%* 0.319%* 0.264** 0.340%*
General Mental State 0.720%* 0.450** 0.469** 0.431%% 0.557%%
General Health Condition 0.465** 0.292** 0.320** 0.284** 0.372**
Physical Strength 0.448** 0.296** 0.353** 0.240** 0.365**
Worry — 0.345** —0.148** — 0.154** — 0.304** —0.357**
Nervous — 0.407** —0.195** —0.215** — 0.394** —0.381**
Tense — 0.422** —0.203** —0.215** — 0.384** — 0.390**
Restless — 0.347** —0.165** —0.190** — 0.247** — 0.302**
Flow 0.541** 0.521** 0.646** 0.275** 0.429**
df =1,538; *p < 0.05. **p < 0.01. The letter P at the beginning of the variables indicates that it is a subscale of the PERMA-Profiler.

TABLE 10 Correlations of the MHT subscales with the validating mental health variables of Study II.

Variable Well-being Savoring Creative and Executive Efficiency Self-regulation Resilience
Extrinsic Aspiration —0.042 0.077* 0.092** —0.208** — 0.085**
Intrinsic Aspiration 0.168** 0.210** 0.241** 0.040 0.044
Health Aspiration 0.157** 0.218** 0.120** —0.078* 0.088**
Beck Depression —0.720** — 0.495%* — 0.482** —0.239** —0.528**
WHO 0.700** 0.476** 0.439** 0.215** 0.449**
SWLS 0.735** 0.503** 0.449** 0.184** 0.440**
Purpose in Life 0.767** 0.569** 0.607** 0.294** 0.563**
Young Schemas —0.618** — 0.452** — 0.431** — 0.345** — 0.532**

df = 1,083 *p < 0.05.**p < 0.01.
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validity of the MHT’s Well-being scale. Convergent validity is
indicated by negative emotional states (the Negative Emotions
subscale of the PERMA-Profiler, and the “nervous” and “tense”
questionnaire items), symptoms of depression (the short form
of the Beck Depression Inventory), and maladaptive schemas
(Young’s Schema Questionnaire). The significant explanatory
power of flow and physical well-being, as well as general health,
can also be interpreted as strengthening convergent validity
(Carlson and Herdman, 2012).

Regarding the Savoring scale, convergent validity is
evidenced by correlations above 0.50 with variables from other
MHTs (Diener’s Flourishing Scale, the PERMA-Profiler, Flow,
the Satisfaction with Life Scale, the Purpose in Life Test).
Convergent validity is further enhanced by moderate, negative
correlations with negative emotional states (Beck Depression
Inventory and the Negative Emotions subscale of the PERMA-
Profiler).

The strong correlation results for the Creative and Executive
Efficiency scale with other tests and special questionnaire items
of mental health (Diener’s Flourishing Scale, the PERMA-
Profiler, the flow items, and the Purpose in Life Test) indicate
the fulfillment of convergent validity.

In the case of the convergent validity of the Self-
regulation scale, we refer to the mostly medium-level significant
correlations with the subscales of the PERMA-Profiler and with
general mental state. In line with the meaning of the Self-
regulation scale in terms of emotionality and mood control, we
can interpret the medium to strong significant correlations with
the Negative Emotions scale of the PERMA-Profiler, Young’s
Schema Questionnaire, and the “nervous” and the “tense”
questionnaire items as contributing to the criterion validity.

As fulfillment of the convergent validity of the Resilience
scale, we refer here to its strong correlations with the Diener’s
Flourishing Scale, the general mental state questionnaire
item, the Purpose in Life Test, and the scales of the PERMA-
Profiler, especially with the Positive Emotions and Happiness
subscales. Convergent validity is indicated by strong and
medium-level negative correlations with negative emotional
states (the Negative Emotions subscale of the PERMA-
Profiler, and the “nervous” and “tense” questionnaire items),
symptoms of depression (Beck Depression Inventory), and
maladaptive schemas (Young’s Schema Questionnaire),
indicating that a high level of resilience provides some kind
of protection against negative emotions and attitudes. This
is also confirmed by the medium to strong correlations
with scales indicating mental well-being (the Meaning
and Accomplishment scales of the PERMA-Profiler, the
WHO Well-Being Questionnaire, the flow items,
the Satisfaction with Life Scale).
provided by the medium to strong correlation with flow,

and
Further evidence is

since certain behavioral competencies are essential for

flow, which can be considered as an investment in the
individual’s coping system.
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Results with sociodemographic
indicators

