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INTRODUCTION

The Warwick-Edinburgh Mental Well-Being Scale (WENBS) is a self-report
questionnaire developed for measuring psychologigell-being at a community
level (Tennant, Hiller, Fishwick, Platt, Joseph,igte Parkinson, Secker, & Stewart-
Brown, 2007). In particular, it refers to a doublencept of mental well-being as a
hedonic and eudemonic construct, providing inforamton positive affect,
satisfying interpersonal relationships and posipeesonal functioning. Since its first
validation, several studies have been conductethvestigate the psychometric
properties of this questionnaire and, on the whgded reliability and validity were
confirmed.

In the last years, a new demand has arisen fromapyi care and social field to have
questionnaires that are highly acceptable by tleesug§he WEMWABS is considered
a useful tool for the screening and monitoring aéntal well-being in particular
because of its positively worded items, which mties questionnaire acceptable by
users. For this reason, a cut-off score of thidest@s been required by social
workers and helplines in UK to be used for the esaireg of depression.

According to the Mental Health Foundation’s statsstin UK 1 in 4 people will
experience some kind of mental health problem ie year and depression, mixed
with anxiety, is the most common mental diseas#) aimost 9% of people meeting
criteria for diagnosis. In particular, between 84.2f the population experience
depression in any year and 1 in 5 older individualaffected by this disorder. In
compliance with the statistics in Italy (Associamo per la Ricerca sulla
Depressione), almost 1.5 million people were afédby depression in 2008 while
10% of the Italian population experienced almost episode of depression. The
World Health Organization identified the unipolepdessive disorders as the third
leading cause of the global burden of disease 0% 20hd anticipated it will be the
first by 2030: at present, they estimated that @80on people globally suffer from
depression.

In view of the picture described above, methodsttier screening of mental iliness
are increasingly required: several studies invagtighe utility of screening programs
(e.g., Sharp & Lipsky, 2002; Kerr, 2001; Valenstéifijan, Zaber, Bohem, Bultter,



2001) and found that brief self-report tools areualty useful for the screening of
people at risk of depression in primary care ceffitethermore, it was found that the
use of these instruments could maximize the cdet##feness of the screening
programs in presence of effective treatment.

Screening the general population may allow iderttityse people who are at risk of
developing mental diseases. Such an action maytd¢eambre than one benefit: it can
help improving mental health through preventive gpamns on the community,
reducing the risk of pain and psychological ilinemsd restraining social costs due to
the management of full-blown diseases.

This study arose from the will of the DepartmentMéntal Health of Warwick
University to face this challenge and add a litibatribution to the research of new
instruments for the screening of depression.

Our main aim was the investigation of possible WEBISVcut-off points for the
screening of this mental disorder, since we betietat this scale has the potential
characteristics required of a screening tool. Ini@aar, we expected to find one cut-
off point for the screening of psychological dissdandicating the need for further
assessment and one more restrictive cut-off fod#tection of Major Depression.

In order to achieve this goal, we decided to comsaores on the WEMWBS with
scores on the Center for Epidemiologic Studies Bggpon Scale (CES-D), because
of the common utilization of the latter for the eening of depression in the
epidemiologic studies. We planned to obtain, i1$ thay, scores on the WEMWBS
corresponding to the CES-D cut-off points used d¢eean probable and possible
depression cases, respectively.

Finally, in collaboration with the University of Bmgna, we wanted to test if the cut-
off points identified on the UK sample well screéreetween depressed and non-
depressed individuals also in an Italian sample.atbieve this goal, the Italian
sample was dichotomized in depressed and non-duresibjects on the basis of
the two cut-off points identified in the first past the research; subsequently, the
groups obtained were compared in the level of dejwa and psychological distress
as measured by two other instruments, the PsycitaloGeneral Well-Being Index
(PGWBI) and the Well-Being Index (WHO-5). In thimywwe wanted to verify if the

differences between potentially depressed and epnedsed subjects in the scores



on these two questionnaires were statisticallyiBggmt or not and, accordingly, if
the cut-offs detected on the UK sample were rediadold appropriate also in this
case.

In order to achieve its goals, this study was stmed as follows.

Thefirst chapterintroduces to the concept of mental well-being asgotential link
with opposite constructs such as psychologicalrelist and depression. Follow a
brief literature review on the WEMWBS and the CESvBere we analyze the main
studies that validated the WEMWABS and the CES-Drapadrt a brief history about
the development of these tools, their psychometraperties and summary of the
main cross-cultural studies. As regards the CE#iB,issue about the optimal cut-
off point for the screening of depressed peoplaeisorted and studies which
investigated this matter are analyzed in the subs#qgsub-paragraphs: the first of
these considers researches conducted on non-tlipgpulation (community
samples); the second one regards studies which arengdinical and non-clinical
populations; the last sub-paragraph contains tdiest about the research of cut-off
point on the clinical populations. The third paggr of this chapter reports the
conclusions drawn from the previous two sectiors ttwe choice of the CES-D cut-
off points more appropriate for their use as gaé&hdard.

The second chaptesummarizes the methods followed to investigatenypotheses
of this study. In the first paragraph, a descripidd the procedures used to realize the
study and the characteristics of the participasmteported; in particular, in the first
sub-paragraph, a description of the study whenedJk sample was drawn is done
and baseline characteristics are described. Iise¢liend one, method of recruitment
and characteristics of the Italian sample are degic

The second paragraph of the chapter describesdkeLtilized.

The third paragraph shows the statistical analysesl in the study. A first sub-
paragraph summarizes the analyses conducted ddkhgample in order to obtain
two reliable cut-off points for the screening ofopable and possible cases of
depression respectively. The method used to imgegstithe correlation between the
WEMWBS and the CES-D scores is reported as wek [t sub-paragraph states
the same contents about the second part of thg sartlucted on the Italian sample:

the dichotomization of the sample and the compartsetween the groups obtained



in the PGWBI and the WHO-5 scores are described;ptocedure allows to test if
the cut-off points previously obtained are appraterifor screening purposes also in
this sample.

Thethird chapterdescribes the results obtained in the study otutkesample (first
paragraph) and on the Italian one (second sub-pgrhY using summary tables and
graphs for a better and easier comprehension.

Thefourth chapteris reserved to an interpretation of the results tana comparison
of them with knowledge drawn from the literaturesémmary of the hypotheses and
the methods used to investigate them is done. Aftexmarizing the results obtained
and their significance, a comparison across Itahad UK samples is shown to
verify the initial hypotheses. Limitations of théudy are then discussed; several
remarks on the tools utilized and the results olethiare included in this section as
well.

Thefifth chapterreports the conclusions of our study. An overiew of the initial
aims and the reasons that urged to realize thanasés provided. The usefulness of
findings is discussed in terms of both knowledgdeadand clinical applicability.
The chapter is concluded with some consideratiors ideas for possible future

researches.



1. THE CONSTRUCTS OF MENTAL WELL-BEING,
PSYCHOLOGICAL DISTRESS AND DEPRESSION

I.  Mental well-being

The scientific literature neglected for long tinee tconstruct of mental well-being.
Traditionally mental health research was focusegsythological impairment and
illness, traducing mental well-being as lack ohels rather than presence of
wellness (Ryff & Singer, 1996).

Around 1960, the world of psychiatry and mentalltieattended a shift in interest
toward new topics such as promotion of mental Wwelkg (Diener, 1984), growth
(Deci & Ryan, 1975) and wellness (Cowen, 1991)sTdhift was anticipated by the
World Health Organization that in 1948 describedltheas “a state of complete
physical, mental and social well-being and not iyetbe absence of disease or
infirmity” (WHO, 1948). Therefore, a more specifitefinition of positive mental
health was provided and described as a state “wdlichws individuals to realize
their abilities, cope with the normal stressesfef Wwork productively and fruitfully,
and make a contribution to their community” (WH@®02) and as “the capacity for
mutually satisfying and enduring relationships” (@WH2001). As cited by Clarke
(Clarke, Friede, Putz, Ashdown, Martin, Blake, AdRarkinson, Flynn, Platt,
Stewart-Brown, 2011), the Royal Society in UK aldefined well-being as a
“positive and sustainable mental state that allowdsviduals, groups and nations to
thrive and flourish”.

This change was fostered by interesting discovethes raised new clinical and
methodological questions; for example, Bradburna@®urn, 1969) found that
positive and negative affect were not just oppssiéé one another; the author
thought that these two affects must be studiedraggdg since they are independent
and have different correlates. Accordingly, climiedforts to eliminate or reduce
metal impairment and distress could not corresptingbositive states: reducing
depressive or anxiety symptoms could not lead ppimess or wellness.

Otherwise, the tendency to “thriving” and “flourisl” never had a one-dimensional

definition: different concepts were taken into ddesation to explain it. Otherwise,



the great amount of theoretical contributions can dummarized in two main
philosophies: the hedonic and the eudaimonic apgpexsa These are clearly
explained by Ryan and Deci (Ryan and Deci, 2001js,twe start from their review

to investigate the construct of mental well-being.

I.  The Hedonic approach

Hedonism is a school of thought with ancient oggitt is supposed to be born with
Aristippus, student of Socrates and founder of@leenaic school. He taught that the
only good is pleasure intended as positive graigysensations, in particular the
momentary ones.

Other philosophers subsequently adhered to thiggthto for example, De Sade and
Hobbes taught that the ultimate goal of life is phesuit of happiness and pleasure.
Similarly, in 18"-19" century, Jeremy Bentham fed the Utilitarian thearg his
opinion, every action should be aimed to the raéilin of the “Hedonic Calculus”,
the greatest possible amount of happiness andusteés the individual and for the
community.

Subsequently, several psychologists took cue flamdriginal concept of Hedonism
and developed theories on human well-being gragushifting from bodily
pleasures to a broader concept of happiness Qeemer, 1984; Kahneman, 1999).
The most notable theorists in this field descrimesdl-being as consisting of three
main components: life satisfaction, positive moaag absence of negative mood or
happiness (Diener, 1984; Bradburn, 1969). In paldig the focus was on cognitive
and affective side of well-being: on their opiniah,s possible to investigate an
individual’'s mental well-being status asking fdrs personal perception of
satisfaction with life: as Publius Syrius said, €Thappy man is not he who seems
thus to others, but who seems thus to himself”.sTWiew emphasizes people’s
opinion about their life over an expert evaluatitor;this reason well-being based on
a hedonic theoretical substrate has been defingddive well-being (SWB).

The affective side of this construct was theorizgd Bradburn who described
positive mental well-being as the preponderancel@fsant emotional experiences
on negative affect (Bradburn, 1969); in order taaswge well-being in this meaning,

Bradburn developed the Affect Balance Scale (ABSyuestionnaire that provides



the individual’s affect equilibrium measuring bqibsitive affect and negative affect
as independent variables. An example of ABS iterfi felt that things were going
my way”. Other scales were then developed to meathe affective well-being,
such as the Positive and Negative Affect Scale (R8N(Watson, Clark, Tellegen,
1988); this questionnaire confirmed the independeant positive and negative
affects giving two different scores of them andw&d good psychometric properties
(better than the ABS ones).

On the other hand, Diener was one of the main asittiat investigated the SWB
particularly as a cognitive evaluation of overdk Isatisfaction (Diener, 1984). He
developed the Satisfaction with Life Scale whogaltscore depicted the individual's
level of SWB. ltems were such as “In most ways ifeyik close to my ideal”, “I'm
satisfied with my life”, “The conditions of my lifare excellent”, and it required an
evaluation of agree/disagree. The questionnaiosvalll both a general score of SWB
and an investigation of the different domains anedl(e.g. relationships, family).
According with SWB concept, several theorists triteddepict the most positive
domains in one’s life and subsequently developegthadogical instruments for
measuring mental well-being. For example, Rosembmrgsed on self-esteem as a
construct strongly relevant to SWB (Rosemberg, 8ldrpSchoenbach, Rosemberg,
1995); Scheier and Carver considered the bendfpegitive thinking and optimism
(Scheier & Carver, 1993) while Antonovsky, with Bsalutogenic model”, analyzed
the relationship between health, stress, and capmdgstated that well-being depends
on the experience of a strong "sense of cohergcgbdnovsky, 1993).

In a recent review of Diener and colleagues (Dighercas, Oishi, 2009), three
theoretical approaches of happiness at the botto8WB were distinguished. The
first of them focused on the hypothesis that redacbf tensions leads to happiness:
from this point of view, an individual achieve hitgvel of SWB when move toward
a state that is significant for himself. The secapgroach is centered on process and
activity and is directly related to the first oriea person has a goal, he needs to
activate himself and be energetic in order to Huliis aim and, consequently,
achieve a good level of SWB. The third theory on BSWdcuses on genetic and
personality predisposition. Diener found that, @lthh there are differences in the

degree of SWB when measured in few occasions,pditern of change tends to



become more stable if the measurement is conductathny situations (Diener &
Larsen, 1984).

