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1 Introduction

1.1 Health status, quality of life and health-related quality of life

Understanding health, quality of life (QoL), and health-related quality of life (HRQoL) is
pivotal in grasping human experiences, perceptions, expectations, and beliefs, especially
in the context of healthcare. Although closely related, these terms refer to different

dimensions of an individual's life (1).

The World Health Organization (WHO) defines health as “a state of complete physical,
mental, and social well-being and not merely the absence of disease or infirmity” (2).
This comprehensive definition underlines the complexity of health, incorporating
physical, mental, and social dimensions, which are central to understanding QoL and
HRQoL. Physical health refers to the proper functioning of bodily systems, mental health
concerns cognitive and emotional functioning, and social health pertains to interpersonal

relationships and social interactions (1).

QoL is a broad, multidimensional concept encompassing an individual’s overall life
satisfaction, sense of fulfilment, and ability to function daily. It is inherently subjective,
shaped by personal perceptions, expectations and experiences, yet also influenced by
objective factors such as socioeconomic background and social environment (3, 4). QoL
reflects a wide range of elements, including emotional stability, independence, social
relationships, and personal beliefs, with considerable variation depending on personal

values and cultural context.

HRQoL serves as a bridge between health and QoL by focusing on how health status
affects an individual’s capacity to lead a fulfilling life. Unlike the broader QoL, HRQoL
targets the impact of diseases and treatments on physical, psychological, and social
functioning. Although HRQoL lacks a precise definition in the literature, it is a critical
construct in healthcare settings, providing insights into the burden of diseases and the

effectiveness of medical interventions from the patient’s perspective (4-6).

The interrelationship between health, QoL, and HRQoL is intricate (1). By distinguishing
between these concepts, healthcare professionals can better understand different facets of
an individual's experiences and design more targeted interventions. Given its relevance

in the medical field, this thesis centres on HRQoL, aiming to evaluate how health



conditions directly affect daily functioning and specific aspects of QoL, offering critical
insights for assessing medical interventions and guiding healthcare decisions, ensuring

that treatments are evaluated from the patient’s perspective.
1.2 The concept of utility and its measurement methods

In health interventions, it is essential to assess the patient's HRQoL and prioritise which
health states are better or worse. Following such interventions, patients often transition
from one health state to another. To evaluate the impact of these interventions, it is
important to know which state is preferred. However, simply ranking health states is
insufficient for determining which intervention will yield the greatest health gain. In
health economics, utility is used to measure these preferences, reflecting the HRQoL
associated with each state. Utilities are conventionally expressed on a cardinal scale
where perfect health is anchored at 1 and 0 is equivalent to being dead. Notably, some
states may be considered worse than being dead and are assigned negative values between
0 and minus infinity (7-9).

The utility of health states can be measured through direct and indirect methods. Direct
methods, such as the standard gamble and time trade-off, require individuals to make
explicit choices that reflect their preferences for different health states (10). Indirect
methods rely on standardised HRQoL measures (e.g., EQ-5D), where respondents
complete questionnaires, and their responses are converted into utility values using pre-

established preference weights (i.e., value sets) (11).
1.3 Quality-adjusted life years

To effectively evaluate the trade-offs between costs and health gains in cost-utility
analyses of health interventions, it is essential to consider both the quantity and quality
of life. The quality-adjusted life year (QALY) provides a comprehensive metric for this
purpose by integrating mortality (quantity of life) and morbidity (quality of life). A
QALY is calculated by multiplying the utility value of a person’s health state by the time
(in years) spent in that state. For instance, one year in perfect health is equal to 1 QALY,
while 10 years in a health state valued at 0.1, or 10 individuals each spending one year in
such state, would also equal 1 QALY (12, 13).



Despite its widespread use, QALY has faced methodological and ethical debates (14, 15).
Methodologically, challenges include the subjective nature of HRQoL assessments,
variability in utility elicitation methods, and the influence of discount rates on long-term
benefits. Ethically, QALY's may disproportionately favour younger individuals or those
without disabilities, potentially conflicting with equity principles. Additionally, QALY
does not account for whether health gains affect one individual or many people
marginally, nor do they distinguish between improvements in varying severities of health
(14, 15). Nonetheless, QALY remains a cornerstone of health economics, playing a
crucial role in cost-utility analyses and guiding decision-making in allocating healthcare
resources in many countries (12, 13). For instance, the National Institute for Health and
Care Excellence (NICE) in England and Wales (16), the Canadian Agency for Drugs and
Technologies in Health (CADTH) (17), and Australia's Pharmaceutical Benefits
Advisory Committee (PBAC) (18) use QALYSs to fund treatments. Hungary’s National
Centre for Public Health and Pharmacy (Nemzeti Egészségugyi és Gyobgyszerészeti
Kozpont, NNGYK) also employs QALY's to determine medication reimbursement (19).

1.4 HRQoL measures

HRQoL measures are crucial in healthcare and research for evaluating and assessing an
individual's health. These measures offer valuable insights into the effectiveness of
treatments, the impact of diseases, and the general health of populations. They can be
broadly categorised into generic vs. condition-specific and preference-accompanied vs.

non-preference-accompanied measures (20, 21).

Generic HRQoL measures are versatile tools used across various populations and health
conditions. They enable comparisons of HRQoL across diseases, conditions, and
treatments, making them common in population health surveys and large-scale
epidemiological studies. These measures assess physical, mental, and social functioning,
providing a comprehensive health overview. In contrast, condition-specific measures
focus on particular diseases or conditions, offering greater sensitivity to changes related
to specific health issues. This makes them valuable in clinical trials and studies targeting
specific patient groups, as they provide detailed insights that inform treatment and

management strategies (22, 23).



Preference-accompanied measures (PAMs) provide a single summary index value
representing overall HRQoL by combining various health domains. This simplifies data
interpretation and communication with stakeholders like policymakers and clinicians and
is crucial for calculating QALYs in cost-utility analyses (24). Non-preference-
accompanied measures describe HRQoL across multiple domains, each scored
separately. While this detailed view highlights specific areas of HRQoL, the multiple
scores can make interpretation more complex. However, detailed information is essential

for personalised care and tailored interventions (20, 21).

To illustrate these concepts, consider the following examples. Generic PAMs include the
EQ-5D, Health Utilities Index (HUI), Short Form 6 Dimension (SF-6D), Quality of Well-
Being Scale (QWB), and the Assessment of Quality of Life (AQoL) (25-30). For
condition-specific PAMs, examples include the Diabetes Utility Index (DUI), the
NEWQOL-6D, the King's Health Questionnaire (KHQ) and the Cancer Utility Index
(CUI) (31-35). Generic non-preference-accompanied measures include the 36-item Short
Form (SF-36), the WHO Quality of Life-BREF (WHOQOL-BREF), the Nottingham
Health Profile (NHP), and the Sickness Impact Profile (SIP) (36-39). Examples of
condition-specific non-preference-accompanied measures include the Dermatology Life
Quality Index (DLQI), the Diabetes Quality of Life Measure (DQOL), the Migraine
Disability Assessment (MIDAS), the St. George's Respiratory Questionnaire (SGRQ),
and the Asthma Quality of Life Questionnaire (AQLQ) (40-44).

HRQoL measures—whether generic or condition-specific, preference-accompanied or
not—play a vital role in understanding the multifaceted nature of health (20, 21). Choosing
the appropriate measure allows healthcare professionals and researchers to effectively

assess health outcomes, guide treatment decisions, and enhance patient care.
1.5 Generic PAMs in this thesis

This thesis focuses on four key generic PAMs: the EQ-5D-5L, 15D, PROPr and SF-6D.
Each PAM provides unique insights into HRQoL and is integral for comparing
interventions across different contexts. In this thesis, the term “index value” will be used
to describe the quantified measure of HRQoL, following EQ-5D terminology (45). While

the broader health economics literature often uses the term “utility”, given that generic



preference-accompanied measures lie in the focus of this thesis, adopting “index value”

ensures consistency with the specific terminology used in EQ-5D-based studies.
1.5.1 EQ-5D-5L

Developed by the EuroQol Group in the late 1980s, the EQ-5D is currently the most
widely used PAM internationally (46, 47). Initially, it included three response levels per
domain (EQ-5D-3L) (25), which was later expanded to five response levels (EQ-5D-5L)

(26), enhancing its measurement properties (48).

The EQ-5D-5L comprises a descriptive system and a visual analogue scale called EQ
VAS. The EQ VAS is a 20-centimetre-long vertical “health thermometer” that allows
respondents to rate their health on a scale from 0 (the worst health you can imagine) to
100 (the best health you can imagine). The descriptive system covers five health domains:
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression (25, 26).
Each domain contains one item with five severity levels, ranging from “no problems” to
“unable to/extreme problems”, resulting in a total of 3125 (5°) unique health profiles.
Respondents are asked to recall their current health (“your health today”) (26).

The EQ-5D-5L is recommended by pharmacoeconomic guidelines in various countries
(46) including Hungary (19), and is recognised as the preferred PAM in 15 of these
guidelines (46). Over the past decades, more than 30 countries, including Hungary, have
developed country-specific EQ-5D-5L value sets (49, 50). Additionally, the EQ-5D-Y -
3L, the youth version of the EQ-5D for children and adolescents aged 8 to 15, has been
widely adopted for assessing HRQoL in younger populations, and a Hungarian value set
was developed to support its use in paediatric healthcare and research (51). The EQ-5D-
5L has demonstrated robust measurement performance across a wide range of acute and
chronic health conditions and diverse populations (52) and has been validated in Hungary

for both the general population and various patient groups (53-62).
1.5.2 15D

The 15D, developed in the early 1970s in Finland, assesses HRQoL with an extensive,
15-dimensional descriptive system (63). While the questionnaire has been translated into

32 languages, its primary use remains in Nordic countries (64).



The 15D encompasses 15 health domains: mobility, vision, hearing, breathing, sleeping,
eating, speech, excretion, usual activities, mental function, discomfort and symptoms,
depression, distress, vitality, and sexual activity (63). Respondents are asked to recall
their present health status on a five-point response scale for each domain. The response
levels vary by domain and can be either capability scales [e.g., | can hear normally, i.e.
normal speech (with or without a hearing aid). / 1 hear normal speech with a little
difficulty. / 1 hear normal speech with considerable difficulty; in conversation | need
voices to be louder than normal. / | hear even loud voices poorly; I am almost deaf. / | am
completely deaf.] or severity scales (e.g., | have no/mild/marked/severe/unbearable
physical discomfort or symptoms, e.g. pain, ache, nausea, itching etc.). Responses from
the 15 domains can be combined into a 15-digit string expressing a health profile.

Theoretically, the instrument can describe over 30 billion (5*°) health profiles.

There are four country-specific value sets available for the 15D: one for Finland (65), one
for Denmark (66), and two for Norway estimated with different methods (67, 68). The
15D’s validity, reliability, and responsiveness have been confirmed across numerous
health conditions and populations (69-80). An official Hungarian version of the 15D is
available; however, it has not yet been validated in previous research conducted in

Hungary.
1.5.3 PROPr

The PROPr (Patient-Reported Outcomes Measurement Information System-Preference
scoring system) is a relatively new tool designed to convert PROMIS (Patient-Reported
Outcomes Measurement Information System) responses into index values. Recently, the
PROMIS initiative has gained increasing attention (81). Developed using advanced
psychometric methods (item response theory) in the early 2010s in the United States (82),
PROMIS is based on item banks covering over 100 different health areas (83).

Among the three adult PROMIS profiles (PROMIS-57, -43 and -29), PROMIS-29 is the
most widely used (81). The PROMIS-29 descriptive system encompasses seven health
domains, each consisting of 4 items with 5 response levels [physical function, anxiety,
depression, fatigue, sleep disturbance, ability to participate in social roles and activities
(hereafter social roles), pain interference] and a 0-10 pain intensity numeric rating scale.
The PROMIS-29+2 v2.1 is an extended version of the PROMIS-29, featuring an eighth

10



domain, cognitive function (Cognitive Function-Abilities v2.0), which includes two items
(84). The response levels for each item vary across severity (“not at all” to “very much”),
frequency (“never” to “always”), interference with functioning (“not at all” to “very
much”), global rating (“very good” to “very poor”) and capability (“without difficulty”
to “unable to””) format scales. Respondents are typically asked to recall their health over
the past seven days, whereas the recall period is unspecified for physical function and
social roles domains. By combining responses from seven PROMIS-29+2 domains (all
but anxiety), it is possible to define 217,238,121 unique health profiles to which index

values can be assigned (85).

To date, only one country-specific value set is available for the PROPr from the United
States of America (85). The measurement properties of PROMIS-29, PROMIS-29+2 and
PROPr have been evaluated in various settings, demonstrating their versatility and
applicability (54, 86-89). Notably, the PROMIS-29(+2) has been previously validated in
Hungary, both in a general population sample and a sample of individuals with low back
pain (90, 91). Additionally, among the PROMIS questionnaires, the PROMIS Global
Health has also been validated in Hungary (92).

154 SF-6D

Another widely adopted PAM is the Short-Form 6-Dimensions (SF-6D), developed in
the late 1990s in the United Kingdom. It can be derived from the 36-item Short-Form
(SF-36) or the 12-item Short-Form (SF-12), designed to estimate index values by
capturing six domains of health (27, 36).

The SF-6D combines 11 items of six SF-36 domains (physical functioning, role
limitation, social functioning, pain, mental health, and vitality) (27, 36). Thus, SF-6D
comprises six domains, each represented by one item. These items have 4 to 6 response
levels measuring severity (“no limitations” to “a lot of limitations”), frequency (“all of
the time” to “none of the time”), or interference with functioning (e.g., “no pain” to “pain
that interferes with one's normal work extremely’). This descriptive system results in a
total of 18,000 unique health profiles. Respondents recall their health over 4 weeks,

except for the physical functioning domain, which asks about current health (“now”).

Several countries list the SF-6D as an applicable measure in their health technology

assessment guidelines, alongside other options (46). To date, 12 countries have
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established SF-6D value sets (93). While the SF-6D has demonstrated strong
psychometric performance across multiple health conditions (94-96), unlike the EQ-5D-

5L, it has not undergone extensive validation in Hungary (53, 97).
1.6 Psychometric properties of HRQoL measures

The usefulness of HRQoL measures in clinical practice, research, and health policy relies
heavily on their psychometric performance. The key properties that evaluate

questionnaires are validity, reliability and responsiveness (98, 99).

Validity assesses how well the questionnaire captures the concepts it is intended to
measure. It is examined through three main factors: content validity, construct validity
and criterion validity (98-100).

— Content validity ensures that the given questionnaire covers all relevant aspects of
health and measures the intended content. Key aspects include relevance (items
should address all relevant health areas), comprehensiveness (items should cover all
important aspects for the target population), and comprehensibility (items should be
clearly worded and easy to understand) (100).

— Construct validity reflects whether the questionnaire accurately measures the
intended aspects of HRQoL and distinguishes between different groups of
respondents (i.e., known-groups validity). It should also correlate well with other
validated instruments measuring the same construct (i.e., convergent validity) (101,
102).

— Criterion validity involves comparing the measure to an external “gold” standard.
However, for generic PAMSs, there is no established benchmark or gold standard to
compare against. Therefore, while criterion validity is crucial when such a standard

exists, it is not applicable in the case of generic PAMs (101, 102).

Reliability refers to the consistency of an HRQoL measure. A reliable measure produces
consistent results under similar conditions. Types of reliability include test-retest
reliability, which assesses the stability of a measure over time, and internal consistency,
which examines whether items within a subscale are measuring the same underlying
concept. Internal consistency is particularly relevant for instruments like PROMIS, where

multiple items are used to measure a single domain. However, for measures like the EQ-

12



5D, where each item is designed to assess distinct HRQoL domains, internal consistency

is inapplicable as the items represent independent constructs (101, 102).

Responsiveness (or sensitivity) reflects the questionnaire’s ability to detect significant
changes in HRQoL over time. A responsive measure can accurately capture the effects of

an intervention or disease progression (101-103).

These properties ensure that HRQoL measures are robust, guiding clinical decisions and
shaping health policies (98, 99). While longitudinal surveys are essential for assessing
reliability and responsiveness, validity can also be evaluated through cross-sectional

surveys.
1.7 Population norms

Population norms, also known as population reference data, are essential in interpreting
responses on HRQoL measures. They provide a framework for comparing the HRQoL of
individuals or patient groups to that of a reference group, most commonly a representative

sample general population, considering factors such as age and gender (104).

Population norms are essential in healthcare and research by enabling clinicians to track
changes in the general population’s HRQoL over time, detect emerging health trends, and
highlight areas of inequality (104-107). These norms provide a benchmark for comparing
individual patient HRQoL, serving as a reference to assess treatment efficacy and monitor
health improvements. Such comparisons can reveal unmet healthcare needs within
specific demographics or geographic regions, enabling policymakers to target
interventions effectively and allocate resources where they are most needed. Ultimately,
utilising population norms drives the development of strategies aimed at reducing

inequalities and enhancing overall public health.

The EQ-5D and SF-6D have well-established population norms across various countries
(208), including Hungary. Hungarian EQ-5D-3L population norms were first developed
over two decades ago (109) and have recently been updated (110). However, Hungarian
population norms remain limited to summary or T-scores of the SF-36 (111) and two
PROMIS generic health status measures (PROMIS-29+2 and PROMIS Global Health)
(90, 92). Notably, population normative values for measures such as the 15D or PROPr

have yet to be developed in any country. With new measures emerging and health
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dynamics shifting due to factors such as economic changes and public health crises like
COVID-19, the need for up-to-date norms that accurately reflect current HRQoL and
capture the evolving health landscape has become increasingly urgent.
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2 Objectives

1. Comparison of EQ-5D-5L and 15D study

The EQ-5D-5L is a widely validated instrument, including in Hungary, where it is
extensively used across various conditions (53-62). However, it may not fully capture all
relevant HRQoL aspects, particularly in sensory and mental health conditions (94, 112).
In contrast, the 15D offers a more comprehensive descriptive system, which could present
certain advantages. Notably, the 15D has not been validated in Hungary, highlighting a

key rationale for further research. This study aimed to:

— compare the measurement performance of the EQ-5D-5L and 15D both at the
level of descriptive systems and index values in terms of ceiling and floor,
informativity, agreement, redistribution properties, convergent and known-groups

validity.
2. 15D population norms study

The 15D is a comprehensive PAM for assessing a wide range of HRQoL areas, offering
a strong basis to describe the general population’s HRQoL. However, 15D population

norms have not been established in any country. Thus, this study aimed to:

— establish Hungarian population norms for the 15D by gender and age;
— assess the association of index values with sociodemographic factors (e.g., gender,
age), and several chronic physical and mental health conditions;

— provide index value estimates for a wide array of prevalent chronic diseases.
3. EQ-5D-5L, PROPr and SF-6D population norms study

The EQ-5D-5L, PROPr and SF-6D measure similar health constructs; however, each was
developed using different approaches and has varying characteristics, which makes it
important to understand how these PAMs differ in describing the population’s HRQoL.
This study aimed to:

— develop Hungarian population norms for the EQ-5D-5L, PROPr and SF-6D;
— compare HRQoL across these three instruments;
— explore the association of index values with sociodemographic and health-related

variables.
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3 Methods

This chapter draws upon three published articles of the candidate:

1. Nikl A, Janssen MF, Brodszky V, Rencz F. A head-to-head comparison of the

EQ-5D-5L and 15D descriptive systems and index values in a general population
sample. Health Qual Life Outcomes. 2023;21(1):17.
2. Nikl A, Janssen MF, Brodszky V, Rencz F. Hungarian population norms for the

15D generic preference-accompanied health status measure. Qual Life Res.
2024;33(1):87-99.

3. Nikl A, Janssen MF, Jenei B, Brodszky V, Rencz F. Population Norms for the
EQ-5D-5L, PROPr and SF-6D in Hungary. Pharmacoeconomics.
2024;42(5):583-603.

3.1 Comparison of EQ-5D-5L and 15D study
3.1.1 Study design and survey content

A cross-sectional survey was conducted with a targeted sample size of 2000 members of
the Hungarian adult general population (response rate 77.8%). The broader aim of the
survey was to assess the mental health of the population. Permission for conducting the
study was granted by the Research Ethics Committee of the Corvinus University of
Budapest (no. KRH/166/2021). Participants were recruited in August 2021 from one of
the largest available online panels in Hungary by a third-party survey company.
Respondents registered voluntarily to complete surveys in return for points, which could
be redeemed for rewards. Respondents were included who were at least 18 years old at
the time of completion, gave informed consent, and confirmed that they had understood
the terms and were willing to participate. “Soft” quotas were applied to ensure the
representativeness of the sample for the general population by age, gender, the highest

level of education, geographical region, and settlement type.

A self-administered survey was designed for the study that asked questions about
HRQoL, well-being, presence of physical and mental health conditions, resource
utilization related to mental health care, and sociodemographic characteristics. The list of
the physical health conditions was selected according to the 2019 Hungarian results of

the European Health Interview Survey (EHIS) (113) complemented by some common
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chronic diseases. Similarly, the list of mental health conditions was chosen according to
the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5)
(114). We asked respondents to report any physical and mental health conditions
experienced in the past 12 months in two questions. Firstly, they had to state whether they
had any self-reported physical or mental health conditions. Secondly, they had to mark
those that were also diagnosed by a physician. The participants answered the questions in
a fixed order, starting with the EQ-5D-5L and multiple questions were included between
the EQ-5D-5L and 15D.

3.1.2 Outcome measures

All participants completed a set of standardised questionnaires, including the validated
Hungarian versions of EQ-5D-5L and 15D. The description of the EQ-5D-5L and 15D is
outlined in Chapter 1.5.

As a base case, we used the Danish value sets for both the EQ-5D-5L (115) and 15D (66),
because currently, Denmark is the only country with national value sets for both
measures. However, using these value sets may have limitations. They were developed
in different decades, using different preference elicitation methods, and thus have largely
different value set ranges. Furthermore, using Danish value sets for Hungary may also
pose additional problems given the differences in sociodemographic and economic
characteristics and cultural values between the two countries (116). Therefore, to test the
robustness of our results, we repeated all analyses using the Hungarian EQ-5D-5L (50)
and Norwegian 15D value sets (68). The former was selected because of the study
country, while the latter was considered as the most recently developed 15D value set

with a similar value set range to the Hungarian EQ-5D-5L value set.
3.1.3 Statistical analysis

Our analytical framework builds on previous studies that compared the measurement
properties of other generic PAMs (117-120). As a result of a technical problem in the
online survey interface, a few respondents’ EQ-5D-5L responses may have been
inadvertently recorded as level 5 responses. Therefore, the research team examined all
level 5 responses attentively in the EQ-5D-5L and compared them with other information

(i.e., self-reported HRQoL on other measures, physician-diagnosed physical and mental
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health conditions) provided by the respondents. As a result, 113 participants were

excluded from the sample before the statistical analysis.

To compare the two instruments, corresponding dimensions of EQ-5D-5L and 15D were
matched, e.g., EQ-5D-5L mobility and 15D mobility. All analyses were performed on the
total sample, and also for two subsets of respondents: (i) respondents with physical health
conditions, and (ii) respondents with mental health conditions. Statistical analyses were
performed using R Statistical Software (version 4.1.1; R Foundation for Statistical
Computing, Vienna, Austria). All the statistics were two-sided, and p<0.05 was

considered statistically significant.

The proportion of participants reporting “no problems” (ceiling) and “extreme problems”
(floor) was computed for each dimension of the descriptive systems. In addition, we
calculated the ceiling and floor for the EQ-5D-5L and 15D health profiles, i.e., “no
problems” and “extreme problems” in all dimensions, respectively. We expected a higher
overall ceiling in the EQ-5D-5L than the 15D at an instrument level since the descriptive
system of the latter is more detailed (121).

The informativity of EQ-5D-5L and 15D dimensions, index values, and health state
profiles was examined by Shannon’s (absolute informativity, H’) and Shannon’s
Evenness (relative informativity, J”) indices (122, 123). The Shannon index (H’) can be
defined as H' = — Y%, p; * log, p;, where pi is the proportion of observations in the ith
level (wherei1=1, ..., L), and L is the number of levels in a dimension of the descriptive
system. The greatest amount of information can be gathered if the responses are equally

used across the levels. The Shannon Evenness index (J') measures the evenness of

Hr -yk pislo i ,
= ZZizaPirloBe Pi pp g ranges from 0 to

distribution and was calculated as /' =
Hlmax log; L

logzL, and J’ ranges from 0 to 1, where a higher value indicates better informativity.

We performed cross-tabulations of the corresponding EQ-5D-5L and 15D dimensions to
explore how consistent the responses were. We considered an EQ-5D-5L and 15D
response pair inconsistent if the 15D response was at least two levels away from the EQ-
5D-5L response (124). The average size of inconsistencies was assessed according to the
following weights: 0 if EQ-5D-5L and 15D responses did not differ more than 1 level, 1
if responses differed by 2 levels, and so forth (124).
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The agreement between the EQ-5D-5L and 15D index values was examined using
intraclass correlation coefficient (ICC) (125) and Bland-Altman plot (126). A two-way
random model with absolute agreement was applied to obtain an ICC value (127).
Agreement was considered poor 0<ICC<0.4, fair 0.4<ICC<0.6, good 0.6<ICC<0.75, and
excellent 0.75<ICC<1 (128).

We examined the convergent validity between the EQ-5D-5L and 15D dimensions
(Spearman’s correlation) and index values (Pearson’s correlation). The absolute value of
the correlation coefficient (r) was interpreted as follows: very weak correlation |r|<0.2,
weak correlation 0.2<[r|<0.4, moderate correlation 0.4<[r|<0.6 and strong correlation
0.6 <|r| <1 (129). We expected higher correlations among the corresponding dimensions

covering similar aspects of health (70).

Known-groups validity was evaluated for self-reported physician-diagnosed health
condition groups in contrast to being healthy. We hypothesised that respondents with a
diagnosed physical or mental condition had significantly lower EQ-5D-5L and 15D index
values. Student’s t-test was used to compare the healthy and non-healthy groups. Effect
size (ES, Cohen’s d) and relative efficiency (RE) were calculated. ES values were
interpreted as negligible d<0.2, small 0.2<d<0.5, medium 0.5<d<0.8, and large 0.8<d
(130). The RE was calculated as the ESs ratio of the two indices, where the 15D test
statistic was used as reference; thus, an RE>1 indicated that the EQ-5D-5L was more
efficient in discriminating between two subgroups. To test whether the RE statistically
differs from 1, 95% confidence intervals were calculated using 2000 bootstrap samples

with accelerated bias correction.
3.2 15D population norms study
3.2.1 Study design and survey content

The cross-sectional data used in this study are the same as in the “Comparison of EQ-5D-
5L and 15D study (see Chapter 3.1.1 for detailed information). However, due to a
technical issue affecting only EQ-5D-5L responses, 113 participants were excluded from
that analysis, reducing the sample size from 2000 to 1887. Since the 15D data were

unaffected, the current study retains the full sample of 2000 participants.
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3.22 15D

Participants completed a self-administered online survey comprising a selection of
standardised questionnaires, including the validated Hungarian version of the 15D. The

instrument is described in detail in Chapter 1.5.2.

To calculate the 15D index values, we used the Norwegian value set (68). The index
values of the Norwegian value set range from -0.516 to 1, where negative values describe
health states worse than dead. The Norwegian value set was selected as it is the most
recently developed one that compared to previous 15D valuation studies, benefited more

from the most recent valuation and modelling advancements.
3.2.3 Statistical analysis

The relative frequency of responses on each response level of each domain was calculated
for the total sample and stratified by gender and age groups. We dichotomised responses
(“no problems” or “any problems”) in each domain, then used Pearson’s y? tests to detect

any differences between the frequency of respondents across these subgroups.

Mean level scores (LS) were also calculated to summarise the responses on each 15D
domain according to gender and age groups. To compute LS, we transformed 1 to 5
responses on each domain to a 0-100 scale, where higher scores indicate worse HRQoL
(131). Mean and 95% confidence intervals were computed for the 15D index values. Both
for LS and index values, differences between sociodemographic subgroups were
examined by Student’s t-test and analysis of variance, where applicable. Mean index

values were calculated for 32 physical and 24 mental health condition groups.

Multivariate linear regressions were used to explore the association of sociodemographic
and health-related variables with the 15D index values. Homoskedasticity was evaluated
by the Breusch-Pagan test. In case heteroskedasticity was present in the model, a
correction using robust standard errors was performed. Gender, age, highest level of
education, settlement type, geographical region, employment status, marital status,
household’s per capita net monthly income, and physical and mental health conditions
with a sample size of at least 30 cases were included in the models as independent
variables. All independent variables were categorical. The household’s per capita net

monthly income was split according to the median income level (112,500 HUF).
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All statistical analyses were carried out using R Statistical Software (version 4.1.1; R
Foundation for Statistical Computing, Vienna, Austria). All statistics were two-sided, and

the significance level was set at 0.05.
3.3 EQ-5D-5L, PROPr and SF-6D population norms study
3.3.1 Study design and survey content

A cross-sectional online survey was administered involving the Hungarian adult general
population aiming for a sample size of 1700 (54, 90, 92, 132, 133). Participants were
recruited by a panel company in November 2020 and received survey points upon
completing the questionnaire which could be redeemed for rewards. “Soft” quotas were
set to obtain a broadly representative sample of the Hungarian population in terms of age,
gender, education, place of residence and geographical region (134). The Research Ethics
Committee of the Corvinus University of Budapest granted permission to conduct the
survey (no. KRH/343/2020).

Sociodemographic (age, gender, education, place of residence, geographical region,
employment, marital status, income) and health-related information (height, weight, self-
perceived health, providing informal caregiving, exercising, smoking, alcohol
consumption, prescription or over-the-counter medication use and the history of
physician-diagnosed chronic conditions) were also collected. The respondents' chronic
health conditions were recorded in two steps. Firstly, respondents were asked to indicate
any experienced chronic health conditions or chronic consequences of acute conditions
in the last 12 months, then they were required to mark those that had been diagnosed by
a physician. The list of health conditions was compiled based on the EHIS with the
addition of some other conditions common in the general population (113). Respondents
were asked to estimate the time spent on sports or physical work each week in hours and
minutes and share the number of medications regularly taken. There were no missing data

as answering all questions was mandatory.
3.3.2 Outcome measures

Respondents completed the Hungarian versions of EQ-5D-5L, PROMIS-29+2 v2.1 and
SF-36v1l in a fixed order. These PAMs are presented in detail in Chapter 1.5, with the
main characteristics of their descriptive systems and value sets summarised in Table 1.
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Table 1. Comparison of the descriptive systems and value sets of the three
preference-accompanied measures (135)
PROPr SF-6Dv1
EQ-5D-5L (based on PROMIS-29+2) | (based on SF-36 MOS)
Descriptive system
Number of domains 5 7 6
Physical Function
- Depression Physical functioning
SI\,/; ?E'CI;% Fa’gigue Ro_le Iimita_tior_15
Domains Usual activities slgep Dlsturbgnce . Social fuqctlonlng
pain/discomfort Al_:)lllty to Paruapaye_lr_\ Pain
Anxiety/depression Social Roles and Activities Ment_al r_lealth
Pain Interference Vitality
Cognitive Function
Number of items per domain 1 4 1
Number of response levels 5 5 4/5/6
per item
ngenty/frequer_lcy/ Severity/frequency/
. interference with ) .
Response scale Severity functioning/ mterfere_ncg with
. - functioning
global rating/capability
Recall period Today Past 7 days/unspecified Now/4 weeks
Total number of health states 3125 217,238,121 18,000
Value set
Country of origin Hungary UsS UK
Valuation technique compczsl,zthe_’{I/r_nrez’frla;de-off standard gamble standard gamble
Value set range -0.848to0 1 -0.022 to 0.954 0.301to1

EQ-VT = EuroQol Valuation Technology; MOS = Medical Outcomes Study; PROMIS = Patient-Reported Outcomes Measurement
Information System; PROPr = PROMIS-Preference scoring system; SF-36 = 36-item Short-Form; SF-6D = Short-Form 6-Dimensions

In this study, index values were computed using value sets of different nations. The
Hungarian EQ-5D-5L, developed using the composite time trade-off (cTTO) method,
ranges from -0.848 to 1 (50). In the absence of Hungarian value sets, we used the US
PROPr value set, ranging from -0.022 to 0.954 (85), and the UK SF-6D value set, with
an index value range of 0.301 to 1 (27); both developed using the standard gamble

method.
3.3.3 Statistical analysis

Before the statistical analysis, data quality was assessed by the research team. Some
inconsistencies were observed, indicating that certain EQ-5D-5L responses were
inadvertently recorded as level 5 responses, which can be attributed to an error in the
online survey interface. The research team attentively examined each level 5 response
and compared them with other information provided by the respondents (e.g., self-
reported health on other measures, health information and physician-diagnosed chronic
health conditions). As a result, a total of 69 participants were excluded from the sample.

