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Abstract

Objectives: To test the psychometric properties and measure-
ment results of the KIDSCREEN-10 Mental Health Index in
school children from 15 European countries.

Methods: Within the cross-sectional Health Behaviour in
School-aged Children 2005/2006 Survey, 78,000 pupils aged
11, 13, 15 answered the KIDSCREEN and additional measures.
Cronbach’s alpha, Rasch partial credit model itemfit and ANO-
VAs were conducted.

Results: Cronbach’s alpha was 0.81, Rasch infit mean square
residuals were 0.7-1.3. Mean scores varied 0.8 standard devia-
tion across countries. Older pupils (effect size [ES] = 0.6), girls
(ES = 0.2), pupils with low socio-economic status (ES = 0.5) or
frequent health complaints (r = 0.5) reported decreased mental
health.

* Members of the HBSC Positive Health Focus Group: Ulrike Ravens-Siebe-
rer (DE) (Coordinator), Torbjgrn Torsheim (NO), Bogdana Alexandrova (BG),
Fiona Brooks (GB), Antony Morgan (GB), Cath Fenton (GB), Kidi Lepp
(EE), Raili Vilimida (FI) Céline Vignes (FR), Mariane Sentenac (FR), Vero-
nika Ottova (DE), Christina Schnohr (GL), Gyongyi Kokonyei (HU), Kjartan
Unak (IS), Franco Cavallo (IT), Inese Gobina (LV), Wilma Vollebergh (NL),
Saskia van Dorsselaer (NL), Jgrn Hetland (NO), Joanna Mazur (PL), Tania
Gaspar (PT), Viorel Mih (RO), Aurora Szentagotai (RO), Eva Kallay (RO),
Andrea Geckova (SK), Zuzana Katreniakova (SK), Helena Jericek (SI), Eva
Stergar (SI), Vesna Pucelj (SI), Pilar Ramos (ES), Mia Danielson (SE), Lilly
Eriksson (SE), Mujgan Alikasifoglu (TR), Ethem Erginoz (TR)

Conclusions: The KIDSCREEN-10 displayed good psychometric
properties. Measured differences between countries, age, gen-
der, SES, and health complaints comply with theoretical con-
siderations.

Keywords: Children & adolescents — Mental health — Well-being — HBSC
Study - KIDSCREEN-10 Index.

Introduction

Mental health problems constitute a burden for those affected,
for their social environment and society in general'?. None-
theless, there is still an ongoing debate on the potential rise of
psychological problems in children and adolescents™*. Thus,
screening for mental health problems und lower subjective
well-being is important for early identification of children and
adolescents at risk for psychological problems or with hidden
morbidity®. The early detection of hidden or manifest mental
health problems is a prerequisite for any preventive action.

A good screening instrument should be psychometrically
sound, effective and easy to administer, score and interpret.
Because a single item could hardly provide enough reliability
and validity, ideally a set of items — addressing those aspects
which are relevant for the issue to assess — should be applied.
The KIDSCREEN-10 index is an internationally developed
and usable short instrument to screen for deficits in men-
tal health and well-being in 8 to 18 year olds. The measure
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was originally developed from the longer KIDSCREEN-52
and -27 quality of life instruments®’. Previous examinations
showed the KIDSCREEN-10 to exhibit good psychometric
properties in terms of Rasch measurement properties, reliabil-
ity and validity of its scores®.

However, in these previous analyses the KIDSCREEN-10
items were only applied in connection with the original KID-
SCREEN-52 instrument®. Thus, there is uncertainty whether
the psychometric properties will still be retained if the items
of the KIDSCREEN-10 are applied alone and not within the
(item-) context of the longer KIDSCREEN-52 instrument’.
Upon this background, the aim of this paper is to examine
the psychometric properties of the KIDSCREEN-10 as an
independent instrument. It is important to know whether the
responses to the items of the KIDSCREEN-10 could be still
explained well with the Rasch Model — by calculation of the
infit mean square residual itemfit statistic — as this would jus-
tify the aggregation of items to a single index value and would
allow the resulting Rasch scores to be treated as interval
scaled values. The Rasch model assumes that items (thresh-
olds between answer categories) and persons can be ordered
along the same latent trait continuum and that the probability
of responding to the answer categories can be explained by a
logistic function of the difference between the persons and the
item-threshold position on the latent trait. The response to an
item should not be related to the response to any other item
of the scale except through their common contribution to the
common score (local independence of item responses)®.
Another aim was to test if the KIDSCREEN-10 scores dis-
played a similar pattern of association with additional features
of the respondents as in the KIDSCREEN study®. It was a
priori hypothesized that health complaints and low socio-eco-
nomic status are associated with lower KIDSCREEN scores.
A statistical interaction between age and gender was expected
—in the sense that girls display lower KIDSCREEN scores and
that the difference increases with higher age. The opportunity
arose to test the measure within the large international Health
Behaviour in School-aged Children (HBSC) 2005/06 survey.