This emphasis on the genetic set-point was alséiroted by Lyubomirsky in her
work “Pursuing happiness: The architecture of snatde change” (Lyubomirsky,
Sheldon, Schkade, 2005). The author supporteddiee that personal well-being is
the outcome of three main ingredients, the maiwlath is the genetic one: 50% of
the contribution for the development of happinesdane by genetic set-point, 40%
by happiness-relevant activities and practices evihd% is adduced by happiness-
relevant circumstantial factors. According to thiew, Diener stated that two main
personality traits are distinguishable as strictlated with SWB (Diener & Lucas,
1999), the extraversion and the neuroticism; irtipaar, the first one showed to be
correlated moderately to strongly with pleasangctfivhile the second one resulted
strongly correlated with negative affect.

Otherwise, the strong genetic contribution doesn&an that environment and
circumstances of life have not influence on indirts’ happiness and, to this end,
several researchers have recently investigate@véats significant for SWB. Diener
found that demographic factors such as age, sexqma, marital status and
religiosity are relevant for SWB, (although theffeets are not too large) but their
relevance depends on people’s aims, personalityrandt of all, culture (Diener et
al., 2009). About this last factor, it has beenfcored, for example, that unmarried
individuals who live together are happier in indwalistic culture and happiest in
collectivistic one (Diener, Gohm, Suh, Oishi, 20@®)that having a congruence
personality leads to SWB in the individualistic towé and less in the collectivistic
one (Suh, 1999). As stated by Diener, “culturalnm®ican change the correlates of

subjective well-being” (Diener et al., 2009).

ii.  The Eudaimonic approach

A careful review of Aristotle’s “Nichomachean Etkicconducted by Carol Ryff
(Ryff & Singer, 2008), clearly explains the basimpiples of the development of the
concept of Psychological Well-Being (PWB). Whereiie Hedonic approach
emphasizes pleasure and happiness as necessaiyioosntbr developing well-

being, the Eudaimonic view focuses on the develaproé one’s potential and on



self-realization as path to mental well-being (R¥#89). Aristotle, in his attempt to
answer the universal question on how an indivighaluld live, warns people against
the risk of conducting “life suitable to beastsbiisisting of pleasures and appetites
as the only goals to achieve) and teaches howttthgerue self-realization: in this
philosophic framework, the highest human good bexothe “activity of the soul in
accordance with virtue, and if there be more thaa wartue, in accordance with the
best and most complete”. As well recently interpdeind explained by the heir to
the Hellenic school David Norton (1976), each imdiinal has to live in order to
realize hisdaimon depiction of innate potentialities of each one.
Several authors, including Mill (1843), Russell 309 and Fromm (1981), drew their
inspiration from Aristotle’s principles to elabogabhew theories on the meaning of
human life, providing a broad substrate for thesggjient psychological theories on
PWB. In particular, Ryff confirmed she was guidedher training by three main
schools of thought: the developmental psycholobg, éxistential and humanistic
psychology and the clinical psychology. About tleatcibution of each of these view
to the development of the concept of PWB, the firs¢ (including researchers such
as Buhler and Erikson) emphasizes the developmecitallenges that each
individual has to deal in his path to human grovetkistential psychologists (Allport,
Rogers, Maslow) teach that courage and hardinespetsist in front of life
difficulties are the necessary tools to achieveheniic being while clinical
psychologists such as Jung and Jahoda gave a rfantiole of mental health not
only focused on dysfunction but described in pesiterms (Ryff, 2008).
An integration of these approaches and theoriadtegsin Carol Ryff's six-factor
model of psychological well-being (Ryff, 1982, 198®89). The factors considered
depicted the core dimensions of well-being; a ategcription of them follows:
Autonomy it involves one’s independence and strong saifidence.
People with high level of autonomy are inclinedegulate their behavior
and acts on the basis of internal and personatlgtds and are not prone to
think or act as social pressure suggests. As lgigtdd by the author,
autonomy is the most “western” of all of the folloy dimensions, in

keeping with an individualistic life philosophy.



Self-acceptancat is described as a central feature of mentaltheas well
as sign of maturity, good functioning and self-atization. An individual
with significant level of self-acceptance knows atepts himself, his
strengths and weaknesses with mature awarenessraignhe looks at
past with positive mood, considering each life é¢seas important or
functional for his growth and development.
Environmental masterythis dimension is strictly related to Allport’s
“‘extend the self”. It implies the capacity to maeagnd control
surrounding environment and to change it with ptgisior mental
activities in order to achieve an environment msu#able to their needs
and being. These persons are able to catch eaéll oseasion that the
surrounding context offers.
Purpose in life people with strong purpose in life know what thegnt
and activate themselves to achieve their aims. t@ganeaning and
direction is their main challenge and a positivaleation of past and
current life is a distinctive characteristic of ithehinking. Sense of
directedness and intentionality are key-words tdl wemprehend the
meaning of this dimension.
Personal growthit is the depiction of the eudaimonic conceptseff-
realization. People perceive their life as evereasing and ever-growing
and are open to new experiences that could be lusefhe realization of
their own potential. They look at the future witlosgtive mood and
dynamic attitude.
Positive relations with otherghis dimension focuses on the primacy of
love, affection and empathy. These people are t@b#hare emotions and
affection and to create intimate relationships.sTaititude seems to be
universal and constitutes a key-feature of welhgeand satisfactory life
(Ryff & Singer, 1998).

A self-report questionnaire was developed by Cd&gff for measuring PWB

through the investigation of these six dimensiahg& PWB Scale consists of 84

items (but other versions by 42 and 18 items exst) 6 subscales, one for each

dimension. Confirmatory factorial analyses conddchty the authors and other



researchers confirmed the stability of the sixdachodel (Cheung & Chang, 2005;
Clarke, Marshall, Ryff, Wheaton, 2001; Ryff and lesy 1995; Springer and Hauser,
2006). An ltalian version of the scale was alsoeffgyed (Ruini, Ottolini, Rafanelli,
Ryff, Fava, 2003), confirming good psychometricpedies of the scale that showed
to be able to provide a complete evaluation of PA&B in Italy.

Self-Determination Theory (SDT) is another theaadti approach whose core
concept is the eudaimonic well-being (Ryan & D6Q1). The authors state that the
only way to achieve mental health and psychologicawth is fulfilling three main
human needs: Autonomy, Competence and Relatedmbss.theory is similar to
Ryff's one: they agree on the content of being eudaic and on the full realization
of one’s potential as condition for the developmehtpsychological well-being.
Otherwise, if Ryff's model forecasts that the simdnsions define well-being, Ryan
and Deci state that their factors only foster urtRermore, the SDT model assume
that satisfaction of the basic psychological ndedd to the achievement of SWB as
well as PWB; so SWB is considered one of seveditators of well-being, although

the authors clearly distinguish the two construitisir causes and characteristics.

iii.  Toward integration between Hedonic and Eudaimoppr@aches

A study conducted in 2003 in the United States yareal the encounter of the
Hedonic and the Eudaimonic traditions in orderdbi@ve integration between these
two approaches (Keyes, Shmotkin, Ryff, 2003). Intipalar, it was hypothesized
that hedonic and eudaimonic well-beings were “cptealy related but empirically
distinct”; therefore it was supposed that differesimbinations of these two
perspectives relate differentially to socio-demegia factors and personality.

In order to investigate these aims, a sample coatpo$ 3.032 Americans aged 25-
74 was recruited, SWB was measured by a single-mee@asure of global life
satisfaction and scales of positive and negatifecafwhile level of PWB was
investigated using the Psychological Well-Beingl&ca

Results of the study can be summarized as follows.

The main hypothesis was confirmed: results sugdesigt the best fitting model is
composed of two main correlated latent dimensidms, SWB and the PWB, and



that, although they resulted to be correlated, eaehdepicted a different facet of the
same construct.

About the relationships between well-being and saemographic factors and
personality traits, interesting results were achikvBriefly, individuals with high
level of both SWB and PWB seemed to have higheglle¥ education and an age
range comprised between midlife and older ageetipe®ple were characterized by
high extraversion and high conscientiousness. @mother hand, low level of both
SWB and PWB were characteristics of younger aduits low level of education
and low extraversion and conscientiousness. Whailyzng off-diagonal type of
well-being, authors found that people reportinghhi§WWB and low PWB were
mostly midlife or older adults with less educat&md low level of openness to new
experiences; conversely, individuals with high P\aiid low SWB were younger
and characterized by high level of education angh hbpenness to experience,
neuroticism and conscientiousness.

We could say that a good equilibrium between SW& RWB requires high level of
education, extraversion and conscientiousnessy @de and less neuroticism. An
equivalent level of the two types of well-being @stremely positive particularly
because of their complementary relationship: hig¥el of both SWB and PWB
provides a “sense of self-congruency”.

On the other hand, when SWB and PWB exist at differlevels, they may
compensate each other and try to maximize the lveflg status achievable with the

available resources.

Il.  Depression and Psychological Distress

Consistent with the DSM-IV-TR definition (AmericaRsychiatric Association,
2000), Major Depressive Disorder is characterizgdhe presence of one or more

Major Depressive Episode. This latter is describgdSM criteria as follows:

A) Five (or more) of the following symptoms havesheoresent during the same 2-
week period and represent a change from previoostiining; at least one of the

symptoms is either (1) depressed mood or (2) lbsserest or pleasure.



1) Depressed mood most of the day, nearly every dayindicated by either
subjective report (e.g., feels sad or empty) oreolstion made by others (e.g.,
appears tearful). Note: In children and adolesceats be irritable mood.

2) Markedly diminished interest or pleasure in atlalmost all, activities most of the
day, nearly every day (as indicated by either sulje account or observation made
by others).

3) Significant weight loss when not dieting or weigain (e.g., a change of more
than 5% of body weight in a month), or decreasmanease in appetite nearly every
day. Note: In children, consider failure to mak@&oted weight gains.

4) Insomnia or hypersomnia nearly every day.

5) Psychomotor agitation or retardation nearly g\way (observable by others, not
merely subjective feelings of restlessness or bslioged down).

6) Fatigue or loss of energy nearly every day.

7) Feelings of worthlessness or excessive or irgpm@te guilt (which may be
delusional) nearly every day (not merely self-rg@toor guilt about being sick).

8) Diminished ability to think or concentrate, erdecisiveness, nearly every day
(either by subjective account or as observed bgrejh

9) Recurrent thoughts of death (not just fear ahgd)y recurrent suicidal ideation
without a specific plan, or a suicide attempt gpacific plan for committing suicide.

B) The symptoms do not meet criteria for a MixedsBgde.

C) The symptoms cause clinically significant disgreor impairment in social,

occupational, or other important areas of functigni

D) The symptoms are not due to the direct physiolgffects of a substance (e.qg.,

a drug of abuse, a medication) or a general medaradition (e.g., hypothyroidism).

E) The symptoms are not better accounted for bg&8ement, i.e., after the loss of a
loved one, the symptoms persist for longer thandhtirs or are characterized by
marked functional impairment, morbid preoccupatieith worthlessness, suicidal

ideation, psychotic symptoms, or psychomotor retizod.

On the basis of number of episodes, it is posshiiagnose a single-episode Major

Depressive Disorder or a recurrent disorder (2 orenepisodes).



The concept of psychological distress is frequeuasigd in clinical practice but there
are not specific criteria for its definition.

Massé, in his attempt to develop a scale for thasmmement of this construct,
conducted a qualitative and a quantitative studyaoRrench sample, the first of
which led the author to the detection of six specfieatures related to the
psychological distress: demoralization and pessimianguish and stress, self-
depreciation, social withdrawal and isolation, straion, withdrawal into oneself
(Massé, 2000).

Afterwards, Ridner, in her work “Psychological dests: concept analysis”,
identified 5 main dimensions characterizing thiswtaéstatus (Ridner, 2004):

1. Perceived inability to cope, involving hopelesssy avoidance of issues, inability
to make decision without others’ support.

2. Change in emotional status, namely depressionety, irritableness, withdrawal
from others.

3. Discomfort, such as sadness, pain, anger, itypstil

4. Verbal and physical communication of discomfa@ich as expressing lack of
hope for future or restlessness and avoidanceetestact.

