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POPULAR SCIENCE SUMMARY OF THE THESIS 
Children and adolescents are important target groups for improving the health of the entire 
population. Every child has the right to achieve the best possible health and to get access to 
healthcare, treatments and rehabilitation. People are living longer all around the world, but 
not all years are lived in full health. Therefore, it is important to look beyond survival rates 
and also consider the quality of life. Lately, emphasis has been placed on measuring health 
from the perspective of the person experiencing the health state, to capture the patient 
perspective – an important complement to clinical indicators. Health-related quality of life 
questionnaires can be used to capture how people perceive their own health. Measurements of 
health-related quality of life can be included in population health surveys to monitor health 
over time, evaluate treatment effects and assess the cost-effectiveness of treatments.  
 
The overall aim of this thesis was to increase knowledge on measuring health-related quality 
of life among children and adolescents and to explore methods for assigning a value to health 
states, using the EQ-5D-Y instrument. Measuring and valuing health states among children 
and adolescents involves several methodological and ethical considerations, including how 
different questionnaires work in different contexts, what valuation methods are suitable to use 
and what the role of adults is in valuing the health of children and adolescents. Such 
considerations will most likely have an impact on decisions made by policymakers and 
healthcare providers as well as for resource allocation. 
 
The thesis includes four papers in which the health-related quality of life questionnaire EQ-
5D-Y has been used in different contexts and with different purposes. In the first paper, the 
questionnaire was used to acquire population reference data for adolescents. Population 
reference data can be used to interpret questionnaire results when the questionnaire has been 
used in specific patient groups. Findings showed that girls reported most problems in the 
mood dimension and boys reported most problems with pain/discomfort. Girls reported more 
problems than boys in most of the EQ-5D-Y dimensions. Respondents with one or both 
parents unemployed reported more problems than those with both parents employed. The 
EQ-5D-Y questionnaire was able to distinguish in health status between those reporting a 
comorbidity and those not doing so. In the second paper, the EQ-5D-Y questionnaire was 
used among patients in child and adolescent psychiatric inpatient care to describe health-
related quality of life. Another goal was to assess how the questionnaire worked in this 
context. As expected, most problems were reported in the mood dimension, but patients also 
reported problems at all severity levels in a majority of the EQ-5D-Y dimensions. Most 
patients managed to self-complete the instrument. Generally, the expected correlations with 
the Strengths and Difficulties Questionnaire were found. In the third and fourth papers, the 
focus was on valuation of children’s and adolescents’ health states. The third paper explored 
how adolescents valued their own current health state using a visual analogue scale. Findings 
from the paper showed that the mood dimension was considered to be the most important 
dimension of health and that it was feasible to derive values from adolescents’ self-reports. In 
the fourth paper, adolescents and adults were asked to value described health states for a 10-
year-old child in accordance with a standardised valuation protocol. Findings revealed this to 
be an emotional task, as participants felt terrible and doubtful when choosing between life 
years and health for a child. 
 
In this thesis, measurement and valuation of health states among children and adolescents 
were studied with both quantitative and qualitative methods, using the EQ-5D-Y 
questionnaire in several contexts and applying various valuation methods and perspectives. 
The papers in the thesis have thereby contributed to increased knowledge on the 
measurement and valuation of health among children and adolescents.   



ABSTRACT 

Introduction: Around the world, life expectancy is increasing but not all years are lived in 

full health. Hence it is important to look beyond survival rates and also measure health-

related quality of life. Measurement of health-related quality of life can be used to evaluate 

population health and treatment effects in clinical practice and to assess the cost-effectiveness 

of treatments or interventions. There has been increased interest in measuring health-related 

quality of life among children and adolescents and several instruments have been developed 

for this purpose. The uniqueness of health in younger ages needs to be considered, as 

childhood and adolescence usually encompass vulnerable periods. The ability to self-report 

health is related to the cognitive and emotional development of a person, irrespective of age. 

Health-related quality of life instruments can be divided into condition-specific and generic 

instruments. The EQ-5D-Y is a generic health-related quality of life instrument, developed to 

be suitable for self-completion by children from the age of eight years. The instrument covers 

five dimensions of health (mobility; looking after myself; doing usual activities; having pain 

or discomfort; feeling worried, sad or unhappy), with either three or five severity levels. 

There is a lack of population reference data for the EQ-5D-Y in Sweden and the use of the 

instrument in psychological or psychiatric conditions is relatively limited. Valuation of health 

is needed to combine responses related to the different dimensions and severity levels into a 

single index value, as different dimensions of health might affect the overall health status 

differently. Several methodological studies have been undertaken to derive values for the EQ-

5D-Y instrument and value sets have been developed either using experience-based values 

derived from children themselves or by asking an adult general population to value described 

health states for a child. There is no value set developed for the EQ-5D-Y in Sweden, and 

there is a lack of knowledge regarding people’s perceptions of valuing health states for 

children. 

Aim: The overall aim of this thesis was to increase knowledge on measuring health-related 
quality of life among children and adolescents in various contexts and to explore methods for 
valuing health states using the EQ-5D-Y instrument.  

Methods: The four papers of this thesis focused on population health, applications of the 

EQ-5D-Y instrument in psychiatric inpatient care of children and adolescents, exploration 

of experience-based values and people’s perceptions of valuing health states. In Papers I 

and III, data from a cross-sectional survey among a general population of adolescents were 

used to develop population reference data for the EQ-5D-Y-3L instrument and to explore 

experience-based values. Potential participants were asked to complete the instrument during 

school hours. In Paper I, regression analysis was used to investigate associations between 

problems reported in the EQ-5D-Y dimensions and mean Visual Analogue Scale (VAS) 

score and sex, age, self-reported comorbidity and parents’ socio-economic status. In Paper 

III, regression analysis was used to investigate if and how problems reported in the EQ-5D-

Y-3L predicted the VAS value. Paper II included patients in child and adolescent psychiatric 

inpatient care, with the aim to measure health-related quality of life and to assess the 



 

 

feasibility and construct validity of the EQ-5D-Y-5L by investigating correlations between 

the EQ-5D-Y-5L dimensions EQ VAS and the Strengths and Difficulties Questionnaire 

domains. In Paper IV, adolescents’ and adults’ perceptions of valuing health states for 

children were explored in a qualitative study. Adolescents and adults from the general 

population participated in individual Zoom interviews and were asked to complete several 

valuation tasks (Time Trade-Off (TTO) and Discrete Choice Experiment (DCE)) in 

accordance with a standardised valuation protocol. This was followed by a semi-structured 

interview. Qualitative content analysis was performed.  

Findings: In Paper I, girls in general reported more problems than boys in the EQ-5D-Y-3L 

dimensions and lower mean EQ VAS scores. Respondents with one or both parents 

unemployed reported more problems than those with both parents employed. The instrument 

was able to distinguish in health status between those with and without self-reported 

comorbidity. In Paper II, participants reported problems at all severity levels in most of the 

EQ-5D-Y-5L dimensions. As expected, most problems were reported in the mood dimension. 

The mean EQ VAS score was found to be very low. Feasibility was supported and construct 

validity indicated as some of the expected correlations between the EQ-5D-Y-5L and the 

Strength and Difficulties Questionnaire were found. In Paper III, the largest decrements in 

VAS values were observed for the mood dimension. All models performed similarly in terms 

of monotonicity and goodness of fit. In Paper IV, the qualitative content analysis resulted in 

two main categories ‘Thoughts and feelings when valuing children’s health states’ and 

‘Strategies when valuing children’s health states’. Participants felt terrible and doubtful when 

asked to choose between life years and health for a 10-year-old child and making decisions 

for a child was perceived as difficult and emotional. It was questioned who has the right to 

value health states for children. 

Conclusions: The papers in this thesis have contributed to increased knowledge on the 

measurement and valuation of health among children and adolescents. Population reference 

data for Sweden are now available for the EQ-5D-Y-3L and initial support for the use of the 

EQ-5D-Y-5L instruments within the context of child and adolescent psychiatric inpatient care 

is provided. Adolescents were able to value health states with the VAS, TTO and DCE 

methods, which indicates that it is possible to capture aspects that are important to young 

people, a group for whom decisions regarding treatments and interventions will be made. 

Mental health was expressed as the most important dimension of health when valuing health 

states. 

Key words: Children and adolescents; Discrete Choice Experiment; EQ-5D-Y; Experience-

based values; General population; Health-related quality of life; Psychiatric disorders; 

Psychometric properties; Visual Analogue Scale; Qualitative interviews; Time Trade-Off 
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1 INTRODUCTION 
Worldwide, several initiatives are being performed to protect and improve the health of 
children and adolescents. In the 2030 Agenda for Sustainable Development, ratified by all 
members of the United Nations (1), the third goal targets health and well-being. The 
Convention of the Rights of the Child, which has now been ratified by nearly 200 countries, 
clearly states that all children have the right to the best attainable health and to have access to 
healthcare and treatment (2). In 2020, the convention was adopted as Swedish law (3). The 
overarching target of the Swedish public health policy is to reduce avoidable health 
inequalities, with one target focusing on conditions in early life (4). Measuring health is 
central to understanding if such initiatives perform as intended. 

Around the world, people are living longer, with advanced technologies and treatments 
contributing to increased survival rates, but not all years are lived in full health. Hence, 
there is a need to look beyond survival (quantity) and also consider health status (quality) 
(5). For several decades, there has been an interest in measuring health across age groups, 
which is justified for several reasons. In clinical practice, health is measured to evaluate 
treatment effects and to determine which treatments are superior, while epidemiological or 
health economic interests could be to evaluate population health, identify certain subgroups 
at greater risk of ill health, and evaluate the cost-effectiveness of a certain treatment or 
intervention (6, 7). 

Regardless of why health is measured, another subject of discussion is how health can be 
measured. The view of the individual or patient, as the best judge of their own health, has 
received increased recognition as a complement to clinical indicators (8, 9). Self-reported 
health can be captured using health-related quality of life (HRQoL) instruments (10). 
Measurement of HRQoL can be used in population health surveys to monitor population 
health over time, to study subgroups and inequalities in health, to understand the burden of 
disease and to evaluate interventions or treatment effects (11). In clinical practice, 
measurement of HRQoL has facilitated capturing what is important to patients and has 
improved the communication between healthcare personnel and patients (12). As regards 
health among children and adolescents, there is growing interest in measuring self-reported 
HRQoL, and several age-adjusted generic instruments, i.e., not condition-specific, have 
been developed for this purpose (13). Valuation of health is important as different 
dimensions of health can impact overall health differently, and valuation is also needed to 
summarise reported severity levels of dimensions into a single index value (10). There is an 
ongoing debate regarding who should value health states (14, 15), and perhaps more 
crucial, who should value health for children and adolescents.  

A recent study in Europe and North America found that children and adolescents in general 
reported good health and life satisfaction. However, socio-economic divides, the increasing 
prevalence of mental health problems and the differences between boys and girls with girls 
reporting worse health, especially in older age groups, are worrying (16). In Sweden, an 
increased prevalence of mental health problems and psychiatric disorders has been 
observed among children and adolescents (17). 



 

2 
 

The focus of this thesis was to explore methodological considerations in and implications of 
the measurement and valuation of health among children and adolescents. The generic 
HRQoL instrument EQ-5D-Y, one among several available instruments, was used in all 
four papers included in this thesis. The thesis work was carried out at the intersection of 
public health and health economics, using health economic methods. The scope of health 
economics has been described by Alan Williams, by eight subcategories, as seen in Figure 
1 (18). This thesis can be placed under the subcategories (A) What influences health, other 
than healthcare? and (B) What is health and what is its value? Furthermore, the results of 
the thesis could be applied in the subcategories (E) Micro-economic evaluation at treatment 
level and (H) Planning, budgeting & monitoring mechanisms. The thesis encompasses 
population health, applications in psychiatric inpatient care of children and adolescents, 
exploration of experienced-based values and people’s perceptions of valuing health states. 

 

Figure 1. The field of health economics as described by Williams (18).  
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2 BACKGROUND 

2.1 MEASURING HEALTH AMONG CHILDREN AND ADOLESCENTS 

Improving patients’ health is the goal of most healthcare systems and the measurements of 
patient’s view on their own health is an important complement to the traditionally used 
clinical measures of health (9). The uniqueness of health among children and adolescents 
should be emphasised when measuring health in this target group (19). The heterogeneity of 
the group needs to be considered as young people go through different development stages 
encompassing various physical, emotional, behavioural and cognitive changes. Childhood 
and adolescence are vulnerable periods for many, which might influence health (20). Further, 
patterns of health and illness can differ between adults and children, with children having 
higher prevalence rates of some diseases. In many situations, children and adolescents are 
dependent on adults, in regards to both the environment they grow up in and in for example 
in accessing healthcare (19). 

It is commonly held that other people are poor observers of a person’s health, often 
underestimating psychological aspects and overestimating the impact of visible symptoms 
(12). Several studies have shown weak agreement between self-reports and proxy reports. 
Therefore, asking children and adolescents directly about their own health has been identified 
as the best source of information on this (22). The children’s and adolescents’ understanding 
of the concepts of health and illness and their ability to distinguish between response options 
are important when self-reported health is measured (22). As described by Williams (18) it is 
essential to know what health is and how health is defined. The age at which a child is able 
to self-report health is individual and the ability to self-report health might be influenced by 
cognitive and emotional development, irrespective of age (10). Younger respondents might 
differ from adults in their perception of time or in that they have less developed reading 
abilities and might be more sensitive to expectations from others to answer in a certain way 
(20). The definition of a child in the Convention of the Rights of the Child is age-based: 
every person below the age of 18 years (2). Adolescent has been defined as any person 
between the ages ten and 19 years, i.e., individuals below the age of 20 years (21). In this 
thesis, the target group was children and adolescents from the age of eight year and 
adolescents. 

2.2 HEALTH AND HEALTH-RELATED QUALITY OF LIFE (HRQOL) 

One of the most well-known definitions of health, given by the World Health Organisation 
(WHO), is ‘a state of complete physical, mental and social well-being and not merely the 
absence of disease or infirmity’ (23). Health comprises multiple dimensions including 
physical, psychological and social dimensions, and changes in overall health can be due to 
improvement or deterioration in one or more of the dimensions. HRQoL emerged from the 
concept of quality of life, as a narrower concept with a focus on evaluating aspects affected 
by disease or treatment for disease (12). HRQoL has been defined in various ways and has 
been described as a concept that refers to the impact that various aspects of health, such as 
physical, mental, emotional and general functioning, have on a person’s well-being (10). 
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2.3 HRQOL INSTRUMENTS FOR CHILDREN AND ADOLESCENTS 

Instruments that measure HRQoL can be recognised as patient-reported outcome measures 
(PROMs). PROMs have been defined as ‘any report of the status of a patient’s health 
condition that comes directly from the patient, without interpretation of the patient’s 
response by a clinician or anyone else’ (24). PROMs can also be used to measure health in 
healthy individuals and have then been referred to as person-reported outcomes (PROs). To 
be even more inclusive and cover situations when a proxy is used to report health, for 
example to assess health among young children or cognitively ill patients, the term ‘health 
outcome assessment’ has been used. This term focuses on what is measured, i.e., health, 
rather than on who is reporting it (12). In this thesis, a generic instrument, the EQ-5D-Y, 
has been used throughout. As both self-reported and proxy-reported versions of the 
instrument exists, the term HRQoL instrument will be used. 

HRQoL instruments can be classified as either generic or condition-specific. Condition-
specific instruments focus on collecting information relevant to specific diseases or 
symptoms. For example, a condition-specific instrument for asthma patients will likely 
include questions on shortness of breath, which is common in patients with asthma (25). In 
contrast, generic instruments cover general aspects of health and can be applied in a range 
of different conditions, as well as in healthy populations (12). There are both advantages 
and disadvantages to both types of instruments. The use of generic instruments enables the 
comparison of HRQoL across patient groups and with the general population, but 
condition-specific instruments can capture what is important for patients with a certain 
condition. As condition-specific and generic instruments serve different purposes, the 
choice of instrument should be guided by the aim behind its use. There are also situations 
where a combination of instruments is beneficial. However, the burden for the respondent 
should be minimised. There are checklists to guide the choice of instruments (12). Several 
generic and condition-specific instruments can be used to measure HRQoL among children 
and adolescents (26). 

In order to apply HRQoL in economic evaluations, a generic instrument is required (12). 
Furthermore, the generic instrument used in economic evaluation needs to be accompanied 
by a value set, where each of the health states described in the classification is assigned an 
index value. The value set is constructed by aggregating individual responses (10). Generic 
instruments that have a value set assigned to them are commonly called preference-based 
instruments or multi-attribute utility instruments (MAUIs). Few instruments for children and 
adolescents fulfil the requirements to be used in economic evaluation. Chen & Ratcliffe (13) 
identified nine MAUIs that have been used in paediatric populations. Recently, two 
additional MAUIs have been added: the Infant Quality of Life Instrument (IQI), developed to 
assess health in the first year of life (27), and the EQ-5D-Y-5L, a version with five severity 
levels compared to the EQ-5D-Y-3L that has three severity levels (28). All MAUIs 
encompass several dimensions of health, but which dimensions these are varies by MAUIs. 
Chen et al. identified pain/discomfort and mobility/walking as the most commonly included 
dimensions, while fertility, dexterity and concentration were only captured in one instrument 
each (29). The choice of who should value health states vary between MAUIs and most 
commonly an adult general population have valued the health states, but also parents or 
adolescents have been asked to value health states. For some instrument national value sets 
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are developed, while other instruments focuses on having adults-specific and adolescents-
specific value sets (13). An overview of commonly used MAUIs is presented in Table 1. 

