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Abstract

Objective To examine the psychometric properties of an
Internet version of a children and young person’s quality of
life measure originally designed as a paper questionnaire.
Methods Participants were 3,440 children aged 10 and
11 years in Northern Ireland who completed the KID-
SCREEN-27 online as part of a general attitudinal survey.
The questionnaire was animated using cartoon characters
that are familiar to most children and the questions
appeared on screen and were read aloud by actors.
Results Exploratory principal component analysis of the
online version of the questionnaire supported the existence
of five components in line with the paper version. The items
loaded on the components that would be expected based on
previous findings with five domains—physical well-being,
psychological well-being, autonomy and parents, social
support and peers, and school environment. Internal con-
sistency reliability of the five domains was measured using
Cronbach’s alpha, and the results suggested that the scale
scores were reliable. The domain scores were similar to
those reported in the literature for the paper version.
Conclusions These results suggest that the factor struc-
ture and internal consistency reliability scores of the
KIDSCREEN-27 embedded within an online survey are
comparable to those reported in the literature for the paper
version.
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Introduction

The KIDSCREEN-27 questionnaire, designed by Ravens-
Sieberer, Gosch, Erhart and colleagues in 2006 [5], has been
used to measure health-related quality of life (HRQoL)
among children and adolescents in a number of countries
and in a variety of settings including at home and in school
[1-4]. The KIDSCREEN-27 has been shown to be a reliable
and valid measure of HRQoL in children and adolescents
[3], and substantial evidence for its cross-cultural equiva-
lence and factor structure has been found [4].

The usual method of administration of the KIDSCREEN-
27 is a paper questionnaire completed by the children and
adolescents themselves or by a proxy such as a parent or
teacher. According to the KIDSCREEN handbook [5], a
computer version of the KIDSCREEN-27 is available but, to
date, none of the studies that have been reported in the lit-
erature have used this mode of administering the question-
naire. The study on which this paper is based used the
KIDSCREEN-27 embedded within an animated Internet
survey of Primary 7 (P7—seventh grade of primary school)
children in Northern Ireland in 2008. The main aim of this
paper is to examine the factor structure and internal con-
sistency reliability of the data obtained from a computer
version of the KIDSCREEN-27 questionnaire.
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What is Kids’ Life and Times (KLT)?

KLT is an annual Internet survey of all P7 (aged 10 and
11 years) children in Northern Ireland and is carried out by
ARK that is a joint initiative between Queen’s University
Belfast and the University of Ulster. The survey began in
2008. P7 children are in their final year of primary school,
and the vast majority will be making the transition to
secondary-level education at this age. As a consequence,
this is an important stage in children’s development, and
the survey is an affirmation of the child’s capacity to reflect
on his or her life and school years to date, and recognition
of the importance of doing so. The overall aim of KLT is to
provide a vehicle for children to express their views on a
range of policy-relevant issues such as bullying, education
and health and well-being. The pilot KLT, which was
carried out in 2008, included the KIDSCREEN-27 to
measure the children’s HRQoL.

Internet surveys

There are a number of advantages of using the Internet to
collect survey data from children. First, it is a medium that
they are familiar with and enjoy using [6]. Secondly, the
Internet allows the incorporation of graphics and sound
within the survey to make it as much fun and as interesting
for the children to complete as possible [7]. Thirdly, the
cost of Internet surveys, relative to other modes of ques-
tionnaire administration such as face-to-face interviews, is
low [8]. Finally, if the survey is designed well, the quality
of the data is excellent; there are few missing values and
little validation is required [8, 9]. Disadvantages associated
with using the Internet to collect survey data have been
identified in the research literature including biased sam-
ples [7, 10, 11], system incompatibility [12] and lower
response rates compared with other methods of data col-
lection [13-15].

According to De Vaus [7], bias arises mainly from the
fact that not everyone has access to the Internet and those
that do are not representative of the population in general.
However, given that all primary schools in Northern
Ireland have at least one computer with an Internet link, no
child within the target population of children in P7 would
be excluded on the basis that he/she could not access
the questionnaire. Cognizant of possible biases based on
what Hartford, Carey and Mendonca [12] called ‘system
incompatibility’, the survey design team worked with
Classroom 2000 (C2K), which is the organisation respon-
sible for the provision of an information and communica-
tion technologies-managed service to all schools in
Northern Ireland. The system used to deliver the ques-
tionnaire was compatible with the software available in the
schools. To try to ensure a good response rate, principals
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were offered a confidential report for their school including
comparison data with the Education and Library Board in
which they were based and with the Northern Ireland
sample as a whole. In these ways, the KLT team sought to
exploit the advantages of using the Internet method of data
collection with children while addressing some of the
recognised drawbacks associated with its use.