5. Harm, involving features such as pain and chamgéal signs.

As we can see, a common feature that recurs in tahstudies is depression
, described in different meanings and retrievalblehie DSM criteria previously
listed. It has to do with depressive symptoms ti#iough they don’'t meet the
criteria for a full-blown disorder, still compronaisindividual’s daily life and his
mental well-being.

Several studies attempted to investigate the osiship between psychological
distress/depressive symptoms and depressive dispndéh preference for Major
Depressive Disorder. Among them, the studies thalyaed the prodromal
symptoms of depression resulted to be particuladgful for investigating this
relationship (e.g., Fava, Grandi, Canestrari, MQIi®90; Fava, Grandi, Zilezny,
Canestrari, Morphy, 1994; Mahnert, Reicher, Zalkydapotoczky, 1997).

A prodromal symptom is a symptom that appears wtiame before the acute phase
of a disorder and persists during this latter. Gosely, a residual symptom is
present during the acute phase and still persestsrid it.



A series of studies conducted by Fava and colleagoeestigated prodromal
symptomatology of unipolar affective disorders aelhtionship between prodromal
and residual phases. The prodromal symptomatologg feund preceding the full
disorder by weeks or months; generalized anxietprdier and irritability were the
most common symptoms in this phase, followed bgnmsia, decreasing interest for
daily activities, impaired work and fatigue (Fauwaak, 1990; Fava & Kellner, 1991).
A review of the literature about prodromal and desi phases of unipolar and
bipolar disorders confirmed that the first one dobk often detected among these
patients and, similarly, residual symptoms couldsis¢ although the success of
treatment conducted (Fava, 1999). The rollback pimamon was also introduced.
According to it, a relationship between prodromad aesidual symptoms exists; in
particular, the early stage of the disorder (pratabsymptoms) will be the last to
remit: after depression acute phase, many of thgpgyms experienced in the early
phase will be repeated in reverse order in thelvasione (Detre & Jarecki, 1971).
These results were then confirmed by a new and mecent review (Fava &
Tossani, 2007). The most common prodromal sympibetescted in the studies there
investigated comprised feelings of anxiety and ¢@med anxiety disorder,
irritability, sleep disturbances, fatigue, wortldeess, trouble concentrating and
impaired work and interests, confirming previousdfngs. Therefore, rollback
phenomenon was also reported: in particular, it feasd that 70% of the residual
symptoms were present also in the prodromal phthse;percentage increased to
90% when considering generalized anxiety disorddriaitability that resulted to be
once more the most experienced symptoms.

A recent study conducted by lacoviello and collesg(lacoviello, Alloy, Abramson,
Choi, 2010) confirmed the main results of the prasi studies providing the
following outcomes:

1. prodromal phase to Major Depression Disorder detected and several of its
symptoms appeared to be common across individualsarticular, the most often
experienced symptoms in this phase were sad meodeased interest pleasure from
activities, difficulty concentrating, hopelessnesgrrying, decreased self-esteem
and irritability.



2. About the relationship between prodromal anddusd symptoms, 3 main
hypotheses were confirmed: the profiles of the pothl symptomathology resulted
to be similar to the residual one; the order of gioms' remission was the reverse of
the order of their onset (confirmation of the rallk phenomenon); a moderate
significant correlation was detected between theatthns of the two phases
(prodromal and residual).

3. Similarity between residual symptom profile atite subsequent prodromal
symptom one among individuals who experienced mibi@ one episode of
depression was found.

As emphasized by the author of this last study,intportant avoiding the risk of an
overpathologization: there are “individual diffeces in symptom presentation and
the appearance of these symptoms will not alwagkcate that an episode of
depression is forthcoming” (lacoviello et al., 2p10

In this framework, it seems top-flight the need festruments able to screen the
prodromal stage of the disorder. Indeed, the astlwdr studies previously seen
emphasized the utility of an early treatment tophilwarting the development of
depressive acute phase and treating depressivet@yimpgnore effectively (e.g.,
lacoviello et al., 2010; Fava et al., 1991; FavaleP007).

Several studies help us to understand how muchulubeief screening tools for
depression could be and what is the average afc¢hst-utility.

A study conducted in 2002 (Sharp & Lipsky, 2002)pbasized the importance and
the utility of using screening tools in primary easettings: it resulted to be an
efficient way to identify individuals who need foer assessment, primary care
treatment or specific assessment by a mental-hegaldtialist. The authors also
reported several guidelines with indications foe theed of screening: symptoms
such as history of depression, chronic pain, opesibancial strain and social
withdrawal are indicative of the need for depressoreening in adults while, with
children and adolescents, symptoms like antisobg&tavior, diminished school
performance, agitation or irritability are the maidicators. Furthermore, a brief list
of the most useful screening tests in primary catéings is provided: the Pediatric
Symptom Checklist (Katon & Schulberg, 1992) lookesdthe optimal non-specific

instrument for screening depression in children ypepon; the Center for



Epidemiologic Depression Scale (Radloff, 1977) etr@Beck Depression Inventory-
Primary Care (Beck, Guth, Steer, Ball, 1997) withulgs; the Edinburgh Postnatal
Depression Scale (Cox, Chapman, Murray, Jones,) Mi#6 peripartum women and
the Geriatric Depression Scale (Yesavage, BrinkseRd.um, Huang, Adeyand,
1983) and the Cornell Scale for Depression in DdraeffAlexopoulos, Abrams,
Young, Shanoian, 1988) for utilization with elderly

These results were anticipated by Kerr (Kerr, 20@hp found that self-report
screening instruments are useful in primary caténgs, although scores should not
be used to diagnose but as indicator of need fthhduassessment. In a recent study,
Gilbody confirmed the importance and utility of eening programs but emphasized
the need to join organizational enhancements ieraim achieve effective outcomes
(Gilbody, Sheldon, House, 2008).

An interesting study investigated the cost-utilifiythe screening for depression in
primary care (Valenstein et al., 2001) and fourat tnnual and periodic screening is
expensive but one-time screening is cost-effectivehermore, it was stated that the
cost-effectiveness significantly increased if treaht becomes more efficient and

effective.

[ll.  Positiveversusnegative wording of items

One of the most commonly accepted assumption allbet wording of a
questionnaire items concerns the use of both pekitand negatively worded stems
(Anastasi, 1982; Mehrens & Lehmann, 1983; Wrightl&sters, 1982). A positively
worded item, also defined straight item, is a st@hpse content has the same
direction of the construct that want to measurepstingly, high score on this item
indicates a high level of construct. Converselpegatively worded item, or reverse
item, has the opposite direction of the construad a high score on this stem
indicates low presence of the construct under inyatson. The commonly accepted
habit to balance straight and reverse items whe&eldging a psychological test has
one specific aim: the avoidance of acquiescenaeefBarnette, 2000).
Acquiescence is the tendency to agree with an iieggardless of its content (Chiorri,

2011). The use of negatively worded items is thoughprotect against the risk of



this bias, leading individuals to better concemtran items’ content and increasing
their level of attention.

Although this is a dangerous risk, several studjesried the advantage of using
reverse items in the development of a psychomttais; in particular, the criticisms
moved were of three different types as clearly sanwead by Barnette (Barnette,
2000):

1. A first group of studies focused on the scorbalbdity. Schriesheim and
colleagues (Schriesheim & Hill, 1981) compared ehgeiestionnaires, the first of
which was composed by all straight items, the seédmon all reverse items and the
third by mixed items. They found that the use okediitems led to a decreasing in
internal consistency and suggested to avoid theofiseverse items in order to
preserve the response accuracy. The same authdrse&heim, Eisenbach, Hill,
1991) detected three types of reverse items: tHarfppposite, which uses a
conceptually opposite term to the straight one.(€lppppy” and “unhappy”); the
negated-regular, which simply adds a negation ¢osthaight term; and the negated-
polar-opposites, which consists of a double negatiod consequently confirms the
straight statement. The authors of the study foilwvad the polar-opposites and the
negated-polar-opposites types led to a decreasintheo reliability in terms of
internal consistency.

Similarly, in another study, internal consisten@ue was found to be significantly
higher when all positive stems were used (Chaminefl&Cummings, 1984).

2. A second group of researchers found that streagld reverse items refers to
different latent factors. Benson (Benson, 1987) Bildtte (Pilotte & Gable, 1990)
demonstrated through factor analyses that the muexdion of a questionnaire
provided different factor structures compared vathersion with all straight stems
and another with all reverse stems. This result weaently confirmed by Chiorri
(Chiorri, Anselmo, Robusto, 2009) who found tha @me-dimensional structure of a
psychometric questionnaire could be weakened usingd items in the same tool.
He added that, according with this result, the elatron between positively and
negatively worded items was not perfectly equalli®0, as expected if they were
opposite each other.



3. The last group of studies identified by Bernétigused on the individuals’ ability
to answer reverse items. For example, Benson (Befddocever, 1985) and Marsh
(Marsh, 1986) found that elementary students aneladwlescents had many
difficulties to understand the meaning and conte#nbhegatively worded items. In
particular, these individuals had difficulty disoihating between the directionally
oriented items and that this difficulty is invengseborrelated with the reading ability
of each one: to a low reading ability correspontagh level of difficulty (Marsh,
1986). Barnette, in his study, obtained the samtooues of these researches
(Barnette, 2000) and attempted to find an alteveatolution to the use of negatively
worded items to avoid acquiescence bias. In omlexchieve this goal, he changed
the order of the responses instead of the direatibthe stems. Likert response
alternatives were used as follows: half of themngaoirom “strongly disagree” to
“strongly agree” and half going from “strongly agtdo “strongly disagree”, while
all the items were positively worded. The questaire showed the highest level of
reliability, with a Cronbach’s alpha value of 0., &hd the highest item variance.
Using mixed response options and straight itemsdcavoid individuals’ confusion
or difficulties and, at the same time, the riskastjuiescence, without undermining
the internal consistency of a psychometric tool isdesponse accuracy.






2. LITERATURE REVIEW

I.  Validation studies of the Warwick-Edinburgh Mentélell-Being Scale
(WEMWBS)

The Warwick-Edinburgh Mental Well Being Scale (WENB®) is a 14-items self-
report measure of mental well-being. It was dewvetbgince the importance of
mental well-being has been recognised in leadirmgpwitive consequences in term of
health and social costs and of preventive prograsranehe community.

The WEMWBS measures both the hedonic and eudenpmrgpectives of mental
well-being, providing information on positive aftec(cheerfulness, optimism, and
relaxation), satisfying interpersonal relationshgval positive functioning (personal
development, competence, autonomy, self-acceptalezg, thinking, energy).

The measure refers to a period included in the gast weeks and it is possible to
answer each item on a 5-point Likert scale (nonenaoé, rarely, some of time, often,
all of time). All items are positively worded anldet total score ranges between 14
and 70, with a high score corresponding to a héglellof mental well-being.

The start point of the development of WEMWBS was Atfifectometer 2, a measure
of mental well-being developed in New Zealand aalibated in UK. This scale was
composed by 20 statements and 20 adjectives rdfeimeboth hedonic and
eudemonic mental well-being, in which positive arefjative items were balanced.
Despite it showed good construct validity, goodcdiminatory validity between
different population groups and acceptable tesstereliability it had several
limitations such as a level of 0.94 of internal sistency (which could suggest
redundancy of some items), a high social desitgthias and a considerable length.
The authors of the development and first validabbWEMWBS (Tennant, Hiller,
Fishwick, Platt, Joseph, Weich, Parkinson, Seck&té&wvart-Brown, 2007) collected
data from an undergraduate and postgraduate stidample (recruited in Warwick
and Edinburgh Universities), subsequently discgs#irusing two focus groups in
Scotland and England, and from two represent&ogdtish population samples.
The WEMWBS showed to have not floor or ceiling efte



On the students’ samples, the results of Factorly&isa fitted a single-factor
structure and this factor has been identified imtalewell-being. High Cronbach’s
alpha (0.89) suggests that, although a good leviglternal consistency, there could
be the possibility of redundancy of several itefifse BID-R (Balanced Inventory of
Desirable Response) was administered to assesd desirability bias: the results,
in contrast to the Affectometer 2, showed that $iggle was less prone to this type of
bias.

Moreover, construct validity was tested comparimg WEMWBS with other scales:
moderately high correlations were detected withl<So& Psychological Well-being,
Satisfaction with Life Scale, Short Depression Hapgs Scale, positive subscale of
Positive and Negative Affect Scale and the WHO-M&l-being Index; moderately
low correlations were found with the EQ-5D thermdenéa measure of physical and
emotional health) and the Emotional Intelligencal&d¢a measure of the ability to
accurately assess one’s own and others’ emotibirglly, a correlation of 0.83 after
one week confirmed good level of test-retest rdligb showing that WEMWBS
scores remained robust across brief period of tite results of the two focus
groups, in which were asked to mental health serugers and non-users to discuss
their impression on the scale, gave good evidehdace validity. The WEMWBS
resulted to be clear, unambiguous and easy to use.

