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Abstract

The Mental Health Continuum-Short Form Revised (MHC-SF-R) is the revised version of
the Mental Health Continuum-Short Form (MHC-SF), a self-report questionnaire for
assessing positive mental health. Since previous research revealed that various items in the
MHC-SF are ambiguous and that the MHC-SF does not contain any item measuring
relational well-being, the MHC-SF-R was developed for overcoming these shortcomings.

In the MHC-SF-R the underlying structure of MHC-SF’s emotional, psychological and social
well-being dimension was taken over, the social well-being dimension was renamed into
societal well-being and a fourth dimension investigating relational well-being was added.
The primary aim of this study was to validate the MHC-SF-R by examining its factorial
structure, internal consistency and convergent validity. The secondary aim was to investigate
how the MHC-SF-R performs in comparison with the MHC-SF regarding psychometric
properties. A cross-sectional questionnaire survey design was implemented and a convenient
sample consisting of 107 English speaking students was utilized for analysis. For comparing
MHC-SF-R’s psychometric properties with MHC-SF’s, the sample was split into two groups
(MHC-SF-R/ MHC-SF). Against expectations, MHC-SF-R’s model fit was not acceptable.
Consistent with expectations, internal consistency for MHC-SF-R’s total scale was high and
convergent validity with related questionnaires was good. All of MHC-SF-R’s subscales,
except its societal well-being scale, displayed at least acceptable internal consistency
indicating that the societal well-being scale needs further improvement. Due to the small
sample, it was not possible to use the appropriate estimation method for conducting
confirmatory factory analysis. Therefore, it is suggested to reexamine MHC-SF-R’s model fit
since in case future research reveals an acceptable model fit and internal consistency of
MHC-SF-R’s societal WB scale can be improved, the MHC-SF-R becomes a more
comprehensive instrument for investigating positive mental health than the MHC-SF.

However, for the time being the MHC-SF should be preferred over the MHC-SF-R.

Keywords: Mental Health Continuum-Short Form Revised, MHC-SF-R, mental well-
being, psychometric properties, validation, factorial structure, validity, internal consistency,

positive mental health, positive psychology
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1 Introduction

Traditionally, mental health models treat mental health and mental illness as two opposing
poles situated on one continuum (Greenspoon & Saklofske, 2001). However, at present there
is strong scientific evidence that psychopathology and positive mental health are not integral
parts of one continuum but are distinct albeit related constructs contributing to mental health
(Keyes, 2002, 2005b; Lamers, Westerhof, Bohlmeijer, Ten Klooster, & Keyes, 2011; Wang,
Zhang, & Wang, 2011; Westerhof & Keyes, 2010). For this reason, it is important to have
valid and reliable instruments not only for determining psychopathology but also for
investigating positive mental health.

The Mental-Health-Continuum Long Form (MHC-LF) is a reliable and valid measure
for assessing positive mental health (Keyes, 2005a). As the MHC-LF consists out of 40
items, it is a relative long questionnaire. Long questionnaires require longer periods of
attention from respondents than short questionnaires. In clinical practice and research, usually
more than one questionnaire is handed out for completion. Since periods of attention are
limited (Kahneman, 1973), it is desirable that questionnaires are as short as possible under
consideration of being valid and reliable. Therefore, MHC-LF’s most informative items were
evaluated and the Mental Health Continuum-Short Form (MHC-SF) consisting out of 14
items was developed (Keyes, 2002).

The MHC-SF (see Appendix A) consists of three items measuring emotional well-
being (EWB), five items evaluating social well-being (SWB) and six items evaluating
psychological well-being (PWB). EWB is based on the hedonic view of well-being which is
devoted to focalize on happiness by defining well-being in terms of life satisfaction, the
presence of positive emotions and the absence of negative emotions (Diener, Suh, Lucas, &
Smith, 1999). In the MHC-SF, items assessing EWB measure happiness, interest in life and
life satisfaction. SWB and PWB bear on the eudaimonic perspective of well-being.
According to the eudaimonic perspective, well-being is defined in terms of the extent a
person is fully positive functioning. Crucial aspects of it are self-realization and finding
meaning in one’s life (Keyes, 1998; Ryan & Deci, 2001). In the MHC-SF, assessment of
SWB is inspired by Keyes’s (1998) model of SWB which suggests that SWB consists of five
dimensions, namely, social contribution, social integration, social actualization, social
acceptance and social coherence. For determining SWB, the MHC-SF comprises one item for

each of Keyes’s (1998) dimensions. MHC-SF’s PWB scale structure is derived from
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Ryff’s (1989) six dimensions of optimal functioning. Ryff (1989) subdivided PWB into self-
acceptance, positive relations with others, autonomy, environmental mastery, purpose in life
and personal growth. Here again, the MHC-SF contains one item for each dimension.

Despite a reduction from 40 to 14 items, the MHC-SF remains a reliable and valid
instrument for measuring mental health in non-clinical (Echeverria et al., 2017; Keyes et al.,
2008; Lamers et al., 2011; Perugini, Iglesia, Castro, & Keyes, 2017; Petrillo, Capone, Caso,
& Keyes, 2015) and clinical samples (Franken, Lamers, Ten Klooster, Bohlmeijer, &
Westerhof, 2018). Studies consistently showed that the MHC-SF fits best a three-factor
structure composed of emotional, psychological, and social well-being. Additionally, those
studies reported acceptable to excellent internal consistency for MHC-SF’s total scale
(Echeverria et al., 2017; Franken et al., 2018; Keyes et al., 2008; Lamers et al., 2011;
Perugini et al., 2017; Petrillo et al., 2015). Convergent validity between MHC-SF’s subscales
and corresponding validation measures (life-satisfaction, individual functioning, involvement
in society) is moderate (Keyes et al., 2008; Lamers et al., 2011; Perugini et al., 2017; Petrillo
et al., 2015) and MHC-SF’s discriminant validity with instruments measuring
psychopathology is good (Lamers et al., 2011; Perugini et al., 2017). Moreover, Lamers et al.
(2011) and Petrillo et al. (2015) found that the MHC-SF displays moderate test-retest
reliability. Additionally, they suggest that the MHC-SF seems to be sensitive to change and
simultaneously steady over time.

Although all subscales of the MHC-SF have sufficient reliability and validity, two
subscales of the MHC-SF seem to perform less well, namely the SWB and PWB subscale.
Across different populations, items loading on the SWB subscale display consistently
lower factor loadings and smaller correlation values with theoretically relevant constructs
compared to items loading on the PWB and EWB subscale. Moreover, items loading
on the PWB subscale show consistently lower factor loadings compared to items loading on
the EWB subscale (Lamers et al., 2011; Orpana, Vachon, Dykxhoorn, & Jayaraman, 2017,
Petrillo et al., 2015; Vuleti¢, Erdesi, & Niki¢, 2018). Those lower factor loadings might be
explained by Kdhle’s (2010) finding that many SWB items and some PWB items seem to be
ambiguous. By means of the method “thinking aloud”, Kéhle (2010) showed that citizens
living in Enschede (the Netherlands) seem to have most difficulties interpreting SWB items
followed by some PWB items. Support for the finding that SWB items seem to be most
problematic comes from outpatients seeking treatment in the organization “Mindfit” located
in Deventer (the Netherlands) who also reported most ambiguities while answering SWB

items (Westerhof, 2019).
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Therefore, a new version of the MHC-SF, the Mental Health Continuum-Short Form
revised (MHC-SF-R) was developed (see Appendix B). In the MHC-SF-R, EWB items were
maintained, items on the PWB scale were edited for clarity and the SWB scale was
restructured into societal well-being (societal WB) and relational well-being (relational WB).
Since the SWB scale was reorganized into two new scales, the MHC-SF-R comprises four
instead of three dimensions for assessing positive mental health. The revised version contains
19 items, three evaluating EWB, six measuring PWB, six investigating societal WB and four
appraising relational WB. In the new societal WB scale, the structure of MHC-SF’s old
SWB scale which was based on Keyes’s (1998) dimensions was taken over. Therefore, the
new societal WB scale is similar to the old SWB scale with the amendments that all
corresponding items were reframed and a second item measuring social integration was
added (see Appendix B). The new relational WB subscale has no direct connection to the old
version of the MHC-SF. Prilleltensky (2005) stressed the importance of including relational
WB into comprehensive well-being assessments. According to him, relational WB is
“reflected in the presence of supportive relationships, which derive from successful
experiences of nurturance and attachment, and is promoted by empathy and opportunities
to give and receive caring compassion® (Prilleltensky, 2005, p. 56). Since it seems
meaningful to incorporate an assessment of relational WB into a comprehensive well-being
measurement instrument, a relational WB dimension was integrated in the MHC-SF-R.
Moreover, MHC-SF’s test instructions and response options were modified. Kohle (2010)
found that several survey participants had difficulties remembering how often they had a
particular feeling during the last month. Therefore, in the MHC-SF-R test instructions were
altered by asking respondents to indicate how often they experienced a certain feeling during
the past week instead of asking them how often they experienced a certain feeling during the
past month. The response possibilities of the MHC-SF-R were adjusted, e.g. “about once a
week” was changed into “sometimes”, so that answer possibilities fit the modified test
instructions. However, MHC-SF’s 6-point Likert-Scale was retained.

