
VU Research Portal

The Revised Mental Health Inventory-5 (MHI-5) as an ultra-brief screening measure of
bidimensional mental health in children and adolescents
Rivera Riquelme, M.; Piqueras, J.A.; Cuijpers, P.

published in
Psychiatry Research
2019

DOI (link to publisher)
10.1016/j.psychres.2019.02.045
10.1016/j.psychres.2019.02.045

document version
Publisher's PDF, also known as Version of record

document license
Article 25fa Dutch Copyright Act

Link to publication in VU Research Portal

citation for published version (APA)
Rivera Riquelme, M., Piqueras, J. A., & Cuijpers, P. (2019). The Revised Mental Health Inventory-5 (MHI-5) as
an ultra-brief screening measure of bidimensional mental health in children and adolescents. Psychiatry
Research, 274, 247-253. https://doi.org/10.1016/j.psychres.2019.02.045,
https://doi.org/10.1016/j.psychres.2019.02.045

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 22. May. 2021

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by VU Research Portal

https://core.ac.uk/display/303690979?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://doi.org/10.1016/j.psychres.2019.02.045
https://doi.org/10.1016/j.psychres.2019.02.045
https://research.vu.nl/en/publications/665d324d-6790-4268-8360-82e846e4c20e
https://doi.org/10.1016/j.psychres.2019.02.045
https://doi.org/10.1016/j.psychres.2019.02.045


Contents lists available at ScienceDirect

Psychiatry Research

journal homepage: www.elsevier.com/locate/psychres

The Revised Mental Health Inventory-5 (MHI-5) as an ultra-brief screening
measure of bidimensional mental health in children and adolescents

María Rivera-Riquelmea,⁎, Jose A Piquerasa,⁎, Pim Cuijpersb

a Department of Health Psychology, Miguel Hernández University of Elche, Avda. de la Universidad s/n, Alicante 03202, Spain
bDepartment of Clinical, Neuro and Developmental Psychology, Vrije Universiteit Amsterdam, Amsterdam, the Netherlands

A R T I C L E I N F O

Keywords:
MHI-5
Well-being
Distress
Assessment
Validation
Factorial structure
Detection
Anxiety
Depression
Psychometrics
Spanish

A B S T R A C T

The Mental Health Inventory-5 (MHI-5) is a brief, valid, and reliable international instrument for assessing
mental health in adults. The aim of the present study is to examine the psychometric properties of the MHI-5 in
children and adolescents. A sample of 595 students (10–15 years old) completed the MHI-5 Spanish version
adapted for this study, as well as another measure of anxiety and depression symptoms, and a clinical interview
as a gold standard. The overall coefficient obtained indicate good internal consistency. A unique factor solution
explaining a 53.70% and a two-factor structure explaining 69.20% of the total variance were obtained. The
correlations with total and subscale scores of anxiety and depression were significant. A ROC analysis showed
good properties as a screening test to predict anxiety and depressive diagnoses in children and adolescents. The
Revised MHI-5 presents two essential changes: a simplified 4-point response format and a new factor solution
including distress and well-being. These outcomes show that the Revised MHI-5 is a brief, valid, and reliable
measure to bidimensionally assess mental health and screening emotional disorders in children and adolescents.

1. Introduction

The concept of mental health has evolved over the years. World
Health Organization defined health as a global state of complete phy-
sical, mental, and social well-being, and considering the absence of
disease as well as the presence of well-being (WHO, 1948). However,
through the years, studies on mental health have mainly focused on the
development of concepts that explained psychopathology in terms of
psychological distress, neglecting positive health aspects like well-being
(Ryff and Keyes, 1995).

Most of the scientific literature published in the past century were
associated with negative moods, and only around the 15% of them
focused on well-being or similar variables (Salanova, 2008). On the
contrary, over the past two decades, the relevance of positive psycho-
logical states and their relationship and impact on the evolution of
several diseases have increased (Taylor et al., 2000). The reason for this
rise is that well-being and positive psychology seem to be a cornerstone
for prevention of and recovery from illness (Vázquez et al., 2009).