The study on the population samples gave good teesob. It was confirmed a
single-factor structure and a high level of intéroansistency (Cronbach’s alpha=
0.91). Significant negative correlations were alstected comparing the WEMWBS
with the General Health Questionnaire (GHQ-12).

A short version of the scale (SWEMWBS) was provitgdan important validation
study conducted later on a sample composed by @i&ipants recruited from the
Scottish Health Education Population Survey (SteBaown, Tennant A., Tennant
R., Platt, Parkinson & Weich, 2009). Three itemgevdeleted from the original
version because showed misfit to model expectatimnd others were deleted
because of their gender/age bias. The result wakitam scale, strictly one
dimensional and free of bias. On the other hangeraélimitations were found about
the face validity of the SWEMWABS: it provided a raorestricted view of the

concept of mental well-being than the original v@mns reducing the number of items



describing hedonic well-being or affective aspeaftst. Anyway, the SWEMWBS
could be a good tool for monitoring level of mentatll-being in populations
because of its robust psychometric properties aewitly.

Good psychometric properties for WEMWBS were conéd even by a recent
validation study conducted on a population sampleeenage school students aged
between 13 and 16 in England and Scotland (Cl&kede, Putz, Ashdown, Martin,
Blake, Adi, Parkinson, Flynn, Platt & Stewart-Brow2011). The results reported
very few missing items. High positive correlatiomgere detected with other
measures of mental well-being (World Health Orgatnis-5, Kidscrenn-27 scale,
and Mental Health Continuum-Short Form) while negatorrelations were found
with the General Health Questionnaire-12 and theenghts and Difficulties
Questionnaire, both measures of mental impairmknérnal consistency of the
WEMWBS was confirmed by high level of Cronbach’pred and strong positive
correlations between individual items and totalreso Only test-retest reliability
resulted lower than precedent studies (0.66). is thse focus groups were also
conducted in which 80 students took part and cowdd that the WEMWBS was
clear and simple to use. Qualitative findings st that the comprehension could
be a problem for people younger than 13 but this m@ confirmed by quantitative
findings.

An ltalian version of the WEMWBS was provided (Gigm & Stewart-Brown,
2011). Even in this study, the WEMWBS confirmed gtsod internal consistency
(Cronbach’s Alpha= 0.87) and stability (one-weegt+tetest=0.80) showing good
reliability on a general community sample. A onménsional factor structure was
confirmed by confirmatory factor analysis and higrrelations with other mental
health and mental well-being were detected. As @ats$cale, it resulted to be an
appropriate instrument for monitoring mental wedifig at a population level.
Although good psychometric properties have beerirtoed until now, other studies
are going on to assess possible cut-off pointghiisr scale, its sensitivity to change
over time and appropriateness to assess mentabeielll among ethnic minorities in

UK and across other different Countries.



II.  Validation studies of the Center for Epidemiolo&tudies Depression Scale
(CES-D)

Lenore Sawyer Radloff of the National Institute Mffental Health Center for
Epidemiologic Studies developed the CES-D in 19R&d{off, 1977). It is a short
self-report scale created to assess the depresgmptomatology in the general
population. The scale is composed of 20 items twater the main depressive
symptoms. Exploratory Factor Analyses detected #h rfeectors (with an emphasis
on the affective component), which were proposedaiaverge on a single higher-
order factor measuring depression. These factore WDepressed Affect, Positive
Affect, Somatic and Retarded activity, and Integpeal problems. Responders may
answer each item on a four-point Likert scale (farely or none of the time; 1 =
some or little of the time; 2 = occasionally or adarate amount of the time; 3 =
most or all of the time. The total score rangesffdto 60.

Radloff validated the CES-D on three different slspncluding both subjects from
the general population and psychiatric patientse Tour-factor structure was
confirmed; internal consistency coefficients weoeeptable, ranging from 0.85 in
the general population to 0.90 in the psychiat@engle. Test-retest reliability
showed only moderate coefficients (0.51-0.32 foretiintervals ranging between 2
weeks and 12 months); concurrent validity was gaatth clinical and self-report

criteria, showing positive correlations with scalasasuring depression or general

A standard 16 cut-off point was used to detectichindepressive symptoms in

Radloff's study (i.e., a subject with a score o¥&rwas considered to be “at risk” of

depression or in need of treatment), but the autimglerlined the need of further

validation studies to test this cut-off.

Weissman and colleagues conducted a valuable tialdstudy on psychiatric males

and females (aged 18-65 years), following Radldéfisdy (Weissman, Sholomskas,
Pottenger, Prusoff, & Locke, 1977). The sampleudet acutely depressed patients,
recovered depressed patients, drug addicts, aicsha@nd schizophrenics. In this

study, the CES-D demonstrated to be a sensitivé ftmodetecting depressive

symptoms and measuring changes in symptoms over fiilme standard 16 cut-off



point showed acceptable sensitivity and specifisiyues, when compared with
Raskin Score as a criterion.

In short, the CES-D became one of the most usedruments for the
epidemiological screening of depression, includedlarge surveys such as the
Community Mental Health Assessment Survey (Radéftocke, 1986) and the
National Health and Nutrition Examination Survew{@&n & Kessler, 1981).

The original version of the scale was then subgedte a revision by Eaton and
colleagues in 2004. The aim was to try to overcemme of its limitations. In fact,
Radloff did not base the original version on theMD&efinition of Major Depressive
Disorder; symptoms like anhedonia, psychomotorrdetsgon/agitation, and suicidal
ideation were not included. Finally, symptoms swashweight changes, sleeping
problems, feelings of worthlessness and conceatratifficulties were measured
using single-item scales. The result of this rewigirocess was a tool as reliable and
valid as the original scale, but more relevanth®sDSM definition of depression.

i.  Cross-cultural studies

Several studies translated, cross-culturally adbaitel validated the CES-D.

A study validated a Chinese-language version of GS-D on 138 Hong Kong
Chinese married couples (Cheung & Bagley, 1998nfiGuatory factor analysis
identified 2 factors (Depressive symptom and Irgespnal problems), which
satisfactory correlated with other measures of §igisfaction and stressful life
events. Li and colleagues detected the validity ratidbility of this Chinese version
on 313 primary school students (Li & Hicks, 2010).

Acceptable Cronbach’s alpha values and a four-faattacture were confirmed for a
Spanish version of the CES-D in two studies (Sdtérez-Sola, Puigdemont, Pérez-
Blanco, Figueres & Alvarez, 1997; Vazquez, BlancolL&pez, 2006) on both
psychiatric and nonclinical populations. This instent also showed acceptable
sensitivity and specificity values in relation tetstandard 16 cut-off point (Soler et
al., 1997).

Other translations of the CES-D showed satisfactotgrnal consistency and
validity, ability to discriminate between depressed normal people (Fava et al.,

1983), and sensitivity to variations in the intéynspf depressive symptomatology



(Goncalves & Faguhla, 2004). Specifically, Italigfrava, 1983), Portuguese
(Goncalves et al., 2004), Russian (Dershem, Patsiski & O'Brien, 1996), Turkish
and Arabic (Spijker, Van Der Wurff, Poort, SmitseMoeff & Beekman, 2004)
adaptations of the CES-D have been developed. Fulimehrer et al. 1989)
developed a French version of the CES-D and fobatthis scale was sensible and
specific at different cut-off points on the basi§ gender. 17 and 23 were
recommended cut-off points for males and femalespectively. The scale showed
to be valid and reliable for use in hospitalizedigras, outpatients, and patients
consulting general medical doctors.

Furthermore, a Greek version has been developeBooytoulakis (Fountoulakis,
lacovides, Kleanthous, Samolis, Gougoulias, Tsysté Kaprinis, 2001) showing
satisfactory Cronbach’s alpha value (0.95) andsfatiory test-retest reliability
(Pearson's r between 0.45 and 0.95 for individeah$ and 0.71 for the total score).
Sensitivity and specificity exceed 90% at 23/24-a@ffitpoints, and a three-factor
structure emerged, including Positive affect; &bitity and interpersonal
relationships; Depressed affect and somatic comglai

Campo-Arias and colleagues (Campo-Arias, Diaz Ma#j Rueda Jaimes, Cadena
Afanador & Hernandez, 2007) validated the CES-Bahombia and suggested 20 as
the best cut-off point for the general populati@Qmonbach’s alpha value was 0.87
and four factors emerged, explaining 50.3% of ttal tvariance.

Finally, a Dutch translation of the CES-D (HaringsmEngels, Beekman &
Spinhoven, 2004) appeared to be a useful instruf@nimeasuring depressive
symptoms in the elderly (high Cronbach's alphaestl®.80-0.90).

A recent review (Kim, Decoster, Huang & Chiribo@®11) analyzes racial/ethnic
differences regarding the factor structure of tHeS€D in the studies conducted
between 1977 and 2010. The authors identify 28iesudcluding results from both
Confirmatory Factor Analysis (CFA) and Exploratdtgctor Analysis (EFA) among
five racial groups: African Americans, American imas, Asians, Whites, and
Hispanics. Results of EFAs indicate that the CESdotor structure varies
significantly between groups, while CFA resultsliegie the Radloff's four-factor
structure. Among African Americans, two additiorfattors (Demoralization and

Distress) have been added; one factor (Alienatltag been added in the Asian



sample, and one (Preoccupation) in the White sanigmeover, while, among

Asians and Hispanics, the CES-D shows the mostasirsiructure, among African

Americans and Hispanics, the scale shows the lsasilar structure. When

comparing individual factors between groups, onlgpiessed Affect (DA) and

Somatic Symptoms (SS) have been uniquely definexhah group. Positive Affect

(PA) is equivalent for Asians, Whites, and Hispanigut PA for African Americans

differs from the PA for Asians and Whites. The tpersonal Problems (IP) factor is
equivalent between African Americans and Asiansenes it is not equivalent
between Whites and Hispanics and other groups.

On the other hand, CFA shows that DA, SS and PAabest across all groups and

that IP is equivalent for all groups except Asians.

ii.  Sensitivity and specificity of the CES-D

Several studies tried to identify the cut-off pothat maximizes sensitivity and
specificity values for the CES-D. Some of thesg@.(eShinar, Gross, Price, Banko,
Bolduc & Robinson, 1986; Parikh, Eden, Price, & Rabn, 1988; Soler et al., 1997;
Sthal et al., 2008) confirmed the acceptabilitytid Radloff's standard 16 cut-off
point, whereas other authors (e.g., Fuhrer & Ronjll1989; Furuwaka, Hirai,
Kitamura & Takahashi, 1997; Lewinsohn, Seeley, Risb& Allen, 1997; Morin,
Moullec, Maiano, Layet, Just & Ninot, G.2011) prepd different cut-off points on
the basis of various needs.

a. Non-Clinical Population

Myers (Myers & Weissman, 1980) and Roberts (Robé&rt¥ernon, 1983) are

among the first authors who conducted a validatainthe CES-D on adult
community samples. They tested the ability of thel to screen people at risk of
clinical depression symptoms. Roberts found thath & cut-off point of 16, the

CES-D is reasonably good at screening true negativet not efficient in

discriminating true positives. Using the Schedute Affective Disorders and

Schizophrenia (SADS) as research diagnostic aitéviyers and Weissman found
only modest relationships between self-reportedpggms of the CES-D (with 16
cut-off) and diagnosis of major or minor depression



Other studies proposed different cut-off pointsb® used in community samples.
Lewinsohn (Lewinsohn et al., 1997), using a diagjnasterview as a gold standard,
found that a cut-off of 12 was the best in maximgzsensitivity and specificity on a
sample of community-residing older adults. In aiEimsample, a cut-off point
ranging between 18 and 22 has been proposed, tevackensitivity of at least 80%
(Dozeman et al., 2011).

To test the CES-D ability to identify cases of nmajepression and dysthymia (based
on the DSM Il R) on a sample of nine Senior Higth&ols in Oregon, Roberts
identified a cut-off of 24 for females and 22 foales (Roberts, Lewinsohn & Seeley
1991). Although these cut-off points demonstrateddysensitivity, they performed
poorly in specificity.

Several researchers carried out studies to crdstatethe CES-D in multiethnic
communities.