The primary aim of this study is to validate for the very first time the MHC-SF-R.
For this purpose, its factorial structure will be examined, internal consistency will be
established and convergent validity with two questionnaires measuring theoretically related
constructs will be investigated. The secondary aim of the current study is to examine how the
MHC-SF-R performs in comparison with the MHC-SF in terms of psychometric properties.
In this regard, internal consistency and convergent validity of MHC-SF-R’s and MHC-SF’s

total scales and comparable subscales will be contrasted. Since the revised version of the
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MHC-SF overcomes many limitations of MHC-SF’s original version, it is expected that the
MHC-SF-R will show better or similar internal consistency and convergent validity
compared with the MHC-SF. For exploring convergent validity, two different psychological
constructs which are indicators of individual functioning were chosen, namely self-esteem
and self-efficacy (Baumeister, 1993; Gecas, 1989). According to Baumeister (1993),
self-esteem is defined as a person’s entire sense of worthiness whereat the extent of perceived
worthiness depends on how much value a person puts on him- or herself (Baumeister,
Campbell, Krueger, & Vohs, 2003). General self-efficacy can be defined as a person’s belief
in his or her ability to cope with an extensive spectrum of challenging or stressful
requirements (Luszczynska, Scholz, & Schwarzer, 2005). The psychological constructs
self-esteem and self-efficacy were chosen as validation constructs since previous research
revealed that self-esteem and self-efficacy correlate moderately with MHC-SF’s total score
and especially with its PWB subscale (Keyes et al., 2008; Lamers et al., 2011; Petrillo et al.,
2015). Therefore, it can be expected that similar correlations will be found between the
MHC-SF-R and the psychological constructs self-esteem and self-efficacy.

In line with the aforementioned aims, the following hypotheses are established. It is
hypothesized that, H1: The MHC-SF-R will show an acceptable model fit for a four-factor
structure solution (emotional, psychological, societal and relational well-being). H2: At least
acceptable internal consistency will be found for MHC-SF-R’s total scale and all of its
subscales. H3a: At least moderate statistically significant correlations will be found between
MHC-SF-R’s total score and the total scores of two different questionnaires measuring
self-esteem and self-efficacy. H3b: Correlations between MHC-SF-R’s PWB subscale score
and the total scores of the two different questionnaires measuring self-esteem and self-
efficacy will be statistically significant and higher than correlations between MHC-SF-R’s
other subscale scores with the total scores of the two questionnaires measuring self-esteem
and self-efficacy. H4: The MHC-SF-R will show significantly higher or similar internal
consistency and convergent validity for all of its scales compared with internal consistency
and convergent validity of the corresponding scales belonging to the MHC-SF.

All statistical analysis that will be run for investigating the abovementioned
hypothesis formulated with regard to the MHC-SF-R will also be run for the MHC-SF in
order to be able to contrast the MHC-SF-R with the MHC-SF in all respects. Besides
statistical analysis that are necessary for investigating the hypotheses, intercorrelations

between MHC-SF(-R)’s total scales and subscales will be explored and compared.
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2 Methods

2.1 Design

In the current study, a questionnaire survey design was implemented. Since all data were
collected during a set period of time and no comparison were made between different points
in time, the present study is a cross-sectional study. The ethics committee from University of
Twente’s Faculty of Behavioral, Management and Social Sciences (BMS) approved the study
in April 2019. The ethical approval can be requested at the faculty of BMS by means of its

registration number 190441.

2.2 Participants

For this study, English speaking students aged 18 years and older who are enrolled at a
University or HBO were chosen as the target group. Participants were recruited via personal
invitations, Facebook, Instagram and University of Twente’s Sona System. University of
Twente’s Sona System is an online application which conveys research activities
implemented by researchers and students of the University of Twente. Additionally, the
application keeps track of test subject hours acquired by students who participated as a test
subject in research activities. For completing a psychology bachelor’s degree at the
University of Twente, students have to collect in total 15 test subject hours. Subjects who
participated via the Sona System were reimbursed for their involvement with 0.25 subject
hours. All other subjects participated without compensation. The way of recruitment
implemented in this study implies that mainly students who were easy to reach were
approached. Therefore, the current sample is a convenience sample. Exclusion criteria were
being younger than 18 years, not being enrolled at a University or HBO and indicating
English language proficiency lower than advanced (i.e. beginner or intermediate level).
Altogether, 125 subjects were recruited and started the survey between the 11" of
April and the 6™ of May 2019. From those subjects, 6 participants were excluded because
their English proficiency was not sufficient (i.e. beginner or intermediate level) and 3 other
subjects were excluded because they were not enrolled as a student. Since completers only

analysis was applied, 7 subjects who did not finish the questionnaire were excluded from
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analyses. Additionally, 2 other subjects were excluded because after deleting their datasets
data for MHC-SF’s PWB subscale and RSE’s total scale were normally distributed (see 2.5).
Consequently, the final sample appropriate for analysis consisted of 107 participants from
which 53 completed the MHC-SF-R and 54 completed the MHC-SF. There was no statistical
difference [#(105) = -1.682, p = .095] in age between subjects who completed the MHC-SF-R
(M =22.5,SD = 3.0) and those who did the MHC-SF (M = 21.6, SD = 2.3). Moreover, no
statistical difference [X? (1, N=107) = 0.08, p = .777] was found in gender between
participants who completed the MHC-SF-R (52.8% female) and those wo did the MHC-SF

(55.5% female). This indicates that randomization was successful.

2.3 Measurement Instruments

2.3.1 Mental Health Continuum - Short Form, revised. The MHC-SF-R is a
modified version of the MHC-SF. It is a self-administered questionnaire containing 19 items
measuring overall mental well-being. The MHC-SF-R encompasses four dimensions
consisting of emotional well-being (3 items), psychological well-being (6 items), societal
well-being (6 items) and relational well-being (4 items). Respondents have to indicate on a
6-point Likert scale ranging from 0 “never” to 5 “almost always” how often they experienced
a specific feeling during the last week. For interpreting the outcome of the questionnaire,
mean scores of MHC-SF-R’s total score and subscale scores are calculated by dividing the
obtained score on each scale by the number of its corresponding items. The total score (0-95)
is calculated by adding up respondents’ scores obtained on all items. Subscale scores for
EWB (0-15), PWB (0-30), societal WB (0-30) and relational WB (0-20) are calculated by
adding up respondents’ scores obtained on items belonging to a particular dimension. Higher

scores indicate a higher level of mental well-being.

2.3.2 Mental Health Continuum - Short Form. The MHC-SF is a self-administered
questionnaire consisting of 14 items measuring overall mental well-being. It comprises three
dimensions made up of emotional well-being (3 items), psychological well-being (6 items)
and social well-being (5 items). Respondents have to indicate on a 6-point Likert scale
ranging from 0 “never” to 5 “every day” how often they experienced a specific feeling during

the last month. For interpreting the outcome of the questionnaire, mean scores of MHC-SF’s
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total score and subscale scores are calculated by dividing the obtained score on each scale by
the number of its corresponding items. MHC-SF’s total score (0-70) is calculated by adding
up respondents’ scores on all items. The subscale scores for EWB (0-15), PWB (0-30) and
SWB (0-25) are calculated by adding up respondents’ scores on items belonging to a specific
dimension. Higher scores reflect a higher level of mental well-being.

According to Keyes et al. (2008), Lamers et al. (2011) and Petrillo et al. (2015),
MHC-SF’s psychometric properties can be considered as adequate to good. MHC-SF’s

psychometric properties are extensively discussed in the introduction of this paper.

2.3.3 Rosenberg Self-Esteem Scale. The Rosenberg Self-Esteem Scale (RSE) is a
self-administered questionnaire measuring global self-esteem (Rosenberg, 1979). It contains
10 items evaluating positive and negative feelings about the self. Five items of the scale are
positively phrased and 5 items are negatively phrased. The negative items are reversed
scored. Respondents have to rate each item on a 4-point Likert scale ranging from 1 “strongly
disagree” to 4 “strongly agree”. The total score (10-40) is calculated by adding up
respondents’ scores obtained on each item, whereat higher scores reflect a higher degree of
self-esteem (Rosenberg, 1979).

Previous research demonstrated that the RSE shows a relatively stable one factor
structure solution (Gray-Little, Williams, & Hancock, 1997), has good internal consistency
(Schmitt & Allik, 2005) and high test-retest reliability (Torrey, Mueser, McHugo, & Drake,
2000). RSE’s convergent and discriminant validity can be considered as good (Brumfitt &
Sheeran, 1999; McCurdy & Kelly, 1997; Robins, Hendin, & Trzesniewski, 2001). In the

current study RSE’s internal consistency was high (o = .85).