Therefore, these issues underscore the importance of assessing both
mental health sides, according to the Bidimensional Mental Health
Model (BMHM; Greenspoon and Saklofske, 2001), that recommends
using mental health instruments comprising both facets.

The Mental Health Inventory (MHI; Veit and Ware, 1983) is a

validated 38-item instrument developed to assess psychological well-
being and distress in the general population, comprising both facets of
the BMHM in its structure. The MHI has a brief version called MHI-5
(Berwick et al., 1991), that comprises the five items from the original
items pool that better reproduce the total score based on the MHI.

The MHI-5 is as effective as the comprehensive version, and it has
the advantage of allowing a faster assessment (Berwick et al., 1991) and
it seems sufficiently brief, easy to complete, valid, and reliable for use
with different subgroups and in different cultures, including the United
States (Ware et al., 1993), Norway (Strand et al., 2003), Denmark
(Bültmann et al., 2006), Portugal (Pais-Ribeiro, 2001), Sweden
(Sullivan and Karlsoon, 1998), and other European countries (e.g.,
Bray and Gunnell, 2006).

In contrast with other measures of mental health, this brief instru-
ment has significant advantages. For example, according to
Kelly et al. (2008), the MHI-5 performs remarkably well against the
longer Mental Health Component Summary (MCS; Ware et al., 2000).
Additionally, similar to the General Health Questionnaire (GHQ-12;
Goldberg and Williams, 1988), the MHI-5 detects mental health pro-
blems, and the latter has the advantage that it can be used not only in
mental health surveys, but also in general health and quality of life
surveys (Hoeymans et al., 2004). Another benefit of the MHI-5 is that
Strand et al. (2003) found it to be a better measure as compared to three
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versions of the Hopkins Symptom Checklist (SCL-25, SCL-10, SCL-5
versions; Derogatis, 1983).

The interest in the utility of the MHI-5 has grown considerably in
recent years, not only because of its briefness, but also because it has
exhibited high sensitivity in detecting depressive and anxiety disorders
diagnoses in the general population, according the DSM-IV
(Rumpf et al., 2001). Further, it is highly accurate in detecting some
diagnoses like major depression or panic disorder in primary care pa-
tients (Means-Christensen et al., 2005).

Furthermore, the MHI-5 has the extra edge of assessing both psy-
chological well-being and distress, which makes it suitable for using
with a non-psychiatric population (Marques et al., 2011b). Some stu-
dies have divided the MHI-5 into two forms, MHI-a (for anxiety) and
MHI-d (for depression), and it has been noted that both specific versions
are as suitable as the 5-item questionnaire for screening. Consequently,
the MHI-d and MHI-a can be used for assessing depression (Mitchell and
Coyne, 2007) and anxiety (Kroenke et al., 2007), respectively. These
data support the recent findings reported by Thorsen et al. (2013) that
the MHI-5 was a better predictor of sick leave in the general population
as compared to the Major Depression Inventory (MDI; Bech et al.,
2001). Thus, the MHI-5 is a valuable instrument for screening depres-
sive disorders in the general population, having high sensibility and
specificity (Cuijpers et al., 2009).

Despite the increasing interest in the MHI-5 as a brief and simple
mental health instrument for the general population and its use in
different countries, there is little research on its use with youth popu-
lation. Therefore, only one study reports the properties of the MHI-5
with children and adolescents (Marques et al., 2011b). Specifically, in
this study with a sample of Portuguese adolescents, the MHI-5 obtained
an internal consistency of 0.82, item-total correlations between 0.78
and 0.81, a single factor solution that explained 59.88% of the total
variance, communalities from 0.60 to 0.73, and an external validity
between 0.41 and 0.56 with other positive mental health measures.
These data show that the MHI-5 is a valid and reliable measure for
assessing mental health in children and adolescents. The same team
carried out a longitudinal study in which MHI-5 was applied three times
(time 1, time 2=1 year later, and time 3=2 years later), showing
good estimations of reliability (0.82, 0.83, and 0.82, respectively), as
well as correlation coefficients of 0.49 and 0.47 one year and two years
later (Marques et al., 2011a).