Madianos (Madianos, Gournas & Stefanis, 1983) coetpawo cut-off points (i.e.,
16 and 20) on the ability to screen for clinicalmpgfoms of depression in a
community sample of Greek elderly residents. Resu#ire similar for both the cut-
off points: a cut-off point of 16 leaded to 83.4%nsitivity and 85.9% specificity
while a cut-off of 20 leaded to slightly higher sgivity (85.7%) and lower
specificity (84.6%). Vasquez (Vasquez et al., 208dninistered the SCID-CV-and
the CES-D on a sample of 554 subjects aged 18-&#%;yke found that the optimal
cut-off point was 26, with 90.6% sensitivity and.&% specificity. The Spanish
version of the CES-D was also administered to Cblamsamples identifying a cut-
off of 23 for adolescents, with acceptable senisjtiand specificity values (i.e., 73%
and 73.3%, respectively) (Camacho, Rueda-Jaimesyrrea Navarro-Mancilla,
Escobar & Franco, 2009). A cut-off of 20 was idBed for adults (sensitivity = 96%
and specificity = 73%) (Campo Arias et al., 2007).

A study conducted in 2004 (Haringsma et al., 2084 )Dutch elderly community-
residents who were self-referred to a preventiagm@am for depression confirmed
the criterion validity of the CES-D with a cut-qfbint of 25 for the screen of Major
Depressive Disorder and 22 for clinically relevdd¢pression (with sensibility
values of 85% and 84%, respectively, but quite &pecificity values of 64% and
60%).



A recent study re-evaluates the standard 16 cytafft on a community of Chinese-
American women, finding 100% sensitivity and lowseecificity (i.e., 76%; Li et al.,
2010).

b. Comparison of Clinical and Non-clinical Populations

Recent studies have compared clinical and nonedirsamples.

Morin and colleagues (Morin et al., 2011) analyzmyghometric and screening
properties of a French version of the CESD in asaniple of 306 community adults
not currently suffering from a Major Depressive $&umue (MDE) or any mental

disorder and in a second subsample consisted opat@nts suffering from a MDE

according to the DSM-IV and ICD-10 criteria. Theyntpared a variety of cut-off

points using depression diagnosis obtained fromMIél as a criterion. The best

cut-off point for the total score was 19 (85.3%s8vity and 85.9% specificity), but

there were differences among sexes: the optimabftypoints that were able to

discriminate between clinical and nonclinical sabgewvere 16 for females and 20 for
males.

A study assessed the utility of the CES-D in Sgaeiderly samples with or without

cognitive impairment (Latorre et al., 2011). In gr@up with cognitive impairment,

the area under the ROC curve was 0.84 (95% CI-0.89) and the cut-off point for

possible depression was 13, while in the groupautitognitive impairment the area
was 0.90 (95% CI: 0.79-0.96) and the optimal c@itpafint was 28. Furthermore,

Fountoulakis and colleagues compared a sample pesgeed patients with normal
controls and found that a cut-off point of 23/24svedole to detect clinical depression
with both sensitivity and specificity values exciegd 90% (Fountoulakis et al.,

2001).

c. Clinical Population

Several studies showed the validity of the standérdut-off point in various clinical
populations. It resulted to be effective in scragnclinical depression symptoms
among patients with Breast Cancer (Margetic & Macg004), Multiple Sclerosis
(Pandya, Metz & Patten, 2005), Rheumatoid Arthr{fidartens, Parker, Smarr,
Hewett, Ge, Slaughter & Walker, 2006), Diabetesl psychiatric disorders (Major
Depressive Disorder, Bipolar Disorder, Adaptive ddaer with depressive mood and



other mood disorders; Soler et al.,, 1997). Studmsducted with stroke patients
showed that the 16 cut-off point was valid (Pargtal., 1988), but it also generated
some false negatives (Shinar et al., 1986). Moneavgave satisfactory sensitivity
but low specificity in a sample of orthopedic areirological patients (Caracciolo &
Giaquinto, 2002).

A study conducted on a sample of mothers of childnéth chronic disabilities
evaluated the validity of the CES-D, compared toMDI diagnoses of major
depression and generalized anxiety, using the Naltitnstitute of Mental Health
Diagnostic Interview Schedule (DIS) (Breslau, 1988)is study gave an interesting
result: there were not differences between thesadiers, but the CES-D appeared to
be as useful for detecting major depression a&#he (using a cut-off point of 16).
Therefore, these findings do not support the notibat the CES-D measures
depression specifically. Another study hypothesitted the CES-D is a measure of
demoralization, which could be a precursor of tegelopment of a depressive or
anxiety disorder (Roberts et al., 1989).

Finally, several studies have been carried outliaical samples using cut-off points
different from 16. Cut-off points higher than thtargdard one, ranging mostly from
20 to 26, have been proposed for various cliniogiutations.

A French validation study of the CES-D identifiedwat off of 17 for males and 23
for females on a sample composed by hospitalizédrmia, outpatients and patients
consulting general medical doctors (Fuhrer etl#89). In outpatient samples from
community mental health centres and primary mediaet centres (Schulberg, Saul,
McClelland, Ganguli, Christy & Frank, 1985) the GBESwas compared with the
Diagnostic Interview Schedule (DIS, DSM-III criteyi A large range of possible
cut-off points has been tested. With medical p&tiea good level of sensitivity was
achieved with cut-off points ranging between 16 &dd while specificity jumped
from 38.6% to 70.4%. More difficult was to establia reasonable cut-off point for
psychiatric patients: even in this case the spatifivas low for each cut-off point
established.

A study conducted in Japan (Furukawa et al., 1985ted the validity of the CES-D
on first-visit patients to 23 psychiatric hospitalsd clinics. The gold standard was

the diagnosis conducted by psychiatrists on thes lwd$DSM Il criteria. A variety of



solutions was proposed in relation to various casteand needs. When major
attention to the sensitivity was required, a cudtydint of 26 was recommended,
when sensitivity and specificity were equally weagh a cut-off point of 31 gave
74% of both the values; when specificity was maabest, a cut-off of 34 was

recommended.

For other specific clinical contexts, different -@if points have been proposed,
which maximised specificity and sensitivity: 23 fbiCV-Infected Injection drug

users (Golub, Latka, Hagan, Havens, Hudson, Kap&d@ampbell, 2004), 24 for

patients with Major Depressive Disorder, 20 foriguats with any other mood
disorder or Systemic Lupus Erythematosus (Juliareg@ich, Tonner, Yazdany,
Trupin, Criswell & Yelin, 2011), and 23 for patienwith Systemic Sclerosis
(Thombs, Hudson, Schieir, Taillefer & Baron 200Bnally, a cut-off point lower

than the standard 16 was detected for a sampleonfen attending family doctors
(Costello, Devins & Ward, 1989): a choice of 13utesd in zero false negatives.

1. Conclusion

The WEMWBS showed good level of validity and religyp (in terms of both
stability and internal consistency); moreover, lseaof its shortness and good
psychometric properties, it resulted to be useafumionitoring mental well-being in
general population.

CES-D is a valid and reliable instrument for theesaing of probable cases of
depression on both general and clinical populatiémsparticular, it showed good
reliability values in terms of internal consistern(¢igh Cronbach’s alpha value) and
good content, criterion, divergent and convergeatitiity.

About the cut-off point used to screen peoplesk of depression, the most used one
is the 16 standard point but alternative cut-poirage been identified among clinical
and non-clinical populations and among differecerfathnic groups.

We decided to consider two cut-off points in thisdy: the 16 one to screen between
psychologically distressed individuals and subjettprobable risk of depression, as
suggested by Radloff and confirmed by several syums# studies; the 26 cut-off for
the screening of people with possible Major DepogssThe use of this last more

restrictive cut-off point was justified by sevemahpers. In particular, Zich (Zich,



Atkisson & Greenfield, 1990) raised the need ofighér cut-point: he found that
lower CES-D cut-off “produced too many false pagif when standard (low) cut-off
scores were applied. However, when stringent dutsobres were used, results
suggested that either the CES-D or BDI might aggigsicians in reliably detecting
depressed patients, without an overload of falsgtiges”.

According to this statement, the study reportethia review (Vazquez et al., 2007)
suggested that the 26 cut-off point showed seitsitimnd specificity values
exceeding 90% in a population really able to sedt-tbecause of its age (comprised
between 18 and 34). Furthermore, the classificat@sed on this cut-off have been
used in a number of studies by Ensel (Ensel, 1286, (Zich et al., 1990), Logsdon
(Logsdon, McBride & Dean, 1994) Geisser (GeissethR Robinson, 1997).



3. THIS STUDY

l. Introduction and objectives

The mental health epidemiologic study conductedhigyMental Health Foundation
showed alarming facts around mental health in WKparticular, depression is one
of the most widespread mental disorders in thisufagjon (see Introduction).In this
context, methods for the screening of this disaasencreasingly required.

The WEMWBS is a valid and reliable tool for assegsmental well-being at a
general population level. None of the studies havestigated the ability of this tool
to discriminate subjects with mental iliness; néveless, in the last years the request
of a WEMWABS cut-off point for screening depresssygmptoms is getting out
among Mental Health Providers and Helplines. Intipalar, it is guessed to be a
useful questionnaire for monitoring changes in rakertiealth over time: its
positively-worded items resulted to be better atmgphan the negatively worded -
ones (that usually compose questionnaires for¢heeaing of mental illness) by the
general population.

The first hypothesis of this study is that the WER®/is a useful questionnaire for
screening depression cases as well as monitorimgaineell-being status. We rely
to find a WEMWBS cut-off point able to discriminabetween depressed and non-
depressed people with high level of accuracy anditeity and specificity values of
at least 0.8. This possibility is based on the hiypsis, to be verified, that our tool's
scores are strongly negatively correlated with @€S-D scores. We suppose that
higher mental well-being is associated with de@dasnental impairment and
depressive symptoms.

Moreover, we want to investigate if the WEMWBS isleato screen depression
cases, at the cut-off point identified by this stualso in a different culture/context.
The third hypothesis of this research is that tHeMWBS cut-off point identified to
screen depressive cases is able to discriminateeskgal and psychologically

distressed individuals in an Italian sample reedifrom the general population.



[I. Procedure and participants

The first part of this research was conducted atd#partment of Mental Health of
the University of Warwick, UK. For the analyses, wsed existing data from a
randomised controlled trial (RCT) of the Mood GYl&h internet-based cognitive
behaviour therapy (CBT) programme. The RCT aimehtestigate whether such a
self-delivered online CBT-based training prograncar improve mental well-being
of the general adult population. This was a two-#&ial, consisting of a waiting-list
control arm and an intervention arm receiving astesviood GYM, a 5 week online
CBT program. In order to investigate the differenbetween the two treatment arms
(control/Mood GYM) and the patterns of change oviene, a set of scales,
comprising CES-D and WEMWABS, was applied at baseli®week follow-up
(Posttestl) and 12 week follow-up (Posttest2).

Baseline characteristics of the sample are repamtémble 1. The subjects were 3070
users of the NHS Choices website who opted intottilaé advertised as a mental
fitness intervention for the general population.efhwere a self-selected sample
drawn from a general sample of internet users agougshis health portal. The most
part of this sample (77.9%) was composed by femdles mean age was 41.1 (SD =
12.9). 46.7% of the participants were married wthie remaining part declared to be
divorced/separated, never married or widowed. 92.6% the sample was
English/Welsh/Scottish/Northern Irish/British whilee others participants belong to
different ethnic groups (i.e. Arab, Caribbean, #&mji Pakistani, Bangladeshi,
Chinese, African and Asian). Most participants weregpaid-employment or self-
employed. 88.2% of the sample declared to usenetat least once a day, 10.9%
several times a week while the remaining subjergated a period of once a week,
several times a month or less than once a montf oHthe sample (52.4%) asserted
to have an excellent ability to use Internet, 3#ported a good ability while the
other participants reported fair, poor, bad and atwtity. Most of the participants
reported a good level of general health and affirmet be limited in day-to-day
activities because of disabilities or health proide 98.1% declared to have used
Internet to find out information about health orahle care; only 7.6% had used a
website training programme for mental wellbeindl,%.had used website training



programme to treat depression or anxiety and 2Ihaéb experienced a Cognitive

Behavioural Therapy in course of his/her life.

