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Abstract

Children with chronic conditions often experience a long treatment which can be complex and negatively impacts
the child's well-being. In planning treatment and interventions for children with chronic conditions, it is important
to measure health-related quality of life (HrQoL). HrQoL instruments are considered to be a patient-reported
outcome measure (PROM) and should be used in routine practice. Purpose: The aim of this study was to compare
the content dimensions of HrQoL instruments for children's self-reports using the framework of ICF-CY. Method:
The sample consist of six instruments for health-related quality of life for children 5 to 18 years of age, which was
used in the Swedish national quality registries for children and adolescents with chronic conditions. The following
instruments were included: CHQ-CF, DCGM-37, EQ-5D-Y, KIDSCREEN-52, Kid-KINDL and PedsQL 4.0. The framework
of the ICF-CY was used as the basis for the comparison. Results: There were 290 meaningful concepts identified and
linked to 88 categories in the classification ICF-CY with 29 categories of the component body functions, 48
categories of the component activities and participation and 11 categories of the component environmental
factors. No concept were linked to the component body structures. The comparison revealed that the items in the
HrQoL instruments corresponded primarily with the domains of activities and less with environmental factors.
Conclusions: In conclusion, the results confirm that ICF-CY provide a good framework for content comparisons that
evaluate similarities and differences to ICF-CY categories. The results of this study revealed the need for greater
consensus of content across different HrQoL instruments. To obtain a detailed description of children's HrQoL,
DCGM-37 and KIDSCREEN-52 may be appropriate instruments to use that can increase the understanding of young
patients’ needs.
Background
Health problems among children and adolescents have
changed over the past century with an increased burden
attributable to chronic conditions [1]. Children with
chronic conditions often experience a long treatment
which can be complex and negatively impact the child’s
well-being. In planning treatment and interventions for
children with chronic conditions it is important to meas-
ure quality of life and health-related quality of life
(HrQoL) [2]. Quality of life can be described as a broad
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concept of a person’s well-being across different domains
with health-related quality of life referenced as a sub do-
main of quality of life [3]. HrQoL instruments are con-
sidered to be a patient-reported outcome measure
(PROM) and should be used in routine practice [4].
PROM can generally be defined as measures in which
patients describe their experience of health, disease or
treatment and can be used to assess generic dimensions
such as well-being, health status or quality of life, as well
as condition-specific activities and participation affected
by a particular condition [5]. Identifying differences in
perceived health-related quality of life among children
with chronic health conditions [6] would enable health
care professionals to focus on psychological domains of
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importance measured by different HrQoL instruments
[7]. Recent reviews have been made of various HrQoL
instruments for children and adolescents that refer to
multidimensional aspects of health [8-11]. As the instru-
ments vary in content related to health dimensions, a
useful comparison can be made of HrQoL instruments
using the framework and codes of the International
Classification of Functioning, Disability and Health for
Children and Youth (ICF-CY). ICF-CY has been used as
a framework to compare HrQoL instruments in earlier
studies [12-15] and has proved to be highly useful for
analysis of content across measures. To clarify the content
in patient reported measures for children with chronic
conditions, a comparison of available instruments is
needed to facilitate for health care personnel as well as re-
searchers to select a patient-oriented instrument.
A chronic condition is characterized by its long dur-

ation and the fact that it is not amenable, but is man-
aged across the life span. Modern medicine has made
advances with potentially life-threatening chronic condi-
tions so that children with conditions such as cancer or
cystic fibrosis, are now surviving and living their lives.
Chronic conditions can also vary to the extent where the
treatment impacts children’s daily routines. Often it is
not associated with acute problems but imposes restric-
tions on the child’s daily life [1], and can significantly in-
fluence the quality of the child’s development and life
[16]. Young people with chronic conditions face social,
psychological as well as physical challenges. They want
to live a normal life like their friends, and these chal-
lenges become more important in the adolescent years
[2]. With the increasing societal demand for better care
and evaluation within health care there is a need for
more comprehensive research on children’s health and
measurement of children’s quality of life and health-
related quality of life [17].
Health, quality of life or health-related quality of life

are concepts which are increasingly assessed in health
services as a complement to physical variables [10].
Health is a dynamic process and not a static state. A
holistic perspective of health places focus on the per-
son’s potential or capacity to actualize personal goals.
WHO (World Health Organization) has defined health
as a state of complete physical, social and mental well-
being, not merely an absence of infirmity or disease.
Many aspects of situations in life must be considered
when discussing health in addition to age or gender
[18]. The WHOQOL (World Health Organization
Quality Of Life group) has defined quality of life as the
person’s perception of his or her position in life (cul-
ture or value systems) in which he or she lives. This
perception includes physical health, level of independ-
ence, psychological state, social relations and personal
beliefs.
Quality of life thus refers to a person’s subjective judg-
ment of their overall state within the cultural, environ-
mental and social context [18]. Most individuals share
common values in relation to quality of life, although
priorities can vary by socio-demographic and personal
characteristics [19]. Health-related quality of life is a
multidimensional concept that refers to the subjective
perception of physical, emotional, mental and social
functioning and has its focus on the impact that health
status has on quality of life [10,19,20]. Within this
framework, there are two central aspects to be measured
in HrQoL. The first aspect is the subjective dimension,
meaning the person’s perspective. The second aspect is
multidimensional including a broad range of factors, for
example health status, treatment or disease, physio-
logical, physical and social functioning [21]. HrQoL
should also include an assessment of the patient’s satis-
faction with treatment or outcomes [22]. Health and
function should not be separated from other aspects of
life and HrQoL should not be differentiated from the
concept of quality of life. All aspects of life can affect
health, and health and development are intertwined for
all people [23].
The ICF-CY is an international taxonomy covering

