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Construct Validityand Factorial Invariancef the

Mental Health ContinuumaShort Fom (MHGSF): A Systematic Review

ScientificAbstract

Background

Mental health is not just the absence of mental iliness, &b the presence of mental wellbeing.
TheMental Health ContinuurShort Form (MHGF) is thought tasneasurethree wellbeingfactors
(emotional, social and psychological), which reflect the World Health Organi€adefinition of

mental health. The objective of this study was to systematically review MteG{ C €bastruct

validity and fectorial invarianceacross the lifesparo establish whether thigheoretical tripartite

model is empirically supporte®ixelectronicdatabases were searchetzta A y 3 G KS {-S@é g 2
{CQ | YR WL & OK gxfny MI9HudiedRROR2D N iwhiéhaexamined the factorial
structure of the MHGSF using factor analytic methodolo@esults suppogdthe MHG{ C Q& - (i K NJ
dimensional factor structurecross the lifspan, with some evidence tsuggest that a general
wellbeing factoris alsoa meaningfulmeasureof wellbeing. Future researcshouldset to confirm
secondorder and bifactor models, utilising additional/alternative statistical methodologies such as

structural equation modelling.

Keywords: Mental Health ContinuurShort Form,Mental Health, MentalWellbeing, Tripartite

Model, Factor Struare, Factor Analysjd.ife Span
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Introduction

Traditionally mental health was defined as a unidimensional constwioere mental illness and
mental wellbeingwere situated at opposite ends of the same continuy@reenspoon and
Saklofske, 2001Thisconceptualisatiorhas been criticised foits deficit focus and dependency on
the absence of psychopathology asiadicator of mental healttiDiener et al., 200XKeyes, 2002
For almost half a century social scientists have argued that the absence raflniéness is
necessary but not sufficient for achieving mental hedlthhoda, 1958)nstead it is believed that
mental health must alsbe defined by the presence pbsitive componentgWWHO, 2004). Keyes
(2002) conceptualised this notion within a dugactor/complete state model of mental health,
whereby mental healthis comprised of twaelated yet distinct dimensionsnental illness and

mental wellbeingseeFigurel?).

Mental illness refers to symptoms of psychopathology and the mental wellbeing refers to the
positive strengths based components of mental healkeyes, 2002; 2003200%). Mental
wellbeing has its theoretical foundations in two compatilgkilosophicalraditions: the hedonic

vs. eudaimonic traditiongBradburn, 1969Keyes, Shmotki& Ryff, 2002. ! NJA a i Heddhildza Q
GNI RAGA2Y NBFSNR (2 |y AyRASOS Rz dIINE i@ PO i A
Emotional wellbeingefers tothe presenceand pursuitof pleasant emotions and satisfaction with

life (Diener, 1984 Diener et al., 1999! NA a (e@daimdBiQtéadition captures how an individual

is functioning psychologicallpn their pursuit of selfctualisatior A ®Sd (G KSANI Y
g St f o\8ateyhrAif) 198). Ryff (1989proposed a model of psychological wellbeing comprised

of six componets; personal growth, positive interaction with others, satfceptance, purpose in

life, autonomy, and environmental mastéryPsychological wellbeing is considered to be the result

of pursuing positive goals arttle realisation of personal potentidRyan Huta &Deci, 2006) It

refers to a private intrapersonal phenomenon experienced by the individiegles (199&xtended

I Not all cells within the Dual Factor Model of mental health will be equally occupied.

2 See Ryff (1989) for further explanation of psychological wellbeing concepts.
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These are publically experienced ploemena that represent societal value and functionimg i

a20ASGesx APSd Wa2O0AL gSttoSAYyaIQd ¢KSNE: | NB

coherence, acceptance, actualisation, contribution and integration.

High mental wellbeing

symptoms
a
Flourishing
High mental Episode of maior Mod Low mental
illness *—1— pde ressionj — — 0 FLateI h 1 liness
symptoms P mental healt symptoms
Languishing Languishing
and depressed
v
Low mental wellbeing
symptoms
Figurel

Duakfactor (complete state) model of mental healtfadapted from Keyes (200B)

Theory and empirical evidencesuggeststhat there are distinctions between the emotional,
psychological and social components of wellbejhgnt, 2004, but that together these factors

represent mental wellbein¢Gallagher et al., 200%eyes, 2005; 200.Mespite several decades of

3 See Keyes (1998) for further explanation of social wellbeing concepts.
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wellbeing research, there is little consensus i measurement(Zukauskeine et al2015)
however,many researchers bele that instruments should measuegnotional, psychological and
social wellbeing factoréRyan& Deci, 2001) The Mental Health Continuw@hort Form (MHGF)

was developed to operationalise mental wellbeing within this multidimensional theoretical
framework (Keyes2002; 2007)It is a 14item seltreport questionnaire, which allows individuals to
rate their experience of symptoms of wellbeing on-pdint Likert scale (nevesveryday) across
atwo weekor one monthperiod. It is widely used in research studies and has thus gained a large
body of crossultural evidence to support its utility and theoretical mefitone et al., 2014

Joshanloo et al., 20).3

It is as important to continueo foster mental wellbeing whin a climate of longer life expectancy,

as it is to promote mental wellbeing within the early yegfsyes, 2006The complete state model
suggests that mental illness and mental wellbeing are likely to follow different trajectories across
the lifespan (Westerhof & Keyes, 2010)Specifically, fewer symptoms of mental illness at a
particular point in the lifespan does not necessarily equate to greater mental wellb&iguch,
research needso focus on determining measuremeirivariance across agé&oklo et al.2013)
Studies have examined the dimensional structure of mental wellbeing using the S#HAIth
populations across the lifespan, from children as young as selegbarvalho et al., 2030 adults

in their latter stages of liféKeyes et al2008; Lamers et al., 201The MHESF is one of the most
extensively used research measures of wellbeing due to its foundation in the theoretical literature
however,to date there has been no integrative review or synthesis aimed at investigating the

dewelopmental generalisability of this tripartitmodel of mental wellbeing.

This review aims to establish whethgrS & S & Qtripértite theorétical frameworkapplies asa
universal lifespan perspective on mental wellbeing, whether an individual is yaualgl. This is
important, as establishing the MHCC Q& & G NXzOGdzNB | & dzy A OSNEI f
would facilitate meaningful comparison and identification of difference/discontinuity of mental

wellbeing among participants within different press of the life cycle, across a standard set of
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dimensions(Van de Schoot et al. 201X ence, thepurpose of this review is to systematically
examine and synthesise research investigatingfétoeor structureof the MHGSF, to see whether

the MHGSF demonstrates construealidity.

Review Questions
1. Do studies examining the factor structure of the MBE reflect theripartite model of
mental wellbeing (i.e. emotional, pdyalogical and social wellbeirigy)
2. Dostudies replicte atripartite model of mental wellbeingcross the lifespahThat isdoes
the MHGSF demonstrate measurement invariance across child, adolescent, adult and older

adult populations?

Method

Search Strategy

A literature search was carried outitbentify studies that investigated the psychometric properties

of the MHCSF using factor analytic meth@d he search wamot restricted by publication datesix
online databasegPsychINFO, MEDLINEMBASEnNcluding Scopus, SocINDEX and PubMedg
systematically searched @' January 201,7by one reviewerln addition, the reference lists of all
studies that met the inclusion criteria were screened to identify any further articles. To maximise
comprehensiveness, a list of all articles thaedithe main text article (Keyes2002) were also

screened
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Tablel

Search érms

Mental Health Continuumg Short Form Psychometric Properties

MHGSF Factor analysis
Factor analyses
Factor analytical
Validity
EFA
CFA
Factor Structure

Latent Structure

bd. ® WOELX 2NI G2NE T OG2NJ Iy tvashohbe Mclutled & spRCH2 seardhieMris 4s2 NB T
iKSaS Attt 08 ARSYGATASR GKNRAAK GKS AyOfdaAzy 2F WFLC

Key termsand their associated synonyms/closely related words (see

Table1) were combined using theB2 f S| y 2 LIS NI (-@eddmiHédbesréhalgbrithm)  LIN.
(Mental Health Continuum Short Form OR MEIE) AND (psychometric * OR valid* OR EFA OR CFA
OR ((factor OR latent) N2 structure) OR (factor* N2 analyhiswasmodified in accordance with

databaserequirements.

Eligibility Criteria

Articles were deemd suitable for inclusion if: (1) the study examined thaetor structureof the
MHGSF; (2the methodology utilised was either exploratory or confirmatory factor analy8is;
the paper wasn a peer reviewed journal; and (4) publishedEnglish.Studies were excluded if:

(1) they were book chapters or thes€g) they examind the psychometric evaluation of a longer
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version of the MHC; or (3) they used an alternative methodology (i.e. not factor analytic) for

examiningthe factor structure of the MHGFE

Study selection

The titles and abstracts of all studies identified in the search (n=66 after removal of duplicates)
were screened to determine their relevance for inclusion in the review. The number of relevant
citations after title and abstract rewe was46. The fullpaper waghen read to establish whether

the article met inclusion criteria;hie reasons for excludir@? of thesearticles wererecorded(see
Figure2). The referencdists of all 14 articles were screened for additional studies, yielding four
further papers.A further two studies were included (n=20) following a searchlbadicles that

cited the main studyKeyes2002. One of these paper§loshanloo & Lamers, 20M8as removed

at data extractiorto avoid analysing the same data twice; this sample had previously been analysed

by another included studsind was therefore secondary andly§.amers et al., 2011)
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Total Articles

n=118 Duplicates excluded
I n=52
2
Articles remaining -
n=66 Excluded at title/abstract
screening
n=20
| Reasons:
Y Book¢ 7

Retained aftetitle/abstract screen

Abstract not in Englist3
n=46

Other version of MHEC4
Not relevant- 6

Excluded affull article
screening
n=32

A 4

Reasons
Different measure 17
Intervention study 3

A 4 Nonpsychometric desigq9
Retained aftefull article screening Does not examine factor

n=14 structure- 1
Not factor analytia; 2

Reference list search

; > Excluded at full article review
n=

n=3

\ 4

\ 4

Total articles Reasons:
n=18 Full text not irEnglishg 2

Different measure 1

Screened citations

(1409) of main text Excluded at full text review
article n=1

n=3

\4

A 4

Reason:

Did not examine factor

\ 4 structure- 1

Total articles retained
n=20

Referencdist search Excluded at data extraction
of additionalarticles n=1

n=0

A\ 4

»
»

v Reason:
Total articles retained Dataset used in another
n=19 study- 1

Figure2

Selection srategy for systematic review articles
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Quality Appraisal

The quality of studieswere examined using the criteria outlined ke Vetet al. (2005) They
proposed criteria for assessittige quality ofstudies that apply factor analytic methotts health
status questionnaires. The checkli&ppendix 2 sectionsA-C)evaluatesstudies accorithg to their
justification of methods, sample size and data quality, and full report of statigirosledures
Studies were awarded a raffgeeTable3, 1-11; strongestveakest) accordintp their percentage
score, thus indicatinthe strength of factor analytic methods relative to other studies (Appendix 2,
A-C).Percentage scor@as calcudted from a count of positively scored iterfi®.the sum of items

ad 02 NR Y 3 ($eb Appehdildy, doiitBris@pplicable to the type of factor analysis used within
the study(scores out of 28ems for studies using CFA anditns for studies ats using EFANo
studies were excluded from analysis based on their quality ranking, to provide a comprehensive
review of the literatureln addition,sectionD (Appendix 2examineal the quality ofthe translation
process, for the ten studies that had trelated theMHGSHor the first timeinto another language
(n=10/19 (see Table 2pection D items were taken from thaultural validity subsection of the

COSMINTerwee et al., 201yuality review tooland were calculated separately.