Table 1. Overview of MAUIs modified from Chen & Ratcliffe (13). 

 

Several important points have been highlighted in choosing an instrument to use in routine 
general practice, such as whether relevant dimensions are included, whether the instrument 
has been used in similar contexts previously, the acceptability of the instrument among both 
patients and personnel, and the time for completion (30). The importance of assessing 
measurement properties when an instrument is used in a population or context where it has 
not been used before has been highlighted, regardless of the instrument (31). 

2.4 MEASUREMENT PROPERTIES 

When assessing measurement properties, validity, reliability and feasibility are important, and 
different strategies have been presented in the literature to test and to define these concepts 
(12). Validity concerns the extent to which the instrument measures what it is intended to 
measure. Validity can be divided into the subgroups content validity, criterion validity and 
construct validity (12). Content validity reflects if the content of the instrument is relevant, 
with one aspect being face validity. Face validity is commonly investigated once the 
instrument has been developed by asking the target group and experts whether the instrument 
covers the relevant concept (32). Concurrent and predictive validity are subgroups of criterion 
validity (12). Concurrent validity means the agreement with the ‘true value’ and predictive 
validity refers to the instrument’s ability to predict future health status (12). Construct validity 
relates to if the instrument is able to measure the construct of interest; in this thesis, the 
construct of interest is HRQoL. The assessment of construct validity includes testing if 
hypothesised correlations are confirmed. This involves a degree of uncertainty and therefore 
Fayers & Machin (12) emphasise use of the expression ‘may be valid’. Known-group 
validity, a subgroup of construct validity, refers to if subgroups that are expected to report 
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different, for example based on disease severity, actually do report different. Further, 
construct validity covers convergent and discriminant validity. Convergent validity 
investigates if concepts that are related in theory correlates in practice, and discriminant 
validity assess if unrelated concepts are uncorrelated (12). 

Reliability concerns the consistency and reproducibility of an instrument. Consistency refers 
to the degree to which items in an instrument measure the same thing (32). Reproducibility, 
also called stability, refers to if the same result is captured when the instrument is used 
repeatedly in a group with unchanged health status (12). Reliability can be indicated even if 
the instrument is not valid: it might (reliably) fail to measure the intended construct (12). 
Sensitivity and responsiveness are other important measurement properties. Sensitivity 
concerns if the instrument can capture differences between groups. Responsiveness concerns 
if the instrument can detect change, for example that if the overall health status of a patient 
decreases, the instrument captures this pattern. Feasibility refers to how acceptable an 
instrument is for the respondents. It has been assessed by investigating the proportions of 
missing or ambiguous answers and can also incorporate time for completion. Several studies 
have been conducted to investigate the psychometric properties of the EQ-5D-Y instrument, 
these studies are described in Appendix A.  

2.5 THE EQ-5D AND THE EQ-5D-Y INSTRUMENTS 

EQ-5D is a widely used generic HRQoL instrument developed to measure, compare and 
value health status across populations (11). There are two different versions of the instrument 
for both adults and children and adolescents, where the descriptive system contains the same 
five dimensions of health with three or five response alternatives i.e., severity levels. Each of 
the versions comes with several options for mode of administration (Table 2). The youth 
versions, EQ-5D-Y-3L and EQ-5D-Y-5L, were developed based on the structure of the adult 
versions, with modified language and layout to be suitable for self-completion by children 
from the age of eight years (28, 33, 34). The ‘EQ-5D’ and ‘EQ-5D-Y’ are the correct terms to 
use when referring to the instruments. In the EQ-5D-Y-3L and EQ-5D-Y-5L versions, Y 
stands for Youth, 3L for three severity levels, and 5L for five severity levels (35). The EQ-
5D-Y-3L and the EQ-5D-Y-5L are shown in Appendices B and C. 

The EQ-5D-Y instruments all cover five dimensions of health (mobility; looking after 
myself; doing usual activities; having pain or discomfort; feeling worried, sad or unhappy), 
and have a recall period of ‘today’ (33, 34, 36). As mentioned, there are two versions of the 
instrument, with three (EQ-5D-Y-3L) and five (EQ-5D-Y-5L) severity levels, respectively. 
The version with five severity levels was developed based on the same assumption as for the 
adult version, i.e., that this would create a more sensitive instrument and reduce ceiling 
effects (37). The EQ-5D-Y-5L was developed in an international collaboration (28), where I 
led the work on the Swedish version. Four language versions of the instrument were 
developed in parallel, with the development performed in two phases. In the first phase, a 
literature review of existing instruments was carried out and focus group interviews were 
conducted with children and adolescents in each country to identify possible severity levels. 
When several possible levels were identified, individual sorting and response scaling 
interviews (in Sweden, 60 interviews) were carried out to rate the severity levels. In the 
second phase, cognitive interviews (in Sweden, 32 interviews) were carried out to investigate 



 

7 
 

the target group’s opinions on two possible versions. Regarding the dimensions in the 
descriptive system, it was decided on beforehand that these were not to be assessed within 
this project (28).  

In addition to the descriptive system, the EQ-5D-3L-Y and EQ-5D-Y-5L consist of a visual 
analogue scale, the EQ VAS, where the child or adolescent scores his/her own overall health 
status from best (100) to worst (0) imaginable health (28, 33).  

Table 2. Overview of the different versions of the EQ-5D instrument 

Version, year Dimensions Severity levels 

(levels 1−3/5) 

Age range Mode of administration No of 

language 

versions 

EQ-5D-3L, 1990 Mobility 

Self-Care 

Usual Activities 

Pain/Discomfort 

Anxiety/Depression 

No problems 

Some/moderate 

problems  

Confined to bed, 

unable to, extreme 

problems 

≥16 years Self-completion 

- paper, smartphone, 

tablets, laptop/desktop 

Interview 

-face-to-face, telephone 

Proxy 

-several versions 

>180 

EQ-5D-5L, 2009 Mobility 

Self-Care 

Usual Activities 

Pain/Discomfort 

Anxiety/Depression 

No problems 

Slight problems 

Moderate problems 

Severe problems 

Unable to/extreme 

problems 

≥16 years Self-completion 

- paper, smartphone, 

tablets, laptop/desktop 

Interview 

-face-to-face, telephone 

Proxy 

-several versions 

>130 

EQ-5D-Y-3L, 

2010 

Mobility 

Looking after myself 

Doing usual activities 

Having pain or 

discomfort 

Feeling worried, sad or 

unhappy 

No problems 

Some problems/a bit 

A lot of 

problems/very 

8−11 years 

12−15 years 

(adult versions 

can also be 

used) 

Self-completion 

- paper, smartphone, 

tablets, laptop/desktop 

Interview 

-face-to-face, telephone 

Proxy (for 4−7 years) 

-several versions 

>90 

EQ-5D-Y-5L*, 

2019 

Mobility 

Looking after myself 

Doing usual activities 

Having pain or 

discomfort 

Feeling worried, sad or 

unhappy 

No problems/Not 

A little bit of 

problems 

Some 

problems/quite 

A lot of 

problems/really 

Cannot/extreme 

8−11 years 

12−15 years 

(adult versions 

can also be 

used) 

Self-completion 

-paper 

4 

*Has an experimental-version status (soon to be a beta-version status), at the time of writing. 

2.6 VALUATION OF HEALTH STATES 

Issues related to valuation of health states are what valuation method to use and what 
perspective to apply. There are several reasons for valuing health states. One could be to 
summarise the reported severity levels of the different dimensions into a single index value, 
as different dimensions of health might impact differently on the overall health status (10). 
When using health outcome measures, such as the EQ-5D-Y instrument, in economic 
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evaluations, quality adjustment of life years is essential. This involves combining length of 
life and HRQoL into quality-adjusted life years (QALYs). Thus, it is necessary to capture the 
value attached to each health state, which can be done by using various valuation methods 
(7). The value of a specific health state reflects how good or bad the health state is, according 
to the opinion of those asked to complete the valuation task. In the context of valuation of 
health states, the terms utility, value and preference are often used interchangeably (7). 
However, there is a difference depending on if the choice has been made under uncertainty 
and whether or not the valuation method used was choice-based (7). For decisions to be made 
under certainty the respondent should assume the outcome to be certain, while for decisions 
under uncertainty, at least one of the alternatives include a probability of an outcome (7). 
Utility is often defined as an individual’s strengths of preferences for an outcome under 
uncertainty (38). One way of classifying preference-elicitation methods adapted from 
Drummond et al. (7) is shown in Figure 2. In this thesis, the focus has been on scaling and 
choice-based valuation methods under certainty. Therefore, the term ‘value’ is used. 

Response method Certainty (values) Uncertainty (utility) 

Scaling Rating scale 
Visual Analogue Scale 
Ratio scale 

 

Choice Time Trade-Off 
Paired comparison 

Standard Gamble 

Figure 2. Classification of preference-elicitation methods adapted from Drummond et al. (7). 

2.6.1 Valuation methods 

The most commonly used direct valuation methods for adults are the Standard Gamble (SG), 
the Time Trade-Off (TTO) and the Visual Analogue Scale (VAS) methods (7, 10). The SG 
method has been referred to as the classical method for ‘decision under uncertainty’ (38), but 
has also been criticised for measuring other factors (e.g., risk attitudes), rather than the value 
of the health state (10). When the SG method is used for chronic states, respondents are 
presented with two alternatives. Alternative 1 has two different outcomes with different 
probabilities: either perfect health for X years or immediate death. Alternative 2 has a certain 
outcome for the health state for X number of years. The probabilities in alternative 1 are then 
changed until the respondent is indifferent to the choice between alternatives 1 and 2 (7, 10). 
The TTO method was developed to be a more simple alternative to derive health state values 
compared to SG (10), but has been argued to lack foundation of utility theory (38). When the 
TTO method is used, the respondent is asked to choose between being in a specified health 
state for X number of years or being in full health for a shorter time. The number of years in 
full health is varied until the respondent is indifferent between the alternatives (7, 10). 

When using the VAS as a valuation method, respondents are asked to record a value for a 
health state on the scale, commonly numbered between 0−100. Traditionally, there has been a 
view that rescaling is required when using the VAS without end points defined as ‘dead’ and 
‘full health’ for the purpose of economic evaluation (7). However, recently the theoretical 
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assumptions for rescaling the VAS values have been challenged (39). An advantage of the 
VAS method is that it is easy to understand; however, whether or not it is a choice-based 
method has been discussed (7, 10). When it comes to asking children and adolescents to 
value health states, both the SG and the TTO methods have been called into question (40, 41). 
sdcm  

Other valuation methods such as the Discrete Choice Experiment (DCE) and the Best-Worst 
Scaling (BWS) have previously been used in younger ages (42). When using the DCE or 
BWS methods, respondents are asked to choose between two health states, either with 
duration or without duration (10). Indirect methods use preference-based instruments to ask 
respondents to describe their health in several dimensions with multiple severity levels. To 
convert the responses into values, a value set already elicited from a population is applied (7, 
10).  

2.6.2 Perspectives in valuing health states 

Various perspectives can be used when applying valuation methods. There is an ongoing 
debate regarding whether health state values for adults should be based on an experience-
based or a hypothetical perspective (see for example (14, 15, 43)). Experience-based values 
are derived from those who are currently experiencing the health state being valued, while 
hypothetical values are obtained from persons imagining what it would be like to be in the 
health state, i.e., a described health states (10). Both perspectives can be applied when 
deriving health state values from the general population, the difference is whether 
respondents are asked to value their own health state (experience-based) or a described health 
state (hypothetical) (44). The distinction between experience-based and hypothetical values is 
that the former is based on experience and the latter is based on preference (10). The choice 
of perspective can play an important role when used to calculate QALYs for economic 
evaluations (10). 

2.7 VALUATION OF CHILDREN’S AND ADOLESCENTS’ HEALTH STATES 

There are several methodological and practical challenges in valuation of health states in the 
adult setting and these are even more pronounced when it comes to children’s and 
adolescents’ health states. Issues regarding valuation of health states for children and 
adolescents are in addition to which valuation method to use and what perspective to apply, if 
children and adolescents themselves should value health states as they are the target group, 
and if so, what methods are feasible and what ethical aspects need to be taken into 
consideration. 

Central questions include which methods that are feasible, and what perspective should be 
used to derive health state values, and at what age it might be possible to value health states 
and with what method (13, 45−47). Commonly used valuation methods for adults could be 
inappropriate among youths, as children and adolescents might fail to consider the presented 
alternatives or to fully grasp the time aspect of the task (22). Further, several of the valuation 
methods used to derive hypothetical values for adults incorporate the concept ‘dead’ which 
can be an ethical barrier to deriving values directly from young people (48). Lipman et al. 
(49) have stressed the difference between the individual perspective and the child perspective 
and how that might influence decision-making. A literature review revealed that 23 different 
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valuation methods have been used to elicit childhood utility; among those using a MAUI, 
almost half used a value set derived from a different population than the population assessed 
(50). Further, the review showed an increase in the number of studies, but most were carried 
out in a high-income setting. Regarding perspective and who should value health states when 
it comes to children and adolescents an additional perspective (beyond experience-based or 
hypothetical) can be suggested: the parent or family perspective (19).   

2.7.1 Valuation of EQ-5D-Y health states 

Several methodological studies have been undertaken to investigate different valuation 
methods and perspectives. A VAS, with the anchors ‘best imaginable health’ and ‘worst 
imaginable health’, has been used to value hypothetical health states for adults and 
adolescents separately (51). Respondents were asked to rank health states for a 10-year-old 
child, an adult and themselves. In general, lower mean VAS values (worse health) were 
found when health states were associated with a child (51). Furthermore, in a valuation study 
based on the EQ-5D-Y-3L, the respondents were asked to choose between two health states 
with a given duration (52). Reductions in the pain/discomfort dimension and in the mood 
dimension contributed to the largest loss in QALYs (52). In another study, using the TTO and 
the DCE methods, higher mean values (better health) were observed for children than adults, 
which can be an indication of reluctance to trade off life-years in children (41). Both studies 
suggested that values based on the EQ-5D-3L should not be used for the EQ-5D-Y-3L (41, 
51). 

Comparisons of adolescents’ and adults’ preferences have been made, using different 
approaches (53−55). Dalziel et al. (55) concluded it to be feasible for adolescents to value 
their health state using a BWS method. However, results differed between countries. In the 
Australian sample, adolescents rated being very worried, sad or unhappy as the worst, while 
adults reported having a lot of problems with pain/discomfort as the worst. In the Spanish 
sample, all respondents rated having a lot of problems with pain/discomfort as the worst (55). 
In addition, when using the DCE, adolescents’ and adults’ values differed and adolescents 
had no difficulties completing the DCE task (53, 54). Possible methods to anchor DCE values 
at 0 = dead and differences between the child and adult perspectives have been investigated 
using the TTO (56). The value for 33333 (i.e., a lot of problems, the most sever level, in all 
dimensions) was closer to 0 from the child perspective than from the adult perspective, with a 
similar pattern observed when using VAS and DCE with a given duration. Using the VAS as 
valuation method and varying the age of the hypothetical child from 4 to 16 years did not 
affect the valuation of the EQ-5D-Y health state, except in the cases of one moderate and one 
severe health state (57). A qualitative study by Powell et al. (58) revealed differences in 
willingness to trade life-years depending on the perspective applied (58). In general, 
participants were less willing to trade life-years for children. However, avoiding suffering for 
the child was also important. Participants expressed difficulties in imagining a 10-year-old 
child and what they imagined differed (58). Lipman et al. (49) discussed the difference 
between the individual perspective and the child perspective when valuing EQ-5D-Y health 
states (49), pointing out possible differences in utility and highlighted challenges with both 
approaches. Using different perspectives (self, other, adult, child) has been shown to impact 
on how EQ-5D-Y-3L health states are valued and respondents were in general more 
consistent when valuing their own health than when doing so for someone else (49). 
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2.7.2 Value sets for the EQ-5D-Y-3L 

A value set for the EQ-5D-Y-3L was developed based on children’s self-reported EQ VAS 
values (59). This was the first published value set developed based on children’s own current 
health states (59). In 2020, a standardised valuation protocol was published (60) to guide the 
elicitation of values for the EQ-5D-Y-3L instrument. According to the protocol, values 
should be elicited from a general adult population asked to value health states for a 10-year-
old child with the DCE and TTO methods. Since this protocol was published, value sets have 
been developed for Slovenia (61) and Japan (62). In both these value sets, the dimension 
‘having pain or discomfort’ was valued as the most important health dimension for a child. 
More than 20 national value sets are currently in the pipeline for the EQ-5D-Y-3L (63). 

2.7.3 The EQ-5D-Y in economic evaluation 

One of many reasons to value health states is for the purpose of economic evaluation. Health 
economics concerns the distribution of scarce resources to improve health and can be defined 
as the application of economic theories and methods to health and healthcare (5). Economic 
evaluation can be described as a tool to help decision makers to evaluate the health outcomes 
of interventions and to prioritise between different alternatives (7); and the foundation of 
economic evaluation is the measurement and valuation of health states (10). 