An examination of the relationship between the five scales
of the MHT discussed in our study and the sociodemographic
indicators yields many significant results, although these
relationships are typically rather weak. For example, for 92% of
the correlations examined, Spearman’s r is < | 0.20|. A detailed
description of these results is beyond the scope of the present
paper; thus, we refer to the most striking results only.

The effect of gender and age was analyzed in the pooled
sample of the two studies for individuals with valid gender
values (n = 2,817). Gender means differed significantly in the
case of the Savoring scale (males: M = 4.33; females: M = 4.66),
with standard deviations around 1. The gender difference
(females giving higher values) was significant in the two-sample
t-test [t(2814) = 6.90; p < 0.001], in the Mann-Whitney U test
(Z = 6.50; p < 0.001), and in the robust Brunner-Munzel rank
test [BM(1128) = 6.58; p < 0.001]. Although the Cohen’s d
(d = 0.30, 95% CI [0.216, 0.391]) and eta-squared (m? = 0.017)
effect size measures were rather weak, they were already at
an interpretable level. Figure 1 shows that the dominance of
females was manifested in all age categories.

In the same sample, a more significant effect of age was
observed for the Self-regulation (see Figure 1) and Resilience.
Using a two-way analysis of variance (ANOVA), the main
effect of age was significant for both scales: Self-regulation:
F(4; 2806) = 53.24; p < 0.001; Resilience: F(4; 2806) = 32.91;
p < 0.001, with partial eta-squared effect size values of 0.07
for the former and 0.05 for the latter, apparently stronger
than the effect of gender. In the case of self-regulation, the
gender x age interaction effect was also significant [F(4;
2806) = 4.38; p = 0.002]. Figure 2 indicates that it was due to
the fact that the level of self-regulation increased linearly with
women’s age, while in the case of men it showed an increasing
trend only in the 26-50 age range. This was also confirmed
by the fact that Spearman’s r between self-regulation and age
was significantly lower in case of men (r = 0.27, p < 0.001)
than in case of women (r = 0.38, p < 0.001). The curvilinear
effect of Age on Self-Regulation in the male subsample (1 = 681)
was examined also with polynomial regression analysis, where
powers of standardized age were entered consecutively into the
regression model up to power 5. The last power that significantly
increased the R-square value was the cubic term [R> = 0.08;
0.01; Fincrease(1,677) = 9.13, p = 0.003]. This
cubic curvilinear effect of Age on Self-Regulation in the male

R?_increase =

subsample is, however, negligible relative to the substantially
stronger linear relationship that can be seen in the female
subsample (n = 2,135), where no power increased significantly
the linear effect of age (R? = 0.14).

The effects of the other sociodemographic variables were
assessed separately in the two studies. Regarding level of
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Savoring means in gender by age categories (n = 2,817).
Self-regulation
5
4,5
4
3.5
3
2,5
2
18-25 yrs 26-35 yrs 36-50 yrs 51-65 yrs 66-90 yrs
=@=|\lales ==@=Females
FIGURE 2
The mean of the Self-regulation scale by gender and age zone (n = 2,817).