Two reviewers, botfirainee Clinical Psychologistated quality; aprimary reviewer assessed the
guality of all studiesand the second reviewer independently evaluatéige studies Items with

added complexity or ambiguity, were rated cautiously and awarded a negativelpoieviewers.

As recommended byicHugh (2012)6 2 G K LISNOSy Gl 3S FF3aNBSYSyid o
(K=0.720, 95% CI=0:682, p=<0.001) were calculated as measures of interrater relialilgiyng

| 2KSy Qa diieRretpletitidri of Kappainterrater reliability for the 200 items was
substantial (Cohen, 196§) however, a O | dz3 K Q & more wecent guidelines suggest this
agreement is moderatePercentage agreement was above the 80% minimum suggested by most
studies (McHugh 2012) Disagreement ontéms was resolved through discussion to reach

consensus.
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Table2

Quality of MHGSF translation procedsased on COSMIN criteria (Terwee et al., 2012)

Citation MHGSF Version Score Rank
Machado and Bandeir2015 BrazilianPortuguese 6/8 1
Petrilloet al., 2015 Italian 4/8 2
Lim, 2014 Korean 4/8 2
Guoet al., 2015 Chinese 4/8 2
Jovand, 2015 Serbian 2/8 3
Joshanloo et al 2013 Persian 2/8 3
Doréet al., 2016 French Canadian 2/8 3
Lamerset al. 2011 Dutch 2/8 3
Kard et al. 2014 Polish 0/8 4
Ismailand Salamarounes, 2008 French 0/8 4
Results

Descriptive details about includestudies areprovided inTable3. Studiespublished between 2008
and 2017were carried out across the world Asia (China, India, Iran and South KorAajtralasia
(Australia and New Zealandturope (France, Italy, Polandetherlands,Portugal and Serbia),
North America (Canadand USA South America (Bragdnd South AfricaAs suchl3 language
versions of the MHGF were usedo study reported fully on their translation process, with @/1
studies reporting on only-@/8 of the items {Table2). Fiveof the studiegde Carvalho et al., 2016;
Joshanloo, 2016; Joshanloo et al., 20k8;anow, 2015:Kard et al., 2014 reported on data from
more than one sample of participants (totalmber ofsamples=2), with sample sizesangingfrom
208-2248 participantsSeventeerof the 27 samples were recruited from educational settir(gee

Table3). Participant age ranged from89 years
Page |17



Table3

Samples, examined models, factor structure and quality indicator of review studies

Author(s), MHGSF Country N Sample % Female Age Mean Age Factor Models Tested Factor Quality Rank
Year Language, Range (SD) Analytic (CFA) Structure  Weighting
Adaptation (years) Method (%)
Singh et al., English India, Delhi 539 Students in private 43.2% 1318 15 (1.4) EFA/CFA Correlated 3 factor Correlated 3 80.0 1
2015 schools factor (both
samples)
Lamers et Dutch Netherlands 1662 Representative 50.2% 18-87 47.6 (17.7) CFA Correlated 3 factor Correlated 3 77.5 2
al., 2011 sample based on LIS¢ factor
panel of CentERdata,
an Internet panel for
longitundinal Internet
studies in the social
sciences
Doré etal., French Canada, 1485 Postsecondary 58% 16-40 18.4 (2.4) CFA Single factor Correlated 3 67.9 3
2016 Canadian Quebec students Correlated 2 factor factors /
Correlated 3 factor Second
Second order mode order model
de Carvalho Portuguese Portugal, Sample 1: Sample 1: children at Sample 1: Sample 1: Sample 1: CFA Correlated 3 factor Correlated 3 67.9 3
et al., 2016 municipalities 208 elementary school 43.9% 7-9 8 (0.65) factor
Sample 1: in the Lisbon
Adapted District Sample 2: Sample 2: youths at Sample 2: Sample 2: Sample 2:
adolescent 21 middle school 2:68.5% 1014 11 (1.21)
version
Sample 2:
Adolescent
version
W2 g y 2 Serbian Serbia Sample 1: Sample 1: Sample 1: Samplel: Sample 1: CFA Single factor Bifactor 67.9 3
2015 1095 Undergraduate 73% 18-26 21.20 (1.86) Correlated 2 factor model
students Correlated 3 factor
Sample 2: Sample 2: Sample 2: Sample 2: Bifactor model
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Author(s), MHGSF Country N Sample % Female Age Mean Age  Factor Models Tested Factor Quality Rank
Year Language, Range (SD) Analytic (CFA) Structure  Weighting
Adaptation (years) Method (%)
325 Sample 2: 52% 27-63 4376(&7@ Second order mode
Serbian adults
Petrillo et Italian Italy, central 1438 Convenience sample 51.5% 18-89 47.12 CFA Single factor Correlated 3 64.3 4
al., 2015 and southern using snowballing (19.56) Correlated 2 factor factors /
regions techniques (home, Correlated 3 factor Second
university courses, Second order mode order model
fitness centres, work
place and leisure
centres)
Joshanloo, Sample 1: Sample 1: Sample 1: Sample 1: 55.8% Sample 2: Sample 1: CFA Correlated 3 factor Correlated 3 64.3 4
2016 Unknown Iran, Tehran 387 University students 18>30 21.86(3.29) factor (both
samples)
Sample 2: Sample 2: Sample 2: Sample 2
English USA 395 American universities
Hides et al., English Australia 2220 Snowballing 64% 16-25 EFA/CFA Single factor Bifactor 62.5 5
2016 techniques to recruit Correlated 3 factor model
via student email, Bifactor model
Facebook, youth
relevant websites, the
Young and Well
Cooperative Researct
Centrewebsite and
emails to partner
organisations
Joshanloo  English New Zealand, 456 University students 70.2% 21.20 (5.60) CFA Single factor Correlated 3 60.7 6
etal., 2016 Wellington Correlated 2 factor factor
Correlated 3 factor
de Bruin English South Africa 902 Undergraduate 21.1 (2.7) CFA Single factor Bifactor 60.7 6
and Plessis, psychology students Correlated 3 factor solution
2015 Bifactor model
Lim, 2014 Korean South Korea, 547 High school students 57% 14-17 16.08 (0.34) CFA Single factor Correlated 3 60.7 6
Ulsan and Correlated 2 factor factor
Mungyeong Correlated 3 factor
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Author(s), MHGSF Country N Sample % Female Age Mean Age  Factor Models Tested Factor Quality Rank
Year Language, Range (SD) Analytic (CFA) Structure  Weighting
Adaptation (years) Method (%)
Joshanloo  Sample 1: Sample 1: Sample 1: University students Sample 1: Sample 1: CFA Correlated 3 factor _ Correlated 3 57.1 7
etal.,, 2013 Dutch Netherlands 308 66.6% 21.6 (5.04) factor (in all
three
Sample 2: Sample 2: Sample 2: University students Sample 2: Sample 2: groups)
English South Africa 328 78.6% 20.8 (1.59)
Sample 3: Sample 3: Sample 3: University students Sample 3: Sample 3:
Persian Iran 484 59.3% 21.7 (2.21)
Guo et al., Chinese China, 5399 Stratified and 51.1% 15.13 (1.56) CFA Correlated 3 factor Correlated 3 57.1 7
2015 Weifang clustered random factor
sampling. Middle and
high school students
Joshanloo Italian Italy, various  Sample Convenience sample. 67.38% 41.56 CFA Correlated 3 factor Correlated 3 57.1 7
etal., 2017 regions 1*: 2248 (16.15) factor
Joshanloo  Serbian Serbia 1883 High school students, 65.6% 15>65 27.91 CFA Single factor Correlated 3 53.6 8
and undergraduate (14.49) Correlated 2 factor factor
w2 gl y 2 students and adults Correlated 3 factor
2016
YI NI T Polish Poland Sample 1: Sample 1: Sample 1: Sample 1: CFA Correlated 3 factor Correlated 3 53.6 8
2014 655 49.8% 25-60 37.16 factor
Sample 2: Sample 2: Sample 2:  Sample 2:
835 56.1% 1681 29.56
Sample 3: Students Sample 3: Sample 3: Sample 3:
477 63.3% 1833 21.51
Sample 4: Participants attending Sample 4: Sample 4: Sample 4:
148 high school 53.4% 16-19 17.24
Machado Brazilian Brazil, various 686 Convenience 72.7% 1873 33.9(11.3) EFA/CFA Single factor Single factor 52.5 9
and Portuguese states sampling Correlated 2 factor  (both)

Correlated 3 factor
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Author(s), MHGSF Country N Sample % Female Age Mean Age  Factor Models Tested Factor Quality Rank
Year Language, Range (SD) Analytic (CFA) Structure  Weighting
Adaptation (years) Method (%)
“Bundeira, Bitactor model
2015
Ismail and French France 643 Older adults who 78.38% 5883 65.85 (4.36) CFA Single factor Correlated 3 50.0 10
Salama regularly practice Correlated 2 factor factor
Younes, physical activity in a Correlated 3 factor
2011 group
Keyes et al.,, Setswana South Africa, 1050 Data part of the PURE 62.34% 30->80 CFA Single factor Correlated 3 42.9 11

2008

Northwest
Province

(Prospective Urban
and Rural
Epidemiology) and
FORT studies

Correlated 2 factor
Correlated 3 factor

factor

N.B. *Sample 2 in Joshanloo et al. (2017) study was not examined in this paper, as the factor structure is examnthedif Petrillo et al. (2015)
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General
Wellbeing

Item 1 Item 2 Item 3 Item 4 Iltem 5 Item 6 Item 7 Item 8 Item 9 Item 10 Item 11 Item 12 Item 13 Item 14

A: Single Factor Model of the MH&F

Hedonic Eudaimonic
Wellbeing Wellbeing
Y y
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Iltem 10 Item 11 Item 12 Item 13 Item 14

B: Two Correlated Factors Model of the VHSE

Social
Wellbeing

Emotional
Wellbeing

Psychological
Wellbeing

Item 14

| Item 1 |

C:Three Correlated Factors Model of the MISE

| Item 2 | | ltem 3 | | Item 5 | | Item 6 ltem 8 | | tem 9 |Item 11| |Item 12|
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Mental
Wellbeing

Emotional
Wellbeing

Social
Wellbeing

Psychological
Wellbeing

| Iltem 1 | | Item 2 | | Item 3 | | Item 4

| Item 5 |

D: Second Order Three Factor Model of the M&IE

Item 8 | | Item 9 | Item 11 | | Iltem 12 | Item 14

Emotional
Wellbeing

Social
Wellbeing

Psychological
Wellbeing

Iltem 1 Item 2 Item 3 Item 4 Item 8 Iltem 9 Item 10 Item 11 Item 12 Iltem 13 Iltem 14

General
Wellbeing

E:Bifactor Model of the MHGF

Adapted fromJovanow (2015)
Figure3

Competing Models of the MHGF Factor Structure
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Use offFactorAnalysis

Nineteen studiescarried out factor analysison five different theoretically groundedfactor
structures(seeFigure3, AB: (A) a unidimensional factor model in which all items load on to a
single welbeing factor; (B) a two correlated factors model which reflects hedonic (Ite8)sahd
eudaimonic (Items-44)wellbeing; (CY S & S a Qthréeranrelated factors model which reflects
emotional (Items 13), social (Items-8) and psychologicdltems 914) wellbeing factors; (Da
second order factor model where a higher order factor accounts for the shared commonality of
three lower order factors (emotional, social and psychological wellbearg) (Ep bifactor model
with three specific wellbeing dimensions (emotional, social and psycholqgitajdition to a
general wellbeing factor (items load on to both a specific lveilg dimension and the general
wellbeing factor) Table 4 showswhich factor analytic method were used, as well aswhich

competing models were compared for each of the 19 studies.