health aspects as well as health-related aspects of function-
ing and environment [24] and can be used as the basis for
comparing instruments. ICF-CY has a bio-psychosocial ap-
proach of health, meaning different perspectives on health
and are applicable both as a classification tool and a frame-
work for research and clinical practice [25]. The system is
built as a hierarchal system and includes four components
with classification codes. Body functions (code b) refer to
body systems and include psychological functions. Body
structures (code s) represent anatomical parts of the body,
such as organs and limb structures. Activities and partici-
pation (code d) cover the full range of life areas including
basic learning, communication, interpersonal interaction as
well as education. Components of contextual factors are
the environmental (code e) and personal factors. The envir-
onmental factors consist of physical, attitudinal and social
environment in the person’s life. Environmental factors
have an impact on the other components of function and
disability. Personal factors are identified under contextual
factors, but they are not yet classified in ICF-CY [26]. The
letters (b, s, d and e) refer to the components of the classi-
fication followed by a numeric code. This numeric code
starts with the chapter number (first digit) followed by the
second level (two digits). The third and fourth levels are
one digit each.

Measuring health-related quality of life
Quality of life and HrQoL instruments aim to systemat-
ically and scientifically record descriptions of health and
illness of an individual. However, these instruments must
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be adapted for children, because children’s lives are dif-
ferent from those of adults [9]. Children should report
their HrQoL whenever possible, but proxy versions of
measures are available for parents to rate their children’s
HrQoL as needed [10,27]. Only generic HrQoL instru-
ments allow assessment of quality of life of both chron-
ically ill children and healthy children. Measuring
HrQoL in children and adolescents with chronic condi-
tions may increase an understanding of their experiences
or life situation [28]. HrQoL instruments reflect different
theoretical bases and their content is designed to capture
differences on a number of dimensions of health and
functioning [8]. To examine broader psychosocial out-
comes of illness and to provide a thorough understand-
ing of the effects on children’s health status there is a
need to analyze these instruments to determine the ex-
tent to which their content corresponds to experiences,
activities and relevant contexts for children of different
ages. The relationship between the social context and
the children’s point of view is complex. Assessment of a
child’s HrQoL must consider variables such as family
functioning and relationships with friends. As the ICF
version for children, (ICF-CY) [26] describes domains of
developmental functioning and activities and environ-
ments relevant for children, for example family and
school. The ICF-CY may be applicable for obtaining reli-
able and valid descriptions of child functional status and
associated interventions and outcome measures [29].
The ICF-CY can facilitate documentation of functional
aspects as the basis for promoting children’s participa-
tion and improving coordination of health services. Fur-
ther, as a universal tool, the ICF-CY is appropriate to
use to examine HrQoL instruments for children of differ-
ent ages and across cultures [26,30]. If these instruments
are constructed in culturally sensitive ways, they can be
used in comparative studies across cultures. The aim of
this study was to compare the content dimensions of
Table 1 Summation of the instruments and the number of de

CHQ-CF DCGM-37

Age 5-18 8-18

Dimensions 8 6

Items 87 37

Meaningful concepts 106 51

Body Functions* 29 (27%) 15 (29%)

Activities/participation* 58 (55%) 24 (47%)

Environmental factors* 5 (5%) 9 (18%)

Defined as health condition* 1 (2%)

Not definable/not covered* 1 (1%)

Not definable general health* 13 (12%) 1 (2%)

Not definable quality of life* 1 (2%)

*Percent in parentheses counted within each instrument.
HrQoL instruments for children’s self-reports using the
framework of ICF-CY.

Method
Materials
For this comparative study, six HrQoL instruments were
chosen for review (Table 1). Applicable instruments for
inclusion were available in Swedish national quality
registries for children with chronic conditions and had
been translated to Swedish and tested for psychometric
properties. The instruments were included if they were
generic and designed for children 5 to 18 years of age. A
generic instrument is designed to be applicable for the
general population whereas condition-specific instruments
are designed for one group with a specified illness, such as
diabetes [3,31]. Condition-specific instruments were ex-
cluded in this study. Any instrument that measured
health, quality of life and/or health-related quality of life
was considered as a PROM and was chosen for this study.
Only versions of children’s self-report were collected and
if the instrument had more than one version, the long ver-
sion was chosen. The resulting samples of instruments
were: CHQ-CF (Child Health Questionnaire – Child
Form), DCGM-37 (Disabkids Chronic Generic Meas-
ure −37 item), EQ-5D-Y (EuroQol Five Dimension –
Youth version), KIDSCREEN-52, Kid-KINDL (Revised
children Quality of Life Questionnaire), and PedsQL
4.0 (Pediatric Quality of Life Inventory TM).