In the present study, we examined the psychometric properties and
the potential utility of a revised version of the MHI-5 to assess mental
health in Spanish students. Thus, it is the second study to report data on
the validation of the MHI-5 in children and adolescents. As a result, we
expected to replicate and find similar psychometric properties to those
reported in the study by Marques et al. (2011b).

2. Method

2.1. Participants

The sample comprised 595 students from seven schools in the pro-
vince of Alicante (Spain), of which 146 (24.5%) and 147 (24.7%) were
from the 5th and 6th grade of primary school, respectively, while 135
(22.7%) and 167 (28.1%) were from the 1st and 2nd grade of secondary
school, respectively. Their mean age was 11.92 years (SD = 1.34), with
age ranging from 10 to 15 years. Further, 289 of the students were girls
(48.6%). Overall, the socio-economic status of the sample was medium-
high (3.6% low, 54.8% medium, and 41.6% high).

2.2. Measures

2.2.1. Sociodemographic variables
Sociodemographic variables included age, gender, grade, classroom,

date, and country of birth. It also included the Family Affluence Scale
(FAS; Currie et al., 1997), which assesses the purchasing power of fa-
milies using the following four questions: having one's own room,
number of cars, number of computers, and number of holidays taken in
the last 12 months. Responses to these questions yield a three-level
hierarchical classification of wealth or socio-economic level (low,
medium, and high).

2.2.2. Mental health Inventory-5 (MHI-5)
The MHI-5 is a brief version of the 38-item MHI developed by

Veit and Ware (1983). It is included in both versions of the Medical
Outcome Study (MOS), the MOS Short Form 20 (SF-20; Stewart et al.,
1988) and the MOS Short Form 36 (SF-36; Ware and
Sherbourne, 1992). The MHI-5 was developed for its use with the
general population, and it includes items on psychological well-being
(Berwick et al., 1991). The five items pertain to mood during the past
month (see Table 1), assessing the presence of psychological well-being
(2 items), and the absence of psychological distress (3 inverse-scored
items). As recommended in the Standards (AERA, APA, and NCME,
2014), an iterative process involving translation and back‐translation
English-Spanish was used. Although the original version of the MHI-5
uses a 6-point Likert scale, we reduced the number of response options
to 4-point Likert in our adaptation study for children and adolescents
(AERA, APA, and NCME, 2014). Two reasons motivated this: 1. a fewer
response options place a lower cognitive demand on students when
completing surveys; and 2. there is virtually no difference in psycho-
metric properties of the scales using 4, 5, or 6 categories (Lee and
Paek, 2014). Therefore, we performed cognitive interviews with a focal
group of 10 years old recruited randomly from the pool of youngest
students. These students from the focal group indicated their preference
for less options and less questions. Furthermore, the qualitative ana-
lyses with this method showed that the students understood the concept
of each item properly as well as the choices of response. Consequently,
this revised version uses a simplified 4-point Likert scale from 0 to 3

Table 1
Means, Standard Deviations and factorial loading (N=595).

Scale items M SD Factor loading
1 2

1. Durante el último mes, ¿con qué frecuencia te has sentido muy nervioso?* (How much of the time, during the last month, have you been a very
nervous person?)

2.17 0.71 0.76 −0.02

2. Durante el último mes, ¿con qué frecuencia te has sentido tranquilo y en paz? (How much of the time, during the last month, have you felt calm and
peaceful?)

1.56 0.82 −0.09 0.87

3. Durante el último mes, ¿con qué frecuencia te has sentido desanimado o triste?* (How much of the time, during the last month, have you felt
downhearted and blue?)