Several study protocols have been published in which the authors planned to use the EQ-5D-
Y instrument to measure health among children and adolescents for economic evaluation (see 
for example (64)). There are also studies where the adult version of the instrument has been 
applied; either by asking children and adolescents themselves to complete the instrument or 
by using a proxy assessment. The reason to use the adult version of the instrument among 
children and adolescents could be the availability of several national value sets. 

The EQ-5D-Y-3L instrument has been used to measure health among children and 

adolescents in economic evaluation, but value sets for the adult version, EQ-5D-3L, have 

been used to derive values. In a study where an economic evaluation was performed 

comparing one session of cognitive behavioural therapy with multiple sessions, the EQ-5D-

Y-3L was used to measure health and the UK value set for EQ-5D-3L was applied (64). For 

children with cancer, a cost-effectiveness analysis of different exercise programmes was 

evaluated, with health measured using the EQ-5D-Y-3L, and the Dutch value set for the EQ-

5D-3L was applied (65). The EQ-5D-Y-3L has also been used in sensitivity analyses for 

investigating effectiveness and cost-effectiveness of two brief psychological treatments (66). 

The EQ-5D-Y-3L has further been used to measure effects of an after-school dance 

programme, with the UK value set for the EQ-5D-3L being applied (67). The cost-

effectiveness of an online cognitive behaviour programme has been assessed (68), where the 

EQ-5D-Y-3L was used to measure HRQoL and the Swedish value set for EQ-5D-3L was 

applied. Parents to children at risk of Attention Deficit-Hyperactivity Disorder (ADHD) 

proxy-reported their children’s health with the EQ-5D-Y-3L instrument, to investigate the 

cost-effectiveness of a group parenting intervention programme applying the UK value set for 

EQ-5D-3L (69). The cost-effectiveness of implementing a ketogenic diet for children and 

adolescents has been assessed (70). The EQ-5D-Y-3L was used to measure health and both 
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the UK and Dutch value sets for the EQ-5D-3L were applied. However, it should be noted 

that applying value set for the EQ-5D-3L to derive values for the EQ-5D-Y instrument is not 

recommended (41, 51, 71). 

2.7.4 Valuation of health states based on other instruments 

Several studies have been carried out exploring valuation of health states based on other 
instruments. As regards the Child Health Utility-9 Dimensions (CHU-9D) instrument, both 
adults and adolescents have been asked to value health states. The first value set developed 
for the CHU-9D was derived using the SG method in an adult general population (72). Later, 
the TTO method was used to generate a value set among young adults (73). Participants 
completed the TTO task without difficulties, and values generated using the TTO method 
were in general lower than values derived from a general population using the SG method. 
Among younger participants, aged 11–13 years, the BWS and DCE methods have been 
recognised as superior to the TTO and SG methods in terms of feasibility and comprehension 
(40). Due to the age of the participants, the anchor point in the SG task was changed from 
‘immediate death’ to reflecting the lowest level on all of the nine dimensions of the CHU-9D; 
similarly, ‘death’ was changed to ‘unknown health status’ in the TTO task (40). The BWS 
method has also been used in China to derive childhood- and adolescence-specific values for 
the CHU-9D (74). Two independent valuation tasks were undertaken in parallel: a BSW task, 
to investigate children’s and adolescents’ preferences and a TTO task among older 
adolescents to enable rescaling of the BWS values on a scale between 0 (dead) and 1 (full 
health). An adolescence-specific value set for the CHU-9D has been developed by collecting 
data from an online survey using the BWS method among adolescents aged 11–17 years (75). 
To anchor the values, previously derived TTO values among young adults were used (73). 
This valuation study generated in general lower values (more severe) compared to previous 
studies (42, 72), which might be due to the rescaling (75). All valuation studies for the CHU-
9D are based on values of hypothetical health states i.e., individuals being asked to imagine 
how it would be like to be in a certain health state.  

Both adolescent- and adult-specific hypothetical value sets have been developed based on the 
CHU-9D and the Assessment of Quality of Life-6D (AQOL-6D). Data were collected among 
adolescents aged 11–17 years and the different value sets for each instrument were then 
employed. For both instruments, the use of the adolescent-specific value set resulted in lower 
mean values than use of the adult value set (76). Furthermore, based on health states from the 
AQOL-6D, a TTO task was performed in a classroom setting among adolescents aged 14 
years and above. In this multi-national study, cultural and other context-specific differences 
in health state values were observed. In general, the respondents had no difficulties in 
completing the valuation task (77). 
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2.8 RATIONALE OF THIS THESIS 

Investments in a person’s health during childhood and adolescence increase the likelihood of 

the person becoming a healthy adult. Therefore, children and adolescents are important target 

groups for the overall goal of improving the health of the entire population (78). The 

Convention of the Rights of the Child (2) declares that ‘states parties shall assure to the child 

who is capable of forming his or her own views the right to express those views freely in 

matters affecting the child, the views of the child being given due weight in accordance with 

the age and the maturity of the child’. This could be interpreted as giving children and 

adolescents the right to express how they perceive their own health, and the right to be asked 

about their views regarding health state valuation. 

Using HRQoL instruments and gathering data from the general population of children and 

adolescents enables monitoring of population health over time. Establishing population 

reference data based on a HRQoL instrument is important to facilitate comparison of the 

health status of specific patient groups with the general population. Sweden lacks population 

reference data for the EQ-5D-Y instrument. The EQ-5D-Y instrument has been used across 

patient groups, but its use for psychological and psychiatric conditions is relatively limited. 

The adult version of the instrument, the EQ-5D-3L, is currently being used in psychiatric 

inpatient care for adults in Region Stockholm. To enable following of patients over time and 

across the transition from child to adult healthcare, it is important to investigate how the EQ-

5D-Y instrument can be applied in child and adolescent psychiatric inpatient care.  

Regarding valuation of health states among children and adolescents, several methodological 

studies have been undertaken, investigating valuation methods and perspectives. These 

studies have highlighted the complexity of valuing children’s and adolescents’ health states. 

Multiple approaches have been used to value health states and the findings have varied 

depending on valuation method, perspective and if adults or youths were asked to complete 

the valuation tasks. There is a knowledge gap regarding how adolescents value their own 

health states and if and how these values differ from hypothetical values obtained from an 

adult general population. A standardised valuation protocol to value described health states 

has been published and used in many ongoing studies, but no methodological studies have 

been undertaken to substantiate a value set regarding how people think and reason when they 

are asked to value health states for a 10-year-old child. This thesis has aimed to bridge these 

knowledge gaps. 
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3 RESEARCH AIM 

3.1 OVERALL AIM OF THE THESIS 

The overall aim of this thesis was to increase knowledge on measuring health-related quality 
of life among children and adolescents in various contexts and to explore methods for valuing 
health states using the EQ-5D-Y instrument.  

 

3.2 RESEARCH QUESTIONS 

The following research questions (RQs) were explored in this thesis: 

RQ1 How do children and adolescents in the general population in Sweden report their 
health-related quality of life assessed by the EQ-5D-Y-3L, by age, sex and socio-
economic status? (Paper I) 

RQ2 How do children and adolescents in various disease groups report their health-related 
quality of life assessed by the EQ-5D-Y-3L and EQ-5D-Y-5L? (Papers I and II) 

RQ3 What is the feasibility and validity of the EQ-5D-Y-3L and the EQ-5D-Y-5L for 
usage among children and adolescents in various disease groups? (Papers I and II) 

RQ4 How do children and adolescents value their own health states? (Paper III) 

RQ5 How do adolescents and adults perceive valuing described health states for children? 
(Paper IV)
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4 MATERIALS AND METHODS 

4.1 OVERVIEW OF THE PAPERS 

This section provides an overview of the research methodology used in the four papers 
included in the thesis (Table 3). 

Table 3. Overview of Papers I–IV. 

 Paper I Paper II Paper III Paper IV 

Specific study 

objectives 

To describe  

population health 

status based on the  

EQ-5D-Y-3L 

To measure HRQoL 

and test the 

feasibility and 

construct validity of 

the EQ-5D-Y-5L 

To explore 

experience-based 

VAS values 

To explore people’s 

perception of valuing 

health states for 

children 

Guided by RQs RQ1, RQ2, RQ3 RQ2, RQ3 RQ4 RQ5 

Study design Cross-sectional 

survey study 

Cross-sectional 

survey study 

Cross-sectional 

survey study 

Qualitative interview 

study 

Study participants General population 

of adolescents  

Patients in child and 

adolescent 

psychiatric inpatient 

care 

General 

population of 

adolescents  

General population of 

adults and adolescents 

Number of 

participants 
n = 6,574 n = 52 n = 6,468 n = 20 

Mode of 

administration, year 

of data collection 

Paper-and-pencil 

survey, 2014 

Paper-and-pencil 

survey with an 

interviewer present, 

2018 

Paper-and-pencil 

survey, 2014 

Individual interviews 

with adolescents and 

adults, 2021 

Outcome measures EQ-5D-Y-3L; SRH; 

self-reported disease 

and functional 

impairment; mental 

distress  

EQ-5D-Y-5L; SRH; 

SDQ 

EQ VAS People’s perceptions; 

EQ-5D-3L; TTO; 

DCE 

Data analysis Chi-square test, 

Fisher’s exact test, 

Mann-Whitney U 

test, logistic and 

multiple linear 

regression 

Chi-square test, 

Mann-Whitney U 

test, Spearman’s 

rank correlation, 

Pearson’s correlation 

Regression 

analysis (ordinary 

least-square and 

generalised linear 

models)  

Qualitative content 

analysis 
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In Paper I, the focus was on measuring HRQoL using the EQ-5D-Y-3L and presenting 

population data by age, sex and socio-economic status. In Paper II, the EQ-5D-Y-5L 

instrument was applied among patients at a child and adolescent psychiatric inpatient care 

clinic. In Papers III and IV, the focus was on valuation of children’s and adolescents’ health 

states, where experience-based values were explored in Paper III, and people’s perceptions of 

valuing hypothetical health states were explored in Paper IV. 

4.2 STUDY DESIGN AND STUDY SETTINGS 

In Papers I and III, data were obtained from a general population survey Life and Health – 

young people 2014. This was a cross-sectional total population survey sent out every third 

year to all adolescents in grades seven and nine and in the second year of upper secondary 

school in Region Örebro County. The survey was first sent out in 2005 and it has since then 

been distributed seven times, most recently in 2020. The EQ-5D-Y-3L was included in the 

survey in 2014 only; hence, data from that year were used in the thesis. The survey included 

questions on the adolescents’ living conditions and health-related behaviours, in addition to 

the EQ-5D-Y-3L instrument and questions regarding health in general (79). In 2014, two 

different versions of the survey were distributed, where the older participants received 

additional questions regarding for example sexual behaviours and illicit drugs. The results 

from the survey are used as a basis for prioritisation within the region and its municipalities, 

as well as support for health promotion in schools. 

In Paper II, data were collected with an interview-administered cross-sectional survey at a 

child and adolescent psychiatric inpatient facility in Region Stockholm. In Sweden, 

psychiatric specialist care for children and adolescents 0–17 years is divided across outpatient 

clinics and inpatient care. Psychiatric inpatient care annually treats around 2,500 children and 

adolescents and there is a total of 148 hospitals beds available for such care in Sweden. The 

organisation of psychiatric inpatient care for children and adolescents can vary between 

regions, with some regions not having their own psychiatric inpatient care. The catchment 

area of the child and adolescent psychiatric inpatient care facility in Stockholm encompasses 

the entire county (80). A majority of patients in child and adolescent psychiatric inpatient 

care are treated voluntarily, but compulsory care may occur in some cases; this is regulated 

under law. Treatment duration ranges from a couple of days to a few weeks or months; in 

2020, the mean length of stay was 9.3 days. Children and adolescents with severe psychiatric 

disorders, for example severe depression, suicidal thoughts, and attempts, severe eating 

disorders and psychotic or bipolar disorders, are treated at psychiatric inpatient facilities (80). 

More than half of these patients are girls, and a majority are aged 13–17 years, but patients as 

young as eight years are treated in inpatient care. The study for Paper II, was a collaboration 

between Karolinska Institutet and Region Stockholm, starting in 2016 as a part of a larger 

quality improvement work in child and adolescent psychiatric inpatient care. I was 

responsible for coordination of the study, supervised the data collection, presented the study 

to healthcare personnel, as well as getting it approved by the management and applying for 

ethical approval. 
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Paper IV was a qualitative interview study where video interviews and valuation exercises 

were conducted with adolescents and adults through Zoom. Most participants took part in 

their interview from home and some from their workplace. All participants were required to 

have their cameras on during their interview. I was responsible for applying for ethical 

approval, recruiting participants and conducting the interviews.   

4.3 STUDY PARTICIPANTS AND DATA COLLECTION  

In Papers I and III, data were collected through a survey distributed by the teachers and 

principal at each school and potential participants were asked to complete the survey during 

school hours. Before the survey was distributed, parents/guardians were informed about the 

aim of the study and how to withdraw their child from participation. Students consented to 

participating by putting the survey in an envelope and sealing it. Data used in Papers I and III 

were already collected when I started my doctoral education. The EQ-5D-Y-3L data from this 

survey were unique, as they made up one of the largest samples of adolescents answering the 

questionnaire at that time. However, as data were already collected, I had no opportunity to 

influence which variables to include in the survey and I received only a subsample of all 

variables included. In total, 7,399 pupils completed the survey, and the response rate was 

79.7%. For Paper I, the total sample consisted of 6,574 participants, as those with a missing 

or ambiguous answer regarding sex, age or any of the EQ-5D-Y-3L dimensions were 

excluded. For Paper III, the total sample consisted of 6,468 participants, as those with a 

missing VAS score were also excluded.  

In Paper II, recruitment of study participants was based on a convenience sample (81) among 

patients who were admitted to psychiatric inpatient care or who had stayed overnight for 

observation at the psychiatric emergency department. Inclusion criteria were being aged eight 

years or above, as the EQ-5D-Y-5L instrument is suitable for self-completion from that age, 

and having knowledge of the Swedish language, as the aim of the study was to test feasibility 

and construct validity of the Swedish language version of the EQ-5D-Y-5L. Prior to a patient 

being asked to participate in the study, their general health status was assessed by healthcare 

personnel. This was important, as these patients were in a vulnerable situation. Potential 

participants and their parents/guardians were informed about the study in writing and 

verbally, and both the patient and parents/guardians were asked to sign an informed consent 

form. For potential participants aged 15 years or older, who were seeking care alone, 

informed consent was only obtained from the adolescent him- or herself. The aim was to test 

the EQ-5D-Y-5L in as pragmatic a way as possible hence few inclusion criteria were used 

(Figure 3). Data collection took place in a separate treatment room, either at the emergency 

department or at the inpatient wards.  

For Paper II, we developed and pilot-tested the survey used. The survey consisted of the EQ-

5D-Y-5L instrument, a question on self-rated health and the SDQ with an impact supplement. 

In addition, open-ended questions regarding participants’ perceptions of the EQ-5D-Y-5L 

were included (results shown elsewhere (82)). The survey was self-completed with an 

interviewer present. Initially, the design of the study was to follow patients from admission to 
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discharge, to test if the EQ-5D-Y-5L could capture changes in HRQoL within this patient 

group. As the patients were extremely vulnerable and the circumstances did not allow for 

healthcare personnel at the clinic to collect data, the second author of Paper II – a nurse with 

experience from working in the psychiatric context – joined the research team and carried out 

the interviews. With the context in mind, it was important not to interfere with everyday 

clinical practice when planning and performing the study. This led to few patients (n = 6) 

being followed up at discharge. Hence, only data collected at admission were presented in 

Paper II, and due to the general condition of each patient, data were collected between one 

and six days after admission. For the six patients who were followed up at discharge, the 

average length of stay was 21.3 days. Background characteristics, sex, age and diagnosis 

were collected from the patients’ medical records. The process of recruitment of participants 

and data collection is described in Figure 3. 

 
Figure 3. Overview of the process of recruitment and data collection for Paper II. 

In Paper IV, participants were recruited from two groups: the general population of adults and 

the general population of adolescents. The choice of recruiting a general population was 

based on the target group of the standardised valuation protocol (60). To also include 

adolescents was important, as there is a lack of studies exploring if the TTO question is 

suitable to use within this group and as previous studies have shown differences between 

adolescents and adults preferences (53, 54). To recruit adults, an advertisement regarding the 

study, including a short description of the aim and content of the interviews, was published 

on Karolinska Institutet’s web page. Potential participants were asked to contact me to book 

an appointment for a virtual interview using Zoom. In the planning of the study, face-to-face 

interviews were considered. However, due to the COVID-19 pandemic, Zoom interviews 

were conducted instead. Convenience sampling (81) was used as participants were enrolled 

on a first come, first served basis and the criteria for participation was having knowledge of 

the Swedish language. Regarding recruitment of adolescents, several upper secondary schools 

were contacted. However, all schools but one declined participation due to the COVID-19 

pandemic, as they were not willing to put more pressure on their students, who already had a 

hard time managing distance education. One upper secondary school in Region Stockholm 

agreed to participate and an e-mail was sent out to all students with a short description of the 

aim of the study and the content of the interviews. Students were asked to contact me if they 

were interested in participating in the study. More than 40 students replied to the e-mail and 

participants were enrolled on a first come, first served basis. Video interviews were 
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conducted where I, the interviewer, shared my screen with the participants to help them 

visualise the tasks. Alongside the valuation tasks, answers given by participants and 

observations made by the interviewer were documented by hand. All participants received a 

gift card to compensate for the time they spent participating in the interview. 