MHGCSF factor sucture

Across the 19 studies, a range of factor structuresd®ls A and &, Figure3) were found to fit
the data (seeTable4). Y S & S a () cowelateditripartite model(Model C,Figure3), reflecting
Emotional (Items 1, and 3), Social (Items 4, 5, 6, 7 and 8) and Psychological (Items1d, 1,
13 and 14 wellbeing factorswas found to be most parsimonioy43/19 studies).However, a
majority ofthe studies(13/14)that that reached this conclusiomlid not examine th fit of bifactor
or hierarchicalsolutions (see Table 4). Y S & S & Q trigasite medél was equally or better
represented by a bifactor model, seabrorder or single factor modehiall studies(n=6) that
incorporated bifactor and/or second ordepmparatormodelsin their CFA analysdseeTable4),
demonstrating that comparator models were important in determining bestritaddition to the
tripartite moded, methodologically stronger studies (rateeb) were more likely (5/11) to indicate
that a hifactor or hierarchical model providetthe best fit (seeTable3). The majority (7/8) of the

weakerstudies (rated 6L1) found the tripartite solution to be mostparsimonious Studieswith
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percentage scorgequal to or above 6%bwere considered methodologically strongafthough an

arbitrary threshold, this meant that approximately 50% of the ranks were considered strong.

Factorial invariance of the MHSF acrosdevelopmentalstages

Difference associated with the age range of samples across sted@sSigured), meantit was not
possiblecategorisesamples into discrete developmental stages (e.g. child, adolescent, young adult,
adult and older adult). Specifically, severstudies did not specify an age rangehad samples

where the age range covered more than one life stageg. W2 a KI yf 22 | yR W2 Q|
sample of participants aged 48l years oldAs such, it was not possible to extract data to reflect

the factor structure of the MHGF across the lifespan categoricdfigure4 represents the best

fitting factor structue for eachsample according to age range.

Joshanloo et al. (2013)
Guo et al. (2015)
Bruin and Plessis (2015)
Joshanloo et al. (2016)
Joshanloo et al. (2017)
Ismail and Salama-Younes (2011) —
Keyes et al. (2008) ]
{FYLES v nm W20 Y20 o ]
{FYLES m 1 YENIT S s

(%] ~ v ~ |z
% {FYLES o m YINFI Sesesy ® O0HAMDO
= Lamers et al. (2011) L]
3 Petrillo et al., (2015)
> {FYLES M m W2QFy2@8& O6HAMPO
S Machado and Bundeira (2015) m e
n Joshanloo (2016) —
{FYLXS n mm YIENIT @i Ffd 6mAMNDO
(YL S w0 1 Y E NI T i a—
Hides et al. (2016)  —
Doré et al. (2016) A AR
W2 aKEkyf22 FyR W2 J| msteme i
Lim (2014) -
Singh et al. (2015) -
Sample 2 - de Carvalho et al. (2016) |
Sample 1 - de Carvalho et al. (2016) =
0O 10 20 30 40 50 60 70 80 90 100
Age Range (Years)
Single Factor B Second order model
B Three correlated factors & Bifactor model
Figured

Best fitting model of mental wellbeing across review studies according to participant age range
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Table4

Models examined within factor analytic studies of the MH&F

Assessed Models (See Figure 4 for modet

Model
A B C D E of

Quality Single 2 Correlated 3 Correlated Second Bifactor oo
Rank Study Factor  Factors Factors Order Fit
9 Machado& Bundeira, 2015 a a a a A
7 Joshanloo et al., 2017 a C
2 Lamers et al., 2011 a C
8 YENIT SdG ¢t o a C
7 Joshanloo et al., 2013 a C
7 Guo et al., 2015 a C
1 Singh et al., 2015 a c
3 de Carvalho et al., 2016 a C
4 Joshanloo, 2016 a C
10 Ismail& SalamaYounes, a a a C

2011

11 Keyes et al., 2008 a a a C
6 Lim, 2014 a a a C
8 Joshanlo®& W2 @I y 2 BA a a a C
6 Joshanloo et al., 2016 a a a C

4 Petrillo et al., 2015 a a a a D(C)

3 Doré et al., 2016 a a a a D(C)
5 Hides et al., 201 a a a E
6 de Bruin and Plessis, 2015 a a a E
3 W2 @ y2@A8% Hwn a a a a a E

N.b. All studies used CFA; the * indicates studies that also used EFA.
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Discussion

The MHESF has been used to measure mental wellbeing for more than a decade; however, this is
the first systematic review and narrative synthesidactor analytic studiesf the Mental Health
ContinuuntShort Form First, his study aimed to establish whether theresispport forY S& Sa Q
(2002 three correlated factor structure of mental wellbeimg measured by the MHEF Secondly
the studysought to examinavhether thisis universal across age, by investigating réagicability

of the tripartite factor structureacross the lifespan.

Factor structure

The majority of studieq14/19) concludedthat Keye$§X2002 tripartite factor structureindicated

the bestfit for their data(seeTable3); thus indicating that mentakellbeingcan beconceptualised

as being comprised of emotional, social andyghological wellbeindgactors. This wa not
universaly observed Fve studies reported alternative factor structures; thuidimensional,
bifactor, and second order models were founddme (Machado & Bundeira, 2013hree (de Bruin

& Plessis, 2015; Hides et al., 2016; JoZahod ) and twa(Poré et al., 2016; Petrillo et al., 2015)
studies respectivelyDespite the absence of any psychometric evidence to suggest that the MHC
SF is best understood as being comprised of two correlated factors (hedonic and eudiamonic

wellbeing), almost half of the studies sought to confirm this modekeTable3).

Although asignificant majority of studies concluded tratorrelatedtripartite structure ighe most
parsimonious model of wellbein5 (45.9%) of the methodologically stronger studi€eated 1.6)
reported that bifactor or seconarder models demonstrated a bettdit (de Bruin & Plessis, 2015
52NB Sid Ff®x wnmcT | ARSa SO | f ®Burthermore; d large2 @1
majority ofthe studies (8/13) that concluded the tripartite model provided the best fit, had not
used any comparator models and were therefore unable to comment on the fit of this model
relative to others Althoughthe resultssuggestthat the tripartite model fits the data welthere is
evidence to suggest thatifactor or second order models majfer more parsimonious modsifor
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understanding the structure of mental wellbeinthesemodek werefirst examined ir2015 and
havethus receved lesgpsychometric research attentiont is possible thatepeatedly seeking to
confirm the tripartite model of wellbeingpasONS I § SR 'y WSOK2 OKIl Yo SND
which hasreinforced the existence of thisnental wellbeingmodel This effect has been

exacerbated by the use of CAstudies wherd&eFA would have been more appropridtiee Vetet
al., 2005) i.e.where studieshave examinedhe tripartite model for the first timein a different

culture/language

Factorialinvarianceof MHGSF across developmental stages

It is important for measurement invariance of the MISE to be determined, to allow meaningful
unbiased comparisons of group differenééeredith, 1993Van de Schoot et al., 201T) examine
the measurement invariage of the MHESF across théféspanand subsequently developmental
stages this systematic reviewought toexamire samplescategorically via stratification of age
range inb discretedevelopmentalife stages. Most studies did not provide enough detablout the
age groups of sampdeto allow stratifiedanalysisKeye$§X2002) three correlated factorstructure
washoweverevidencedin samples across the lifespanith no obvious patterietween age and
the alternativeobservedMHGSHactor structures(see Figure4). Thereplicabilityof the tripartite
structure across studies with different mean ages of samptesidesa good basis for using the

MHGCSF with age stratified samples.

To date there is little consensus about mental wellbeingossrthe lifespan, with evidence
identifying different contradictingrends, which depictlinear, Ushaped and inverted Shaped
trajectories(Ulloa, Mgller & Sous®oza, 2013)Successfulgingrequires progressiothrough a
number ofdevelopmental life stagesvhich are characterised by inherently unique maturational
and developmerdl challengegErikson, 1963)n general terms, there are systematic changes in

various factors across the lifespan, e.g. social context, support systems, functions of relationships,
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capacities and resourcéByan & Deci, 2004)As needs will be expressed and satisfied differently,
it is suggested thatomponent factors of mental wellbeing may present and interact uniquely
across agand developmental stagéRyan & LaGuardia, 200Bence, the relative importance of
the social, emotional and psychologicadmponents of mental wellbeingnay vary with age,
rendering factorial measurement invariance vital for understanding the pathways to mental

wellbeing across the lifespdhienderson &night, 2012)

Limitations

The quality review tool, designed e Vet et al. (2005provided an indication of the relative
quality of studies included in this reviewReviewersconsistently awardedtems with added
complexity or ambiguity a negative pj as suchpercentage scores and ranglsould be reviewed

with due caution, as reviewers may have underestimated the quaflispudies.This waglue to the

lack of clarity surrounding the scoring of items on this scale, as well as an implied assutimggtion
the reviewer possesses a sophisticated and advanced statistical knowl8agaccount for this
limitation, no study was excluded from the analysiarthermoreguality review tools of this nature

are narrow in focusand do not consider broader methodological issues, such as the use of factor
analysis to compare the fit of competing mode&pecificallystudies that examinecompeting

modelsmay be better placed to draw conclusions about MEICSFdactor structure.

It is possible that studieshere the tripartite structure has not provided a good fit with data have
been more difficult to get published. As sudhe exclusion opublications within the grey literature
and those not published in the Englishdamagecan be considered a limitation of the current study
Thefocusednature of the current studietnclusion criteria aremportant, as i has been argued

that CFA is unable to adequately represent the factor structure of psychological dales et

4 A review of he distinct transitions, affordances and tasks present within each developmental context is beyond the
scope of this study, but have been captured in detail elsewhere (middle childf®oales, 2014)adolescence
0 ¢ dz] | dza | paBujftdad(Benson, 2014Ryan & Deci, 200and older adulthoodKim, Lehning & Sacco, 20).6)
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al., 2011 Morin et al., 2013)For example, CFA has been criticised for its overestimation of factor
correlations (Brown, 2015) It has been proposedhat SEM may provide a superior, more
sophisticated representation of multidimensional constructs, by overcoming some of the
limitations apparent in CF@arsh et al. 2011; 2014; Morin et al., 201Sjudies carrying out SEM

to investigate the factor structure of the MHEF have found that SEM models pdava better fit

than CFA(Joshanloo, 2016; Joshanloo & Jovanic, 2016; Joshanloo & Lamers,S2blBe &

Wissing, 201y

Future Research

Futureresearchshould focus on examining and determinihg factorial measurement invariee

of the MHGSF acrosdevelopmental stagedy recruiting representative and adequately powered
samplesof participants from across the lifespaihese studies will need to control for cohort
effects, such as lifexpectancy and socioeconomic fact@vgunder et al., 2009)The results of this
systematic review indicate that studies seeking to confirm the factor structure should as a minimum
be examiningY S & 2609 thrée correlated factors solution and the bifactor model. Where
possible it would also be beneficial to examiunidimensional and second order factor structures

in addition; however, there is no evident@ suggest that there is merit in further investigation of
the two correlatedfactor model of mental wellbeing, as psychometric support for this modé fi

not convincing Consideration shouldlsobe givento the methodology utilised ifuture studies
particularly in relation to incorporating more robussychometric methodfor the examination of

the MHG{ Cfaddor structure.Joshanloo and Lamers (20&tdiggesed that SEM shouldoutinely

be utilised alongside CFA methods when investigating the structure of \Wwejlb@easures such as

the MHCSHe.g.Schutte & Wissing2017). SEM is an integration of CFA and EFA, which imposes
less restrictive constraintnd allows items to load across all factoisparouhov & Muthen, 2009)

As suchfuture systematic reviews should broaden their focus to include studies which utilise these

alternative methodologies.
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Conclusion

This systematic revieimcludednineteen sudies, whichexamined the factor structure of the MHC