2.3.4 General Self-Efficacy Scale. The General Self-Efficacy Scale (GSE) is a self-
administered instrument for measuring general self-efficacy (Schwarzer & Jerusalem, 1995).
The English version of the GSE used in this study was translated by Mary Wagner from the
original German version (Schwarzer, 1992). The questionnaire comprises 10 items
investigating the strength of an individual’s conviction in his or her capability to perform
well in difficult or novel situations. Respondents have to score each item on a 4-point Likert
scale ranging from 1 “Not at all true” to 4 “Exactly true”. The total score (10-40) is
calculated by adding up respondents’ scores obtained on each item, whereat higher scores

indicate stronger generalized self-efficacy beliefs (Schwarzer & Jerusalem, 1995).
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Previous research indicates that the GSE displays a stable one factor structure solution
(Scholz, Dona, Sud, & Schwarzer, 2002; Schwarzer, BaBler, Kwiatek, Schroder, & Zhang,
1997), has good internal consistency (Scholz et al., 2002) and exhibits moderate test-retest
reliability (Schwarzer & Jerusalem, 1999). Convergent validity of the GSE is good (Petrillo
et al., 2015; Scholz et al., 2002) and its discriminant validity is adequate (Scholz et al., 2002).

In the current study GSE’s internal consistency was high (o = .86).

2.4 Procedure

The survey was administered online via Qualtrics between the 11" of April and the 6™ of
May 2019. Participants who registered for the study were provided with a link. By means of
the link, they were able to start the online questionnaire. At the start of the questionnaire,
subjects were welcomed and informed about the purpose and the duration of the study. They
were explained that a newly developed questionnaire for assessing overall mental well-being
needs to be validated and that the duration for completing the survey takes approximately
15-20 minutes. Further, subjects were asked to answer all items to the best of their
knowledge. After providing participants with general information about the study, online
informed consent was obtained (see Appendix C). After providing informed consent,
participants were screened for eligibility and asked for their demographics (i.e. age, gender).
Provided that subjects meet all inclusion criteria, they were randomly assigned and redirected
to either the MHC-SF-R or the MHC-SF. Consequently, two independent groups were
established. This was done because it was assumed that response bias might occur if
participants fill in the MHC-SF-R and the MHC-SF in a row. After filling in either the
MHC-SF-R or the MHC-SF all subjects were asked to complete the GSE and the RSE. In the
end of the study, subjects were again provided with contact information for approaching the

research term for asking questions or getting informed about the outcome of the study.
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2.5 Analysis

For analyzing data SPSS 24.0, LISREL 9.3 and R 3.4.4 were utilized. SPSS 24.0 was used
for determining outliers concerning all scales, checking baseline differences between groups
(MHC-SF-R, MHC-SF) regarding participant’s demographics (age, gender), establishing
internal consistency for all measurement instruments including their corresponding subscales
and determining convergent validity for both versions of the MHC-SF and their subscales
with the RSE and GSE. For all analyses, completers-only analyses were implemented and
where applicable, the significance level o was set to .05.

For determining outliers, the outlier labeling rule as defined by Hoaglin and Iglewicz
(1987) was employed by multiplying the interquartile range of all scales used in this study
with the factor 2.2 for establishing their lower and upper bounds. In doing so, two outliers
were detected. One subject exceeded the lower bound for MHC-SF’s PWB scale. The other
exceeded the lower bound of RSE’s total scale. Both subjects were removed from analysis
because after deleting their datasets, data for MHC-SF’s PWB subscale and RSE’s total scale
became normally distributed.

Before analyzing the dataset, different normality tests were conducted. The normality
test Shapiro-Wilk indicated for most of the scales that data is not normally distributed
[MHC-SF-R’s total scale (p = .027), MHC-SF-R’s EWB scale (p = .006), MHC-SF-R’s
societal WB scale (p = .018), MHC-SF-R’s relational WB scale (p =.010) and MHC-SF’s
total scale (p =.007), MHC-SF’s EWB scale (p = .003), MHC-SF’s SWB scale (p =.023)]
whereas a less strict normality test, suggested by Kim (2013), pointed out that all scales are
normally distributed. Due to the contradictory normality test results, additionally histograms
with normality curves and Q-Q plots were examined. The overall picture of the three
different approaches for checking normality indicated that data for all scales is at least
approximately normally distributed. Detailed information about the outcomes of the
Shapiro-Wilk test, the normality test suggested by Kim (2013) and the eyeball test can be
found in Appendix D.

For the purpose of checking baseline differences between subjects who completed the
MHC-SF-R and those who did the MHC-SF in age, an independent t-test was run with
“group” (MHC-SF-R, MHC-SF) as independent variable and “age” as dependent variable.
Baseline differences in gender between groups were checked by means of a chi-square test of

independence.
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For examining MHC-SF-R’s and MHC-SF’s model fits, LISREL 9.3 was used for
conducting confirmatory factor analysis. Since normality tests performed in LISREL
indicated that data for the MHC-SF-R and MHC-SF is not normally distributed but normality
tests which are less strict indicated that data is normally distributed (Kim, 2013), robust
maximum likelihood is the appropriate estimation method (Li, 2016). However, the sample
sizes in both groups were too small for calculating asymptotic covariance matrices which are
necessary for conducting robust maximum likelihood estimation method. For this reason,
normal maximum likelihood estimation (Chou & Bentler, 1995) was chosen as estimation
method. All items were supposed to load on one factor and the variance of factors was fixed
to 1. For interpreting factor loadings, standardized coefficients were investigated. According
to Brown (2015), factor loadings in standardized solutions can be interpreted as the
correlation of the item with the latent factor if the model has no double-loading items on
latent factors. Therefore, squaring a standardized factor loading gives the proportion of
variance for the item that is explained by the factor. According to Hair, Black, Babin,
Anderson, and Tatham (2006), factor loadings (< .33) translating to less than 10 %
explanation are seen as problematic, factor loadings (.34 - .7) indicating 11 % and 49 %
explanation by the factor are seen as acceptable and factor loadings (> .7) exceeding 50 % of
variance explained by the factor are considered as high. For assessing model fit, different fit
indices were used: Chi-Square (X?) significance test, Root Mean Square Error of
Approximation (RMSEA), Standardized Root Mean Square Residual (SRMR), Goodness
of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI) and Comparative Fit Index (CFI).
For determining if the model displayed acceptable model fit, cut-off values recommended
from Hu and Bentler (1999) were applied. RMSEA (for sample sizes N < 250) and SRMR
values between .08 and .10 indicate acceptable model fit, values < .08 good model fit and
values > .10 poor model fit. For GFI, AGFI and CFI, a value > .90 suggests acceptable model
fit and a value > .95 good model fit. Values < .90 indicate poor model fit.

Internal consistency was established by means of Cronbach’s alpha (Cronbach, 1951).
Following Kline (2000), Cronbach’s alpha values > .7 are interpreted as acceptable and > .8
as high. Cronbach’s alpha values < .7 are referred to as inacceptable. For investigating
differences in internal consistencies between groups (MHC-SF-R/ MHC-SF) the R package
“Cocron” was run in R 3.4.4. The R package “Cocron” (COmparing CRONbach’s alphas)
can be used for comparing two or more alpha values established from either independent or

dependent groups (Diedenhofen & Musch, 2016). The implementation of comparing
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Cronbach’s alphas is based on methods illustrated by Feldt, Woodruff, and Salih (1987). The
test statistic for contrasting m independent alpha coefficients rests on a transformation of the
alpha coefficients (Diedenhofen & Musch, 2016). During transformation, the number of
participants per group and the number of items in each test is taken into consideration. If the
null hypothesis is true, the test statistic is roughly distributed as X? with df = m-1
(Diedenhofen & Musch, 2016). For comparing Cronbach’s alphas between MHC-SF-R’s
and MHC-SF’s total and subscales, the independent variable was “group” (MHC-SF-R/
MHC-SF) and the dependent variable “Cronbach’s alpha”.

Convergent validity was established by correlating MHC-SF-R’s and MHC-SF’s total
and subscale scores with RSE and GSE total scores. For calculating correlations, Pearson’s
correlation coefficient was chosen since all scales are treated as continuous data, significant
outliers were excluded, data is approximately normal distributed and scatter plots revealed
that there is a linear relationship between correlated variables. Two tailed significance testing
was conducted because it could not be accurately predicted that statistical significance goes
only in one direction. When performing correlation analysis, the correlation coefficient can
be interpreted as the effect size. Therefore, the correlation coefficient can be used to make
inferences about the strength of the association between the correlated constructs (Gall, Gall,
& Borg, 2007). In the current paper, correlation values for convergent validity were
interpreted in accordance with Cohen (1992). Therefore, correlation values < .1 are
considered as weak, correlations between .1 and .3 as small, correlations between .3 and .5 as
moderate and correlations > .5 as high. For investigating differences in convergent validity
between groups (MHC-SF-R/ MHC-SF) the R package “Cocor” was run in R 3.4.4. The
R package “Cocor” (COmparing CORalations) can be used for comparing two correlation
coefficients established from either independent or dependent groups with overlapping or
nonoverlapping variables (Diedenhofen & Musch, 2015). The implementation of comparing
two correlation coefficients established from two independent groups of different sample
sizes is based on Fisher’s r to z transformation (Fisher, 1925). After both correlation
coefficients are transformed into z-scores, the z-scores are analyzed for statistical significance
by calculating the Z-test statistic by means of the following formula: Z = (z - z2) / square root
of [ (1/N1—3)+(1/N2-3)]. When setting o = .05, the null hypothesis is assumed to be
true if the Z statistic is between + 1.96 (Diedenhofen & Musch, 2015). For the same reason as
mentioned above, two tailed significance testing was conducted. When comparing Person’s

correlation coefficients that were established between the MHC-SF-R and the validation
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questionnaires (RSE/ GSE) with the corresponding correlation coefficients that were
identified between the MHC-SF and the validation questionnaires, the independent variable

was “group” (MHC-SF-R/ MHC-SF) and the dependent variable “correlation coefficient”.