Prior to data collection, the UK version of the standardised valuation protocol was obtained 

from the EuroQol Group. I performed an initial translation of the protocol into Swedish, and 

thereafter a translation process was undertaken where I continuously discussed and reversed 

the translation in collaboration with the last author of Paper IV. The third author of the paper 

reviewed the final draft of the translation. It was important to stay as close as possible to the 

wording of the UK source version, but at the same time ensure capture of the correct meaning 

in Swedish. The translation was tested in the manner it was going to be presented to the 

respondents. This led to some minor changes, such as use of capital letters and avoiding the 

use of different wordings for the same concept. As the aim of Paper IV was to explore 

people’s perception of valuing health states based on the standardised valuation protocol for 

the EQ-5D-Y-3L (60), it was important for us to set up the tasks in accordance with the 

suggestions in the protocol and to collect data through individual interviews. In the protocol, 

a programme called EQ-PVT is used to visualise the TTO and DCE tasks. Examples of how 

the TTO and DCE methods were shown to the participants in Paper IV (as presented in the 

standardised valuation protocol) can be found in Figures 4 and 5.  

 

 
Figure 4. Example of the TTO task used in Paper IV, adapted from the standardised valuation 

protocol (60). 
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Figure 5. Example of the DCE task used in Paper IV adapted from the standardised valuation 

protocol (60). 

After finalising the translation, I updated and coded an underlying Excel file to make it 

possible to conduct the valuation tasks in Swedish using the EQ-PVT. The EQ-PVT was 

tested several times, so I knew how to use it and deal with any situations that might arise, for 

example if respondents wanted to go back and change answers already given. In Paper IV, in 

accordance with the standardised valuation protocol (60), participants were asked to complete 

three so-called wheelchair examples, three TTO practice examples, followed by 10 TTO 

tasks and 15 DCE tasks. A semi-structured interview guide was developed to capture how 

people perceive the valuing health states in accordance with the standardised valuation 

protocol. In developing the interview guide, the three key-components: thoughts, reasoning 

and feelings, were identified to capture participants’ perceptions. Feedback on the interview 

guide was received from a person outside the research team as well as from the co-authors of 

Paper IV. The data collection for Paper IV is described in Figure 6.  

 

Figure 6. Overview of the components of the standardised valuation protocol (60). 

Prior to the main data collection, the programme and the interview guide were tested during 

three pilot interviews with adults and two pilot interviews with adolescents. Though I had 

previous experience of conducting interviews with both adults and children and adolescents, 

this was the first time I conducted interviews through Zoom. Hence, it was important for me 

to know that the technology worked as planned. Some of the participants were accustomed to 
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using Zoom, especially the adolescents, since they were being given distance education at the 

time. However, no participant had experience of valuing children’s health states, either on 

Zoom or face-to-face. The pilot interviews also provided practical insights, for example how 

to conduct valuation tasks through Zoom and how to get the best audio quality.  

The main data collection took place between February and April 2021 and adults (n=10) and 

adolescents (n=10) participated in individual video interviews. Each interview lasted between 

44 and 79 minutes. All interviews were recorded and transcribed. According to Brinkmann & 

Kvale (83), recording enables the interviewer to focus on the interaction during the 

conversation. I performed all the interviews and the co-authors in Paper IV listened to a 

sample of the recordings and reviewed my interview technique. Additional to the recordings, 

quantitative data collected in the valuation tasks were obtained during the interviews and after 

each interview a short summary of the interview was written down where for example 

interviewees’ body language and reactions were documented. Information power (84) can be 

used to guide decisions regarding sample size in qualitative studies, based on the more 

information the participants have the lower number of participants is required. Applying this 

to Paper IV, it was difficult to anticipate how much information the participants could 

provide as they were asked how they perceived the valuation tasks having no prior 

experience. However, the aim of Paper IV can be considered quite narrow which would 

imply less participants. In contrast, the lack of underlying theory and would imply the need of 

more participants. The number of interviews was continuously considered during the process. 

4.4 OUTCOME MEASURES 

4.4.1 The EQ-5D-Y-3L and the EQ-5D-Y-5L 

The EQ-5D-Y-3L and the EQ VAS were the outcome measures in Papers I and III. In Paper 

II, the outcome measures were the EQ-5D-Y-5L and the EQ VAS. In Paper IV, the EQ-5D-

3L and the EQ VAS were used to assess the participants’ self-reported health at the beginning 

of the interview, in accordance with the standardised valuation protocol (60), to familiarise 

respondents with the dimensions of health ahead of the later valuation tasks. 

4.4.2 Self-rated health (SRH) 

Self-rated health (SRH) is a single question has been used in health surveys among adults and 

youths to assess the respondent’s self-reported health (85). For instance, in the KIDSCREEN 

instrument, a validated and commonly used instrument for measuring HRQoL in children and 

adolescents, the first question is the SRH question (86). For data collection in Papers I–III, 

the SRH question was phrased ‘How is your overall health?’. The response options were as 

follows: ‘very good’, ‘good’, ‘neither good nor bad’, ‘bad’, ‘very bad’. 

4.4.3 Strength and Difficulties Questionnaire (SDQ) 

The Strength and Difficulties Questionnaire (SDQ) is a screening questionnaire used to 

provide insights into children’s and adolescents behaviours, emotions and relationships (87). 
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In Paper II, a self-completion version of the SDQ instrument developed for 11–17-year-olds 

was employed together with an impact supplement. The SDQ was chosen as it was used at 

several psychiatric outpatient facilities for children and adolescents within Region Stockholm 

to evaluate treatment effects (88). The instrument covers five scales: ‘conduct problems’, 

‘emotional symptoms’, ‘peer relationship problems’, ‘hyperactivity/inattention’ and 

‘prosocial behaviour’, with five items in each. The SDQ instrument has a recall period of six 

months.  

4.5 SELF-REPORTED DISEASE, FUNCTIONAL IMPAIRMENT AND 
DIAGNOSIS 

In Papers I and III, information regarding self-reported disease, functional impairment and 

mental distress was collected. In Paper II, the primary diagnosis registered in each patient’s 

medical record at admission was used to categorise patients. The diagnoses were grouped 

based on ICD-10 categories (89); all primary diagnoses with less than five registrations were 

grouped together. In Paper IV, participants were asked if they had any disease or if they had 

experience of disease in someone close to them.  

4.6 SOCIO-ECONOMIC STATUS 

In Papers I and III, parents’ employment status was used as a proxy for socio-economic 

status. Parents’ employment status was assessed through a multiple-choice question regarding 

the respondent’s father’s and mother’s employment statuses. Asking adolescents to report 

their parents’ employment statuses has been used previously (90). Respondents who ticked 

more than one option were excluded, as we had no information on the proportion of time 

spent in each status. Father’s and mother’s employment statuses were combined into parents’ 

employment status. As few participants reported that both their mother and father were 

unemployed, we decided to divide the variable into ‘both parents working’ versus ‘one or 

both parents unemployed’. In Paper IV, the adult participants were asked open questions 

regarding their occupation and years of education and adolescents were asked about their 

parents’ occupations. 

4.7 VALUATION METHODS 

In Paper III, the EQ VAS was used as a valuation method and respondents were asked to rate 

their own health. In Paper IV, respondents were asked to value health states for an imagined 

10-year-old child with TTO and DCE methods. Using the TTO method, respondents were 

asked to choose, for a 10-year-old child, between living in a health state for a certain number 

of years and living a shorter time in full health. Using the DCE, respondents were asked to 

choose between two health states, and which they preferred for the 10-year-old child. The 

outline for how the valuation tasks were performed in Paper IV was based on the 

standardised valuation protocol for the EQ-5D-Y-3L (60). 
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4.8 FEASIBILITY  

Feasibility of an instrument is closely related to acceptability of an instrument and commonly 

include the investigation of proportion of missing and ambiguous values, time for 

completion, if any questions were difficult to answer and if the respondent answered the 

instrument independently. A high proportion of missing values indicate a poor acceptability 

of the instrument (12).  

4.9 DATA ANALYSIS 

The main outcomes in Paper I were proportion of reported problems in the EQ-5D-Y-3L 

dimensions, mean and median EQ VAS score. Feasibility was assessed based on the 

proportions of missing and ambiguous answers for the dimensions and the EQ VAS. 

Respondents with a missing value on any of the EQ-5D-Y-3L dimensions were deleted, in 

accordance to a complete case analysis which is recommended when the proportion of 

missing values is small <5% (12). Respondents were divided into three age groups: 13−14 

years, 15−16 years and 17−18 years. The proportion of reported problems in the EQ-5D-Y-

3L dimensions and mean EQ VAS scores were compared as regards to sex, age group, SRH, 

self-reported comorbidity and parents’ socio-economic status. To investigate possible 

statistically significant differences in the proportion of reported problems in the dimensions 

(categorical variables) the Chi-square and the Fisher’s Exact test were used; for differences in 

EQ VAS scores the non-parametric Mann-Whitney U test was used (91). The severity levels 

some and a lot of problems were combined into any problems. To investigate association 

between the binary outcome (no problems versus any problems in each of the dimensions) 

and sex, age group and parents’ socio-economic status multiple logistic regression was used 

and results shown as odds ratio (OR). To investigate association between the mean EQ VAS 

score and sex, age group, parents’ socio-economic status, self-reported disease and functional 

impairment and mental distress, multiple linear regression was used. 

The main outcomes in Paper II were proportion of reported problems in the EQ-5D-Y-5L 

dimensions, mean and median EQ VAS score. Feasibility was assessed based on the 

proportions of missing and ambiguous answers for the dimensions and the EQ VAS, time for 

completion and the proportion of participants independently self-completing the 

questionnaire. Respondents were divided into two age groups: 13−15 years and 16−17 years. 

The proportion of reported problems in the EQ-5D-Y-5L dimensions and mean EQ VAS 

scores were compared as regards to sex, age group and diagnosis group. To investigate 

possible statistically significant differences in the proportion of reported problems in the 

dimensions (categorical variables) the Chi-square test was used; for differences in EQ VAS 

scores the non-parametric Mann-Whitney U test was used (91). To assess measurement 

properties in terms of construct validity the Spearman’s’ rank correlation was used to test the 

relationship between the categorical variables reported problems in the EQ-5D-Y-5L 

dimensions and the SDQ domains and the Pearson’s correlation was used to test the 

relationship between the continuous variables EQ VAS and SDQ total score (12).  
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The main outcome in Paper III was the EQ VAS value. The VAS value was used as the given 

number between 0−100 reported by the respondent. To investigate if problems reported in the 

EQ-5D-Y-3L can predict the VAS value ordinary least square (OLS) models and generalised 

linear models (GLMs) were used. GLMs have previously been used in the development of 

experience-based VAS value sets for the adult versions EQ-5D-3L and EQ-5D-5L (92–94). 

Dummy variables for each dimension were created, where the dummy variable for level two 

represent the increment from no problems to some problems and the dummy variable for 

level three the increment from some problems to a lot of problems. Interaction variables were 

tested if some problems (level 2) or a lot problems (level 3) were reported in any of the 

dimensions. To assess different models the primary consideration was to confirm that the 

decrement in VAS value increased as problems reported in the different dimensions 

increased. Making the choice for the final model to use for the calculation of VAS values for 

the 243 EQ-5D-Y-3L health states, the criteria of monotonicity, goodness of fit, simplicity of 

the model and understandability were considered. To compare goodness of fit of the four 

models the observed VAS values were compared with predicted VAS values (95).  

In qualitative research, the purpose of analysing the material is to give a voice to the 

participants and describe their experiences or perceptions (96). In Paper IV, a qualitative 

content analysis was performed. Concepts were formed by thoroughly reading the material 

without trying to categorise the data into a pre-existing framework (96). All interviews were 

transcribed, and to get to know the material even better I transcribed a sample of interviews 

myself, following the suggested transcription conventions of Green & Thorogood (96). Once 

all interviews were transcribed, the data were imported into NVivo, a program developed to 

facilitate data management. The analysis was guided by the three phases, preparation, 

organising and reporting, as suggested by Elo & Kyngäs (97). In the preparation phase, the 

material was repeatedly listened to and the notes from the interviews were used to deepen the 

understanding of the data. In the organising phase, headings and notes were written down in 

the margin of the transcribed material. The specific codes were organised into broader 

subcategories, incorporating both similar and dissimilar contents, and further grouped into 

main categories. In the reporting phase, the focus was on the process of reporting how the 

data were analysed and description of the results. The title of the manuscript of Paper IV: 

‘Like holding the axe on who should live or not’, was a quote from one of the participants, 

expressed during the TTO task. 

4.10 TRUSTWORTHINESS 

How trustworthiness is described can differ between quantitative and qualitative research 

traditions (98). In qualitative research, the concepts of credibility, transferability, 

confirmability and dependability have been used to assess trustworthiness (99). One of 

several suggested strategies to enhance credibility is triangulation (99). In Paper IV, 

triangulation was to some extent performed as all co-authors were engaged in the entire 

process. Further, both I and one of the co-authors individually coded a sample of the 

transcribed interviews and afterwards codes were compared and discussed. The process of 
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data collection and analysing the material was continuously discussed among all co-authors. 

A sample of audio files and transcripts of the interviews were sent to co-authors and the 

interpretation of the material was challenged during meetings. Two methods were used in 

parallel to collect data: the recorded and transcribed interviews and the interviewer’s notes. 

Regarding transferability, it is important to consider how the findings from Paper IV can be 

applied to other contexts or populations (96). To enable the reader to make a decision 

regarding transferability I have provided a description of the context, the sample strategies, 

the sample size, the participants as well as the different tasks included in the interviews. To 

increase confirmability of the results, illustrative quotes from the participants have been 

included, both in the manuscript of Paper IV as well as herein presenting different quotes 

than in the manuscript. To promote dependability, the activities and decisions made during 

the research process were documented. All steps, from data collection to interpretation of 

findings and drawing conclusions, have been carried out together with the co-authors. 

Reflexivity  

Reflexivity is a concept often considered in qualitative studies where the researcher considers 

their own role in generating and analysing data, including their background, occupation and 

social status (96). Thinking about the generation of data as production rather than collection 

of data might explain why reflexivity is important. Though reflexivity is most often used in 

qualitative research, I would argue that the concept can be applied to all four papers in my 

thesis. The way in which my background, sex, age, social status and previous experiences 

might have influenced the data generated in Paper IV is probably similar to how they 

influenced the way in which we chose to analyse data and present findings in Papers I–III. 

When I was accepted as a PhD student, I had recently completed my Master’s degree in 

health economics, management and policy at Karolinska Institutet. It was during the first year 

of the Master’s programme that I first came across the concept of measuring and valuing 

health. Little did I know then that this would be the topic of my doctoral thesis. For my 

Master’s thesis, I decided to collect data using the EQ-5D-Y-3L instrument at 15 paediatric 

medical clinics in Region Stockholm, to test the instrument among children and adolescents 

with asthma. This became my first experience of writing a scientific article (100), and – more 

importantly – my first experience of data collection in the Swedish setting. During this 

challenging process, I learned how to organise data, present a project to healthcare personnel 

and continuously engage and motivate personnel to continue with data collection. I also saw 

the heavy workload of healthcare personnel and the barriers to taking on additional tasks, 

such as collecting data for research projects. 

The initial idea for Paper II arose when analysing the data in Paper I, as it appeared that 

adolescents who reported often or always being depressed also reported the lowest HRQoL. I 

started to investigate how HRQoL instruments had been used to measure mental illness and 

was surprised at the relatively small number of studies, especially among children and 

adolescents. At that point in time, many of the major newspapers in Sweden were reporting 

that adolescents were feeling worse than ever, and that mental illness was on the rise. My 
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supervisors and I shared a concern for mental illness and the many discussions we had were 

the starting point for Paper II. Bearing the experiences from the asthma study in mind, I 

planned the data collection for Paper II. This was a collaboration between Region Stockholm 

and Karolinska Institutet, and part of quality improvement work taking place at the child and 

adolescent psychiatric inpatient facility. 

Early on in my doctoral education, I knew that I would like to learn more about qualitative 

research and improve my skills in conducting interviews. I had some previous experience of 

doing interviews in Ghana, and among children and adolescents in Sweden when developing 

the EQ-5D-Y-5L in an international project where I led the data collection in Sweden. 

However, the topic of Paper IV fell into place when I heard that the EuroQol Group was 

about to publish a standardised valuation protocol to guide the elicitation of values for the 

EQ-5D-Y-3L instrument. As I had read many texts on ‘who should value health states’ for a 

literature review we had conducted (43), and as Swedish authorities prefer values derived 

from persons in a given health state in (experience-based values), it seemed important to 

explore people’s perceptions of valuing health states based on the protocol valuing health 

states for an imagined 10-year-old child. As I am influenced by the Swedish context 

regarding whom we believe should value health states, I needed to reflect on my 

preconceptions throughout the process and consider how those could affect how I asked 

questions and how the participants answered. 

Early in my doctoral education, I was introduced to the EuroQol Group Association – the 

international multidisciplinary research group that is the scientific body for the development 

and application of the EQ-5D – and since 2017 I have been a member of the group. This has 

enabled me to take an active role to discuss methodological challenges of measuring and 

valuing health states among youth in an international context. The EuroQol Group has not 

had any influence regarding the design of my studies, interpretation of results or in 

formulating any conclusions from the studies.   