Design and analytic procedure
This study used a comparative design to analyze the
content of six HrQoL instruments. A review was made
of every item in every instrument to determinate their
linkage to codes in the ICF-CY classification (Swedish
version) [32]. To compare the instruments, a deductive
content analysis approach [33] was used and followed a
set of sequential steps defined by Cieza et al. [34] as
fined meaningful concepts coded to the ICF-CY

EQ5D-Y KIDSCREEN-52 Kid-KINDL PedsQL 4.0

7-12 8-18 8-11 8-12

5 10 7 4

6 52 30 23

17 55 34 27

4 (24%) 18 (33%) 15 (44%) 9 (33%)

11 (65%) 17 (31%) 8 (24%) 14 (52%)

13 (24%) 6 (18%) 3 (11%)

1 (2%) 1 (2%)

3 (5%)

2 (11%) 3 (5%) 4 (12%) 1 (4%)
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linking rules for coding with the ICF-CY. Before linking
it is important to identify all meaningful concepts within
each item. Response options are linked if they contain
meaningful concepts and time interval is not linked to
the ICF-CY. If an item contains more than one concept,
each concept has to be linked separately [34]. Table 2
shows a summarization of the linking rules. The second
and third level (when possible) in the ICF-CY chapters
were chosen in the linking process.

Reliability
To check for reliability of the linking process, two re-
searchers were involved in the first step of the linking
process. The first researcher (CP) coded the items in the
selected instruments and discussed ambiguous items
with a second researcher with experience in linking to
ICF-CY. In the second step, ten percent of the coded
items from each instrument were randomly sampled and
coded separately by a third researcher to obtain inter-
rater reliability. Reliability was deemed acceptable with
74 % agreement [32,35,36]. Differences in coding be-
tween raters did not involve linking items to ICF-CY cat-
egories, but rather if items were definable and could or
could not be covered. For items not agreed upon, con-
sensus was achieved by discussion between the first au-
thor (CP) and the second author (RS) and two other
researchers with experience in coding to ICF-CY [32].

Results
Of the 235 items in the six HrQoL instruments a total
number of 290 meaningful concepts were identified and
linked to ICF-CY codes. Overall, the concepts contained
in the items of the instruments were linked to 88 different
categories in ICF-CY (29 within body functions, 48 within
Table 2 Linking rules as described by Cieza et al. [34]

Rule nr Description

1 Acquiring knowledge of ICF-CY (chapters, domains and
categories)

2 Linking each meaningful concept to the most precise category

3 Do not use the so-called “other specified” ICF categories,
additional information shall be documented

4 Do not use the “unspecified” ICF categories, use lower level of
category

5 designation not definable (nd), should be used when
meaningful concept is not sufficient

6 If a meaningful concept is clearly a personal factor defined by
ICF-CY, this can be documented with pf

7 If there is no evidence of a meaningful concept and no
personal factors are identified, then an assignment of nc

8 If a meaningful concept refers to health conditions or
diagnosis it should be assigned hc
activities and participation and 11 within environmental
factors). No concepts were linked to the component body
structures, and thirty-two meaningful concepts were not
definable and additional codes were used (Table 1).
A review of individual instruments indicated that

many of the items in the CHQ-CF were focused on
physical daily functioning (chapter d4 and d5 in the ICF-
CY). The categories representing participation (chapter
d7 to d9) were not equivalent but varied with ten items
coded as school education (d820) corresponding to
school or school work. Environmental factors were only
represented by five codes. Items on the DCGM-37 in-
strument corresponded to general tasks instead of speci-
fied daily functioning. Items related to participation
were represented and well described, whereas environ-
mental factors were referenced only by a few items
concerning attitudes and a small percentage pertaining
to medication (e1101). The EQ-5D-Y had a limited num-
ber of items; which describes dimensions rather than
items. One item included several examples making it dif-
ficult to determine what the child would answer. Six
ICF-CY codes were included within this particular ex-
ample (d7500, d7601, d820, d880, d920 and d9201). The
EQ-5D-Y did not include any environmental factors.
KIDSCREEN-52 had items that represented daily activ-
ities and functions as well as items focused on participa-
tion and environmental factors. Both Kid-KINDL and
KIDSCREEN-52 had several items that corresponded to
environmental factors. However, neither had explicit items
concerning daily activities and participation. PedsQL 4.0
differed from the other measures in that it had negatively
stated items. This instrument covered daily activities of
the child’s functioning, but included only one participation
code from chapter d7 (interpersonal interactions and
Examples

b28010 (Pain in head and neck)

e4 (Attitudes)

If the concept refers to health, the designation should be nd- gh
(not definable general health). If the concept refers to quality of life,
the designation should be nd-qol (not definable quality of life)

pf (personal factor) gender, age

nc (not covered)

hc (Health condition) diabetes, asthma
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relationships). The number of environmental factors rep-
resented in PedsQL 4.0 was limited.