Detailed information on the exclusion process can be found elsewhere (54).
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Age was categorised into seven groups: 18-24, 25-34, 35-44, 45-54, 55-64, 65-74 and
75+ years (136). Data on sports and physical work was dichotomized using a cut-off value
of 150 minutes of weekly physical activity, based on the recommendation of the World
Health Organization (137). Responses on medication use were recoded into two
categories: 1-4 types and 5 or more types per day (i.e., polypharmacy) (138). Respondents
were asked about their height and weight, based on which body mass index (BMI) was
calculated and grouped into four categories: <18.5 underweight, 18.5-24.9 normal, 25-
29.9 overweight and >30 obese (139).

All analyses were performed for the EQ-5D-5L, SF-6D and PROPr descriptive systems
and the EQ VAS. Descriptive characteristics of the sample were computed. The relative
frequency of responses to each domain of each questionnaire was calculated for the entire
sample and then determined according to gender and age groups. Notably, for PROMIS-
29+2, T-scores were not calculated; these are presented for each domain in a previous
publication (90). For all three measures, responses to each domain were dichotomized
(“no problems” or “any problems”). Corresponding health domains were directly
compared across the three measures (e.g., EQ-5D-5L mobility, PROPr physical function
and SF-6D physical functioning). Pearson’s 2 test was used to analyse the differences in
the relative frequency of respondents with any problems among the corresponding
domains of the three measures. The same test was employed to assess the differences
between the responses of males and females, as well as across age groups within each
domain of each measure. For each age group, the proportion of respondents in the best
possible health state (i.e., no problems in any domain) was computed for all three
instruments and the EQ VAS. For the latter, the maximum score of 100 represented the
best possible health. This was also separately computed for males and females. Mean
level scores (LS) were computed for each domain of each measure by transforming
response levels to a 0-100 scale (e.g. EQ-5D-5L.: level 1 = 0, level 2 = 25, level 3 = 50,
level 4 =75, level 5 = 100), where a higher score denotes a worse HRQoL (131). Student's
t-test (two subgroups) or analysis of variance (three or more subgroups) was applied to

test the differences between subgroup means.

Mean index values and their 95% confidence intervals were estimated for the three
instruments and EQ VAS in the total sample, based on the sociodemographic

characteristics and 30 chronic health condition groups reported by the respondents (e.g.,
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hypertension, diabetes, musculoskeletal diseases, anxiety, depression). The differences
between the mean index values of these subgroups were examined with Student's t-test

or analysis of variance, where applicable.

Associations of sociodemographic and health-related characteristics of respondents with
EQ VAS scores and EQ-5D-5L, PROPr and SF-6D index values were explored with
multivariate linear regression models. Heteroskedasticity was evaluated by the Breusch-
Pagan test and corrected using robust standard errors. The models included
sociodemographic and health-related characteristics with a sample size of at least 30 cases

per subgroup, as independent variables. All independent variables were categorical.

All statistical analyses were carried out using R Statistical Software (version 4.3.0; R
Foundation for Statistical Computing, Vienna, Austria). All statistics were two-sided, and

the significance level was set at 0.05.
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4 Results

This chapter draws upon the findings of three published articles of the candidate:

1. Nikl A, Janssen MF, Brodszky V, Rencz F. A head-to-head comparison of the

EQ-5D-5L and 15D descriptive systems and index values in a general population
sample. Health Qual Life Outcomes. 2023;21(1):17.
2. Nikl A, Janssen MF, Brodszky V, Rencz F. Hungarian population norms for the

15D generic preference-accompanied health status measure. Qual Life Res.
2024;33(1):87-99.

3. Nikl A, Janssen MF, Jenei B, Brodszky V, Rencz F. Population Norms for the
EQ-5D-5L, PROPr and SF-6D in Hungary. Pharmacoeconomics.
2024;42(5):583-603.

4.1 Comparison of EQ-5D-5L and 15D study
4.1.1 Characteristics of the study population

The distribution of the sample (n=1887) reasonably approximated that of the general
population in terms of sociodemographics (Appendix 1). Altogether 63.4% of the sample
responded that they had one or more physical conditions and 35.2% reported at least one

mental health condition diagnosed by a physician.
4.1.2 Dimension-level analysis

As for the EQ-5D-5L dimensions, the floor varied between 0.2% (usual activities) and
1.2% (anxiety/depression), while the ceiling ranged from 50.8% (pain/discomfort) to
87.7% (self-care) (Table 2). Regarding the 15D dimensions, the floor reached its lowest
at 0.2% (eating) and its highest at 3.9% (sexual activities), while for the ceiling, the values
varied between 48.4% (sleeping) and 94.4% (eating). The EQ-5D-5L had lower ceiling
in all corresponding dimension pairs, except for the EQ-5D-5L anxiety/depression vs.
15D distress pair. The highest difference in ceiling was found between EQ-5D-5L
pain/discomfort (50.8%) and 15D discomfort and symptoms (68.2%). Similarly, the floor
was equal or lower in the EQ-5D-5L for all pairs but EQ-5D-5L anxiety/depression vs.
15D depression. The largest difference in floor was seen between EQ-5D-5L
anxiety/depression (1.2%) and 15D distress (1.7%).
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Table 2.

Floor and ceiling of EQ-5D-5L and 15D (140)

EQ-5D-5L 15D
Total sample Physical conditions Mental conditions Total sample Physical conditions Mental conditions
Dimensions (N=1887) (N=1195) (N=664) Dimensions (N=1887) (N=1195) (N=664)
Ceiling Floor Ceiling Floor Ceiling Floor Ceiling Floor Ceiling Floor Ceiling Floor
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
- . 1246 359 Mobility (walking, movin 1054 14 467
Mobility (walking) (66.0) 7(0.4) | 670(56.1) | 5(0.4) (54.1) 3(0.5) about)ty( 9 9 (78.0) ©0.7) 877 (73.4) | 6(0.5) (70.3) 2(0.3)
Self-care (washing or dressing) (%675;1) 9 (0.5) (%%2;) 8 (0.7) (gf %) 4(0.6) | - - - - - - -
Usual activities (e.g. work, study, 1393 415 Usual activities (e.g. 1467 436
housework, family or leisure (73.8) 4(0.2) | 798(66.8) | 2(0.2) (62.5) 2(0.3) | employment, studying, 77.7) 8(0.4) | 857 (71.7) | 1(0.1) 65.7) 1(0.2)
activities) ) ) housework, free-time activities) ) )
- 959 226 Discomfort and symptoms (e.g. 1287 355
Pain/discomfort (50.8) 9(0.5) | 474 (39.7) | 7(0.6) (34.0) 8(1.2) pain, ache, nausea, itching etc.) (68.2) 9(0.5) | 719(60.2) | 2(0.2) (53.5) 4 (0.6)
Depression (sad, melancholic or 1295 21 777 (65.0) 12 343 10
. . 1147 23 16 272 16 depressed) (68.6) (1.1) : (1.0) (51.7) (1.5)
Anxiety/depression ©0.8) | @2 |55 | (13) | (@a10) | (24) [ Distress (anxious, stressed or 1054 B[ o708 | 10 262 18
nervous) (55.9) 1.7 ) (1.6) (39.5) (2.7)
Vision (seeing and reading with 1360 17 408
or without glasses) (72.1) (0.9 812 (67.9) | 5(0.4) (61.4) 6(09)
Hearing (with or without a 1581 512
hearing aid) 838 |8(08) | 966(808) | 2(02) | 57y | 1002
Breathing (breathing difficulties, 1342 21 765 (60.4) 17 379 13
shortness of breath) (71.1) (1.1) ) (1.4 (57.1) (2.0)
. 921 14 225
Sleeping (48.4) ©0.7) 491 (41.1) | 9(0.8) (33.9) 9(1.4)
. 1781 1150 608
Eating (94.4) 3(0.2) (96.2) 0(0.0) (91.6) 0 (0.0)
- - - - - - - 1701 1084 564
Speech (90.1) 5(0.3) (90.7) 2(0.2) (84.9) 2(0.3)
Excretion (bladder and bowel) (1719% (01‘;) 814 (68.1) | 7(0.6) (é‘fg) 6 (0.9)
Mental function (thinking clearly 1596 504
and logically, memory) @846 | (04 | 989628 | 100 | (759 | 2(03)
Vitality (e.g. healthy and
. - 950 20 10 240 12
energetic, weary, tired or feeble, 502 (42.0
energeti ) y 03) | @i @20 | 0g | @y | @8
- 1313 73 66 373 46
Sexual activities (69.6) (3.9) 735 (61.5) (5.5) (56.2) (6.9)
EQ-5D-5L index value @ (36;%) 0(0.0) | 305 (25.5) | 0(0.0) (1182‘;) 0(0.0) | 15D index value 2 (23?%) 1(0.1) | 147(123) | 0(0.0) | 6720.2) | 0(00)
EQ VAS 105 (5.6) | 3(0.2) 31 (2.6) 2(0.2) 19 (2.9) 2(0.3) | - - - - - - -

#Note that ceiling and floor are identical regardless of the value set used.




EQ-5D-5L outperformed 15D regarding relative informativity (J°) for all dimensions
(ranging from 0.51 to 0.70 for the EQ-5D-5L and from 0.44 to 0.69 for the 15D), except
for the EQ-5D-5L anxiety/depression (0.65) vs. 15D distress (0.69) (Table 3).
Considering all dimensions of each instrument, the average J’ values showed better

results for the EQ-5D-5L (0.56) than for the 15D (0.49).

Responses covered all levels in both measures among the corresponding dimensions
(Appendices 2-5). The rate of inconsistent response pairs ranged from 4.6% (EQ-5D-5L
anxiety/depression and 15D depression) to 7.9% (EQ-5D-5L mobility and 15D mobility).
The average size of inconsistency was relatively low ranging from 1.20 to 1.24.

As for the corresponding dimensions, we observed strong correlation between the EQ-
5D-5L and 15D wusual activities dimensions (0.619) (Table 4). The EQ-5D-5L
anxiety/depression correlated stronger with 15D depression (0.690) than with 15D
distress (0.642). Moderate correlation was found between the two mobility dimensions
(0.558), as well as between the EQ-5D-5L dimension pain/discomfort and the 15D
dimension discomfort and symptoms (0.583). The non-corresponding dimension pairs
were correlated weakly to moderately, ranging from 0.115 (EQ-5D-5L mobility and 15D
eating) to 0.541 (EQ-5D-5L pain/discomfort and 15D vitality). We observed moderate
correlation between the EQ VAS and all EQ-5D-5L domains (except for self-care, where
correlation was weak), while mostly weak and moderate connection with the 15D

dimensions.
4.1.3 Analysis of the index values

The distributions of the EQ-5D-5L and 15D index values are presented in Figure 1, while
the main characteristics of the indices can be found in Table 5. Overall, 270 unique health
states were observed for the EQ-5D-5L and 1030 for the 15D. The most common health
state profile for both instruments was full health, accounting for 36.0% of the EQ-5D-5L
answers and 21.0% of the 15D answers. As for the EQ-5D-5L, the second most common
profile was slight pain or discomfort with no problems on the other dimensions (6.4%),

while for the 15D, slight problems with sleeping and no other problems (3.2%).
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Table 3. Relative informativity of EQ-5D-5L and 15D (Shannon’s Evenness index) (140)
EQ-5D-5L 15D
Total Physical Mental Total samole Physical Mental
Dimensions sample conditions conditions | Dimensions (N-ZOOOF; conditions conditions
(N=1887) (N=1195) (N=664) B (N=1195) (N=664)
Mobility (walking) 0.61 0.71 0.72 Mobility (walking, moving about) 0.44 0.49 0.52
Self-care (washing or dressing) 0.31 0.35 0.43 - - - -
Usual activities (e.g. work, study, Usual activities (e.g. employment,
housework, family or leisure 0.51 0.59 0.64 studying, housework, free-time 0.45 0.50 0.59
activities) activities)
- Discomfort and symptoms (e.g. pain,
Pain/discomfort 0.70 0.76 0.81 ache, nausea, itching etc.) 0.55 0.61 0.69
Depression  (sad, melancholic or
Anxiety/depression 0.65 0.69 0.81 depressed) 0.57 0.60 0.73
Distress (anxious, stressed or nervous) 0.69 0.71 0.82
Vision (seeing and reading with or
without glasses) 0.52 0.55 0.63
Hearing (with or without a hearing aid) 0.36 0.39 0.45
Breathing  (breathing  difficulties,
shortness of breath) 0.52 0.58 0.66
Sleeping 0.70 0.74 0.82
i i i i Eating 0.17 0.12 0.23
Speech 0.25 0.23 0.35
Excretion (bladder and bowel) 0.47 0.51 0.58
Me_ntal function (thinking clearly and 0.34 0.34 0.45
logically, memory)
Vitality (e.g. healthy and energetic,
weary, tired or feeble, exhausted) 0.71 0.74 0.82
Sexual activities 0.60 0.69 0.76
Total average 0.56 0.62 0.68 Total average 0.49 0.52 0.61
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Table 4.

Correlation coefficients between 15D and EQ-5D-5L items (140)

EQ-5D-5L EQ5D-5L | 15D index | EQ-5D-5L | 15D index
- Self- Usual - . . EQ VAS index value value index value value
Mobility care activities Pain/discomfort | Anxiety/depression (Danish) (Danish) (Hungarian) | (Norwegian)
15D
Mobility 0558 | 0459 | 0534 0.405 0.220 -0.401 -0.456 -0.549 -0.490 -0.535
Vision 0295 | 0271 | 0310 0.310 0.260 -0.317 -0.352 -0.511 -0.354 -0.513
Hearing 0.236 | 0288 | 0258 0.230 0.176 -0.239 20.267 -0.434 20.277 -0.430
Breathing 0388 | 0301 | 0412 0.372 0.293 -0.354 20.415 -0.627 -0.424 20.615
Sleeping 0280 | 0209 | 0311 0.446 0.431 -0.351 -0.480 -0.668 -0.464 -0.673
Eating 0115 | 0300 | 0179 0.122 0.165 -0.136 -0.176 -0.346 -0.174 20.342
Speech 0.54 | 0285 | 0.230 0.191 0.277 -0.187 -0.267 -0.425 -0.256 -0.420
Excretion 0274 | 0229 | 0.29%6 0.340 0.264 -0.297 -0.358 -0.555 -0.358 -0.566
Usual activities 0480 | 0459 | 0619 0.481 0.357 -0.453 20.537 20.643 20.548 20.640
Mental function 0240 | 0293 | 0299 0.322 0.372 -0.266 -0.383 -0.535 20.370 -0.528
Discomfort  and
Symptoms 0411 | 0308 | 0447 0.583 0.472 0471 -0.588 -0.708 -0.578 0.711
Depression 0218 | 0228 | 0309 0.410 0.690 -0.374 0,571 -0.679 -0.519 -0.687
Distress 0218 | 0168 | 0293 0.416 0.642 -0.363 20.548 -0.680 20.500 20.702
Vitality 0.380 | 0275 | 0460 0.541 0.492 -0.510 -0.596 0.782 -0.581 20.785
Sexual activities | 0.374 | 0.268 | 0.428 0.430 0.334 -0.391 20.461 -0.632 -0.463 20.637
EQ VAS 0471 | 0.327 | -0.474 0,572 -0.411 i . i . -
EQ-SDSL  index | 66 | 0482 | -0.663 -0.829 0.767 0.604 : : : -
value (Danish)
15D index value | 4495 | 0369 | -0.530 -0.629 -0.578 0.534 0.671 . . -
(Danish)
EQSD-SL index | 715 | o516 | -0.695 10.845 10681 0.604 0.963 0639 : :
value (Hungarian)
19D index value | 479 | 361 | -0.524 -0.629 -0.586 0.542 0.671 0.998 0.638 -
(Norwegian)

Pearson’s correlation coefficient was calculated for the continuous index values, while Spearman’s rank correlation for the ordinal dimensions.
p<0.05 for all correlation coefficients (two-tailed).
Corresponding dimensions between EQ-5D-5L and 15D are in bold.
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Figure 1. Distribution of EQ-5D-5L and 15D index values (140)

In the total sample, the mean index value was the highest using the Danish 15D (0.91,
SD=0.11), followed by the Hungarian EQ-5D-5L (0.87, SD=0.21), the Danish EQ-5D-
5L (0.86, SD=0.22), and the Norwegian 15D value set (0.81, SD=0.22). The floor was
negligible for 15D and not present for the EQ-5D-5L. For the Danish EQ-5D-5L, 1.4%
of the index values were in the negative range, while for the Danish 15D, the theoretical
minimum is higher than 0. However, 1.2% of the Hungarian EQ-5D-5L and 0.9% of the
Norwegian 15D index values were negative. When the index value range was split with
a bin width of 0.05, the Norwegian 15D showed the best relative informativity (J”) (0.63),
followed by the Danish EQ-5D-5L (0.53), the Hungarian EQ-5D-5L (0.49), while the
lowest J” was demonstrated by the Danish 15D (0.44) (Table 5).
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Table 5. Characteristics of EQ-5D-5L and 15D health state profiles and index values (140)
EQ-5D-5L 15D

Health state profiles

Theoretical number of health state profiles 3,125 30,517,578,125

Observed number of health state profiles 270 1030

Proportion of health state profiles used (%) 8.6 3.4*10°

Floor (%) 0(0.0) 1(0.0)

Ceiling (%) 679 (36.0) 396 (21.0)

Shannon's index (H") 4.97 8.11

H' max 11.61 34.83

Shannon's evenness index (J) 0.43 0.23

Index values Danish value set Hungarian value set Danish value set Norwegian value set

Theoretical range -0.7581t0 1.0 -0.84810 1.0 0.160to0 1.0 -0.516t0 1.0

Observed range -0.59510 1.0 -0.58710 1.0 0.160t0 1.0 -0.516t0 1.0

Mean (SD) index value 0.86 (0.22) 0.87 (0.21) 0.91 (0.11) 0.81(0.22)

Median (IQR) index value 0.93 (0.19) 0.96 (0.16) 0.95(0.12) 0.89 (0.25)

Proportion of negative index values (%) 1.4 1.2 0 0.9

Shannon's index (H") @ 2.84 2.62 2.35 3.36

H' max @ 5.36 5.36 5.36 5.36

Shannon's evenness index (J') 2 0.53 0.49 0.44 0.63

10 most common health state profiles Relative Index value Relative Index value
Profile | Frequency | frequency | Danish | Hungarian |Profile Frequency | frequency | Danish | Norwegian

(%) value set | value set (%) value set | value set

11111 679 36.0 1.00 1.00 111111111111111 396 21.0 1.00 1.00
11121 120 6.4 0.95 0.96 111121111111111 61 3.2 0.99 0.97
11112 114 6.0 0.93 0.96 121111111111111 30 1.6 0.99 0.97
11122 112 5.9 0.88 0.92 111111111111211 29 15 0.99 0.96
21121 56 3.0 0.91 0.92 111111111111121 24 13 0.98 0.96
21111 49 2.6 0.96 0.97 111121111111121 23 1.2 0.97 0.93
21122 40 2.1 0.84 0.88 111121111111211 23 1.2 0.97 0.93
11123 26 1.4 0.76 0.86 111121111111221 19 1.0 0.96 0.89
21222 25 1.3 0.81 0.85 111111121111111 16 0.8 0.98 0.96
11113 24 1.3 0.81 0.91 111221111111111 13 0.7 0.97 0.93

2To allow for comparisons between the two instruments, we split the index value scale with a bin width of 0.05 between -1.0 and 1.0, resulting in a total of 41 intervals.
Order of domains for the EQ-5D-5L: mobility, self-care, usual activities, pain/discomfort, anxiety/depression.




Poor agreement was found between the Danish EQ-5D-5L and 15D index values with an
ICC of 0.363 (95% confidence interval: 0.342 to 0.385, p<0.001). In contrast, good
agreement was observed between the Hungarian EQ-5D-5L and Norwegian 15D index
values with an ICC of 0.607 (95%CI 0.516-0.677, p<0.001). The Bland-Altman plot
indicated that 93.3% of the points lay within the 95% limits of agreement between the
Danish EQ-5D-5L and 15D (94.2% between the Hungarian EQ-5D-5L and Norwegian
15D). Differences between the EQ-5D-5L and 15D index values increased at lower mean

values for both value set pairs (Appendix 6).

Using the Danish value sets, a strong correlation was found between the EQ-5D-5L and
15D index values (0.671), and the EQ-5D-5L index value and EQ VAS value (0.604),
while a moderate correlation was found between the 15D index value with the EQ VAS
(0.534). EQ-5D-5L index values demonstrated a strong correlation with its dimensions,
except for self-care, where the correlation was moderate (-0.482). By contrast, correlation
coefficients between 15D dimensions and the EQ-5D-5L index values were ranging from
-0.596 (vitality) to -0.176 (eating). 15D index value correlated moderately or strongly
with most of its dimensions, while only weakly with the eating dimension (-0.346). As
for the EQ-5D-5L dimensions with the 15D index value, the strongest correlation was
observed for the pain/discomfort dimension (-0.629), while the weakest for self-care (-

0.369). These results were confirmed by the sensitivity analysis (Table 4).

Both the Danish EQ-5D-5L and 15D index values were able to discriminate between all
chronic condition groups with moderate or large effect sizes (ranging from 0.688 to 3.810
for the EQ-5D-5L and from 0.623 to 3.018 for the 15D) (Table 6). Overall, the EQ-5D-
5L was able to discriminate more effectively between 38/41 (93%) known-groups
(RE>1). Nevertheless, the bootstrap analysis suggested that results were significant in
only five condition groups, dementia (RE=1.465), other physical health conditions
(RE=1.448), bipolar depression (RE=1.385), thyroid diseases (RE=1.269), and
gastroesophageal reflux disease (RE=1.251). Using the Hungarian EQ-5D-5L and the
Norwegian 15D value sets, effect sizes were large in all condition groups, and RE was >1
in 36/41 (88%) known-groups. However, according to the results of the bootstrap
analysis, the difference was only significant in four condition groups: dementia
(RE=1.672), chronic kidney disease (RE=1.456), other physical health conditions
(RE=1.454), and urinary incontinence (RE=1.302) (Appendix 7).
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Table 6.

Known-groups validity of the EQ-5D-5L and 15D (Danish value sets) (140)

health conditions

EQ-5D-5L 15D
0, ) ) b 0, c
n (%) Mean (SD) | Median (Q1-Q3) | p-value? Cghég S | Mean (SD) | Median (Q1-Q3) | p-value? CghEeg s| RE 9% Cl

Healthy 383 (20.3) | 0.94(0.12) | 1.0(0.93-1.00) - - 0.95 (0.10) | 0.9 (0.95-1.0) - - - -
Physical conditions

Hypertension 527 (27.9) | 0.79(0.27) | 0.88(0.75-0.96) | <0.001 | 0.696 | 0.88(0.11) | 0.91(0.83-0.97) | <0.001 0.650 | 1.071 | 0.884-1.365
S/ilsuesacsuelsoskeletal 461 (24.4) | 0.73(0.29) | 0.83(0.67-0.91) | <0.001 | 0922 | 0.86(0.11) | 0.89(0.80-0.95) | <0.001 0844 | 1.092 | 0.930-1.350
Allergies 318 (16.9) | 0.82(0.24) | 0.89(0.76-1L.0) | <0.001 | 0.697 | 0.89 (0.11) | 0.92 (0.84-0.97) | <0.001 0.623 | 1.119 | 0.893-1517
;2;‘;;%"3%“'“ 259 (13.7) | 0.70(0.31) | 0.81(0.62-092) | <0.001 | 1.134 | 0.83(0.13) | 0.85(0.75-0.93) | <0.001 1.082 | 1.048 | 0.893-1.260
ﬁeas‘;fc”gfggg' OF | 241 (12.8) | 0.74(0.30) | 0.84(0.65-0.93) | <0.001 | 0993 | 0.85(0.13) | 0.88(0.79-0.95) | <0.001 0894 | 1.111 | 0.924-1.389
Hyperlipidaemia 240 (12.7) | 0.77 (0.28) | 0.86(0.72-0.95) | <0.001 | 0.882 | 0.86(0.12) | 0.89 (0.80-0.96) | <0.001 0.836 | 1.056 | 0.869-1.334
5}; 2;;;‘5"3“"" 231(122) | 0.73(0.29) | 0.83(0.64-093) | <0.001 | 1.079 | 0.83(0.13) | 0.84(0.76-0.93) | <0.001 1111 | 0.971 | 0.813-1.170
Diabetes 205 (10.9) | 0.76 (0.31) | 0.86(0.72-0.96) | <0.001 | 0.902 | 0.86(0.13) | 0.89 (0.80-0.97) | <0.001 0.784 | 1.152 | 0.930-1502
g?f;;ogfse‘:;igea' 186 (9.9) | 0.74(0.30) | 0.84(0.67-093) | <0.001 | 1.045 | 0.86(0.12) | 0.89(0.80-0.96) | <0.001 0834 | 1.251 | 1.012-1.619
Respiratory diseases | 175(9.3) | 0.79(0.28) | 0.88(0.71-0.95) | <0.001 | 0.861 | 0.85(0.12) | 0.88(0.79-0.94) | <0.001 0.905 | 0.952 | 0.763-1.227
Arrhythmias 172(9.1) | 0.71(0.28) | 0.8(0.64-0.91) | <0.001 | 1284 | 0.82(0.13) | 0.84(0.75-0.92) | <0.001 1154 | 1112 | 0.913-1.389
Thyroid diseases 171(9.1) | 0.78(0.27) | 0.88(0.72-0.95) | <0.001 | 0.930 | 0.87 (0.12) | 0.90 (0.84-0.96) | <0.001 0.732 | 1.269 | 1.007-1.689
Skin diseases 166 (8.8) | 0.78(0.30) | 0.88 (0.76-0.95) | <0.001 | 0.869 | 0.86(0.12) | 0.90 (0.80-0.96) | <0.001 0.809 | 1.074 | 0.867-1.402
Headache, migraine | 139 (7.4) | 0.71(0.33) | 0.81(0.64-0.93) | <0.001 | 1.175 | 0.84(0.14) | 0.88(0.77-0.96) | <0.001 0.987 | 1.190 | 0.961-1.499
Hearing impairment | 133 (7.1) | 0.73(0.31) | 0.84(0.66-0.93) | <0.001 | 1.153 | 0.84(0.13) | 0.89 (0.77-0.94) | <0.001 0982 | 1.174 | 0.959-1515
E;S;?;;’;gtate 88(47) | 0.80(0.26) | 0.88(0.77-0.95) | <0.001 | 0958 | 0.86(0.11) | 0.89(0.81-0.95) | <0.001 0871 | 1.099 | 0.774-1.532
:ﬂlggr?{% ence 71(38) | 0.68(0.35) | 0.79(057-092) | <0.001 | 1538 | 0.81(0.15) | 0.85(0.72-091) | <0.001 1.282 | 1199 | 0.967-1.525
E?;‘;ﬁgr:f:kaem'a’ 46 (2.4) | 0.73(0.31) | 0.85(0.65-0.93) | <0.001 | 1416 | 0.83(0.14) | 0.87(0.75-0.94) | <0.001 1.098 | 1.290 | 0.951-1.828
E.ZLZQQC Kidney 29(1.5) | 0.71(0.27) | 0.83(0.64-0.93) | <0.001 | 1735 | 0.83(0.13) | 0.85(0.77-0.92) | <0.001 1209 | 1.435 | 0.986-2.022
Epilepsy 17(0.9) | 0.62(0.39) | 0.72(0.54-0.93) | 0.003 2309 | 0.79(0.16) | 0.8(0.70-0.92) | <0.001 1543 | 1.497 | 0.905-2.308
Liver cirrhosis 14(0.7) | 0.63(0.44) | 0.77(0.43-0.99) | 0.019 2259 | 0.78(0.19) | 0.79 (0.67-0.95) |  0.005 1.645 | 1.373 | 0.968-1.849
Other physical 92(49) | 076(0.24) | 0.84(0.64-095) | <0.001 | 1.236 | 0.86(0.11) | 0.89(0.80-0.94) | <0.001 0.854 | 1.448 | 1.075-2.008
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EQ-5D-5L 15D
() ) ’ b 0, c
n (%) Mean (SD) | Median (Q1-Q3) | p-value? Cghég S | Mean (SD) | Median (Q1-Q3) | p-value? Cghég s| RE 95% Cl

Mental conditions
Smoking addiction | 381 (20.2) | 0.80 (0.27) | 0.88(0.76-0.96) | <0.001 | 0.688 [ 0.88(0.12) | 0.92(0.84-0.97) | <0.001 | 0.628 | 1.096 | 0.896-1.442
ga”n’:::e?i’;gﬂj‘;?'a' OF | 172(91) | 064(0.32) | 0.72(051-0.88) | <0.001 | 1.506 | 0.79(0.15) | 0.82(0.69-0.90) | <0.001 1401 | 1.075 | 0.910-1.308
Sleeping disorders | 169 (9.0) | 0.65(0.32) | 0.76(0.57-0.88) | <0.001 | 1459 | 081(0.13) | 0.84(0.72-091) | <0.001 | 1253 | 1.164 | 0.969-1.440
Other addictions ¢ | 98(52) | 0.70(0.34) | 0.81(059-0.93) | <0.001 | 1342 | 0.82(0.17) | 0.86(0.72-0.93) | <0.001 | 1.155 | 1.162 | 0.938-1.474
(?;S%e;;'l‘;” or 79(42) | 054(0.35) | 0.68(0.35-0.80) | <0.001 | 2228 | 0.75(0.14) | 0.78(0.66-0.84) | <0.001 | 1861 | 1198 | 0.953-1496
Alcohol addiction | 73(3.9) | 0.75(029) | 0.86(0.67-093) | <0.001 | 1227 | 0.82(0.16) | 0.86(0.74-0.93) | <0.001 | 1167 | 1.052 | 0.765-1.415
Substance addiction | 55 (2.9) | 0.63(0.36) | 0.75(0.55-0.90) | <0.001 | 1.870 | 0.77(0.19) | 0.81(0.65-0.92) | <0.001 | 1533 | 1.220 | 0.955-1.595
Sexual disorder 40(21) | 0.71(0.34) | 0.82(0.60-0.93) | <0.001 | 1545 | 0.79(0.15) | 0.82(0.72-0.88) | <0.001 | 1.524 | 1014 | 0.729-1.349
Bipolar depression | 35(1.9) | 0.60(0.32) | 0.68(0.36-0.85) | <0.001 | 2398 | 0.76(0.16) | 0.81(0.64-087) | <0001 | 1.732 | 1.385 | 1.019-1.859
Personality disorder | 31(16) | 0.53(0.35) | 0.64(0.35:0.78) | <0.001 | 2815 | 0.71(0.16) | 0.74(0.63-0.82) | <0001 | 2.257 | 1.248 | 0.904-1667
Learing disability | 28(1.5) | 0.71(0.35) | 0.86(0.64-0.97) | 0002 | 1590 | 0.80(0.21) | 0.87 (0.66-0.96) | 0.001 1377 | 1.155 | 0.678-1.707
Eating disorder 26(1.4) | 0.64(0.39) | 0.78(050-0.90) | <0.00L | 2060 | 0.78(0.19) | 0.86(0.61-0.92) | <0.001 | 1572 | 1310 | 0.934-1.810
Obsessive 21(1.1) | 0.49(043) | 0.72(0.33-0.78) | <0.001 | 3.027 | 067(0.17) | 0.70(0.53-0.83) | <0.001 | 2614 | 1158 | 0.711-1.712
compulsive disorder
Dementia 18(10) | 044(0.32) | 047 (032-063) | <0.001 | 3810 | 0.68(0.15) | 0.66(0.54-0.80) | <0.001 | 2.601 | 1465 | 1035-2.085
Psychotic disorders | 17 (0.9) | 0.61(0.42) | 0.76(043-0.92) | 0005 | 2314 | 0.67(0.21) | 065(051-0.84) | <0001 | 2551 | 0907 | 0.443-1437
posttraumatc 14(0.7) | 0.49(0.28) | 051(0.35:0.66) | <0.001 | 3.569 | 0.64(0.18) | 0.66(0.50-0.75) | <0.001 | 2955 | 1.208 | 0.787-1751
Lﬂgf&f:comro' 14(0.7) | 056(0.41) | 0.64(0.34-0.93) | 0.004 2772 | 0.70(0.17) | 0.65(0.61-0.83) | <0.001 2356 | 1.177 | 0.666-1.813
lutiem spectrum 11(0.6) | 050(0.36) | 052(0.38-0.79) | 0002 | 3.463 | 0.64(0.22) | 0.67(0.46-0.80) | 0.001 2.902 | 1193 | 0.655-1911
Attention deficit
hyperactivity 10(05) | 0.54(0.36) | 0.66(0.32-081) | 0007 | 3.57 | 0.63(0.20) | 0.62(0.48-0.79) | 0001 | 3018 | 1.046 | 0.563-1.570
disorder

CI confidence intervals, ES effect size, RE relative efficiency.
Student’s t-test compared to the healthy subgroup, where p < 0.05 was considered statistically significant.
® Relative efficiency compared to 15D.