4.11 ETHICAL CONSIDERATIONS 

Young people participated in the studies underlying all four papers of this thesis. Children 
and adolescents are considered a vulnerable group in research, and the combination of being a 
minor and suffering from psychiatric disorders (Paper II) might make a participant even more 
vulnerable. Hence, it was of particular importance to enable the target group to make their 
own decisions on whether or not to participate. Furthermore, it was important to provide clear 
descriptions of potential risks and benefits that might come with participation, as young 
people might have greater difficulties to judge these on their own. It is pointed out in the 
Declaration of Helsinki (101) that vulnerable groups should receive additional protection. 
Conducting research in vulnerable groups must be justified by it not being possible to reach 
the same results in other groups. For the studies in this thesis, I had to include young people 
to capture self-reported health in this target group. In this work, showing respect for 
children’s and adolescents’ participation was crucial.  
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For the children and adolescents involved in these studies, participation might not be 
beneficial at an individual level. However, policymakers and healthcare providers might be 
able to use the results of the studies to gain insights for decision-making. The results could 
also possibly be used to guide interventions to improve health among children and 
adolescents. On the other hand, the risk of harm from participating was considered low. Still, 
there is always a possibility that questions regarding health can provoke thoughts and 
reflections among the participants.  

In all four papers, participants were informed that participation was voluntary and that they 
could withdraw from participation at any time without explanation. Participants were also 
informed that the data provided would be processed with confidentiality. The power 
relationship between children and adolescents and the researcher needs to be taken into 
consideration. For example, it might be difficult for young people to say no or withdraw from 
participation. Hence, it was important to give potential participants enough time to make an 
informed decision as well as to suggest what they could say if they wanted to withdraw.  

Data for Papers I and III were collected during school hours and pupils were informed about 
the survey and invited to participate by teachers or principals. Participants received written 
information about participation and after completion were asked to put the survey in an 
envelope and seal it. Informed consent was obtained by pupils handing in the sealed 
envelope. Recruiting participants in school, through teachers who know them, might make 
some young people feel obliged to participate. Therefore, it was important that participants 
could leave the survey blank without anyone knowing this, handing in an empty survey in 
their sealed envelope. The envelopes remained sealed until they were opened by the company 
hired to scan the surveys. After scanning, the surveys were stored by the county council, in a 
locked area. Prior to data collection, parents/guardians were informed about the study and 
that they could withdraw their adolescent from participating. The potential risks of 
completing the survey were assessed to be minimal and the student health clinic was 
informed about the survey, to be prepared if any pupil needed extra support. Ethical approval 
to collect survey data was sought (Dnr: 2013/459) and, as it was judged that no sensitive data 
were to be collected, an advisory statement was issued. For Papers I and III, the research 
teams received a subset of variables from the survey for the data analysis. Data used in Papers 
I and III were already collected, and thus I had no influence over the process of collecting 
data or the ethical application.  

In Paper II, data were collected from children and adolescents in a psychiatric inpatient 
context. Hence, it was crucial to be particularly cautious when planning the data collection. 
When potential participants had been identified and healthcare personnel had assessed their 
health status, they were invited to participate in the study. The patients received a letter with 
information to enable them to judge whether or not they wanted to participate. 
Parents/guardians also received a letter with information. For patients younger than 15 years, 
written informed consent was collected from both parents/guardians and from the patient. For 
any patient older than 15 years seeking healthcare on their own, written informed consent was 
collected only from the patient. Recruiting participants at healthcare facilities through 
healthcare staff who know the patients might make some young people feel obliged to 
participate. Therefore, in Paper II, as patients were interviewed by an external person not 
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involved in the care they received this might have been protective. This person was a nurse 
with previous experience of working with patients with psychiatric disorders. 

In writing the ethical application for Paper II, it was important for me to reflect over possible 
scenarios and that data collection was a continuous process running throughout the project, in 
close collaboration with healthcare personnel. Ethical approval was granted (Dnr: 2016/1993-
31) and two amendments were approved as the study progressed (Dnr: 2017/2491-32, 
2018/245-32). In the first amendment, an additional questionnaire (SDQ) was added and a 
new member of the research team was included. The second amendment was to clarify that 
respondents aged 15 years and above did not need informed consent from their 
parents/guardians to participate. This was important, as many of the patients at the clinic 
sought healthcare without a parent or guardian present. The second amendment also 
contained updated letters with information to both the young people and the 
parents/guardians, clearly stating that the patients’ answers were going to be documented in 
their medical records. 

Ethical approval was obtained for Paper IV (Dnr: 2020-03754). The plan was initially to 
conduct the interviews face-to-face, which was specified in the application. Due to the 
COVID-19 pandemic, there was no option other than to conduct the interviews digitally. 
Hence, an amendment was sent in, and approval was granted (Dnr: 2020-05390). Prior to 
initiating data collection, I often asked myself if it was justifiable to ask adolescents to trade 
life-years for health in the case of a 10-year-old child in the TTO task. I also considered how 
participating in the interviews might affect the participants. After completing a few 
interviews with young participants, I understood that the fear of talking about life, death and 
mental health problems was my own. I am still overwhelmed by the participants’ willingness 
to share their experiences and thoughts with me, a stranger. Still, it was important for me to 
read out a statement at the end of each interview, telling the participants that these kind of 
questions could provoke many different kinds of thoughts and feelings and to provide them 
with information regarding where to turn if they needed support. Throughout the interviews, I 
also repeatedly asked the participants if they were feeling all right and reminded them that 
they could withdraw at any time without explanation. Further, a practical concern when 
interviewing can be the potential power relationship between the interviewer and the 
respondent (102). This might be even more pronounced when a young person is interviewed 
by an adult. Hence, it was important that I clearly stated that there were no right or wrong 
answers. Moreover, I took care in how I worded the questions, since young people may 
accept questions that adults might refuse to answer (83).
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5 RESULTS 
In this section, the results of the four papers are presented. First, background characteristics 

of study participants and the proportions of reported problems across the EQ-5D-Y 

dimensions are summarised for Papers I–IV. This is followed by results of measurement 

properties in terms of feasibility from Papers I and II, correlations between the EQ-5D-Y-5L 

and the SDQ from Paper II, and results regarding valuation of health states from Papers III 

and IV.  

5.1 CHARACTERISTICS OF STUDY PARTICIPANTS 

Characteristics of study participants refer to participants’ age, most common self-reported 

disease and diagnoses at admission, sex and parent’s employment status. In Papers I−III, self-

reported survey data were collected from adolescents with a mean age of 15.1 years. In Paper 

II, the mean age of respondents in the child and adolescent psychiatric inpatient care was 15.4 

years. In Paper IV, interview data were collected from both adolescents (n=10) with a mean 

age of 16.7 years, and adults (n=10) with a mean age of 35.7 years. In Papers I and III, the 

most commonly self-reported disease was symptoms in the eyes or nose (22%). In Paper II, 

the most common diagnosis at admission was depressive episode/depressive disorders 

(F32−33), and three quarters (73%) of participants self-reported having had their psychiatric 

symptoms for more than one year. In Paper IV, 20% of the participants reported having a 

disease, and 75% reported having experience of disease in relatives. In Papers I and III about 

half of the sample were females, while in Papers II and IV, around 80% were females. In 

Papers I and III, a majority (73%) reported that both their parents were working; in Paper IV, 

all adolescents reported that at least one of their parents was working and among adults, 60% 

were employed and 40% were students or on parental leave.  

5.2 MEASUREMENT OF HEALTH WITH EQ-5D-Y-3L AND EQ-5D-Y-5L 

5.2.1 Most problems reported in the mood dimension in all studies 

In all studies, participants reported most problems in the dimension ‘feeling worried, sad or 

unhappy’ (Table 4). In Paper I, 4.5% reported a lot of problems (level 3) in the dimension 

‘feeling worried, sad or unhappy’ and 2.5% reported a lot of problems in the dimension 

pain/discomfort. Comparable figures for some problems (level 2) were 33.1% and 35.7%, 

respectively. This means when considering the most severe level the proportion of problems 

was highest in the mood dimension. In Paper II, a majority (87.0%) of the participants 

reported being quite (level 3), really (level 4) or extremely (level 5) worried sad or unhappy. 

In Paper III, the mood dimension had the largest association with VAS value. In Paper IV, 

almost half of the participants reported problems in the anxiety/depression dimension, and 

mental health was reflected to be the most important dimension among both adolescents and 

adults when asked to value health states for a 10-year-old child. Participants’ mean EQ VAS 

score varied between 29.2 (Paper II) and 78.3 (Paper IV). 
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Table 4. Distribution of reported problems in the EQ-5D dimensions for Papers I−IV. 

  Paper I Paper II Paper IIIa Paper IVb 

  n = 6,574 n = 52 n = 6,468 n = 20 

EQ-5D dimensions % n % n  n % % n 

Mobility (walking about)                 

   Level 1 95.4 6,270 73.1 38 95.3 6,167 100.0 20 

   Level 2   4.2 277 21.2 11 4.3 277 0.0 0 

   Level 3 0.4 27 3.8 2 0.4 24 0.0 0 

   Level 4 −  − 1.9 1  −  −  −  − 

   Level 5  − − 0.0 0 − − − − 

Looking after myself                 

   Level 1 99.0 6,508 51.9 27 99.0 6,405 100.0 20 

   Level 2   0.8 54 36.5 19 0.8 53 0.0 0 

   Level 3 0.2 12 11.5 6 0.2 10 0.0 0 

   Level 4  −  − 0.0 0  −  −  − − 

   Level 5 − − 0.0 0 − − − − 

Doing usual activities                 

   Level 1 91.1 5,991 11.5 6 91.1 5,892 0.9 18 

   Level 2   8.0 529 7.7 4 8.1 523 0.1 2 

   Level 3 0.8 54 40.4 21 0.8 53 0.0 0 

   Level 4  −  − 25.5 13  −  − − − 

   Level 5 − − 15.4 8 − − − − 

Having pain or discomfort                 

   Level 1 61.5 4,042 26.9 14 61.4 3,971 0.8 16 

   Level 2   35.7 2,346 34.6 18 35.8 2,314 0.2 4 

   Level 3 2.8 186 21.2 11 2.8 183 0.0 0 

   Level 4 − −  13.5 7  −  − −   − 

   Level 5 − −  3.8 2 −  − −   − 

Feeling worried, sad or unhappy                  

   Level 1 62.4 4,099 5.8 3 62.3 4,029 0.6 11 

   Level 2   33.1 2,179 7.7 4 33.2 2,149 0.4 9 

   Level 3 4.5 296 23.1 12 4.5 290 0.0 0 

   Level 4  − − 40.4 21  − −  −  −  

   Level 5 − − 23.1 12 − −  −  −  

EQ VAS mean score (SD) 75.4 (18.0)  29.2 (19.5) 75.4 (18.0)  78.3(11.7) 

EQ VAS median  80 30   80 80 

aThe same data as in Paper I were used, restricted to those reporting EQ VAS           
In Papers I and III, the EQ-5D-Y-3L with three severity levels, was used where Level 1 = no problems, Level 2 = some problems and 
Level 3 = a lot of problems 
In Paper II the EQ-5D-Y-5L with five severity levels was used, where Level 1 = no problems, Level 2 = a little bit of problems, Level 3 = 
some problems/quite, Level 4 = a lot of problems/really and Level 5 = cannot/extreme 
In Paper IV the adult version EQ-5D-3L was used, hence the dimensions were the following; mobility, self-care, usual activities, 
pain/discomfort and anxiety/depression where Level 1 = no problems, Level 2 = some/moderate problems, Level 3 = 
unable/extreme  

5.2.2 Distribution of reported problems across sex and age groups 

In Paper I, the highest proportion of reported problems among girls was in the dimension 

‘feeling worried, sad or unhappy’ where 50.4% reported some or a lot of problems; among 

boys, it was in the dimension ‘pain/discomfort’ where 30.5% reported some or a lot of 

problems. In general, girls reported more problems than to boys. 
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In Table 5, OR for reporting some or a lot of problems controlled for sex, age and parents’ 

employment status are presented. After controlling for age and parents’ employment status 

girls were still found to be more likely than boys to report problems in the dimensions ‘doing 

usual activities’, ‘having pain or discomfort’ and ‘feeling worried, sad or unhappy’. The 

highest OR (3.44) to report problems was observed for girls in the ‘feeling worried, sad or 

unhappy’ dimension. Adolescents in the age group 15−16 years were found to be more likely 

to report problems in the ‘feeling, worried sad or unhappy’ dimension and less likely to report 

problems in the ‘mobility’ dimension, than the youngest age group. After controlling for sex 

and age, adolescents with one or both parents being unemployed, were still more likely to 

report problems in the dimensions ‘doing usual activities’, ‘pain/discomfort’ and ‘feeling 

worried, sad or unhappy’.   

Table 5. Odds ratio (OR) (95% confidence intervals) for reporting some or a lot of problems 

on the EQ-5D-Y-3L dimensions controlled for sex, age and parents' employment status. 

  

Mobility         
(walking about) 

Looking after 
myself 

Doing usual 
activities 

Having pain or 
discomfort 

Feeling worried, 
sad or unhappy 

  
OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Sex 
                    

   Boys 
reference                 

   Girls 1.04 (0.78-1.37) 0.55 (0.30-1.02) 1.53 (1.24-1.88) 1.97 (1.75-2.21) 3.44 (3.04-3.88) 

Age                     

   13─14 years reference                 

   15─16 years 0.57 (0.40-0.81) 0.66 (0.32-1.35) 1.30 (1.00-1.68) 1.02 (0.89-1.18) 1.27 (1.09-1.47) 

   17─18 years 0.80 (0.55-1.16) 0.83 (0.39-1.77) 0.92 (0.72-1.17) 0.88 (0.77-1.02) 0.97 (0.84-1.12) 

Parents' employment 
status                     

   Both employed reference                 

   One/both unemployed 0.79 (0.38-1.62) 1.86 (0.66-5.23) 1.56 (1.03-2.31) 1.52 (1.17-1.97) 1.68 (1.28-2.20) 

Some and a lot of problems were collapsed into any problems 
This table is published as Table 5 in Paper I (Åström M, Persson C, Lindén-Boström M, Rolfson O, Burström K. Population 
health status based on the EQ-5D-Y-3L among adolescents in Sweden: Results by sociodemographic factors and self-reported 
comorbidity. Qual Life Res. 2018;27(11):2859-71) 

 

In Paper II, both boys and girls reported most problems in the dimension ‘feeling worried, sad 

or unhappy’ (no comparison was made between sexes as too few boys (n=9) participated). In 

Paper I, respondents aged 15−16 years, reported most problems in the dimensions ‘doing 

usual activities’, ‘having pain or discomfort’ and ‘feeling worried, sad or unhappy’ of all age 

groups. The youngest age group, 13−14 years, reported most problems in the dimension 

‘mobility’ of all age groups. In Paper II, there were no statistically significant differences in 

proportion of reported problems between age groups, except for pain/discomfort when the 

response options were dichotomised into no problems and any problems, than the younger 

age group 13−15 years reported more problems than the age group 16−17 years. However, a 

larger proportion in the older in the age group reported more severe problems. 
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5.2.3 Disease, functional impairment and socio-economic status were 
associated with worse HRQoL  

In Papers I and II, the distribution of the proportions of reported problems in the EQ-5D-Y 

dimensions were investigated for different subgroups. In Paper I, self-reported disease and 

functional impairment in the general population were associated with worse HRQoL as 

determined using the EQ-5D-Y-3L. A comparison of data from those respondents in the 

general population study (Paper I) who answered that they often or always felt depressed, 

data from all participants in the study in child and adolescent psychiatric inpatient care (Paper 

II), and data from a general population study in Hong Kong (103) is shown in Table 6. 

Comparison with data from Hong Kong was used as this is the only available population 

reference data published for the EQ-5D-Y-5L instrument. Respondents at the child and 

adolescent psychiatric inpatient care facility (Paper II) reported more problems in all 

dimensions than the general population of adolescents in either Sweden or Hong Kong. In 

Paper I, respondents with one or both parents unemployed reported more problems with usual 

activities, pain/discomfort and in the mood dimension compared with those with both parents 

working, these differences remained after controlling for age and sex (Table 5). 

5.2.4 Lowest mean EQ VAS score observed among respondents in child and 
adolescent psychiatric inpatient care 

In Figure 7, the mean EQ VAS scores are presented from Papers I−IV, by age group and sex. 

In Paper IV, the interviewed adolescents and adults reported similar mean EQ VAS scores. 

However, among the adults, young adults reported lower EQ VAS scores in general. In Paper 

I, results from the regression analysis showed the highest association with EQ VAS score 

among those reported always being depressed during the past three months, controlling for all 

other factors.    

 
Figure 7. Mean EQ VAS scores from Papers I−IV, by age group and sex.  
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The lowest mean EQ VAS scores were observed among patients with the diagnosis ‘other 

anxiety disorders’, followed by patients with ‘depressive episode/disorders’ and ‘bipolar 

affective disorders’ in Paper II (results not shown).  

Table 6. Comparison between Papers I (respondents reporting often/always being depressed) 

and Paper II and the EQ-5D-Y-5L general population data from Wong et al. (103). 