SF using factaanalysis. Resultshowed that the tripartite model of mental wellbeing, comprised

of emotional, social and psychological factors is evideneittd crosscultural samplesacross the
lifespan.There is some evithee to suggest that the three first order factors might be represented
within a hierarchical second order or bifactor model; however, thegority of studies included
within this review did not set out to examirteesestructures, thus limiting therobustnessof such
findings. Future research should additionally examine the fit of second order and bifactor models

of mental wellbeing, using structural equation modelling.
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Plain English Summary

Background

People who are free from mental illness are often thought to be mentally healthy. We now know
GKFG GKA&Z Aa y20 GKS sK2tS LAOGIINB® ¢2 KI &S
gSEE0oSAYIQd tS2LH S gA0GK KAIKS { SRESE GNKREFKNEY D P |
Organisation (2004jescribea person aflourishing if they are achieving their level of ability, coping

with everyday stresses well, working well and involved in their community. Enhancing mental
wellbeing is importantas it buffers against mental illness. One questionnaire that has been
developed to measure mental wellbeing is the Mental Health Contin@nart Form (MHGF),

which was developed b¥eyes (2002 It is a questionnaire thapeople can complete by
themseles. It measures different aspects of wellbeing; this includes whether they are currently
experiencing positive feelings (emotional wellbeing) and whether they are managing and coping in
their everyday life (psychological wellbeing) and in the wider comtugocial wellbeing).
Research has confirmed that this is a good questionnaire to use with adults. Research still needs to
be completed to see whether it is a good questionnaire to use with teenageiseitest of
Scotland It is important to find this ot, as the teenage years are a very important time of
development, which will impact on life as an adult. The Scottish government are keen to make sure

{020t yRQa (3SyIRIKNER (HINE RSN WTFE 2dZNAAKAYIQOD

Aims and Questions

This study aims to testvhether the MHESF is a good questionnaire for measuring mental
wellbeing, with teenagers ithe West of ScotlandPeople from deprived urban areas tend to have
poorer physical and mentaiealth than their less deprived counterparts. This study will tfene

also investigate whether there is any link between mental wellbeing and levels of deprivation.
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Methods

Participantswere 790teenage school pupils S2S4 (which is roughly age -18 yearsold), from
four secondary schools ithe West of ScotlandThe only children who were excluded were
teenagers from Additional Support Needs schools; this is because the questionnairdsaveay
placed too much demand on these children. Head teacheese asked whether they would like
their pupils to take part or not. Parentgere thencontactedwith information about the study and
saidwhether their childcould take partThereafter, he teenager was given information and said
whether they waned to takepart. Participantsvho opted to take partompleted the MHGSF and
four other questionnaires at schoolh& four other questionnaires were to help see if the MCH

SF consistently measures wlilis meant to measure. This wakecked using statistical 4&s.

Results

The results of the study show that the MIBE is a reliable tool foneasuring wellbeing in teenagers
living in the West of Scotlanés expected, the MHEF appears to have a coherent structure, which
measures three different parts of mentakllbeing reliably. The three parteat can be measured
separatelyare emotional, social and psychological wellbeing. As well as this, the tookhduy

measures mental wellbeings a whole.

Practical Applications

The World Health Organisation anlde Scottish Government currently see improving mental
wellbeing asa priority, particularly for teenagersthestudy shows that the MHSF is aalidway

of measuring wellbeing igcottish teenagerslhis means thatesearchers and clinicians can feel
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more confident in measuring the mental wellbeinfjteenagers using the MHEF. Subsequently,

the mental wellbeing of teenagers can be better understood and improved.
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Psychometric Evaluation of the Mental Health Continue@hort Form (MHESF) with

Adolescents Living in the West of Scotland

Scientific Abstract

Objective

The Mental Health Continuuashort Form MHCGSF)measuresthe three core components of
mental health (emotional, social and psychologieallbeing) as defined by the World Health
Organisation. This study sought to bridge a gap in the literature, by exanisipgychometric

propertiesand structural validityor use with adolescents in the UK.

Method

In total, 790 adolescentsaged 1316 (50.4% femaldy1=13.96, SD86) fromthe West of Scotland
completed the MHESF andour compactor scalesThe studyemployed a quantitative repeated
measures (testetest) designwhereby 605 participantsompleted the MHESF two weeks later
Confirmatory factoranalysis(CFA)on four different theoretical models of mental wellbeing
determined the relative fit of thetripartite MHGSF factor structurecomprised of emotional, social

and psychological welllieg. Further CFA sought to confirm the dual factor model of mental health.

Results

Confirmatory factor analysimatchedthe tripartite model of mental wellbeing. The data fit a
second order model of mental wellbeing equally well, proving evidence fovararching latent
general wellbeing factor. Results indicdtgood internal consistency and testtest reliability.
Convergent validity was indicated by significant positive correlations with other measures of

wellbeing. Additionally, significant negatigerrelations with measures of mentéihessindicated
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discriminant validity CFA confirmed thelual factor model of mental healthwhere mental

wellbeing and mental illnessretwo correlated, yet distinct factors of mental health.

Conclusion

TheMHGCSFis a psychometrially sound instrument, providing valid and reliable measurement of

mental wellbeing and its threfrst order factors, with adolescents in the UK

Key words:Mental Health Continuurshort Form, Psychometric Propertigsactor AnalysidJK

adolescentsMental Wellbeing
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Introduction

Mental health has been increasingly recogulisas a complete state of beingvith growing
consensus thatental health is best understood & absence of mental illness and the presence

of positive aspectsf mentalwellbeing(Suldo& Shaffer, 2008World Health Organisation, 2004).

This is highlighted by S & S & Q duakactor mbdeél of mental health, which describesntal

illness and mental wellbeing aslated yet distinctconstructs of mental healthAccording to he

Royal Soiety in the UK (United Kingdominental wellbeing can be defined a# positive and
ddzadrAylrotS adalrasS GKIG Fff2¢a Ay RA@ApRUBayiazZ 3
& Keverne, 2004)In the same way as mentdlness is thought to be comprised of clustef

symptoms, mental wellbeing islso thought to be a syndromecompried of ésymptong

componentsKeyes, 2002; 2002005%).

A theory driven understanding dfie wellbeing literature(Diener, 1984; Keyes, 28; Ryff, 1989

see Chapter for a comprehensive review)as ledto mental wellbeing being operationalised to
encompass three componesttemotional, psghological and social wellbeinghese areonsistent
withthe2 | h Q& definitionofimental health a1 & { | {b&ng & Which é ifdividual
realizeshis or her own abilities, can cope with tinermal stresseof life, can workproductively
andfruitfully, F yR A& Fo6ftS G2 YIS | 0O2y.(inWVerdalHedltyf G 2
ContinuumShort Form(MHCSH was developed byeyes 2002;2006;2007)to measure these
dimensional componentsKeyes (2007described mdividuals presenting with high levels of

wellbeing asflourishingQthiose with low levels adanguishin@> 'y R Of I 8aA FA SR

y2i FAG GKS ONRGSNALF F2NJ SAGKSNI Fa WY2RSNI (S

Flourishing is not only conceptualised agesirableend state, but is considered a protective factor
that preventsthe development omentd illness(Keyes, Dhingr& Simoes, 2010Keyesk Simoes,
2012; Lamers et al.,, 2015Hence, it is possible for individuals presenting with fewer

psychopathological symptoms on a measure of mental iliness to fall into the categmgiumied
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wellbeing (i,e Wt | vy 3 Jz&rd Kok fia3eQwith diagnostic levels of psychopathology to report
increased mental wellbeing A ®S ® W Kie\2ZNBRATKisk tear&ical stangdased on the

dual factor modelhas been pivotal in shaping recent advances in raehealth cardreatments

As well as offering traditional and widely available psychotherapeutic approaches that have an
explicit aim of reducing the symptoms associated with mental illness (e.g. Cognitive Behavioural
Therapy), there has been an emergeiiicehe availability of psychotherapeutic interventions that
show promise for promoting and enhancingental wellbeing (e.gWellbeing TherapyFava &

Ruini, 2003, Positive PsychologgsSeligman, 2002and Acceptance and Commitment Therapy
(Bohlmeijer efal., 2015; Trompetter et al., 20071t is therefore important tassystematicallytilise

both measures of mental illness and mental wellbeing when evaluating psychotherapeutic

interventions in mental health car@rompetter et al. 2017§.

The UK was repted to have the dwest index for child wellbeindgn a studyof rich developed
countries(Pickett &Wilkinson 2007) Thedeterminants of mental wellbeing in youth adastinct
from the determinantsof mental illnesssuggesting thathesedual factors oimental healthshould
be understood individually within the context of childhood and adolescend®atalay &
Fitzsimmons, 2016) Patalay and Fitzsimmons2(16) demonstrated this in relation to
sociodemographic correlates of wellbeiimga UK sampleln youh (aged 11)low absolute and
relative socioeconomic statwgas associated with incased symptoms of mental illnessywever,
a reverse social gradient was observed for mental wellheivitere higler socioeconomic status
was associated wittower mental wellbeingThis is counterintuitive, as the social gradietother
child outcomes, such as physical health and cogniteme observed in childhoo{Bradley &

Corwyn, 2002)

Patalay and Fitzsimmons (2018)pothesisd that althoughthe sodo-economic status of youth

during this life stage does not yet negatively influence their subjective experience of wellbeing, this

5 Trompetter et al. (2017provides a more comprehensive analysis of these issues.
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social gradient might become evideint adolescence and early adulthoodhere differences in
social support and resourcegtome increasingly apparenthiscontrasts markedly withifidings
observed asubsequenstagesacross the lifespaiWHO, 2014and provides a helpful foundation

for developing interventions that not only function to prevent symptoms of psychopatholagy, b
that also improve mental wellbeind-he former Claf Medical Officer for Scotlanargued fora
salutogenic approdt to managing health inequality; this refers to an approach wHeris is
placed orthe factors thatsupport the promotion ofnental wellbeing, rther than attending to the
causal and riskactors for mental illneséAntonovsky, 1996As such, it is important for studies to
avoid dimensional conflation of the dual factors and to explicitly examine the impact of
socioeconomic sttus on child and adolescent mental wellbeidg Cavalho et al., 2016; Patalay &

Fitzsimons, 2016)

Adolescence is arguably one of the most critical and s#eperiods of development, rendering
mental health at this life stage remarkably significd@tll et al., 2M2). The maturation of
neurobiological processealongside pubertyand physical growthesults in change across multiple
developmental facet§Zukauskeine, 201%)Psychologically, seiflentity and morality begin to
develop as well as well as a maturimgtellectual capacity for reasoning, abstraction, cognitive
flexibility and rational judgementSocially, greater independence and autonomgnir parents
means an interpersonal shift, with a move towards redefining oneself in relation to others.
Adolescencemarks new potential foremotional growth, withdevelopment inmanaging and
comprehending emotiopand understanding ofmotion in relation tocomplexinterpersonal and
cultural systemsAdolescencefunctions as an influential precursor to a multitude of lifetime

outcomes into and throughout adulthoo@Copeland et al., 201Keyes, 2009.ayard et al., 2014

Increased flourishingluring thisperiod is associated with outcomes thatre developmentally

desirable,e.g. fewer depressive symptoms, less conduct problems and increased psychosocial

8 For a comprehensive review of the adolescent developmentgeimberg and Morris (2001$ee als@ukauskeine
(2014)for a review of adolescent development in relation to wellbeing.
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functioning(Keyes 2006} however, #hough development is inevitable flourishing is rigtyes,
2006). Hence, esearch and policy alike are increagy highlighting the important opportunity that
adolescence provides to enhangental wellbeing, by fosteringositivemental, emotional, social
and physicatlevelopment(Keyes, 2006; Scottish Goveram, 2017; WHO, 2018 The promotion
and prevention of mental wellbeing is particuaimportant in adolescence, as %) of mental

disordersare evident by age 14 and 75% by agéRhes, 20183

Despite an increased focus on adolescent mental wellbeing, research has remained largely adult
centric (Keyes, 2006 Researchon adolescentdias tended to utilisgpathology or deficit modea,
measuring negative indicators in studiesyoluth development(Roberts et al., 2002; VanderVen,
2008) Hence, there has beennaincreased need to shift towards a similarly comprehensive
approach to researching wellbeing in youtornstein et al., 2003)Jo provide an inclusive and
thorough understanding of an indivakl £ Q& Y Sy Gt f  KiSfollbvis Khat Frdnyfad (G A 2
wellbeing should be assessable using robust measurement instrurtiéntsner, Gilmar& Suldo,