©2000 bootstrap samples with accelerated bias correction.

4 Includes gambling or other addictions.




4.1.4 Subgroup analysis

The subgroup analysis for the physical and mental health condition subgroups yielded
similar results to those of the total sample (Appendices 3-5). Lower ceiling was observed
both in the mental (18.7%) and physical health conditions subgroups (25.5%) compared
to the total sample (36.0%) for the EQ-5D-5L, while the floor was 0% in both subgroups.
Similarly, for the 15D, the ceiling was reduced to a greater extent in the mental health
condition subgroup (10.1%) than in the physical health condition subgroup (12.3%)
against the total sample (21.0%) (Table 2). In line with previous results, J” was greater
for the EQ-5D-5L than for the 15D in both subgroups (Table 3). The average size of
inconsistency was similar for physical and mental health conditions (Appendices 8-9).
The ICC stood at 0.311 (95% CI 0.285-0.338, p<0.001) for the physical health conditions
subgroup, while reached 0.336 (95% CI 0.302-0.371, p<0.001) for the mental health
subgroup. The correlation between the Danish EQ-5D-5L and Danish 15D index values
was higher in both the physical and mental health condition subgroups (0.736 and 0.702)
than in the total sample (0.671). As for the corresponding dimensions, correlations
between dimensions were, in general, higher in both subgroups than in the total sample
(Appendices 10-11). The sensitivity analyses (Appendices 12-15) with the Hungarian
EQ-5D-5L and Norwegian 15D value sets mostly supported these results; however, the
agreement was good in both the physical (ICC=0.653, 95% CI 0.561-0.722, p<0.001) and
mental (ICC=0.632, 95% CI 0.495-0.725, p<0.001) health condition subgroups.

4.2 15D population norms study
4.2.1 Characteristics of the study population

A target sample size of 2000 respondents was achieved with a 77.8% response rate. The
main characteristics of the study sample are presented in Appendix 16. The mean age was
46.3 (SD = 16.9), with 57.3% being female. The sample’s composition reasonably
approximated that of the Hungarian general population. However, those with secondary
education were slightly underrepresented, while those with tertiary were overrepresented.
The 25-34 age group was somewhat overrepresented as well. Almost two-thirds of the
study sample, 1261 participants reported chronic physical conditions (63.1%) and 703
reported mental health conditions (35.2%) diagnosed by a physician, resulting in 1429
respondents with chronic illness, which accounts for 71.5% of the sample.
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4.2.2 Health problems by 15D domains

The majority of the study population (78.7%) reported having problems in at least one
15D domain. Respondents experienced the least problems in eating (5.5%), then in speech
(9.5%) and mental function (15.2%), while sleeping problems were the most frequently
reported affecting 50.7% of the population, followed by vitality (49.2%) and distress
(43.6%). Comparing the responses by gender, females had significantly more problems
with distress than males (50.7% vs. 34.2%), as well as vitality (53.2% vs. 44.0%),
sleeping (54.5% vs. 45.7%), depression (34.1% vs. 27.3%), and discomfort and
symptoms (33.8% vs. 27.8%). On the other hand, females had significantly fewer issues
with hearing (13.6% vs. 19.1%), sexual activities (27.4% vs. 32.6%), and speech (8.2%
vs. 11.2%). The difference between the two genders was insignificant for mobility, vision,

breathing, eating, excretion, usual activities, and mental function (Figure 2).

In general, the least problems in all age groups were found with eating, ranging from
2.0% (65-year-olds or more) to 12.9% (18-24-year-olds), while respondents reported the
most problems with sleeping for the 18-24- (49.5%), 25-34- (49.4%) and 55-64-year-olds
(55.5%), and vitality for the 35-44- (49.6%), 45-54- (52.3%), as well as the at least 65-
year-olds (55.0%). Problems tended to increase with age in the mobility, vision, hearing,
breathing, excretion, usual activities, vitality, and sexual activities domains. Problems
decreased with age in the eating, speech, mental function, depression, and distress
domains. The difference between the age groups was insignificant for the sleeping and

discomfort and symptoms domains (Figure 3).
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Figure 2. Proportion of respondents reporting any problems in 15D domains
(141)

Pearson’s 2 test was performed to assess the difference in the proportion of problems between genders. All domains where p-value
was <0.05 are marked with asterisks.

When comparing gender and age groups, both males and females in every age group had
the least problems with eating (Appendix 17). As for males, the 18-24-, 25-34-, and 55-
64-year-olds had the most problems with sleeping, the 35-44- and 45-54-year-olds with
vitality, and the 65-year-olds or more with sexual activities. In comparison, the 18-24 and
55-64-year-old females experienced the most problems with sleeping, while the 25-34,
35-44-, 45-54-, and 65-year-olds or more with vitality, as well as the 25-34-year-olds also
with distress. Appendices 18-20 present the responses on each 15D domain in different

age groups for all participants, then separately for males and females.
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Summary data of mean LS are presented in Appendices 21-23. In the total sample,
respondents had the highest mean LS in vitality (18.1), while the lowest mean LS in eating
(2.3). As for genders, females had significantly higher mean LS than males in distress
(19.2 vs. 12.6), sleeping (19.8 vs. 15.7), vitality (19.7 vs. 16.0), discomfort and symptoms
(11.8 vs. 9.7), depression (12.7 vs. 10.7), and breathing (10.5 vs. 8.8), while lower mean
LS in sexual activities (11.8 vs. 15.3) and hearing (5.1 vs. 6.6). When comparing these
results with the relative frequency of problems, differences between the two genders were
found to be significant for both indicators in hearing, sleeping, discomfort and symptoms,
depression, distress, vitality, and sexual activities health domains. Where females had
more problems, they also had a higher mean LS. There was no significant difference
between the relative frequency of problems between the two genders in breathing;
however, males had a higher mean LS. Likewise, males had more problems with speech

than females, but the difference in their mean LS was insignificant.
4.2.3 Mean 15D index values by sociodemographic and health-related characteristics

The mean 15D index value was 0.810 (95% CI 0.800-0.819), and 0.8% of the sample was
in the negative range. Differences in index values between subgroups were insignificant
for gender, age groups, and geographical region (Appendix 16). Respondents with higher
level of education had significantly higher mean 15D index values, as well as those living
in the capital or larger cities, living in a domestic partnership or marriage, and those with
higher net income per capita in their households. As for employment status, students had
the highest average index values, followed by employed, then retired respondents, and

homemakers/housewives, while disability pensioners had the lowest mean index value.

Table 7. Mean 15D index values by gender and age groups (141)
Ade Total Males Females
rgou s n % 15D index values n % 15D index values n % 15D index values
group 0 Mean | 95% CI 0 Mean | 95% ClI ° Mean | 95% CI
0.741- 0.667- 0.767-
18-24 202 10.1 0.782 0.822 85 9.9 0.741 0.816 117 10.2 0.811 0.855
0.801- 0.783- 0.798-
25-34 441 22.1 0.823 0.844 148 17.3 0.822 0.860 293 25.6 0.823 0.849
0.795- 0.788- 0.782-
35-44 337 16.9 | 0.819 0.843 162 | 189 | 0.824 0.860 175 153 | 0.814 0.846
0.802- 0.826- 0.764-
45-54 285 14.3 0.825 0.848 131 15.3 0.857 0.888 154 134 0.798 0.832
0.781- 0.808- 0.745-
55-64 337 16.9 | 0.803 0.826 145 | 17.0 | 0.837 0.865 192 16.8 | 0.778 0.811
65 and 0.777- 0.786- 0.755-
above 398 19.1 0.796 0.815 184 | 215 0.812 0.837 214 18.7 0.783 0810
0.800- 0.805- 0.789-
Total 2000 | 100.0 | 0.810 0.819 855 | 100.0 | 0.820 0.835 1145 | 100.0 | 0.802 0.815

Cl confidence intervals.

39



Table 8. Mean 15D index values according to chronic health conditions (141)

Variables N % Mean 95% ClI

Healthy 406 20.3 0.903 0.884-0.922
Physical health conditions 1261 63.1 0.781 0.769-0.792
Allergies 332 16.6 0.764 0.741-0.788
Hypertension 551 27.6 0.754 0.735-0.772
Thyroid diseases 178 8.9 0.744 0.711-0.777
Atopic dermatitis 56 2.8 0.731 0.661-0.802
Psoriasis 53 2.7 0.728 0.665-0.791
Diabetes 218 10.9 0.727 0.694-0.759
Other physical health conditions 97 4.9 0.717 0.676-0.758
Other skin diseases 44 2.2 0.715 0.644-0.785
Gastroesophageal reflux disease 194 9.7 0.715 0.682-0.747
Musculoskeletal diseases 483 24.2 0.713 0.693-0.733
Hyperlipidaemia 252 12.6 0.712 0.682-0.741
Benign prostate hyperplasia 90 4.5 0.711 0.666-0.757
Cataract 85 4.3 0.707 0.661-0.753
Asthma 119 6.0 0.701 0.659-0.742
Chronic bronchitis, emphysema, COPD 101 5.1 0.701 0.656-0.747
Acne 37 1.9 0.696 0.615-0.777
Hearing impairment 136 6.8 0.682 0.639-0.725
Cancer, leukaemia, lymphoma 50 2.5 0.676 0.603-0.749
Heart attack 37 1.9 0.676 0.587-0.765
Headache, migraine 147 7.4 0.674 0.631-0.717
Glaucoma 32 1.6 0.670 0.590-0.751
Inflammatory bowel disease 38 1.9 0.665 0.590-0.739
Coronary artery disease, angina 58 2.9 0.651 0.586-0.715
Chronic kidney disease 30 15 0.647 0.555-0.739
Arrhythmias 178 8.9 0.642 0.607-0.678
Urinary incontinence 74 3.7 0.625 0.560-0.689
Visual impairment 171 8.6 0.618 0.580-0.655
Other heart disease 75 3.8 0.612 0.547-0.676
Epilepsy 17 0.9 0.578 0.424-0.732
Stroke 34 1.7 0.567 0.470-0.664
Gastric or duodenal ulcer 40 2.0 0.561 0.467-0.656
Liver cirrhosis 14 0.7 0.557 0.343-0.772
Mental health conditions 703 35.2 0.721 0.703-0.739
Smoking addiction 406 20.3 0.757 0.734-0.781
Other addictions 10 0.5 0.717 0.573-0.860
Gambling addiction 58 2.9 0.684 0.601-0.767
Alcohol addiction 79 4.0 0.646 0.579-0.712
Generalized anxiety disorder 307 15.4 0.645 0.614-0.676
Sleeping disorders 178 8.9 0.620 0.582-0.658
Learning disability 30 15 0.607 0.462-0.752
Substance addiction 24 1.2 0.587 0.422-0.752
Sexual disorder 40 2.0 0.567 0.477-0.657
Panic disorder 115 5.8 0.564 0.514-0.615
Eating disorder 27 14 0.560 0.424-0.696
Prescription drug addiction 56 2.8 0.545 0.452-0.638
Bipolar depression 35 1.8 0.529 0.426-0.633
Unipolar major depression 28 14 0.522 0.411-0.633
Phobia 49 25 0.492 0.393-0.590
Dysthymia 64 3.2 0.475 0.411-0.539
Impulse-control disorder 15 0.8 0.443 0.265-0.622
Personality disorder 31 1.6 0.421 0.309-0.532
Dementia 18 0.9 0.373 0.230-0.515
Psychotic disorders 17 0.9 0.371 0.171-0.572
Obsessive compulsive disorder 21 1.1 0.360 0.216-0.505
Attention deficit hyperactivity disorder 11 0.6 0.315 0.074-0.556
Autism spectrum disorder 11 0.6 0.311 0.044-0.579
Post-traumatic stress disorder 14 0.7 0.299 0.115-0.483

Cl confidence intervals, COPD chronic obstructive pulmonary disease.
Participants could report having both physical and mental health conditions.
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The mean 15D index values by age and gender are summarised in Table 7. Regarding
women, no trend-like relationship can be discovered with advancing age; however, in the

case of men, that relationship is somewhat inverse U-shaped.

Mean index values by different physical and mental health conditions are presented in
Table 8. Healthy respondents had the highest mean index value (0.903). Among the
physical conditions, respondents with allergies (0.764), hypertension (0.754), and thyroid
diseases (0.744) had the highest 15D index values, while those with stroke (0.567), gastric
or duodenal ulcer (0.561), and liver cirrhosis (0.557) had the lowest. In contrast to
physical health conditions, participants with mental health conditions had significantly
lower mean 15D index values (0.781 vs. 0.721, p<0.0001). Among mental conditions, the
higher mean values were reported in respondents smoking (0.757), having other
addictions (0.717), and gambling addiction (0.684), while the lowest values were reported
in attention deficit hyperactivity disorder (0.315), autism spectrum disorder (0.311) and
post-traumatic stress disorder (0.299).

4.2.4 Predictors of 15D index values

Table 9 shows the results of the multivariate linear regression of 15D index values. Higher
index values were associated with advancing age categories, reaching their highest in the
45-54 age group, then the value gradually decreased in the older age groups, revealing an
inverse U-shaped curve. Respondents with a higher level of education had higher index
values. Regarding employment status, disability pensioners’ index value was
significantly lower than those of being employed, while students’ index value was higher.
Respondents being married or in a domestic partnership also had higher index values as
opposed to being single. Gender was not associated with the index value. Settlement type,
geographical region, being retired, unemployed, homemaker/housewife, or other, being
widowed or divorced, as well as household’s per capita net monthly income were also

insignificant in the model.
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Table 9.

Multivariate linear regression of 15D index values (141)

Variables Coefficient 95% ClI p-value
Intercept 0.799 0.744, 0.854 <0.0001
Gender
Male @ - - -
Female -0.005 -0.025, 0.014 0.5834
Age groups (years)
18-24 - - -
25-34 0.050 0.000, 0.100 0.0498
35-44 0.077 0.025, 0.129 0.0035
45-54 0.090 0.039, 0.142 0.0006
55-64 0.089 0.035, 0.144 0.0014
65 and above 0.075 0.014, 0.136 0.0165
Highest level of education
Primary -0.028 -0.052, -0.003 0.0253
Secondary -0.018 -0.035, 0.000 0.0512
Tertiary? - - -
Settlement type
Capital - - -
City -0.004 -0.035, 0.028 0.8213
Village -0.024 -0.058, 0.009 0.1575
Geographical region
Central Hungary ® - - -
Great Plain and North 0.022 -0.006, 0.050 0.1264
Transdanubia 0.020 -0.011, 0.050 0.2042
Employment status
Employed ? - - -
Retired 0.019 -0.010, 0.048 0.1890
Disability pensioner -0.109 -0.161, -0.057 <0.0001
Student 0.076 0.013, 0.138 0.0171
Unemployed -0.006 -0.046, 0.034 0.7567
Homemaker/housewife 0.020 -0.021, 0.062 0.3381
Other -0.009 -0.050, 0.032 0.6748
Marital status
Single? - - -
Married 0.050 0.023, 0.077 0.0003
Domestic partnership 0.064 0.036, 0.092 <0.0001
Widowed 0.017 -0.032, 0.066 0.4961
Divorced 0.037 -0.003, 0.077 0.0697
Household’s per capita net monthly income (HUF)
Lower median (< 112,500) - - -
Upper median (> 112,500) 0.003 -0.019, 0.025 0.7944
Refused to answer 0.017 -0.009, 0.043 0.2072
Physical health conditions
Hypertension -0.021 -0.040, -0.003 0.0223
Musculoskeletal diseases -0.051 -0.069, -0.033 <0.0001
Allergies 0.005 -0.015, 0.026 0.6226
Hyperlipidaemia -0.031 -0.054, -0.009 0.0061
Diabetes -0.027 -0.053, -0.001 0.0413
Gastroesophageal reflux disease 0.003 -0.023, 0.030 0.8044
Thyroid diseases 0.013 -0.011, 0.038 0.2863
Arrhythmias -0.053 -0.083, -0.023 0.0006
Visual impairment -0.067 -0.100, -0.034 0.0001
Headache, migraine -0.030 -0.063, 0.002 0.0671
Hearing impairment -0.041 -0.071, -0.010 0.0092
Asthma -0.056 -0.092, -0.021 0.0020
Chronic bronchitis, emphysema, COPD 0.000 -0.039, 0.039 0.9876
Other physical health conditions -0.036 -0.079, 0.007 0.1014
Benign prostate hyperplasia -0.020 -0.057, 0.017 0.2935
Cataract -0.015 -0.057, 0.027 0.4788
Other heart disease -0.042 -0.092, 0.008 0.0997
Urinary incontinence -0.045 -0.091, 0.001 0.0578
Coronary artery disease, angina -0.029 -0.090, 0.032 0.3490
Atopic dermatitis 0.023 -0.024, 0.070 0.3348
Psoriasis -0.021 -0.068, 0.026 0.3769
Cancer, leukaemia, lymphoma -0.021 -0.076, 0.034 0.4567
Other skin diseases 0.008 -0.054, 0.069 0.8012
Gastric or duodenal ulcer -0.041 -0.107, 0.025 0.2201
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Variables Coefficient 95% ClI p-value
Inflammatory bowel disease 0.008 -0.051, 0.068 0.7807
Acne 0.011 -0.055, 0.077 0.7369
Heart attack 0.019 -0.057, 0.094 0.6245
Stroke -0.054 -0.139, 0.030 0.2050
Glaucoma -0.013 -0.096, 0.069 0.7514
Chronic kidney disease 0.053 -0.019,0.124 0.1474

Mental health conditions °
Smoking addiction -0.011 -0.030, 0.009 0.2735
Generalized anxiety disorder -0.107 -0.137, -0.078 <0.0001
Sleeping disorders -0.036 -0.072, 0.000 0.0524
Panic disorder -0.057 -0.102, -0.012 0.0125
Alcohol addiction -0.058 -0.111, -0.005 0.0309
Dysthymia -0.050 -0.114, 0.015 0.1316
Gambling addiction -0.050 -0.116, 0.016 0.1373
Prescription drug addiction -0.108 -0.185, -0.031 0.0059
Phobia -0.095 -0.177, -0.012 0.0240
Sexual disorder -0.086 -0.157, -0.015 0.0175
Bipolar depression -0.006 -0.094, 0.081 0.8886
Personality disorder -0.121 -0.231, -0.012 0.0296
Learning disability -0.005 -0.104, 0.093 0.9198

CI confidence intervals, COPD chronic obstructive pulmonary disease.
2 Reference category. The normative category, or the category at one of the ends was chosen as reference category.
® No reported condition was considered as reference category.

Eight of the 30 physical health conditions (hypertension, musculoskeletal diseases,
hyperlipidaemia, diabetes, arrhythmias, visual impairment, hearing impairment, and
asthma) were significantly associated with the 15D index values (Table 9). Among these
conditions, the largest index value decrement was associated with visual impairment
(beta=-0.067) and the smallest with hypertension (beta=-0.021). Considering the mental
health conditions, seven of the 13 (generalized anxiety disorder, panic disorder, alcohol
addiction, prescription drug addiction, phobia, sexual disorder, and personality disorder)
were associated with the 15D index value, where personality disorder had the largest
(beta=-0.121) and panic disorder the smallest (beta=-0.057) impact. In line with previous
results, mental health conditions were associated with larger decrement in the index value,

on average, than physical health conditions.
4.3 EQ-5D-5L, PROPr and SF-6D population norms study
4.3.1 Characteristics of the study population

The sociodemographic and health-related characteristics of the study sample are
presented in Table 10 and Appendix 24. The composition of the sample (n=1631) closely
approximated that of the Hungarian population regarding age, gender, education,
employment, marital status, place of residence and geographical region. Nonetheless,
there were small deviations; participants with secondary education or those aged 75 years

or over were somewhat underrepresented, while those with a college/university degree
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were slightly overrepresented. More than two-thirds of the sample (67.4%) self-reported

having a physician-diagnosed chronic health condition.
4.3.2 Health problems by domains

The distribution of the responses on the domains of each measure is presented in

Appendices 25-33, first for the total sample, then separately for males and females.

Generally, the most commonly reported problem on the EQ-5D-5L was pain/discomfort
(43.8%), while sleep disturbance on the PROPr (93.8%) and vitality on the SF-6D
(87.1%) (Figure 4). In contrast, respondents experienced the fewest problems in EQ-5D-
5L self-care (7.5%), PROPr physical functioning (39.1%) and SF-6D role limitations
(37.8%).

With advancing age groups, problems tended to increase significantly in physical
function, self-care, usual activities/role limitations and pain/discomfort for all measures
(Figure 5). For mental health domains in all measures, problems significantly decreased
with age. No clear trend could be detected for SF-6D vitality, but at the same time, the
difference between the age groups was statistically significant. Problems tended to
decrease significantly for PROPr fatigue, then suddenly rose in the oldest age group.
PROPTr cognitive function showed a significant U-shaped curve. No significant difference
was observed for the PROPr sleep disturbance domain. For the social functioning/roles
domains, after the 35-44 age group, problems significantly increased for the PROPT,

while problems tended to decrease with age for the SF-6D.

Mean LS data are presented in Appendices 34 and 35. When considering the
corresponding domains, the trends were almost identical to those observed when
comparing the proportion of problems across domains. Participants had significantly
higher mean LS on SF-6D domains, followed by PROPr and EQ-5D-5L. Physical
function was an exception, where SF-6D had the highest and PROPTr the lowest mean LS.
As for genders, in those domains, where females reported more problems, they also had

a significantly higher mean LS.
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Table 10.

Mean EQ-5D-5L, SF-6D and PROPr index values and EQ VAS scores by age and gender groups (135)

Age group Refe-rence N % EQ VAS EQ-5D-5L (Hun) PROPr (US) SF-6D (UK)
population (%) Mean | 95% ClI Mean | 95%Cl | Mean | 95% Cl | Mean | 95% CI
Total 100 1631 100 | 77.81 | 76.87-78.75| 0.900 |0.891-0.908 | 0.535 | 0.523-0.547 | 0.755 | 0.748-0.762
18-24 10.0 141 8.6 [81.23¢|78.01-84.44 | 0.936° |0.920-0.951 | 0.504 | 0.466-0.543 | 0.765 | 0.744-0.786
25-34 15.2 284 17.4(80.18¢| 78.07-82.29 | 0.919°¢ |0.902-0.935 | 0.511 |0.483-0.540 | 0.744 |0.728-0.760
Total sample 35-44 19.5 295 18.1[80.52 ¢| 78.53-82.51 | 0.925°¢ |0.910-0.940 | 0.533 | 0.504-0.561 | 0.761 |0.745-0.777
45-54 16.0 281 17.2|77.23¢| 74.84-79.62 | 0.899°¢ |0.877-0.920 | 0.551 |0.521-0.581 | 0.770 |0.754-0.787
55-64 16.8 287 17.6 | 75.82°¢| 73.52-78.11 | 0.873°¢ |0.848-0.899 | 0.550 | 0.520-0.580 | 0.749 | 0.731-0.767
65-74 13.0 288 17.7 |74.72¢| 72.31-77.14 | 0.873°¢ | 0.850-0.897 | 0.553 | 0.524-0.581 | 0.752 | 0.736-0.769
75+ 9.5 55 3.4 [71.87¢|67.07-76.68 | 0.854°¢ |0.806-0.902 | 0.496 | 0.434-0.558 | 0.727 |0.694-0.761
Total 720 44.1| 7751 | 76.09-78.93 | 0.910° |0.898-0.923 | 0.581 " | 0.564-0.599 | 0.779° | 0.769-0.789
18-24 29 1.8 |86.83°¢|80.22-93.43 | 0.959 " ¢| 0.937-0.981 | 0.530 | 0.434-0.627 | 0.788 | 0.741-0.835
25-34 88 5.4 [82.25¢|78.70-85.80 | 0.925°¢ |0.892-0.957 | 0.580 " | 0.531-0.630 | 0.778 ° | 0.750-0.805
Males 35-44 46.9 135 8.3 [78.84°¢| 75.62-82.07 | 0.943% ¢ | 0.927-0.959 | 0.559 | 0.519-0.599 | 0.786 | 0.764-0.807
45-54 139 8.5 [78.03¢| 74.76-81.30 | 0.925 " ¢ | 0.898-0.951 | 0.611 " | 0.572-0.650 | 0.798 © | 0.776-0.819
55-64 137 8.4 [75.08¢|71.78-78.38 | 0.877°¢ |0.841-0.913 | 0.582 | 0.539-0.625 | 0.772 " | 0.747-0.797
65-74 150 9.2 [74.87°¢|71.53-78.20 | 0.892°¢ |0.860-0.924 | 0.602" | 0.563-0.640 | 0.772 " | 0.749-0.795
75+ 42 2.6 [72.55¢|66.57-78.53 | 0.864°¢ |0.805-0.924 | 0.522 | 0.445-0.599 | 0.745 | 0.707-0.783
Total 911 55.9 | 78.05 | 76.79-79.31 | 0.891P |0.880-0.903 | 0.498 | 0.482-0.515 | 0.736 ° | 0.727-0.745
18-24 112 6.9 [79.78¢| 76.11-83.45 | 0.930 > ¢ | 0.911-0.948 | 0.498 | 0.455-0.540 | 0.759 | 0.735-0.782
25-34 196 12.0[79.25°¢| 76.63-81.86 | 0.916 ¢ | 0.897-0.935 | 0.481 " | 0.447-0.514 | 0.729 ® | 0.709-0.749
Females 35-44 531 160 9.8 [81.93¢|79.45-84.41 | 0.909 " ¢ | 0.886-0.933 | 0.510 | 0.470-0.550 | 0.741° | 0.718-0.763
45-54 142 8.7 | 76.44 | 72.93-79.96 | 0.873 " ¢ | 0.840-0.907 | 0.493 " | 0.450-0.537 | 0.744 > | 0.719-0.768
55-64 150 9.2 [76.49°¢|73.27-79.70 | 0.870°¢ | 0.834-0.906 | 0.521 " | 0.479-0.563 | 0.727 © | 0.702-0.753
65-74 138 8.5 [74.57°¢|71.02-78.11 | 0.853°¢ |0.818-0.888 | 0.500 " | 0.459-0.541 | 0.730 ® | 0.706-0.754
75+ 13 0.8 [69.69°¢|62.12-77.27 | 0.819°¢ |0.739-0.899 | 0.410" | 0.335-0.485 | 0.670 | 0.602-0.739

EQ VAS = EuroQol Visual Analogue Scale; PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-Dimensions

a — Hungarian Central Statistical Office: Microcensus 2016.

b — Student’s t-test p-value<0.05 between males and females.

¢ — Analysis of variance p-value<0.05 between age groups.
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Figure 4. Proportion of respondents reporting problems in health domains of
three preference-accompanied measures by gender (135)

Pearson’s 2 test was performed where a health domain was covered by more than one instrument. All corresponding domain groups
where there was a significant difference between the relative frequency of the domain responses (p-value<0.05) are marked with 2.
Pearson’s 2 test was performed to assess the difference between genders in each health domain of all three instruments. All domains
where there was a significant difference between the female and male subsample (p-value<0.05) are marked with °.

PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-
Dimensions
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4.3.3 Respondents reporting the best possible health

A total of 40.2% of the respondents had the best possible health on the EQ-5D-5L, 2.3%
on the PROPr and 5.5% on the SF-6D. In the total sample, the proportion of respondents
reporting the best possible health state slightly increased with the EQ-5D-5L between 18
and 44 years and started to decline steeply from the 45-54 age group (45.2%), having the
lowest value in the 75+ age group (20.0%) (Appendix 36). In the case of SF-6D and EQ
VAS, the proportion of respondents indicating the best possible health declined as age
progressed, starting from 13.5% and 8.5% in the 18-24-year-old age group and decreasing
to 1.8% and 3.9%, respectively. No substantial difference could be found between age
groups in the proportion of respondents with the best possible health on PROPr, with
1.4% of the 18-24-year-olds and 3.6% of the 75+ age group having the best possible

health. Similar trends were observed when the results were stratified according to gender.

4.3.4 Mean EQ VAS scores and EQ-5D-5L, PROPr and SF-6D index values by

sociodemographic and health-related characteristics

The mean EQ VAS score was 77.81 (95% CI 76.87-78.75) in the total sample, and the
mean index value was 0.900 (95% CI 0.891-0.908) with the EQ-5D-5L, 0.535 (95% ClI
0.523-0.547) with the PROPr and 0.755 (95% CI 0.748-0.762) with the SF-6D (Table
10). Males had significantly higher index values with EQ-5D-5L, PROPr and SF-6D,
while the difference between genders was insignificant with EQ VAS. In contrast, the
difference between age groups was significant with EQ VAS and EQ-5D-5L, with older
respondents having lower index values, whereas no difference could be detected with
PROPr and SF-6D. Values in age groups ranged between 71.87 (75+) and 81.23 (18-24)
for the EQ VAS, 0.854 (75+) and 0.936 (18-24) for the EQ-5D-5L, 0.496 (75+) and 0.533
(35-44) for the PROPr and 0.727 (75+) and 0.765 (18-24) for the SF-6D. On average,
females had lower mean index values in all age groups using all measures. The difference
between genders was statistically significant for none of the age groups on EQ VAS, the
18-24-, 35-44- and 45-54-year-old age groups on EQ-5D-5L, for all but two age groups
on PROPr (18-24- and 35-44-year-olds) and on SF-6D (18-24-year-old and 75+).

A higher level of education (all instruments), higher per capita net monthly income in
their households (all), married, widowed participants or those in a domestic partnership

(PROPr) and students, employed respondents (all), homemakers/housewives (EQ VAS,
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EQ-5D-5L, SF-6D) and retired participants (PROPT), a better self-perceived health status
(all) and those never smoked (EQ-5D-5L, SF-6D) were associated with better health
(Appendix 24). Participants with a history of chronic illness, doing less than 150 minutes
of physical activity weekly, taking more medications regularly, and those being
underweight, overweight or obese had significantly lower index values on all instruments,
as well as those living in villages (EQ-5D-5L, PROPr, SF-6D) or in Eastern Hungary
(PROPY), and informal caregivers (PROPr, SF-6D). Although the difference between
subgroups was significant in the case of alcohol consumption for all measures, no clear

trend of the mean index values could be detected.