  

Paper I - Often or 

always depressed 

Paper II General population 

data Hong Kong* 

  n = 919 n = 52  n = 7,555 

EQ-5D dimensions % n % n % n 

Mobility (walking about)             

   Level 1 91.4 840 73.1 38 93.2 7,038 

   Level 2   7.6 70 21.2 11 5.6 426 

   Level 3 1.0 9 3.8 2 0.8 64 

   Level 4 − − 1.9 1 0.2 16 

   Level 5  − − 0.0 0 0.1 11 

Looking after myself             

   Level 1 98.3 903 51.9 27 95.3 7,200 

   Level 2   1.4 13 36.5 19 3.5 263 

   Level 3 0.3 3 11.5 6 0.7 50 

   Level 4  −  − 0.0 0 0.2 18 

   Level 5  −  − 0.0 0 0.3 24 

Doing usual activities             

   Level 1 75.0 689 11.5 6 92.5 6,986 

   Level 2   22.0 202 7.7 4 6.1 461 

   Level 3 3.0 28 40.4 21 0.9 69 

   Level 4 −  − 25.5 13 0.3 21 

   Level 5  −  − 15.4 8 0.2 18 

Having pain or discomfort           

   Level 1 34.7 319 26.9 14 71.7 5,416 

   Level 2   55.1 506 34.6 18 24.3 1,833 

   Level 3 10.2 94 21.2 11 3.1 232 

   Level 4  −  − 13.5 7 0.5 41 

   Level 5  −  − 3.8 2 0.4 33 

Feeling worried, sad or unhappy            

   Level 1 9.3 86 5.8 3 58.1 4,386 

   Level 2   63.8 586 7.7 4 31.2 2,360 

   Level 3 26.9 247 23.1 12 7.3 548 

   Level 4  −  − 40.4 21 1.9 146 

   Level 5  −  − 23.1 12 1.5 115 

EQ VAS mean score (SD) 58.9 (20.5) 29.2 (19.5) 82.7 (18.5) 

EQ VAS median score 60 30   - 

*Wong, C. K. H., Wong, R. S., Cheung, J. P. Y., Tung, K. T. S., Yam, J. C. S., Rich, M.. (2021). Impact of sleep duration, 
physical activity, and screen time on health-related quality of life in children and adolescents. Health Qual Life 
Outcomes, 19(1), 145. doi:10.1186/s12955-021-01776-y 

In Paper I, the EQ-5D-Y-3L with three severity levels, was used where Level 1 = no problems, Level 2 = some problems  
and Level 3 = a lot of problems 
In Paper II and in the study by Wong et al. the EQ-5D-Y-5L with five severity levels was used, where Level 1 = no problems,  
Level 2 = a little bit of problems, Level 3 = some problems/quite, Level 4 = a lot of problems/really and Level 5 = cannot/extreme 
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5.3 FEASIBILITY OF THE EQ-5D-Y-3L AND THE EQ-5D-Y-5L 

Feasibility was indicated in both Paper I where 3.4% had missing or ambiguous answers for 

one or more dimensions, and in Paper II with no missing or ambiguous answers for the EQ-

5D-Y-5L dimensions. In both Papers I and II, less than 2.0% of the participants had a missing 

EQ VAS score. In Paper II, all participants completed the EQ-5D-Y-5L in less than five 

minutes, and all but three completed it independently. 

5.4 CORRELATION BETWEEN THE EQ-5D-Y-5L AND THE STRENGTHS AND 
DIFFICULTIES QUESTIONNAIRE (SDQ) 

In Paper II, with respondents from child and adolescent psychiatric inpatient care, the 

hypothesised correlations were generally found between the dimensions of EQ-5D-Y-5L and 

the SDQ, indicating convergent validity (highlighted in dark grey), see Table 7. The strongest 

correlations were found between the EQ-5D-Y-5L dimension ‘feeling worried, sad or 

unhappy’ and the SDQ domain ‘emotional symptoms, SDQ total score and SDQ impact 

score. Discriminant validity was indicated in some instances, as negligible or weak 

correlations were found between the instruments, as hypothesised (highlighted in grey). There 

were also some unexpected correlations, for example between the SDQ domain 

‘hyperactivity/inattention’ and the EQ-5D-Y-5L mood dimension and EQ VAS score. 

Known-groups validity was indicated as those who reported more problems on the SDQ also 

reported more problems on the EQ-5D-Y-5L and lower mean EQ VAS scores. 

Table 7. Spearman’s rank correlation between the EQ-5D-Y-5L dimensions, the EQ VAS 

score and Strengths and Difficulties Questionnaire domains, total score and impact score. 

  

Strengths and Difficulties Questionnaire 

EQ-5D-Y-5L 
dimensions 

Emotional 
symptoms 

Conduct 
problems 

Hyperactivity/   
inattention 

Peer 
problems 

Prosocial 
behaviour 

Total    
score 

Impact  
score 

rs rs   rs rs rs rs 
Mobility 0.12 0.08 -0.04 0.24 -0.09 0.12 -0.02 
Looking after 
myself 0.22 0.17 0.14 0.16 -0.02 0.24 0.13 
Doing usual 
activities 0.20 0.06 0.04 0.15 -0.02 0.17 0.38** 

Having pain or 
discomfort 0.28* 0.35* 0.13 0.12 -0.06 0.33* 0.10 
Feeling worried, 
sad or unhappy 0.61** 0.23 0.34* 0.35* 0.12 0.58** 0.51** 

EQ VAS -0.36** -0.21 -0.46** -0.20 -0.04 -0.47** -0.45** 

*p<0.05, **p<0.001               

This table is published as Table 5, in Paper II (Åström M, Krig S, Ryding S, Cleland N, Rolfson O, Burström K.  
EQ-5D-Y-5L as a Patient-Reported Outcome Measure in psychiatric inpatient care for children and adolescents – A cross-
sectional study. Health Qual Life Outcomes. 2020;18(1):164) 

 

  



 

35 
 

5.5 VALUATION OF HEALTH STATES 

In Paper III, self-reported VAS data derived from adolescents through the survey were used 
to examine experience-based values. In Paper IV, interview data on how people perceived 
valuing children’s health states were explored. Additional quotes from the interviews not 
included in the manuscript, are presented in section 5.5.2. 

5.5.1 The mood dimension had the strongest association with the VAS value  

In Paper III, similar patterns were found from the ordinary least square (OLS) models and 
generalised linear models (GLMs), with the largest decrements observed in the mood 
dimension. In the OLS models, a logical monotonic decrement in VAS value, with a 
decrement moving from level 1 to level 2 and an additional decrement moving from level 2 to 
level 3, was found for all dimensions. In the final model, which was an OLS model, the 
coefficient for moving from level 1 to level 2 was in absolute terms 11.22 and 13.32 for 
moving from level 2 to level 3 in the dimension ‘feeling worried, sad or unhappy’. A 
comparison between observed and predicted mean VAS values, based on the final OLS 
model, and predicted mean VAS values from studies in UK and Canada is shown in Figure 8. 

 

 

Figure 8. Observed VAS values compared with predicted VAS values based on the chosen 
model in Paper IIIa, and predicted VAS values from UKb and Canadac. 

aÅström M, Rolfson O, Burström K. Exploring EQ-5D-Y-3L experience-based VAS values derived among adolescents. (Manuscript). 
bUnpublished data from a school survey among children in UK. 
cWu XY, Ohinmaa A, Johnson JA, Veugelers PJ. Assessment of children's own health status using visual analogue scale and descriptive 
system of the EQ-5D-Y: linkage between two systems. Qual Life Res. 2014;23(2):393-402. 
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5.5.2 Adolescents’ and adults’ perceptions of valuing health states for a 10-
year-old child 

In Paper IV, which was based on interview data, a qualitative content analysis resulted in two 
main categories ‘Thoughts and feelings when valuing children’s health states’ and ‘Strategies 
when valuing children’s health states’ which are presented below. The main categories were 
intertwined as how people thought and felt influenced by the strategies they used and vice 
versa. The main categories were substantiated by several generic categories. Across the 
generic categories, there was a variation in the level of emotional investment of the 
participants when completing the valuation tasks. 

5.5.2.1 Main category 1: Thoughts and feelings when valuing children’s health states 

The first main category comprised three generic categories: Understanding the trade-off 
between life years and health, Questioning who should value health and Prioritising mental 
health and incorporating surroundings. In general, participants understood the meaning of the 
TTO and DCE tasks as formulated in accordance with the standardised valuation protocol. 
However, the participants felt terrible and doubtful when asked to choose between life years 
and health for a 10-year-old child. Making decisions for a child was perceived as difficult and 
emotional, and participants would have preferred to value health state for themselves instead.  

‘Yes, because there are completely different feelings involved when it is a child. But 

concerning myself it would be easier since then you make decisions for yourself and 

not another person… But I would start from myself, and that is in effect how I think 

with children as well, how would I feel myself? Then one would maybe choose A.’ 

Respondent 20, adult 

Even though many participants initially expressed a reluctance to trade life years, most ended 

up trading off life years for the more severe health states. Many of the participants justified 

this behaviour by the importance of avoiding suffering and for those close to the child. 

‘But I was about to say…that I would have chosen not to live because I do not want to 

live in pain and have difficulties to do usual activities. So therefore… I thought this 

[task] was very difficult, but it will have to be that the child gets to live in full health 

for four years.’  

Respondent 13, adult 

Many participants also questioned who should value health for children and reflected over 
whether they were the right person to complete the tasks. Many stated that they did not have 
experience of the health state valued, implying that they were not the right person to value it. 
Participants also mentioned that it is impossible to imagine how someone else’s health state is 
and therefore hesitated to assign a value. Many expressed concerns about completing the 
valuation in an accurate way and feeling reluctance at making a decision for someone else.  

‘It is somehow not my place choose. These are sort of important decisions as well.’ 

Respondent 4, adolescent 
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‘A little uncomfortable maybe. You do not want to decide about someone else’s life. 

And you can never know. So, these are just my spontaneous thoughts. I try to 

sympathise with the fictional people in the tasks. So, I can never be right because I am 

not in their shoes. It is kind of like if someone who doesn’t play football is supposed to 

choose what should happen for a person playing football. I can never know 

completely.’ 

Respondent 6, adolescent 

Most participants described mental health aspects and the dimension ‘feeling worried, sad, or 

unhappy’ as the most important when valuing health for a 10-year-old child with the TTO 

and DCE methods. Pain was also considered important, and many participants said that they 

would not like to see anyone having pain. Some underlined this even more strongly when 

valuing health for a 10-year-old child. Several participants considered being unhappy in 

combination with having pain as the worst. 

‘Yes, that thought, it is difficult to sit here and play some kind of God, that you decide 

things. I have children myself so of course you do not want them to be sad and 

experience pain and suffer, but if they have difficulties walking and need help with 

things, that I do not find to be the end of the world. But you do not want them to feel 

bad.’  

Respondent 15, adult 

5.5.2.2 Main category 2: Strategies when valuing children’s health states 

The second main category comprised two generic categories; Experience and Point of view. 

The strategies used to complete the valuation tasks varied both between and within 

participants. Many participants used experience to seek knowledge about the health state to 

be valued, by reflecting over either their own or vicarious experiences. 

‘So much is affected by…if you…What you have been through yourself. I have 

children with special needs. So maybe you carry with you… And I am a pre-school 

teacher. So then you have a lot of that kind of thinking with you from there as well. 

And experiences.’  

Respondent 20, adult 

Another strategy used to complete the valuation tasks was adopting different point of views. 
Many participants used the perspective of a parent to justify the way they valued a health 
state. Though it was stated in the valuation task that the health states were to be valued for a 
10-year-old child, when prompted many participants told that they were using their own point 
of view, reflecting over how they would have valued the health state if it affected them. Still, 
the child’s point of view was used by some participants, to try to imagine what a 10-year-old 
child would have preferred if asked to value health states.  

‘Yes, I think like this, if it were my child, I would prefer it to sit in a wheelchair and 

live until it was twenty, because then I would get more time with this child.’  

Respondent 17, adult 
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‘…my little brother is ten, so it was quite easy to apply it to him. Like this: ‘What 

would I have chosen if it was him? And then it becomes like this: ’Seeing him with 

that [health state], or to see him with that [health state]?’. It becomes easier to kind 

of put it into words or to put it in perspective. So it becomes easier to decide what you 

would have chosen, I would say’.  

Respondent 6, adolescent 
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6 DISCUSSION 
The papers in this thesis explored measurement and valuation of health among children and 
adolescents in multiple contexts and applied several different valuation methods. In Paper I, 
population reference data were developed for the EQ-5D-Y-3L among Swedish adolescents, 
showing most problems reported in the mood dimension and with pain/discomfort. Sex, age 
and parents’ occupational status were associated with health status measured with the EQ-
5D-Y-3L descriptive system and EQ VAS, with girls reporting worse health than boys and 
older adolescents reporting worse health than younger ones. Further, respondents with one or 
both parents unemployed reported worse health than those with both parents working. Self-
reported disease, functional impairment and mental ill health were also associated with poorer 
health measured with the EQ-5D-Y-3L instrument. In Paper II, the EQ-5D-Y-5L instrument 
was for the first time used in a psychiatric inpatient care setting for youths. As expected, 
participants reported most problems in the mood dimension and the mean EQ VAS score was 
very low. In general, the hypothesised correlations with the SDQ domains were indicated, but 
the correlations were weaker than expected for some of the EQ-5D-Y-5L dimensions. From 
Papers I and II, it was found feasible for both the general adolescent population and young 
patients at psychiatric inpatient care to self-complete the instrument. In Paper III, which 
explored experience-based VAS values derived among adolescents, it was shown to be 
feasible for adolescents to value their own health state. The dimension ‘feeling worried, sad 
or unhappy’ was valued as most important by adolescents, i.e., members of the actual target 
population for who decisions are to be made. In Paper IV, individual face-to-face interviews 
through Zoom with adolescents and adults revealed that participants perceived the tasks in the 
protocol to provoke many thoughts and feelings. Several different strategies to complete the 
tasks were identified. Mental health was expressed to be the most important dimension of 
health when valuing health for a 10-year-old child. Both adolescents and adults managed to 
value health states with the TTO and DCE methods. In all four papers, the dimension ‘feeling 
worried, sad or unhappy’ was the one in which most problems were reported and this 
dimension had the strongest association with the overall health perception rated on the EQ 
VAS. Mental health aspects were valued as most important in the interviews.  

6.1 KEY FINDINGS IN COMPARISON WITH OTHER STUDIES 

Population data, similar to those developed for the EQ-5D-Y-3L based on reports from 
Swedish adolescents, presented in Paper I, have been developed in Korea (104), Japan (105), 
China (106) and Peru (107). Out of which all studies except one (104) were published after 
Paper I. Population data for the EQ-5D-Y-5L have so far only been developed in Hong Kong 
(103). Similar to Paper I, the studies in Hong Kong, China and Peru showed that girls 
reported more problems with ‘feeling worried, sad and unhappy’ than boys. In Japan, most 
problems were also reported in the mood dimension but no difference between boys and girls 
was found in index values. Value sets for the adult versions of the instrument were applied to 
derive index values in that study (105). Differences in reported problems between age groups 
in Paper I, where older respondents in general reported more problems than younger one, 
have also been found previously (104, 106). However, how age is categorised differs between 
studies and drawing conclusions regarding differences between younger and older 
respondents is therefore difficult. In the study for Paper I, more problems were observed 
among adolescents who reported one or both their parents being unemployed compared with 
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among those with two parents working. Similar patterns have been shown previously, where 
participants with parents with a low educational level reported more problems than those with 
parents with a high educational level (104, 108). The opposite was found in Sweden by 
Baroudi et al. for the dimension ‘feeling worried, sad or unhappy’, where respondents with 
parents with a high educational level reported more problems than respondents with parents 
with a low or medium educational level (109). However, in line with the findings in Paper I, 
girls reported more problems with pain/discomfort and in the mood dimension than boys 
(109). Reference data for the EQ-5D-Y-3L are crucial to enable comparisons with the general 
population when the instrument is used for example in a specific patient groups, and also to 
study inequalities in health and to identify problems within the group that is at risk of poorer 
health (110, 111). The study for Paper I revealed that girls in the older age groups had poorer 
health. 

In the context of child and adolescent psychiatric inpatient care, in Paper II, patients reported 
considerable high prevalence of problems and a remarkably low mean EQ VAS score was 
found. However, considering the spectrum of diagnoses that the patients had and the 
vulnerability of the patients within this context, these findings were not unexpected. The 
mean EQ VAS score of 29.2 found in this study is, to the best of my knowledge lower than 
what has been reported in any previous study. For example, among young patients from an 
inpatient context, where the most common diagnosis was acute lymphoblastic leukaemia 
(112), the mean EQ VAS score was 85.8. A low median EQ VAS score (50.0) was found 
among acutely ill children in an inpatient care setting (113). The EQ-5D-Y-5L instrument 
was able to capture decrements in health beyond the mood dimension in this setting. Within 
the same study we collected qualitative data to explore acceptability of the EQ-5D-Y-5L in 
this context (82). Within the same study as data were collected for Paper II, qualitative data 
were also collected and presented elsewhere (82). The results in Paper II were in general 
supported by the qualitative findings in Krig et al. (82) where patients expressed that they 
appreciated to be asked questions beyond the mood dimension. On the other hand, some 
patients found the EQ-5D-Y-5L instrument to be too generic as only one dimension focused 
on psychological aspects of health (82). Using the EQ-5D-Y-5L alongside the SDQ, as in 
Paper II, has also been done in a school setting in England (114). The findings of weaker 
correlations than expected between some of the EQ-5D-Y-5L dimensions and SDQ domains 
could have been due to the different recall periods of the instruments. Where in the EQ-5D-
Y-3L the person is asked about his or her health today, whilst in the SDQ the has a recall 
period of six months. The recall period of ‘today’ could possibly be supported in this acute 
healthcare setting. They way young people perceive time could also influence how they recall 
and report health using different instrument, which could be different compared to adults 
(20). A comparison of the results in Paper II and the so far only available general population 
EQ-5D-Y-5L data from Hong Kong (103), showed, as expected, poorer health in all 
dimensions in Paper II.   