Mode of administration

It has been claimed that the mode of administration of a
questionnaire can affect the findings of a survey [16].
According to Hayslett and Wildemuth [17], mode effects
are the effects of the medium of survey administration on
the specific answers given by the respondents and, there-
fore, the results of the survey. Findings from studies of
mode effects are mixed: some studies have identified
interactions between the survey medium and the partici-
pants’ responses [18] while others have not [19, 20]. The
increasing availability of the Internet and the relatively low
cost of online surveys have made this an attractive mode of
data collection to many researchers, and comparisons
between Internet surveys and other modes of administra-
tion have begun to predominate in the research literature
[18-22]. Several of these studies have considered the
impact of mode of administration on responses to health-
related questionnaires, most of which have been designed
to be carried out using pen and paper. For example, Ryan
et al. [22] compared responses from a paper and an Internet
version of the SF-36 health questionnaire among adults and
reported that the ‘electronic version was equivalent in
performance and more effective than the paper version’
(p- 19). Raat et al. [23] found that among children, there
was little difference in the scale scores of the Child Health
Questionnaire Child Form (CHQ-CF) between paper and
Internet administration.

Most applications of the KIDSCREEN-27 measure of
HRQoL are through paper questionnaires, and the results
reported in the literature pertain to this mode of adminis-
tration. To date, the application of the measure embedded
within an Internet survey has not been done. The main aim
of this paper is to examine the psychometric properties of
an Internet version of the KIDSCREEN-27 that was orig-
inally designed as a paper questionnaire.

Methods
Target population
The target population was all P7-age children in Northern

Ireland in June 2008. Approximately 24,000 pupils atten-
ded 918 primary schools that had P7-age children,
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including hospital and special schools. In addition, the
target population included children in this age group who
were being taught at home, as well as those in special
educational units due to exclusion from mainstream
schools.

Fieldwork

The fieldwork for the survey was undertaken throughout
June 2008, and two advance letters were sent out to schools
in May 2008. The first letter gave information about the
survey and explained that the fieldwork would be carried
out in June. The number for a dedicated telephone line was
included so that principals could contact the survey team
directly for more information. The letter also offered
principals a confidential summary report based on their
school’s responses in anonymised form in an effort to
encourage their participation.

The second letter was sent out 2 weeks after the first one
along with an instruction document for teachers and
parental consent forms. A KLT bookmark for every P7
pupil in the school was also included to publicise the sur-
vey. Each school was allocated a unique four-digit identi-
fication code number that the children used to log onto the
survey. A trouble-shooting document for teachers and
parents was available on the KL T website. Consent for the
children to participate in KLT involved three levels. First,
the school principal agreed that the school could participate
and secondly, a parent or guardian of each P7 pupil within
these schools signed a consent form to say that s/he agreed
that the child could take part, and returned this to the
school. Finally, at the start of the questionnaire, the child
was asked if s/he agreed to take part. The children who
participated in the KLT survey were, therefore, those who
gave their explicit consent and whose school principals and
parents or guardians had already given their permission.
The initial fieldwork period lasted from the 2nd to the 16th
June 2008. However, due to requests from schools, the
fieldwork period was extended until the end of June. An
email was sent out to all primary schools on the 9th June to
remind them about the survey, and thanking them if they
had already taken part. Ethical approval to carry out the
survey was obtained from the Ethics Committee located
within the School of Sociology, Social Policy and Social
Work at Queen’s University Belfast.

The survey

In order to make the questionnaire visually attractive, fun
and interesting to complete, the company that designed the
web version used cartoon characters from ‘Bang-on-the-
door’ that is familiar to most P7-age children as they
appear on merchandise targeted at this age group. In

addition to reading the questions on the screen, the children
could also listen to the questions spoken by actors (one
man and one woman). In this way, children who had sight
difficulties or who had problems reading could take part in
the survey. To sustain interest, the questions were pre-
sented in different ways such as faces on a scale, words that
could be ticked and text boxes into which the children
typed their open-ended responses.

Once the child agreed that s/he wanted to take part, s/he
was asked to enter the four-digit school identification
number assigned by the KLT team to each primary school
in Northern Ireland. When the code was entered, the full
name and address of the school appeared on the screen, and
the child was able to confirm that this was the correct
school. The class teacher or other staff member could
phone the KLT helpline number at any stage to confirm
their school’s number. However, no further identification
information or names of children were sought; the survey
was therefore anonymous as no individual child could be
identified.