Table 1. Baseline characteristics of the UK sample

Variable

Sample at baseline (n = 3117)

Gender:
Female
Mean (s.d.) age in years
Ethnicity:
White
Mixed
Asian
Black
Other
Invalid/missing
Marital status:
Married/cohabiting
Divorced/separated
Never married
Invalid/missing
Employment status:
Working
Student
Retired
Looking after home/family
Unemployed
Other
Smoking:
Daily
Occasionally
Not at al
Invalid/missing
Mean (s.d.) units of alc. last wk
Drug use last week:
Yes
Previous MH service use:
Yes
Previous CBT experience
Yes
Previous internet-based CBT
Yes

2421 (77.7%)
41.10 (12.98)

2777 (89.1%)
49 (1.5%)
65 (2.1%)
20 (0.6%)
30 (1.0%)
176 (5.6%)

1508 (48.4%)

510 (16.4%)

1095 (35.1%)
4 (0.1%)

1867 (59.9%)
120 (3.8%)
194 (6.2%)

327 (10.5%)
153 (4.9%)

473 (14.4%)

441(14.1%)
216 (6.9%)
2455 (78.8%)
5 (0.2%)
39.24 (45.50)
93 (3.0%)
1745 (56.0%)
658 (21.1%)

222 (7.1%)

The second part of this study was conducted atthieersity of Bologna. Data were
collected by several trainees on the general pt@paolavith the snowball/chain
sampling method. This method establishes that stojgreviously selected for the



study recruit other individuals among their acqtemices: in this way, the sample
group gradually grows like a rolling snowball.

The sample was composed of 130 subjects, 52 matkZ& females, with mean age
of 31.4. More than half of the sample (53.1%) affid to have attended 4 years of
study, 55.4% was composed of students, 36.1% otoy@gs and 8.5% of retired.
The remaining part was composed of other kind gflegment. The most part of the
sample (60.8%) declared to live with the familyarfgin, 28.5% with the current
family, 8.5% lived with other people while 2.3%did alone (Table 2).

Table 2. Baseline characteristics of the Italian saple

Variable Sample at baseline (n = 130)
Gender:
Female 78 (60%)
Mean (s.d.) age in years 31.44 (14.98)
Cohabitation:
Family of origin 79 (60.8%)
Current family 37 (28.5%)
Other people 11 (8.5%)
Alone 3 (2.3%)
Employment status:
Working 48 (36.1%)
Student 72 (55.4%)
Retired 11 (8.5%)
I.  Measures

WEMWSBS. It is a self-report measure of mental widlng, composed of 14 items
(Tennant et al., 2007). The items refer to a penmtded in the two past weeks.
Each item is measured on a 5-point Likert scaleénaf time, rarely, some of time,
often, all of time). All items are positively word@nd the total score ranges between
14 and 70, with a high score corresponding to & hegel of mental well-being (see

“Literature Review”).

WEMWABS-Italian version: like the original versiathjs scale measures mental well-
being considering both the hedonic and eudemonisppetives (Gremigni &
Stewart-Brown, 2011). It showed good psychometrmpprties: high reliability in

term of both internal consistency and stability rotwee, high correlations with other



instruments for the measuring of mental well-beamgl not social desirability bias
were found. Factor analysis detected the existehome main factor and suggested
to delete two items in this version. The ratinglseesed and the scoring method are

the same of the original version.

CES-D. This is a self-report scale created to asdepressive symptomatology in the
general population (Radloff, 1977). Several autlatss found evidence of the ability
of this scale to detect generalized anxiety sympt@erg. Breslau, 1985). The tool is
composed of 20 items, covering the main depressymeptoms (Depressed Affect,
Positive Affect, Somatic and Retarded activity, ahderpersonal problems).
Responders may answer each item on a four-poimrigcale (O = rarely or none of
the time; 1 = some or little of the time; 2 = odoaslly or a moderate amount of the
time; 3 = most or all of the time). The total scoa@ges from 0 to 60 with higher

values representing grater psychological distress (Literature Review”).

PGWBI. The original version of this scale was depedd by Harold Dupuy,
psychologist of the National Center for Health iStats, in 1968. It was a 68 item
questionnaire created to measure mental well-b&mbemotional/ affective distress
in the American general population. The Italianswan of the scale (Grossi et al.,
2002) is composed of 22 items investigating sixchsjogical dimensions: Anxiety,
Depressed Mood, Positive Well-Being, Self-Conti@kneral Health and Vitality.
Each subscale consists of 3, 4 or 5 items. Thd Eveneasurement is on 6-point
Likert scale and each question refers to a periohlided in the four past weeks. It is
possible to obtain a score for each subscale a@othlascore ranging between 0 and
110 with higher scores corresponding to higher ademell-being.

WHO-5. It is a self-administered one-dimensionalasge of psychological well-
being (Beck, 1998, 2001). It is composed of 5 fpady worded items covering
positive mood (good spirits, relaxation), vitalityeing active and waking up fresh
and rested), and general interests (being intetestthings). Moreover, it showed to
be a reliable measure of emotional functioning angbod screener for depression.
Responders may answer each item on a 6-point Ldcaie from O to 5; total score

ranges between 0 and 25 with higher values depidtetter psychological well-



being status. A score below 13 indicates poor Weiirg and is an indication for
testing for depression under ICD-10

[l.  Statistical analysis

All statistical analyses were conducted with tlaistical software package SPSS 19.

I.  Statistical analyses on the UK sample

In the first study, descriptive statistics concegiparticipants’ characteristics were
evaluated at baseline. Frequencies and distrilmtdWEMWBS and CES-D scores
were investigated at baseline, 6 week follow-up dhdveek follow-up.

The diagnostic performance of the WEMWBS over ageanf cut-off values was
analyzed by calculating Receiver Operating Charmties (ROC) curves at
baseline, post-test 1 and post-test 2. CES-D wad as gold standard at the two
different cut-off points identified by a literatureview as useful for a screening of
depression in the general adult population: the -OEB cut-off point was used to
screen individuals with psychological distress aadd for further assessment; the 26
cut-off point was utilized to screen subjects wjlobable symptoms of Major
Depression (see the Literature Review sectiomjval$ specified that a smaller test
result indicated more positive test: a lower scorethe WEMWBS means the
subject is more likely to be at risk of depressioanversely, higher score on the
CES-D indicated positive (depressed) case. We rddaan ROC curve for how well
each WEMWBS result reflected the CES-D diagnosgp(essed/non-depressed), an
estimate of the area under the curve (AUC) andbke taf the curve's coordinates
(sensitivity and 1-specificity or false positivdegp The specificity and false negative
rates were calculated as well. ROC curves dispiay¢lationship of sensitivity to 1-
speci city: the sensitivity is the proportion ofue positive cases (on the basis of
CES-D diagnosis) with WEMWABS results lower than ¢tl-off point; 1-specificity

is the proportion of true negative cases with WEMSM8sults lower than the cut-off
(false positive cases). The Area Under the Curvd@Acan be considered as the
probability of correct prediction and an index fibetermining the accuracy of the
test: it represents the probability that the WEMWRSuIt for a randomly chosen
positive case will be higher than the result femadomly chosen negative case. The



closer is the AUC to 1, the better the predictiosver of the WEMWBS: an AUC
equal to 1 indicates a perfectly informative teghwi00% of both sensitivity and
specificity (Greiner et al., 2000). Consideringtttie best cut-off point is the closest
to the upper corner to the left on the Cartesiaordinate system, we used the

following formula (Perkins & Schisterman, 2006):

where “d” is the distance from the upper cornethanleft, “Se” is the sensitivity and
“Sp” is the specificity value.

In order to obtain a significant cut-off point, \@pplied the second formula proposed
by Perkins and Schisterman as well. This formula used to calculate the Youden’s
index, which evaluates the maximum vertical distgafrom the curve to the chance
line or positive diagonal; this index is proposedtbe two authors as the optimal

method in the sense that it minimizes the misdiaasion rate. The formula follows:

Youden’s index value is comprised between 0 antthd..closest is it to 1, the most
accurate the performance of the screening test.

Finally, we run scatter plot graphs (Fig. 4) an@rBen’s r correlation between CES-
D and WEMWABS total scores at baseline, post-teanhd post-test 2 in order to

verify their correlation trend over time.

ii.  Statistical analyses on the Italian sample

In the second part of the study conducted on takalt sample, frequencies and
distributions of the WEMWBS, WHO-5 and PGWBI scovesre evaluated.

In order to verify the ability of the WEMWBS to s&n possible and probable
depressed and non-depressed subjects respectitiedy, total sample was

dichotomized in positive (depressed) and negathan{depressed) groups on the
basis of the two cut-off points detected with tmevious analyses (16 cut-off point
for the screening of psychological distress anddrfee further assessment and 26
cut-point for the screening of probable cases ofoMBepression); individuals with

a score under the cut-off were considered distdédepressed while subjects with a



total score above the cut-off point were consideéremh-cases”. Therefore, several
two-way univariate ANOVA analyses were conductedvarify the differences
between the two groups (positive and negative erbtsis of the first cut-off point)
in the PGWBI scores, a second one was implied topeoe the two groups in the
WHO-5 scores and a third one to compare the groufise Depression subscale of
the PGWBI. The same procedure was followed conisigehe second cut-off score
identified. The “gender” was also selected as iedéent variable and kept under
control. In this way we wanted to simultaneouslgt téor the following null and
alternative hypotheses:

1. Ho: there are not significant differences in memall-being between
positive and negative subjects as screened by tBMWBS cut-off point
previously identified;

H1: there are significant differences in mental Ieeing between the two
groups.

2. Ho: there are not significant differences in memtall-being between males
and females;

H1: there are significant differences in mentallvbeiing between the two
groups.

3. Ho: there is not a significant interaction betwdéese two independent
variables.

H1: there is a significant interaction betweenttiie independent variables.
We used a significance level of 0.05 (95% certathit the differences among the
means of the groups are meaningful and not thétrelstandom chance).
Before running the ANOVA, we tested the main assiimng for this analysis:

1. The distributions of errors for each dependentalde must be normally or
approximately normally distributed.

2. The observations must be independent.

3. The samples must be obtained from populations wélegariances.

The non-parametric Mann-Whitney test was executethilise of different size of
each group considered in the ANOVA analyses. It used to compare differences
between “positive” and “negative” group in the sxoon the three scales



administered (PGWBI, PGWBI Depression-subscale, WB)}@nd to investigate if
also in this case these differences are statiltisanificant.






4. RESULTS

I.  Results on the UK sample

The main baseline characteristics of this studyupdmn are summarized in Table 1.
The mean score of the WEMWBS was 42.08 (SD = 103k¢wness and kurtosis
values were -.383 and .631 respectively with digatty skewed left. The skewness
and kurtosis values indicated that WEMWBS scoresewsormally distributed.
Similar results were reported for the CES-D sctiie;mean score was 23.24 (SD =
13.44), with a skewness of .351 and kurtosis @&3.a he test to verify the normality
of the distribution showed data skewed right burtyfanormal distributed.

In Figures 1, 2 and 3, ROC curves for 16 CES-Datlipoint are reported (results at
baseline, post-test 1 and post-test 2).

Figure 1. ROC curves for CES-D 16 cut-off point agold standard. Results at baseline
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Figure 2. ROC curves for CES-D 16 cut-off point agold standard. Results at 6-week follow-up

087

o
o
1

Sensibilita

044

00 T T T T
00 02 04 06 08 10

1 - Specificita

Figure 3. ROC curves for CES-D 16 cut-off point agold standard. Results at 12-week follow-up
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As we can see, it is not simple to detect the ogitioait-off point just looking at the
curve. For this reason we used both the measutbeoflistance from the upper
corner on the left and the Youden Index in ordeoliain the best cut-off point in
terms of screening properties. Considering a CE3€D cut-off point as gold
standard, both the Distance value and the Youddexlsuggested the same cut-off
points; the 44.5 score resulted to be the optim&loff at baselined = 0.221;J =
0.694) and 12 week follow-upl & 0.209;J = 0.706) while the 45.5 performed better
at 6 week follow-upd =0.227; J= 0.679). According with these results, we decided



to select the 44.5 cut-off point as the optimalreawmith the smallest distance from

the upper corner on the left and the largest \edrticstance from the chance line.

Table 3. Sensitivity, specificity, AUC, false negate and false positive rates for each WEMWBS

cut-off point with the smallest distance from the pper left corner of the Cartesian system and

the larger Youden index. Results at baseline, 6 art? week follow-up

CES-D WEMWBS AUC SENS SPEC FPR FNR
CUT-OFF

16 44.5 0.924 81.4 88.0 12.0 18.6

16 45.5 0.916 84.8 83.1 16.9 15.2

16 44.5 0.924 83.6 87.0 13.0 16.4

In Table 3 sensitivity, specificity, area under ttarve, false negative and false
positive rates are reported for each WEMWBS cufpofht with a CES-D 16 cut-off
point as gold standard (results at baseline, @ss$tlt and post-test 2). In this table we
reported only the cut-points with the smallestatise from the upper corner on the
left of the graph (calculated with Perkins and Stgrman’s formula) and the largest
Youden index.