Interest in developing value sets for the EQ-5D-Y instrument has grown rapidly (13). The 
adult version of the instrument, the EQ-5D-3L, has been stated by the National Institute for 
Health and Care Excellence (NICE) in UK to be the preferred instrument to use in the 
assessment of HRQoL to derive QALYs (115). In Sweden, the Dental and Pharmaceutical 
Benefits Agency (TLV), which has the task to determine if pharmaceuticals, medical devices 
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or dental care should be subsidised by the government, has stated in its recommendations that 
‘a health classification system such as the EQ-5D linked to QALY-weightings’ can be used 
(116). However, when it comes to the use of instruments to measure HRQoL among youths, 
there is a lack of guidelines. A review of appraisals to NICE showed that the adult version 
EQ-5D-3L was the most commonly used also among children and adolescents (117). This 
might be explained by the lack, until recently, of value sets for the EQ-5D-Y. Though many 
of the decisions to be made when planning a valuation study are recognised as normative 
decisions (118), a so-called standardised valuation protocol has been developed (60), where 
adults should value health states for a 10-year-old child. Since the development of this 
standardised protocol, two value sets for the EQ-5D-Y-3L have been published (61, 62), and 
several are underway.  

In contrast to the standardised protocol, which focuses on valuation of described health states, 
i.e., hypothetical values, this thesis has explored values where respondents value their own 
health state, experience-based values. There is an ongoing debate regarding who should value 
health states i.e., which of these perspectives should applied (see for example (15, 43)). In 
Paper III, experience-based VAS values were derived among adolescents. The rationale 
behind this study was partly the fact that Swedish authorities states ‘QALY weightings based 
on appraisals of persons in the health condition in question are preferred before weightings 
calculated from an average population estimating a condition depicted for it’ (116, 119). In 
Paper III, the dimension ‘feeling worried, sad or unhappy’ had the strongest association with 
VAS values, which is in line with previous findings when experience-based VAS and TTO 
values have been derived from an adult general populations in Sweden (44, 94). Comparing 
the findings in Paper III with the value sets developed using the standardised protocol (61, 
62), revealed some differences. In those value sets, the dimension ‘pain/discomfort’ was 
valued as the most important, while in Paper III, the mood dimension was valued as most 
important. However, it is difficult to draw conclusions regarding the source of these 
differences. Are they due to who is being asked to value health states, i.e., adolescents vs. 
adults, or the applied perspective, i.e., valuing own vs. described health states, or the 
valuation methods used, i.e., VAS vs. TTO and DCE. Some of these issues have been 
investigated and discussed in previous studies (45, 49, 51). When adults have been asked to 
value health states using the VAS, lower mean values were observed for children compared 
to adults (51), and the opposite when using the TTO and DCE methods (41), this can imply 
reluctance among adults in trading off life years for children. Regardless of the reason behind 
these differences, results will differ when different value sets are applied which might 
ultimately result in differing prioritisation decisions. The advantages and disadvantages that 
come with different valuation methods (7), are not to be ignored, but it is important not to 
disregard methods due to practical barriers or to give prominence to methods that are cheaper 
or more practical to use. The findings from Paper III shed light on which dimensions of 
health that are most important for the target group for which the EQ-5D-Y instrument was 
developed and for which decisions regarding interventions and treatments will be made.  

Adolescents’ and adults’ perceptions of valuing children’s health state in accordance with the 
standardised valuation protocol (60) were explored in Paper IV. This was the first qualitative 
study in which participants was asked to complete the same number of valuation tasks as in 
valuation studies; this was also the first studies where adolescents were asked to complete 
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TTO tasks in accordance with the standardised valuation protocol for the EQ-5D-Y-3L 
instrument. However, in a qualitative study by Powell et al. (58), members of the general 
public in UK were asked to complete a TTO task and a pairwise comparison for two EQ-5D-
Y-3L health states from different perspectives. Afterwards, participants took part in a semi-
structured focus group interview. Several of the findings in Paper IV were in line with the 
findings from the study by Powell et al. (58). For example, equally the studies found that 
participants used both personal and vicarious experiences (120) to value health states, that 
participants preferred the DCE to the TTO, and that participants had difficulties with valuing 
a health state for someone else. The fact that mental health aspects were prioritised over 
physical aspects of health when using the TTO method, as was seen in Paper IV, has been 
recognised not only by Powell et al. (58), but also by Goodwin et al. (121). There have also 
been qualitative studies investigating the thoughts underlying valuation of health states for 
adults (122, 123). Like in Paper IV, use of experience to understand the health state to be 
valued and incorporating the support of the surroundings into the valuation of a health state 
was shown (122). When participants were asked to value their own health state, they were 
less likely to trade off life years than in Paper IV, which could be explained by the severity of 
the health state that was valued (123). The findings from Paper IV could be useful to 
understand results from quantitative valuation studies. For example, the reluctance of trading 
off life years for children observed by Kreimeier et al. (41) could be due the unwillingness of 
ending life for a child compared to an adult, but it might also be that some health states are 
worse for adults as they lack the support of parents that children generally have, expressed by 
the participants in Paper IV. Furthermore, the burden put on respondents when completing 
valuation tasks, recognised by Devlin et al. (124), was also shown in the study for Paper IV. 
It is important to consider what is aimed to be captured in health state valuation. If the goal is 
to judge how good or bad a health state actually is for a person, I would not recommend to 
ask an adult general population, who might not even have experience with children, to 
complete such a task.  

6.2 METHODOLOGICAL CONSIDERATIONS, STRENGTHS AND LIMITATIONS 

In this thesis, quantitative methods were applied in Papers I−III, while a qualitative method 

was used to address the research question in Paper IV. For my co-authors and myself, turning 

to a qualitative method was the key to be able to answer how people perceive valuing health 

states in accordance to the standardised valuation protocol. Strengths of this thesis is beyond 

the variety of methods applied also the use of data from three different sources.  

The strength of Papers I and III was the collection of EQ-5D-Y-3L data in a well-established 
survey targeting all pupils in selected school years in a specific region, which resulted in a 
high response rate. However, it can be questioned whether adolescents in Region Örebro are 
representative for the rest of Sweden. Results from the same survey carried out in another 
region in Sweden (125), were in line with the findings herein, based on the SRH question. 
This could support the generalisability of the results to other regions in Sweden. Our results 
supported general findings of socio-economic differences and differences between boys and 
girls when it comes to self-reported health (16). Further, the socio-demographic composition 
of the CDUST Region, where Region Örebro is one area, is similar to the composition of the 
overall Swedish population (111). Comparing the results of the studies included in this thesis 
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with studies from an international context where the EQ-5D-Y instrument has been used 
among general populations, both similarities and dissimilarities can be seen – these have been 
discussed above. A limitation of the recruitment of participants was that pupils who were not 
attending school on the day that the questionnaire was administered did not have the chance 
to complete it; no information regarding reasons for non-participation is available.  

The context in which the study presented in Paper II was conducted was complex, including 
young patients with a variety of psychiatric diagnoses (80). Initially, the plan was to collect 
data in a systematic manner through healthcare personnel at admission and at discharge. 
However, due to personnel shortage this was not possible. Instead, the research group had an 
external person, a nurse with previous knowledge of the EQ-5D-Y instrument, recruiting 
patients to the study − a research project taking place at the clinic. There are several 
limitations to be discussed concerning Paper II. First, those who chose to participate were not 
recruited in a random manner and no information regarding reasons for non-participation is 
available, beyond being assessed by healthcare personnel to be too ill to participate. There 
might also have been a bias regarding who would accept to participate in a research project 
when asked. Hence, it would have been preferable to collect data in a systematic way. Due to 
the small sample, conclusions based on the findings should be drawn with caution. Based on 
the inclusion criteria, the patients with the worst health states were excluded from 
participation. It is therefore possible that the amount of problems patients experience in this 
context was underestimated. The criteria of knowing the Swedish language was important, as 
the validity of the Swedish version of the instrument being tested. However, at that point in 
time, many young unaccompanied refugees came to Sweden and sought care in the child and 
adolescent psychiatric inpatient care, and the language criteria excluded them from 
participation. Another limitation was the lack of information regarding the socio-economic 
status of the respondents. All information regarding patients’ background characteristics was 
collected from the patient records, as it was considered important to ask as few questions as 
possible, keeping the burden on the respondents in mind (12). A limitation could be that the 
majority of participants were girls, but more than half of the patients being treated within 
child and adolescents psychiatric inpatient care are girls (126). Strengths of Paper II include 
that data were collected in this real-life context and that by capturing the patient perspective, 
hence, the research team got an indication of the amount of problems that these patients were 
experiencing. 

Data from children and adolescents aged 13–18 years responding to the general population 
survey presented in Paper I were used to explore experienced-based VAS values for EQ-5D-
Y-3L health states in Paper III. A limitation is the lack of information regarding how younger 
participants would have valued the same health states. Another limitation of the paper is the 
lack of information regarding how ‘dead’ is valued. Therefore, to rescale the predicted VAS 
values, the value for the worst health state defined by the descriptive system, i.e., 33333, was 
used – even though this value is not likely to correspond to the value of the worst imaginable 
health state. Sampson et al. (39) suggested use of this method if the value of ‘dead’ was 
missing (40). A strength of the study was that the researchers captured what dimensions of 
health were most important for young people, on whose behalf decisions are being made. 

To recruit adolescents to participate in the study presented in Paper IV, several schools were 
approached. However, due to the COVID-19 pandemic, all participants were ultimately 
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recruited from a single school. One can only speculate on how this school and its students 
might differ from others. The school is located in the city of Stockholm and has an 
international orientation. A similar point could be made regarding the recruitment of adults – 
who are the people visiting Karolinska Institutet’s website with the aim of participating in a 
study? However, the adults who were included showed a range in regard to both occupation 
and geographic area. The strategy of first come first served could possibly have influenced 
the results, as it was not possible to judge of much information participants would have on 
beforehand. All participants got a gift card as compensation for their time. Giving monetary 
incentives to young people can be problematic, but a literature review suggests that incentives 
are not harmful in general, though the size of the compensation should be well thought 
through (127). In accordance with the standardised protocol, participants were asked to self-
report their health using the EQ-5D-3L instrument. This familiarised the participants with the 
instrument. However, the aim of Paper IV could have been achieved without this additional 
task. A strength of asking participants to self-report their own health is that this makes many 
people more comfortable with discussing different dimensions of health later in an interview. 
Due to the COVID-19 pandemic, the only option was to conduct interviews through Zoom. 
There are both advantages and disadvantages with carrying out interviews through a digital 
medium. Many interviewees said that it was only possible for them to participate because 
they could do it from home. Some participants also said that they felt safe in expressing their 
feelings because they were doing so on Zoom. I think the question regarding what is best – a 
digital interview versus meeting in person – depends on the individual. While some 
appreciate meeting in person, others prefer meeting virtually. A possible limitation was that a 
majority of participants were females as being a male have previously been shown to be 
negatively associated with trading off life years in the TTO task (128), however, so does 
having children. To the best of my knowledge, no previous studies have investigating if 
males and females perceive the task of valuing health states for a child differently.  
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7 CONCLUSIONS 
The papers in this thesis have contributed to increased knowledge on the measurement and 

valuation of health among children and adolescents. Population reference data for Sweden are 

now available for the EQ-5D-Y-3L and findings revealed groups within the general 

population of adolescents having worse health. Most problems were reported in the mood 

dimension, and sex, age and parents’ socio-economic status were associated with health 

status. This thesis provides initial support for the use of self-reported instruments, such as the 

EQ-5D-Y, also within the context of child and adolescent psychiatric inpatient care capturing 

health problems from the perspective of the patient.  

This thesis also demonstrated how health states for children and adolescents can be valued 

and uncovered adolescents’ and adults’ perceptions regarding valuing health states for a child 

in accordance with the standardised valuation protocol for the EQ-5D-Y-3L instrument. 

Adolescents were able to value health states with the VAS, TTO and DCE methods, which 

makes it possible to capture aspects that are important to young people, for whom decisions 

regarding treatments and interventions will be made. The mood dimension had the strongest 

association with the VAS value when the target population valued their own health state. 

Applying the standardised valuation protocol for valuing health states for a 10-year-old child 

was emotionally strenuous. Conflicting feelings about the choice between shortening life for 

a child and avoiding suffering for a child, were observed. Mental health was expressed to be 

the most important dimension of health when valuing these described health states. The 

normative question regarding who has the right to value health states for someone else was 

brought up, and participants recognised their own limitations with valuing health states 

unfamiliar for others.  
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8 POINTS OF PERSPECTIVE 
Population reference data can be used to interpret results when the EQ-5D-Y-3L instrument 

is used in other groups, for example specific patient groups. The findings support the 

inclusion of the EQ-5D-Y-3L instrument in population health surveys among children and 

adolescents, as the instrument was able to differentiate between subgroups with regards to 

health. The results can be used as a guidance in targeting inequalities in the determinants of 

health when prioritising and planning for health interventions for adolescents. Future studies, 

where the EQ-5D-Y instrument is applied among the general population of younger children 

are warranted. 

Using the EQ-5D-Y instrument within the context of psychiatric inpatient care for children 

and adolescents increases the understanding regarding how young patients perceive their own 

health in different dimensions. Psychiatric inpatient care for children and adolescents is 

complex due to different ages and a range of different diagnoses. The findings in this thesis, 

with patients reporting alarmingly poor health status, in addition to the increased prevalence 

of mental health problems and psychiatric disorders in general emphasise the need to focus 

on this patient group. More research is needed in the context of child and adolescents 

psychiatric inpatient care, where it would be of importance to collect data systematically at 

admission and discharge among a larger sample of patients to confirm the usefulness and 

further investigate measurement properties of the EQ-5D-Y-5L instrument in this setting. 

There are several aspects to consider when valuing health states, and these considerations are 

even more pronounced when it comes to valuing health states for children and adolescents. 

Key aspects are what valuation method to use, what perspective to apply and what the role of 

adults should be in valuing children’s health states. The findings can contribute to 

development of the standardised valuation protocol as well as to the understanding and 

interpretation of the quantitative results from valuations. The findings of this thesis support to 

extend the inclusion of adolescents in valuation studies in general, but also in valuation 

studies where the standardised valuation protocol is being applied. Future research should 

investigate possible ways of anchoring the VAS and DCE methods for use in economic 

evaluation. In this thesis, regardless of asking a general population of adolescents or patients 

to report their health and regardless of which valuation method that was used and which 

perspective that was applied, most problems were reported in the mood dimension; it was 

also the dimension of health valued as most important.  
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11 APPENDICES 

11.1 APPENDIX A: LITERATURE REVIEW OF STUDIES IN WHICH VERSIONS 
OF THE EQ-5D-Y INSTRUMENT HAVE BEEN APPLIED 

This section provides an overview of published literature describing how different versions of 
the EQ-5D-Y instrument have been used to measure and value HRQoL among children and 
adolescents in various contexts. Studies with the purpose of cultural adaptation or translation 
of the instrument, studies with no English full text and study protocols were excluded. The 
figure provides an overview of the usage of different versions of the instrument in the 
published literature. Studies incorporating multiple versions of the instrument are represented 
in all relevant categories. 

 

*Depending on the search terms used, the number of studies might differ. See section 3.2, in which the included 
studies are presented. 

Figure. Distribution of the usage of different versions of the EQ-5D-Y instrument 

STUDIES USING THE EQ-5D-Y-3L 
The EQ-5D-Y-3L has been used with the purpose of investigating HRQoL in general 
populations of children and adolescents and in different disease groups. There have also been 
studies focusing exclusively on testing the instrument’s psychometric properties. 

The EQ-5D-Y-3L in general population studies 

The EQ-5D-Y-3L was developed in an international collaboration (Wille et al., 2010) 
(Burström et al., 2010) and the instrument’s psychometric properties in terms of feasibility, 
validity and reliability were supported in the general population of children and adolescents 
in Germany, Italy, South Africa, Spain and Sweden (Ravens-Sieberer et al., 2010; Burström 
et al., 2010). Population data, also called population reference data or population norms data, 
have been derived for several countries. Population data were derived using the Peruvian 
version of the instrument and showed that girls reported more problems than boys (Palacios-
Cartagena et al., 2021). In Japan, derived population data revealed most problems in the 
mood dimension, but no variation was found between sexes or age groups when index values 
were investigated (Shiroiwa & Fukuda, 2021). In another general population study in Korea, 
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older girls reported more problems than younger ones in the dimensions of ‘having pain or 
discomfort’ and ‘feeling worried, sad or unhappy’, and had lower mean EQ VAS scores. 
Boys reported more problems with ‘looking after myself’ and with ‘doing usual activities’ 
(Kim et al., 2017). In China, differences in reported problems were observed only among 
secondary school students, where boys reported more problems with ‘doing usual activities’ 
and girls reported more problems with pain/discomfort and in the mood dimension (Pan et al.,  
2020). In a primary school setting, the EQ-5D-Y-3L instrument was used to measure 
HRQoL, among other outcomes. An improvement in HRQoL was seen for the group of 
students engaged in art therapies (Moula et al., 2020).  