The mean index values for different chronic health conditions can be found in Table 11.
Healthy respondents had the highest mean index value for all instruments. PROPr yielded
the lowest mean index values in all health conditions groups, while EQ-5D-5L yielded
the highest in 28 out of 30 groups, except for liver cirrhosis and stroke, where mean SF-
6D index values were higher than mean EQ-5D-5L index values. Participants with thyroid
disease exhibited the highest mean EQ-5D-5L index values (0.896) and EQ VAS scores
(75.40), while those with hypertension had the highest mean PROPr (0.485) and SF-6D
index values (0.718). The lowest mean EQ-5D-5L and PROPr index values were
observed in those with liver cirrhosis (0.498 and 0.220, respectively), and the lowest mean
EQ VAS score and SF-6D index value were noted in those having other mental health

conditions (53.92 and 0.578, respectively).
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Table 11. Mean EQ VAS scores and EQ-5D-5L, PROPr and SF-6D index values according to chronic health conditions (135)

. EQ VAS EQ-5D-5L (Hun) PROPr (US) SF-6D (UK)
Variables N % Vean 95% ClI Mean 95% ClI Mean 95% ClI Mean 95% ClI
Healthy 396 24.3 86.66 85.29-88.03 0.966 0.956-0.977 0.652 0.629-0.675 0.834 0.822-0.846
Physical health conditions

Thyroid disease 35 2.1 75.40 68.22-82.58 0.896 0.848-0.945 0.477 0.400-0.555 0.716 0.673-0.759
Dysmenorrhea, endometriosis 52 3.2 75.39 68.63-82.14 0.861 0.800-0.921 0.413 0.343-0.483 0.699 0.656-0.742
Allergies 284 | 17.4 73.89 71.60-76.19 0.874 0.853-0.896 0.470 0.441-0.498 0.714 0.698-0.730
Skin diseases 121 7.4 74.37 70.74-78.01 0.846 0.806-0.885 0.465 0.421-0.508 0.715 0.688-0.742
Hypertension 477 29.2 71.02 69.09-72.95 0.834 0.813-0.856 0.485 0.463-0.508 0.718 0.705-0.731
Glaucoma 23 1.4 70.61 62.85-78.36 0.821 0.753-0.890 0.389 0.294-0.483 0.642 0.591-0.694
Asthma 103 6.3 69.81 65.81-73.80 0.822 0.773-0.871 0.398 0.355-0.441 0.677 0.649-0.705
Musculoskeletal diseases 491 | 30.1 68.55 66.63-70.48 0.810 0.790-0.830 0.419 0.398-0.439 0.677 0.665-0.689
Hearing problems 96 5.9 68.54 63.94-73.14 0.772 0.707-0.837 0.434 0.378-0.490 0.677 0.646-0.709
Other visual disorders 221 13.6 68.47 65.43-71.50 0.807 0.773-0.841 0.404 0.371-0.438 0.672 0.652-0.692
Diabetes 175 | 10.7 68.09 64.82-71.35 0.817 0.778-0.856 0.477 0.440-0.515 0.702 0.680-0.724
Gastroesophageal reflux disease 165 | 10.1 67.97 64.76-71.18 0.814 0.781-0.848 0.394 0.358-0.430 0.675 0.653-0.697
Migraine 88 5.4 67.67 62.59-72.75 0.783 0.725-0.840 0.348 0.299-0.398 0.624 0.594-0.654
Hyperlipidaemia 232 | 14.2 67.50 64.64-70.36 0.806 0.775-0.837 0.419 0.390-0.449 0.675 0.657-0.692
Liver cirrhosis 8 0.5 67.50 46.81-88.19 0.498 0.070-0.926 0.220 0.057-0.384 0.585 0.432-0.737
Chronic kidney disease 26 1.6 67.39 57.10-77.67 0.743 0.617-0.869 0.417 0.336-0.498 0.668 0.614-0.722
Cataract 78 4.8 66.40 61.58-71.22 0.820 0.769-0.871 0.455 0.401-0.508 0.698 0.669-0.728
Gastric or peptic ulcer 35 2.1 66.23 58.57-73.89 0.819 0.760-0.878 0.368 0.283-0.454 0.666 0.617-0.714
Bronchitis, emphysema, COPD 72 4.4 65.46 60.13-70.79 0.782 0.717-0.848 0.371 0.319-0.422 0.663 0.629-0.697
Arrhythmias 144 8.8 64.42 60.44-68.41 0.775 0.729-0.821 0.387 0.345-0.429 0.656 0.632-0.681
Cancer, leukaemia, lymphoma 35 2.1 63.43 56.37-70.49 0.854 0.801-0.906 0.437 0.364-0.511 0.682 0.643-0.722
Headache 97 5.9 61.46 56.64-66.29 0.720 0.661-0.779 0.295 0.254-0.337 0.606 0.579-0.633
Urinary incontinence 64 3.9 61.33 55.04-67.62 0.680 0.591-0.768 0.354 0.288-0.419 0.639 0.596-0.681
Other cardiovascular disease 63 3.9 60.06 54.08-66.05 0.726 0.647-0.805 0.362 0.300-0.425 0.635 0.598-0.671
Heart attack 35 2.1 59.43 52.02-66.84 0.725 0.603-0.847 0.394 0.310-0.477 0.663 0.607-0.719
Coronary heart disease (angina) 49 3.0 56.86 50.47-63.25 0.694 0.597-0.791 0.362 0.296-0.428 0.641 0.600-0.682
Stroke 23 14 54.13 44.37-63.90 0.570 0.392-0.747 0.339 0.230-0.448 0.595 0.525-0.665
Mental health conditions

Anxiety 167 | 10.2 61.60 58.20-65.00 0.707 0.663-0.751 0.281 0.251-0.311 0.607 0.587-0.627
Depression 127 7.8 59.50 55.61-63.40 0.666 0.612-0.721 0.247 0.214-0.28 0.590 0.567-0.614
Other mental health conditions 59 3.6 53.92 47.88-59.95 0.611 0.521-0.702 0.221 0.173-0.269 0.578 0.540-0.617

Both physical and mental health conditions are listed in a descending order according to EQ VAS values.
COPD = Chronic obstructive pulmonary disease

EQ VAS = EuroQol Visual Analogue Scale; PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-Dimensions




4.3.5 Predictors of EQ VAS scores and EQ-5D-5L, PROPr and SF-6D index values

Table 12 shows the results of the multivariate linear regression of EQ VAS scores and
EQ-5D-5L, PROPr and SF-6D index values. Females had significantly higher EQ VAS
scores, whereas lower PROPr and SF-6D index values than males, all else equal. The 25-
34-year-olds had lower index values with the EQ-5D-5L and with the SF-6D than the 18-
24-year-old age group; however, the 45-54, 55-64 and 65-74 age groups had significantly
higher index values than the youngest generation with PROPr. Respondents with a lower
level of education (EQ-5D-5L, PROPr), being unemployed (EQ-5D-5L, EQ VAS) or
disability pensioner (EQ-5D-5L), practising less than 150 minutes of weekly physical
activities (all measures), taking five or more types of medication regularly (all measures),
daily alcohol intake (PROPr), as well as being underweight or obese (SF-6D) was
associated with significantly lower values. Married respondents or those in a domestic

partnership had higher index values than those being single (PROPr).

Ten out of 26 chronic health conditions were associated with significantly lower SF-6D
index values (Table 12). The corresponding figures for EQ VAS score, PROPr and EQ-
5D-5L index values were 9, 9, and 4, respectively. Musculoskeletal diseases and other
mental health conditions were the only two chronic health conditions significantly
associated with lower values on all measures. Hyperlipidaemia, cancer (including
leukaemia and lymphoma), headache, anxiety, and depression were associated with lower
values on three out of four measures. Other mental health conditions had the largest
impact on the EQ VAS scores and EQ-5D-5L index values (beta=-9.657 and -0.104),
cancer (incl. leukaemia and lymphoma) on the PROPr index values (beta=-0.105) and
musculoskeletal diseases on the SF-6D index values (beta=-0.065). These
sociodemographic and health-related variables explained 28.50% of the variance of the
EQ VAS, 39.46% of the EQ-5D-5L, 34.05% of the PROPr and 35.78% of the SF-6D

values.
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Table 12.

PROPr and SF-6D index values (135)

Multivariate linear regression of EQ VAS scores and EQ-5D-5L,

EQ VAS EQ-5D-5L PROPr SF-6D
B (SE) B (SE) B (SE) B (SE)
Intercept 68.823 (4.214) *** | 0.929 (0.029) *** 0.471 (0.050) **=* 0.756 (0.029) **=*
Gender
Male @ - - - -
Female 2.174 (0.995) * -0.004 (0.008) -0.044 (0.013) *** -0.022 (0.007) **
Age (years)
18-242 - - - -
25-34 -0.602 (2.368) -0.031 (0.013) * -0.018 (0.028) -0.036 (0.015) *
35-44 2.730 (2.433) 0.000 (0.014) 0.033 (0.030) -0.004 (0.015)
45-54 0.756 (2.588) -0.005 (0.016) 0.074 (0.031) * 0.016 (0.016)
55-64 2.570 (2.632) 0.002 (0.017) 0.106 (0.032) *** 0.024 (0.017)
65-74 3.193 (3.552) 0.021 (0.031) 0.104 (0.038) ** 0.031 (0.021)
75+ 1.492 (3.920) 0.000 (0.038) 0.027 (0.048) -0.007 (0.027)

Highest level of education

Primary school or less

0.002 (1.235)

-0.029 (0.011) **

-0.038 (0.016) *

-0.005 (0.009)

Secondary school

-1.057 (0.995)

-0.013 (0.007)

-0.028 (0.012) *

-0.008 (0.007)

College/university degree 2

Place of residence

Capital 2 - - - -

Other town 1.485 (1.612) 0.010 (0.012) 0.016 (0.019) 0.002 (0.011)

Village 1.106 (1.710) 0.008 (0.013) 0.006 (0.019) -0.005 (0.011)
Geographical region

Central Hungary @ - - - -

Eastern Hungary 1.103 (1.430) 0.005 (0.010) -0.025 (0.017) 0.003 (0.010)

Western Hungary -0.215 (1.467) -0.01 (0.011) -0.006 (0.017) -0.002 (0.010)
Employment status

Employed @ - - - -

Retired -1.468 (1.882) -0.036 (0.020) 0.009 (0.022) -0.009 (0.013)

Disability pensioner -3.412 (3.156) -0.128 (0.039) *** -0.049 (0.029) -0.031 (0.020)

Student 2.318 (2.843) -0.020 (0.015) 0.001 (0.035) -0.022 (0.019)

Unemployed -4.916 (2.234) * -0.045 (0.017) ** -0.009 (0.025) -0.023 (0.012)

Homemaker/housewife 2.086 (1.688) 0.010 (0.012) -0.013 (0.024) -0.004 (0.014)

Other 0.503 (1.802) -0.013 (0.014) 0.003 (0.027) -0.003 (0.014)
Marital status

Single @ - - - -

Married 2.324 (1.282) 0.016 (0.011) 0.036 (0.016) * 0.011 (0.009)

Domestic partnership 2.222 (1.441) 0.008 (0.011) 0.038 (0.017) * 0.005 (0.009)

Widowed 3.183 (2.242) 0.026 (0.021) 0.050 (0.027) 0.021 (0.015)

Divorced 1.805 (2.020) 0.014 (0.016) 0.007 (0.023) 0.015 (0.013)

Other 2.237 (2.806) 0.025 (0.019) -0.044 (0.040) 0.007 (0.019)
Weekly physical work/sport/exercise

Less than 150 minutes ? - - - -

At least 150 minutes 4.471 (0.984) *** 0.035 (0.009) *** 0.048 (0.011) *** 0.023 (0.006) ***

Do not know / refused to answer -2.519 (8.814) 0.060 (0.024) * -0.039 (0.078) -0.021 (0.039)
Smoking

Currently smoking @ - - - -

Quit smoking less than a year ago -4.030 (3.058) -0.052 (0.036) -0.023 (0.032) -0.039 (0.018) *

Quit smoking more than a year ago -0.479 (1.264) -0.011 (0.011) -0.016 (0.016) -0.002 (0.009)

Never smoked -0.340 (1.114) -0.001 (0.009) -0.005 (0.013) -0.001 (0.008)

Do not know / refused to answer -8.134 (3.430) * -0.044 (0.031) -0.029 (0.041) -0.027 (0.024)
Taking medication(s) regularly

Do not take medication regularly 2 - - - -

1-4 types -1.003 (0.951) 0.001 (0.007) -0.009 (0.012) -0.015 (0.007) *

5 or more types (i.e., polypharmacy) -4.377 (1.871) * -0.080 (0.021) *** -0.055 (0.020) ** -0.040 (0.012) **=*

Do not know / refused to answer

-0.198 (2.143)

0.014 (0.014)

0.007 (0.027)

0.001 (0.014)

Alcohol consumption

Every day or almost every day @

5-6 day a week

0.958 (3.446)

-0.012 (0.032)

-0.021 (0.038)

-0.019 (0.021)

3-4 days a week

0.047 (2.500)

-0.012 (0.021)

0.019 (0.030)

-0.019 (0.016)

1-2 days a week

5,500 (2.073) **

0.010 (0.018)

0.1 (0.026) ***

0.016 (0.015)

2-3 days a month

2.089 (2.255)

-0.006 (0.020)

0.064 (0.027) *

0.011 (0.016)

Once a month 3.509 (2.438) 0.007 (0.019) 0.068 (0.030) * 0.011 (0.016)
Less often than once a month 3.833 (2.096) 0.023 (0.018) 0.099 (0.025) *** 0.023 (0.014)
Not once in the last 12 months -0.239 (2.616) -0.011 (0.023) 0.036 (0.029) -0.017 (0.017)
Never 3.641 (2.270) 0.008 (0.019) 0.075 (0.027) ** 0.033 (0.015) *
Do not know / refused to answer 8.166 (4.648) 0.057 (0.028) * -0.057 (0.061) -0.002 (0.028)
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PROPF
B (SE)

-0.027 (0.027)

SF-6D
B (SE)

-0.037 (0.016) *

EQ VAS
B (SE)

-4.761 (2.433)

EQ-5D-5L
B (SE)

-0.016 (0.015)

Body mass index
Underweight (below 18.5)
Normal (between 18.5 and 24.9) @

-0.440 (1.102) 0.008 (0.009) 0.000 (0.014) 0.004 (0.008)

Overweight (between 25 and 29.9)

Obese (30 or over) -0.616 (1.226) -0.003 (0.010) -0.017 (0.015) -0.017 (0.009) *

Do not know / refused to answer -2.945 (1.580) -0.016 (0.013) -0.041 (0.019) * -0.017 (0.010)
Informal caregiver

Yes 1.101 (1.092) -0.010 (0.009) -0.013 (0.013) -0.014 (0.007)

No @ -
Household's per capita net monthly
income (HUF)

1st quintile (£123,744.4) @ -

2nd quintile (>123,744.4 & <175,001) -0.317 (1.762) 0.006 (0.016) -0.004 (0.021) -0.001 (0.012)
3rd quintile (>175,001 & <229,810.4) 0.903 (1.780) 0.000 (0.015) 0.029 (0.022) 0.009 (0.012)
4th quintile (>229,810.4 & <300,521.1) 1.643 (1.813) -0.004 (0.017) 0.011 (0.023) 0.011 (0.013)
5th quintile (>300,52L.1) 2.981 (1.694) 0.008 (0.015) 0.027 (0.021) 0.024 (0.012) *

Do not know / refused to answer

3.009 (L674)

0.025 (0.014)

0.054 (0.021) **

0.037 (0.011) **

Chronic health conditions °

Thyroid disease -1.373 (2.684) 0.016 (0.020) -0.026 (0.033) -0.017 (0.017)
Dysmenorrhea, endometriosis 2.548 (3.508) 0.037 (0.023) 0.033 (0.030) 0.039 (0.016) *
Allergies -1.789 (1.198) 0.003 (0.010) -0.025 (0.014) -0.015 (0.008)
Skin diseases 1.787 (1.607) -0.003 (0.015) -0.003 (0.018) 0.005 (0.012)
Hypertension -1.262 (1.193) -0.011 (0.010) -0.007 (0.013) 0.002 (0.008)
Asthma 1.473 (1.996) 0.007 (0.017) -0.013 (0.022) -0.005 (0.014)
Musculoskeletal diseases -6.363 (1.115) *** | -0.051 (0.009) *** | -0.099 (0.012) *** | -0.065 (0.007) ***
Hearing problems 1.417 (1.914) -0.023 (0.023) 0.008 (0.024) -0.007 (0.013)
Other visual disorders -2.275 (1.413) -0.008 (0.013) -0.043 (0.016) ** -0.027 (0.009) **
Diabetes -3.137 (1.599) * -0.016 (0.016) -0.012 (0.018) -0.019 (0.011)
Gastroesophageal reflux disease -0.715 (1.607) 0.014 (0.014) -0.021 (0.017) -0.001 (0.01)
Migraine -0.052 (2.254) -0.008 (0.024) -0.015 (0.024) -0.037 (0.014) **
Hyperlipidaemia -3.465 (1.549) * -0.020 (0.014) -0.061 (0.015) *** | -0.040 (0.009) ***
Cataract -2.010 (2.541) 0.015 (0.025) 0.019 (0.025) 0.013 (0.015)
Gastric or peptic ulcer -2.045 (3.398) 0.006 (0.026) -0.063 (0.034) -0.014 (0.019)
Bronchitis, emphysema, COPD -4.100 (2.738) -0.029 (0.022) -0.069 (0.026) ** -0.025 (0.016)
Arrhythmias -3.322 (1.901) -0.017 (0.017) -0.034 (0.018) -0.024 (0.011) *
Cancer, leukaemia, lymphoma -9.514 (3.282) ** 0.000 (0.027) -0.105 (0.034) ** -0.059 (0.020) **
Headache -6.447 (2.468) ** -0.060 (0.031) -0.067 (0.025) ** -0.039 (0.015) *
Urinary incontinence -5.303 (2.617) * -0.097 (0.031) ** -0.050 (0.027) -0.032 (0.017)
Other cardiovascular disease -5.603 (2.569) * -0.046 (0.027) -0.007 (0.026) -0.019 (0.014)
Heart attack -1.096 (3.752) 0.014 (0.046) -0.016 (0.036) -0.005 (0.021)
Coronary heart disease (angina) -6.351 (3.247) -0.063 (0.039) -0.020 (0.032) -0.006 (0.019)
Anxiety -4.866 (2.218) * -0.042 (0.023) -0.081 (0.022) *** | -0.047 (0.013) ***
Depression -2.712 (2.692) -0.078 (0.028) ** -0.069 (0.025) ** -0.030 (0.015) *
Other mental health conditions -9.657 (3.191) ** -0.104 (0.038) ** -0.072 (0.029) * -0.049 (0.019) **
R? 0.2850 0.3946 0.3405 0.3578

EQ VAS = EuroQol Visual Analogue Scale; PROPr = Patient-Reported Outcomes Measurement Information System-Preference
scoring system; SF-6D = Short-Form 6-Dimensions.
ClI confidence intervals, COPD chronic obstructive pulmonary disease.

The significance of variables is marked as follows. “***’: <0.001; “**’: <0.01; “*’: <0.05.

2 Reference category. The normative category, or the category at one of the ends was chosen as the reference category.
® No reported condition was considered as the reference category.
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5 Discussion

5.1 Comparison of EQ-5D-5L and 15D study

This study is the first to directly compare the EQ-5D-5L and 15D instruments in a general
population sample. The sample’s demographic diversity and representativeness enabled
detailed subgroup analyses for physical and mental health conditions. Findings showed
that EQ-5D-5L dimensions had a lower ceiling than the 15D dimensions, except in one
corresponding dimension pair. Notably, the EQ-5D-5L index value exhibited a
significantly larger ceiling than the 15D index value, aligning with prior research across
various patient populations (70, 73, 78, 121, 142). Both indices showed reduced ceiling
in physical and mental conditions subgroups compared to the total sample. Moreover, the
EQ-5D-5L showed better overall relative informativity. Strong correlations were seen
between the index values, consistent with previous studies (73, 79). Contrary to our
expectations (132), the EQ-5D-5L anxiety/depression composite dimension correlated
more with 15D depression dimension than with 15D distress. Both instruments
effectively distinguished between healthy and non-healthy respondents with moderate to

large effect sizes, with EQ-5D-5L generally yielding larger effect sizes across value sets.

While the EQ-5D-5L and 15D index values were comparable in healthy subgroups using
Danish value sets, the EQ-5D-5L index values were substantially lower than 15D index
values among respondents with any health conditions. Sensitivity analysis revealed that
Norwegian 15D index values were significantly lower in 15 of 41 health conditions
compared to Hungarian EQ-5D-5L index values, with minimal differences in others. This
variation largely reflects differences in the value sets: the Danish 15D value set range is
narrower, with a minimum index value of -0.516 in the Norwegian set, more closely
aligned with either EQ-5D-5L value sets. Consequently, the Danish 15D value set has
less capacity to differentiate more severe health states, which is also reflected in a poor
ICC between Danish EQ-5D-5L and 15D index values, but a good ICC between
Hungarian EQ-5D-5L and Norwegian 15D index values.

Several 15D dimensions, such as vision, hearing, eating, speech, excretion, and mental
function, showed weak correlations with any EQ-5D-5L dimensions, indicating areas

where EQ-5D-5L bolt-ons may enhance its measurement properties. This aligns with

54



prior research advocating for bolt-ons to cover these areas, including vision, hearing,
speech, and cognition (94, 143-146). Since effective bolt-on development benefits from
mixed-methods evidence across diverse populations (147), these findings offer a
foundation for future EQ-5D bolt-on development efforts. Prior international studies have
shown that bolt-ons can reduce ceiling in general populations (148-151), suggesting that
bolt-ons could enrich the EQ-5D-5L’s ability to assess HRQoL. However, it is essential
to consider that adding bolt-ons might reduce standardisation efforts, potentially affecting

the comparability of cost-effectiveness estimates across studies.

The EQ-5D-5L includes two composite dimensions: pain/discomfort and
anxiety/depression, each covering two separate health dimensions. Pain/discomfort in the
EQ-5D-5L aligns with the 15D discomfort and symptoms dimension, while
anxiety/depression combines two separate dimensions of the 15D, depression (“sad,
melancholic or depressed”) and distress (“anxious, stressed or nervous”). Interestingly,
EQ-5D-5L anxiety/depression correlated more strongly with 15D depression (0.690) than
with 15D distress (0.642). Moreover, respondents reporting no problems with EQ-5D-5L
anxiety/depression had markedly fewer problems with 15D depression (7.3%) than with
15D distress (20.6%). This pattern suggests that EQ-5D-5L anxiety/depression may better
capture depression than anxiety, a view further supported by the subgroup analyses.
Nevertheless, previous studies reported conflicting results: one indicated that respondents
more frequently self-reported “no problems” with EQ-5D-5L anxiety/depression
compared to when the dimension was split into two separate dimensions (152). Another
study suggested the anxiety/depression dimension tended to capture the more severe
aspect of both anxiety and depression (153).

5.2 EQ-5D-5L, PROPr, SF-6D, and 15D population norms studies

Our research provides population norms for several PAMs within the Hungarian adult
population, marking the first studies to establish such norms for the 15D, EQ-5D-5L,
PROPr, and SF-6D instruments in Hungary and, in the cases of 15D and PROPT,
internationally. Specifically, the 15D study presented reference values for over 55 chronic
physical and mental health conditions, while the EQ-5D-5L, PROPr, and SF-6D study
offered index values for 30 chronic conditions. For the EQ-5D-5L, nearly 60% of

participants reported health issues, predominantly pain/discomfort. Over 78% of

55



respondents reported at least some health issues on the 15D, with sleep being the most
prevalent. For the SF-6D and PROPTr, over 94% and 97% of respondents, respectively,
indicated some health problems, with the most frequent issues being reduced vitality and
sleep disturbances. Sociodemographic factors showed notable associations with index
values. Female gender was associated with lower PROPr and SF-6D index values
compared to males. However, no significant gender differences were observed with EQ-
5D-5L and 15D. Age differences were also evident: for the 15D, older groups were
associated with higher index values compared to the 18-24-year-old group, creating an
inverse U-shaped curve, with index values peaking in the 45-54 age group and then
gradually declining in older age groups. For the EQ-5D-5L and SF-6D, the youngest
groups were associated with lower index values, but no differences were noted across the
other age groups. This pattern also holds for the PROPr, where the 45-64 age group was
associated with significantly higher index values. A higher level of education was
associated with higher index values, except for the SF-6D, where no significant
differences appeared. As for employment status, disability pensioners showed lower 15D
index values than employed respondents, while students were associated with higher
values. The EQ-5D-5L indicated that being unemployed or a disability pensioner was
also associated with lower index values. Lastly, between 15.4% and 42.3% of chronic
health condition groups were significantly associated with lower health index values,

depending on the instrument.

Before our research, population reference data in Hungary were unavailable for several
health domains, including vision, hearing, breathing, eating, speech, excretion, and sexual
activities. Sensory functions, in particular, are notable as they cannot currently be
assessed by any other generic PAM available in Hungarian. According to the EHIS and
Eurostat data in 2019, 20.1% of the Hungarian population reported difficulties with
walking, 16.6% with seeing, 17.9% with hearing, and 24.9% with usual activities (113,
154, 155). In our research, similar proportions were observed in the 15D domains: 21.8%
for mobility, 27.8% for vision, 16.0% for hearing, and 21.7% for usual activities, closely
matching national data except for slightly higher vision impairment and lower usual
activity limitations. Results in the EQ-5D-5L, PROPr, and SF-6D domains varied, but
generally showed a higher proportion of problems, reaching 29.6%, 39.1%, and 57.1%,

respectively, for physical function issues. It is important to note differences in phrasing
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for these health issues across the various PAMs as they may also influence the results.
No population-level data existed for breathing, eating, speech, excretion, or sexual
activities, so our research provides new insights into these domains among the Hungarian
population. These findings can also serve as benchmarks for cost-effectiveness analyses
in chronic conditions; for instance, data on breathing can support asthma or chronic
obstructive pulmonary disease studies, vision for eye diseases, and hearing for hearing

impairments.

Given the higher prevalence of chronic conditions in older adults—such as osteoarthritis,
cardiovascular diseases, vision and hearing impairment, and dementia—one might expect
lower HRQoL among the elderly compared to younger individuals. However, mean 15D
index values rose with age, peaking in the 45-54 age group before declining in older
groups. Additionally, an increase in reported problems was observed with age across five
of the 15 domains: eating, speech, depression, distress, and mental function. Other
instruments, such as the EQ-5D-5L (anxiety/depression), PROPr (depression), and SF-
6D (mental health), also highlighted age-related decreases in mental health issues. Similar
trends in the mental health domains of various HRQoL measures have been noted in
previous studies (90, 156-158).

Considering the EQ-5D-5L’s broader index value range (-0.848 to 1) compared to 15D (-
0.516 to 1), PROPr (-0.022 to 0.954), and SF-6D (0.301 to 1) might suggest a specific
order of sample means: SF-6D > PROPr > 15D > EQ-5D. However, the characteristics
of each value sets, particularly the theoretical density distribution of values across the
index value scale, also play a crucial role in determining mean values (159). Theoretical
EQ-5D-5L, 15D and SF-6D values display symmetric distributions, with EQ-5D-5L
covering the widest range. In contrast, PROPr values are skewed, clustering mostly
between 0 and 0.5. In general population samples, values tend to be concentrated on the
higher end of the index value scale. Consequently, EQ-5D-5L, with the highest density
of values above 0.8, typically yields the highest mean, while PROPr, with most values
below 0.5, results in the lowest mean. Additionally, since each value set was developed
based on the preferences of different national populations, systematic variations may also

reflect underlying socio-demographic, economic, and cultural differences (116).
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The selection of the instrument is significantly shaped by the study’s specific objectives,
population characteristics, and context of use. Among the various options available, the
EQ-5D-5L stands out as the most widely used and validated tool worldwide. It offers
numerous country-specific value sets and demonstrates robust psychometric properties
across many studies (52). As a result, it is often favoured in national HTA guidelines (46,
160) due to its extensiveness that effectively captures subtle changes in HRQoL.
However, it has limitations in content validity, particularly concerning vision, hearing,
and cognitive function. In contrast, instruments like the 15D, SF-6D, and PROPr explore
health domains not fully covered by the EQ-5D-5L, making them potentially more
appropriate for specific populations, including those with mental health issues or sleep
disturbances. The 15D assesses 15 distinct health domains, offering a more nuanced view
of HRQoL. However, its multidimensional nature may result in inflated index values for
individuals with severe health conditions, which may distort results. PROPr is a newer
PAM that employs advanced psychometric methods and includes domains such as
cognition and sleep, which are not represented in the EQ-5D-5L. Nonetheless, its validity
and reliability remain under investigation, with concerns regarding positively worded
items (e.g., “Refreshing sleep”), the valuation methods used, and face validity,
particularly regarding mean index values around 0.5 in general population samples (54,
159, 161). Regarding the SF-6D, it is important to note that our research utilised the SF-
36v1 to estimate index values for the SF-6Dv1. A newer version, the SF-6Dv2, has been
developed to address earlier criticisms, such as unclear severity ordering in the physical
functioning domain and the positively phrased vitality domain compared to the other
domains (162). The SF-6Dv2 employs a discrete choice experiment with a duration-based
value set for the UK, contrasting with the standard gamble approach of the SF-6Dv1
(163). Despite these updates, studies indicate that the SF-6Dv1 maintains comparable
validity to EQ-5D-5L across diverse populations (164-167). Each tool has distinct
strengths and weaknesses, highlighting the necessity of selecting the most suitable
instrument based on the target population and specific evaluation objectives. Given its
broader index value range, stronger construct validity, and responsiveness, the EQ-5D-
5L is deemed more suitable for HTA purposes than the 15D, SF-6Dv1 or PROPr (54,
168-170). Additionally, the number of items in each instrument is a crucial factor: EQ-
5D-5L has 6 items (including the EQ VAS), 15D contains 15 items, PROPr requires at
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least 14, while SF-6D can have either 12 (SF-12) or 36 (SF-36) items. In clinical trials,
longer questionnaires may increase patient burden and the likelihood of missing

responses.
5.3 Limitations of these studies

The findings of these studies are subject to several limitations. First, the sample
composition in each study differed from that of the general Hungarian population: a
significantly higher proportion of respondents self-reported chronic illnesses (e.g., 71.5%
and 67.4% in our studies, compared to 48.0% in the general population according to the
EHIS) (113). This disparity may be due to the more detailed nature of our questionnaires,
which included an extensive list of health conditions, covering several physical and
mental health conditions and recognizing several addictions as health conditions, in line
with DSM-5 guidelines. Additionally, certain physical and mental health conditions with
low prevalence were excluded from modelling, potentially affecting the results’
comprehensiveness. Second, data were collected exclusively from online panel
respondents, introducing potential selection bias, especially among older adults and
individuals from low socioeconomic backgrounds who may be underrepresented in
online surveys. Furthermore, our sample included a limited number of respondents aged
75 years or older, who are less likely to use internet regularly or have internet access (171-
173), reducing the generalizability of findings for this age group. Third, due to the lack
of a Hungarian-specific value set for the 15D, PROPr, and SF-6D, we used country-
specific value sets from Denmark, Norway, the United States, and the United Kingdom.
These value sets may not fully reflect Hungarian population preferences, potentially
influencing the validity of the results in a Hungarian context. Fourth, the fixed order of
the instruments may have influenced responses, although prior research suggests that
order effects in lengthy surveys tend to be minimal (174-176). Additionally, the cross-
sectional design of the studies did not allow for the assessment of responsiveness or test-
retest reliability. Finally, data collection occurred during the COVID-19 pandemic, which
may have impacted participants’ responses, particularly among younger generations
(177). However, pandemic restrictions were relatively low during the data collection
period in Hungary (178, 179), and previous studies have shown comparable self-reported
HRQoL metrics pre- and post-pandemic (180).
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5.4 Future challenges and research priorities

The findings of this thesis open several promising avenues for future research, addressing

emerging challenges and filling critical gaps in the field.

A key priority is exploring demographic differences in HRQoL, particularly among the
65+ age group. With global population ageing and increased use of PAMs in these age
groups, such as the capability-oriented ICEpop CAPability measure for Older people
(ICECAP-0) and Quiality of Life - Aged Care Consumers (QOL-ACC) (181, 182), future
studies could provide deeper insights into the unique challenges faced by older adults,
informing targeted policies and interventions. Another key direction involves validating
EQ-5D-5L bolt-on dimensions across diverse patient populations. These additions can
improve the precision of HRQoL measures, ensuring relevance to varied patient needs
and supporting more comprehensive healthcare assessments (147). Diversifying data
collection methods also remains a pressing need. Heavy reliance on online questionnaires
risks excluding individuals with limited internet access or digital literacy. Employing
alternative approaches, such as face-to-face interviews, telephone surveys, or mixed
approaches, can improve inclusivity, particularly for marginalised populations, older
adults, and underdeveloped regions. Finally, the growing prevalence of mental health
challenges among youth demands immediate attention. The results of this thesis highlight
the urgency of investigating underlying causes (e.g., economic insecurity, social media
influences), while assessing the effectiveness of existing interventions. Prioritising the
development of innovative, evidence-based strategies can ensure that future generations

receive the support they need.