2007). To effectivelymonitor mental wellbeing and evaluate interventiongth adolescents, it is
necessay to develop welvalidated theoretically consistent tools for measuring mental wellbeing

within this population(Bornstein et al.2003; Clarket al., 2011)

The MHESHs wellvalidated for use with adult§suo et al., 2015;.amers et al., 2030V esterhof
& Keyes, 2010Psychometric studies have also been conductetth @ilolescents aged 128 in
AmericaKeyes, 2005h14-17 in South Kore@.im, 2014, 1619 in PolandKaras, Cieciuck Keyes,
2014), 1318 in India(Singh et al., 2015nd 1119 in ChinaGuo et al., 201} as well awith a
sample of Egyptian athletes betweé&2-18 years old(SalamaYounes, 2011 Although the MHE
SF has been used in studies that have recruited adolescent populations in the UKaf&get al.,
20117), the psychometric properties of the MHE&F havaot been investigatedo ascertain whether
the measure is reliable and valid for this populatidhis study will therefore seek to validate the
MHGSF in aUK adolescent sample recruited in thWgest of Scotind Socioeconomic health
inequalities in Scotland aneidening and areelatively high when compared witlother regions
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across the UKLeyland, 2004As such, xamination of theMHCGSFE psychometric properties with
a sample where the prevalencedgprivation s higher, willhelp provideinsight into theassociation

betweenand mental wellbeing andocioeconomic statu§SIMD 2016)

Aims

This study aimdo establish the psychometric properties of the MHSE with adolescents e

West of Scotlandthrough examination of its reliabilityalidity and factor structurefor use with

this population. Furthermore, it aims to determine whether the psychometric properties are
comparable to those reported within the empirical literatui®econdary aims an® describethe
distribution of mental wellbeing across a large representative sample of adolescents attending
schools in the West of Scotlanthe associatiobetween mental wellbeing and deprivatiavill be
examined, as it is anticipated that a sigrafit proportion of thissample will be from some of the

most deprived parts of Scotland

Hypotheses
1. The factorstructure of the MHESF with aVest of Scotland adolescent samplél conform
to the threedimensional structure ofmental wellbeing (psychological, social and
emotional), as found in previous research with adolescent sanjfiles et al., 2015; Karas,

Cierciuch& Keyes, 2014; Lim, 2014)

2. Itis also predicted thatie MHGSF will demortgate construct validity(convergent and
discriminant)in a West of Scotlanddolescent sample:
2.1 The MHGSF will be positivg correlated with other measures of wellbeing,
including the VérwickEdinburgh Mental Well-Being Scale (WEMWBSaNd the

World Health Organisatickive (WHGb).
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2.2 In addition,the MHGSF wil demonstrate moderatenegative correlations with
measures opsychosocianaladjustment (SDQ) andentalhealth problemgGHQ

12).

3. Furthermore, onfirmatory factor analysiwill provide evidence for theualfactor model
of mental healtho Y S & S & Gthusconfirmingthat mental illness and mental wellbeing

are two related yet distinct dimensions.

4. Finally, here will be an association between the MISE and the Scottish Index of Multiple
Deprivation(SIMD). This hypothesis will only be addressed if the A shown to have

sufficiently robust psychometric properties.

Methods

Ethical Approval

Bhical approvato carry out thisstudy(see Appendix 5 for Research Proposal¥ graned by the
University of Glasgow College of Medical, Veterinary and Life Sciences, Project I4061@&3029
(Appendix §. Renfrewshir¢Appendix T and North Lanarkshif@ppendix 8 councils subsequently

gave permission for schools within their authorioylie approached for participation.

Design
This study emplasd a quantitative repeated measures design (testest), in order to determine

the psychometric properties of the MHEF.
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Participants

Participants were790 adolesent secondary schogbupils aged 2 to 16 years old (M=13.96,
SD#$.86), demographic informatiolis detailedin Appendixd. A whole school year and class group
sampling frame wassagd to recruit participants in their second to fourth years of schodiiom

four governmentfunded secondaryschools in the West dscotland. Participants wereecruited
across a thre-month period (MarchMay 2017).The majority of participantseported their
ethnicity asScottish (701, §8.799). The Scottish Index of Multiple DeprivatioSIMD 2016
guintilescategorise deprivation ranks for the 6505 datanes in Scotland into five groups (1, mos
deprivedc 5, least deprivedlusing postcode dataeach quintilecontairs 20% othe datazones
Participants were recruited from two council areasthe West of ScotlandTo establishthe
representativeness of the sampline percentageof data zones within each SIMD quintile across
both council areas was calculated and compared with the percermagarticipants within each
quintile. The percentag of data zones within each quintile-§) was 30.5%, 25.3%, 17.3%, 14.7%
and 12.2%, witi4.94,30.6%, 21.6%, 14&8and 18.0% of participantseporting postcodesvithin

the respective quintiles of deprivatiorin broad terns, the current sample appears e largely
representative of the wider population of interest; however, the current sample had significantly
fewer participants in the most deprived quintile. It was not possible to calculate SIMD quintiles due
to missing or invalid postcodes for 12.79% )1 participants, which may help to explain the skew

towards less deprivation in the current sample.

Measures

Participants provide basicdemographic informationgchool nameage,ethnicity, religion school
year,gender and postcode) before completindattery of five sehreport measurs (see Appenda

10 for questionnaires)the Mental Health ContinuurShort Form (MHGF), WarwicEdinburgh

Mental Weltbeing Scale (WEMWBS), World Health Organisétiaiellbeing Index (WHS),

7 Only one participant was 12 years old.
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General Health Questionnail2 (GH®L2), and the Strengths and Difficulties Questionnaire (3DQ

Participantswvere invited tocomplete the MHESF two weeks later.

Mental Health Continuum ShortForm MHGSF)

The 14 item selfeport MHGSHKeyes, 2006% a shortened version ¢fie MHC Long Formvhich
measures social, emotional and psychological mental wellbeing on three subscales. Participants
rate the frequencywith which they have experienced symptoms of wellbeing overghst two

weeks on a 6point Likert scale (BverEveyday). Total scores on the MFSE range from-G0,

with higher scores indicating increased levels of flourishing. Total scores can be classified into three
categories of mental health; languishing, moderately mentally healthy or flourfshihe scale has

been validated for use with adolescersoss-culturally(Guo et al., 2015Karas, Cieciuck Keyes,

2014 Keyes, 2005H;im, 2014Singh et al., 2015t has been shown to correlate with tEMWS

in a UK sample of adolescents agedlB3Clarke et al.2011)

Measures for validation

The WEMWBSTennant et al., 2007and the WHGb are both selreport measures of mental
wellbeing. The WEMWBS has demonstrates validity for use with adolescents in the UK; tHe WHO
has been used in research with this ptgtion. The SD@Goodman, Meltzer & Bailey, 199a&nd
GHQ12 (Goldberg & Williams, 198@&re behavioural screening questionnaire, which assess
for psychiatric disorder/symptoms of psychopatholo§geAppendixi2for more detail about

the psychometric properties of thegeur questionnaires

8 Scoring protocol for the MHSF is detailed in Appendix 11, as well as the algorithm used for calculation of diagnostic
categoies.
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Recruitment

All Head Teachers gkcondaryschools within Renfrewshire (n=11) and North Lanarkshire (n=23)
councils were approached and invited to partake in this studywiten correspondence. Five of
the 34 schools opted tgatrticipatein the study however, data from one of these scho@s=54
wasexcluded from thenalysis, due to failure to administer all of the measures necessary to comply
with the methodological design of the stud@onvenience samplinghrough discussions witta
nominatedstaff member within each participating schodgterminedthe number ofparticipants

recruited from each school and their school year.

Itis not a legal requirementvhen a competent adolescent provides their own consent, for parental
assent to be giveScotCRN, 2012however, in line with £ | NJ S (i mettiodologywhént 1 M m
validating a measuref wellbeing in aUK adolescensample, parents/guardians of eligible
participants weresent a Parent/Guardian Informatiomé&et (Appendixl3) about the research and

a correspondingdpt-Out Form (Appendix14). Any child whosgarent/guardian opted out of the
opportunity for their child to participatewas not approachetb participate in the researcht was

not possible to calculate the number of eputs. Children whose parentdid not optout were
provided with a Participaninformation $ieet (Appendix15) andwere asked to provide written

consent(Appendixl6) as to whethethey would like to partake in the study or not.

Research Procedure

Schoolswere responsible for sendinBesearch Information Sheets and Consent Forms to the
parentdguardiansof each pupil deemed eligible for participation in the stuhd for compiling
responsesjn line with their standard procedure for written communication with families. The
Principal mvestigatorwasavailable to go into each secondary school to collect data from multiple
participants at one timgbut was only required to do so in one schollultiple participants
completed the study at one time, within a timetabled lesson determinethlieynominatedschool

staff member All schools opted for the study to be completed in a pencil and paper format. At time
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point one, demographic information was collected and the five questionnaires were compfeted.
second MHESF questionnaireascompeted by participantdwo weeks laterData from time point
2yS YR GAYS LRAY(d Gé2 6SNB VYidedtidek ScRooldagerayicdd (i |

gender.

Data Anaysis

All quarntitative data analysis was conducted using SPIS®d AMOS1 statistics package Power

was achieved (see Appendix 17, for sample size calculafiorfirmatory factor analysis (CF#Rs
performed toassess the factor structuref the MHCSF.The Maximum Likelihood estimatavas
used, as strictly ordinal level data violates the assumption of multivariate normaligur
theoreticaland empirically based models (three correlated factors, two correlated factors, single
factor and second order modelere examined Full Information Maximm Likelihood Estimation
was used to manage missing dé&% for all variablgsas it is a commonly recommended method
for facilitating the inclusion of all available observatigiiszown, 2015) To examine whether
theoretical models were a good fit foreétdata, several fit indices were computed, as recommended
by Brown (2015)T 2, Comparative Fit Indices (CAHRoot Mean Square Error of Approximation
(RMSEA)and the TuckerLewis mdex (TLI). Decisiors about model fit were determined in
accordance dz | Yy R . S yiadicatoisithey suggestedithat good fit is indicated by indexes
GKAOK ' NBE WwWOf2asS (2RMSEAKDS, TR &.8nd HLA ¥ witdgobddiS & Y
indicated by anon-significant 2 (Barrett, 2007) To compare the two models, the Akaike

Information Criterion (AIC) was used; smaller values indicated a bet{efrifize, 2012)

/I Ny ol OKQausedtb eXarhine ghe #@ternal consistency of the MISE and its three
subscies. Testetest reliability of the MHGSFwas RS G SNXYAY SR dzaAy 3 t St
Coefficiet. Correlational analysis { LJS | NJY lw¢sQtfisedvtdd@términe the construct validity
of the MHGSF, i.e. to measutthe convergentwalidity of the MHESF against alternative meassre

of wellbeing, as well as thdiscriminantvalidity of the MHESFwith measure of psychosocial
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adjustment (SDQand mental health problems (GHQJhe study usg G-Ato confirm the dual
factor model of mental healtlusing the same parameters for model fit as previously statedt,
chisquare analysis wasused to investigate associations betweemverall MHGSFscores and

demographic variables such as deprivation

Results

Structural validity (CFA)

The fit indice forfour theoretically founded models are presentedTiable5. CFA revealed that

Y S & QaApthrée correlated factors modditted the data best. Indices metr were close tdhe
outlined criteria for an acceptable fit, with a lower RMSEA (.066)A6d416.832, anda higher

CFIl (.954) and TLI (.935) indices than for the alternative motlets.? was significant (%(74)=
326.832, p<0.001Fhis confirms the hypothesisedripartite structure of mental wellbeing
comprised of emotional, sociand psychological wellbeing factors. The second order model
providedan equally good fit, which suggests thhe three dimensions tap into a genenalental
wellbeing construct. Figure5 displays the secahorder model and salierfactor loadings(>.5)

which loaded significantlgn to the target factors

Internal Consistency and Tesgetest Reliability

High internal constency for the ful MH§ C & OF tS 461 a4 AYRAOFGSR o@
| 2STFAOASYG o6hTdpHod {FGAAFI OG2NE O2STFFTAOASY
6hIrdyov FyR t&aelOKz2t23A0Lt 60T dy p-gigh ¢653) MHCSFA v 3
test-retest pairs provided data for inclusion in tastest reliability analysis, representing 70.6% of
GKS gK2fS al YLXS oOyTrtdnod { Libikdlivds sighificant LMNEB £ |
n=558, p=<.001), demonstrating theabtlity of the full scale MHSF across a two week period.
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Testretest reliability also demonstrated the stability of the Emotiongt.(f1, n=619, p=<.001),

Social (¢=.69, n=595, p=<.001) and Psychologigal {0, n=599, p=<.001) wellbeing subscales.