2.26 0.71 0.83 −0.17

4. Durante el último mes, ¿con qué frecuencia te has sentido feliz? (How much of the time, during the last month, have you been a happy person?) 1.97 0.79 −0.19 0.86
5. Durante el último mes, ¿con qué frecuencia te has sentido tan triste que nada lograba animarte?* (How much of the time, during the last month,

have you felt so down in the dumps that nothing could cheer you up?)
2.54 0.68 0.77 −0.21

*Items are reverse-scored.
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(0 = never, 1 = sometimes, 2 = several times, and 3 = always). The
total score ranges from 0 to 15, with higher scores indicating better
mental health. The internal consistency of the original tool ranged from
0.80 to 0.96, as reported in several studies in the general population
(Ware et al., 1994) and 0.82–0.83 for a child and adolescent population
(Marques et al., 2011a, b).

2.2.3. 30-item version of the Revised Child Anxiety and Depression Scale
(RCADS-30)

The RCADS-30 (Chorpita et al., 2000; Sandín et al., 2010) is a self-
report tool to assess anxiety and depression in children and adolescents.
It is a reduced 30-item version of the original RCADS. It consists of six
5-item subscales assessing the same anxiety and depression syndromes
as the original scale, namely, major depressive disorder, panic disorder,
social phobia, separation anxiety disorder, generalized anxiety dis-
order, and obsessive-compulsive disorder. A 4-point response scale is
used (0 = never, 1 = sometimes, 2 = often, and 3 = always). The 30-
item version has a high internal consistency (α = 0.68–0.89), which is
equivalent to that of the 47-item version (α = 0.68–0.93) (Piqueras
et al., 2017a,b). In the present study, the internal consistency of the
total scale was 0.91, and that of the subscales ranged from 0.72 to 0.84.

2.2.4. Anxiety Disorders Interview Schedule for DSM-IV: Child and Parent
Version (ADIS-IV-C/P)

The ADIS-IV-C/P (Silverman and Albano, 1996; Silverman et al.,
2001) is an interview for the diagnosis of anxiety and depression based
on the DSM-IV criteria for children and adolescents. For the present
study, we used the components that assess anxiety and depressive dis-
orders of the Spanish version for children, which have good psycho-
metric properties. Previous studies have indicated adequate inter-rater
reliability for all the disorders evaluated (αs = 0.75–0.92)
(Silverman et al., 2001).

2.3. Procedure

The study procedures were carried out in accordance with the
Declaration of Helsinki. The Institutional Review Board of the
University Miguel Hernandez (Elche, Spain) approved the study (re-
ference numbers DPS-JPR001-10 and DPS.JPR.02.14).

Schools were contacted from a census of all the schools from the
province of Alicante. They were contacted via email, with an attach-
ment containing information about the study and an invitation to
participate. Some conditions were needed to participate in the study: to
have a computer room with internet connection and to have some of-
fices free for doing the interviews when the centre was selected. A
convenience sampling method was followed in order to ensure re-
presentativeness of the sample, choosing finally seven of the schools
that expressed interest and agreed to participate: three semi-private and
four public schools (from north, central, and south of the province of
Alicante), to warrant that all geographic areas of the province were
represented and the socioeconomic status. All parents and participants
were informed about the study and all provided informed consent. The
consent form explained the minimal risk and potential benefits asso-
ciated with participation in this study and advised the parents and
participants that they could drop out from the study at any time.
Finally, the participation rate was 90%.

The administration of the questionnaires was conducted online, by
means of a web platform adapted for this study (Piqueras et al.,
2017a,b). For this, we complied with all ethical principles for research
involving human subjects, the Data Protection Law and privacy rights
of participants, international guidelines for ensuring the quality and
security of the online assessments, and the informed consent guidelines
on the treatment of data on underage children.

The questionnaires were completed in the computer room of the
participating schools. Each child received a password to access to the
platform and obtained an identifier key

“SCHOOLNAMEgradeCLASSlistnumber”, that guaranteed privacy. The
average time taken to complete the questionnaires was 20 min.
Subsequently, we interviewed 95 selected participants (16% of the total
sample) using the ADIS-IV-C. We followed a random cluster sampling in
order to warrant that all schools were represented. The professionals
who performed the ADIS-IV-C were two trained psychologists specia-
lized in clinical psychology with children and adolescents.