Questionnaire content

The questionnaire consisted of 77 questions and took about
20-25 min to complete. It was designed by the KLT team,
and the questions focused on bullying in school, children’s
experience of their years at primary school and their atti-
tudes towards the transfer test—which is the examination
taken by many children in Northern Ireland to determine
whether they are eligible for a grammar school place.
These topics reflected the issues identified by the children
we consulted in focus groups in January 2008 as being
important to them. Each question had a ‘skip’ option which
the children could use if they did not want to answer it. The
KIDSCREEN-27 measure was embedded within the KLT
questionnaire. To ensure consistency with the paper ver-
sion of the KIDSCREEN-27, the questions were asked in
the same order and used the same words as the original,
although one ‘Bang-on-the-door’ character appeared on the
screen alongside each question to match the rest of the
KLT survey (an example of the questionnaire is available
at http://www.ark.ac.uk/klt/children2008/survey.html). The
questions were read out by the actors, and the children
clicked on their answer.

Response

Of the 918 primary schools with P7-age pupils in Northern
Ireland, 217 participated in the survey, representing 25% of
schools. There were approximately 24,000 P7 pupils within
the schools, of which 3,461 accessed the questionnaire.
Twenty-one children opted out of taking the survey, which
means that 3,440 completed the questionnaire. This
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represents approximately 14% of all P7 children in
Northern Ireland. Within the 217 responding schools, there
were 8,534 P7 children; therefore, around 40% of these
children participated in the survey. While the response rate
was lower than had been anticipated, the spread of schools
in terms of size, location and free school meals entitlement
matched fairly well with figures obtained from the
Department of Education in Northern Ireland. Girls were
more likely than boys to participate in the survey (56 and
44%, respectively) as were children who achieved a Grade
A (the highest grade) in the transfer test—full details of the
method and response rates have been published elsewhere
[24].

Statistical analyses

To date, no published studies have used the KIDSCREEN-
27 embedded within an Internet survey and therefore the
data acquired from KLT were compared with the findings
reported in the KIDSCREEN handbook for the paper version
of the questionnaire [5]. The KIDSCREEN-27 was analysed
using the syntax files supplied on the compact disk that
accompanied the KIDSCREEN handbook, and the scores
that are presented in this paper are the international 7-values
[5]. The T-values for each of the five domains of the KID-
SCREEN-27 for the KLT sample were compared with the
European norm data provided on pages 149 and 153 for
children aged 8—11 years in the KIDSCREEN handbook [5].
Cohen’s D was used to test whether the mean scores on each
of the five domains differed significantly across the two
sample populations. The psychometric properties of the
KIDSCREEN-27 data collected via the Internet survey were
tested using principal component analysis (PCA) and
Cronbach’s alpha. PCA was used to find out whether, in line
with the results of studies using the paper version of the
KIDSCREEN-27, a five-factor solution could be achieved
from the online survey among this population of 10- and 11-
year-old children. The internal consistency of this online
version of the KIDSCREEN-27 was tested using Cronbach’s
alpha. By convention, scales with reliabilities of .70 or over
are considered acceptable [25]. Finally, the item non-
response on the Internet version of the questionnaire was
compared with the figures reported for the paper version on
page 47 of the KIDSCREEN handbook [5].

Results
PCA
The KIDSCREEN team [4] reported that the paper version

of the KIDSCREEN-27 has five domains. Given that this is
the first time the instrument has been used within an
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Internet survey among a population of 10- and 11-year-olds
in Northern Ireland, the KLT survey data were analysed
using exploratory factor analysis. To check the suitability
of the data for factor analysis, the Kaiser—Meyer—Oklin
(KMO) measure of sampling adequacy and the Bartlett’s
test of sphericity [26] were carried out. The KMO value
was .93, which exceeds the value of .6 suggested by Pallant
[25]. The Bartlett’s test of sphericity was statistically sig-
nificant (P < .001), supporting the factorability of the
correlation matrix.

To establish the number of components to be retained
for the rotation procedure, Pallant [25] suggests three
methods of selection—scree test [27], Kaiser criterion
(retains all factors with eigenvalues greater than 1.0) [28]
and parallel analysis using the Monte Carlo PCA pro-
gramme [25]. The 27 items of the KIDSCREEN were
entered into SPSS version 16.

The PCA resulted in six factors with eigenvalues above
1 explaining 31.3, 7.37, 5.47, 5.31, 5.17 and 3.79% of the
variance, respectively (Table 1). However, the scree test
suggested a five-factor solution which was confirmed by
the results from the Monte Carlo parallel analysis
(Table 1), which showed that five factors had eigenvalues
exceeding the corresponding criterion values for a ran-
domly generated data matrix of the same size (27 variables
and the maximum respondent number allowed by the
programme—2,500) [25]. As a result of these tests, a
S-factor solution was accepted.