3 Results
3.1 Factor Structure

The model fit indices for MHC-SF-R’s four factor solution (EWB, PWB, societal WB,
relational WB) and MHC-SF’s three factor solution (EWB, PWB, SWB) are shown in
table 1. All fit indices suggest that MHC-SF-R’s model fit and MHC-SF’s model fit is not
acceptable, except the fit index SRMR for MHC-SF’s three factor solution (SRMR = .100).

Table 1

Maximum Likelihood Estimation of CFA Models of the Latent Structure of the MHC-SF-R Items and of the
MHC-SF Items

MHC-SF-R’s Four Factor Solution MHC-SF’s Three Factor Solution
Fit indices (EWB, PWB, societal WB, relational WB) (EWB, PWB, SWB)
(N=53) (N=54)
X 226.366%** 120.0027%***
df 146 74
RMSEA .102 .107
SRMR .109 .100
GFI .691 763
AGFI 598 .663
CFI .820 .833

Note. CFA = confirmatory factor analysis; MHC-SF-R = Mental Health Continuum Short Form revised; MHC-
SF = Mental Health Continuum Short Form; X? = chi-square; df = degrees of freedom; RMSEA = Root Mean
Square Error of Approximation; SRMR = Standardized Root Mean Square Residual; GFI = Goodness of Fit
Index; AGFI = Adjusted Goodness of Fit Index; CFI = Comparative Fit Index; CFA = Confirmatory Factor
Analysis; EWB = emotional well-being; PWB = psychological well-being; SWB = social well-being;

WB = well-being; *** =p <.001.
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Figure 1 shows the standardized coefficients established from MHC-SF-R’s four factor

solution. All standardized factor loadings for items loading on the EWB scale were high

(.76 - .94). For the PWB scale, question 13 displayed a problematic factor loading whereas all

other items loading on the PWB scale were acceptable (.51 - .69). Items loading on the

societal WB scale showed the biggest range of factor loadings (.17 - .92). For the societal

WB scale, question 6 and question 8 displayed problematic factor loadings while question 19

indicated a high factor loading. All other items loading on the societal WB scale exhibited

acceptable factor loadings. With respect to the relational WB scale, factor loadings ranged

from (.55 - .86) indicating acceptable to high factor loadings.
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Figure 1. Confirmatory factor analysis of MHC-SF-R’s four factor solution with standardized coefficients.
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Figure 2 displays standardized coefficients established from MHC-SF’s three factor solution.
For all three subscales of the MHC-SF acceptable to high standardized factor loadings were
found [EWB: (.54 - .81); PWB: (.51 - .71); SWB (.61 - .82)].

71 —> Q1 EWB = emotional well-being

Y s PWB = psychological well-being
46 —» Q2 «— 74 EWB SWB = social well-being
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Figure 2. Confirmatory factor analysis of MHC-SF’s three factor solution with standardized coefficients.

3.2 Means and Intercorrelations between MHC-SF-(R)’s Total and Subscale Scores

Table 2 and table 3 show the mean scores, standard deviations and correlational statistics
sustained from MHC-SF-R’s total score and its subscales and MHC-SF’s total score and its
subscales, respectively. For MHC-SF-R’s subscales, the lowest mean score was found for its
societal WB scale (M = 3.2, SD = 0.7) and the highest for its PWB scale (M = 3.8, SD = 0.7).
Regarding subscales belonging to the MHC-SF, the lowest mean score was observed for its
SWRB scale (M = 2.6, SD = 1.0) and the highest for its PWB scale (M = 3.8, SD = 0.7).

For the MHC-SF-R and the MHC-SF, all intercorrelations were significant (p <.01)
and positive indicating that subjects who scored higher on any dimension of the MHC-SF(-R)
scored also higher on the other dimensions. For the MHC-SF-R and MHC-SF,
intercorrelations established between their total scales and corresponding subscales were

higher than intercorrelations within their subscales. With regard to the MHC-SF-R and its
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subscales, the lowest intercorrelation was found between its societal WB scale and its EWB
scale (» = .36) and the highest intercorrelation was detected between its total scale and the
PWB scale (» = .85). Regarding the MHC-SF and its subscales, the lowest intercorrelation
was found between its SWB and PWB scale ( = .44) and the highest intercorrelation was
established between its total scale and its PWB scale (» = .89). Therefore, intercorrelations for
the MHC-SF-R and the MHC-SF are generally in the same range. For all established

intercorrelations, the strength of the relationships is moderate to high.

Table 2

Pearson’s Correlation Coefficients of MHC-SF-R’s Subscale Mean Scores and Total Mean Score (N = 53)

M (SD) 1 2 3 4 5
Total MHC-SF-R 3.5(0.6) 1
EWB 3.5(1.0) 5%* 1
PWB 3.8(0.7) 85%* 69%* 1
Societal WB 3.2(0.7) T9** 36%* A49%* 1
Relational WB 3.7(0.9) 80%* A43%% 51k 60%* 1

Note. All p values are two-tailed. MHC-SF-R = Mental Health Continuum Short Form Revised;
EWB = emotional well-being; PWB = psychological well-being; WB = well-being; ** = p <.01.

Table 3

Pearson’s Correlation Coefficients of MHC-SF’s Subscale Mean Scores and Total Mean Score (N = 54)

M (SD) 1 2 3 4
Total MHC-SF 3.2(0.8) 1

EWB 3.5(0.8) 68%% 1

PWB 3.5(0.8) 89%* S1%% 1

SWB 2.6 (1.0) 88%* A4%% 61%% 1

Note. All p values are two-tailed. MHC-SF = Mental Health Continuum Short Form; EWB = emotional
well-being; PWB = psychological well-being; SWB = social well-being; ** = p < .01.
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3.3 Internal Consistency

In table 4, internal consistency is given for the MHC-SF-R, the MHC-SF and their
corresponding subscales. For MHC-SF-R’s total scale, its EWB scale and relational WB
scale internal consistency was high. MHC-SF-R’s PWB scale displayed acceptable internal
consistency while MHC-SF’s societal WB scale demonstrated moderate internal consistency.
MHC-SF’s total scale and SWB scale showed high internal consistency whereas its EWB

scale and PWB scale demonstrated acceptable internal consistency.

Table 4

Internal Consistency (Cronbach’s Alphas) for the MHC-SF-R, the MHC-SF and Their Corresponding Subscales
Including Chi-Square Statistics for Testing Statistical Significance Between Cronbach’s Alphas

MHC-SF-R MHC-SF X2 p
(N=153) (N=54)
Total Scale .89 .88 0.04 .820
EWB .88 75 4.88 .027*
PWB 75 77 0.06 .800
Societal WB and SWB .65 .83 4.54 .033*
Relational WB .85 - - -

Note. All p-values are two-tailed. Cronbach’s alpha for the societal WB scale is given for the MHC-SF-R and
Cronbach’s alpha for the SWB scale for the MHC-SF. MHC-SF-R = Mental Health Continuum Short Form
Revised; MHC-SF = Mental Health Continuum Short Form; EWB = emotional well-being;

PWB = psychological well-being; SWB = social well-being; WB= well-being; X? = Chi-Square statistics
calculated according to methods suggested by Feldt et al. (1987) with (df=1); * =p <0.05.

Significant differences between Cronbach’s alphas were found between MHC-SF-R’s and
MHC-SF’s EWB scales [X? (1, N =107) = 4.88, p = .027], indicating that Cronbach’s alpha
of MHC-SF-R’s EWB scale (o = .88) is significantly higher than Cronbach’s alpha of
MHC-SF’s EWB scale (a0 = .75). Moreover, there was a significant difference between
MHC-SF-R’s societal and MHC-SF’s SWB dimension [X? (1, N=107) = 4.54, p = .033],
demonstrating that Cronbach’s alpha of MHC-SF-R’s societal dimension (o = .65) is
significantly lower than Cronbach’s alpha of MHC-SF’s SWB dimension (o = .83). For the
PWB dimensions and the total scales no significant differences between Cronbach’s alphas

were found.
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3.4 Convergent Validity

In table 5, Pearson’s correlation coefficients are given for MHC-SF-R’s and MHC-SF’s
calculated associations with the RSE. Additionally, Fisher’s Z-test statistics are displayed
resulting from comparing the correlation coefficients that were established between the
MHC-SF-R and the RSE with the corresponding correlation coefficients that were identified
between the MHC-SF and the RSE. In table 6, Pearson’s correlation coefficients for
MHC-SF-R’s and MHC-SF’s associations with the GSE including Fisher’s Z-test statistics
for contrasting the coefficients are illustrated. All calculated correlation coefficients were
positive indicating that all correlated variables move in the same direction. Moreover, all
determined correlation coefficients were statistically significant (p < .05), except the
correlation coefficient established between the GSE and MHC-SF-R’s societal WB scale and
the correlation coefficient calculated between the GSE and MHC-SF’s SWB scale. With
regard to the RSE, this means that subjects who scored higher on self-esteem also scored
higher on all evaluated dimensions of mental well-being. Concerning the GSE, this indicates
that subjects who scored higher on self-efficacy also scored higher on emotional,
psychological, relational and overall mental wellbeing, but that there is no association
between self-efficacy scores and societal WB/ SWB scores. All significant correlation
coefficients indicated moderate to high associations.