education, the strongest positive correlation was with the
Creative and Executive Efficiency scale (r = 0.16 in sample I,
r = 0.13 in sample II, p < 0.001). Subjective financial status
showed a stronger relationship in both samples. In Sample
I, subjective financial status was positively related to Well-
being, with r = 0.21, and to Creative and Executive Efficiency,
with r = 0.12 (both significant at p < 0.001 level). However,
in Sample II subjective financial status also had a significant
positive relationship with Well-being (r = 0.23), Resilience
(r = 0.20), and Creative and Executive Efficiency (r = 0.17),
all at p < 0.001 level. A slightly stronger but similar pattern
was obtained in this sample for correlations with monthly
income (Well-being: r = 0.17, Resilience: » = 0.27, Creative
and Executive Efficiency: r = 0.25). Financial status therefore
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is positively related to well-being, resilience, and coping with
difficult situations. Finally, the importance of religion in Sample
IT had a weak but significant (p < 0.001) positive relationship
with the Well-being (r = 0.14) and Savoring (r = 0.13) scales.

Temporal stability of the mental health
test

In Study I, participants could voluntarily provide their email
addresses for a possible replication of the online investigation.
Participants who provided this information were asked to fill
in the same questionnaire 2 weeks (Time 2) and 11 months
(Time 3) after the first investigation (Time 1). This enabled
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TABLE 11 Test-retest correlations of the MHT scales in Study | for
replication after 2 weeks (Time 2; n = 581) and 11 months (Time 3;
n = 270).

Scale Time 1 vs. Time 1 vs.
Time 2 Time 3
Well-being 0.762 0.642
Savoring 0.774 0.623
Creative and Executive Efficiency 0.799 0.652
Self-regulation 0.838 0.709
Resilience 0.784 0.697
MHT Total 0.882 0.755

df =579, 268; *p < 0.05,**p < 0.01.

us to compute test-retest correlations to measure the temporal
stability of the MHT scales. In major categories of financial
status (below average, average, above average) the differences
among Time 1, Time 2, and Time 3 percentages were never
greater than 2 percentage points. Regarding age the Time 1 mean
of Time 2 retention sample (52.3 years) differed only slightly
from that of Time 1 sample (51.3 years). Those Ss filling in the
questionnaires both at Time 1 and at Time 3 were slightly older
at Time 1 than those who filled in the questionnaires only at
Time 1 (54.4 vs. 50.6 years; #(1734) = 5.18, p < 0.001; Cohen’s
d = 0.33,95% CI [0.203, 0.451]).

At Time 2, we had 648 usable cases and Cronbach’s alpha
values varied between 0.79 and 0.87, whereas at Time 3 we had
304 usable cases and Cronbach’s alpha values varied between
0.79 and 0.90. It can therefore be concluded that the internal
consistency of the MHT scales shows excellent temporal stability
for all scales at Time 2 and Time 3. The test-retest correlations
between the Time 1 and Time 2, and between the Time 1 and
Time3 MHT scale values are summarized in Table 11 and reflect
an excellent level of temporal stability for all scales at Time 2, and
a good level of temporal stability at Time 3, almost 1 year after
the initial investigation.

Discussion

The objective of this paper was to conceptualize
Maintainable Positive Mental Health Theory and to develop
and validate the MHT that operationalizes this model. The
theoretical basis of the MPMHT is a mental health construct in
line with the mental health definition of the WHO (Galderisi
et al, 2015). MPMHT emphasizes that the measurement of
mental health must go beyond operationalizations that define
the concept in terms of observable characteristics of well-being
(e.g., Butler and Kern, 2016; Lukat et al., 2016), or characteristics
that are listed as mirror opposites of mental disorders (e.g.,
Huppert and So, 2013; Caprara et al., 2019; Oléh, 2019).

Our results support the conceptual definition of MPMHT
that refers to a degree of global well-being that goes hand in
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hand with good emotional, psychological, social, and spiritual
functioning, resilience, coping, and savoring capacity, as well
as mental health sustainability on an ongoing basis, with
development and flexible adaptation to changing conditions
guaranteed by competencies and personality factors.

Although various psychological tests exist, with different
positive psychological constructs (see Sections “Introduction,”
“Measures,” and “Measures”), the MHT is the first test
to have a five-dimensional complex structure (Well-being,
Savoring, Creative and Executive Efficiency, Self-regulation,
and Resilience), with the aim of covering the wide spectrum
of mental health.