These proposed research directions not only build on the findings of this thesis but also
address pressing societal challenges. They offer opportunities to deepen our
understanding, improve interventions, and support the development of adaptive solutions.
By remaining responsive to evolving public health needs, future research can play an

important role in building healthier and more resilient populations.
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6 Conclusions

This thesis contributes to the comparative understanding of four generic preference-
accompanied HRQoL measures: EQ-5D-5L, 15D, PROPr, and SF-6D. Through three
separate studies, we compared the measurement properties and developed the population

norms of these instruments.
Comparison of EQ-5D-5L and 15D study

The first study is a pioneering effort to compare the descriptive systems and index values
of the EQ-5D-5L and 15D within a representative general population sample. Despite the
EQ-5D-5L containing 10 fewer dimensions, it outperformed the 15D in several key areas,
including ceiling, informativity, and known-groups validity. Certain 15D dimensions,
such as vision, hearing, and mental function, demonstrated relatively weak correlations
with the EQ-5D-5L dimensions, indicating opportunities for potential enhancement to the
EQ-5D-5L through bolt-on dimensions. Both instruments effectively distinguished
healthy and non-healthy respondents, but the EQ-5D-5L consistently produced larger
effect sizes across most groups. These findings suggest that the more concise EQ-5D-5L
is an effective tool for capturing relevant HRQoL areas and that enhancements could

further address specific areas where 15D showed greater sensitivity.
15D population norms study

The second study marks the first development of 15D population norms in any country,
providing mean index values for over 55 chronic diseases among the Hungarian general
population. More than three-quarters of participants experienced problems in at least one
15D domain, with difficulties related to sleeping, vitality and distress being the most
prevalent. The results revealed substantial differences in HRQoL between physical and
mental conditions; individuals with mental health conditions reported lower mean index
values. Notably, mean 15D index values increased with age, peaking in the 45-54 age
group before declining in older populations. At the same time, the younger generation
also reported more problems with mental function, depression, and distress. Respondents
with higher education levels, student status, and being in a domestic partnership or
married were associated with higher index values. Several physical and mental health

conditions also showed significant associations with the 15D index value.
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EQ-5D-5L, PROPr and SF-6D population norms study

The third study developed the first set of population norms for the EQ-5D-5L, PROPr,
and SF-6D simultaneously among the Hungarian general population, providing health
index values for 30 chronic physical and mental health conditions. Nearly two-thirds of
respondents reported health problems on the EQ-5D-5L, with pain/discomfort being the
most commonly reported problem. In contrast, the majority of the participants reported
difficulties on the PROPr and SF-6D, with sleep disturbances and vitality frequently
cited. The analysis revealed notable patterns in HRQoL across demographic groups,
showing that males had higher index values across all measures and females reported
more health problems in corresponding domains. Among the three instruments, EQ-5D-
5L vyielded the highest index values, while PROPr produced the lowest. Several
sociodemographic and health-related factors—including age, gender, education,
employment, income, physical activity, medication use, and BMI-were associated with

health index values.
General conclusions

Overall, this thesis highlights the complexity of HRQoL measurement and the critical
role of selecting the appropriate instrument for specific contexts. The EQ-5D-5L, with its
simplicity and broad applicability, proves effective in general population settings, while
the 15D, PROPr, and SF-6D might offer more nuanced insights, particularly in clinical
environments. The establishment of Hungarian population norms for these instruments
provides a valuable foundation for future research, setting a benchmark for patient

populations.
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7 Summary

This PhD thesis assessed the psychometric performance and established population
norms for generic preference-accompanied HRQoL measures among the Hungarian
general population, using data collected in 2020-2021. The thesis comprised three

separate, but related studies.

The first study compared the EQ-5D-5L and 15D descriptive systems and index values,
marking the first known comparison in a general population sample. While the EQ-5D-
5L had better relative informativity than the 15D (0.51-0.70 vs. 0.44-0.69) in most
corresponding dimensions, it also showed a higher ceiling in its index value (36% vs.
21%). Both instruments effectively distinguished healthy and non-healthy respondents,
with the EQ-5D-5L yielding larger effect sizes in 88-93% of cases.

The second study established population norms for the 15D in Hungary based on a large
representative general population sample. Problems were most commonly reported in
sleeping (50.7%), vitality (49.2%), and distress (43.6%). The mean 15D index value was
0.810. The 15D index values exhibited a slight inverse U-shaped curve with age.
Individuals with mental health conditions had, on average, lower index values (0.299-
0.757) compared to those with physical conditions (0.557-0.764).

The third study developed population norms for the EQ-5D-5L, PROPr and SF-6D
measures in Hungary. Respondents reporting problems ranged between 8-44% on the
EQ-5D-5L, 39-94% on PROPr and 38-87% on the SF-6D. Problems related to physical
function, self-care, usual activities/role limitations and pain increased with age, while
mental health problems decreased. Respondents indicated the fewest problems on the EQ-
5D-5L and the most on the SF-6D across nearly all domains. Mean EQ-5D-5L, PROPr,
and SF-6D index values were 0.900, 0.535, and 0.755. Factors such as female gender
(PROPr, SF-6D), lower education level (EQ-5D-5L, PROPT), being unemployed or a
disability pensioner (EQ-5D-5L), being underweight or obese (SF-6D), lack of physical
exercise (all) and polypharmacy (all) were associated with lower index values. PROPr

had the lowest mean index values and EQ-5D-5L the highest in 28/30 chronic conditions.

Overall, this PhD thesis highlights the differences between widely used generic
preference-accompanied measures and provides reference values essential for informing

decision-making about health care in Hungary.
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11 Appendices

Appendix 1. Characteristics of the study population (140)

Total sample Phy_si_cal MepFaI Hungarian P!’oportional

Variables (N=1887) COEdItIOI’lS con_dltlons genera_ll difference to
(N=1195) @ (N=664) 2 population the total
n [ % n | % n | % (%) sample (pp)

Gender
Male 800 42.4 486 40.7 271 40.8 46.9 -4.5
Female 1087 57.6 709 59.3 393 59.2 53.1 4.5
Age groups, years
18-24 191 10.1 67 5.6 59 8.9 10.0 0.1
25-34 413 21.9 196 16.4 140 21.1 15.2 6.7
35-44 309 16.4 163 13.6 106 16.0 19.5 -3.1
45-54 266 141 184 154 97 14.6 16.0 -1.9
55-64 318 16.9 249 20.8 123 18.5 16.8 0.1
65 and above 390 20.7 336 28.1 139 20.9 225 -1.8
Settlement type
Capital 367 194 223 18.7 110 16.6 17.9 15
City 923 48.9 557 48.3 313 47.1 52.6 -3.7
Village 597 31.6 395 331 241 36.3 295 2.1
Geographical region ¢
Central Hungary 582 30.8 366 30.6 202 30.4 30.7 0.1
Transdanubia 559 29.6 364 30.5 201 30.3 30.1 -0.5
GreatPlainand | 746 | 305 | 465 | 389 | 261 | 393 39.2 03
North
Highest level of education
Primary 508 26.9 323 27.0 218 32.8 23.8 3.1
Secondary 846 44.8 518 43.3 305 45.9 55.0 -10.2
Tertiary 533 28.2 354 29.6 141 21.2 21.2 7
Marital status
Single 444 235 228 19.1 150 22.6 18.5 5
Married 789 41.8 541 45.3 247 37.2 45.6 -3.8
Divorced 142 7.5 114 9.5 69 10.4 111 -3.6
Widowed 122 6.5 98 8.2 46 6.9 114 -4.9
Domestic 390 20.7 214 17.9 152 22.9 13.4 7.3
partnership
Occupational status
Employed 1000 53.0 565 47.3 340 51.2 53.1 -0.1
Unemployed 89 4.7 45 3.8 38 5.7 3.1 1.6
Retired 489 25.9 405 339 171 25.8 26.1 -0.2
Disability
pensioner 52 2.8 48 4.0 28 4.2 31 -0.3
Student 64 34 22 1.8 12 1.8 4.7 -1.3
Stay-at-home
husband/wife 48 25 30 25 29 4.4 1.0 15
Other 145 7.7 80 6.7 46 6.9 8.9 -1.2
Diagnosed chronic disease ¢
Mental 155 8.2 - - 155 23.3 N/A -
Physical 686 36.4 686 57.4 - -
Both 509 27.0 509 42.6 509 76.7 48.0 154
None 383 20.3 - - - - 52.0 317
Does hot 154 | 82 - : - : N/A :
know/answer

N/A indicates data not available. pp: percentage points.

Percentages may not total 100 by groups due to rounding.

a — There are overlaps between the physical and mental conditions subgroups as n=509 respondents reported to have both physical
and mental conditions.

b — Hungarian Central Statistical Office: Microcensus 2016.

¢ — Figure represents the population aged 15 or over for the general population.

d — Hungarian Central Statistical Office: European Health Interview Survey in Hungary, 2019.
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Appendix 2. Cross-tabulation of EQ-5D-5L and 15D responses between the corresponding dimensions (140)

EQ-5D-5L 15D Inconsistent response Average size of
Dimensions Level 1 | Level 2 | Level 3 | Level 4 | Level 5 pairs, n (%) inconsistencies
Mobility, n (%)
Level 1 1163 (93.3) 49 (3.9) 27(2.2) 1(0.1) 6(0.5)
Level 2 223 (64.1) 108 (31.0) 14 (4.0) 1(0.3) 2(0.6)
Level 3 71(35.9) 98 (49.5) 20(10.1) 6 (3.0) 3(15) 149 (7.90) 1.20
Level 4 15 (17.0) 22 (25.0) 48 (54.5) 3334 0(0.0)
Level 5 0(0.0) 0(0.0) 1(14.3) 3(42.9) 3(42.9)
Usual activities, n (%)
Level 1 1290 (92.6) 73(5.2) 23(1.7) 5(0.4) 2(0.1)
Level 2 136 (45.2) 138 (45.8) 23(7.6) 4 (1.3) 0(0.0)
Level 3 29 (22.1) 63 (48.1) 29 (22.1) 9(6.9) 1(0.8) 88 (4.66) 1.24
Level 4 12 (20.7) 12 (20.7) 16 (27.6) 15 (25.9) 3(5.2)
Level 5 0(0.0) 0(0.0) 0(0.0) 2(50.0) 2 (50.0)
Pain/discomfort (EQ-5D-5L) and Discomfort and symptoms (15D), n (%)
Level 1 884 (92.2) 59 (6.2) 9(0.9) 5(0.5) 2(0.2)
Level 2 322 (54.7) 231(39.2) 32(5.4) 2(0.3) 2(0.3)
Level 3 72 (27.2) 112 (42.3) 67 (25.3) 12 (4.5) 2(0.8) 122 (6.47) 1.16
Level 4 9(13.8) 18 (27.7) 18 (27.7) 18 (27.7) 2(3.1)
Level 5 0(0.0) 0(0.0) 1(11.1) 7(77.8) 1(11.1)
Anxiety/depression (EQ-5D-5L) and Depression (15D), n (%)
Level 1 1063 (92.7) 59 (5.1) 17 (1.5) 4(0.3) 4(0.3)
Level 2 196 (43.6) 221 (49.1) 27 (6.0) 5(1.1) 1(0.2)
Level 3 30 (14.5) 82 (39.6) 76 (36.7) 15(7.2) 4 (1.9) 87 (4.61) 1.24
Level 4 5(8.3) 10 (16.7) 23(38.3) 18 (30.0) 4 (6.7)
Level 5 1(4.3) 1(43) 5(21.7) 8(34.8) 8(34.8)
Anxiety/depression (EQ-5D-5L) and Distress (15D), n (%)
Level 1 911 (79.4) 201 (17.5) 24 (2.1) 9(0.8) 2(0.2)
Level 2 110 (24.4) 273 (60.7) 51(11.3) 13(2.9) 3(0.7)
Level 3 26 (12.6) 71 (34.3) 69 (33.3) 35(16.9) 6(2.9) 102 (5.41) 1.24
Level 4 7(11.7) 9 (15.0) 19 (31.7) 14 (23.3) 11 (18.3)
Level 5 0(0.0) 1(43) 2(8.7) 9(39.1) 11 (47.8)

Percentages may not total 100 by rows due to rounding.
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Appendix 3. Distribution of EQ-5D-5L and 15D results within each domain (N=1887) (140)

EQ-5D-5L 15D
Dimensions Levels Dimensions Levels
1 2 3 4 5 1 2 3 4 5
. . 1246 348 198 88 - . . 1472 277 110 14 14
Mobility (walking) (66.0) (18.4) (10.5) (4.7) 7(0.4) | Mobility (walking, moving about) (78.0) (14.7) (5.8) 0.7) 0.7)
. . 1654 127 68 29
Self-care (washing or dressing) (87.7) ©.7) (3.6) (15) 9(05) | - - - - - -
Usual activities (e.g. work, study, housework, 1393 301 131 58 4(02) Usual activities (e.g. employment, studying, 1467 286 91 35 8 (0.4)
family or leisure activities) (73.8) (16.0) (6.9) (3.1) ) housework, free-time activities) (77.7) (15.2) (4.8) (1.9) '
- 959 589 265 65 Discomfort and symptoms (e.g. pain, ache, 1287 420 127 44
Pain/discomfort 508) | (3.2 | 140) | 34 | 2@ | nausea, itching etc) ©82) | 223 | 67 | @3 | 209
. . 1295 373 148 50 21
Aot/ deoresion 1147 450 207 60 23 Depression (sad, melancholic or depressed) (68.6) (19.8) (7.8) (2.6) (11
yidep 608) | (238) | 110) | 32 | (12 . . 1054 555 165 80 33
Distress (anxious, stressed or nervous) (55.9) (29.4) 8.7) (4.2) (.7)
Vision (seeing and reading with or without 1360 355 125 30 17
glasses) (72.1) (18.8) (6.6) (1.6) 0.9
Hearing (with or without a hearing aid) égsé) (f(())%) (Ei) (32) 6 (0.3)
Breathing (breathing difficulties, shortness of 1342 400 95 29 21
breath) (71.1) (21.2) (5.0) (1.5) (1.1)
- 921 644 246 62 14
Sleeping 488) | (381 | 10 | 33 | (0.7
. 1781 54 37 12
Eating ©4 | 29 | o | s | 202
i i i ) ) ) 1701 124 44 13
Speech ©.1) | 66 | 23 | ©on | 203
. 1399 382 75 17 14
Excretion (bladder and bowel) (74.1) (20.2) (4.0) (0.9) 0.7)
Mental function (thinking clearly and 1596 218 48 18 7(0.4)
logically, memory) (84.6) (11.6) (2.5) (1.0) '
Vitality (e.g., healthy and energetic, weary, 950 624 203 90 20
tired or feeble, exhausted) (50.3) (33.1) (10.8) (4.8) (1.1)
Sexual activities 1313 300 195 46 3
u 69.6) | (15.9) | (8.2) (2.4) (3.9)

Percentages may not total 100 by rows due to rounding.
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Appendix 4. Distribution of EQ-5D-5L and 15D results within each domain among respondents with physical conditions (N=1195)
(140)

EQ-5D-5L 15D
. . Levels . . Levels
Dimensions 1 > 3 7 5 Dimensions 1 > 3 7 5
- . 670 279 163 78 - . - 877 224 80
Mobility (walking) (56.1) (23.2) (13.6) (6.5) 5(0.4) | Mobility (walking, moving about) (73.4) (18.7) (6.7) 8(0.7) | 6(0.5)
. . 1027 91 47 22
Self-care (washing or dressing) (85.9) (7.6) (3.9) (1.8) 8(0.7) | - - - - - -
Usual activities (e.g. work, study, housework, 798 234 112 49 Usual activities (e.g. employment, studying, 857 248 61 28
2(0.2) 1(0.1)
family or leisure activities) (66.8) (19.6) (9.4) (4.1) ) housework, free-time activities) (71.7) (20.8) (5.1) (2.3) )
L 474 436 223 55 Discomfort and symptoms (e.g. pain, ache, 719 344 93 37
Pain/discomfort 397) | 365 | 187) | @6) | 7©® | nausea, itching etc) ©.2) | (288 | @8 | @y | 202
. . 777 273 99 34 12
Aniotv/denression 675 309 149 46 16 Depression (sad, melancholic or depressed) (65.0) (22.8) 8.3) 2.8) (1.0)
Y (56.5) (25.9) (12.5) (38) (1.3) Distress (anxious, stressed or nervous) 607 397 114 58 19
' (50.8) (33.2) (9.5) (4.9) (1.6)
Vision (seeing and reading with or without 812 266 89 23
5(0.4)
glasses) (67.9) (22.3) (7.4) (1.9) '
. - . Lo 966 170 45 12
Hearing (with or without a hearing aid) (80.8) (14.2) (3.8) (1.0) 2(0.2)
Breathing (breathing difficulties, shortness of 765 330 55 28 17
breath) (60.4) (27.6) (4.6) (2.3) (1.9
. 491 462 178 55
Sleeping @11) | @87 | a9 | @e | 209
. 1150 31 11
] ] ] ) ) ) Eating (96.2) 2.6) (0.9) 3(0.3) | 0(0.0)
1084 86 15
Speech (90.7) (7.2) (1.3) 8(0.7) | 2(0.2)
. 814 314 51
Excretion (bladder and bowel) (68.1) (26.3) (4.3) 9(0.8) | 7(0.6)
Mental function (thinking clearly and 989 172 27
logically, memory) (82.8) (14.49) (2.3 6(05) | 1(0.1)
Vitality (e.g., healthy and energetic, weary, 502 458 162 63 10
tired or feeble, exhausted) (42.0) (38.3) (13.6) (5.3) (0.8)
Sexual activities 735 240 120 34 66
(61.5) (20.1) (10.0) (2.8) (5.5)

Percentages may not total 100 by rows due to rounding.
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Appendix 5. Distribution of EQ-5D-5L and 15D results within each domain among respondents with mental conditions (N=664)
(140)

EQ-5D-5L 15D
Di . Levels Dimensions Levels
fmenstons 1 2 3 4 5 1 2 3 4 5
- - 359 152 107 43 . - . 467 137 51
Mobility (walking) (54.1) (22.9) (16.1) (6.5) 3(0.5) | Mobility (walking, moving about) (70.3) (20.6) a.7) 7(1.1) | 2(0.3)
. . 538 72 34 16
Self-care (washing or dressing) (81.0) (10.8) (.1) 2.4) 4(06) | - - - - - -
Usual activities (e.g. work, study, housework, 415 142 72 33 2(0.3) Usual activities (e.g. employment, studying, 436 148 52 27 1(0.2)
family or leisure activities) (62.5) (21.4) (10.8) (5.0) ) housework, free-time activities) (65.7) (22.3) (7.8) (4.1) )
L 226 242 145 43 Discomfort and symptoms (e.g. pain, ache, 355 201 70 34
Pain/discomfort 340) | 364) | 18 | 65) | @2 | nausea itching etc) 35) | 303) | aos) | 1 | 208
. . 343 191 85 35 10
Anxiety/depression 272 205 134 37 16 Depression (sad, melancholic or depressed) (51.7) (28.8) (12.8) (5.3) (L5)
(41.0) (30.9) (202) (56) (2:4) Distress (anxious, stressed or nervous) 262 229 101 54 18
' (39.5) (34.5) (15.2) (8.1) (2.7)
Vision (seeing and reading with or without 408 169 63 18 6 (0.9)
glasses) (61.4) (25.5) (9.5 2.7 )
Hearing (with or without a hearing aid) (57121) (11201) (glz) (11%) 1(0.2)
Breathing (breathing difficulties, shortness of 379 201 50 21 13
breath) (57.1) (30.3) (7.5) (3.2 (2.0)
; 225 234 142 54
Sleeping @39 | 652 | @ra) | @y | 209
. 608 30 19
] ] ] ] ) ) Eating (91.6) (4.5) 2.9) 7(1.1) | 0(0.0)
564 69 19 10
Speech ©49) | @04 | @9 | as | 203
Excretion (bladder and bowel) (3573) (2157 %) ($ %) (11 17) 6(0.9)
Mental function (thinking clearly and 504 123 25 10 2(0.3)
logically, memory) (75.9) (18.5) (3.8 (1.5 )
Vitality (e.g., healthy and energetic, weary, 240 241 115 56 12
tired or feeble, exhausted) (36.1) (36.3) (17.3) (8.4) (1.8)
Sexual activities 373 130 8 26 46
(56.2) (19.6) (13.4) (3.9) (6.9)

Percentages may not total 100 by rows due to rounding.




Appendix 6. Bland-Altman plot of EQ-5D-5L and 15D index values (140)

0.54

Difference between Danish EQ-5D-5L
and 15D index values

0.2 0.0 0.2 04 0.6 0.8 10
Mean of Danish EQ-5D-5L and 15D index values

=]
2

0.01

Difference between Hungarian EQ-5D-5L
and Norwegian 15D index values
S
PS

~'r"/ 0.0 11‘1/ {]’4 [\'(\ (‘rYH 1.0
Mean of Hungarian EQ-5D-5L and Norwegian 15D index values

The horizontal red line represents the mean of the differences (D) between EQ-5D-5L and 15D index values, while the 95% confidence
interval is represented by the dashed lines, which was obtained as D + 1.96*SD (SD: standard deviation of the differences).
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Appendix 7. Known-groups validity of the EQ-5D-5L (Hungarian value set) and 15D (Norwegian value set) (140

health conditions

EQ-5D-5L 15D
0, ) ) b 0, c
n (%) Mean (SD) | Median (Q1-Q3) | p-value? Cghég S | Mean (SD) | Median (Q1-Q3) | p-value? CghEeg s| RE 9% Cl

Healthy 383 (20.3) | 0.95(0.10) | 1.0 (0.96-1.00) - - 0.90 (0.20) | 0.97 (0.89-1.00) - - - -
Physical conditions

Hypertension 527 (27.9) | 0.80 (0.27) | 0.89(0.76-0.97) | <0.001 | 1233 | 0.75(0.22) | 0.80(0.63-0.93) | <0.001 1.064 | 1.031 | 0.863-1.295
S/ilsuesacsuelsoskeletal 461 (24.4) | 0.75(0.28) | 0.84(0.71-0.92) | <0.001 | 1.366 | 0.71(0.22) | 0.76(0.59-0.89) | <0.001 1190 | 1.054 | 0.900-1.280
Allergies 318 (16.9) | 0.84(0.22) | 0.92(0.80-1.00) | <0.001 | 1596 | 0.76(0.22) | 0.82(0.65-0.93) | <0.001 1410 | 1.022 | 0.818-1.354
gigigzvascu'ar 259 (13.7) | 0.72(0.30) | 0.83(0.63-092) | <0.001 | 2592 | 0.65(0.22) | 0.68(0.48-0.84) | <0.001 2303 | 1.002 | 0.855-1.195
ﬁeas‘;fc”gfggg' OF | 241 (12.8) | 0.77(0.28) | 0.88(0.71-0.96) | <0.001 | 2.685 | 0.69(0.22) | 0.75(0.57-0.89) | <0.001 2386 | 1.013 | 0.848-1.252
Hyperlipidaemia 240 (12.7) | 0.79(0.28) | 0.88(0.76-0.96) | <0.001 | 1655 | 0.71(0.22) | 0.76(0.58-0.89) | <0.001 1468 | 0.977 | 0.810-1.221
5}; 2;;;‘5"3“"" 231(122) | 0.76(0.27) | 0.84(0.70-0.93) | <0.001 | 2739 | 0.64(0.22) | 0.65(0.49-0.86) | <0.001 2434 | 0.902 | 0.763-1.083
Diabetes 205 (10.9) | 0.77 (0.31) | 0.88(0.71-0.97) | <0.001 | 1.890 | 0.72(0.22) | 0.7 (0.59-0.93) | <0.001 1.684 | 1.146 | 0.938-1.483
g?f;;ogfse‘:;igea' 186 (9.9) | 0.77(0.29) | 0.88(0.71-096) | <0.001 | 1.886 | 0.71(0.22) | 0.76 (0.57-0.90) | <0.001 1682 | 1.128 | 0.917-1.455
Respiratory diseases | 175(9.3) | 0.80(0.28) | 0.89 (0.77-0.96) | <0.001 | 3.099 | 0.70(0.22) | 0.75(0.57-0.89) | <0.001 2751 | 0.933 | 0.753-1.196
Arrhythmias 172(9.1) | 0.74(0.26) | 0.83(0.66-0.92) | <0.001 | 1826 | 0.64(0.22) | 0.67(0.47-0.83) | <0.001 1629 | 1.066 | 0.880-1.311
Thyroid diseases 171(9.1) | 0.80(0.26) | 0.89 (0.76-0.96) | <0.001 | 1.726 | 0.74(0.22) | 0.79(0.65-0.91) | <0.001 1.538 | 1.185 | 0.954-1.583
Skin diseases 166 (8.8) | 0.80(0.29) | 0.92(0.79-0.96) | <0.001 | 3.167 | 0.72(0.22) | 0.78(0.59-0.92) | <0.001 2.811 | 1.007 | 0.815-1.298
Headache, migraine | 139 (7.4) | 0.75(0.31) | 0.86(0.70-0.96) | <0.001 | 3.396 | 0.67(0.22) | 0.74(0.52-0.90) | <0.001 3.008 | 1.090 | 0.890-1.374
Hearing impairment | 133 (7.1) | 0.75(0.30) | 0.85(0.65-0.96) | <0.001 | 2.332 | 0.68(0.22) | 0.76(0.54-0.87) | <0.001 2.086 | 1.171 | 0.957-1.487
E;S;?;;’;gtate 88(4.7) | 0.81(0.24) | 0.89(0.80-096) | <0.001 | 2276 | 0.71(0.22) | 0.76 (0.59-0.89) | <0.001 2040 | 1.120 | 0.832-1.515
:ﬂlggr?{% ence 71(38) | 0.67(0.34) | 0.80(053-093) | <0.001 | 2676 | 0.62(0.22) | 0.68(0.42-0.80) | <0.001 2396 | 1.302 | 1.049-1.651
E?;‘;ﬁgr:f:kem'a' 46 (2.4) | 0.75(0.30) | 0.88(0.62-0.96) | <0.001 | 2473 | 0.66(0.22) | 0.72(0.48-0.86) | <0.001 2219 | 1.300 | 0.958-1.835
E.ZLZQQC Kidney 29(1.5) | 0.73(0.30) | 0.83(0.58-0.92) | <0.001 | 2690 | 0.64(0.22) | 0.68(0.52-0.82) | <0.001 2412 | 1.456 | 1.028-2.074
Epilepsy 17(0.9) | 0.69(0.35) | 0.83(0.59-0.96) | 0.006 3.069 | 058(0.22) | 0.57 (0.38-0.85) | 0.006 2745 | 1.428 | 0.891-2.240
Liver cirrhosis 14(0.7) | 0.68(0.38) | 0.79(0.56-0.99) | 0.018 2.460 | 0.56(0.22) | 0.54(0.36-0.89) | 0.018 2210 | 1.407 | 0.996-1.903
Other physical 92(49) | 076(0.27) | 0.85(0.65-0.96) | <0.001 | 3.029 | 0.72(0.22) | 0.77(0.58-0.86) | <0.001 2701 | 1454 | 1.105-1.962
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EQ-5D-5L 15D
() ) ’ b 0, c
n (%) Mean (SD) | Median (Q1-Q3) | p-value? Cghég S | Mean (SD) | Median (Q1-Q3) | p-value? Cghég s| RE 95% Cl
Mental conditions
Smoking addiction | 381 (20.2) | 0.83 (0.25) | 0.92(0.80-097) | <0.00L | 1563 | 0.75(0.22) | 0.82(0.65-0.93) | <0.001 1.376 | 1.003 | 0.824-1.297
ga”n’:::e?i’;gﬂj‘;?'a' o | 172(91) | 071(0.29) | 0.80(0.61-092) | <0.001 | 3.121 | 0.57(0.22) | 0.62(0.37-0.79) | <0.001 2771 | 0934 | 0.790-1.128
Sleeping disorders | 169 (9.0) | 0.70 (0.30) | 0.80 (0.62-0.91) | <0.001 | 1.809 | 0.61(0.22) | 0.66 (0.42-0.82) | <0.001 1613 | 1.068 | 0.887-1.302
Other addictions 9 98(5.2) | 0.79(0.26) | 0.88(0.77-0.96) | <0.00L | 4.360 | 0.68(0.22) | 0.76(0.56-0.92) | <0.001 | 3.816 | 1.156 | 0.847-1.584
(?;S%e;;'l‘;” or 79(42) | 062(0.32) | 0.70(0.50-0.85) | <0.001 | 4.089 | 0.50(0.22) | 0.55(0.33-0.67) | <0.001 3504 | 1.072 | 0.861-1.334
Alcohol addiction 73(3.9) | 0.79(0.26) | 0.89 (0.69-0.96) | <0.00L | 2.526 | 0.63(0.22) | 0.72(0.47-0.84) | <0.001 | 2.264 | 0.988 | 0.723-1.322
Substance addiction | 55 (2.9) | 0.70(0.36) | 0.88 (0.57-0.96) | 0.002 3.027 | 058(0.22) | 0.72(0.26:0.93) | 0.002 2.708 | 1.354 | 0.833-2.134
Sexual disorder 40(2.1) | 0.74(0.29) | 0.83(0.65-0.96) | <0.001 | 1649 | 057(0.22) | 0.63(0.42-0.73) | <0.001 1475 | 1.017 | 0.738-1.330
Bipolar depression | 35(1.9) | 0.67(0.30) | 0.76 (0.53-0.87) | <0.001 | 1.722 | 0.53(0.22) | 0.58(0.32-0.73) | <0.001 1.542 | 1.253 | 0.933-1.647
Personality disorder | 31(L.6) | 0.61(0.30) | 0.70(0.45:0.83) | <0.00L | 2.096 | 0.42(0.22) | 0.46(0.26-0.64) | <0.001 1883 | 1.197 | 0.898-1.506
Learning disability | 28 (L.5) | 0.76(0.30) | 0.88 (0.64-0.97) | 0.002 2.280 | 0.60(0.22) | 0.73(0.31-0.93) | 0.002 2.048 | 1.145 | 0.710-1.696
Eating disorder 26 (L4) | 0.69(0.35) | 0.83(0.59-0.92) | <0.00L | 2.288 | 0.56(0.22) | 0.69(0.22-0.83) | <0.001 | 2.055 | 1.251 | 0.886-1.702
Obsessive 21(11) | 058(0.35) | 0.76(0.50-0.83) | <0.001 | 1.822 | 0.36(0.22) | 0.44(0.08-063) | <0001 | 1634 | 1157 | 0.736-1.703
compulsive disorder
Dementia 18(1.0) | 0.47(0.29) | 0.50(0.25-0.62) | <0.001 | 2.229 | 0.37(0.22) | 0.33(0.11-0.58) | <0.00L | 2.004 | 1.672 | 1.222-2.373
Psychotic disorders | 17(0.9) | 0.66(0.38) | 0.76 (0.57-0.91) | 0.005 2.257 | 0.37(0.22) | 0.33(0.06-0.67) | 0.005 2.029 | 0.972 | 0.507-1.562
posttraumatc 14(0.7) | 055(0.27) | 058(051-0.73) | <0001 | 1725 | 030(0.22) | 0.34(0.06-0.48) | <0.001 | 1546 | 1252 | 0.845-1.709
Lﬂgf&f:comro' 14(0.7) | 0.64(0.36) | 0.71(0.42-0.95) | 0.006 2220 | 0.42(0.22) | 0.32(0.25-0.66) | 0.006 1.995 | 1.142 | 0.646-1.765
’é*i‘;;'fd”;fpec”um 11(0.6) | 057(0.33) | 0.70(0.45-0.82) | 0.003 2536 | 0.31(0.22) | 0.36(-0.02-0.60) | 0.003 2278 | 1216 | 0.699-1.888
Attention deficit
hyperactivity 10(05) | 0.55(0.35) | 0.64(0.34-0.81) | 0.005 2335 | 0.29(0.22) | 0.24(0.01-057) | 0.005 2099 | 1.230 | 0.706-1.816
disorder

CI confidence intervals, ES effect size, RE relative efficiency.
Student’s t-test compared to the healthy subgroup, where p < 0.05 was considered statistically significant.
® Relative efficiency compared to 15D.

©2000 bootstrap samples with accelerated bias correction.