Table5

Fit indicedor alternative models of mental wellbeing

Model 2 Df P CFl  TLI RMSEA AIC
Single factor 514.810 77 >.001 .921 .893 .085 598.810
Two correlated factors 412.450 76 >.001 .939 .916 .075 498.450
Three correlatedactors 326.832 74 >.001 .954 935 .066 416.832
Second orde(3 factor)model 326.832 74 >.001 .954 935 .066 416.832
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Second order factor structure and factor loadings



Convergentand discriminantvalidity

Table6 presents the MHGE @onvergent validity wittalternativevalidation wellbeing measures
using{ LIS NXI yQad wK2 O2 NINOMHCIFAafdy/its upsBafed detanStratéd
statistically significanassociations withwo measures of wellbeing, th&/EMWBS and WHE in

the expected direction Furthermore, the MHESF and its three subscales also demonstrated
statistically significant associations in the expected direction, tiwthmeasures of mental illness,

the SDQ and GHQ.

Table6

Correlations of validation instruments with the MHSF and subscales

MHGSF Full Scale and Subscales

Mental Emotional Social Wellbeing Psychological

Wellbeing Wellbeing Wellbeing

WEMWBS .81* T4 .69* .81*
(n=694) (n=743) (n=721) (n=730)

WHG5 JT6* .69 .66* 74
(n=715) (n=772) (n=741) (n=753)

SDQ -.52* - 47 -.42* -.51*
(n=687) (n=737) (n=713) (n=721)

GHQ -.64* -57* -.54* -.62
(n=685) (n=739) (n=710) (n=724)

N.b.All (onetailed) correlations are significant (fihdicating a p<001.



The discriminant validity of the MH&F was determined through comparison of CFidiices of
three different factor models: (1) a single factor model representing the traditioalel of mental
health, whereby the absence of mental illness signifies high levels of mental wejll§2)ngn
orthogonal model with two unrelated factors of mental illness and mental wellbeing; and (3) a
model where these two factors are correlateBit indices (Table 7) indicated that the two
correlatedfactor model fit the data bestjower RMSEA (.066) and Aa%2.054, and higher CFI
(.901) and TLI (.883) indie than for the alternative models were observed. TRavassignificant

0 2(298)=1334.054, p<0.001This providesome evidence for the discriminant validity of the MHC

SF.

Table7

Fit indicesfor alternative models of mental health

Model 2 df P CFl TLI RMSEA AIC
Single factor 2426.309 299 >0.001 .797 .761 .095 2582.309
Two orthogonal factors 2426.309 299 >0.001 .797 .761 .095 2582.309
Two correlated factors 1334.054 298 >0.001 .901 .883 .066 1492.054

Mental wellbeing status

According toKeyes 2002 diagnosticcriteria, the majority of participants (391, 54.4%) were
consideredto be flourishing. A further 38.2% (n=275) had moderate mental wellbeing, with the
smallest proportion of participants being categorised as languig®iag7.4%. Analysis revealed a
statistically significant association betweeategorical diagnosis afiental wellbeing(flourishing,

moderate mental wellbeing and languishing) wisichool year .¢(4, n=719521.8, <p=.001)
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Examination of standardised residuals indicated that, significantly fewer participants in S2 were
moderately mentally healthy and significanthore in S2 were flourishing and in S4 were mentally
healthy moderately, than expected. Furthermore, a significant association was found between
mental wellbeing diagnosis amggnder (32, n=718¥13.4, p=.001;)males appeared to have greater
wellbeing, with more male participants flourishing and fewer languishihgn femalesC A 4K S NI
Exact testindicated that here was 1 statistically significant association betwediagnosis of
mental wellbeing and SIMD quintile?(n=634¥14.4, p=.0§. A general trend was however
observed, wherebymean MHGSF scoreslecreased withincreased levels of deprivatioras
measured by the SIMDnpst ¢ least deprived quintilg M =45.29 (Cl = 42.248.37) 46.05(Cl =
43.8048.31) 47.11(Cl = 44.7319.48) 50.5(Cl = 47.452.68)and 47.0Cl = 44.5%, 49.47). This

trend was no observed for the least deprived quintile.

Discussion

This studyis the first to examinghe factor structure validity andreliability of the MHGSF in a UK
adolescent samplé13-16 years old) Confirmatory factor analysiprovided support fory S& Sa Q
(2002 three factor model of emational, social and psychological wellbdihg. findinds consistent

with at leasteighteenstudiesutilising the same methodologwncross cultuesand languages (see
Appendix Jor a list of studie} five of these studiesisedadolescent samplegle Carvalho et al.,
2016;Guo et al., 2015; Karas et al., 201Lim, 2014Singh et al., 2015The CFA resultindicated

that a second ordemodelfits the dataequallywell as the three factor structuresuggesting that
emotional, social and psychologidaictors are related to an overarching general construct of
mental wellbeingThis findinghas previously beenbserved in studies withtalian adults(Petrillo

et al., 2015and French Canadian young addi®ré et al., 2016)

TheMHGSFandits associated emotional, social and psychological subsdale®mnstratedgood
internal consistencyThese wereelativdy consistent with the CranF OK Q& I f LJKothar 2 6 a
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studies with adolescent samplése Carvalho et al., 201&uo et al., 2015; Karéas et al., 2014; Lim,
2014; Singh et al., 2015) N2 y & lalgh&f6 the full scale reflected thoseeported for the
PortugueseKorean and Chinese MK8de Cavalho et al., 2016and internal consistency ®HG
SFsubscalesveresimilar tothose reportedfor the Korean MHGHLIm, 2014)Testretest analysis
demonstratedthe stability of the full scaldMHGSF andts three subscées across a two week

period.

The convergentaind discriminanvalidity of the MHGSFwas confirmed. As hypothesisetiet MHC

SF and associated subscales correlated with two measures of wellbeing, thé&\At/EMBWS.
The discriminant validity of thMIHGSF was confirmed through CFA, with two correlated fagtors
mental wellbeing and mental iliness, providitng best fit for the data. This supparthe notionfor

the complete state model of mental healtwhere mental wellbeing and mental illness aetated
yet distinct dimensions of mental healfKeyes, 2005A degree ofnterpretive caution should be
exercised whertonsideringwhether the factors haveubstantive meaningasthere is a possible
contribution of method biagrom the combination of psitively (MHESF) and negatively (GHQ)
worded itemsthat cannot be determined by this studrown, 2003) Expectedly however in line
with this finding, correlationahnalysis revealed that the MHEF correlated negatively with two
measures of mentallness, the GHQ and SDE)idence in support of this model has been found
with adolescent samples crossilturally, in PolandKaras et al2014), AmericalKeyes, 2005Korea

(Lim, 2014)and IndigSgh et al., 201}

The categorisation of the MHEF into mental wellbeing diagnosesyealed that overmalf of
participants in the current samplewere flourishing (54.4%)This situatesthe proportion of
flourishing adolescents in this West of Scotland sample, as genegadlsiter than adolescent
sampleswithin the broader international context. With the exception of a Chinese saii@21%)

(Guo et al., 2015 )prevalence of flourishing ithis study was greater than imdian (46.4%), South
Korean (11.7%) and American (37.9%@mples(Keyes, 2006Lim, 2014;Singh et al., 2015
suggesting that greater numbers of adolescents are flourishing in the West of Scotland, than their
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counterparts crossulturally. Keye<2 2006)the most culturally consistent adolescent sample to
examine wellbeing diagnoses, as both samples are Westernised individualist populatidsisde
et al., 2010) When compareda 16.5% difference in the prevalence of flourishing is observed,

highlighting themarked natureof this finding.

It is not possible to infer causality for these prevalence rates; however, the relatively large
proportion of participants characterised as flourishing within this sammiay reflect a shift in
Scottish government strategy over recent decades on a benefiting cohort of adolescents. Enhancing
wellbeing at a population levedas and isconsidered a national priority for Scotlari@cottish
Executive, 2003Scottish Government200%; 2017, as well asa key areaof educatioral
importance during adolescencdo Wo S & dza G I A y S RScditighi GovelnRed#00D).f A F S
Levin et al. (20098imilarly hypothesised that improvements may be attributable to government
initiatives,identifyingthat the mental wellbeingf Scottishadolescensaged 1115 yeas improved
significantlyover a twelve year period (1992006). Theyecognised the role of future research in

establishing a more robust explanation of these observations.

To date there is little consensus on the relationship between deprivation and mental wellbeing. In
the current study therevas no significant association between Sitintile and nental wellbeing

in adolescence; thiinding is nd unique withprevious stidies revealingjttle or no association with
variables such as social cléggest 1997; Call et al. 20D his study didbservea similar trend to

the Scottish Government (2015gport on adolescent mental wellbeing in Scotlarigtoadly,
mental wellbeirg increased as the level of deprivation redudadwever, this was not the case for

the least deprived quintildt is possible that theelationshipbetween mental wellbeing and social
deprivation may not be linearpther relationships could be explored future research witha

representative sample, such asrvilinear or sigmoid relationshsp

Patalay and Fitzsimmon&(16)concluded that deprivationn adolescence does not yet affect
subjective reports of mental wellbeingut that the association magmerge during this period and

continue into adulthood. iRdingsfrom the current study provides preliminary support for this
Page |62



notion, indicating that adolescence may represent #mergenceof this socioeconomic gradient
into adulthood.This possible devepmental trajectory warrants further investigation, in order to
establish appropriate and timely intervention for mitigating this relationsfhipvin et al., 2009;

Patalay & Fitzsimmons, 2016)

This study suggests that the psychometric merit of the M3HDr use with adolescents in the UK
is promising, with important implications fits application irmental health, education and policy
contexts There iscrosscontextual utility in using the MHEF to foster arunderstanding of
wellbeingprevalence andhe efficacy of wellbeing promotion, prevention and interventiwaith
adolescentsin order to improve mental health at a population levéietcomplete stee model
suggestsshifting focusfrom reducingsymptoms of psychoghology, to a holisticmental hedth
approach thaseeks to promotenental wellbeing Keyes 2007) Thisincludes ensuringhat mental

health andwellbeing is embedded acrossental healthserviceg Sottish Government2017)