Correlation coefficients calculated between MHC-SF-R’s scales and the RSE were
highest for MHC-SF-R’s PWB subscale (r = .68) followed by its total scale (r = .62).
Regarding correlation coefficients calculated between MHC-SF-R’s scales and the GSE,
correlation coefficients were highest for MHC-SF-R’s EWB subscale (r = .58) followed
by its total scale (» = .47).

For the MHC-SF, correlation coefficients established between the RSE and
MHC-SF’s total scale were highest (» =.57) followed by its PWB scale (r = .55).
Furthermore, correlation coefficients determined between the GSE and the MHC-SF were
highest for MHC-SF’s EWB scale (r = .43) followed by its PWB scale (» = .42). However,
correlations coefficients established between the GSE and MHC-SF were nearly the same for
its total scale (» = .41), EWB scale (» = .43) and PWB scale (» = .42).

When comparing the correlation coefficients established between the MHC-SF-R and
the RSE with the correlation coefficients calculated between MHC-SF’s corresponding scale
and the RSE, not any statistical difference between the correlation coefficients was found, see

table 5. The same applies when comparing the correlation coefficients determined between
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the MHC-SF-R and the GSE with the coefficients identified between MHC-SF’s

corresponding scales and the GSE, see table 6.

Table 5

Pearson’s Correlation Coefficients Indicating the Associations Between Rosenberg’s Self-Esteem Scale and
Both Versions of the MHC-SF with Subscales Including Fisher’s Z-Test Statistic with Corresponding p-Value
for Testing Statistical Significance Between Correlation Coefficients Established From Two Different Groups

Rosenberg’s Self-Esteem Scale (N =107)  Fisher’s Z p

MHC-SF-R (N=53) MHC-SF (N = 54)

MHC-SF(-R) Total Scale .62** STH* .39 .696
EWB STH* A3F* .94 344
PWB 68%* S5%* 1.06 288
Societal WB and SWB 38 A3 -30 762
Relational WB 34% -- -- --

Note. All p-values are two-tailed. The societal WB correlation coefficient is given for the MHC-SF-R and the
SWB correlation coefficient for the MHC-SF. MHC-SF-R = Mental Health Continuum Short Form Revised;
MHC-SF = Mental Health Continuum Short Form; EWB = emotional well-being; PWB = psychological well-
being; SWB = social well-being; WB = well-being; Fisher’s Z = Z statistics for comparing correlation
coefficients calculated according to Fisher (1925); -- = no value computable; * = p < 0.05; ** =p <0.01.

Table 6

Pearson’s Correlation Coefficients Indicating the Associations Between the General Self-Efficacy Scale and
Both Versions of the MHC-SF with Subscales Including Fisher’s Z-Test Statistic with Corresponding p-Value
for Testing Statistical Significance Between Correlation Coefficients Established From Two Different Groups

General Self-Efficacy Scale (N = 107) Fisher’s Z P

MHC-SF-R (N=53) MHC-SF (N = 54)

MHC-SF(-R) Total Scale .47** A1H* 37 708
EWB S8 A3 1.01 308
PWB 42H* A2k 0 1.00
Societal and SWB 15 24 -47 .638
Relational WB A1H* -- -- --

Note. All p-values are two-tailed. The societal WB correlation coefficient is given for the MHC-SF-R and the
SWB correlation coefficient for the MHC-SF. MHC-SF-R = Mental Health Continuum Short Form Revised;
MHC-SF = Mental Health Continuum Short Form; EWB = emotional well-being; PWB = psychological well-
being; SWB = social well-being; WB = well-being; Fisher’s Z = Z statistics for comparing correlation
coefficients calculated according to Fisher (1925); -- = no value computable; ** = p <0.01.
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4 Discussion and Conclusion

4.1 General Discussion

The primary aim of the present study was to validate for the very first time the MHC-SF-R, a
self-report questionnaire for assessing positive mental health. Against expectations, all model
fit indices for MHC-SF-R’s four factor solution indicated that its model fit is not acceptable
suggesting that its factorial validity is poor. Therefore, H1 is rejected. As expected, for
MHC-SF-R’s EWB, PWB, relational WB and total scale internal consistency was at least
acceptable, meaning that H2 is accepted for those scales. Contrary to expectations, internal
consistency for MHC-SF-R’s societal WB scale was not acceptable, which means that H2 is
rejected for the societal WB scale. As presumed, the correlations established between
MHC-SF-R’s total scale and RSE’s total scale and between MHC-SF-R’s total scale and
GSE’s total scale were significant and high, meaning that H3a is accepted. Moreover, the
correlation between MHC-SF-R’s PWB subscale and RSE’s total scale was significant and
higher than the correlations determined between MHC-SF-R’s other subscales with RSE’s
total scale, indicating that H3b is accepted with regard to self-esteem. Against expectations,
the correlation between MHC-SF-R’s PWB subscale and GSE’s total scale was not higher
than the correlation between MHC-SF-R’s EWB subscale with GSE’s total scale, which
means that H3b is rejected with respect to self-efficacy.

The secondary aim of the current study was to examine how the MHC-SF-R performs
in comparison with the MHC-SF in terms of psychometric properties. Concerning internal
consistency, as expected, Cronbach’s alphas for MHC-SF-R’s EWB, PWB and total scale
were either significantly higher or not statistically different compared with Cronbach’s alphas
for MHC-SF’s corresponding scales. Against expectations, MHC-SF-R’s societal WB scale
performed significantly worse in terms of internal consistency compared with MHC-SF’s
SWB scale. Regarding convergent validity, as hypothesized, not any statistical significant
difference was found when comparing correlation coefficients that were established between
the MHC-SF-R and the RSE/ GSE with the corresponding correlation coefficients that were
identified between the MHC-SF and the RSE/ GSE. Therefore, with regard to convergent
validity, H4 is accepted for the comparison of all scales. Concerning internal consistency, H4
is accepted for the comparison of all scales, except for the comparison between MHC-SF-R’s

societal WB and MHC-SF’s SWB dimension.
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At first glance, it seems that the MHC-SF-R lacks factorial validity whilst showing
high internal consistency and high convergent validity for its total scale. In the next sections
all main findings will be discussed in depth. In doing so, findings on MHC-SF-R’s factorial
structure and psychometric properties will be juxtaposed with findings on MHC-SF’s
factorial structure and psychometric properties. Moreover, strengths and limitations of the

present study will be elucidated and implications for practice and future research are given.

4.1.1 Factor Structure. For determining MHC-SF-R’s model fit, a wide assortment
of fit indices were checked because there is not a single measure for determining the fit of a
model when performing confirmatory factor analysis (Schermelleh-Engel, Moosbrugger, &
Miiller, 2003). Unexpectedly, all established model fit indices for MHC-SF-R’s four factor
solution indicated that its model fit is not acceptable. However, fit indices established for the
MHC-SF also suggest that its three factor solution is not acceptable. This finding is very
surprising since previous research repeatedly showed that the MHC-SF shows a stable three
factor solution (Echeverria et al., 2017; Franken et al., 2018; Keyes, 1998; Lamers et al.,
2011; Perugini et al., 2017; Petrillo et al., 2015).

As the two models are composed of different factor structures and contain partly
different items, their fit indices cannot be compared directly. However, when contrasting the
overall picture of MHC-SF-R’s fit indices with the overall appearance of MHC-SF’s fit
indices, the three factor structure of the MHC-SF seems to fit the model slightly better than
the four factor structure of the MHC-SF-R because the fit indices GFI, AGFI, CFI and SRMR
get closer to values that indicate an acceptable model fit (Hu & Bentler, 1999). Moreover, it
is striking that for the MHC-SF all standardized factor loadings are acceptable to high,
whereas for the MHC-SF-R three items displayed problematic factor loadings, namely
question 13 loading on MHC-SF-R’s PWB scale, and question 6 and 8 loading on MHC-SF-
R’s societal WB scale. Since the proportion of variance that is explained by the factor they
load on is for the three items less than 10 %, it should be considered to use the corresponding
unrevised items (see Appendix B) because the proportion of variance that is explained by the
factor they load on for each individual corresponding unrevised item is more than 37 %.