The WEMWBS showed to be a good tool for the scregmif mental distress and
individuals at risk of depression with a cut-offimto At baseline, the cut-off 44.5
performed as the optimal score in screening depreesymptoms with an AUC of
0.924; according to the following Swets’ critertawfets, 1998):

0.90-1 = excellent

0.80-0.90 = good

0.70-0.80 = fair
0.60-0.70 = poor
0.50-0.60 = fall

This result depicted an excellent ability of the MAEBS at this time-point to screen
individuals at risk of depression and need forHertassessment. Sensitivity value
was 81.4%, while specificity was 88%. False pusitiate was 11.1% while false
negative value was 18.6%.

At 6 week follow-up, 45.5 showed to be the optincat-off point in terms of
screening properties. The AUC value was 0.916 andepicted once more an



excellent screening property. Sensitivity and dpetyi values were of 84.8% and
83.1%, with false positive and false negative rafes6.9% and 15.2% respectively.

At 12 week follow-up, the 44.5 performed againlas eptimal cut-off, with an AUC

of 0.924. Sensitivity and specificity percentagesrev83.6% and 87% while false
positive and false negative rates were 13% an®4 8e$pectively.

ROC curves for CES-D 26 cut-off point follow (Figu4, 5 and 6).

Figure 4. ROC curves for CES-D 26 cut-off point agold standard. Results at baseline
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Figure 5. ROC curves for 26 CES-D cut-off point agold standard. Results at 6-week follow-up
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Figure 6. ROC curves for CES-D 26 cut-off point. Reults at 12-week follow-up
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The score 40.5 performed as the optimal cut-offippai a CES-D 26 cut-off level. In
particular, at baseline the optimal score was 4@th both the methods witd =
0.23 and) = 0.672; at 6 week follow-up the two formulas agir®nce more on a cut-
point of 41.5, withd = 0.243 and = 0.657; at 12 week follow-up the Distance value
suggested the 40.5 as the best cut-0ff(0.218) while the Youden index gave a
result of 39.5 as the optimal valug= 0.697). Nevertheless, we suggest the 40.5 as
the best cut-off point considering CES-D 26 scarga@d standard.

Table 4. Sensitivity, specificity, AUC, false negate and false positive rate for each WEMWBS
cut-off with the smallest distance from the upperéft corner of the Cartesian system and the

larger Youden index. Results at baseline, 6 and 12eek follow-up

TIME CES-D | WEMWBS | AUC SENS SPEC FPR FNR
CUT-OFF
Baseline 26 40.5 0.917 81.7 85.5 14.5 18.3
Post-1 26 41.5 0.912 84.4 81.3 18.7 156
Post-2 26 40.5 0.928 83.0 86.3 13.7 17,0

As we can in Table 4, the AUC value exceeded onme=19.90 at all three times at a
26 CES-D cut-off level; this indicated that the WIBNBS at this level performed as
a highly accurate tool in screening positive angatige cases of Major Depression.
At this CES-D cut-off point as gold standard, th&aMWBS score with the best

screening property is comprised between 40.5 arfsl At baseline, the cut-off with



the shortest distance from the upper corner onetihes the 40.5 one. At this point
the WEMWBS performed highly accurately in screenisgmptoms of Major
Depression with AUC values of .917. Sensitivityuawas 81.7% while specificity
was 85.5%. False negative rate was of 18.3% walgefpositive rate was of 14.5%.
At 6 week follow-up, the best WEMWABS cut-off poirgsulted to be the 41.5 one,
with an AUC value of 0.912, sensitivity and spegifi values of 84.4% and 81.3%
respectively, false-positive percentage of 18.7%false-negative value of 15.6%.
At the third time of the study, the 40.5 cut-offné showed once again to be the
optimal in screening Major Depression symptoms. AkKC value was higher than
the previous ones (0.928). Sensitivity and spatyficalues were 83.0% and 86.3%
respectively while positive and negative percergagere 13.7% and 17.0%.

In Figure 7, 8 and 9, the scatter plots with theedations between WEMWBS and
CES-D total scores at baseline, 6 week follow-upl 42 week follow-up are
reported. These graphs showed a high negative labore between the
guestionnaires: small values of CES-D score coom$pto large values of
WEMWBS score.

Figure 7. Scatter-plot graph. Correlation between VEMWBS and CES-D scores at baseline
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Figure 8. Scatter-plot graph. Correlation between €&S-D and WEMWBS score at 6-week

follow-up

Figure 9. Scatter-plot graph. Correlation between ES-D and WEMWBS scores at 12-week

follow-up

Pearson’s r coefficients, calculated to investightegraphs’ results, confirmed these
outcomes. Considering that r coefficient is comgatibetween 0 and 1 and that:

0 <r < 0.3: poor correlation;

0.3 <r < 0.7: mild correlation;

r < 0.7: strong correlation.



The correlation coefficients can be classifiedteang at each time: -.842 at baseline,
-.827 at post-test 1 and -.800 at post-test 2. dbesrelations were significant, with

a p-value smaller than 0.01 (considering the tgst#0 vs. r 0).

[I.  Results on the Italian sample

In the Italian sample the PGWBI mean score was {S8=12.2), with a minimum
score of 47 and a maximum of 104. Skewness valige-d91 while kurtosis was -
0.151, these values suggests a fairly normal Higions of the scores of this tool.
The WHO-5 mean score was 14.5 (SD=4.61), with mimmand maximum scores
of 3 and 24 respectively; considering that a st@lew 13 is commonly considered
as indicative of poor well-being and is an indigatfor testing for depression under
ICD-10 criteria; our mean score indicates subjenté at risk of depression.
Skewness and kurtosis values were -0.376 and -0d§fctively; these values are
indicative of a fairly normal distribution of theares.

The WEMWBS mean score was 49.3 (SD=6.98) and isistamt with previous
studies which found a mean score of 50 on the gémpepulation (Tennant et al.,
2007). Minimum score was 20 while maximum was 6Bevihess and kurtosis
values were -0.540 and 1.945, showing a fairly radmiistribution of the results.
After the dichotomization of the WEMWABS score oe thasis of 40.5 cut-off point,
14 individuals showed scores under the 40.5 cufpoffit: 10.8% of the sample
seemed to be at risk of Major Depression while @r2sulted not to be depressed,
according to this classification. About the cut-@#.5, 28 individuals resulted
“positive”: 21.5% of the sample showed psycholofgidstress and need further

investigation of mental health status.

i.  ANOVA and Mann Whitney analyses’ results for 44uf-off point

Before running ANOVA, all the main assumptions wegsted. The distributions of
errors for each dependent variable were approxignatemal and the observations
were independent from each other. The first unataritwo-way ANOVA was
conducted to investigate the differences betweepsitppe” and “negative”
individuals (on the basis of 44.5 cut-off pointdamales and females in the level of
psychological distress as measured by the totaésdahe PGWBI.



Levene’s test, which tested the null hypothesid tha population variances are
equal (assumption of the homogeneity of variandd i criticalp value of 0.05),
showed non-significant resultp € 0.96): this assumption was not violated as well.
The interaction effect between gender and WEMWRBSestng was not statistically
significant with F = 0.174p = 0.677). There wasn’'t a significant main effeat f
gender (F = 2.434p = 0.121) while the main effect for WEMWBS screanivas
statistically significant with F = 33.164 apd 0.001. Moreover, the effect size was
considered large with partial eta squared of 0.Bltlee basis of the following
Cohen’s criteria:

0.01 = small effect

0.059 = medium effect

0.138 = large effect

In this case, 21% of the change in the dependerahbla (PGWBI) can be accounted
for by the WEMWBS screening.

The results of Mann Whitney test confirmed these@ues: there was a statistically
significant difference between “positive” and “néga’ group's median PGWBI

score U=431.5,p). In Table 5 the results are summarized.

Table 5. Comparison between "positive" and "negatie" subjects in PGWBI total score. Results
of ANOVA and Mann Whitney's test

GROUP MEAN (SD) F p

Score > 44.5 80.98 (10.72)

33.164 0.001
Score 44.5 66 (10.74)
GROUP MEAN RANK U
Score > 44.5 74.27

431.5 0.001
Score 44.5 29.98

The second ANOVA was conducted to investigate thierdnces between
“positive” and “negative” individuals and males ariedmales in the level of

depression as measured by the Depression sub$¢heeRPGWABI.



Levene’s test showed non-significant resufis=(0.052) so the assumption of the
homogeneity of variance was not violated. The atBon effect between gender and
WEMWABS screening was not statistically significavith F = 0.061 p = 0.805).
There wasn’t a significant main effect for gender< 3.644;p = 0.059) while the
main effect for WEMWBS screening was statisticalgnificant with F = 25.331
andp 0.001. The effect size was large with partial epzesed of 0.167.

The Mann Whitney test confirmed these results wathstatistically significant
difference between “positive” and “negative” graiphedian PGWBI Depression-

subscale scordéJ(=501.5p 0.001). In Table 6 the results are summarized.

Table 6. Comparison between "positive" and "negatie" subjects in PGWBI Depression-

subscale score. Results of ANOVA and Mann Whitney'test

GROUP MEAN (SD) F p
Score > 44.5 1.34 (0.614)
25.331 0.001
Score 44.5 2.14 (0.618)
GROUP MEAN RANK U
Score > 445 56.42
501.5 0.001
Score 44.5 98.59

The third ANOVA was conducted to investigate thHedences between “positive”
and “negative” individuals and males and femalesthe level of emotional
functioning and depression as measured by the Witsdabscore.

Levene’s test was non-significaqt € 0.783). The interaction effect between gender
and WEMWABS screening was not statistically sigaifitwith F = 0.002d = 0.966).
There wasn’t a significant main effect for gender<2.974;p = 0.087) while the
main effect for WEMWBS screening was statisticalgnificant with F = 19.173
andp 0.001. In this case, the effect size was mediunh yértial eta squared of
0.132.

The Mann Whitney test confirmed the statisticalign#ficant difference between
“positive” and “negative” group's median WHO-5 s=d = 591.5,p 0.001). In

Table 7 the results are summarized.



Table 7. Comparison between "positive" and "negatie" subjects in WHO-5 score. Results of
ANOVA and Mann Whitney's test

GROUP MEAN (SD) F p
Score >44.5 15.5 (4.33)
19.173 0.001
Score 44.5 10.82 (3.68)
GROUP MEAN RANK U
Score > 44.5 73.70
591.5 0.001
Score 445 35.63

ii.  ANOVA and Mann Whitney analyses’ results for 40u-off point

The ANOVA conducted to test the differences betwgmrsitive” and “negative”
individuals (on the basis of 40.5 cut-off pointdamales and females in the PGWBI
showed non-significant Levene’s test € 0.875); the interaction effect between
gender and WEMWBS screening was not statisticaipicant as well with F =
0.019 p = 0.889). There wasn'’t a significant main effemt §ender (F = 2.454 =
0.120) while the main effect for WEMWBS screeningswstatistically significant
with F = 23.099 angp 0.001. The effect size was large with partial efaased of
0.132.

The Mann Whitney test confirmed these results with 218.5 p 0.001). In Table

8 the results are summarized.

Table 8. Comparison between "positive" and "negatie" subjects in PGWBI total score. Results
of ANOVA and Mann Whitney test

GROUP MEAN (SD) F p
Score > 40.5 79.55 (11.1)
23.099 0.001
Score 40.5 62.61 (11.3)
GROUP MEAN RANK U
Score > 40.5 69.62
218.5 0.001
Score 40.5 23.81




The second ANOVA conducted to investigate the teffiees between “positive” and
“negative” individuals and males and females inlthel of depression as measured
by the PGWBI depression-subscale. Levene’s testneassignificant |p = 0.447).
The interaction effect between gender and WEMWRBSestng was not statistically
significant with F = 0.005p = 0.942). There wasn't a significant main effeat f
gender (F = 2.38p = 0.125) while the main effect for WEMWBS screanivas
statistically significant with F = 20.025 apd 0.001. The effect size was medium
with partial eta squared of 0.137. The Mann Whittest confirmed the statistically
significant difference between “positive” and “néga’ group's median WHO-5

score U =225.5p 0.001). In Table 9 the results are summarized.

Table 9. Comparison between "positive" and "negatie" subjects in PGWBI Depression-
subscale score. Results of ANOVA and Mann Whitney'test

GROUP MEAN (SD) F p
Score > 40.5 1.42 (0.64)
20.025 0.001
Score 40.5 2.3 (0.58)
GROUP MEAN RANK U
Score > 40.5 60.44
225.5 0.001
Score 40.5 107.39

The last ANOVA was conducted with WHO-5 as indeparidrariable. This analysis
showed non-significant Levene’s test € 0.977); the interaction effect between
gender and WEMWABS screening was not statisticagicant with F = 0.010¢ =
0.920). There wasn't a significant main effect g@nder (F = 2.612p = 0.109)
while the main effect for WEMWBS screening wasistatally significant with F =
10.499 ang = 0.002. The effect size was medium with partial sguared of 0.077.
The Mann Whitney test confirmed these results witk 367 ¢ 0.001). In Table

10 the results are summarized.