Representation of body functions
The mental function codes, listed within chapter 1 of
body functions, were referenced by all of the reviewed
instruments (Table 3). Kid-KINDL had a detailed de-
scription of emotional functions and KIDSCREEN-52,
DCGM-37 and PedsQL 4.0 also described range of emo-
tions (b1522). Temperament and personality functions
(b126) were found in every instrument with codes such
as optimism (b 1265) and psychic stability (b1263). The
code b180 (experience of self and time functions) oc-
curred in all instruments except for EQ-5D-Y and
PedsQL 4.0. Items that had been coded to this part of
ICF-CY dealt with body image (b1801) and experience
of self (b1800). There were four instruments referring to
Table 3 Frequencies showing how often body function catego

ICF-CY Categories CHQ-CF DCGM-3

b 110 Consciousness functions 1

b 1252 Activity level 1

b 1254 Persistence

b 126 Temperament and personality functions 3 1

b 1260 Extraversion 1

b 1262 Conscientiousness 1

b 1263 Psychic stability 1

b 1265 Optimism 2 2

b 1266 Confidence 1

b 1267 Trustworthiness 1

b 130 Energy and drive functions

b 1300 Energy level 1

b 134 Sleep functions 1 1

b 140 Attention functions 1

b 1400 Sustaining attention 1

b 144 Memory functions 1

b 152 Emotional functions 11 3

b 1521 Regulations of emotion

b 1522 Range of emotion 1

b 1602 Content of thoughts

b 180 Experience of self and time functions 1

b 1800 Experience of self 1

b 1801 Body image 2

b 1802 Experience of time

b 280 Sensation of pain 2

b 2800 Generalized pain

b 28010 Pain in head and neck 1

b 28012 Pain in stomach and abdomen

b 330 Fluency and rhythm of speech functions 1
pain in some way: EQ-5D-Y referred to generalized pain
(b2800) whereas CHQ-CF and Kid-KINDL referred spe-
cifically to pain in head and neck (b28010), and pain in
the stomach and abdomen (b28012). The code for sleep
functions (b134) was found only in three of the instru-
ments (CHQ-CF, DCGM-37 and PedsQL 4.0). One item
corresponded to stuttering, b330 (fluency and rhythm of
speech functions) and was found in CHQ-CF.

Representation of activities and participation
Codes for general tasks and demands (chapter d2 in the
ICF-CY) were found in all instruments, but in different
ways (Table 4). DCGM-37, for example, included under-
taking multiple tasks, handling stress (d 220) and other
psychological demands (d240). This code was also repre-
sented in KIDSCREEN-52 and Kid-KINDL. Chapter four
(mobility) and chapter five (self-care) in the ICF-CY
ries were addressed in the reviewed instruments

7 EQ5D-Y KIDSCREEN-52 Kid-KINDL PedsQL 4.0

2 1

1

1

1 1

3

1

1 1

1

1 1

1

1

2 2 2 2

1

3 1 1

1

1 2

2

2

2

1

1

1

1



Table 4 Frequencies showing how often activities and participation categories were addressed in the instruments

ICF-CY Categories CHQ-CF DCGM-37 EQ-5D-Y KIDSCREEN-52 Kid-KINDL PedsQL 4.0

d 155 Acquiring skills 1 1

d 220 Undertaking multiple tasks 1

d 2200 Carrying out multiple tasks 1

d 2202 Undertaking multiple tasks independently 1

d 230 Carrying out daily routine 1

d 240 Handling stress and other psychologicaldemands 2 1 1

d 250 Managing one’s own behavior 3

d 2503 Acting predictably 1

d 2504 Adapting activity level 1

d 330 Speaking 1 2

d 410 Changing basic body positions 1

d 4105 Bending 1

d 4300 Lifting 1 1

d 435 Moving objects with lower extremities 1

d 450 Walking 1 1

d 4500 Walking short distances 1 1

d 455 Moving around 6 1 1

d 4551 Climbing 1 1

d 4552 Running 1 1 2 1

d 4553 Jumping 1

d 4554 Swimming 1

d 465 Moving around using equipment 1 1

d 510 Washing oneself 1 1

d 5101 Washing whole body 1

d 530 Toileting 1

d 540 Dressing 1

d 5400 Putting on clothes 1

d 550 Eating 1

d 570 Looking after one’s health 2 2 1 1

d 5702 Maintaining owns health 2 2

d 6406 Helping to do housework 1 1

d 710 Basic interpersonal interactions 5 1 2 1 1

d 7101 Appreciation in relationships 1

d 7102 Tolerance in relationships 1

d 720 Complex interpersonal interactions 1

d 750 Informal social relationships 1

d 7500 Informal relationships with friends 1

d 760 Family relationships 1

d 7601 Child–parent relationships 1 1

d 820 School education 10 1 1 4 2 3

d 8201 Maintaining educational program 1

d 8202 Progressing in educational program 1 1

d 880 Engagement in play 1 1
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Table 4 Frequencies showing how often activities and participation categories were addressed in the instruments
(Continued)

d 8803 Shared cooperative play 1 1 1

d 9103 Informal community life 1

d 920 Recreation and leisure 2 1 2

d 9201 Sports 2 1 1

d 9205 Socializing 9 1
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cover moving or changing body positions and caring for
oneself, such as washing, dressing or eating. The CHQ-
CF was the instrument with the most items related to
codes in these chapters. Basic interpersonal interactions
(d710) were covered in all of the instruments, except for
EQ-5D-Y. This code was assigned to five items in the
CHQ-CF, with one of the items dealing with stealing.
The instruments with the most frequent codes in the
area of interpersonal interactions and relationships, were
the CHQ-CF and DCGM-37. Chapter d8 in the ICF-CY
covers major life areas and all of the instruments had
items to which school education (d280) was assigned.
Items related to codes for engagement in play (d880)
and shared cooperative play (d8803) were found in
DCGM-37, Kid-KINDL and PedsQL 4.0. Items related
to codes for community, social and civic life (last ICF-
CY chapter), were not found in Kid-KINDL, but recre-
ation and leisure (d920) and sports (d9201) were found
in EQ-5D-Y, and socializing (d9205) was found in the
remaining instruments.