It is notable, that all problematic factor loadings were found for items belonging to the
MHC-SF-R. All those items (question 6, 8 and 13) are items that were taken over from the
MHC-SF and edited for clarity before incorporating them in the MHC-SF-R. However, the
low factor loadings are an indicator that editing those items might have made them more

ambiguous instead of less ambiguous. Moreover, it is striking that the societal WB scale
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displayed a huge range of factor loadings (.17 -.92) from which only one factor loading was
>.55, namely the factor loading of question 19. This indicates that question 19 made up
mostly of MHC-SF-R’s societal WB dimension.

Additionally, it is remarkable that three out of four items loading on MHC-SF-R’s
newly generated relational WB scale displayed high factor loadings and the remaining item
loading on the relational WB scale showed an acceptable factor loading, suggesting that the

new added variables load appropriately on MHC-SF-R’s fourth dimension.

4.1.2 Intercorrelations between MHC-SF(-R)’s Total and Subscale Scores. All
intercorrelations calculated between MHC-SF-R’s total scale and its subscales were higher
than intercorrelations established between MHC-SF-R’s subscales. This indicates that
MHC-SF-R’s overall score reflects adequately the outcomes of its individual subscales. In
accordance with previous research (Keyes et al., 2008; Lamers et al., 2011; Perugini et al.,
2017; Petrillo et al., 2015) the same pattern of intercorrelations was found for MHC-SF’s
total scale and subscales.

Intercorrelations for MHC-SF-R’s subscales and intercorrelations for MHC-SF’s
subscales were moderate to high, indicating that all subscales within the MHC-SF-R and
within the MHC-SF are moderately to highly associated. This suggests that the subscales
measure overlapping yet independent constructs of mental well-being.

For the MHC-SF-R and the MHC-SF intercorrelations between their total scales with
their PWB scales where highest which is also consistent with previous findings (Keyes et al.,
2008; Lamers et al., 2011; Petrillo et al., 2015). Moreover, for the MHC-SF-R and MHC-SF
intercorrelations between their EWB scales and societal WB/ SWB scales were lowest
which is also congruent with findings from Lamers et al. (2011), Petrillo et al. (2015) and
Perugini et al. (2017).

4.1.3 Internal Consistency. For all of MHC-SF-R’s scales, except its societal WB
scale, internal consistency was acceptable or high. Cronbach’s alphas for MHC-SF-R’s total
scale and MHC-SF’s total scale were nearly identical indicating that taken the measurement
instruments as a whole, the MHC-SF-R performs in terms of internal consistency
approximately equally well as the MHC-SF.

Even though H4 states that it was expected that the MHC-SF-R will show
significantly higher or similar internal consistency for all its scales compared with internal

consistency of the corresponding scales belonging to the MHC-SF, the finding that
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Cronbach’s alpha for MHC-SF-R’s EWB scale was significantly higher than Cronbach’s
alpha for MHC-SF’s EWB scale is somewhat surprising. For this particular dimension it was
rather expected that Cronbach’s alphas do not differ statistically since EWB items are the
same in the MHC-SF-R and the MHC-SF. However, the modified test instructions and
response format (in the MHC-SF-R subjects had to indicate how they felt within the last
week instead of how they felt within the last month) might be an explanation why Cronbach’s
alpha was higher for MHC-SF-R’s EWB scale since people are better in accurately
remembering what they experienced recently than in what they experienced in a prolonged
time (Murre & Dros, 2015).

It is striking that MHC-SF-R’s societal WB scale performed bad compared with all
other internal consistency estimates established in the current study. Moreover, the societal
WB scale performed significantly worse than the SWB scale in terms of internal consistency.
Since items belonging to the societal WB scale were revised for being less ambiguous, it was
expected that the societal WB scale performs significantly better or at least similar compared
with the SWB scale. However, the finding that the societal WB scale performed significantly
worse than the SWB scale is a further indication that at least some revisions of SWB items
might have made the societal WB scale less stable compared to its original version. Another
more extensive but speculative explanation for the finding that the revised SWB items
(i.e. the new societal WB items) did not lead to acceptable internal consistency might be that
the underlying structure of the societal WB and SWB dimension, which is based on Keyes
(1998), might cause difficulties. In favor of this assumption is that previous research showed
that MHC-SF’s SWB dimension shows problematic internal consistency (Keyes et al., 2008)
and that revising the SWB items did not lead to acceptable internal consistency in the present
study. Against this assumption is that other researchers found adequate internal consistency
for MHC-SF’s SWB scale (Lamers et al., 2011; Petrillo et al., 2015) and that in the current
study internal consistency for MHC-SF’s SWB scale was high.

With regard to the relational WB scale, internal consistency for the new introduced
scale was high suggesting that the scale is reliable. Moreover, internal consistency of
MHC-SF-R’s total scale including the relational WB items was high. Therefore, is seems
meaningful to integrate the relational WB scale in a measurement instrument which

investigates overall mental well-being.
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4.1.4 Convergent Validity. For examining convergent validity for MHC-SF-R’s
total scale and subscales, two different psychological constructs which are indicators
of individual functioning were chosen, namely self-esteem and self-efficacy (Baumeister,
1993; Gecas, 1989). Self-esteem was measured by means of the RSE and self-efficacy
with the aid of the GSE.

The correlation coefficient established between MHC-SF-R’s total scale and the RSE
was high, indicating that convergent validity between the MHC-SF-R and the psychological
construct self-esteem is high. Furthermore, the correlation coefficient found between
MHC-SF-R’s total scale and the GSE was moderate, suggesting that convergent validity
between the MHC-SF-R and the psychological construct self-efficacy is moderate. The
correlation coefficients identified between MHC-SF-R’s total scale and the RSE and between
MHC-SF-R’s total scale and the GSE both indicate that the correlated questionnaires measure
overlapping yet independent psychological constructs. With regard to the MHC-SF, the
identified correlation coefficient between MHC-SF’s total scale and the RSE was also high
which is in accordance with previous findings from Petrillo et al. (2015). The correlation
coefficient determined between MHC-SF’s total scale and the GSE was moderate which is as
well in line with previous findings (Keyes et al., 2008; Petrillo et al., 2015).

Since the RSE, the GSE and MHC-SF’s PWB scale measure components of
individual functioning (Baumeister, 1993; Gecas, 1989; Ryff, 1989) it was predicted that
MHC-SF-R’s PWB scale correlates stronger with the RSE and the GSE than MHC-SF-R’s
other subscales with the RSE and GSE. As assumed, the correlation between MHC-SF-R’s
PWB scale and the RSE was higher than correlations between MHC-SF-R’s other subscales
with the RSE suggesting that convergent validity between MHC-SF-R’s PWB subscale and
the psychological construct self-esteem is especially high. Regarding the MHC-SF, the
correlation established between MHC-SF’s PWB subscale and the RSE was highest as well,
followed by the correlation determined between MHC-SF’s EWB subscale with the RSE.
Those findings are in accordance with previous research. Petrillo et al. (2015) also found that
MHC-SF’s PWB subscale is strongest associated with the RSE followed by the association
between MHC-SF’s EWB subscale with the RSE. However, as the subscales of the MHC-
SF(-R) are all moderately to highly correlated, the correlation coefficients found between
MHC-SF(-R)’s EWB subscale with the RSE and MHC-SF(-R)’s PWB subscale with the RSE
are relatively close to each other.

Inconsistent with expectations, the correlation coefficient calculated between MHC-

SF-R’s PWB subscale and the GSE was not the highest correlation coefficient found between
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MHC-SF-R’s subscales and the GSE, yet it was the second highest. The highest correlation
coefficient was established between MHC-SF-R’s EWB subscale with the GSE.
Nevertheless, this finding suggests that convergent validity between MHC-SF-R’s PWB scale
and the GSE is moderate. With regard to the MHC-SF, MHC-SF’s PWB subscale and MHC-
SF’s EWB subscale were nearly identically associated with the GSE. These findings are very
surprising and contradictory to findings from previous research since Keyes et al. (2008) and
Petrillo et al. (2015) both showed that MHC-SF’s PWB subscale is considerably strongest
correlated with the GSE in comparison with other subscales of the MHC-SF. However, the
fact that intercorrelations between MHC-SF(-R)’s subscales are moderate to high might be an
explanation why findings in the current study were different.

When comparing the correlation coefficients that were established between the
MHC-SF-R and the RSE with the corresponding correlation coefficients that were found
between the MHC-SF and the RSE, no significant difference was found for any scale, neither
for the comparison of the total scales nor for the comparison of the subscales. The same is
true for the comparison of coefficients that were found between the MHC-SF-R and the GSE
and the coefficients that were established between the MHC-SF and the GSE. These findings
suggest that the MHC-SF-R and the MHC-SF perform equally well in terms of convergent

validity with regard to the psychological constructs self-esteem and self-efficacy.