4 Includes gambling or other addictions.
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Appendix 8. Cross-tabulation of EQ-5D-5L and 15D responses between the corresponding dimensions among respondents with

physical conditions (N=1195) (140)

EQ-5D-5L 15D Inconsistent response Average size of
Dimensions Level 1 | Level 2 | Level 3 Level 4 Level 5 pairs, n (%) inconsistencies
Mobility, n (%)
Level 1 634 (94.6) 25(.7) 8(1.2) 0(0.0) 3(0.4)
Level 2 183 (65.6) 86 (30.8) 9(3.2) 0(0.0) 1(0.4)
Level 3 52 (31.9) 91 (55.8) 16 (9.8) 4 (2.5) 0(0.0) 95 (7.95) 1.16
Level 4 8 (10.3) 22 (28.2) 46 (59.0) 2(2.6) 0 (0.0
Level 5 0(0.0) 0(0.0) 1(20.0) 2 (40.0) 2 (40.0)
Usual activities, n (%)
Level 1 730 (91.5) 58 (7.3) 7(0.9) 3(0.4) 0(0.0)
Level 2 97 (41.5) 122 (52.1) 14 (6.0) 1(0.4) 0(0.0)
Level 3 23(20.5) 57 (50.9) 24 (21.4) 8(7.1) 0(0.0) 52 (4.35) 1.19
Level 4 7(14.3) 11 (22.4) 16 (32.7) 14 (28.6) 1(2.0)
Level 5 0 (0.0 0 (0.0 0 (0.0 2 (100.0) 0(0.0)
Pain/discomfort (EQ-5D-5L) and Discomfort and symptoms (15D), n (%)
Level 1 432 (91.1) 36 (7.6) 4 (0.8) 2(04) 0(0.0)
Level 2 227 (52.1) 193 (44.3) 14 (3.2) 2(0.5) 0(0.0)
Level 3 6(24.2) 15 (44.8) 16 (26.0) 17 (4.5) 1(0.4) 85 (7.11) 1.09
Level 4 6 (10.9) 15 (27.3) 16 (29.1) 17 (30.9) 1(1.8)
Level 5 0(0.0) 0(0.0) 1(14.3) 6 (85.7) 0(0.0)
Anxiety/depression (EQ-5D-5L) and Depression (15D), n (%)
Level 1 626 (92.7) 37(5.5) 10 (1.5) 1(0.1) 1(0.1)
Level 2 130 (42.1) 162 (52.4) 15 (4.9) 2(0.6) 0(0.0)
Level 3 16 (10.7) 66 (44.3) 54 (36.2) 11 (7.4) 2(1.3) 46 (3.85) 1.22
Level 4 4 (8.7) 7(15.2) 19 (41.3) 13 (28.3) 3(6.5)
Level 5 1(6.2) 1(6.2) 1(6.2) 7(43.8) 6 (37.5
Anxiety/depression (EQ-5D-5L) and Distress (15D), n (%6)
Level 1 525 (77.8) 135 (20.0) 13(1.9) 2(0.3) 0(0.0)
Level 2 64 (20.7) 201 (65.0) 33(10.7) 9(29) 2(0.6)
Level 3 13 (8.7) 54 (36.2) 52 (34.9) 27 (18.1) 3(2.0 55 (4.60) 1.18
Level 4 5(10.9) 6 (13.0) 15 (32.6) 13 (28.3) 7(15.2)
Level 5 0(0.0 1(6.2) 1(6.2) 7(43.8) 7(43.8)

Percentages may not total 100 by rows due to rounding.
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Appendix 9. Cross-tabulation of EQ-5D-5L and 15D responses between the corresponding dimensions among respondents with
mental conditions (N=664) (140)

EQ-5D-5L 15D Inconsistent response Average size of
Dimensions Level 1 | Level 2 | Level 3 | Level 4 | Level 5 pairs, n (%) inconsistencies
Mobility, n (%)
Level 1 325 (90.5) 25 (7.0 8(2.2) 0(0.0) 1(0.3)
Level 2 99 (65.1) 45 (29.6) 7(4.6) 1(0.7) 0(0.0)
Level 3 39 (36.4) 55 (51.4) 9(8.4) 4 (3.7) 0(0.0) 66 (9.94) 1.09
Level 4 4(9.3) 12 (27.9) 26 (60.5) 1(2.3) 0(0.0)
Level 5 0(0.0) 0(0.0) 1(33.3) 1(33.3) 1(33.3)
Usual activities, n (%0)
Level 1 363 (87.5) 36(8.7) 12 (2.9) 4 (1.0) 0(0.0)
Level 2 56 (39.4) 74 (52.1) 10 (7.0) 2(1.4) 0(0.0)
Level 3 13(18.1) 33 (45.8) 18 (25.0) 8 (11.1) 0(0.0) 40 (6.02) 1.20
Level 4 4(12.1) 5(15.2) 12 (36.4) 11 (33.3) 1(3.0
Level 5 0(0.0) 0(0.0) 0(0.0) 2 (100.0) 0(0.0)
Pain/discomfort (EQ-5D-5L) and Discomfort and symptoms (15D), n (%)
Level 1 203 (89.8) 19 (8.4) 4 (1.8) 0(0.0) 0(0.0)
Level 2 113 (46.7) 110 (45.5) 16 (6.6) 2(0.8) 1(0.4)
Level 3 35(24.1) 64 (44.1) 36 (24.8) 9(6.2) 1(0.7) 56 (8.43) 1.10
Level 4 4(9.3) 8 (18.6) 13(30.2) 17 (39.5) 1(2.3)
Level 5 0(0.0) 0(0.0) 1(12.5) 6 (75.0) 1(12.5)
Anxiety/depression (EQ-5D-5L) and Depression (15D), n (%6)
Level 1 245 (90.1) 18 (6.6) 6(2.2) 3(11) 0(0.0)
Level 2 82 (40.0) 106 (51.7) 12 (5.9) 4 (2.0) 1(0.5)
Level 3 14 (10.4) 61 (45.5) 48 (35.8) 10 (7.5) 1(0.7) 40 (6.02) 1.18
Level 4 1(2.7) 6 (16.2) 16 (43.2) 12 (32.4) 2(54)
Level 5 1(6.2) 0(0.0) 3(18.8) 6 (37.5) 6 (37.5)
Anxiety/depression (EQ-5D-5L) and Distress (15D), n (%)
Level 1 209 (76.8) 50 (18.4) 8(2.9) 5(1.8) 0(0.0)
Level 2 38 (18.5) 129 (62.9) 26 (12.7) 9(4.4) 3(15)
Level 3 14 (10.4) 45 (33.6) 50 (37.3) 23(17.2) 2(15) 49 (7.38) 1.20
Level 4 1(2.7) 4 (10.8) 15 (40.5) 12 (32.4) 5 (13.5)
Level 5 0(0.0) 1(6.2) 2 (12.5) 5(31.2) 8 (50.0)

Percentages may not total 100 by rows due to rounding.
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Appendix 10.

Correlation coefficients between 15D and EQ-5D-5L items among respondents with physical conditions (N=1195) (140)

EQ-5D-5L EQ-5D-5L | 15Dindex | EQ-5D-5L | 15D index
- Usual R . . EQ VAS index value value index value value
Mobility | Self-care activities Pain/discomfort | Anxiety/depression (Danish) (Danish) (Hungarian) | (Norwegian)
15D
Mobility 0.620 0.465 0.569 0.426 0.192 -0.425 -0.493 -0.548 -0.543 -0.532
Vision 0.257 0.197 0.259 0.282 0.248 -0.287 -0.321 -0.470 -0.316 -0.474
Hearing 0.204 0.231 0.197 0.190 0.123 -0.214 -0.217 -0.359 -0.227 -0.354
Breathing 0.378 0.264 0.387 0.341 0.265 -0.345 -0.396 -0.609 -0.405 -0.593
Sleeping 0.255 0.188 0.296 0.471 0.454 -0.349 -0.498 -0.628 -0.470 -0.637
Eating 0.091 0.212 0.135 0.111 0.111 -0.129 -0.147 -0.267 -0.142 -0.263
Speech 0.128 0.204 0.175 0.179 0.246 -0.185 -0.235 -0.371 -0.217 -0.366
Excretion 0.241 0.177 0.252 0.327 0.247 -0.273 -0.339 -0.518 -0.331 -0.531
Usual 0.508 0.475 0.653 0.509 0.355 -0.499 -0.585 -0.664 -0.602 -0.658
activities
Mental
function 0.218 0.232 0.262 0.321 0.352 -0.240 -0.366 -0.509 -0.347 -0.499
Discomfort
and 0.405 0.282 0.441 0.601 0.472 -0.468 -0.609 -0.724 -0.589 -0.727
symptoms
Depression 0.188 0.193 0.284 0.416 0.717 -0.376 -0.576 -0.679 -0.507 -0.689
Distress 0.192 0.142 0.277 0.421 0.678 -0.349 -0.555 -0.651 -0.490 -0.676
Vitality 0.402 0.280 0.476 0.555 0.507 -0.537 -0.627 -0.789 -0.605 -0.792
Se:é‘t?\'/i o 0.354 0.246 0.419 0.424 0.319 -0.392 -0.455 -0.632 -0.455 -0.638
EQ VAS -0.482 -0.362 -0.483 -0.584 -0.397 - - - - -
EQ-5D-5L
index value -0.664 -0.483 -0.680 -0.835 -0.736 0.608 - - - -
(Danish)
LoDindexvalue | o506 | 0380 | -0550 0,652 0591 0.594 0.736 . . .
(Danish)
EQ-5D-5L
index value -0.728 -0.529 -0.727 -0.845 -0.630 0.611 0.962 0.694 - -
(Hungarian)
1SDindexvalue | o498 | 0360 | -0542 0,652 0601 0594 0.727 0.998 0.683 .
(Norwegian)

Pearson correlation coefficient was calculated for the continuous index values, while Spearman’s rank correlation for the ordinal dimensions.

p < 0.05 for all correlation coefficients (two-tailed).

Corresponding dimensions between EQ-5D-5L and 15D are in bold.
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Appendix 11. Correlation coefficients between 15D and EQ-5D-5L items among respondents with mental conditions (N=664) (140)

(Norwegian)

EQ-5D-5L EQ-5D-5L | 15Dindex | EQ-5D-5L | 15D index
- Usual S . . EQ VAS index value value index value value
Mobility | Self-care activities Pain/discomfort | Anxiety/depression (Danish) (Danish) (Hungarian) | (Norwegian)
15D
Mobility 0.559 0473 0.543 0.409 0.195 -0.399 -0.448 0572 -0.507 -0.560
Vision 0.299 0.307 0.325 0.319 0.292 -0.284 -0.382 -0.538 -0.387 -0.543
Hearing 0.188 0.284 0.220 0.197 0.177 -0.216 -0.232 -0.412 -0.248 -0.410
Breathing 0.415 0.367 0.436 0.409 0.320 -0.357 -0.456 -0.672 -0.481 -0.661
Sleeping 0.255 0.228 0.327 0.455 0.457 -0.336 -0.501 -0.640 -0.482 -0.644
Eating 0.067* 0.297 0.162 0.127 0.161 -0.088 -0.181 -0.379 -0.180 -0.375
Speech 0.111 0.323 0.234 0.195 0.282 -0.154 -0.281 -0.461 -0.271 -0.456
Excretion 0.224 0.227 0.284 0.311 0.289 -0.237 -0.343 0571 -0.344 -0.581
Usual 0.466 0.446 0.625 0.515 0.391 -0.474 -0.582 -0.708 -0.600 -0.705
activities
Mental
function 0.207 0.339 0.294 0.306 0.395 -0.228 -0.411 -0.578 -0.400 -0.569
Discomfort
and 0.407 0.342 0.458 0.616 0.501 -0.503 -0.624 -0.754 -0.613 -0.756
symptoms
Depression 0.191 0.266 0.325 0.418 0.715 -0.318 -0.608 0723 -0.544 -0.732
Distress 0.180 0.186 0.320 0.445 0.686 -0.333 -0.583 -0.690 -0.520 -0.705
Vitality 0.408 0.319 0.476 0.535 0.529 -0.500 -0.618 -0.784 -0.607 -0.784
Se:é‘t?\'/i o 0.346 0.286 0.403 0.395 0.369 -0.350 -0.461 -0.652 -0.463 -0.664
EQ VAS 0516 | -0.343 -0.507 -0.606 0413 - - - - -
EQ-5D-5L
index value 0641 | -0516 -0.683 -0.821 -0.800 0.590 - - - -
(Danish)
1SDindexvalue | - g,78 | 0440 | -0567 0634 0630 0.505 0.702 . . .
(Danish)
EQ-5D-5L
index value 0717 | -0569 -0.736 -0.839 -0.696 0.599 0.969 0.679 - -
(Hungarian)
1SDindexvalue | g7 | 0431 | -0561 0633 0637 0507 0.697 0.998 0671 .

Pearson correlation coefficient was calculated for the continuous index values, while Spearman’s rank correlation for the ordinal dimensions.

p < 0.05 for all correlation coefficients (two-tailed), except for those marked with asterisks.
Corresponding dimensions between EQ-5D-5L and 15D are in bold.




Appendix 12. Distribution of EQ-5D-5L and 15D index values among respondents
with physical conditions (N=1195) (140)
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Appendix 13. Bland-Altman plot of EQ-5D-5L and 15D index values

respondents with physical conditions (N=1195) (140)
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The horizontal red line represents the mean of the differences (D) between EQ-5D-5L and 15D index values, while the 95% confidence
interval is represented by the dashed lines, which was obtained as D + 1.96*SD (SD: standard deviation of the differences).
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Appendix 14. Distribution of EQ-5D-5L and 15D index values among respondents
with mental conditions (N=664) (140)
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Appendix 15. Bland-Altman plot of EQ-5D-5L and 15D index values among
respondents with mental conditions (N=664) (140)
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The horizontal red line represents the mean of the differences (D) between EQ-5D-5L and 15D index values, while the 95% confidence
interval is represented by the dashed lines, which was obtained as D + 1.96*SD (SD: standard deviation of the differences).
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Appendix 16. Mean 15D index values according to sociodemographic and health-
related characteristics (141)

Reference 15D index value
Variables po;z;{l):;talon N % Mean 95% ClI p-value ®
Total 100 2000 100 0.810 | 0.800-0.819 -
Gender
Male 46.9 855 42.8 0.820 | 0.805-0.835 0.0711
Female 53.1 1145 57.3 0.802 | 0.789-0.815 )
Age groups (years)
18-24 10.0 202 10.1 0.782 | 0.741-0.822
25-34 15.2 441 22.1 0.823 | 0.801-0.844
35-44 19.5 337 16.9 0.819 | 0.795-0.843 0.1286
45-54 16.0 285 14.3 0.825 | 0.802-0.848 '
55-64 16.8 337 16.9 0.803 | 0.781-0.826
65 and above 22.5 398 19.9 0.796 | 0.777-0.815
Highest level of education
Primary 23.8 544 27.2 0.775 | 0.753-0.796
Secondary 55.0 909 45.5 0.807 | 0.792-0.822 | <0.0001
Tertiary 21.2 547 274 0.849 | 0.835-0.863
Settlement type
Capital 17.9 390 19.5 0.825 | 0.806-0.845
City 52.6 979 49.0 0.822 | 0.809-0.835 0.0003
Village 29.5 631 31.6 0.781 | 0.761-0.800
Geographical region
Central Hungary 30.4 619 31.0 0.811 | 0.794-0.827
Great Plain and North 30.2 790 39.5 0.810 | 0.794-0.825 0.9850
Transdanubia 395 591 29.6 0.809 | 0.790-0.827
Employment status
Employed 53.1 1074 53.7 0.827 | 0.814-0.840
Retired 26.1 502 25.1 0.805 | 0.789-0.822
Disability pensioner 3.1 55 2.8 0.559 | 0.486-0.631
Student 31 68 34 0.853 | 0.807-0.900 | <0.0001
Unemployed 4.7 91 4.6 0.792 | 0.748-0.836
Homemaker/housewife 1.0 49 2.5 0.801 | 0.746-0.857
Other 8.9 161 8.1 0.787 | 0.745-0.830
Marital status
Married 45.6 825 413 0.835 | 0.822-0.848
Domestic partnership 13.4 417 20.9 0.834 | 0.814-0.853
Single 18.5 472 23.6 0.767 | 0.743-0.791 | <0.0001
Widowed 114 129 6.5 0.780 | 0.741-0.819
Divorced 11.1 157 7.9 0.766 | 0.729-0.803
Household’s per capita net monthly income (HUF) ©
1st quintile (< 75,000.3) N/A 300 15.0 0.751 | 0.720-0.781
2nd quintile (75,000.3 & <112,500.5) N/A 377 18.8 0.786 | 0.763-0.808
3rd quintile (>112,500.5 & <142,500.3) N/A 295 14.8 0.808 | 0.785-0.831 | <0.0001
4th quintile (>142,500.3 & <212,500.5) N/A 373 18.6 0.828 | 0.808-0.848
5th quintile (>212,500.5) N/A 275 13.8 0.834 | 0.810-0.858
Diagnosis of any chronic disease ¢
Mental 168 8.4 0.795 | 0.754-0.835
Physical 48.0 726 36.3 0.842 | 0.830-0.853 <0.0001
Both 535 26.8 0.698 | 0.678-0.717 '
None 52.0 406 20.3 0.903 | 0.884-0.922

ClI confidence intervals.

a — Hungarian Central Statistical Office: Microcensus 2016.

b — Difference in index values between groups is tested by Student’s t-test (two groups) or analysis of variance (three or more groups).
¢ — The number of respondents who responded “do not know” or refused to answer was n=380 (19.0%) for the household’s per capita
net monthly income and n=165 (8.3%) for the diagnosis of any chronic disease.

d — Hungarian Central Statistical Office: European Health Interview Survey in Hungary, 2019.

Totals may not add up to 100 by groups due to rounding. N/A = not available.
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Appendix 17. Proportion of respondents reporting any problems in each domain by age and gender groups (141)

Relative frequency (%)
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Appendix 18. 15D population norms by age group (total) (141)

18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
Total 202 | 101 | 441 | 22.1 | 337 | 169 | 285 | 143 | 337 16.9 | 398 19.9 | 2000 | 100.0
Mobility
ltz?:sable to walk normally (without difficulty) indoors, outdoors and on 161 79.7 374 848 291 86.4 230 80.7 | 248 73.6 261 656 | 1565 | 78.3
I am ablg to ngk Wlt_hout difficulty indoors, but outdoors and/or on stairs 29 10.9 43 9.8 31 9.2 37 13.0 63 18.7 9% 241 292 14.6
| have slight difficulties.
I am able to walk without help indoors (with or without an appliance), but
outdoors and/or on stairs only with considerable difficulty or with help 10 5.0 16 3.6 11 3.3 15 5.3 23 6.8 37 9.3 112 5.6
from others.
| am able to walk indoors only with help from others. 3 15 0.7 4 1.2 0.4 0.9 0.5 16 0.8
I am completely bed-ridden and unable to move about. 6 3.0 11 0.0 2 0.7 0.0 0.5 15 0.8
Vision
| see normally, i.e. | can read newspapers and TV text without difficulty |13 | 708 | 357 | 810 | 270 | 80.1 | 180 | 632 | 218 | 647 | 276 | 69.3 | 1444 | 722
(with or without glasses).
g;aér;erse)ad papers and/or TV text with slight difficulty (with or without 33 16.3 45 10.2 39 116 80 28.1 80 237 99 24.9 376 18.8
I can read papers and/or TV text with considerable difficulty (with or
without glasses). 11 5.4 29 6.6 19 5.6 21 7.4 32 9.5 19 4.8 131 6.6
I cannot read papers or TV text either with glasses or without, but | can
see enough to walk about without guidance. 6 3.0 6 14 ! 2.1 3 1.1 6 1.8 4 1.0 32 1.6
| cannot see epough to walk about without a guide, i.e. | am almost or 9 45 4 0.9 2 06 1 0.4 1 03 0 0.0 17 0.9
completely blind.
Hearing
I can hear normally, i.e. normal speech (with or without a hearing aid). 164 81.2 392 88.9 292 86.6 245 86.0 | 281 83.4 307 77.1 | 1681 | 84.1
I hear normal speech with a little difficulty. 17 8.4 25 5.7 27 8.0 29 10.2 39 11.6 70 176 | 207 10.4
I hear normal speech with considerable difficulty; in conversation | need
voices to be louder than normal. 12 5.9 20 4.5 16 4.7 8 2.8 16 4.7 17 4.3 89 45
I hear even loud voices poorly; | am almost deaf. 6 3.0 3 0.7 1 0.3 2 0.7 1 0.3 4 1.0 17 0.9
I am completely deaf. 3 15 1 0.2 1 0.3 1 0.4 0 0.0 0.0 6 0.3
Breathing
lam a_ble to b_reathe normally, i.e. with no shortness of breath or other 156 | 772 | 3a7 | 787 | 261 | 774 | 214 | 751 | 227 | 674 | 231 | 588 | 1439 | 720
breathing difficulty.
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
| h_ave shortness of breath Cjurlng heayy work or sports, or when walking 27 13.4 66 15.0 55 16.3 55 19.3 81 24.0 128 222 | 412 206
briskly on flat ground or slightly uphill.
I have shortness of breath when walking on flat ground at the same speed 16 79 21 48 1 33 1 39 15 45 24 6.0 98 49
as others my age.
:ngi/estefportness of breath even after light activity, e.g. washing or dressing 1 05 1 02 6 18 2 07 10 3.0 9 23 29 15
I have breathing difficulties almost all the time, even when resting. 2 1.0 6 1.4 4 1.2 3 1.1 4 1.2 3 0.8 22 1.1
Sleeping
| am able to sleep normally, i.e. | have no problems with sleeping 102 50.5 223 50.6 173 51.3 148 51.9 150 44,5 189 475 | 985 49.3
| have_sllght prqblems \_Nlth sleeping, e.g. difficulty in falling asleep, or 58 28.7 148 336 107 318 91 319 125 371 150 377 679 340
sometimes waking at night.
I have moderate problems with sleeping, e.g. disturbed sleep, or feeling | 3 15.8 58 13.2 45 13.4 35 12.3 45 13.4 42 106 | 257 129
have not slept enough.
I have great problems with sleeping, e.g. having to use sleeping pills often
or routinely, or usually waking at night and/or too early in the morning. 5 2.5 10 2.3 12 3.6 10 3.5 12 3.6 16 4.0 65 3.3
| suffer severe sleeplessness, e.g. sleep is almost impossible even with
full use of sleeping pills, or staying awake most of the night. 5 2.5 2 0.5 0 0.0 1 0.4 5 15 1 0.3 14 0.7
Eating
I am able to eat normally, i.e. with no help from others 176 | 87.1 | 411 | 932 | 315 | 935 | 274 | 96.1 | 324 | 96.1 | 390 | 98.0 | 1890 | 94.5
| am_able to eat by m_yself W_lth minor difficulty (e.g. slowly, clumsily, 10 50 13 29 1 33 7 25 9 27 7 18 57 29
shakily, or with special appliances).
I need some help from another person in eating. 9 4.5 12 2.7 9 2.7 3 1.1 3 0.9 1 0.3 37 1.9
I am unable to eat by myself at all, so | must be fed by another person. 5 25 4 0.9 2 0.6 1 0.4 1 0.3 0 0.0 13 0.7
I am unable to eat at all, so | am fed either by tube or intravenously. 2 1.0 0.2 0 0.0 0 0.0 0 0.0 0 0.0 3 0.2
Speech
I am able to speak normally, i.e. clearly, audibly and fluently. 156 | 77.2 | 387 | 878 | 307 | 91.1 | 266 | 933 | 316 | 93.8 | 378 | 95.0 | 1810 | 90.5
I have slight speech difficulties, e.g. occasional fumbling for words,
mumbling, or changes of pitch. 31 15.3 28 6.3 17 5.0 17 6.0 17 5.0 17 4.3 127 6.4
I can make myself un_derstood, but my speech is e.g. disjointed, faltering, 10 50 18 a1 1 33 2 07 2 06 1 03 44 29
stuttering or stammering.
Most people have great difficulty understanding my speech. 15 0.9 0.6 0.0 0.6 0.5 13 0.7
I can only make myself understood by gestures. 1.0 0.9 0.0 0.0 0.0 0.0 6 0.3
Excretion
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
My bladder and bowel work normally and without problems. 154 76.2 355 80.5 261 77.4 233 81.8 | 236 70.0 254 63.8 | 1493 | 74.7
| _ha_ve sI_|ght problgms_wnh my bladder and/or bowel function, e.g. 28 13.9 61 13.8 62 18.4 a1 14.4 83 246 125 314 | 400 20.0
difficulties with urination, or loose or hard bowels.
| havg marll<ed proble‘ms with my blad_der_and/or powel function, e.g. 10 5.0 15 3.4 12 36 9 3.2 13 3.9 17 43 76 38
occasional 'accidents', or severe constipation or diarrhea.
| have serious problems with my bladder and/or bowel function, e.g.
routine 'accidents’, or need of catheterization or enemas. 4 2.0 ! 16 2 0.6 2 0.7 2 0.6 0 0.0 1 0.9
I have no control over my bladder and/or bowel function. 6 3.0 3 0.7 0 0.0 0 0.0 3 0.9 2 0.5 14 0.7
Usual activities
| am able to perform my usual activities (€.g. employment, studying, 167 | 827 | 372 | 844 | 284 | 843 | 217 | 761 | 250 | 742 | 276 | 69.3 | 1566 | 78.3
housework, freetime activities) without difficulty
Iam abl_e to perform my usual activities slightly less effectively or with 12 59 m 10.0 34 101 54 18.9 60 178 94 236 | 298 14.9
minor difficulty.
I am able to perform my usual activities much less effectively, with
considerable difficulty, or not completely 2 59 17 39 12 3.6 9 32 20 59 21 53 a 4.6
I can only manage a small proportion of my previously usual activities. 6 3.0 6 1.4 6 1.8 5 1.8 7 2.1 7 1.8 37 1.9
| am unable to manage any of my previously usual activities. 5 2.5 2 0.5 1 0.3 0 0.0 0 0.0 0 0.0 8 0.4
Mental function
I am able to think clearly and logically, and my memory functions well 159 78.7 373 84.6 292 86.6 248 87.0 | 294 87.2 329 82.7 | 1695 | 84.8
| have.sllght Q|ff|cult|es in thinking clearly and logically, or my memory 24 11.9 43 9.8 30 8.9 33 116 38 113 63 158 | 231 11.6
sometimes fails me.
I have mgrked dlfflcul_tles in thinking clearly and logically, or my 10 50 18 a1 1 33 4 14 2 06 4 1.0 49 25
memory is somewhat impaired.
| hz_;\ve great dlf_'ncultles in thinking clearly and logically, or my memory is 5 25 5 11 4 12 0 0.0 3 09 1 03 18 09
seriously impaired.
I am permanently confused and disoriented in place and time. 4 2.0 2 0.5 0 0.0 0 0.0 0 0.0 1 0.3 7 0.4
Discomfort and symptoms
i'tsﬁi‘%”eﬁcphys'ca' discomfort or symptoms, e.g. pain, ache, nausea, 144 | 713 | 309 | 701 | 238 | 70.6 | 204 | 71.6 | 224 | 665 | 256 | 643 | 1375 | 68.8
ilt(r:]k?;:]egne]tlg:d physical discomfort or symptoms, e.g. pain, ache, nausea, 34 16.8 89 202 71 211 60 211 78 231 108 271 | 440 290
iltssi\:]egﬁfcrlled physical discomfort or symptoms, e.g. pain, ache, nausea, 14 6.9 29 6.6 20 59 16 56 24 71 29 73 132 6.6
iltgsi\%s:éere physical discomfort or symptoms, e.g. pain, ache, nausea, 5 25 11 25 8 24 5 18 10 3.0 5 13 m 29
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
L:S;/:a?sgﬁ?rzzbelchhysical discomfort or symptoms, e.g. pain, ache, 5 25 3 07 0 00 0 00 1 03 0 0.0 9 05
Depression
| do not feel at all sad, melancholic or depressed. 127 62.9 291 66.0 209 62.0 200 70.2 | 240 71.2 310 77.9 | 1377 | 68.9
| feel slightly sad, melancholic or depressed. 43 21.3 88 20.0 76 22.6 62 21.8 67 19.9 58 146 | 3% 19.7
| feel moderately sad, melancholic or depressed. 17 8.4 42 9.5 35 10.4 16 5.6 23 6.8 23 5.8 156 7.8
| feel very sad, melancholic or depressed. 9 4.5 17 3.9 11 3.3 1.8 0.9 6 15 51 2.6
| feel extremely sad, melancholic or depressed. 6 3.0 3 0.7 6 1.8 0.7 1.2 1 0.3 22 11
Distress
| do not feel at all anxious, stressed or nervous. 106 52.5 237 53.7 177 52.5 163 57.2 189 56.1 256 64.3 | 1128 | 56.4
| feel slightly anxious, stressed or nervous. 52 25.7 130 | 295 96 28.5 87 305 | 114 | 338 | 105 | 26.4 | 584 | 29.2
| feel moderately anxious, stressed or nervous. 28 13.9 41 9.3 33 9.8 22 7.7 18 5.3 29 7.3 171 8.6
| feel very anxious, stressed or nervous. 10 5.0 23 5.2 23 6.8 10 3.5 12 3.6 6 15 84 4.2
| feel extremely anxious, stressed or nervous. 6 3.0 10 2.3 8 2.4 3 1.1 4 1.2 2 0.5 33 1.7
Vitality
| feel healthy and energetic. 120 59.4 242 54.9 170 50.4 136 47.7 168 49.9 179 45.0 | 1015 | 50.8
| feel slightly weary, tired or feeble. 44 21.8 117 26.5 115 34.1 109 38.2 117 34.7 157 39.4 | 659 33.0
| feel moderately weary, tired or feeble. 23 11.4 48 10.9 29 8.6 24 8.4 38 11.3 49 123 | 211 10.6
| feel very weary, tired or feeble, almost exhausted. 11 5.4 26 5.9 17 5.0 15 5.3 13 3.9 12 3.0 94 4.7
| feel extremely weary, tired or feeble, totally exhausted. 4 2.0 8 1.8 6 1.8 1 0.4 1 0.3 1 0.3 21 1.1
Sexual activity
My state of health has no adverse effect on my sexual activity. 162 80.2 343 77.8 241 715 193 67.7 | 230 68.2 238 59.8 | 1407 | 70.4
My state of health has a slight effect on my sexual activity. 22 10.9 53 12.0 50 14.8 54 18.9 59 17.5 75 18.8 | 313 15.7
My state of health has a considerable effect on my sexual activity. 10 5.0 36 8.2 28 8.3 24 8.4 25 7.4 38 9.5 161 8.1
My state of health makes sexual activity almost impossible. 6 3.0 8 1.8 10 3.0 1.8 7 2.1 10 25 46 2.3
My state of health makes sexual activity impossible. 2 1.0 0.2 8 2.4 3.2 16 4.7 37 9.3 73 3.7

Totals may not add up to 100 % due to rounding.
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Appendix 19. 15D population norms by age group (males) (141)

18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
Total 85 9.9 148 | 173 | 162 | 189 | 131 | 153 | 145 | 170 | 184 | 215 | 855 | 100.0
Mobility
ltz?:sable to walk normally (without difficulty) indoors, outdoors and on 63 741 121 818 139 85.8 114 87.0 115 79.3 133 723 | 685 80.1
I am ablg to W_allf Wlt_hout difficulty indoors, but outdoors and/or on stairs 12 141 17 115 16 9.9 10 76 29 15.2 38 20.7 115 135
| have slight difficulties.
I am able to walk without help indoors (with or without an appliance), but
outdoors and/or on stairs only with considerable difficulty or with help 3 3.5 6 4.1 5 3.1 6 4.6 7 4.8 11 6.0 38 4.4
from others.
| am able to walk indoors only with help from others. 3.5 1 0.7 1.2 0.8 0.7 0.0 0.9
I am completely bed-ridden and unable to move about. 4 4.7 3 2.0 0.0 0 0.0 0 0.0 11 11
Vision
| see normally, i.e. | can read newspapers and TV text without difficulty
(with or without glasses). 57 671 | 119 | 804 | 132 | 815 82 62.6 96 66.2 | 130 | 70.7 | 616 | 72.0
g;asr;erse)ad papers and/or TV text with slight difficulty (with or without 13 15.3 13 8.8 17 105 40 305 13 298 m 23.9 160 18.7
| can read papers and/or TV text with considerable difficulty (with or 5 59 13 8.8 7 43 6 46 12 83 9 49 52 6.1
without glasses).
| cannot read papers or TV text eltherwnh glasses or without, but I can 5 59 3 20 5 31 3 23 3 21 1 05 20 23
see enough to walk about without guidance.
I cannot see epough to walk about without a guide, i.e. I am almost or 5 59 0 00 1 06 0 00 1 0.7 0 0.0 7 0.8
completely blind.
Hearing
I can hear normally, i.e. normal speech (with or without a hearing aid). 63 74.1 128 86.5 137 84.6 115 87.8 115 79.3 134 72.8 | 692 80.9
| hear normal speech with a little difficulty. 11 12.9 10 6.8 15 9.3 13 9.9 21 14.5 42 22.8 112 13.1
I hear normal speech with considerable difficulty; in conversation | need
voices to be louder than normal. 5 59 8 54 10 6.2 3 23 8 55 8 43 42 4.9
I hear even loud voices poorly; | am almost deaf. 4 4.7 1.4 0.0 0.0 0.7 0.0 7 0.8
I am completely deaf. 2.4 0.0 0.0 0.0 0 0.0 0.0 2 0.2
Breathing
I am able to breathe normally, i.e. with no shortness of breath or other
breathing difficulty. 60 706 | 116 | 784 | 129 | 79.6 | 105 | 80.2 | 105 | 724 | 111 | 60.3 | 626 | 73.2
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
I have shortness of breath during heavy work or sports, or when walking
briskly on flat ground or slightly uphill. 14 16.5 23 155 24 14.8 23 17.6 33 22.8 59 32.1 176 20.6
I have shortness of breath when walking on flat ground at the same speed 9 10.6 8 54 6 37 3 23 3 21 1 6.0 40 47
as others my age.
:ng;/este?portness of breath even after light activity, e.g. washing or dressing 1 12 1 07 2 12 0 00 2 14 2 11 8 0.9
I have breathing difficulties almost all the time, even when resting. 1 1.2 0 0.0 1 0.6 0 0.0 2 1.4 1 0.5 5 0.6
Sleeping
| am able to sleep normally, i.e. | have no problems with sleeping 49 57.6 76 51.4 89 54.9 80 61.1 73 50.3 97 52.7 | 464 54.3
| have_sllght prc_)blems \_Nlth sleeping, e.g. difficulty in falling asleep, or 16 18.8 47 318 53 27 38 29.0 52 35.9 69 375 | 275 322
sometimes waking at night.
I have moderate problems with sleeping, e.g. disturbed sleep, or feeling | 16 18.8 18 122 16 9.9 13 99 15 10.3 12 6.5 90 105
have not slept enough.
I have great problems with sleeping, e.g. having to use sleeping pills often
or routinely, or usually waking at night and/or too early in the morning. 2 2.4 6 41 4 2.5 0 0.0 4 28 6 3.3 22 2.6
| suffer severe slgeplessness', e.g. sleep is almost |m[_)055|ble even with full 2 24 1 07 0 0.0 0 0.0 1 0.7 0 0.0 4 05
use of sleeping pills, or staying awake most of the night.
Eating
I am able to eat normally, i.e. with no help from others 68 80.0 | 137 | 926 | 148 | 914 | 126 | 96.2 | 143 | 98.6 | 181 98.4 | 803 93.9
I am_able to eat by m_yself w_ith minor difficulty (e.g. slowly, clumsily, 7 8.2 5 34 8 49 3 23 2 14 3 16 28 33
shakily, or with special appliances).
I need some help from another person in eating. 5 5.9 4 2.7 5 3.1 2 15 0 0.0 0 0.0 16 1.9
I am unable to eat by myself at all, so | must be fed by another person. 4 4.7 2 1.4 1 0.6 0 0.0 0 0.0 0 0.0 7 0.8
I am unable to eat at all, so | am fed either by tube or intravenously. 1 1.2 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.1
Speech
| am able to speak normally, i.e. clearly, audibly and fluently. 59 69.4 124 83.8 143 88.3 120 91.6 137 94.5 176 95.7 759 88.8
| have §I|ght speech dlfflcu_ltles, e.g. occasional fumbling for words, 16 18.8 14 95 11 6.8 10 76 7 48 7 38 65 76
mumbling, or changes of pitch.
I can make myself un_derstood, but my speech is e.g. disjointed, faltering, 8 9.4 8 54 6 3.7 1 08 1 0.7 1 05 25 29
stuttering or stammering.
Most people have great difficulty understanding my speech. 1 1.2 1 0.7 1.2 0.0 0.0 0.0 4 0.5
I can only make myself understood by gestures. 1 1.2 1 0.7 0.0 0.0 0.0 0.0 0.2
Excretion