The most important finding in our online cross-sectional
studies is that the five-dimensional structural validity of the 17-
item MHT was verified by EFA using a large sample (Study I,
n =1,736). In turn, using CFA, the five-factor MHT model with
the original five scales was confirmed by excellent fit indices in
another large and independent sample (Study II, n = 1,083).
In addition, the internal consistency and temporal stability of
the scales was proven. By analyzing the discriminant validity
using multivariate linear regression, we were able to conclude
that all five scales have a significant individual part of at least
44% that is not covered by the other four scales. The scale with
the highest unique variance of 82.7% is Self-regulation, although
the unique variances of the Savoring and Creative and Executive
Efficiency scales also exceed 55%. The Well-being scale is the
only one for which the unexplained proportion of variance is
less than 50%. This suggests that, among the five components
of mental health, well-being plays a central role. To expand and
confirm the individual meaning of the scales, several tests and
individual questionnaire items were used in correlation analyses,
and sociodemographic variables in ANOVAs.

The results support that the Well-being scale confidently
measures subjective well-being, which itself comprises several
components (biological, psychological, social, and spiritual).
The Well-being scale correlates at a high level with related
tests such as Diener’s Flourishing Scale, the PERMA-Profiler,
the WHO Well-Being Questionnaire, the Satisfaction with
Life Scale, and the Purpose in Life Test, thus it can be
considered as a very similar test. An important result is
that the existence of meaningful goals and the absence of
depressive symptoms and maladaptive schemas are an integral
part of the construct measured by the Well-being scale (see
Table 10). Well-being is related to the individual’s subjective
financial status, although this relationship is weak. Well-being
has the strongest relationship with the other components
of mental health.

The Savoring scale measures how individuals are able to
mentally mobilize their previous positive, joyful memories
and experiences to generate mental well-being, reliving them
in the present and, furthermore, extending them to future
events. This ability appears to be more prevalent among
women of all ages than men (see Figure 1). The results of

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.775622
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

Zabo et al.

the validity studies show that the Savoring scale is closely
related to the main indicators of all the MHTs involved:
Diener’s Flourishing Scale, the PERMA-Profiler, Flow, the
WHO Well-Being Questionnaire, the Satisfaction with Life
Scale, and the Purpose in Life Test (see Tables 9, 10),
which confirms the validity of its construct. The Creative and
Executive Efficiency scale measures how individuals are able to
cope with the difficulties they encounter by mobilizing their
various competencies in the difficult, stressful, and challenging
situations of life. Furthermore, it measures how individuals
are able to provide successful individual and social problem-
solving behavior. The Creative and Executive Efficiency scale
shows strong correlations with other tests of mental health
(the Flourishing Scale, the PERMA-Profiler, the Purpose in Life
Test), which indicates the fulfillment of convergent validity
(see Tables 9, 10). It is also related to the competence
component, in that a person who achieves a high value on
this scale also has a better chance of reaching flow experience
(see Table 9). Further results of the validity studies show
that the Creative and Executive Efficiency scale is a negative
predictor of negative emotions, symptoms of depression, and
maladaptive schemas.

The Self-regulation scale provides information about a
person’s ability to regulate and control emotions, temperament,
and negative states. Positive correlations between the Self-
regulation scale and general mental state, and negative
correlations with negative emotional states were consistently
obtained, indicating the general good functioning of the
individual (see Tables 9, 10). The construct measured by the
Self-regulation scale correlates weakly with age. Self-regulation
is sometimes more successful in the case of older people,
and this positive age effect is more dominant in women (see
Figure 2).

The
capacities and resources that can be mobilized when a

Resilience scale measures the level of mental

person faces unexpected, stressful, and difficult situations.
The higher the level of resilience, the more quickly the
individual is able to recover from a sudden, unexpected
Our that
capacity to experience flow, meaningful life goals, lack of

stressful ~ situation. results confirm a good
negative emotional states, satisfaction with life, and the
absence of depressive symptoms and maladaptive schemas
contribute to a higher level of resilience (see Tables 9, 10).
Like self-regulation, resilience has a positive but weak
relationship with age.