4.2 Strengths and Limitations

The current study comprises unique strengths but also limitations. Due to the inclusion of two
groups (MHC-SF-R, MHC-SF) the present study is the first one which investigated
MHC-SF-R’s psychometric properties and simultaneously offers the possibility to compare
those findings with outcomes of MHC-SF’s psychometric properties. Since half of the sample
completed the MHC-SF-R and approximately the other half of the sample was allocated to
the MHC-SF, it was controlled for response bias which might have occurred if all participants
would have completed the MHC-SF-R and the MHC-SF (Mortel, 2008).

However, the aforementioned strength of the present study is simultaneously a
limitation. Due to splitting the sample into two groups (MHC-SF-R, MHC-SF) the current
study design did not allow to check for equivalence between the MHC-SF-R and the
MHC-SF through calculating correlations between MHC-SF-R’s and MHC-SF’s total scores
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or subscale scores. Moreover, the comparison of internal consistency and convergent validity
between the MHC-SF-R and the MHC-SF relies on the comparison of Cronbach’s alphas
and correlation coefficients determined from two different groups. Therefore, the comparison
of internal consistency and convergent validity between the MHC-SF-R and the MHC-SF is
not as valid as it would have been if all subjects would have filled in both versions of the
MHC-SF. Nonetheless, this limitation cannot be overcome when the aim is to control for
response biases which might occur if the same subjects fill in the MHC-SF-R and the
MHC-SF in a row.

A major limitation of the current study concerns the implementation of confirmatory
factor analysis for assessing MHC-SF-R’s and MHC-SF’s model fits. The current sample size
was too small for applying the appropriate estimation method for doing confirmatory factor
analysis. Since, data for the MHC-SF-R and MHC-SF was approximately normally
distributed, which implies that assumptions for normality are slightly violated, robust
maximum likelihood estimation would have been the estimation method of choice (Li, 2016;
Satorra & Bentler, 1994). However, due to the relatively small sample size it was not possible
to calculate the asymptotic covariance matrices which are necessary for implementing robust
maximum likelihood estimation (Satorra & Bentler, 1994). Therefore, normal maximum
likelihood estimation method was applied which is normally used when data is normally
distributed (Chou & Bentler, 1995). This means that the used estimation method did not
completely fit the data. Apart from this, the sample size was generally small for conducting
confirmatory factor analysis. Some studies suggest that sample sizes (per group) should be
larger than 100 (Anderson & Gerbing, 1988; Ding, Velicer, & Harlow, 1995) whereas other
authors argue that the appropriateness of a sample size is related to the ratio of subjects to
free parameters (Bentler & Chou, 1987) which should be between 5:1 and 10:1 when
applying maximum likelihood estimation. However, all recommendations have in common
that they indicate that the current sample size might have been too small for getting reliable
results. This could be an explanation why contradictory with previous research, model fit
indices for the MHC-SF were not acceptable. Moreover, this limitation and its recognition
has a major influence on the interpretation of MHC-SF-R’s established fit indices. Since the
sample size was too small, an inappropriate estimation method was used and contradictory to
previous research MHC-SF’s fit indices suggest inacceptable model fit for the MHC-SF, it
can reasonably be questioned if MHC-SF-R’s model fit is indeed inacceptable or if the

current finding is misleading.
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The next limitation concerns the comparison between Cronbach’s alphas of
MHC-SF-R’s total scale and MHC-SF’s total scale. Since the MHC-SF-R and the MHC-SF
investigate in part different dimensions of mental well-being (both investigate EWB, PWB
and societal WB/ SWB but the MHC-SF-R examines additionally relational WB) a direct
comparison of those Cronbach’s alphas has to be interpreted with caution. However, since
Cronbach’s alphas for MHC-SF-R’s total scale and MHC-SF’s total scale were both very
high and very close to each other, it can be reasonably concluded that both total scales

perform approximately equally well.

4.3 Implications for Practice and Future Research

Despite the above mentioned limitations, the current study provides valuable implications for
practice and future research. MHC-SF-R’s and MHC-SF’s model fit indices established by
means of confirmatory factor analysis suggest that their model fits are not acceptable.
However, since the MHC-SF-R and the MHC-SF performed approximately equally in terms
of fit indices, it can be assumed that their factorial validity is roughly the same. As previous
research has repeatedly shown that MHC-SF’s three factor solution displays acceptable
model fit indices (Echeverria et al., 2017; Franken et al., 2018; Lamers et al., 2011; Perugini
et al., 2017; Petrillo et al., 2015) it is recommended to do further investigations regarding
MHC-SF-R’s model fit with a larger sample size and an appropriate estimation method
because it might be that the present finding of MHC-SF-R’s factorial validity is not reliable.
In addition, it should be considered to replace question 6, 8 and 13 belonging to the
MHC-SF-R with its original items (see Appendix B) because the original items displayed
considerably higher factor loadings.

Since two of the items which displayed low factor loadings (question 6 and 8) belong
to MHC-SF-R’s societal WB scale, which also displays inacceptable internal consistency
(a0 =.65), it seems that MHC-SF-R’s new societal WB scale is problematic. Therefore, it is
recommended that future research investigates if replacing question 6 and 8 with its
unrevised original items yields to better internal consistency and higher factor loadings with
regard to MHC-SF-R’s societal WB scale. Since the original version of MHC-SF-R’s societal
WB subscale, that is MHC-SF’s SWB subscale (see Appendix B), displayed higher

standardized factor loadings and performed notably better in terms of internal consistency
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(o =.83), it is expected that exchanging question 6 and 8 leads to higher internal consistency
and higher factor loadings in MHC-SF-R’s societal WB scale. In case future research reveals
that exchanging those questions does not improve factor loadings and internal consistency of
MHC-SF-R’s societal WB scale, it should be taken into consideration to conduct qualitative
research as suggested by Kohle (2010). Kéhle (2010) made use of the method “thinking
aloud” for finding ambiguous items in the MHC-SF. The same could be done with the MHC-
SF-R to explore which problems subjects encounter when filling in MHC-SF-R’s societal
WB scale, and other subscales belonging to the MHC-SF-R. If further improvements of
MHC-SF-R’s societal WB scale do not yield to acceptable factor loadings and acceptable
internal consistency it can be considered to exchange MHC-SF-R’s societal WB scale with
MHC-SF’s SWB scale. As both scales are based on Keyes’s (1998) model of SWB, both
scales should measure the same psychological construct and, by extension, exchanging the
scales should not have an influence on the measured construct. However, one of the aims of
the present study was to improve the original SWB scale by editing it for clarity. Therefore,
replacing MHC-SF-R’s societal WB scale with MHC-SF’s SWB scale should only be taken
into consideration if exchanging items and further qualitative research does not improve the
scale or reveals useful suggestions how to improve the scale.

With regard to MHC-SF-R’s other subscales, it can be said that the new developed
relational WB scale displayed high internal consistency (a0 = .85) and appropriate
standardized factor loadings. Therefore, it is suggested to maintain and further investigate the
new developed scale. Regarding MHC-SF-R’s PWB subscale, factor loadings were generally
moderate to high and internal consistency was acceptable. However, the factor loading found
for question 13 was low. Since the factor loading of the corresponding unrevised item was
higher it should be considered to exchange those items (see Appendix B). Moreover, as
internal consistency for MHC-SF’s PWB scale was acceptable but not high, it should also
be considered to further investigate MHC-SF-R’s PWB scale by means of quantitative
and qualitative research methods. Concerning MHC-SF-R’s EWB subscale, internal
consistency and factor loadings were high. Hence, it is recommended to maintain this scale.

In the present study convergent validity between the MHC-SF-R and the RSE and
between the MHC-SF-R and the GSE was established. The RSE and GSE are questionnaires
investigating aspects of positive functioning in individual life. As a consequence the focus of
the present study was on investigating convergent validity between MHC-SF-R’s total scale

with the validation questionnaires and MHC-SF-R’s PWB scale with the validation
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questionnaires. However, the current study did not incorporate specific validation
questionnaires aiming to examine convergent validity for MHC-SF-R’s EWB, societal WB,
and relational WB scale. Moreover, the present study did not contain any questionnaire with
which discriminant validity between MHC-SF-R’s outcome and psychopathology can be
determined. Hence, for future research it is recommended to incorporate validation
questionnaires for establishing criterion validity that were not addressed in the current study.
For examining convergent validity for MHC-SF-R’s EWB scale, it is recommended to
choose questionnaires measuring life satisfaction or positive affect as suggested by Lamers et
al. (2011), e.g. the “Satisfaction with Life Scale” (Pavot & Diener, 1993) or the “Positive
Affect Schedule” (Watson, Clark, & Tellegen, 1988). In order to establish convergent
validity for MHC-SF-R’s societal WB scale, it is suggested to use questionnaires measuring
involvement in society. For this purpose Lamers et al. (2011) developed a questionnaire
which measures social engagement. Regarding convergent validity for MHC-SF’s relational
WB subscale it is recommended to use questionnaires measuring trust or affiliation, e.g. the
“Propensity to Trust Scale” (Frazier, Johnson, & Fainshmidt, 2013) or the “Need to Belong
Scale” (Leary, Kelly, Cottrell, & Schreindorfer, 2013). For determining discriminant validity
between MHC-SF-R’s outcome of overall mental well-being and other measurements
investigating mental illness, it is recommended to use a questionnaire which measures
psychopathology, e.g. the “Brief Symptom Inventory” (Derogatis & Melisaratos, 1983).
Moreover, the study design of this study did not allow to investigate MHC-SF-R’s
test-retest reliability. As a consequence, it was not possible to explore if the MHC-SF-R is
sensitive to changes. This is an important issue that should be addressed in further research
since before using the MHC-SF-R in intervention research it should be investigated if the
MHC-SF-R is sensitive to changes regarding changes in overall mental well-being. In case
the MHC-SF-R would not be sensitive to changes, the measurement instrument would fail to

measure effects in interventions on mental well-being caused by the independent variable.
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4.4 Conclusion

It seems that in the MHC-SF-R not all of MHC-SF’s shortcomings are overcome. MHC-SF’s
SWB items were MHC-SF’s most problematic items and the revised SWB items, i.e. MHC-
SF-R’s societal WB items, are the most problematic items in the MHC-SF-R. Therefore, the
revision of the SWB scale seems to be not successful. Regarding the revised PWB scale,

it appears that the revision of PWB items did not significantly affect the psychometric
properties of the PWB scale. Merely one revised PWB item displayed a striking lower factor
loading compared with its unrevised item.