Representation of environmental factors
The review of the HrQoL instruments revealed that
there were no items in the EQ-5D-Y with reference to
the representation of environmental factors (Table 5).
Items concerning drugs (e1101) were found in
Table 5 Frequencies showing how often environmental facto

ICF-CY Categories CHQ-C

e 1101 Drugs

e 1650 Financial assets

e 310 Immediate Family 1

e 320 Friends

e 325 Acquaintances, peers, colleagues, neighbors,and community
members

2

e 360 Other professionals

e 4 Attitudes 1

e 410 Individual attitudes of immediate familymembers

e 420 Individual attitudes of friends

e 425 Individual attitudes of friends, acquaintances, neighbors,peers,
colleagues and community members

1

e 455 Individual attitudes of other professionals
DCGM-37, whereas financial asset (e1650) was used
in KIDSCREEN-52 with reference to money for ex-
penditures and money to do things with others. The
most common codes for environmental factors in the
instruments related to support and relationships for
example the codes immediate family (e310) and
friends (e320) occurring in half the instruments.
KIDSCREEN-52 was the single instrument with the
most items pertaining to environmental factors. CHQ-CF
included two items related to attitudes (chapter d4) and
the code for individual attitudes of immediate family
members (e410) was found in KIDSCREEN-52, Kid-
KINDL and PedsQL 4.0. Reference to individual attitudes
of acquaintances, peers, colleagues, neighbors and com-
munity members (e425) occurred in all of the instru-
ments, except for PedsQL 4.0. DCGM-37 had one item
that dealt with how to be treated differently by teachers,
which was assigned to individual attitudes of other profes-
sionals (e455).
The ICF-CY framework extends beyond physical di-

mensions and provides information on the limitation of
content of HrQoL instruments. Linking items to ICF-CY
codes revealed the heterogeneity of the instruments. The
differentiation between activity (chapter d2-d6 in ICF-
CY) and participation (chapter d7 –d9 in ICF-CY) was
not made, but the emphasis is on categories regarding
rs were addressed in the instruments

F DCGM-37 EQ-5D-Y KIDSCREEN-52 Kid-KINDL PedsQL 4.0

6

3

2 3

3 1 1

1

2 1 1

1

2 2 1

1
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activity rather than participation as the instruments in-
clude items that generally correspond to physical activ-
ities. Also, categories for environmental factors were
relatively limited and highly variable in terms of codes
covered.

Discussion
The ICF-CY proved to be useful in this study for com-
paring HrQoL instruments and revealing the heterogen-
eity of these instruments regarding the coverage of body
functions, activities and participation, and environmental
factors. The diversity of the compared instruments be-
comes clear when content in the HrQoL instruments
was coded to the framework of ICF-CY. On an overall
basis, the frequency of items to which codes could be
assigned across measures was 132 for activities and par-
ticipation, 90 for body functions and 36 for environmen-
tal factors (Table 1). It should be noted that one
instrument, the CHQ-CF, accounted for 55 % of the
coded items in activities and participation and 27 % of
the coded items in body functions. Similarly, 24 % of
items coded for environmental factors came from a sin-
gle instrument, KIDSCREEN-52, which points out the
differences between instruments. The comparative ap-
proach provides insights into the differences with re-
spect to the breadth of the dimensions measured, and
the precision of measures, which has been established in
earlier studies [12,15,37].
The comparison of the HrQoL instruments based on

the ICF-CY provides information that can help health
care professionals to select a suitable instrument to
measure HrQoL. The selection of instruments should be
made depending on aspects of the child’s functioning,
activities and participation that are of importance to
study. Over time, the use of generic instruments in na-
tional quality registries can facilitate the comparison of
HrQoL of children with chronic health conditions. This
study reveals the focus each instrument has on function,
activity and participation, and environmental factors
from an ICF-CY perspective. The ability to identify the
utility of specific pediatric HrQoL instruments is import-
ant when identifying children with the greatest needs
and to target interventions for those children [38]. A
single instrument with a smaller number of items can
only provide a general description of HrQoL. To obtain
a more detailed description of HrQoL in quality registries,
two or more instruments should be chosen, for example
DCGM-37, which covers activities and participation com-
bined with KIDSCREEN-52, which covers body functions,
this to gain a broader perspective of the child’s HrQoL.
Depending on the purpose of the intended use, consid-

eration of several questions should guide the selection of
an HrQoL instrument. The first question should seek to
determine whether the instrument is valid for the target
population. Second, does the content in the instrument
correspond to the information of interest for collection?
In addition to questions regarding brevity and ease of
administration of instruments, it is also important to
consider interpretability of results obtained using HrQoL
instruments. The instruments should demonstrate valid-
ity and reliability as well as sensitivity, if the aim is to
monitor health and quality of life over time [8]. Children
undergo rapid development and maturation from child-
hood to adulthood with corresponding changes in life
over time, making the measurement of health, quality of
life and HrQoL a challenging task [6]. From a develop-
mental standpoint, consideration needs to be given to
the fact that children are continually changing [39]
which influences the extent to which they understand
the questions being asked and how they experience their
condition. The above issues reflect the challenges of
using HrQoL instruments and are important in selecting
patient reported measures to complement other mea-
surements for ensuring high quality in health care. The
benefits of using HrQoL instruments for children with
chronic conditions are based on the extent to which they
enhance collaboration among researchers and health
care professionals. Further, it is important that children
are consulted on their treatment goals by health care
professionals [40]. Concerning items in the instruments,
the wording should be taken into consideration, for ex-
ample the use of a negative language [41], as well as
number of items. The balance between a large number
of items and the child’s risk of failing to answer has to
be considered when selecting the instrument. Further,
an important question is how the assessment of HrQoL
and its determinants contributes to the understanding of
children’s needs and to the ability to provide improved
care [20]. Therefore, the continued development of
HrQoL instruments for children with chronic conditions
is of increasing importance to enable optimal care for
children with chronic conditions.