2.4. Statistical analysis

The SPSS 24.0 (IBM, USA) software was used to analyze the de-
scriptive data, for exploratory factor analysis (using the principal
component analysis with the Varimax rotation method), for estimations
of reliability (internal consistency and test-retest), and to examine the
construct validity (bivariate correlations for discriminant validity) of
the RCADS-30. The magnitudes of correlations were interpreted based
on the following criteria put forth by Cohen: small (0.10–0.29), medium
(0.30–0.49), and large (r ≥ 0.50) (Cohen, 1988; Lipsey and Wilson,
2001). We examined the construct validity through the examination of
the accuracy of the MHI-5 as a screening-test based on its sensitivity
(rate of correctly identified individuals having a disorder) and specifi-
city (rate of correctly identified individuals having no disorder).

The FACTOR program (Lorenzo-Seva and Ferrando, 2006) was used
to examine the internal consistency and for the exploratory factor
analysis, because this enables parallel analyses to select the advised
emerging factors (Timmerman and Lorenzo-Seva, 2011). Thus, we used
the Unweighted Least Squares method (cat-ULS; Savalei and
Rhemtulla, 2013) on the polychoric correlation matrix (Olsson, 1979),
due to the ordinal nature of the item scores.

3. Results

3.1. Factor structure

Based on the minimum range of factors, the parallel analysis sug-
gested a single dimension or factor according to Kaiser's test
(Eigenvalue = 2.63) as best solution, with a total explained variance of
53.70%. One other factor had an eigenvalue > 1 (1.17; 23%) and we
examined its factor structure with SPSS 24. The results were similar; we
found two components: one with 45.7% explained variance and the
other with 23.5%, having a total explained variance of 69.2% with the
two factors. All items had factor loadings above 0.57 on general mental
health (range = 0.57–0.77), and the factor loadings were higher for the
two subscales obtained with the Varimax rotation method. Table 1
shows the factor loadings of each of the items. The estimated com-
munality for each item differs between 0.59 and 0.77.

3.2. Reliability and validity

The internal consistency for the total scale score of the Revised MHI-
5 was 0.78 according to McDonald's Omega (Ω) (McDonald, 1999),
whereas the Cronbach's alpha (α) coefficient was 0.71 for the total
score, and 0.71 and 0.70 for the distress and well-being subscales, re-
spectively. The item-total correlations ranged between 0.39 and 0.53.
The 1-year test-retest reliability coefficient for the Revised MHI-5 was
0.42 for a sample of 104 children (17,48% of the total sample) with a
mean age of 11.30 (SD = 0.48) and an equal percentage of girls
(50.96%) and boys.

The mean total score was 10.51 (SD = 2.5). The average score for
each item is presented in Table 1. We found statistically significant
gender differences (t=3.067, p=0.002), with boys exhibiting higher
scores on mental health (M=10.92, SD = 2.23) than girls (M=10.07,
SD = 2.72). There were no statistically significant differences in the
Revised MHI-5 scores based on age or SES.

The criterion validity of the Revised MHI-5 was evaluated based on
its correlation with another measure of anxiety and depression (RCADS-
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30). Table 2 presents these correlations.

3.3. Accuracy

We compared the areas under the curve (AUCs) by means of ele-
vated emotional symptoms (RCADS-30) and clinical diagnoses with
ADIS-IV-C/P. There were 79 participants with elevated anxiety or de-
pression symptoms (> 2 SD) from the total sample and, from the
randomized interviewed participants, 13 of 95 fulfilled any anxiety
and/or depression diagnoses (Table 3; Figs. 1 and 2). The sensitivity
and specificity were tested with anxiety/depression and well-being/
distress dimensions. Although MHI-5 and Well-being factor do not have
enough power of discrimination, Distress factor has the same optimal
cut-off score for detecting anxiety and depressive symptoms and emo-
tional disorders using RCADS-30 and ADIS-IV-C (Table 4).