L0T

18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
My bladder and bowel work normally and without problems. 61 71.8 121 81.8 125 77.2 114 87.0 104 71.7 104 56.5 | 629 73.6
| _ha_ve sl_lght proble_ms_wuh my bladder and/or bowel function, e.g. 10 118 17 115 29 17.9 1 8.4 38 26.2 73 39.7 178 20.8
difficulties with urination, or loose or hard bowels.
I have marked problems with my bladder and/or bowel function, e.g.
occasional 'accidents', or severe constipation or diarrhea. ! 8.2 8 5.4 7 4.3 5 3.8 3 21 7 38 37 4.3
| ha\_/e s'erlo_us pro‘blems with my blad<_1er gnd/or bowel function, e.g. 3 35 2 14 1 06 1 08 0 0.0 0 0.0 7 0.8
routine 'accidents', or need of catheterization or enemas.
I have no control over my bladder and/or bowel function. 4 4.7 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 4 0.5
Usual activities
| am able to perform my usual activities (€.g. employment, studying, 66 | 776 | 123 | 831 | 134 | 827 | 106 | 809 | 117 | 80.7 | 136 | 739 | 682 | 79.8
housework, freetime activities) without difficulty
| am abl_e to perform my usual activities slightly less effectively or with 6 71 18 122 18 11.1 21 16.0 19 131 a1 293 123 14.4
minor difficulty.
| am able to perform my usual activities much less effectively, with
considerable difficulty, or not completely 6 1 5 34 6 3.7 3 23 ! 4.8 5 27 % 37
I can only manage a small proportion of my previously usual activities. 4 4.7 2 1.4 4 2.5 1 0.8 2 14 2 11 15 1.8
| am unable to manage any of my previously usual activities. 3.5 0 0.0 0.0 0 0.0 0 0.0 0 0.0 3 0.4
Mental function
I am able to think clearly and logically, and my memory functions well 60 70.6 124 83.8 138 85.2 113 86.3 133 91.7 150 815 | 718 84.0
I have slight difficulties in thinking clearly and logically, or my memory
sometimes fails me. 12 14.1 13 8.8 15 9.3 15 115 12 8.3 32 174 99 11.6
I have mgrked dlfflcul_tles in thinking clearly and logically, or my 8 9.4 7 47 7 43 3 23 0 0.0 2 11 27 3.2
memory is somewhat impaired.
| hz_we great dlf_'ncultles in thinking clearly and logically, or my memory is 4 47 3 20 2 12 0 0.0 0 00 0 00 9 11
seriously impaired.
I am permanently confused and disoriented in place and time. 1 1.2 1 0.7 0 0.0 0 0.0 0 0.0 0 0.0 2 0.2
Discomfort and symptoms
:tgsi‘%”eicphys'ca' discomfort or symptoms, e.g. pain, ache, nausea, 63 | 741 | 109 | 736 | 114 | 704 | 99 | 756 | 103 | 71.0 | 129 | 701 | 617 | 72.2
iltgsi\%rztl::d physical discomfort or symptoms, e.g. pain, ache, nausea, 8 9.4 21 14.2 35 216 28 214 29 20.0 6 250 167 195
iltsﬁi\;egrgfcrked physical discomfort or symptoms, e.g. pain, ache, nausea, 7 8.2 12 8.1 10 6.2 3 23 1 76 8 43 51 6.0
iltgs;:]egs;z;(/:ere physical discomfort or symptoms, e.g. pain, ache, nausea, 4 47 5 3.4 3 19 1 08 2 14 1 05 16 19
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
L:S;/:a?sgﬁ?rzzbelchhysical discomfort or symptoms, e.g. pain, ache, 3 35 1 07 0 0.0 0 0.0 0 0.0 0 0.0 4 05
Depression
| do not feel at all sad, melancholic or depressed. 54 63.5 98 66.2 107 66.0 98 74.8 110 75.9 155 84.2 622 72.7
| feel slightly sad, melancholic or depressed. 14 16.5 23 15.5 31 19.1 26 19.8 27 18.6 20 10.9 141 16.5
| feel moderately sad, melancholic or depressed. 6 7.1 18 12.2 15 9.3 5 3.8 7 4.8 6 3.3 57 6.7
| feel very sad, melancholic or depressed. 8.2 9 6.1 8 4.9 1 0.8 1 0.7 3 1.6 29 34
| feel extremely sad, melancholic or depressed. 4 4.7 0 0.0 1 0.6 1 0.8 0 0.0 0 0.0 6 0.7
Distress
| do not feel at all anxious, stressed or nervous. 50 58.8 91 61.5 92 56.8 88 67.2 100 69.0 142 77.2 563 65.8
| feel slightly anxious, stressed or nervous. 17 20.0 30 20.3 44 27.2 36 27.5 40 27.6 35 19.0 | 202 23.6
| feel moderately anxious, stressed or nervous. 12 14.1 12 8.1 12 7.4 4.6 4 2.8 6 3.3 52 6.1
| feel very anxious, stressed or nervous. 35 11 7.4 11 6.8 0.0 0.7 1 0.5 27 3.2
| feel extremely anxious, stressed or nervous. 3.5 4 2.7 3 1.9 0.8 0 0.0 0 0.0 11 13
Vitality
| feel healthy and energetic. 54 63.5 96 64.9 88 54.3 71 54.2 77 53.1 93 50.5 | 479 | 56.0
| feel slightly weary, tired or feeble. 13 15.3 24 16.2 52 32.1 50 38.2 52 35.9 71 38.6 | 262 30.6
| feel moderately weary, tired or feeble. 11 12.9 13 8.8 13 8.0 2.3 12 8.3 17 9.2 69 8.1
| feel very weary, tired or feeble, almost exhausted. 5 5.9 11 7.4 3.7 4.6 3 2.1 1.6 34 4.0
| feel extremely weary, tired or feeble, totally exhausted. 2.4 4 2.7 1.9 0.8 0.7 0.0 11 1.3
Sexual activity
My state of health has no adverse effect on my sexual activity. 63 74.1 121 81.8 120 74.1 91 69.5 99 68.3 82 446 | 576 67.4
My state of health has a slight effect on my sexual activity. 8 9.4 13 8.8 19 117 24 18.3 26 17.9 49 26.6 | 139 16.3
My state of health has a considerable effect on my sexual activity. 9 10.6 11 7.4 12 7.4 10 7.6 11 7.6 22 12.0 75 8.8
My state of health makes sexual activity almost impossible. 4 4.7 2 1.4 8 4.9 1 0.8 34 6 3.3 26 3.0
My state of health makes sexual activity impossible. 1 1.2 1 0.7 3 1.9 5 3.8 4 2.8 25 13.6 39 4.6

Totals may not add up to 100 % due to rounding.
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Appendix 20. 15D population norms by age group (females) (141)

18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
Total 117 10.2 | 293 | 256 | 175 153 | 154 13.4 | 192 16.8 | 214 18.7 | 1145 | 100.0
Mobility
Ltz?ssable to walk normally (without difficulty) indoors, outdoors and on 98 838 253 86.3 152 86.9 116 753 133 69.3 128 59.8 880 76.9
I am able to walk without difficulty indoors, but outdoors and/or on stairs
I have slight difficulties. 10 8.5 26 8.9 15 8.6 27 17.5 41 21.4 58 27.1 177 15.5
| am able to walk without help indoors (with or without an appliance),
but outdoors and/or on stairs only with considerable difficulty or with 7 6.0 10 34 6 34 9 5.8 16 8.3 26 12.1 74 6.5
help from others.
I am able to walk indoors only with help from others. 0.0 0.7 11 0.0 1.0 0.9 0.7
I am completely bed-ridden and unable to move about. 1.7 0.7 0.0 1.3 0.0 0.0 0.5
Vision
I see normglly, i.e. | can read newspapers and TV text without difficulty 86 735 | 238 | 812 | 138 | 789 98 636 | 122 | 635 | 146 | 682 | 828 | 723
(with or without glasses).
Iglc;r;erse)ad papers and/or TV text with slight difficulty (with or without 20 171 32 10.9 29 12.6 40 26.0 47 245 55 5.7 216 18.9
| can read papers and/or TV text with considerable difficulty (with or 6 51 16 55 12 6.9 15 97 20 10.4 10 47 79 6.9
without glasses).
| cannot read papers or TV t_ext elther with glasses or without, but | can 1 0.9 3 1.0 2 11 0 0.0 3 16 3 14 12 1.0
see enough to walk about without guidance.
| cannot see epough to walk about without a guide, i.e. | am almost or 4 3.4 4 14 1 06 1 06 0 0.0 0 0.0 10 0.9
completely blind.
Hearing
I can hear normally, i.e. normal speech (with or without a hearing aid). 101 86.3 264 90.1 155 88.6 130 84.4 166 86.5 173 80.8 989 86.4
I hear normal speech with a little difficulty. 6 51 15 5.1 12 6.9 16 10.4 18 9.4 28 13.1 95 8.3
| h_ear normal speech with considerable difficulty; in conversation | need 7 6.0 12 a1 6 34 5 32 8 42 9 42 47 a1
voices to be louder than normal.
I hear even loud voices poorly; | am almost deaf. 2 1.7 1 0.3 1 0.6 2 1.3 0.0 1.9 10 0.9
I am completely deaf. 1 0.9 1 0.3 1 0.6 0.6 0.0 0.0 4 0.3
Breathing
| am able to breathe normally, i.e. with no shortness of breath or other
breathing difficulty. 96 821 | 231 | 788 | 132 | 754 | 109 70.8 | 122 63.5 | 123 575 | 813 71.0
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
I have shortness of breath during heavy work or sports, or when walking
briskly on flat ground or slightly uphill. 13 11.1 43 14.7 31 17.7 32 20.8 48 25.0 69 32.2 236 20.6
I have shortness of breath when walking on flat ground at the same speed
as others my age. 7 6.0 13 4.4 5 2.9 8 5.2 12 6.3 13 6.1 58 5.1
I get shortness of breath even after light activity, e.g. washing or dressing 0 00 0 00 4 23 2 13 8 42 7 33 21 18
myself. ' ' ' ' ) ' '
I have breathing difficulties almost all the time, even when resting. 1 0.9 6 2.0 3 1.7 3 1.9 2 1.0 2 0.9 17 15
Sleeping
| am able to sleep normally, i.e. | have no problems with sleeping 53 45.3 147 50.2 84 48.0 68 44.2 77 40.1 92 43.0 521 455
I have slight problems with sleeping, e.g. difficulty in falling asleep, or 4 35.9 101 345 54 30.9 53 344 73 38.0 81 379 404 353
sometimes waking at night. ) ) ) ) ) ) )
I have moderate problems with sleeping, e.g. disturbed sleep, or feeling | 16 13.7 40 13.7 29 16.6 29 143 30 15.6 30 14.0 167 146
have not slept enough. ’ ) ) ) ) ) )
I have great problems with sleeping, e.g. having to use sleeping pills
often or routinely, or usually waking at night and/or too early in the 3 2.6 4 14 8 4.6 10 6.5 8 4.2 10 4.7 43 3.8
morning.
| suffer severe sleeplessness, e.g. sleep is almost impossible even with 3 26 1 03 0 0.0 1 06 4 21 1 05 10 0.9
full use of sleeping pills, or staying awake most of the night. ) ) ) ) ) ) )
Eating
| am able to eat normally, i.e. with no help from others 108 92.3 274 93.5 167 95.4 148 96.1 181 94.3 209 97.7 | 1087 | 94.9
| am able to eat by myself with minor difficulty (e.g. slowly, clumsily, 3 26 8 27 3 17 4 26 7 36 4 19 29 25
shakily, or with special appliances). ) ) ) ) ) ) )
I need some help from another person in eating. 4 34 8 2.7 4 2.3 1 0.6 3 1.6 0.5 21 1.8
I am unable to eat by myself at all, so | must be fed by another person. 1 0.9 2 0.7 1 0.6 1 0.6 1 0.5 0 0.0 6 0.5
I am unable to eat at all, so | am fed either by tube or intravenously. 1 0.9 1 0.3 0 0.0 0 0.0 0 0.0 0 0.0 2 0.2
Speech
I am able to speak normally, i.e. clearly, audibly and fluently. 97 829 | 263 | 89.8 | 164 | 93.7 | 146 | 94.8 | 179 93.2 | 202 94.4 | 1051 | 91.8
I have slight speech difficulties, e.g. occasional fumbling for words, 15 128 14 48 6 34 7 45 10 59 10 47 62 54
mumbling, or changes of pitch. ) ) ) ) ) ) )
I can make myself understood, but my speech is e.g. disjointed, faltering,
stuttering of stammering, 2 1.7 10 3.4 5 2.9 1 0.6 1 0.5 0 0.0 19 1.7
Most people have great difficulty understanding my speech. 2 1.7 3 1.0 0 0.0 0 0.0 2 1.0 2 0.9 0.8
I can only make myself understood by gestures. 1 0.9 3 1.0 0 0.0 0 0.0 0 0.0 0 0.0 4 0.3
Excretion
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
My bladder and bowel work normally and without problems. 93 79.5 234 79.9 136 1.7 119 77.3 132 68.8 150 70.1 864 75.5
I have slight problems with my bladder and/or bowel function, e.g.
difficulties with urination, or loose or hard bowels. 18 154 a4 15.0 33 18.9 30 19.5 4 234 52 24.3 222 194
I have marked problems with my bladder and/or bowel function, e.g.
occasional 'accidents', or severe constipation or diarrhea. 3 2.6 7 2.4 5 2.9 4 26 10 5.2 10 41 39 3.4
I have serious problems with my bladder and/or bowel function, e.g. 1 09 5 17 1 06 1 06 2 1.0 0 0.0 10 0.9
routine 'accidents', or need of catheterization or enemas. ' ' ' ' ) ' '
I have no control over my bladder and/or bowel function. 2 1.7 3 1.0 0 0.0 0 0.0 3 1.6 2 0.9 10 0.9
Usual activities
| am able to perform my usual activities (e.g. employment, studying, 101 86.3 249 85.0 150 85.7 111 721 133 69.3 140 65.4 884 772
housework, freetime activities) without difficulty ) ) ) ) ) ) )
I am able to perform my usual activities slightly less effectively or with 6 51 2 8.9 16 91 33 214 a1 214 53 248 175 15.3
minor difficulty. ) ) ) ) ) ) )
| am able to perform my usual activities much less effectively, with
considerable difficulty, or not completely 6 51 12 41 6 34 6 39 13 6.8 16 5 59 52
I can only manage a small proportion of my previously usual activities. 2 1.7 4 14 2 11 4 2.6 2.6 2.3 22 1.9
| am unable to manage any of my previously usual activities. 2 1.7 0.7 1 0.6 0.0 0.0 0.0 5 0.4
Mental function
I am able to think clearly and logically, and my memory functions well 99 84.6 249 85.0 154 88.0 135 87.7 161 83.9 179 83.6 977 85.3
I have slight difficulties in thinking clearly and logically, or my memory
sometimes fails me. 12 10.3 30 10.2 15 8.6 18 11.7 26 135 31 145 | 132 115
I have marked difficulties in thinking clearly and logically, or my 2 17 1 38 4 23 1 06 2 10 2 0.9 2 19
memory is somewhat impaired. ) ) ) ) ) ) )
I have great difficulties in thinking clearly and logically, or my memory 1 0.9 2 07 2 11 0 0.0 3 16 1 05 9 08
is seriously impaired. ) ) ) ) ) ) )
I am permanently confused and disoriented in place and time. 3 2.6 1 0.3 0 0.0 0 0.0 0 0.0 1 0.5 5 0.4
Discomfort and symptoms
| hrz;\ve no physical discomfort or symptoms, e.g. pain, ache, nausea, 81 69.2 200 68.3 124 70.9 105 68.2 121 63.0 127 59.3 758 66.2
itching etc. ) ) ) ) ) ) )
I have mild physical discomfort or symptoms, e.g. pain, ache, nausea,
itching etc. 26 22.2 68 23.2 36 20.6 32 20.8 49 255 62 29.0 | 273 23.8
I have marked physical discomfort or symptoms, e.g. pain, ache, nausea,
itching etc. 7 6.0 17 5.8 10 5.7 13 8.4 13 6.8 21 9.8 81 7.1
I have severe physical discomfort or symptoms, e.g. pain, ache, nausea, 1 09 6 20 5 29 4 26 8 42 4 19 28 24
itching etc. ' ' ' ' ) ' '
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18-24 25-34 35-44 45-54 55-64 65+ Total

n % n % n % n % n % n % n %
L:S;/:a?sgﬁ?rzzbelchhysical discomfort or symptoms, e.g. pain, ache, 2 17 2 07 0 0.0 0 0.0 1 05 0 0.0 5 0.4
Depression
| do not feel at all sad, melancholic or depressed. 73 62.4 193 65.9 102 58.3 102 66.2 130 67.7 155 72.4 755 65.9
| feel slightly sad, melancholic or depressed. 29 24.8 65 22.2 45 25.7 36 23.4 40 20.8 38 17.8 253 22.1
| feel moderately sad, melancholic or depressed. 11 9.4 24 8.2 20 114 11 7.1 16 8.3 17 7.9 99 8.6
| feel very sad, melancholic or depressed. 2 1.7 8 2.7 3 1.7 4 2.6 1.0 3 1.4 22 1.9
| feel extremely sad, melancholic or depressed. 2 1.7 3 1.0 5 2.9 0.6 4 2.1 1 0.5 16 14
Distress
| do not feel at all anxious, stressed or nervous. 56 47.9 146 49.8 85 48.6 75 48.7 89 46.4 114 53.3 565 49.3
| feel slightly anxious, stressed or nervous. 35 299 | 100 | 341 52 29.7 51 331 74 38.5 70 327 | 382 334
| feel moderately anxious, stressed or nervous. 16 13.7 29 9.9 21 12.0 16 10.4 14 7.3 23 10.7 119 10.4
| feel very anxious, stressed or nervous. 6.0 12 4.1 12 6.9 10 6.5 11 5.7 2.3 57 5.0
| feel extremely anxious, stressed or nervous. 2.6 6 2.0 5 2.9 2 1.3 4 2.1 0.9 22 1.9
Vitality
| feel healthy and energetic. 66 56.4 | 146 | 49.8 82 46.9 65 42.2 91 47.4 86 40.2 | 536 | 46.8
| feel slightly weary, tired or feeble. 31 26.5 93 31.7 63 36.0 59 38.3 65 33.9 86 40.2 397 34.7
| feel moderately weary, tired or feeble. 12 10.3 35 11.9 16 9.1 21 13.6 26 13.5 32 15.0 142 12.4
| feel very weary, tired or feeble, almost exhausted. 5.1 15 5.1 11 6.3 5.8 10 5.2 9 4.2 60 5.2
| feel extremely weary, tired or feeble, totally exhausted. 1.7 4 14 3 1.7 0.0 0 0.0 0.5 10 0.9
Sexual activity
My state of health has no adverse effect on my sexual activity. 99 84.6 222 75.8 121 69.1 102 66.2 131 68.2 156 72.9 831 72.6
My state of health has a slight effect on my sexual activity. 14 12.0 40 13.7 31 17.7 30 19.5 33 17.2 26 12.1 174 15.2
My state of health has a considerable effect on my sexual activity. 0.9 25 8.5 16 9.1 14 9.1 14 7.3 16 7.5 86 7.5
My state of health makes sexual activity almost impossible. 2 1.7 6 2.0 2 1.1 2.6 2 1.0 4 1.9 20 1.7
My state of health makes sexual activity impossible. 1 0.9 0 0.0 5 2.9 2.6 12 6.3 12 5.6 34 3.0

Totals may not add up to 100 % due to rounding.




Appendix 21. Mean level scores in 15D domains (141)
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Student’s t-test was performed to assess the mean level score difference between genders. All domains where p-value was <0.05 are
marked with asterisks.
The LS ranges from 0 to 100.
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Appendix 22. Mean level scores in each domain by age groups (141)
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Analysis of variance was performed to assess the mean level score difference between age groups. All domains where p-value was <0.05 are marked with asterisks.
The LS ranges from 0 to 100.
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Appendix 23. Mean level scores in each domain by gender and age groups (141)

Mean level score

-+ Female <+ Male

30+

20+
151
101

Mobility Vision Hearing Breathing Sleeping
203 194213225 oq4
16.8
136 || 120 125 . 145
- 1Z1N\76 80 %9 6.8 79 93 182 17.7 16.9
51—47 39 44 8 44 15.0 =—15.1
1 a8 16 121 o8 1 c 1 8 124 12.2
8.1 ! 7. -
T4 49 48 7 L3 84— 64—y 6.9 9 T4 71 s
Eating Speech Excretion Usual activities Mental function
10.8 107 117
9.3 9.3
: 73 66 67 : 6.0
47 144 - 54 5.3 5.1 4.9
29 20 15 21 g7 || 4 23 15 23 19 118 || 1 1 41 32
6.2 66 7.1 7.6 7 65 7 67 17 6.8
3.2 32 45 23 46 5 5 5.4 4.0 21 4.9
13 03 04 16 12 .
Discomfort and symptoms Depression Distress Vitality Sexual activities
214 24 196197 173 191 200 208 494 214 87
16.2 .
134 136 ,Q 138
109 109 101 114 I TR
42 171 187 187 449 153 185 : ne
85 108 9.9 9.8 99 . 122 128
74 98 88 82 76 88 ds 18

5.6

1824 25-34 35-44 45-54 55.64 65+

The LS ranges from 0 to 100.

1824 25-34 35-44 45-54 55-64 65+

18-24 25-34 35-44 45-54 55-64 65+
Age groups (years)

1824 25-34 35-44 45-54 55-64 65+

1824 25-34 35-44 45-54 55-64 65+




91T

Appendix 24. Mean EQ VAS scores and EQ-5D-5L, PROPr and SF-6D index values according to sociodemographic and health-
related characteristics (135)

Variables Reference population | | o, EQ VAS EQ-5D-5L (Hun) PROPr (US) SF-6D (UK)
(%) ° Mean | 95%Cl |Mean| 95%CI |Mean| 95%CI |Mean| 95%Cl
Highest level of education faied faleied faleied faleie
Primary school or less 23.8 436 |26.7 | 75.09 | 72.99-77.19 | 0.853 | 0.830-0.876 | 0.485 | 0.459-0.511 | 0.733 | 0.717-0.748
Secondary school 55.0 652 | 40.0 | 78.12 | 76.65-79.59 | 0.907 | 0.896-0.919 | 0.528 | 0.509-0.546 | 0.754 | 0.743-0.764
College/university degree 21.2 543 | 33.3 | 79.62 | 78.20-81.04 | 0.928 | 0.918-0.938 | 0.584 | 0.565-0.603 | 0.775 | 0.764-0.786
Place of residence * el el
Capital 17.9 370 | 22.7 | 76.88 | 74.80-78.97 | 0.903 | 0.886-0.920 | 0.546 | 0.521-0.572 | 0.759 | 0.744-0.773
Other town 52.6 785 | 48.1 | 78.85 | 77.54-80.15 | 0.908 | 0.897-0.919 | 0.548 | 0.531-0.566 | 0.764 | 0.755-0.774
Village 295 476 |29.2 | 76.82 | 75.04-78.61 | 0.884 | 0.866-0.901 | 0.505 | 0.482-0.527 | 0.737 | 0.724-0.750
Geographical region **
Central Hungary 30.4 559 | 34.3 | 77.41 | 75.76-79.05 | 0.905 | 0.892-0.918 | 0.551 | 0.531-0.571 | 0.759 | 0.748-0.771
Eastern Hungary 30.2 467 |28.6| 78 | 76.45-79.55 | 0.897 | 0.884-0.911 | 0.508 | 0.488-0.527 | 0.750 | 0.738-0.761
Western Hungary 39.5 605 | 37.1 | 78.05 | 76.32-79.77 | 0.896 | 0.878-0.913 | 0.552 | 0.529-0.575 | 0.757 | 0.745-0.770
Employment status ol ol il il
Employed 53.1 834 | 51.1 | 80.21 | 79.04-81.38 | 0.931 | 0.922-0.939 | 0.562 | 0.546-0.578 | 0.774 | 0.765-0.783
Retired 26.1 390 | 23.9 | 74.27 | 72.28-76.26 | 0.866 | 0.846-0.886 | 0.541 | 0.516-0.566 | 0.745 | 0.730-0.759
Disability pensioner 3.1 63 | 3.9 | 61.3 | 54.92-67.68 | 0.650 | 0.555-0.745 | 0.331 | 0.268-0.394 | 0.636 | 0.594-0.677
Student 3.1 72 | 4.4 | 83.31 | 79.17-87.44 | 0.943 | 0.923-0.963 | 0.515 | 0.465-0.566 | 0.761 | 0.734-0.788
Unemployed 4.7 117 | 7.2 | 72.91 | 68.24-77.59 | 0.869 | 0.830-0.908 | 0.496 | 0.443-0.550 | 0.730 | 0.700-0.760
Homemaker/housewife 1.0 91 | 5.6 | 83.01 | 79.65-86.37 | 0.933 | 0.913-0.953 | 0.499 | 0.450-0.548 | 0.746 | 0.717-0.775
Other 8.9 64 | 3.9 | 79.7 | 75.75-83.66 | 0.908 | 0.875-0.941 | 0.494 | 0.429-0.559 | 0.747 | 0.714-0.779
Marital status *
Married 45.6 694 | 42.6 | 77.99 | 76.62-79.36 | 0.903 | 0.889-0.916 | 0.555 | 0.537-0.574 | 0.761 | 0.750-0.771
Domestic partnership 134 341 | 20.9 | 78.96 | 76.90-81.03 | 0.905 | 0.889-0.921 | 0.531 | 0.506-0.556 | 0.747 | 0.732-0.762
Single 18.5 327 | 20.0 | 77.57 | 75.39-79.75 | 0.904 | 0.886-0.921 | 0.512 | 0.484-0.539 | 0.755 | 0.740-0.770
Widowed 114 96 | 5.9 | 75.91 | 71.92-79.89 | 0.875 | 0.837-0.913 | 0.545 | 0.495-0.595 | 0.752 | 0.721-0.782
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Variables Reference population | | o EQ VAS EQ-5D-5L (Hun) PROPTr (US) SF-6D (UK)
(%) Mean | 95%Cl |Mean| 95%CI |Mean| 95%CI |Mean| 95% ClI
Divorced 111 143 | 8.8 | 75.27 | 71.49-79.05 | 0.871 | 0.835-0.907 | 0.514 | 0.470-0.559 | 0.752 | 0.725-0.779
Other - 30 | 1.8 | 81.47 | 75.32-87.61 | 0.945 | 0.914-0.976 | 0.435 | 0.349-0.522 | 0.753 | 0.711-0.794
Self-perceived health falaid okl ikl ikl
Excellent N/A 134 | 8.2 | 93.04 | 90.66-95.42 | 0.978 | 0.967-0.990 | 0.688 | 0.647-0.730 | 0.886 | 0.866-0.905
Very good N/A 386 | 23.7 | 88.75 | 87.89-89.61 | 0.972 | 0.966-0.979 | 0.670 | 0.649-0.690 | 0.834 | 0.823-0.845
Good N/A 658 |40.3 | 81.02 | 80.01-82.03 | 0.939 | 0.933-0.946 | 0.559 | 0.543-0.576 | 0.765 | 0.757-0.774
Fair N/A 367 | 22.5| 64.09 | 62.15-66.03 | 0.822 | 0.804-0.840 | 0.380 | 0.360-0.400 | 0.660 | 0.649-0.671
Poor N/A 86 | 5.3 | 38.98 | 34.88-43.07 | 0.478 | 0.404-0.552 | 0.171 | 0.139-0.202 | 0.525 | 0.504-0.547
History of chronic illness b:¢ il il il faleie
Yes 48.0 1099 | 67.4 | 74.19 | 72.99-75.39 | 0.871 | 0.860-0.882 | 0.494 | 0.480-0.509 | 0.724 | 0.716-0.733
No 52.0 396 |24.3 | 86.66 | 85.29-88.03 | 0.966 | 0.956-0.977 | 0.652 | 0.629-0.675 | 0.834 | 0.822-0.846
Weekly physical work/sport/exercise ® ¢ Fkk il faleie faleie
Less than 150 minutes 35.0 542 | 33.2 | 74.71 | 72.92-76.51 | 0.877 | 0.860-0.894 | 0.490 | 0.469-0.511 | 0.738 | 0.725-0.750
At least 150 minutes 65.0 1083 | 66.4 | 79.40 | 78.32-80.48 | 0.911 | 0.902-0.920 | 0.558 | 0.543-0.573 | 0.764 | 0.756-0.772
Smoking b:¢ *x *
Currently smoking 27.2 420 | 25.8 | 77.07 | 75.09-79.09 | 0.888 | 0.870-0.905 | 0.514 | 0.489-0.538 | 0.743 | 0.729-0.757
Quit smoking less than a year ago 18.0 42 | 2.6 | 77.67 | 70.47-84.87 | 0.878 | 0.791-0.966 | 0.528 | 0.443-0.614 | 0.728 | 0.683-0.774
Quit smoking more than a year ago 352 | 21.6 | 76.42 | 74.37-78.48 | 0.885 | 0.865-0.904 | 0.540 | 0.515-0.564 | 0.755 | 0.741-0.769
Never smoked 54.9 771 | 47.3 | 79.18 | 77.91-80.46 | 0.916 | 0.906-0.926 | 0.551 | 0.534-0.568 | 0.765 | 0.755-0.775
Taking medication(s) regularly ¢ faleied faleied faleie faleie
1-4 types N/A 573 | 35.1| 77.38 | 75.94-78.82 | 0.905 | 0.894-0.916 | 0.533 | 0.514-0.552 | 0.745 | 0.735-0.756
5 or more types (i.e., polypharmacy) N/A 197 | 12.1 | 65.79 | 62.53-69.05 | 0.752 | 0.709-0.795 | 0.410 | 0.375-0.445 | 0.671 | 0.650-0.692
Do not take medication regularly N/A 791 | 485 | 81.19 | 79.91-82.47 | 0.932 | 0.922-0.941 | 0.570 | 0.553-0.587 | 0.783 | 0.774-0.793
Alcohol consumption ¢ ek *x ok *x
Every day or almost every day N/A 47 | 2.9 | 74.68 | 68.3-81.061 | 0.873 | 0.803-0.943 | 0.485 | 0.405-0.565 | 0.740 | 0.699-0.780
5-6 day a week N/A 89 | 5.5 | 74.98 | 70.85-79.10 | 0.894 | 0.855-0.932 | 0.526 | 0.472-0.579 | 0.739 | 0.711-0.767
3-4 days a week N/A 234 | 14.3 | 81.77 | 79.88-83.66 | 0.920 | 0.901-0.940 | 0.600 | 0.571-0.628 | 0.774 | 0.757-0.791
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Variables Reference population | | o EQ VAS EQ-5D-5L (Hun) PROPr (US) SF-6D (UK)
(%) Mean | 95%Cl |Mean| 95%CI |Mean| 95%CI |Mean| 95% ClI
1-2 days a week N/A 208 | 12.8 | 78.34 | 75.77-80.91 | 0.905 | 0.883-0.927 | 0.555 | 0.524-0.587 | 0.767 | 0.748-0.785
2-3 days a month N/A 129 | 7.9 | 78.93 | 75.58-82.28 | 0.910 | 0.878-0.943 | 0.549 | 0.506-0.593 | 0.760 | 0.734-0.786
Once a month N/A 404 | 24.8 | 79.08 | 77.30-80.86 | 0.913 | 0.899-0.928 | 0.552 | 0.529-0.576 | 0.759 | 0.746-0.773
Less often than once a month N/A 127 | 7.8 | 71.71 | 67.79-75.63 | 0.849 | 0.811-0.887 | 0.468 | 0.423-0.512 | 0.704 | 0.678-0.730
Not once in the last 12 months N/A 273 | 16.7 | 76.93 | 74.36-79.50 | 0.882 | 0.859-0.904 | 0.501 | 0.470-0.532 | 0.754 | 0.736-0.772
Never N/A 28 1.7 | 81.21 | 73.04-89.39 | 0.961 | 0.939-0.984 | 0.407 | 0.305-0.509 | 0.759 | 0.715-0.802
Body mass index ¢ ek ek * ool
Underweight (below 18.5) 2.7 52 | 3.2 | 78.14 | 73.09-83.18 | 0.917 | 0.886-0.948 | 0.508 | 0.446-0.571 | 0.731 | 0.695-0.767
Normal (between 18.5 and 24.9) 39.1 468 | 28.7 | 80.53 | 78.82-82.24 | 0.919 | 0.906-0.933 | 0.556 | 0.534-0.578 | 0.768 | 0.755-0.780
Overweight (between 25 and 29.9) 34.3 521 |[31.9| 78.47 | 76.93-80.00 | 0.911 | 0.897-0.924 | 0.562 | 0.540-0.583 | 0.772 | 0.760-0.784
Obese (30 or over) 23.9 361 | 22.1| 75.14 | 73.12-77.16 | 0.873 | 0.853-0.893 | 0.518 | 0.493-0.543 | 0.732 | 0.718-0.747
Informal caregiver © * il
Yes N/A 323 [ 19.8 | 77.55 | 75.43-79.66 | 0.883 | 0.863-0.903 | 0.509 | 0.481-0.536 | 0.731 | 0.716-0.747
No N/A 1308 | 80.2 | 77.88 | 76.82-78.93 | 0.904 | 0.894-0.913 | 0.542 | 0.528-0.555 | 0.761 | 0.753-0.769
Household's per capita net monthly . . . .
income (HUF)©d
1st quintile (£123,744.4) N/A 210 | 129 | 73.1 | 69.78-76.42 | 0.837 | 0.801-0.873 | 0.437 | 0.400-0.474 | 0.702 | 0.679-0.724
2nd quintile (>123,744.4 & <175,001) N/A 241 | 14.8 | 74.83 | 72.23-77.42 | 0.877 | 0.853-0.900 | 0.474 | 0.444-0.505 | 0.723 | 0.704-0.742
3rd quintile (>175,001 & <229,810.4) N/A 220 | 135 | 77.59 | 75.12-80.07 | 0.895 | 0.872-0.918 | 0.559 | 0.527-0.591 | 0.757 | 0.737-0.776
4th quintile (>229,810.4 & <300,521.1) N/A 196 |12.0| 79.01 | 76.52-81.50 | 0.907 | 0.885-0.929 | 0.554 | 0.518-0.590 | 0.764 | 0.745-0.783
5th quintile (>300,521.1) N/A 411 | 25.2 | 79.66 | 77.97-81.36 | 0.914 | 0.900-0.929 | 0.566 | 0.544-0.588 | 0.772 | 0.760-0.785

a — Hungarian Central Statistical Office: Microcensus 2016.