Methods

Study design and procedure

The 2005/06 HBSC survey took part in 41 European and
North-American countries and Israel. The target population
of the HBSC Study were children aged 11, 13 and 15 (5", 7"
and 9" grade) visiting regular schools. The sample unit were
school classes. Interviewers or teachers distributed the study
questionnaire in class. In the last survey, a total of 204,534
children filled in the study questionnaire and returned it in
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anonymous envelopes. Fifteen countries included the KID-
SCREEN-10 as an optional package in addition to the manda-
tory (core) package questionnaire. The inclusion as an option-
al package aimed at testing the feasibility of the instrument
as a candidate for inclusion into the mandatory HBSC survey
armamentarium for further HBSC surveys. Thus the selection
of these 15 countries represents an ad hoc sample of coun-
tries which decided to include the measure on the basis of
administrative and scientific consideration. A total of 78,383
girls (50.9 %) and boys (49.1 %) were surveyed with the KID-
SCREEN-10. They were from Austria (n =4,848), Belgium (n
= 8,787), Bulgaria (n = 4,854), Germany (n = 7,274), Green-
land (n = 1,366), Luxembourg (n = 4,387), Macedonia (n =
1,896), Portugal (n = 3,919), Romania (n = 1,605), Russia (n
=8,231), Slovenia (n = 5,130), Spain (n = 8,891), Switzerland
(n = 4,621), Turkey (n = 1,668) and United Kingdom (n =
15,382). The participants were 11 years (30.2%), 13 years
(31.8%) and 15 years (38.1 %) old. In Macedonia, Romania
and Turkey only 15 year olds answered the KIDSCREEN-10.
The national samples were representative for school children
of the particular grades visiting regular schools. The methods
and design of the HBSC study are described in detail else-
where in this supplement™"°.

Instruments and variables

The 10 items of the KIDSCREEN-10 Index address affec-
tive symptoms of depressed mood, cognitive symptoms of
disturbed concentration, psycho-vegetative aspects of vitality,
energy and feeling well, and psychosocial aspects correlated
with mental health, such as the ability to experience fun with
friends or getting along well at school.

(“Felt fit and well”, “felt full of energy”, “felt sad”, “felt

IS

lonely®, “had enough time for yourself”, “been able to do

CEINNT3

the things that you want to do in your free time”, “parent(s)

99 ¢

treated you fairly”, “had fun with your friends

9 <

got on well
at school”, “been able to pay attention*). For each item, five
answer categories ranging from “never” to “always” or from
“not at all” to “extremely” were provided. Item-answers were
(re-)coded so that higher values indicate better well-being, and
the sum score was transformed into Rasch person parameters
(PP). The PPs were transformed into values with a mean of
approximately 50 and standard deviation (SD) approximately
10°. The translation of the KIDSCREEN into language not al-
ready covered by an existing KIDSCREEN language version
followed the standardized translation procedures and proto-
cols of the KIDSCREEN manual®. These procedures included
two independent forward translations, a back translation of
the reconciled forward translation by a third translator and a
final harmonization conference on the phone with the authors
of the KIDSCREEN®.
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The respondents were also asked about age and gender. The
socio-economic status of the respondent’s families was as-
sessed with the Family Affluence Scale (FAS)'. The FAS
asks about family car ownership, having an (own) unshared
room, the number of computers at home, and the number of
times the child was on holidays in the past year. The FAS
was collected in categories ranging from O to 7 which were
recoded into low (0-3), intermediate (4-5), and high (6-7)
FAS level.

Psychosomatic health complaints were assessed with the
HBSC symptom checklist (HBSC-SCL), a brief screening
instrument that asks about the frequency of occurrence of
symptoms, such as headache, stomach-ache, irritability/bad
temper, feeling nervous, etc'?. A sum score is calculated.