Arguably, the most efficacious approach to managing completetal health, would be to choose
YR AYLX SYSyd AyidSNBSyGAz2ya GKFG FNBE Ay T2NY
mental illness and wellbeing dimensiofiowell et al., 2013 Specificallytreatmentsthat primarily

focus on the reduction opsychopathologyg.g. CBTKendall, 201 would be appropriate for
individuals high in mental illnesand high in mental wellbeingPresumably interventions that
promote wellbeing(e.g.Wellbeing TherapyFava & Ruini2003) would be beneficial for individuals

with low mental iliness and low emtal wellbeing. For individuals with high mental illness and low
mental wellbeing, either a combination of these intervention or treatment thatligned to both
dimensions of mentaldalth .g.Acceptance an@ommitment TherapyHayes& Ciarrochi2015))

would be most effectiveA focus on intervention during adolescence is important, as mental

wellbeing at this stage can promote wellbeing into adulthdeidyt et al., 2012)

It canthereforebe argued that mental wellbeing should be systematically and routinely monitored
across all intervention§Trompetter et al. 2017)as distinct and separate to menidhess(Patalay

& Fitsimons, 2016)The MHGSF shows promise for use as @rtcome measurdor clinical and
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research purposes, in the contextwéllbeing interventions; however, this study does not indicate
whether the measure is sensitive to changéere is evidence to suggest that mental wellbeing is
both stable and changeadl with an interplay ofgenetic and environmental factors influencing
wellbeing across the lifespdRaysamb et al., 2014)Further research is required to determitiee
suitability of the MHGSFfor measuringchange. Additionally, studieshould focus orestablishing
the psychomaetic and structural properties dhe MHGSF in clinical populations of adolescents, as

previouslysuggestedy Lamers et al. (2011)

Conclusion

This study is the first to examine the reliability, validity and factor structutbeMHCSF with a
sample of adolescents in the UK line with majority of factor analytic studies (see Chapter 1), this
study provided evidence in support eye§12002)three correlated factor (emotional, social and
psychological wellbeing) structuie the MHGCSF, represented by a second order model with a
latent general mental wellbeing factoBupport was found for the complete state model of mental
health through examination of the MHCC Q& RAAONAYAY I Yy @It ARAGR:
illness and mental wellbeing are related yet distinct dimensidfiadings support the use of the

MHGCSF as a reliable measure of mental wellbeing with adolescents age@l ih3he UK.

9 SeeRagysamb et al(2014) for a review of the stability and changeability of mental wellbeing.
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Appendices

Appendix 1
{ealdSYFGAO wSOASYS ! dziK2NJ DdzZA RSt Ay Sa T2 NJ !

The editor invites high quality manuscripts covering a broad range of topics and techniques in the
area of psychological assessment. These may include empirical studies of assessment of
personality, psychopathology, cognitive functions or behavior, adidealing with general
methodological or psychometric topics relevant to assessment, or comprehensive literature
reviews in any of these areas. This journal encourages submissions evaluating a) new assessmer
methodologies and techniques for both researchand practitioners, b) how assessment methods

and research informs understanding of major issues in clinical psychology such as the structure,
classification, and mechanisms of psychopathology, and c)-mattiod assessment research and

the integration of assessment methods in research and practice. Additionally, the journal
encourages submissions introducing useful, novel, and -radondant instruments or
demonstrating how existing instruments have applicability in new research or applied contexts. All
submissions should provide strong rationales for their efforts and articulate important implications
for assessment science and/or practice

Research participants may represent both clinical and nonclinical populations.

In general, regular articles shouldt exceed 30 pages of text, excluding Title Page, Abstract, Tables,
Figures, Footnotes and Reference list.

Preparation of Manuscripts:
Authors should carefully prepare their manuscripts in accordance with the following instructions.

Authors should usthe Publication Manual of the American Psychological Association (6th edition,
2009) as a guide for preparing manuscripts for submission. All manuscript pages, including
reference lists and tables, must be typed doubjmced.

The first page of the papéthe title page) should contain the article title, the names and affiliations
2F Fff FdziK2NRZ | dziK2NRQ y23Sa 2N I Oly2¢ftSR3
of the corresponding author. If requesting a masked blind review, the first glaged contain only

the article title and the title page should be uploaded as a separate document.

The second page should contain an abstract of no more than 150 words and five to seven keywords
that will be published following the abstract.

The following sections should be prepared as indicated:
Tables. Each table should be fully titled, doutp@ced on a separate page, and placed at the end
of the manuscript. Tables should be numbered consecutively with Arabic numerals. Footnotes to

tablesshould be identified with superscript lowercase letters and placed at the bottom of the table.
All tables should be referred to in the text.
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Figures. Electronic copies of figures can be submitted in one of the following file formats: TIFF, EPS
JPEG, dPDF. All figures should be referred to in text. Each figure should appear on a separate page
at the end of the manuscript but before the tables, and all titles should appear on a single, separate

page.

Endnotes. Notes should appear on a separate pagerbdiffi® References section. Notes should be
numbered consecutively and each endnote should be referred to in text with a corresponding
superscript number.

References. Text citations and references should follow the style of the Publication Manual of the
American Psychological Assdma (6th edition, 2009).

Supplemental Materials:

Authors are encouraged to consider submitting ancillary analyses and other relevant information
as electronic supplements. Such supplements should be uploaded using thersaptatfiles tag

in Scholar One. Only doc, docx., and .pdf files are accepted for published electronic supplements.
Electronic supplemental information for published manuscripts should take the form of Tables and
Figures, formatted and annotated just asthwould be for a manuscript, but numbered as Table
S1, S2, S3, etc. andglie S1, S2, S&tc. Article text should refer to material in electronic
supplements as appropriate, just as they would a table or figure in the published article.
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Appendix 2

Qudity Review Tool

Study Name:

ltem Description N.A.
A Choice and Justification of Methods
1 Exploratory vs. confirmatory factor analysis

1.1 Is the type of factor analysis appropriate to the
research question?

1.2 When both types of  factor analysis were used,
has this analysis been convincingly justified?

2 Exploratory Factor Analysis

2.1 Has the number of factors to be rotated been
justified?

2.2 Has the choice of the rotation method been
justified?

2.3 Is the interpretation of the final factor solution
properly justified?

2.4 In the case of anon -orthogonal factor
structure, has the association between factors
been discussed?

3 Confirmatory Factor Analysis

3.1 Has the model to be confirmed been wel
described?

3.2 Has the strategy to arriyv
been well described?

3.3 Were the analysis results properly interpreted?

3.4 Has the association between factors been
discussed?

4 Cross -validation

4.1 Has the cross -validation been applied in case
this was possible?

4.2 Has cross -validation been performed with
different randomly drawn samples?

4.3 If applied, did the number of observations
justify this procedure?

4.4 If applied, was the  interpretation of the results
convincing?
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Comments:

Sample Size and Data Quality

Sample Size

11

Has the number of observations been sufficient
to justify the use of factor analysis?

1.2

Has the number of observations been sufficient
to perform cross -validation?

Data Quality: Missing Data Procedures

2.1

Does the study report on the percentage of
missings?

2.2

If this percentage is alarming (>25%), is there
information about whether the missing were
considered random?

2.3

If missing data have been imputed, was the
imputation method appropriate?

Data Quality: Distributional Properties

3.1

Have the distributional properties (at least
standard deviations in EFA and kurtosis in CFA)
of the variables been reported?

3.2

In the case of undesirable distributional
properties (lack of variance in EFA and
excessive kurtosis in CFA), have they been
handled properly?

Full Report of Statistical Entities

Yes

No

N.A

Exploratory Factor Analysis

1.1

Principal component analyses or common
factor analyses

1.2

Criteria for retaining factors

13

Eigenvalues, percentages of variance
accounted for by the (un)rotated factors

14

Rotation method

15

Rationale for rotation in case of oblique
solutions

1.6

All rotated factor loadings

1.7

Factor inter -correlation in oblique solutions

Confirmatory Factor Analysis
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2.1 Number of factors

2.2 Composition of factors

2.3 Orthogonal vs. correlated factors

2.4 Other model constraints (fixed and free
parameters)

2.5 Methods of estimation

2.6 Overall fit

2.7 Relative fit

2.8 Parsimony

2.9 Any model modification to improve model fit to
data

2.10 Factor loadings

2.11 Communality (or squared correlations of
observed variables with the factors)

2.12 Factor correlations
Cross Cultural Validity
Translation Yes No ?

1.1 Were both the original language in which the
instrument was developed, and the language in
which the instrument was translated described?

1.2 Was the expertise of the people involved in the
translation process adequately described? E.g.
expertise in the construct to be measured,
expertise in both languages.

1.3 Did the translators work independently from
each other?

1.4 Were items translated forward and backward?

1.5 Was there an adequate description of how
differences between the original and translated
versions were resolved?

1.6 Was the translation reviewed by a committee
(e.g. original developers)?

1.7 Was the instrument pre  -tested (e.g. cognitive
interviews) to check interpretation, cultural
relevance of the translation, and ease of
comprehension?

1.8 Was the sample used in the pre -test

adequately described?
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Appendix 3
Models examined within factor analytic studies of the MH&F

Assessedllodels (See Figa 4for modelsA-E)
Model
A B C D E
of
Single| 2 Correlated| 3 Correlated| Second| Bifactor
Study Best Fit
Factor Factors Factors Order

1 Joshanloo et al., 2017 a C
2 Doré et al., 2016 a a a a D(C)
3 de Carvalho et al., 2016 a C
4 Hides et al., 2016 a a a E
5 Joshanloo and a a a C

W2 @l y2@3A06 3
6 Joshanloo, 2016 a C
7 Joshanloo et al., 2016 a a a C
8 Singh et al., 2015 a C
9 Machado and Bundeira| a a a a A

2015
10 |W2@Fy20A062 | a a a a a E
11 | deBruin and Plessis, a a a E

2015
12 | Guo et al., 2015 a C
13 | Petrillo et al., 2015 a a a a D(C)
14 | Lim, 2014 a a a C
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Assessedlodels (See Figa 4for modelsA-E)
Model
A B C D E
of
Single| 2 Correlated| 3 Correlated| Second| Bifactor
Study Best Fit
Factor Factors Factors Order
15 |[YFNXT Sa& ¢ a C
16 | Joshanloo et al., 2013 a C
17 | Lamers et al., 2011 a C
18 | Ismail and Salama a a a C
Younes, 2011
19 | Keyes et al., 2008 a a a C
20 | Schutte & Wissing, 201 a a E
21 | Purugini et al., 2017 a a a a C
22 | Rafiey et al., 2017 a C
23 | Opanaetal., 2017 a C
24 | Echeverriat al., 2017 a a E
25 | Joshanloo & Niknam, a a C
2017

N.b. Studies 119 are ncluded inthe systematic review
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Appendix 4
MRP Author @idelines for®ournal of the American Academy of Child and Adolescent
PsychiatrnQ

SCOPE

The Journal of the American Academy Ghild and Adolescent Psychia{dAACAR goal is to
advance the science and practice of child addlescent psychiatry by publishing original research
and papers oftheoretical, scienfic, and clinical relevance to théeld. JAACARvelcomes
unpublished manuscripts whose primary focus igl@mental health of children, adolescents, and
families. Submissions mayme from diverse viewpoints including but not limited to: genetic,
epidemiological, neurobiological, and psychopathological reseamiygnitive, behavioral,
psychodynamic, and othepsychotherapeuticinvestigations; parergchild, interpersonal, and
family research; andlinical and empirical research in inpatient, outpatient, consultagi@ison,
and schocbased settingsJAACARIso seeks to promote theell-being of children anfamilies by
publishing scholarly papers @uch subjects as health policy, legislation, advocacy, culture and
society, and service provision as thgsrtain to the mental health ofhildren and families.