One of the key findings of our study is that there are
competencies behind the different components of mental health.
This result implies that these competences could be trained,
improved, and strengthened by their nature. This is most
obvious in the case of creative and executive efficiency, although,
based on the positive correlation with age, it must also be true
of self-regulation and resilience. Savoring also implies mental

ability that can be improved with cognitive techniques. As a
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result, the level of experienced subjective well-being, satisfaction
with life, and, in ordinary terms, happiness can be significantly
increased. Although, this positive prognosis can be confirmed
by subsequent research which aim to demonstrate how these
competencies can be developed.

One limitation of our studies is the online recruitment
of participants: despite the large size of the samples, they
cannot be considered representative. The recruitment technique
may greatly influence several aspects (e.g., age distribution;
see Tables 2, 6). Our analyses are based solely on data from
verbal questionnaires, while the MHT scales are based, among
other things, on specific behaviors, mental operations, attitudes,
and so on. For this reason, to confirm empirical validity it
would also be very important to verify the validity of the
scales with other types of psychological variables (e.g., rating
scales, direct observations, clinical symptoms, specific data
measuring physical condition, sociometric ranking, etc.). By way
of example, it would be useful to compare mental health as
measured by the MHT with the variables of 360-degree studies
(Mahar and Strobert, 2010). The meaning of the scales should
also be confirmed by examining various clinical cases with
identified psychiatric diagnoses.

Conclusion

In sum, we believe our findings show in its present,
17-item form, designed for adults, the MHT can provide a
comprehensive picture of mental health in terms of MPMHT.
The MHT has a number of advantages over existing measures
of well-being and mental health, making it a preferable
measurement device for use in future research. Applying
the MPMHT approach in consultations, in skill-improvement
sessions, in relationship training, in group sessions, and in
behavioral therapy could help to improve the level of mental
health in psychologically healthy people. Future research should
examine the MHT in the clinical population and apply MPMHT
in positive clinical psychology.
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Appendix

The Mental Health Test (MHT)

10.3389/fpsyg.2022.775622

The following statements are designed to provide information about your perceptions of wellness. Please consider each statement
carefully and thoughtfully, then enter an X to indicate the response option with which you most agree. There are no right

Or wrong answers.

Strongly
disagree

Slightly Slightly Agree Strongly
disagree agree agree

a
@
G
(4
G
6
7
(s

Joy is present more than sorrow in my everyday life./W

T easily become impatient./SR

It’s easy for me to revive the joy from pleasant memories./S
I tend to bounce back quickly after hard times./R

T often have ideas that are taken further by others./C

T have a hard time making it through stressful events./R

Others describe me as a problem solver./C

Tam impulsive: I act first and think second./SR
(9) I can successfully achieve targets which I set for myself./C

(10) I like to store memories of fun times that I go through so
that I can recall them later./S

(11) It does not take me long to recover from a stressful event./R

(12) T can make myself feel good by imagining what a happy
time that is about to happen will be like./S

(13) I tend to take a long time to get over set-backs in my life./R
(14) My general psychological state is good./W

(15) Tam good at work that needs new and original ideas./C
(16) I easily become impatient./SR

(17) T often know what people are thinking and feeling./C

(18) How do you feel about your life as a whole?/W (1: Very
bad, 6: Very good)

Scaling guide
Well-being (W): The average of the scores for items 1, 14, and 18.
Savoring (S): The average of the scores for items 3, 10, and 12.

Creative and Executive Efficiency (C): The average of the scores for items 5, 7, 9, 15, and 17.
Self-regulation (SR): The average of the scores for items 2, 8, and 16, after inverting all three items with the 7 - x transformation (x is the original, 7 - x is the inverted score).

Resilience (R): The average of the scores for items 4, 11, and 13, after inverting item 13 with the 7 - x transformation (x is the original, 7 - x is the inverted score).
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