Methodological considerations
The linking rules [34] were used for coding items from
the HrQoL instruments to the ICF-CY. However, in the
absence of a detailed definition of coding meaningful
concepts, every item in the instruments had to be read
in its context. When linking items, it is obvious that
some level of interpretation had to be accepted, recog-
nizing the possibility of the researcher’s perception or
orientation. Several ICF-CY categories were general in
nature and open to consideration in terms of meaningful
concepts, a finding reported by others [15,42]. Although
the extent of coverage was varied, the content of the
HrQoL instruments was represented by domains and
codes of the ICF-CY. As described by other researchers,
comparison of HrQoL instruments using the ICF-CY
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can demonstrate the nature and scope of their content.
As many instruments lack a defined focus for effective
decision-making, this comparison have revealed the
uniqueness of each instrument [12,15]. The compared
instruments were translated to Swedish, but do exist in
several countries and have been developed cross-
nationally and have been tested for psychometric proper-
ties. The psychometric properties are not discussed here,
but can be found in other reviews [8,43-45].
Limitations
There are several limitations of this study. The instru-
ments compared in this study are measuring either
health, quality of life or HrQoL, which makes the com-
parison complicated. Further, the instruments assess dif-
ferent dimensions and the numbers of items vary across
instruments from 6 to 87 items. The linkage revealed
that categories were addressed differently in the instru-
ments, suggesting difficulty in using the ICF-CY to dis-
tinguish some categories. For example the category
emotional functions (b 152) was found to correspond to
sadness, anxiety, happiness or anger, which points out
the limitations of ICF-CY and the need to develop the
classification. A final limitation is that, the instruments
reviewed in this study only refer to child reports and do
not included proxy-reports of HrQoL.
Conclusions and clinical implications
The comparison of HrQoL instruments in this study
may provide health care professionals and the national
quality registries with insights when selecting instru-
ments for assessing HrQoL of children with chronic
conditions. The results of this study revealed the need
for greater consensus of content across different instru-
ments as they differ in focus on ICF-CY categories. To
obtain a detailed description of HrQoL in quality regis-
tries, DCGM-37 and KIDSCREEN-52 may be appropriate
instruments to use. Further research is needed for the de-
velopment of instruments that are user-friendly and
computer-based, which may facilitate their expanded use
prior to the health care visit. The use of patient reported
measures can contribute a positive influence on health
status. It can increase the understanding of patients’ needs
and address the issues that are important from the pa-
tient’s point of view [4]. Health care professionals should
be encouraged to think beyond conventional routines, es-
pecially concerning children with chronic conditions. The
use of HrQoL instruments in health care can make a sig-
nificant contribution in facilitating priorities and goals
shared by children and their health care providers. In con-
clusion, the results confirm that ICF-CY provides a good
framework for content comparisons that evaluate similar-
ities and differences of ICF-CY categories.
Abbreviations
ICF-CY: International Classification of Functioning, Disability and Health for
Children and Youth; HrQoL: Health-related Quality of Life; PROM: Patient
Reported Outcome measures.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
CP, as the first author, was responsible for the linking procedure and is
primarily responsible for outcome assessments and writing the manuscript.
KE had the responsibility for the study design, supervised the execution of
the study, and the manuscript writing. RS participated in the linking
procedure and drafting the manuscript. KH had the primary responsibility for
the study design, supervised the execution of the study and drafting the
manuscript. All authors read and approved the final manuscript.

Authors’ information
All authors’ are members of CHILD Research Group, School of Health and
Welfare, School of Health Science, Jonkoping University. CHILD is an
acronym for Children, Health, Intervention, Learning and Development and
the primary research focus is on interventions, participation, learning, health
and everyday functioning in children with special needs.
RS is Professor of School of Psychology and Early Childhood Education and
fellow at the Frank Porter Graham Child Development Institute, University of
North Carolina at Chapel Hill, USA.

Acknowledgement
The authors would like to thank Dr. Margareta Adolfsson PhD for valuable
discussions and feedback during the linking procedure.

Author details
1Jonkoping University, The Jonkoping Academy for improvement of health
and welfare, Box 1026, s-55111 Jonkoping Sweden. 2CHILD Research Group,
Jonkoping University, Jonkoping Sweden. 3University of North Carolina at
Chapel Hill, School of Psychology and early Childhood Education, 105 G
Peabody Hall, CB 3500, Chapel Hill NC 27599-3500, USA. 4Department of
Nursing Science, Jonkoping University, School of Health Science, Box 1026,
s-55111 Jonkoping Sweden.