4. Discussion

This study examined the psychometric characteristics of the Revised
version of MHI-5 in a sample of Spanish students aged 10–15 years,
supporting previous findings on this questionnaire in participants in
this evolutionary period of pre-adolescence and adolescence
(Marques et al., 2011b). The Revised MHI-5 presents two fundamental
changes, namely, the simplified 4-point response format, and the new
factor solution including distress and well-being.

Overall, it exhibited adequate internal consistency
(Nunnally, 1978), and it replicated the factor structure previously re-
ported for adults and adolescents, in addition to the new obtained
factor solution, thus supporting its criterion validity. These outcomes
indicate the possibility of assessing mental health in this population
through a brief questionnaire previously validated extensively in the
adult population (e.g., Bray and Gunnell, 2006; Bültmann et al., 2006;
Pais-Ribeiro, 2001; Strand et al., 2003; Sullivan and Karlsson, 1998;
Ware et al., 1993) and only preliminarily in adolescents (Marques et al.,
2011b).

First, exploratory factor analysis supported the recognized single

mental health dimensionality of the Revised MHI-5, explaining ap-
proximately 53.7% of the total variance, being appropriate for the es-
timated communality for each item (Thompson 2004). With the criteria
of eigenvalue > 1 (Kaiser's test) and by replicating the analyses em-
ployed by Ostroff et al. (1996) and Marques et al. (2011b), we found a
new factor structure for the Revised MHI-5, which was different than
the previously suggested MHI-d and MHI-a structure (e.g.,
Cuijpers et al., 2009). This finding is consistent with a recent metho-
dological study reporting that the combination of regular and reversed
items in the same test usually produces potential different under-
standing for participants (Suárez-Álvarez et al., 2018). Further, the
present data fit the two-factor structure of the original MHI (well-being
and distress), which explained about 70% of the total variance.

Second, the internal consistency of the scale used in our sample
(Ω = 0.78) was similar to that reported in the Portuguese study with
adolescents of the same age range (α= 0.82) (Marques et al., 2011b). It
was also similar to that reported in other studies on adult samples in
different cultures and countries (α = 0.74–0.87), including the Portu-
guese version (Pais-Ribeiro, 2001), English version (McCabe et al.,
1996; McHorney and Ware, 1995; Rumpf et al., 2001), Norwegian
version (Loge and Kaasa, 1998; Strand et al., 2003) and Swedish version
(Sullivan and Karlsson, 1998). The test-retest reliability of 0.42 over a
1-year interval evidenced the moderate stability of the scale, similar to
the 0.49 reported by the Portuguese version (Marques et al., 2011b) in
the same period and 0.47 over a 2-years interval (Marques et al.,
2011a).

Both findings concerning factor structure and reliability are also
consistent with the psychometrics of a new measure for BMHM, the
Psychological Wellbeing and Distress Screener (PWDS). The PWDS
showed a bifactorial structure (total variance explained = 52.17%),
good reliability estimations (0.75–0.79), and evidences of validity to
asses BMHM (Renshaw and Arslan, 2018; Renshaw and Bolognino,
2017). However, the PWDS is less brief and it has not yet reported
evidences of validity concerning the diagnosis accuracy to screen an-
xiety and depressive disorders unlike the MHI-5.

Third, concerning the criterion validity, our results showed a ne-
gative and statistically significant correlation with the total score of the
RCADS-30 and its subscales. These scores indicated a medium to large
effect size (Cohen, 1988), depending on each specific symptomatology
subscale. The highest correlations were obtained for the major de-
pression and panic disorder subscales. The Revised MHI-5 used in the
present study also showed good properties for screening symptoms as
compared to the RCADS-30 and ADIS-IV-C because its area under the
curve had more accuracy for assessing symptoms than for diagnostics.
These outcomes could be related with previous studies reporting that
the MHI-5 can be used as a screening tool for these disorders in the
primary care setting (Means-Christensen et al., 2005). Furthermore, it
supports the recommendation made by Rumpt et al. (2001) for using
the MHI-5 as a check-up or screening measure for emotional disorders.
In this study, the optimal cut-off was a score of 3 (Table 4).