Of the 15 countries that applied the KIDSCREEN-10 Bul-
garia, Romania and Slovenia also applied the Strength and
Difficulties Questionnaire (SDQ) a brief screening question-
naire that asks about children’s and teenagers’ symptoms and
positive attitudes'. The SDQ asks about positive or negative
attributes in 20 items regarding emotional symptoms, con-
duct problems, hyperactivity/inattention and peer relationship
problems. A total difficulties score is generated.

Statistical analyses

The percentage of respondents with missing values was cal-
culated. The internal consistency of the item responses was
assessed via Cronbach’s alpha as a measure of the reliabil-
ity of the KIDSCREEN scores. A reliability of 0.7 (0.9) or
higher is required for group (individual) comparisons'. It was
tested if the 10 KIDSCREEN items fulfilled the assumptions
of the probabilistic Rasch partial credit model (PCM)" by
calculating the infit mean square residual (MSQ). Infit MSQ
between 0.7 and 1.3 indicate a good fit to the Rasch model'®.
Analyses were conducted on the entire sample as well as for
age-groups, gender and countries separately. The mean and
standard deviation (SD) of the KIDSCREEN-10 scores were
computed. Mean differences across countries, age, gender
and SES were calculated and tested with ANOVA. Standard-
ized mean differences (“d” effect size) were calculated and
interpreted according to the conventions of Cohen'’. Analyses
across countries were adjusted for age and gender. The cor-
relation between the KIDSCREEN and the HBSC-SCL was
calculated.

Results
Tab. 1 shows 6.3 % of the respondents had one or more miss-

ings in the KIDSCREEN-10. The prevalence was slightly
higher in younger children and some differences between
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countries were observed. The internal consistency of the
KIDCREEN item-responses was Cronbach’s alpha = 0.81
and ranged from 0.75 (Macedonia) to 0.83 (Austria / Lux-
embourg). The Rasch Infit MSQ ranged from 0.65 to 1.14,
indicating a good fit to the Rasch PCM. The largest Infit MSQ
observed in any country was 1.32; the smallest value observed
in any country was 0.50. The first value denotes a neglecta-
ble slightly lower discrimination for the particular item. The
second value hints at overfit — i.e. the particular item is over-
discriminating.

Tab. 2 shows an average score of 47.5 for the KIDSCREEN,
the standard deviation was 9.7. For countries which applied
the KIDSCREEN across the entire 11- to 15 year age range,
the highest mean value observed was 50.7 in Austria. The
lowest mean score was 43.2 and was observed in Russia. This
difference is approximately 0.8 SD and thus could be classi-
fied as a large effect'’.

Countries surveying only 15-year olds achieved on average
lower mean scores (41.2 to 47.7). Older respondents reported
lower KIDSCREEN values. For the total sample the standard-
ized mean differences between 11 and 15 year olds was 0.58,
denoting a medium effect size. The effect was largest for Bul-
garia (0.75) and smallest for Greenland (0.24). Boys scored
higher than girls, the standardized mean difference was 0.24
(small effect) and ranged from 0.14 (Russia) to 0.56 (Roma-
nia) with no statistically significant difference for Greenland.
As a priori expected, a statistical interaction between age and
gender was observed: For the 11 year olds mean values of
51.1 (boys) and 50.3 (girls) were observed. For the 13 year
olds the mean values were 48.8 (boys) versus 46.1 (girls).
This difference further increased to 46.7 (boys) versus 43.5
(girls) for the 15 year olds.

A low socio-economic status — measured with the FAS — was
associated with lower KIDSCREEN values. The standardized
mean difference between low and high FAS was 0.46 (small /
medium effect) on the overall sample and ranged from 0.21 in
Slovenia to 0.42 in Russia.

In the overall sample the KIDSCREEN-10 correlated r = 0.48
with the HBSC psychosomatic complaints Symptom Check-
list. The range across countries was 0.26 (Greenland) to 0.55
(Luxembourg).

Correlation between KIDSCREEN-10 and SDQ Total Diffi-
culties Score was r = -0.49 and ranged from -0.48 (Bulgaria)
to -0.53 (Romania).