The components were rotated to orthogonal simple
structure using the varimax technique for ease of inter-
pretation, and the results are presented in Table 2. The
variables loaded on the factors they would be expected to
and as reported by the KIDSCREEN team. A few items
loaded on more than one factor but only the highest load-
ings on each factor are presented here.

Internal consistency reliability

Cronbach’s alpha was used to test the reliability of the 5
domains, and the results are presented in Table 3. Most are

Table 1 Comparison of eigenvalues from PCA analysis and parallel
analysis

Component Eigenvalue Criterion value from Decision
number from PCA parallel analysis

1 8.451 1.191 Accept
2 1.989 1.166 Accept

3 1.477 1.146 Accept
4 1.443 1.129 Accept
5 1.397 1.113 Accept
6 1.024 1.098 Reject
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Table 2 Rotated component
matrix

Component

1 2 3 4 5

Autonomy and parents

Enough money to do same things as friends? 704

Enough money for expenses?

Parents had enough time for you?

.693
.690

Able to talk with parents when wanted to? .670

Parents treated you fairly?

Do things you want in spare time?

Enough time for yourself?
Physical well-being

Have you been fit and well?

Have you been able to run well?

Have you been physically active?

Have you felt full of energy?

In general, how is your health?

Psychological well-being

.609
.580
.555

750
744
731
.696
.636

Felt so bad you didn’t want to do anything? 768

Have you felt sad?
Have you felt lonely?
Has your life been enjoyable?

Have you been in a good mood?

762
683
497
424

Have you been happy with the way you are? 409

Have you had fun?

School environment

388

Have you got along well with your teachers? 775

Have you got on well at school?

.650

Have you been able to pay attention? .649

Have you been happy at school?

Social support and peers

.625

Have you spent time with your friends? .739

Have you had fun with your friends? 732

Have you and your friends helped each other? .680

Have you been able to rely on your friends? .666

similar to those reported in the KIDSCREEN handbook for
the 27-item paper version of the questionnaire—the only
difference was the school environment domain—never-
theless, a Cronbach’s alpha value of .76 is acceptable [25].

Comparison of domain scores

Table 4 compares the results for all children aged
8—11 years in the Europe-wide sample [5] from 13 coun-
tries' with those from the KLT sample. Children in the
KLT sample have slightly higher scores on the social

' The 13 European countries are Austria, France, Germany, Nether-
lands, Spain, Switzerland, United Kingdom, Czech Republic, Greece,
Hungary, Ireland, Poland, and Sweden [5].

support and peers domain, and this may pertain to the ages
of the children—10 and 11 years for KLT and 8-11 years
for the European reference population. However, overall,
the KLT scores appear to be similar enough to suggest that
completing the KIDSCREEN-27 online does not adversely
affect the domain scores.

To test for any significant effect sizes, Cohen’s d was
calculated using the domain mean and standard deviation
scores for the European sample of 8- to 11-year-olds and
the KL T sample. By convention, a small effect size is taken
as .2, a medium effect size is taken as .5 and a large effect
size as .8 [29]. The Cohen’s d effect sizes ranged from .00
(physical well-being and school environment domains) to
.12 (social support and peers domain). Overall, the effect
sizes for all the domains were very small, suggesting that
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Table 3 Comparison of reliability scores for the European norm data (based on figures produced on page 47 of the KIDSCREEN manual for the

child and adolescent version of KIDSCREEN-27 [5]) and KLT

Cronbach’s alpha Domains
Physical Psychological Autonomy/ Social School
well-being well-being parents support and peers environment
European norm data .80 .84 .81 .81 .81
KLT .80 .83 .84 .79 .76
Table 4 Comparison of .
domain scores for the European Domains European norm data (811 years) KLT (10-11 years)
norm data (based on figures Mean SD Mean SD
produced on page 47 of the
KIDSCREEN manual for the Physical well-being 53.72 9.96 53.75 10.64
child and adolescent version of  pgychological well-being 53.04 9.94 53.28 10.93
KIDSCREEN-27 [5]) and KLT
Autonomy/parents 51.57 10.32 52.80 11.51
Social support and peers 51.00 10.04 53.55 10.30
School environment 54.03 10.36 53.88 10.30

there is little difference between the scores reported by the
KIDSCREEN group for the paper version and those
obtained from the Internet version.