Table 10. Comparison between "positive" and "negatie" subjects in WHO-5 score. Results of
ANOVA and Mann Whitney's test

GROUP MEAN (SD) F p
Score > 40.5 15.01 (4.41)
10.499 0.001
Score 40.5 10.35 (4.25)
GROUP MEAN RANK U
Score > 40.5 69.34
367 0.001
Score 40.5 33.61







5. DISCUSSION

We established three main goals to achieve inréfssarch.

The first aim was to investigate whether the WEMWB&s a useful questionnaire
not only for the measurement of mental well-beibgt also for the screening of
mental distress and, in particular, depression. phgosed one or more cut-off
points, which could be utilized in clinical and easch settings for a first screening of
individuals at risk for depression. We tested thigothesis on an UK sample
composed of 3070 users of the NHS Choices webEne.CES-D was used as gold
standard. Based on a literature review, we seldtted 6 cut-off point as score for
the screening of people at risk of depression, iandeed for further assessment
“normal” individuals, while the 26 cut-off was cless to detect individuals with
possible Major Depression. The performance of thal in detecting
possible/probable depressed people was comparbdheitWVEMWBS one.

The second hypothesis of this study was the exstenf a strong negative
correlation between the scores of these two ttldés\WWEMWBS and the CES-D. We
wanted to investigate whether to a higher score¢henCES-D corresponded lower
score on the WEMWABS and how much strong this catie was.

The last aim of our research was to test the ieslitained on a culturally different
sample. In order to fulfill this goal, we used th#-off points identified in the UK
study on an Italian sample composed of people iteckérom the general population.
Then we investigated whether “positive” and “neggti individuals, assessed
through the PGWBI and the WHO-5 scales, as screbgdtie WEMWBS cut-off
points established with the UK sample, differedha level of psychological distress
and well-being.

In order to verify the first hypothesis of this ¢y we calculated the ROC curves
comparing the screening properties of each scorehef WEMWBS with the
diagnosis obtained with the 16 and then the 26 OESit-off points. In this way, we
wanted to detect a WEMWBS cut-off for the screerohgsychologically distressed

people and individuals at risk of depression (&poading to the diagnosis done by



the 16 CES-D cut-off point) and one cut-off for thereening of possible cases of
Major Depression (corresponding to the screenirtgined with the 26 cut-point).

To test the second hypothesis we calculated Peansonefficient and depicted this
correlation in a scatter-plot graph.

In order to investigate the last goal of the studg,divided the total Italian sample in
two groups on the basis of score obtained at th&WBS: one “positive” group, if
the total score was lower or equal than the cutpafints obtained through the
previous analysis, and one “negative” if the scoas higher. Then we executed
ANOVA analyses to compare the two groups thus abtiiin the score of the
PGWBI, the Depression-subscale of this questioerad the WHO-5.

Results obtained with these analyses confirmethalinitial hypotheses.

The first part of this study, conducted on an UKnpke, provided results in
agreement with our initial hypotheses. About thec®n of the WEMWBS cut-off
point, the analyses conducted on this sample ledoushoose a score of 44.5
corresponding to the 16 CES-D score and the 40resmonding to the 26 one. The
two methods used to evaluate the optimal cut-bf fouden index and the Distance
measure) agreed in the selection of these two sdoréhe three different times
(baseline, 6 week and 6 week follow-up). ROC curebsained showed good
parameters: the AUC was at least 0.9 at the thireesi suggesting excellent
screening properties of WEMWBS in detecting deposssases as well as in
measuring mental well-being status. This questivarglso demonstrated to screen
between depressed and non-depressed individuals waiies of sensitivity and
specificity of at least 80%: this means that ialde to detect true negative and true
positive cases restraining the number of peopleriectly identified as positive
(depressed) or normal (non-depressed). In particialise positive and false negative
rates provided using 44.5 and 40.5 cut-off poiatgyed between a minimum of 12%
and a maximum of 18%.

Some more words should be said about this issuéhisnstudy we reported also
WEMWABS cut-off points that showed the optimal value term of distance from
the upper corner on the left of the Cartesian doatd system obtained calculating
ROC curves and in term of vertical distance from ¢hance line of the same graph.

Otherwise, the selection of the best cut-off pahbuld be a balance between



sensitivity and specificity on the basis of clidloasearch needs. For example, we
could need sensitivity higher than specificity ifiropriority is depression cases
finding and minimizing missed positive cases; ttiglld be the case of depressed
subjects at risk of suicide: losing positive cag@slld mean obtaining very serious
outcomes such as an increase in the number ofissicin this framework we could
choose a cut-off of 45.5/46.5 or higher. On theeothand, it could be required a
minimum of false positive; this case could occor, éxample, if further assessment
of positive tested people requires expensive amdsime procedures. If we want to
maximize the ability of the WEMWABS to detect thedrnegative cases, we could
choose lower WEMWBS cut-off points (39.5/38.5 ovéo).

The second important outcome of this study is i@ borrelation detected between
the WEMWBS and the CES-D scores and the significAearson’'s r value
(exceeding 0.8) at all the three times (baselionst-pest 1 and post-test 2). We found
that lower WEMWABS scores were associated with eed mental impairment and
increased depressive symptoms scores. Thus, alselowe the WEMWBS 44.5 cut-
off point reflects subjects at risk of depressidnilera score higher than the cut-off
point depicts people not at risk of mental impaintnét is the same for the 40.5 cut-
off-point: a score under this cut-point indicatessibly depressed individuals while
a score above this point reflects non-clinical aoa-depressed people. The strong
Pearson’s correlation coefficient means that theMMBBS and the CES-D move
“hand-in-hand”. This conclusion is straightforwdaking at the scatterplot graphs:
the dispersion of the cases is nearly linear.

Interesting results has been obtained with theyamal conducted on the Italian
sample. This research represents the first attéongetect a clinical cut-off point for
the WEMWABS; no other previous study tried to desthi was important to test the
first results obtained on the UK sample on anoffaenple recruited from the general
population.

The Italian sample size was not so large as thesaétdple, and this may constitute a
limitation of the present study. Nevertheless, ltsswere in agreement with our
initial hypotheses. Using cut-off point of 44.5,ethWEMWBS showed to
discriminate, in a statistically significant wayettveen psychologically distressed

and non-distressed individuals. The ANOVA conductedowed significant



differences between “positive” and “negative” sulbgein the level of mental distress
and depression as measured by the PGWBI, the DBpmesubscale of this
questionnaire and the WHO-5. Moreover, there wals significant influence of
“gender” on these results. The same outcomes wxeened with the cut-off 40.5.
Taken together, these results confirmed the comeiaobtained on the UK sample.
Therefore, it seems possible to use the WEMWBSondt to measure the level of
psychological well-being, but also to discriminabetween probable/possible
depressed and “normal” individuals.

Although other tests are needed in order to gemerahe results, this study
constitutes a good start point for a larger usaminstrument that resulted to be well
accepted by general populations and primary catierpia because of its positively
worded items.

Several limitations could be found in the presémd.

First, the choice of the CES-D cut-off score uses wicky. A debate is ongoing on
which is the optimal cut-off point for the screemiof depression in the general
population as in clinical samples: the originaldstsuggested a CES-D cut-off score
of 16 for the screening of depressive cases (Riadl®&76). Additional studies
conducted among the general population providedrdent cut-off scores ranging
from 12 to 26 (e.g. Lewinsohn et al., 1997; Dozeratal., 2010). Recently, cross-
cultural studies found divergent results as welj.(€amacho et al., 2009; Campo
arias et al., 2007). The great amount of propasgdserted in the Literature Review
chapter of this report is symptomatic of the difftg to find an agreement to settle
this issue. Despite this, it is known that to fihé optimal cut-off point and make a
good choice is necessary to look at the prevalefdke disorder in the population
we are analyzing. In fact, this parameter affeettdst performance, in particular its
Positive Predictive Value, that decreases wherpthealence of the disease is low
and increases if the prevalence is high in a sigepdpulation (Grimes & Schulz,
2002). Accordingly, it should be considered that tlit-off point of a screening test
must be adjusted for any population. This is what twed to do, collecting the
studies which proposed cut-points used on popuigatgimilar to ours and looking
for the scores mostly used in the clinical/resegretttice.



In addition, a criticism could be moved against theed to dichotomize
psychological status and the emphasis placed onuteff points for the screening
of a mental disorder. Moreover, it could be argtieat the dichotomization always
leads to a loss of (statistical) information. Altighh the pertinence and in part
truthfulness of these possible comments, the medigdd insists on dichotomizing
continuous scores to facilitate the diagnostic essc In this instance, we are looking
at whether is it possible to use the WEMWBS asraesing tool in the same way as
the CES-D is used for the same purpose. By idengfa level of WEMWBS scores
that is equivalent to a CES-D cut-off point for degsion we can say that this
instrument is usable to screen for depressioregdtlas well as any other instrument
around). People above the cut-off score may berdedgaas characterized by a
reasonable degree of psychological well-being, evthibse below the cut-off can be
seen potentially depressed. As we said before, maays are asking for positively
worded tools to be used for the screening of pdygical distress we made an
attempt to respond to this request by offering twasistent cut-off points for the
WEMWABS that make this well-validated questionnai@e screening tool for
depression.

We suggested those cut-off points that maximizewsiseity and specificity and
found the best compromise between these two paeasndt is evident that the
choice of the optimal score is guided by the chhior research’s needs of the
psychologists, psychiatrists, doctors and socialrkers who are using this
questionnaire. Therefore, a high sensitivity carpleferred to a high specificity or

vice versa, depending on the needs of the resaascleénician.






6. CONCLUSIONS

The WEMWABS is a self-report measure of mental wellhg at a population level.
This is the first study that validates the abildfy the WEMWBS to discriminate
between normal persons and people at risk of Maguressive Disorder.

This study rose from a specific request advanceddwgral helplines, primary care
doctors and other social workers: they required BMWBS cut-off point for the
screening of depression since this questionnaiseasasidered highly acceptable by
the most part of patients/individuals becausepdsitively worded items. This last
issue has been discussed in the literature. Sewdralies emphasized the
disadvantages of using negatively worded itemshay tvere found to lead to a
decline in the tool's internal consistency (e.gariette, 2000; Schriesheim ae al.,
1991; Chiorri et al., 2009). Furthermore, it waarfd that reverse and straight items
have different factor structures and that the zstlon of mixed stems could
compromise the one-dimensionality of a questiomn@rg., Benson, 1987; Chiorri et
al., 2009). Negatively worded items also provideel dnset of difficulties in specific
populations, such as children and preadolescdnssiatter resulted impaired in the
interpretation of these items’ content and direct{@enson et al., 1985; Marsh,
1986). For these reasons, the utilization of qoastires composed of all straight
items is encouraged: it avoids a loss in interraiststency and ensures a full
comprehension of the stems’ content. About the oisicquiescence, against which
the reverse items are usually used, Barnette steghde convert the response
alternatives instead of the items direction: thistmod led to the highest internal
consistency and items variance (Barnette, 2000).

Taken together, results of this study confirmedithigal hypotheses formulated.This
Is just the first study that tries to investigake tproperties of the WEMWABS to
screen depressed people. So, further confirmatmasnecessary to state that this
questionnaire is actually useful not only for theasurement of mental well-being,
but also for depression screening purposes. Wectegh¢hat other researches will be
conducted on both UK and Italian populations; imtipalar, it could be useful to

develop an Italian study in which the WEMWABS scisreompared with the CES-D



score, in order to replicate the procedure usetherUK sample and provide further
confirmations of our results.

Another interesting orientation for future studamsild concern the investigation of
the sensibility change of the WEMWBS over time.

Furthermore, it could be analyzed the performancéhe WEMWBS on clinical
populations, considering once more the CES-D as gfaindard (selecting the cut-off
point adjusted for those populations), or anotinstrument ordinarily used for the
screening of depression in the clinical practicereported by Sharp (Sharp et al.,
2002), the Beck Depression Inventory-Primary Carenie of the most utilized tool
in primary care setting for the screening of pealeisk of depression. Comparing
its performance with that of the WEMWBS may givetlier evidence of the
screening properties of the WEMWABS.
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