Received: 21 August 2012 Accepted: 23 April 2013
Published: 4 May 2013

References
1. Van Cleave J, Gortmaker SL, Perrin JM: Dynamics of obesity and chronic

health conditions among children and youth. J Am Med Assoc 2010,
303:623–630.

2. Taylor RM, Gibson F, Franck LS: A concept analysis of health-related
quality of life in young people with chronic illness. J Clin Nurs 2008,
17:1823–1833.

3. Davies E, Waters E, Mackinnon A, Reddihough D, Graham HK, Mehmet-Radij O:
Peadiatric quality of life instruments: a review of the impact of conceptual
framework on outcomes. Dev Med Child Neurol 2006, 48:311–318.

4. Marshall S, Haywood K, Fitzpatrick R: Impact of patient reported outcome
measures on routine practice: a structured review. J Eval Clin Pract 2006,
12:559–568.

5. Morris C, Gibbons E, Fitzpatrick R: Child and parent reported outcome
measures: A scoping report focusing on feasibility for routine use in the NHS. A
report to the Department of Health. Department of Health: University of
Oxford; 2009.

6. Grootenhuis MA, Koopman HM, Verrips EGH, Vogels AGC, Last BF: Health-
related quality of life problems of children aged 8–11 years with a
chronic disease. Dev Neurorehabil 2007, 10:27–33.

7. Ingerski LM, Modi AC, Hood KK, Pai AL, Zeller M, Piazza-Waggoner C,
Driscoll KA, Rothenberg ME, Franciosi J, Hommel KA: Health-related quality
of life across pediatric chronic conditions. J Pediatr 2010, 156:639–644.

8. Solans M, Pane S, Estrada M, Serra-Sutton V, Berra S, Herdman M, Alonso J,
Rajmil L: Health-related quality of life measurement in children and
adolescents: a systematic review of generic and disease-specific
instruments. Value Health 2008, 11:742–764.



Petersson et al. Health and Quality of Life Outcomes 2013, 11:75 Page 10 of 10
http://www.hqlo.com/content/11/1/75
9. Matza LS, Swensen AR, Flood EM, Secnik K, Leidy NK: Assessment of
health-related quality of life in children: a review of conceptual,
methodological, and regulatory issues. Value Health 2004, 7:79–92.

10. Ravens-Sieberer U, Erhart M, Wille N, Wetzel R, Nickel J, Bullinger M: Generic
health-related quality-of-life assessment in children and adolescents:
methodological considerations. PharmacoEconomics 2006, 24:1199–1220.

11. Janssens L, Gorter JW, Ketelaar M, Kramer WLM, Holtslag HR: Health-related
quality-of-life measures for long-term follow-up in children after major
trauma. Qual Life Res 2008, 17:701–713.

12. Cieza A, Stucki G: Content comparison of health-related quality of life
(HRQOL) instruments based on the international classification of
functioning, disability and health (ICF). Qual Life Res 2005, 14:1225–1237.

13. Geyh S, Cieza A, Kollerits B, Grimby G, Stucki G: Content comparison of
health-related quality of life measures used in stroke based on the
international classification of functioning, disability and health (ICF): a
systematic review. Qual Life Res 2007, 16:833–851.

14. Wynia K, Middel B, De Ruiter H, Van Dijk JP, Lok WS, De Keyser JHA,
Reijneveld SA: Adding a subjective dimension to an ICF-based disability
measure for people with multiple sclerosis: development and use of a
measure for perception of disabilities. Disabil Rehabil 2009, 31:1008–1017.

15. Schiariti V, Fayed N, Cieza A, Klassen A, O’Donnell M: Content comparison of
health-related quality of life measures for cerebral palsy based on the
International Classification of Functioning. Disabil Rehabil 2011, 33:1330–1339.

16. Sawyer MG, Reynolds KE, Couper JJ, French DJ, Kennedy D, Martin J,
Staugas R, Ziaian T, Baghurst PA: Health-related quality of life of children
and adolescents with chronic illness–a two year prospective study. Qual
Life Res 2004, 13:1309–1319.

17. Rigby MJ, Köhler LI, Blair ME, Metchler R: Child Health Indicators for
Europe. Eur J Publ Health 2003, 13:38.

18. WHOQOL: The World Health Organization quality of life assessment
(WHOQOL): position paper from the World Health Organization. Soc Sci
Med 1995, 41:1403–1409.

19. Bowling A: Measuring health : a review of quality of life measurement scales.
Buckingham: Open University Pr; 2005.

20. Bullinger M, Schmidt S, Petersen C: Assessing quality of life of children
with chronic health conditions and disabilities: a European approach. Int
J Rehabil Res 2002, 25:197–206.

21. Leidy N, Revicki D, Genesté B: Recommendations for evaluating the
validity of quality of life claims for labeling and promotion. Value Health
1999, 2:113–127.

22. Phillips D: Quality of life : concept, policy and practice. Abingdon: Routledge; 2006.
23. McDougall J, Wright V, Rosenbaum P: The ICF model of functioning and

disability: incorporating quality of life and human development. Dev
Neurorehabil 2010, 13:204–211.

24. Simeonsson RJ, Leonardi M, Lollar D, Björck-Åkesson E, Hollenweger J,
Martinuzzi A: Applying the International Classification of Functioning,
Disability and Health (ICF) to measure childhood disability. Disabil Rehabil
2003, 25:602–610.