Gender differences

Table 5 shows gender differences between the two samples
on the five domains, and the gender differences noted
within the European norm data are replicated in the KLT
data with boys having higher scores than girls on the
physical well-being and the psychological domains and
girls having higher scores than boys on the autonomy and
parents, the social support and peers, and on the school
environment domains.

Item non-response

In terms of item non-response on the KIDSCREEN-27, this
is generally good as reported in the KIDSCREEN
handbook (page 47) for the paper version of the child
and adolescent questionnaire which had total item
non-responses ranging from 1.72 to 3.83% [5]. The item
non-response is even lower for the KLT survey—1% when
the survey was carried out online.

Discussion

These results suggest that the data collected using the
KIDSCREEN-27 embedded within a more general Internet
survey for children are comparable to those produced for
the European-wide sample using paper questionnaires. In
line with the findings reported by the KIDSCREEN team,
the data from KLT supported a five-factor solution, and the
reliability estimates were the same as, or similar to, those
published in the literature [3-5].

The means for the KLT domain scores were comparable
to those reported for the 13 countries in the Europe-wide
sample. Although there were undoubtedly a number of
differences between the two samples in relation to age,
country and ethnic origin, nevertheless, the results from the
tests for significant effect sizes across the two populations
showed that these were low. In addition, the gender
differences reported in the literature were replicated in the
KLT with girls having higher mean scores than boys on
three domains (autonomy/parents, social support and peers,
and school environment) and boys having higher mean
scores on two domains (physical health and psychological
well-being). The item non-response for the Internet version
of the survey was lower than for the paper version which

Table 5 Gender differences in

domain scores for the European
norm data (based on figures
produced on page 47 of the
KIDSCREEN manual for the
child and adolescent version of
KIDSCREEN-27 [5]) and KLT
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Domains European norm data (811 years) KLT (10-11 years)
Boys Girls Boys Girls
Physical well-being 54.47 53.01 54.33 53.29
Psychological well-being 53.40 52.70 53.53 53.08
Autonomy/parents 51.40 51.73 52.60 52.98
Social support and peers 50.78 51.20 52.89 54.07
School environment 52.89 55.13 52.17 55.02
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supports the work of Raat [23] who reported similar find-
ings when he compared an Internet with a paper version of
the CHQ-CF.

Limitations and suggestions for future KLT surveys

There were some limitations to the method employed in
this survey. The first is that to ensure the text was large
enough for children with sight problems, the five response
categories were not in a straight line as they are in the
paper questionnaire. This compromises the scale some-
what, and future KLT surveys using the KIDSCREEN need
to ensure that the responses are all on one line to ensure
direct comparability with the paper version. A second
limitation is that all the children completed the survey
online, which means there was no direct comparison
between the Internet and paper versions among this pop-
ulation of children. Therefore, we had to rely on compar-
isons with the European norm data collected from the paper
version as published in the KIDSCREEN handbook. As we
intend to run the KLT survey on an annual basis and
include the KIDSCREEN in future years, there is scope to
design a mixed-mode approach with some children
assigned to completing a paper version of the measure and
the rest doing it online. Furthermore, if future studies use
the computer version of the questionnaire that has been
designed by the KIDSCREEN team, then more direct
comparisons with the animated version may be possible.
There is also scope for carrying out confirmatory factor
analysis of the KLT version of the KIDSCREEN-27 within
this population of P7 children in future years.

A third limitation is that the published data were for 8-
to 11-year-olds, while the children who took part in KL T
were aged 10 and 11 years, which means that direct
comparisons cannot be made. Finally, the response rates
for schools and children in 2008 were low and do not allow
us to presume that our achieved sample is representative of
the population of all P7 children in Northern Ireland. The
KLT team has carried out an evaluation of a sample of
schools that did not take part in the survey, and the
information obtained from this exercise will be used to
boost response rates in future surveys.

Conclusion

Notwithstanding the limitations outlined above, the results
from KLT provide a first attempt at assessing the psycho-
metric properties of the KIDSCREEN-27 embedded within
an online survey of children and suggest that this is a valid
method of collecting quality of life data from them. While
more research is needed using different populations of
children, nevertheless it would appear from these

preliminary results that surveys can be made interesting
and fun for children to complete without compromising the
quality of data obtained from standardised questionnaires.

There is scope for wider applications of the KLT survey
both in its present format and with modifications. The
survey could easily be extended to other age groups to test
the correlates of health and HRQoL among children in the
general population. It could also be easily adapted to
identify children with particular health and well-being
problems who would benefit from early intervention pro-
grammes that could lead to more successful outcomes in
later life.
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