However, the current study also demonstrates that revisions in the MHC-SF-R lead to
improvements in the measurement instrument. The finding that MHC-SF-R’s EWB scale
displayed significantly higher internal consistency than MHC-SF’s EWB scale might be an
indicator that MHC-SF-R’s modified instructions and response format leads to more reliable
results than MHC-SF’s, since EWB items were the same for both versions of the MHC-SF.
Moreover, integrating a relational WB scale into the MHC-SF-R seems to be meaningful
because MHC-SF-R’s relational WB scale displayed good psychometric properties and
internal consistency for MHC-SF-R’s overall scale including relational WB items was high.
This indicates that the relational WB scale fits into the MHC-SF-R.

Nevertheless, at present, the MHC-SF-R should not be used in intervention research
or clinical practice since its societal WB scale lacks internal consistency and present fit
indices suggest that MHC-SF-R’s model fit is not acceptable. In future research in which
shortcomings of the current study regarding the implementation of confirmatory factor
analysis are overcome, it remains to be seen if MHC-SF-R’s factorial structure is indeed
inacceptable or if the MHC-SF-R will show an acceptable model fit.

Since previous research consistently revealed that the MHC-SF shows an acceptable
model fit and in the current study internal consistency for all scales belonging to the MHC-SF
were found to be at least acceptable, for the time being the MHC-SF should be preferred over
the MHC-SF-R. However, if further validation research reveals that MHC-SF-R’s factorial
structure is acceptable and MHC-SF-R’s societal WB scale is further developed so that it
consistently displays at least acceptable internal consistency, the MHC-SF-R becomes a more
comprehensive measurement instrument for investigating overall mental well-being than the

MHC-SF. In this case it might be that the MHC-SF-R supersedes the MHC-SF.
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MHC-SF (ages 18 years or older)
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Theoretical Number in In the past month, how often did you feel:
Dimension MHC-SF

EWB [based on (Diener et al., 1999)]

Happiness 1 Happy

Interest 2 Interested in life

Life Satisfaction 3 Satisfied with life

PWB [based on (Ryff; 1989)]
Self-Acceptance 9

Mastery 10
Positive relations 11
Personal growth 12
Autonomy 13
Purpose in life 14

SWB [based on (Keyes, 1998)]
Soc. contribution 4

Soc. integration 5

Soc. actualization 6
Soc. acceptance 7
Soc. coherence 8

That you liked most parts of your personality

Good at managing the responsibilities of your daily life
That you had warm and trusting relationships with others
That you have experiences that challenge you to grow and
become a better person

Confident to think or express your own ideas and opinions
That your life has a sense of direction or meaning to it

That you had something important to contribute to society
That you belonged to a community (like a social group,
your neighborhood, your city)

That our society is becoming a better place for people
That people are basically good

That the way our society works makes sense to you

Note. In the MHC-SF subjects have to indicate on a 6-point-Likert-Scale ranging from 0 to 5 how

they have been feeling during the past month in which 0 £ never, 1 £ once or twice, 2 £ about once

a week, 3 £ about 2 or 3 times a week, 4 £ almost every day, 5 £ every day. MHC-SF = Mental
Health Continuum Short-Form; EWB = emotional well-being; PWB = psychological well-being;

SWB = social well-being; soc. = social.
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MHC-SF-R (ages 18 years or older)
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Theoretical
Dimension

Number in
MHC-SF-R

Corresponding
item in MHC-SF

In the past week, how often did you
feel:

EWB [based on (Diener et al., 1999)]

Happiness
Interest
Life Satisfaction

1
2
3

PWB [based on (Ryff; 1989)]

Self-Acceptance
Mastery
Positive relations

Personal growth
Autonomy
Purpose in life

9
10
11

12
13
14

Societal WB [based on (Keyes, 1998)]

Soc. contribution
Soc. integration
Soc. integration
Soc. actualization
Soc. acceptance
Soc. coherence

4
7
19
5
6
8

10
11

12
13

W A

~N O !

8

Relational WB [based on (Prilleltensky, 2005)]

Rel. affirmation
Rel. affection
Rel. satisfaction
Rel. trust

15
17
16
18

I am happy
I am interested in life
I am satisfied with life

I accept myself as I am.

I am able to master my life.

I share love and sorrow with some
people.

I can develop myself.

I stand up for myself.

I feel my life has purpose.

I make a valuable contr. to our society

I belong to a group of people.
I find my place in this society.

I think our country is developing well.

I accept others as they are.
I understand how our society works.

I can mean something for others.

I feel connected to other people.

I am satis. with my social contacts.
I can rely on other people.

Note. In the MHC-SF-R subjects have to indicate on a 6-point-Likert-Scale ranging from 0 to 5 how

they have been feeling during the past week in which 0 £ Never, 1 £ rarely, 2 £ sometimes,

2 regularly, 4 £ often, 5 £ almost always. MHC-SF-R = Mental Health Continuum Short Form

revised; EWB = emotional well-being; PWB = psychological well-being; WB = well-being;

soc. = social; rel. = relational; satis. = satisfied; contr. = contribution.
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Appendix C

Informed consent

Informed consent

Your participation in this study is entirely voluntary and you can withdraw at any time,

without having to state a reason.

We believe there are no known risks associated with this research study; however, as with
any online related activity the risk of a breach is always possible. Your responses to the
survey will be kept confidentially and anonymously. We will minimize any risks by storing

your data safely, without offering access to third parties.

Study contact details for further information:

m.boggemann@student.utwente.nl
a.dostall@student.utwente.nl
b.nijhuis@student.utwente.nl

l.wenglorz@student.utwente.nl

Contact Information for Questions about Your Rights as a Research Participant

If you have questions about your rights as a research participant, or wish to obtain
information, ask questions, or discuss any concerns about this study with someone other than
the researcher(s), please contact the Secretary of the Ethics Committee of the Faculty of
Behavioral, Management and Social Sciences at the University of Twente

by: ethicscommittee-bms@utwente.nl

I have read the above mentioned terms and hereby agree to voluntarily participate in this

study.
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Appendix D

Testing data for normality

The normality test Shapiro-Wilk indicated for MHC-SF-R’s total scale (p = .027), its EWB
scale (p = .0006), its societal WB scale (p = .018) and its relational WB scale (p = .010) that
data is not normally distributed. For MHC-SF’s total scale (p = .007), its EWB scale

(p =.003) and its SWB scale (p = .023) the Shapiro-Wilk test also illustrated that data is not
normally distributed. For GSE’s total scale (p =.172), RSE’s total scale (p = .124),
MHC-SF-R’s PWB scale (p = .130) and MHC-SF’s PWB scale (p = .051), the Shapiro-Wilk
test suggested that data is normally distributed. However, the Shapiro-Wilk test is quite strict
in checking for normality. For this reason, a second test for examining normality using
skewness and kurtosis suggested by Kim (2013) was implemented, namely, a Z-test for which
Z-scores are obtained by dividing skew values and excess kurtosis values by their standard
errors. According to Kim (2013), for medium samples (50 < N < 300) the null hypothesis is
rejected at Z-values over 3.29 which complies with oo = .05. According to this method, all
scales in the current study are normally distributed. However, it is important to take into
consideration that both groups are tightly above 50 subjects. Therefore, setting the cutoff at a
Z-value over 3.29 is quite generous. Due to the contradictory normality test results,
additionally histograms with normality curves and Q-Q plots were examined. The eyeball test
confirmed that data approaches normally distribution and Q-Q plots revealed that some minor
outliers (interquartile range multiplied with the factor 1.5) are present which might be the
reason why the Shapiro-Wilk test was significant for some scales. However, due to the fact
that those outliers were not identified by means of the outlier labeling rule defined by
Hoaglin and Iglewicz (1987), they were maintained for analyses. The results of the various
normality tests indicate that data for all subscales is at least approximately normally

distributed.