Fourth, there were significant gender differences in relation to
mental health scores, with higher mental health scores for boys as
compared to girls. These results are consistent with previous data re-
ported by Marques et al. (2011b), Ostroff et al. (1996), and
Heubeck and Neill (2000).

5. Conclusions

The present study had some limitations. First, the sample was not
entirely representative, since it belonged to a single province from
Spain. Therefore, we must be cautious while generalizing the findings.
In this sense, it is recognized that samples must be sufficiently broad to
generalize the outcomes and to determine the response profile for each
group (e.g., gender or age differences). Another limitation was the use
of a single scale to contrast criterion validity, assessing only dis-
criminant validity. It would have been preferable to use additional

Table 2
Correlations between the Spanish version of the MHI-5 and RCADS-30.

MHI-5 Well-being Distress

RCADS-30 total score −0.48⁎⁎ −0.15⁎⁎ 0.59⁎⁎

Major depression disorder −0.62⁎⁎ −0.33⁎⁎ 0.66⁎⁎

Panic disorder −0.46⁎⁎ −0.17⁎⁎ 0.55⁎⁎

Social phobia −0.41⁎⁎ −0.16⁎⁎ 0.47⁎⁎

Separation anxiety disorder −0.25⁎⁎ −0.08* 0.30⁎⁎

Generalized anxiety disorder −0.20⁎⁎ 0.02 0.31⁎⁎

Obsessive–compulsive disorder −0.31⁎⁎ −0.05 0.42⁎⁎

Abbreviations: MHI-5, Mental Health Inventory-5; RCADS-30, 30-items version
Revised Child Anxiety and Depression Scale.
* p < 0.05.

⁎⁎ p < 0.01.

Table 3
Area under the receiver operating characteristic (ROC) curves for different
anxiety and depression symptoms and diagnostics.

RCADS-30 ADIS-IV-C
AUC (95% CI) AUC (95% CI)

MHI-5 0.79⁎⁎ (0.74–0.85) 0.78⁎⁎ (0.64–0.93)
Well-being 0.62⁎⁎ (0.56–0.69) 0.70* (0. 53–0.87)
Distress 0.84⁎⁎ (0.79–0.88) 0.80⁎⁎ (0.68–0.92)

Abbreviations: MHI-5, Mental Health Inventory-5; RCADS-30, 30-items version
Revised Child Anxiety and Depression Scale; ADIS-IV-C, Anxiety Disorders
Interview Schedule for DSM-IV: Child Version.
* p < 0.05.

⁎⁎ p < 0.01.
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instruments assessing similar variables (convergent validity). However,
our data can be considered as complementary to those reported by
Marques et al. (2011b), who investigated criterion-related validity
through the examination of the relationships between the MHI-5 and
other related construct measures such as hope, satisfaction with life,
and global self-worth. Finally, the inter-rater reliability among inter-
viewers and the equivalence between assessment methods (online
versus paper-and-pencil form) was not assessed. Nevertheless, many
different studies support the equivalence of online and paper-and-pencil
modalities in psychological assessment (van Ballegooijen et al., 2016).

Thus, for future research on the validation of this questionnaire for
children and adolescents, it would be advisable to consider more evi-
dences of validity, specifically in terms of content and construct va-
lidity, and convergent and discriminant validity. It is also re-
commended to boost the sample in terms of the age of the participants
and number of schools.

In conclusion, it is necessary to conduct more studies to assess
mental health in children and adolescents, through the utilization of

brief, valid, and reliable instruments that allow the screening and early
diagnosis of emotional disorders, as well as the prevention of distress
and the promotion of well-being.

We found that the MHI-5 is a valid and reliable brief inventory for
screening mental health in numerous studies with several age ranges
and different cultures, displaying similar and adequate psychometrics
in children and adolescent populations. This study showed that the
Revised MHI-5 is a brief, easy to understand, reliable, and valid in-
strument to assess mental health in Spanish children and adolescents
aged 10–15 years.
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