Discussion

The psychometric results showed the KIDSCREEN-10 items
to be accepted and understood by the majority of the respond-
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ents in the different countries. The items were answered in
a consistent manner and thus provide the reliability required
for the comparison of even small groups. The actual response
behaviour of the children and adolescents could be explained
well by the probabilistic Rasch PCM and the estimated posi-
tion of the respondents on the assumed latent trait “mental
health and well-being”. Thereby the KIDSCREEN enables
an interval scaled measurement of mental health and well-be-
ing®. The calculation of difference scores and the application
of parametric test statistics is thus justified. These results con-
firmed the good psychometric properties — including Rasch
scalability and high internal consistency — already demon-
strated in the European KIDSCREEN survey®. The present
results showed the KIDSCREEN-10 Items to be functioning
as good indicators irrespective of the actual context they are
applied within.

The measurement results revealed noticeable differences be-
tween the 15 countries. Seemingly, the former Eastern Euro-
pean countries achieved — on average — lower scores. Similar
findings were observed for other HBSC health indicators'®.
The 15 countries under study achieved — on average — slightly
lower scores than in the KIDSCREEN survey where the mean
score was 50. While this difference could be attributed in part
to the different selection of countries, for similar countries
small differences were observable, too: Austria (50.7 vs.
53.3), Switzerland (50.1 vs. 52.8); Germany (49.6 vs. 52.1),
Spain (48.6 vs. 52.7) and UK (47.5 vs. 48.3) participated in
both surveys. These differences might be explained by the dif-
ferent age ranges (KIDSCREEN survey: 8-18 years; HBSC
study: 11-15 years) and the different procedures (school- ver-
sus postal survey). However, the rank order between these
countries was retained for the most part.

Lower scores for older and female children were observed,
whereby the gender differences increased with higher age.
This might reflect increasing school and gender role pres-
sures, especially for girls as they grow older. Similar results
were issued from the KIDSCREEN survey'® and are also
known from other indicators of subjective health''.

The a priori hypotheses and previous results® on lower KID-
SCREEN scores in respondents with lower family affluence
were confirmed. Multiple recurrent health complaints and
mental health problems were also associated with lower KID-
SCREEN scores which is a finding that was a priori hypoth-
esized and is known from other studies. The magnitude of the
effects resembled those reported in the KIDSCREEN survey®
and confirmed the construct validity of the KIDSCREEN-10.
Both psychosomatic health complaints and the KIDSCREEN-
10 mental health Index might be regarded as indicators of un-
derlying mental health problems. Furthermore, it is likely that
both are sensitive to the impact of psychosocial strains and
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stresses. Yet, psychosomatic health complaints themselves
could be viewed as burdensome, too, and thus impact upon
mental health?’. Mental health problems on the SDQ were
associated with lower scores on the KIDSCREEN-10 which
was also a priori hypothesized. Both measures address men-
tal health of children and adolescents. The strength of this
association could be classified as a nearly large correlation.
Large effect sizes between responders with and without men-
tal health problems had been observed in previous studies as
well®*2, Thus, our results confirmed the convergent validity
of the KIDSCREEN-10 scores with regards to mental health
problems. Differences in the access to material resources or
reactions to stress are discussed as mechanisms linking SES
to adolescents well-being?. Taking into account the content
of the FAS scale, adolescents with better access to places for
e.g. social and educational purposes due to possession of a
car in the family; with more privacy because of an own bed-
room; with experience of different cultures while on holidays
and better access to media due to computer ownership report
better well-being®.

Limitations of the current work concern the fact that no ex-
plicit tests of unidimensionality and differential item func-
tioning of the KIDSCREEN items across countries were
performed®. Further investigations should also focus on try-
ing to separate effects on the individual level from those on
country level by means of multilevel analysis. However, the
actual number of countries might not enable reliable and
valid estimation of the distribution of the slopes (strengths
of association) and intercepts (prevalence) across countries,
because there are only 15 aggregated units (data points)
available on the country level. Another methodological con-
sideration concerns the validity of the measures FAS and the
HBSC-SCL when used for validation. One has to bear in
mind that, e.g. the FAS only addresses material aspects of
socio-economic status and omits important aspects, such as
e.g. parent’s job status and education level; and the HBSC-
SCL only represents a strictly non-clinical measure of sub-
jective health complaints.

In summary, the KIDSCREEN-10 proved to function as a
Rasch scaled measure with good psychometric properties in
the 15 European countries under study. Its use as a screening
instrument for mental health problems and impaired well-be-
ing could be recommended for the HBSC study, but also other
national and international surveys. Further research should
focus on testing the KIDSCREEN-10 in clinical settings and
populations.
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