25. Rosenbaum P, Stewart D: The World Health Organization International
Classification of Functioning, Disability, and Health: a model to guide
clinical thinking, practice and research in the field of cerebral palsy.
Semin Pediatr Neurol 2004, 11:5–10.

26. World Health Organization: International classification of functioning, disability
and health - version for children and youth. Geneva: WHO Library
Cataloguing-in-Publication Data; 2007.

27. Eiser C, Morse R: Can parents rate their child’s health-related quality of
life? Results of a systematic review. Qual Life Res 2001, 10:347.

28. Tiberg I, Hallstrom I: Översättning och testning av ett
livskvalitetsinstrument: The PedsQL Family Impact Module (Translation
and testing of a quality of life instrument: the PEDSQOL Family Impact
Module). Vard i Norden (Nordic Journal of Nursing Research & Clinical Studies)
2009, 29:38–42.

29. Björck-Åkesson E, Wilder J, Granlund M, Pless M, Simeonsson RJ, Adolfsson
M, Almqvist L, Augustine L, Klang N, Lillvist A: The International
Classification of Functioning, Disability and Health and the version for
children and youth as a tool in child habilitation/early childhood
intervention–feasibility and usefulness as a common language and
frame of reference for practice. Disabil Rehabil 2010, 32(Suppl 1):125–138.

30. Ibragimova N, Granlund M, Björck-Åkesson E: Field trial of ICF version for
children and youth (ICF-CY) in Sweden: logical coherence,
developmental issues and clinical use. Dev Neurorehabil 2009, 12:3–11.
31. Cramer JA, Spilker B: Quality of life and pharmacoeconomics : an introduction.
Philadelphia: Lippincott-Raven; 1998.

32. Polit DF, Beck CT: Nursing research : principles and methods. Philadelphia:
Lippincott Williams & Wilkins; 2004.

33. Krippendorff K: Content Analysis: An introduction to its methodology.
Thousand Oaks: SAGE; 2004.

34. Cieza A, Geyh S, Chatterji S, Kostanjsek N, Üstün B, Stucki G: ICF linking rules:
an update based on lessons learned. J Rehabil Med 2005, 37:212–218.

35. Ståhl Y, Granlund M, Gäre-Andersson B, Enskär K: Review Article: Mapping
of children’s health and development data on population level using the
classification system ICF-CY. Scand J Publ Health 2011, 39:51.

36. Adolfsson M, Granlund M, Pless M: Professionals’ views of children’s
everyday life situations and the relation to participation. Disabil Rehabil
2012, 34(7):581–592.

37. Adolfsson M, Malmqvist J, Pless M, Granlund M: Identifying child
functioning from an ICF-CY perspective: Everyday life situations explored
in measures of participation. Disabil Rehabil 2011, 33:1230–1244.

38. Varni JW, Burwinkle TM, Lane MM: Health-related quality of life
measurement in pediatric clinical practice: an appraisal and precept for
future research and application. Health Qual Life Outcome 2005, 3:34–34.

39. Connolly MA, Johnson JA: Measuring quality of life in paediatric patients.
PharmacoEconomics 1999, 16:605–625.

40. Morris C: Measuring participation in childhood disability: how does the
capability approach improve our understanding? Dev Med Child Neurol
2009, 51:92–94.

41. Fayed N, Schiariti V, Bostan C, Cieza A, Klassen A: Health status and QOL
instruments used in childhood cancer research: deciphering conceptual
content using World Health Organization definitions. Qual Life Res 2011,
20:1247–1258.

42. Riva S, Bullinger M, Amann E, von Mackensen S: Content comparison of
haemophilia specific patient-rated outcome measures with the
international classification of functioning, disability and health
(ICF, ICF-CY). Health Qual Life Outcome 2010, 8:139–139.

43. Erhart M, Ellert U, Kurth B-M, Ravens-Sieberer U: Measuring adolescents’
HRQoL via self reports and parent proxy reports: an evaluation of the
psychometric properties of both versions of the KINDL-R instrument.
Health Qual Life Outcome 2009, 7:77.

44. Ravens Sieberer U, Gosch A, Rajmil L, Erhart M, Bruil J, Power M, Duer W,
Auquier P, Cloetta B, Czemy L: The KIDSCREEN 52 Quality of Life Measure
for Children and Adolescents: Psychometric Results from a Cross Cultural
Survey in 13 European Countries. Value Health 2008, 11:645–658.

45. Ravens-Sieberer U, Wille N, Badia X, Bonsel G, Burström K, Cavrini G, Devlin
N, Egmar A-C, Gusi N, Herdman M, et al: Feasibility, reliability, and validity
of the EQ-5D-Y: results from a multinational study. Qual Life Res 2010,
19:887–897.

doi:10.1186/1477-7525-11-75
Cite this article as: Petersson et al.: Comparing children’s self-report
instruments for health-related quality of life using the International
Classification of Functioning, Disability and Health for Children and Youth
(ICF-CY). Health and Quality of Life Outcomes 2013 11:75.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Measuring health-related quality of life

	Method
	Materials
	Design and analytic procedure
	Reliability

	Results
	Representation of body functions
	Representation of activities and participation
	Representation of environmental factors

	Discussion
	Methodological considerations
	Limitations
	Conclusions and clinical implications
	Abbreviations

	Competing interests
	Authors’ contributions
	Authors’ information
	Acknowledgement
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