The EQ-5D-Y-3L has also been used alongside the Strengths and Difficulties Questionnaire 
(SDQ) to assess change in schoolchildren’s mental health in England. Overall, most problems 
were reported in the mood dimension, with girls and older pupils reporting more problems 
than boys and younger pupils (Wright et al., 2020). Mental health among Canadian school 
children was investigated in a population-based cohort (Wu et al., 2021), with students who 
reported some or a lot of problems in the mood dimension being more likely to have a 
diagnosis of an internalising disorder. 

In Korea, respondents with parents with the lowest educational level generally reported more 
problems in the EQ-5D-Y-3L dimensions (Kim et al., 2017). Similar findings were made by 
Wu et al. (2010), who showed that children in Canada from families with lower educational 
levels reported worse HRQoL and had lower mean EQ VAS scores than children from 
families with higher educational levels. Neighbourhood characteristics were also shown to 
impact on children’s HRQoL (Wu et al., 2010). In contrast, Baroudi et al. (2019) showed that 
children in Sweden with parents at high educational levels reported more problems in the 
mood dimension than those with parents with low or medium educational levels. This was 
not observed for the other dimensions. The study by Baroudi et al. (2019) was a repeated 
cross-sectional study in the years 2005 and 2009, where girls reported more problems with 
pain/discomfort and mood dimension than boys, and children living with both parents 
reported less problems in the mood dimension. A higher prevalence of reported problems 
with pain/discomfort and in the mood dimension were observed in the 2009 cohort than in the 
2005 cohort (Baroudi et al., 2019). Among Japanese children, the mean EQ-5D-Y-3L index 
value was lower for those who had parents reporting severe stress than those with parents 
reporting no stress (Shiroiwa & Fukuda, 2021).  

The EQ-5D-Y-3L studies in disease groups 

The EQ-5D-Y-3L instrument has been used to assess HRQoL and/or to investigate the 
instruments psychometric properties among children and adolescents in several disease 
groups, see Table. Validity was indicated, as the instrument showed the ability to differentiate 
between children and adolescents with different severity levels of kidney disease (Hsu et al., 
2018), cystic fibrosis (Eidt-Koch et al., 2009), allergic symptoms (Kim et al., 2018) or 
arthritis (Scott & Scott, 2019). Among children and adolescents with asthma or functional 
disabilities, the EQ-5D-Y-3L was feasible to use and validity was indicated (Bergfors et al., 
2015). Children and adolescents with functional disabilities, except hearing disability, 
reported lower HRQoL than the general population (Domellöf et al., 2014). Similar results 
were shown among children with idiopathic clubfoot, as they reported more problems in the 
dimensions ‘mobility’, ‘doing usual activities’, and ‘having pain or discomfort’ than the 
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general population (Lööf, 2019). Acceptability, validity and reliability have been indicated 
for the online version of the instrument when used to measure HRQoL in children with type 1 
diabetes (Mayoral et al., 2019). 

Children with allergic symptoms reported more problems in the dimensions ‘having pain or 
discomfort’ and ‘feeling worried, sad or unhappy’ than healthy controls, and feasibility was 
supported as few missing values were observed (Kim et al., 2018). Among children and 
adolescents with type 1 diabetes, the highest prevalence of reported problems was in the 
mood dimension (Murillo et al., 2017; Miranda Velasco et al., 2012). Diabetes patients with 
few complications and low blood sugar levels reported better HRQoL than those with high 
blood sugar levels (López-Bastida et al., 2019). A longitudinal study among children and 
adolescents with asthma, diabetes or arthritis showed that respondents with health complaints 
or mental health problems reported worse HRQoL than those not reporting health complaints 
or mental problems (Otto et al., 2018). Furthermore, children and adolescents with ADHD 
reported lower HRQoL with both the EQ-5D-Y-3L and the Child Health Utility-9 
Dimensions (CHU-9D) instruments compared with healthy controls (Peasgood et al., 2016). 
The instrument has also been used to evaluate outcomes from a two-armed trial with 
computerised cognitive-behavioural therapy for depression in adolescents (Wright et al., 
2017). From baseline to a four-months follow-up, HRQoL increased in both groups. In a 
study of children with coeliac disease, no differences in HRQoL were observed between 
those already having the diagnosis, those diagnosed during the study and those without the 
disease (Nordyke et al., 2011). Among children with arthrogryposis multiplex congenital, no 
differences in HRQoL were observed between respondents who used orthoses and those who 
did not (Eriksson et al., 2018). The findings of Scott et al. (2017) indicated that the instrument 
performed better, in terms of psychometric properties, in acutely ill children than in 
chronically ill or healthy children (Scott et al., 2017). Among patients with partial-onset 
seizures, adjunctive therapy did not affect HRQoL negatively (Trigg et al., 2021). Among 
patients with thalassemia, the EQ-5D-Y-3L was used alongside the PedsQL, and patients 
reported most problems with pain/discomfort and in the mood dimension 
(Sinlapamongkolkul & Surapolchai, 2020). When the instrument was used to follow up 
patients with trauma treated at paediatric trauma centres, reduction in HRQoL was still 
present at a 12-months follow-up (Curtis et al., 2020).  

The EQ-5D-Y-3L has been included as a secondary outcome among children seeking 
healthcare for knee symptoms (Örtqvist et al., 2014). Correlations were observed between the 
primary outcome measure, the Knee injury and Osteoarthritis Outcome Score Child and the 
EQ-5D-Y-3L dimension ‘doing usual activities’. This was also used as a secondary outcome 
to investigate the prognosis in Osgood-Schlatter disease, and improved HRQoL was observed 
at a 24-month follow-up (Holden et al., 2021). Convergent validity of the Child Oral Health 
Impact Profile was indicated through support of expected correlations with the EQ-5D-Y-3L 
(Sierwald et al., 2016). The instrument was also included to test the psychometric properties 
of a newly developed disease-specific instrument for children and adolescents with hip 
problems (Herngren et al., 2017). 

Lifestyle factors and the EQ-5D-Y-3L 

Better diet quality, being physically active and having a normal bodyweight were positively 
associated with better HRQoL (Wu et al., 2012). In line with these results, better diet quality 
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was positively associated with less problems in the mood dimension (McMartin et al., 2013). 
The instrument has been used to measure the outcome of an intervention for children and 
adolescents with overweight and obesity, with improvements observed in all dimensions 
except mobility (Perez-Sousa et al., 2018). Further, the association between HRQoL and 
daily physical activity, cardiorespiratory fitness and body mass index has been investigated. 
The results indicated that parental physical activity might predict a child’s physical activity, 
but results regarding HRQoL were somewhat unclear (Saavedra et al., 2014). Among long 
distance runners, no differences were observed between high-level and low-level runners as 
regards HRQoL (Garcia et al., 2021). Petracci & Cavrini (2013) concluded that sedentary 
behaviour was associated with worse HRQoL.  

HRQoL of siblings measured with the EQ-5D-Y-3L 
The instrument has been used to investigate the HRQoL of siblings of children and 
adolescents with chronic fatigue syndrome (Velleman et al., 2016) or ADHD (Peasgood et 
al., 2016). Siblings of children with chronic fatigue syndrome reported HRQoL equal to that 
of the general population (Ravens-Sieberer et al., 2010). Similar results were found among 
siblings of children with ADHD, where no change in HRQoL was observed (Peasgood et al., 
2016). 

The EQ-5D-Y-3L compared with other instruments 
Performance of the EQ-5D-Y-3L has been compared with that of the adult version EQ-5D-3L 
among 8─11-years-old, showing that the youth version was superior, as fewer missing values 
were observed (Jelsma, 2010). Both the web-based and the paper-and-pencil versions were 
able to discriminate between different levels of general health, and feasibility was indicated 
by few missing values (Robles et al., 2015).  

Comparing the EQ-5D-Y-3L to the CHU-9D, few missing values were observed for both 
instruments (Canaway & Frew, 2013; Chen et al., 2015; Ryan et al., 2020). The CHU-9D was 
concluded to be superior. However, in that study, the value set for the adult version EQ-5D-
3L was used to calculate values for health states (Canaway & Frew, 2013). Both instruments 
were considered to be feasible to measure HRQoL among children and adolescents with 
cerebral palsy, though the instruments showed low agreement and should not be used 
interchangeably (Ryan et al., 2020). In contrast, Chen et al. (2015) showed good levels of 
agreement between these two instruments and indicated convergent validity for them (Chen 
et al., 2015). Children’s ability to understand terms and concepts used in the EQ-5D-Y-3L, 
the adult version EQ-5D-3L and the Health Utility Index (HUI) has been investigated. In 
terms of missing values, both EQ-5D instruments were superior to the HUI (Oluboyede et al., 
2013). One study compared several HRQoL instruments and summarised their characteristics 
with the purpose of informing healthcare personnel in choosing an instrument (Petersson et 
al., 2013). Craig et al. (2014) compared different versions of the EQ-5D instrument and 
concluded that both the youth version EQ-5D-Y-3L, and the adult version, EQ-5D-5L, 
reduced ceiling effects compared with the adult version EQ-5D-3L when measuring health 
among the general population (Craig et al., 2014).  

Bolt-ons are dimensions that could be added to an instrument to overcome perceived 

shortcomings of the instrument in a specific patient population. A cognitive bolt-on to the 

EQ-5D-Y-3L instrument has been developed and tested (Ludwig et al., 2021). The following 
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four items were identified and included: school performance, concentration, memory and 

learning ability. The conclusion was that the bolt-on improved the measurement of HRQoL. 

STUDIES USING THE EQ-5D-Y-3L PROXY VERSION 
The agreement between proxy and self-reported HRQoL was found to be poor among 
children with cerebral palsy and their parents or caregivers (Perez Sousa et al., 2017). Fathers 
reported less problems in all dimensions than mothers or children themselves. Children with 
mobility impairments self-reported less problems than their parent did in proxy reports. In a 
study (Bray et al., 2017) where the value set for the adult version EQ-5D-3L was applied to 
calculate values for the EQ-5D-Y-3L. Another study found fair to moderate agreement 
between proxy and self-report and that children reported less problems than their female 
caregivers (Jelsma & Ramma, 2010). Moderate agreement has also been found between 
proxy and self-report, among children and adolescents with diabetes type 1 (Lopez-Bastida et 
al., 2019). At a group level, good agreement in HRQoL was found between proxy and self-
report among children with functional constipation (van Summeren et al., 2018). The proxy 
version has been used to assess HRQoL in a general population of school children (Gaitan-
Lopez et al., 2017) and among children with ADHD (Matza et al., 2005). Proxy and self-
completed versions of the EQ-5D-Y-3L and the EQ-5D-Y-5L were used to compare patient 
self-reports and caregiver proxy report (Zhou et al., 2021). In general, caregivers reported 
better health than patients across all dimensions except in the mood dimension, but caregivers 
reported lower mean EQ VAS score than patients (Zhou et al., 2021). 

The EQ-5D-Y-3L proxy version was tested among children aged 3–6 years (Verstraete et al., 
2020). The dimension ‘looking after myself’ was problematic, especially among the youngest 
children, and the pain/discomfort and mood dimensions were less stable over time (Verstraete 
et al., 2020). Caregivers to children with peanut allergy reported their children’s HRQoL 
online with the proxy version; mean EQ VAS score was lower for those with severe allergy 
than those with mild allergy, and caregivers’ anxiety was correlated with all measures of 
HRQoL (Acaster et al., 2020). Psychometric properties of the EQ-5D-Y-3L were investigated 
in Japan (Shiroiwa et al., 2019), with the test-retest reliability found to be higher for proxy 
reports than self-reports, but construct validity was not indicated for the proxy version. In a 
study of patients with type 1 diabetes, caregivers gave valid proxy reports using the proxy 
version (López-Bastida et al., 2019). Lack of agreement between physician-reported and self-
reported HRQoL was observed with the instrument before ambulatory surgery. However, 
post-surgery reports were similar (Brazo-Sayavera et al., 2018).  

STUDIES USING THE EQ-5D-Y-5L 

The EQ-5D-Y-5L is a relatively new version of the instrument, developed in an international 
collaboration (Kreimeier et al., 2019). The instrument was found to have acceptability among 
patients in child and adolescent psychiatric inpatient care (Krig et al., 2021). When the 
instrument was administered to patients with juvenile idiopathic arthritis through a mobile 
application (Doeleman et al., 2021), it was able to distinguish between patients with different 
disease severity. The instrument has also been used as a secondary outcome to investigate the 
PedsQL among patients with spine and limb pathologies (Cheung et al., 2020). Sleep, 
physical activity and screen time were shown to impact on HRQoL (Wong et al., 2021). 
When deriving population data for the EQ-5D-Y-5L among a general population in Hong 
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Kong, boys were shown to report more problems with mobility and usual activities and girls 
more problems in the mood dimension (Wong et al., 2021). 

STUDIES COMPARING THE EQ-5D-Y-3L AND THE EQ-5D-Y-5L 
When comparing the youth version with three severity levels, the EQ-5D-Y-3L, and the 
version with five severity levels, the EQ-5D-Y-5L, equal performance was observed among 
patients with idiopathic scoliosis, though there was a reduction in ceiling effects for the EQ-
5D-Y-5L (Wong & Cheung, 2019). In another study by Wong et al. (2019) the 
responsiveness of both the versions was investigated among patients with idiopathic scoliosis 
(Wong et al., 2019) and values were calculated using the value set for the adult Chinese 
versions of the instruments. The versions were found to be equally responsive in this patient 
group (Wong et al., 2019). The youth versions have also been compared in an inpatient care 
setting (Zhou et al., 2021) and showed no missing responses either at baseline or at follow-
up. Slightly more problems were reported when using the EQ-5D-Y-5L version, especially in 
the mobility dimension. Both youth versions have been used, together with the 
KIDSCREEN-10 instrument, to measure health among schoolchildren; low numbers of 
missing responses and validity were indicated with all three instruments (Pei et al., 2021). 

  



 

67 
 

Table. Overview of disease groups in which versions of the EQ-5D-Y instrument have been 
applied. 

 

 

  

Disease group Version/s of the instrument Reference

EQ-5D-Y-3L Kim et al., 2018

Proxy version Acaster et al., 2020

Ambulatory surgery EQ-5D-Y-3L; Proxy version Brazo-Sayavera et al., 2018

EQ-5D-Y-3L Otto et al., 2018

EQ-5D-Y-3L Scott & Scott, 2019

Arthrogryposis multiplex congenital EQ-5D-Y-3L Eriksson et al., 2018

EQ-5D-Y-3L Bergfors et al., 2015

EQ-5D-Y-3L Otto et al., 2018

EQ-5D-Y-3L Peasgood et al., 2016

Proxy version Matza et al., 2005

EQ-5D-Y-3L Ryan et al., 2020

EQ-5D-Y-3L; Proxy version Sousa et al., 2017

Chronic fatigue syndrome EQ-5D-Y-3L Velleman et al., 2016

Coeliac disease EQ-5D-Y-3L Nordyke et al., 2011

Cystic fibrosis EQ-5D-Y-3L Eidt-Koch et al., 2009

Dental health - Orthodontics EQ-5D-Y-3L Sierwald et al., 2016

Depression EQ-5D-Y-3L Wright et al., 2017

EQ-5D-Y-3L Murillo et al., 2017

EQ-5D-Y-3L Otto et al., 2018

EQ-5D-Y-3L Miranda et al., 2012

EQ-5D-Y-3L Burström et al., 2014

EQ-5D-Y-3L Mayoral et al., 2019

Functional constipation EQ-5D-Y-3L; Proxy version van Summeren et al., 2017

EQ-5D-Y-3L; Proxy version Lopéz-Bastida et al., 2019

EQ-5D-Y-3L Domelöff et al., 2014

EQ-5D-Y-3L Lööf, 2019

EQ-5D-Y-3L; Proxy version Bray et al., 2017

EQ-5D-Y-5L Wong & Cheung, 2019

EQ-5D-Y-5L Wong et al., 2019

Juvenile idiopathic arthritis EQ-5D-Y-5L Doeleman et al., 2021

Kidney disease EQ-5D-Y-3L Hsu et al., 2018

Leukaemia or haematological malignancies EQ-5D-Y-3L; EQ-5D-Y-5L Zhou et al., 2020

EQ-5D-Y-3L Holden et al., 2021

EQ-5D-Y-3L Ortqvist et al., 2014

Partial-onset seizures EQ-5D-Y-3L Trigg et al., 2021

Psychiatric disorders EQ-5D-Y-5L Krig et al., 2020

Slipped capital femoral epiphysis EQ-5D-Y-3L Herngren et al., 2017

Spine and limb pathologies EQ-5D-Y-5L Cheung et al., 2020

Thalassemia EQ-5D-Y-3L Sinlapamongkolkul et al., 2020 

Trauma EQ-5D-Y-3L Curtis et al., 2020 

Allergy 

Idiopathic scoliosis 

Osgood-Schlatter disease and knee symptoms

Arthritis 

Diabetes

Asthma

Cerebral palsy

Functional disabilities

Attention Deficit-Hyperactivity Disorder 

(ADHD) 
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11.2 APPENDIX B: THE EQ-5D-Y-3L INSTRUMENT 
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11.3 APPENDIX C: THE EQ-5D-Y-5L INSTRUMENT 
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