MANUSCRIPT PREPARATION

Authors are encouraged t@liow the ICMJE Uniform Requirements for Manuscripts Submitted to
Biomedical Journals (available at: http://www.icmje.org/); this is the format used in
PubMed/MEDLINE. They should strive for a concise article that is unencumbered by excessive
detail. Eachmanuscript submitted td AACABRuUst contain the following components: cover letter,

title page, blinded manuscript, and Manuscript Submission Form. The review of manuscripts lacking
anyof these parts may be delayed until the submission is complauscipts must conform to
standard English usage and abject to editing in conformance with the policies of thaurnal.

For reference, authors may consult the Ameriddiedical Associatic® Manual of Style. AMA
Manual of Style:

A Guide for Authors and Edrs. Iverson C, ChristiansenFanagin A, et al. 10th edll textfiles
must be prepared using Microsoft Word, doubjgacedwith Times New Roman 4&int font. New
York:Oxford University Press, 2007 (AMB). After the title page, number pagensecutively
throughout. Other than on the title page and Manuscript Submisskmrm(s), blinding is the
responsibility of the authorAll files (cover letter, title page, blinded manuscrifiie, figures,
Manuscript Submission Form(s), and supplementaayerials)must be uploaded separately during
the submission procesgiles should be labeled with appropriate and descripfileenames (e.g.
SmithText.doc, SmithFigl.epg#cronyms must be spelled out dimst use in text, and wherased

in tables orfigures, in each of their legends. Use teneric term for a drug. When it is necessary
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to refer to the proprietary name, list it in parentheses after the generic tefoillowed by the
register mark

When using direct quotations, cite the page numbertfar quotation along with the sourcin the
reference list. The manuscripfile should be uploaded in its native formatjch as .doc. Do not
upload any texfiles as .pdf or .xIsfFollow internationally accepted rules and conventions; use the
international system of units (Sl). If other units are mentiongldase give their equivalent in SI.

LANGUAGE

Manuscripts should be written in English, and American usageeferred. Papers with serious
deficiencies in English may be returnedhout review.

COMPONENTS
Cover Letter

A cover letter is required for all articles and should be uploadedsaparatefile. This letter should
outline the sigrficance of the worland should make reference to any other publications that utilize
the same data set (seeidded Publication).

Title Page

Title: The manuscript title should be concise and informative, as #@te®ftenused in information
retrieval systems. Avoid abbreviations and formulae where possible. Titles should be less than 100
characters and a mamum of 15 words. A running title of less than 40 characters should also be
included.

Author names and #fiations: Include the full names of afluthors and their highest academic
degree. Where the family namenay be ambiguous (e.g., a double name), péeindicate this
clearly.

Include all authorQacademic or professional fdfations written outin paragraph form (not
footnoted) along with the correspondinguthor@ complete contact information (name, address,
telephone andfax numbers, and-eail addess).Corresponding authoiClearly indicate who will
handlecorrespondence at all stages of review, production, and publication.

Ensure that phone numbers (with country and area code) are providedidition to the email
address and the complete postalddress. Contact details must be kept up to date by the
corresponding author. Multiple corresponding authors are not allowed.
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Acknowledgementsinclude an acknowledgement paragraph that includes any funding directly
related to the content of themanuscript, any necessary attribution/credit information, and the
name(s) of the study statistical expert(s), if applicable. Academprajessional dfliations and
degree(s) must be included for any nonauthor individuals listed in the acknowledgement.
Presentation information(if applicable): Example: This study waesented as an abstract at the
American Academy of Child and Adolescent Psycl@80th AnnuaMeeting, Orlando, FL, Gutter
22-27, 2013.

Keywords:A maximum of 5 keywords should be inadad For optimum discoverability, use MeSH
vocabulary (see https://www.nlm.nih.gov/mesh/).

Text

Text should begin on the second numbered page, and should be divided into the following sections:
Abstract, Introduction, Method, Results, Discussion, Refergnead Tables (if required). All
components must be in a singlide, except anyigures, which should be uploaded separately. As
noted below, this formatting is not required for Clinical Review articles, but the suggested
components should be included wieeapplicable.

Abstract

Abstract:A structured abstract, by means of appropriate headirsiguld provide thecontext or
background for the research and should state its purpose, basic procedures (selection of study
participant or laboratory animals, obsational and analytical methods), mafmdings (giving
specfic effect sizes and their statistical sifigaance, if possible), and principal conclusions. It should
emphasize new and important aspects of the study or observations. The structured atistract
New Research articles should be a maximum of 250 words and must be formatted with sections
entitled as follows: Objective, Method, Results, Conclusions.

The structured abstract for Review articles should be a maximum of 250 words and must be
formatted with sections entitled as follow®bjective, Method, Results, Conclusion. The Method
section should provide data sources and study selection (the number of articles reviad¢iaea
selection process). Thigrmatting is not required for Clinical Reviewieles.

Introduction: Include the purpose of the study, a review of recent relevant literature, and an a
priori hypothesis.

Method: The guiding principle of the Method section should be clarity about how and why a
study was done in a particular way. The

Method section should aim to be didiently detailed such that othessith access to the data would
be able to reproduce the results. Includiee participants/patients and, if appropriate, include
information on whether parts of these data have be@ublished elsewheresampling frame,
sampling, and recruitment strategies; and inclusamd exclusion criteria. Consider insion of
determination of samplaize (include power calculation).
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Reporting guidelinebave been developed for different studgsigns; examples include CONSORT
(www.consortstatement.org for randomized trials, STROBE for observational studies
(http://strobe-statement.org/), PRISMA for systematic reviews and metaanalydgs//pris ma-
statement.org/), and STARD for studies dibignostic accuracy (www.staglatement.org/).
Authors arestrongly encouraged to follow these guidelines because theydngtipors describe the
study in enough detail for it to be evaluated bglitors, reviewes, readers, and other researchers
evaluating themedical literature. Authors of Review manuscripts are encouragetesaribe the
methods used for loding, selecting, extracting, argynthesizing data. Good sources for reporting
guidelines are th&E QUATA Network (www.equatr-network.org/home/) and theNLM@ Research
Reporting Guidelineand Initiatives (www.nlm.nigov/services/research_report_guide.html).

Include information about sample composition including demograpletails. Use current and
codableoccupational categories, fowducational attainment categories (without HS diploma, HS
graduatewithout college education, some college education, degree fdeyaar college or more),
and five racel/ethnicity categories (e.g., UBireau of Censusfor mesures, authors should
describe variables measured amtruments used. Authors must provide Bafent information
about rating scales and other measures so that readers can access thetheforown use;
unpublished instruments may be made available stipplemental material at the request of the
editor.

If a manuabased treatment is used, authors must include informatmm how to obtain the
manual. The onlin@nly content featuremay be used to provide access. For studies that involve
testing, imaging or other procedures, sfitient information should be giveto allow other
investigators to replicate the studWhen devices or software are mentioned, please provide the
nameof the manufacturer followed by city and state of the manufact@beadquarters.

Data AnalysisDescribe all analyses with names of spectatisticaltests used and how these
correspond to the hypothesgsostulated in the introduction. Justify and clearly reference the use
of unusual statistical techniques. If multipmparisons are unavoidablese an appropriate
adjustment to control type | error. Statehether tests were oneor two-tailed.

Results Summarize statistics and when reporting siignaint results, include the statistical test
used, the value of the tegtatistic,degrees of freedom, and values. When appropriate, report
effect sizes and/or colidence intervals on the maiiindings.

Discussioninclude the clinical implications, limitations, andnclusions of the manuscripts
findings, but do not use &headings.

References
Citation in text

Please ensure that every reference citedthe text is also present ithe reference list (and vice
versa). Any references cited in the abstramist be given in full. Unpublished results and personal
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communicationsare not recommended in the reference list, but may be mentiomethe text. If
these references are included in the referencetlisy should follow the standard reference style
of the journal andshould include a substitution of the putdition date with either®@npublished
result<or ®ersonal communicatiofCitation of areference agih presgindicates that the item has
been accepted fopublication.

Data references

This journal encourages you to cite underlying or relevant datasey®ur manuscript by citing
them in your text and including data reference in your Reference List. Data references should
include the following elements: author name(s), dataset title, data repositegrsion (where
available), year, and global petsist identifier. Add[dataset] immediately before the reference so
we can properly identifyt as a data reference. The [dataset] iddie will not appear in your
published article.

Reference list

Indicate references by consecutigaperscript Arabic naerals inthe order in which they appear
in the text. The numerals are to lsed outside periods and commas; inside colons and semicolons.
Forfurther detail and examples, please refer to the AMA Manual of Style,

A Guide for Authors and EditofBenth Edion, (seehttp://www . amamanualofstyle.com/). Journal
names should be abbreviatedaccording to the List of Title Word Abbreviations:
http://www.issn.org/2-2266 ELTWAonline.php.

Sample reference to a journal publication:

1.Van der Geer J, Hanraads JAipton RA. The art of writingszientfic atticle. J SadCommun.
2010;163:5£59.

Sample reference to a book:

2. Strunk W Jr, White EB. TR&ments of Style. 4th ed. Nevork, NY: Longman; 2000.

Sample reference to ehapter in an edited book:

3. Mettam GR, Adams LB. How to prepare an electronisieof your article. In: Jones BS, Smith
RZ, eds. Introduction tthe Electronic Age. New York, NYPublishing Inc2009:281,304.
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Tables and Figures

The combined numbenf tables andigures should not exceed 5 asdould comprise no more than

a total of 5 doublespaced manuscrippages. Number items consecutively in Arabic numerals
according tahe order of citation in the text. All items must be cited. If a talfigyre, or any data
therein have been previously published, a footnatest give full credit to the original source, and
permission from thecopyright holder to reproduce the materiahust be providedTablesshould

be cited in the text, numbered consecutivelye., Table 1, Table 2, Table 3) in the araé their
mention, and includebrief descriptions. Place tables after the reference list in the blinded
manuscriptfile. Tables that constitute a single column are actuitg and should be included in
the text as such. Table footnoteshould use superscript lowercase letters rather than symbols.
Figuresshould be cited in the text, numbered consecutively (Fegure 1, Figure 2, Figure 3) in the
order of their mention, and includérief descriptions. Thereferred file format for figures and
graphics i€PS, TIFF, or PDF. Please upload high quality versions bifjeseihdividually (i.e., two
figures should be uploaded separately as Figuaend Figure 2). Parts/panels in compositgires
should belabeled with capital letters (A, B, C). Edigfure should be consistem color, size, and
font, and be designed proportionally so that eatdm within it is to scale (particularly numbers,
letters, and symbols3o it can later be sized as needed withoagd of legibility or qualityFigure
titles and legends should be included on a separate page inmaeuscriptfile following the
reference ist and any tables, rather thain the figurefile itself. Color illustrations are accepted.
Although the cost ofolor printingmust be paid by the author, authors may choose, at no cost, for
illustrations to be reproduced in black and white in the print jouraatl appear in color for the
online \ersion. Color illustrations anerinted at a rate of $650 (US dollafey the first figure, and
$100 foreach additionafigure. Authors may supply bleendwhite versionsof colorfigures for
printing purposesComplete instructions for etdronic artwork preparation andubmission can be
found at http://www.elsevier.com/artwork. Professional illustration services are available from
Elsevie® WebShop at http://webshop.elsevier.com/illustrationservicdAACARoes not endorse
any such serves. Use of such services hastearing on the editd® ultimate decision.
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Appendix 5
MRP Proposal

DOCTORATE IN CLINICAL PSYCHOLOGY

SUBMISSION FRONT PAGE

Matriculation Number:2166402B

Name of Assessment: Major Research Project Proposal

Title of Assessment: Psychometric Evaluation of the Méal Health ContinuumShort
Form(MHGCSF) withAdolescentdn the West of Scotland

Submission Date: Friday5" August2016
Version Number: 5
Word Count: 4611

(Abstract word count214)

Maximum Word Count: 3000

(Maximum Abstract Word Count: 200)

For Office Use Only

Date Received:
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