b — Hungarian Central Statistical Office: European Health Interview Survey in Hungary, 2019.
¢ — In the questionnaire, the categories "do not know" and/or "“refused to answer" were among the possible answers in the nominated subgroups, but we did not include them in the calculations. The number of
respondents reported these answers in the questionnaire is as follows. History of chronic illness: 136 (8.3%); Weekly physical work/sport/exercise: 6 (0.4%); Smoking: 46 (2.8%); T aking medication(s) regularly:
70 (4.3%); Alcohol consumption: 47 (2.9%); Household’s per capita net monthly income (HUF): 353 (21.6%).

d — Figure was cleaned to remove any outliers.

e — Providing unpaid care or assistance to a family member, friend or other acquaintance who needs help with physical or mental health problems or problems related to aging.

Totals may not add up to 100 % due to rounding.

EQ VAS = EuroQol Visual Analogue Scale; PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-Dimensions; N/A = not available
Difference in index values between groups was tested by Student’s t-test (two categories) or analysis of variance (three or more categories). Asterisks indicate a significant difference (p-value < 0.05) in the
categories of each variable. The significance level of variables is marked as follows. ‘***’: <0.001; ‘**’: <0.01; ‘*’: <0.05; otherwise: p-value>0.05.
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Appendix 25. EQ-5D-5L population norms by age group (total) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ TOTAL

n % n % n % n % n % n % n % n %
Total 141 8.6 284 | 174 | 295 181 | 281 | 172 | 287 | 176 | 288 | 17.7 55 3.4 | 1631 | 100.0
MOBILITY
No problems in walking about 133 | 943 | 250 | 88.0 | 235 | 79.7 | 198 | 705 | 168 | 585 | 148 | 51.4 16 29.1 | 1148 | 70.4
Slight problems in walking about 7 5.0 24 8.5 39 13.2 44 15.7 61 21.3 75 26.0 20 36.4 270 | 16.6
Moderate problems in walking about 1 0.7 8 2.8 18 6.1 27 9.6 35 12.2 47 16.3 11 20.0 147 9.0
Severe problems in walking about 0 0.0 2 0.7 3 1.0 12 4.3 22 7.7 18 6.3 8 145 65 4.0
Unable to walk 0 0.0 0 0.0 0 0.0 0 0.0 1 0.3 0 0.0 0 0.0 1 0.1
SELF-CARE
No problems washing or dressing 137 97.2 | 271 95.4 | 285 96.6 | 260 | 925 261 90.9 251 87.2 44 80.0 | 1509 | 92.5
Slight problems washing or dressing 3 2.1 10 3.5 4 14 11 3.9 13 4.5 19 6.6 8 14.5 68 4.2
Moderate problems washing or dressing 0 0.0 3 1.1 3 1.0 8 2.8 7 24 14 4.9 1 1.8 36 2.2
Severe problems washing or dressing 1 0.7 0 0.0 2 0.7 2 0.7 4 14 4 14 2 3.6 15 0.9
Unable to wash or dress 0 0.0 0 0.0 1 0.3 0 0.0 2 0.7 0 0.0 0 0.0 3 0.2
USUAL ACTIVITES
No problems doing usual activities 119 84.4 | 244 85.9 | 249 844 | 220 | 78.3 220 76.7 196 68.1 37 67.3 | 1285 | 78.8
Slight problems doing usual activities 20 14.2 28 9.9 36 12.2 35 125 34 11.8 65 22.6 13 23.6 231 | 14.2
Moderate problems doing usual activities 1 0.7 9 3.2 6 2.0 18 6.4 25 8.7 19 6.6 3 5.5 81 5.0
Severe problems doing usual activities 1 0.7 3 1.1 3 1.0 7 2.5 8 2.8 8 2.8 2 3.6 32 2.0
Unable to do usual activities 0 0.0 0 0.0 1 0.3 1 0.4 0 0.0 0 0.0 0 0.0 2 0.1
PAIN/DISCOMFORT
No pain or discomfort 95 674 | 167 | 588 | 175 | 59.3 | 167 | 594 | 154 | 53.7 | 135 | 46.9 23 418 | 916 | 56.2
Slight pain or discomfort 37 26.2 80 28.2 92 31.2 73 26.0 87 30.3 | 109 | 37.8 23 418 | 501 | 30.7
Moderate pain or discomfort 7 5.0 29 10.2 25 8.5 33 11.7 32 11.1 30 10.4 9 16.4 165 | 10.1
Severe pain or discomfort 1 0.7 8 2.8 3 1.0 7 2.5 12 4.2 10 3.5 0 0.0 41 2.5
Extreme pain or discomfort 1 0.7 0 0.0 0 0.0 1 0.4 2 0.7 4 1.4 0 0.0 8 0.5
ANXIETY/DEPRESSION
Not anxious or depressed 80 56.7 | 166 58.5 186 63.1 188 66.9 199 69.3 215 74.7 44 80.0 | 1078 | 66.1
Slightly anxious or depressed 43 30.5 74 26.1 74 25.1 57 20.3 55 19.2 55 19.1 9 16.4 | 367 | 225
Moderately anxious or depressed 12 8.5 29 10.2 27 9.2 28 10.0 26 9.1 13 4.5 2 3.6 137 8.4
Severely anxious or depressed 4 2.8 9 3.2 5 1.7 6 2.1 6 2.1 3 1.0 0 0.0 33 2.0
Extremely anxious or depressed 2 14 6 2.1 3 1.0 2 0.7 1 0.3 2 0.7 0 0.0 16 1.0

Totals may not add up to 100% due to rounding.
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Appendix 26. EQ-5D-5L population norms by age group (males) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ TOTAL

n % n % n % n % n % n % n % n %
Total 29 4.0 88 122 | 135 | 188 | 139 | 193 | 137 | 19.0 | 150 | 20.8 42 5.8 720 | 100.0
MOBILITY
No problems in walking about 26 89.7 78 886 | 112 | 83.0 | 105 | 755 85 62.0 85 56.7 15 35.7 | 506 | 70.3
Slight problems in walking about 3 10.3 7 8.0 18 13.3 20 144 23 16.8 39 26.0 13 31.0 123 | 17.1
Moderate problems in walking about 0 0.0 2 2.3 5 3.7 11 7.9 15 10.9 20 13.3 8 19.0 61 8.5
Severe problems in walking about 0 0.0 1 1.1 0 0.0 3 2.2 14 10.2 6 4.0 6 14.3 30 4.2
Unable to walk 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
SELF-CARE
No problems washing or dressing 27 93.1 83 94.3 129 95.6 132 95.0 123 89.8 129 86.0 35 83.3 658 | 91.4
Slight problems washing or dressing 2 6.9 4 45 2 15 5 3.6 8 5.8 9 6.0 5 11.9 35 4.9
Moderate problems washing or dressing 0 0.0 1 1.1 3 2.2 2 1.4 4 2.9 9 6.0 0 0.0 19 2.6
Severe problems washing or dressing 0 0.0 0 0.0 1 0.7 0 0.0 1 0.7 3 2.0 2 4.8 7 1.0
Unable to wash or dress 0 0.0 0 0.0 0 0.0 0 0.0 1 0.7 0 0.0 0 0.0 1 0.1
USUAL ACTIVITES
No problems doing usual activities 23 79.3 78 88.6 119 88.1 117 84.2 108 78.8 107 71.3 31 73.8 583 | 81.0
Slight problems doing usual activities 5 17.2 4 4.5 12 8.9 15 10.8 15 10.9 28 18.7 7 16.7 86 11.9
Moderate problems doing usual activities 0 0.0 4 4.5 3 2.2 3 2.2 10 7.3 8 5.3 2 4.8 30 4.2
Severe problems doing usual activities 1 3.4 2 2.3 1 0.7 4 2.9 4 2.9 7 4.7 2 4.8 21 2.9
Unable to do usual activities 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
PAIN/DISCOMFORT
No pain or discomfort 26 89.7 59 67.0 89 65.9 92 66.2 77 56.2 78 52.0 22 524 | 443 | 615
Slight pain or discomfort 3 10.3 15 17.0 33 24.4 31 22.3 40 29.2 53 35.3 15 35.7 | 190 | 264
Moderate pain or discomfort 0 0.0 9 10.2 13 9.6 13 9.4 13 9.5 13 8.7 5 11.9 66 9.2
Severe pain or discomfort 0 0.0 5 5.7 0 0.0 2 14 6 4.4 6 4.0 0 0.0 19 2.6
Extreme pain or discomfort 0 0.0 0 0.0 0 0.0 1 0.7 1 0.7 0 0.0 0 0.0 2 0.3
ANXIETY/DEPRESSION
Not anxious or depressed 20 69.0 61 69.3 90 66.7 106 76.3 99 72.3 126 84.0 35 83.3 537 | 74.6
Slightly anxious or depressed 7 24.1 17 19.3 30 22.2 20 14.4 26 19.0 19 12.7 5 11.9 124 | 17.2
Moderately anxious or depressed 2 6.9 8 9.1 14 10.4 9 6.5 9 6.6 4 2.7 2 4.8 48 6.7
Severely anxious or depressed 0 0.0 1 1.1 1 0.7 4 2.9 3 2.2 1 0.7 0 0.0 10 14
Extremely anxious or depressed 0 0.0 1 1.1 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.1

Totals may not add up to 100% due to rounding.
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Appendix 27. EQ-5D-5L population norms by age group (females) (135

18-24 25-34 35-44 45-54 55-64 65-74 75+ TOTAL

n % n % n % n % n % n % n % n %
Total 112 | 123 | 196 | 215 | 160 176 | 142 | 156 | 150 | 165 | 138 | 151 13 1.4 911 | 100.0
MOBILITY
No problems in walking about 107 | 955 | 172 | 87.8 | 123 | 76.9 93 65.5 83 55.3 63 45.7 1 7.7 642 | 705
Slight problems in walking about 4 3.6 17 8.7 21 13.1 24 16.9 38 25.3 36 26.1 7 53.8 147 | 16.1
Moderate problems in walking about 1 0.9 6 3.1 13 8.1 16 11.3 20 13.3 27 19.6 3 23.1 86 9.4
Severe problems in walking about 0 0.0 1 0.5 3 1.9 9 6.3 8 5.3 12 8.7 2 154 35 3.8
Unable to walk 0 0.0 0 0.0 0 0.0 0 0.0 1 0.7 0 0.0 0 0.0 1 0.1
SELF-CARE
No problems washing or dressing 110 | 98.2 | 188 95.9 156 97.5 128 90.1 138 92.0 122 88.4 9 69.2 851 | 934
Slight problems washing or dressing 1 0.9 6 3.1 2 13 6 4.2 5 3.3 10 7.2 3 23.1 33 3.6
Moderate problems washing or dressing 0 0.0 2 1.0 0 0.0 6 4.2 3 2.0 5 3.6 1 7.7 17 1.9
Severe problems washing or dressing 1 0.9 0 0.0 1 0.6 2 14 3 2.0 1 0.7 0 0.0 8 0.9
Unable to wash or dress 0 0.0 0 0.0 1 0.6 0 0.0 1 0.7 0 0.0 0 0.0 2 0.2
USUAL ACTIVITES
No problems doing usual activities 96 85.7 | 166 84.7 130 81.3 103 72.5 112 74.7 89 64.5 6 46.2 702 | 77.1
Slight problems doing usual activities 15 134 24 12.2 24 15.0 20 14.1 19 12.7 37 26.8 6 46.2 145 | 159
Moderate problems doing usual activities 1 0.9 5 2.6 3 1.9 15 10.6 15 10.0 11 8.0 1 7.7 51 5.6
Severe problems doing usual activities 0 0.0 1 0.5 2 1.3 3 2.1 4 2.7 1 0.7 0 0.0 11 1.2
Unable to do usual activities 0 0.0 0 0.0 1 0.6 1 0.7 0 0.0 0 0.0 0 0.0 2 0.2
PAIN/DISCOMFORT
No pain or discomfort 69 616 | 108 | 55.1 86 53.8 75 52.8 77 51.3 57 41.3 1 7.7 473 | 51.9
Slight pain or discomfort 34 30.4 65 33.2 59 36.9 42 29.6 47 31.3 56 40.6 8 615 | 311 | 341
Moderate pain or discomfort 7 6.3 20 10.2 12 7.5 20 14.1 19 12.7 17 12.3 4 30.8 99 10.9
Severe pain or discomfort 1 0.9 3 15 3 1.9 5 3.5 6 4.0 4 2.9 0 0.0 22 24
Extreme pain or discomfort 1 0.9 0 0.0 0 0.0 0 0.0 1 0.7 4 2.9 0 0.0 6 0.7
ANXIETY/DEPRESSION
Not anxious or depressed 60 53.6 | 105 53.6 96 60.0 82 57.7 100 66.7 89 64.5 9 69.2 541 | 59.4
Slightly anxious or depressed 36 32.1 57 29.1 44 275 37 26.1 29 19.3 36 26.1 4 30.8 243 | 26.7
Moderately anxious or depressed 10 8.9 21 10.7 13 8.1 19 134 17 11.3 9 6.5 0 0.0 89 9.8
Severely anxious or depressed 4 3.6 8 4.1 4 25 2 14 3 2.0 2 14 0 0.0 23 2.5
Extremely anxious or depressed 2 1.8 5 2.6 3 1.9 2 14 1 0.7 2 14 0 0.0 15 1.6

Totals may not add up to 100% due to rounding.
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Appendix 28. PROPr population norms by age group (total) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 141 8.6 284 17.4 295 18.1 281 17.2 287 17.6 288 17.7 55 3.4 1631 100.0
Physical function
No problems 108 76.6 210 73.9 215 72.9 179 63.7 149 51.9 119 41.3 13 23.6 993 60.9
Any problems 33 234 74 26.1 80 27.1 102 36.3 138 48.1 169 58.7 42 76.4 638 39.1
Depression
No problems 42 29.8 104 36.6 130 441 128 45.6 145 50.5 145 50.3 26 47.3 720 441
Any problems 99 70.2 180 63.4 165 55.9 153 54.4 142 495 143 49.7 29 52.7 911 55.9
Fatigue
No problems 25 17.7 55 19.4 68 23.1 69 24.6 84 29.3 100 34.7 12 21.8 413 253
Any problems 116 82.3 229 80.6 227 76.9 212 75.4 203 70.7 188 65.3 43 78.2 1218 74.7
Sleep disturbance
No problems 12 8.5 11 3.9 16 5.4 23 8.2 15 52 20 6.9 4 7.3 101 6.2
Any problems 129 91.5 273 96.1 279 94.6 258 91.8 272 94.8 268 93.1 51 92.7 1530 93.8
Social roles
No problems 61 43.3 111 39.1 133 451 120 42.7 103 35.9 93 32.3 14 255 635 38.9
Any problems 80 56.7 173 60.9 162 54.9 161 57.3 184 64.1 195 67.7 41 74.5 996 61.1
Pain interference
No problems 85 60.3 167 58.8 163 55.3 141 50.2 134 46.7 118 41.0 21 38.2 829 50.8
Any problems 56 39.7 117 41.2 132 44.7 140 49.8 153 53.3 170 59.0 34 61.8 802 49.2
Cognitive function
No problems 31 22.0 85 29.9 106 35.9 119 42.3 117 40.8 122 42.4 16 29.1 596 36.5
Any problems 110 78.0 199 70.1 189 64.1 162 57.7 170 59.2 166 57.6 39 70.9 1035 63.5

Totals may not add up to 100% due to rounding.
PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system
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Appendix 29. PROPr population norms by age group (males) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 29 4.0 88 12.2 135 18.8 139 19.3 137 19.0 150 20.8 42 5.8 720 100.0
Physical function
No problems 26 89.7 72 81.8 110 81.5 100 71.9 76 55.5 73 48.7 13 31.0 470 65.3
Any problems 3 10.3 16 18.2 25 18.5 39 28.1 61 445 77 51.3 29 69.0 250 34.7
Depression
No problems 12 414 37 42.0 64 474 78 56.1 83 60.6 88 58.7 20 47.6 382 53.1
Any problems 17 58.6 51 58.0 71 52.6 61 43.9 54 39.4 62 41.3 22 52.4 338 46.9
Fatigue
No problems 9 31.0 24 27.3 40 29.6 39 28.1 46 33.6 58 38.7 12 28.6 228 31.7
Any problems 20 69.0 64 72.7 95 70.4 100 71.9 91 66.4 92 61.3 30 71.4 492 68.3
Sleep disturbance
No problems 2 6.9 7 8.0 8 59 15 10.8 7 51 13 8.7 4 9.5 56 7.8
Any problems 27 93.1 81 92.0 127 94.1 124 89.2 130 94.9 137 91.3 38 90.5 664 92.2
Social roles
No problems 15 51.7 42 47.7 70 51.9 74 53.2 60 43.8 58 38.7 12 28.6 331 46.0
Any problems 14 48.3 46 52.3 65 48.1 65 46.8 77 56.2 92 61.3 30 71.4 389 54.0
Pain interference
No problems 22 75.9 58 65.9 80 59.3 84 60.4 70 51.1 69 46.0 20 47.6 403 56.0
Any problems 7 24.1 30 34.1 55 40.7 55 39.6 67 48.9 81 54.0 22 52.4 317 44.0
Cognitive function
No problems 9 31.0 28 31.8 47 34.8 61 43.9 51 37.2 63 42.0 11 26.2 270 375
Any problems 20 69.0 60 68.2 88 65.2 78 56.1 86 62.8 87 58.0 31 73.8 450 62.5

Totals may not add up to 100% due to rounding.
PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system
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Appendix 30. PROPr population norms by age groups (females) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 112 12.3 196 215 160 17.6 142 15.6 150 16.5 138 15.1 13 1.4 911 100.0
Physical function
No problems 82 73.2 138 70.4 105 65.6 79 55.6 73 48.7 46 33.3 0 0.0 523 57.4
Any problems 30 26.8 58 29.6 55 34.4 63 444 77 51.3 92 66.7 13 100.0 388 42.6
Depression
No problems 30 26.8 67 34.2 66 41.3 50 35.2 62 41.3 57 41.3 6 46.2 338 37.1
Any problems 82 73.2 129 65.8 94 58.8 92 64.8 88 58.7 81 58.7 7 53.8 573 62.9
Fatigue
No problems 16 14.3 31 15.8 28 17.5 30 21.1 38 253 42 304 0 0.0 185 20.3
Any problems 96 85.7 165 84.2 132 82.5 112 78.9 112 74.7 96 69.6 13 100.0 726 79.7
Sleep disturbance
No problems 10 8.9 4 2.0 8 5.0 8 5.6 8 53 7 51 0 0.0 45 49
Any problems 102 91.1 192 98.0 152 95.0 134 94.4 142 94.7 131 94.9 13 100.0 866 95.1
Social roles
No problems 46 41.1 69 35.2 63 39.4 46 324 43 28.7 35 25.4 2 15.4 304 334
Any problems 66 58.9 127 64.8 97 60.6 96 67.6 107 71.3 103 74.6 11 84.6 607 66.6
Pain interference
No problems 63 56.3 109 55.6 83 51.9 57 40.1 64 42.7 49 355 1 77 426 46.8
Any problems 49 43.8 87 444 77 48.1 85 59.9 86 57.3 89 64.5 12 92.3 485 53.2
Cognitive function
No problems 22 19.6 57 29.1 59 36.9 58 40.8 66 44.0 59 42.8 5 38.5 326 35.8
Any problems 90 80.4 139 70.9 101 63.1 84 59.2 84 56.0 79 57.2 8 61.5 585 64.2

Totals may not add up to 100% due to rounding.
PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system
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Appendix 31. SF-6D population norms by age group (total) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 141 | 86 | 284 | 174 | 295 | 18.1 | 281 | 17.2 | 287 | 17.6 | 288 | 17.7 | 55 3.4 | 1631 | 100.0
PHSYICAL FUNCTIONING
No limitations in vigorous activities 92 | 652 | 178 | 62.7 | 170 | 57.6 | 128 | 456 | 76 | 265 | 49 | 17.0 7 12.7 | 700 | 42.9
A little limitations in vigorous activities 36 | 255 | 55 | 194 | 73 | 247 | 73 | 260 | 109 | 38.0 | 117 | 40.6 | 15 | 27.3 | 478 | 29.3
A little limitations in moderate activities 9 6.4 28 9.9 29 9.8 50 | 178 | 61 | 213 | 77 | 26.7 | 18 | 32.7 | 272 | 16.7
A lot of limitations in moderate activities 1 0.7 3 11 5 1.7 4 1.4 7 24 10 3.5 2 3.6 32 2.0
A little limitations in bathing and dressing 2 14 13 4.6 15 5.1 21 7.5 25 8.7 32 | 111 | 12 | 218 | 120 | 74
A lot of limitations in bathing and dressing 1 0.7 7 25 3 1.0 5 1.8 9 3.1 3 1.0 1 1.8 29 1.8
ROLE LIMITATIONS
You have no problems with your work or other regular daily
activities as a result of your physical health or any emotional 92 | 652 | 193 | 68.0 | 202 | 685 | 190 | 67.6 | 175 | 61.0 | 143 | 49.7 | 19 | 345 | 1014 | 62.2
problems
You are limited in Fhe kind of work or other activities as a 9 6.4 29 77 17 58 21 75 23 8.0 45 | 156 | 14 | 255 | 151 | 93
result of your physical health
You accomplish less than you would like as a result of 31 |220| 35 |123| 43 |146| 28 [100| 35 | 122 | 37 |128| 6 | 109 | 215 | 132
emotional problems
You are limited in the kind of work or other activities as a
result of your physical health and accomplish less than you 9 6.4 34 (120 | 33 | 112 | 42 | 149 | 54 | 188 | 63 | 219 | 16 | 291 | 251 | 154
would like as a result of emotional problems
SOCIAL FUNCTIONING
Your health limits your social activities none of the time 79 | 56.0 | 149 | 525 | 169 | 57.3 | 166 | 59.1 | 176 | 61.3 | 180 | 625 | 31 | 56.4 | 950 | 58.2
Your health limits your social activities a little of the time 27 | 191 | 50 |[176 | 31 | 105 | 42 | 149 | 25 8.7 37 | 12.8 8 145 | 220 | 135
Your health limits your social activities some of the time 21 | 149 | 55 [ 194 | 59 |200| 48 | 171 | 47 |16.4 | 39 | 135 | 10 | 182 | 279 | 17.1
Your health limits your social activities most of the time 11 7.8 20 7.0 24 8.1 15 5.3 22 7.7 19 6.6 3 55 | 114 | 7.0
Your health limits your social activities all of the time 3 2.1 10 35 12 4.1 10 3.6 17 5.9 13 45 3 55 68 4.2
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18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n [ % | n | % | n]% [ n % | n|]% | n]%][ n]|] %]|n %
PAIN
You have no pain 62 | 440 | 104 | 366 | 111 | 376 | 90 | 320 | 86 | 30.0 | 8 | 299 | 14 | 255 | 553 | 339
é%‘tjhhgl‘fsﬁja;’ghi“; éﬂ;gigﬂo‘&fxiﬁ)‘” ith your normal work | 5 | 145 | 52 | 183 | 50 | 169 | 47 | 167 | 56 | 195 | 47 | 163 | 8 | 145 | 280 | 172
:J’tlsjlggzﬁepﬁg‘nizagr:gtﬁ;ff;sjvgﬁ;‘ g’i’i‘t‘tﬁ:gﬁ"a' work (both 40 | 284 | 79 | 278 | 85 | 288 | 84 | 209 | 79 |275| o1 | 316 | 18 | 327 | 476 | 29.2
OYJ’I‘;IL‘g‘(ﬁepﬁg‘nﬁgaatr:gtﬁgzesrg\zm;‘ %%‘égr‘a"tg&a' work (both 15 |106| 30 | 106 | 31 |105| 41 | 146 | 390 | 136 | 36 | 125| 13 | 236 | 205 | 126
;(J’tglggﬁepﬁg‘nfza;r:gtﬁgj;g;gﬁ;‘ é’gl‘:g Z%riTa' work (both 3 [ 21| 14 | 49| 10 | 34| 17 | 60| 18 | 63| 25 | 87| 1 | 18| 88 | 54
o s v i oty ooy ™" | 1+ o7 | s [16[ @ [ar| 2 or] 0 [a1] s |10] 1 [1e]m |1a
MENTAL HEALTH
You feel tense or downhearted and low none of the time 21 | 149 | 37 | 130 | 56 | 190 | 69 | 246 | 90 | 314 | 116 | 403 | 25 | 455 | 414 | 254
You feel tense or downhearted and low a little of the time 26 | 184 | 58 | 204 | 73 | 247 | 83 | 295 | 72 | 251 | 74 | 257 | 11 | 200 | 397 | 243
You feel tense or downhearted and low some of the time 59 (418 | 88 |310| 8 |278| 73 | 260 | 72 | 251 | 62 |215 | 13 | 23.6 | 449 | 275
You feel tense or downhearted and low most of the time 32 | 227 | 81 | 285 | 73 (247 | 49 | 174 | 41 | 143 | 28 9.7 6 109 | 310 | 19.0
You feel tense or downhearted and low all of the time 3 2.1 20 7.0 11 3.7 7 2.5 12 4.2 8 2.8 0 0.0 61 3.7
VITALITY
You have a lot of energy all of the time 18 12.8 21 74 39 13.2 | 48 171 | 36 125 | 43 14.9 6 10.9 | 211 | 129
You have a lot of energy most of the time 48 | 340 | 101 | 356 | 106 | 359 | 99 | 35.2 | 121 | 422 | 121 | 420 | 19 | 345 | 615 | 37.7
You have a lot of energy some of the time 49 | 348 | 93 | 327 | 91 [308 | 93 |331| 70 |244 | 73 | 253 | 20 | 36.4 | 489 | 30.0
You have a lot of energy a little of the time 9 6.4 38 | 134 | 28 9.5 20 7.1 26 9.1 22 7.6 5 9.1 | 148 | 91
You have a lot of energy none of the time 17 | 121 | 31 (109 | 31 |105| 21 75 34 | 118 | 29 | 101 5 9.1 | 168 | 10.3

Totals may not add up to 100% due to rounding.
SF-6D = Short-Form 6-Dimensions
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Appendix 32. SF-6D population norms by age group (males) (135)

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 29 4.0 88 | 12.2 | 135 | 188 | 139 | 19.3 | 137 | 19.0 | 150 | 20.8 | 42 5.8 | 720 |100.0
PHSYICAL FUNCTIONING
No limitations in vigorous activities 22 | 759 | 62 | 705 | 84 |622 | 71 |511| 41 |299 | 32 | 213 7 16.7 | 319 | 443
A little limitations in vigorous activities 6 207 | 13 | 148 | 31 | 230 | 42 | 302 | 52 | 380 | 67 |447 | 12 | 286 | 223 | 31.0
A little limitations in moderate activities 0 0.0 7 8.0 10 7.4 18 | 129 | 22 | 161 | 31 | 207 | 13 | 31.0 | 101 | 140
A lot of limitations in moderate activities 0 0.0 0 0.0 1 0.7 0 0.0 2 15 3 2.0 2 4.8 8 11
A little limitations in bathing and dressing 0 0.0 4 45 9 6.7 7 5.0 14 | 102 | 16 | 10.7 7 16.7 | 57 7.9
A lot of limitations in bathing and dressing 1 34 2 2.3 0 0.0 1 0.7 6 44 1 0.7 1 24 12 1.7
ROLE LIMITATIONS
You have no problems with your work or other regular daily
activities as a result of your physical health or any emotional 22 | 759 | 72 | 818 | 103 | 76.3 | 105 | 755 | 97 | 708 | 81 | 540 | 15 | 357 | 495 | 68.8
problems
You are limited in Fhe kind of work or other activities as a 0 0.0 4 45 4 30 7 50 7 51 o4 1160 | 10 | 238 | 56 78
result of your physical health
You gccompllsh less than you would like as a result of 4 13.8 7 8.0 13 96 12 86 13 95 29 | 147 6 143 77 | 107
emotional problems
You are limited in the kind of work or other activities as a
result of your physical health and accomplish less than you 3 10.3 5 5.7 15 | 111 | 15 | 108 | 20 | 146 | 23 | 153 | 11 | 262 | 92 | 12.8
would like as a result of emotional problems
SOCIAL FUNCTIONING
Your health limits your social activities none of the time 15 | 51.7 | 55 |625| 84 | 622 | 87 |626 | 89 | 65.0 | 103 | 68.7 | 26 | 619 | 459 | 63.8
Your health limits your social activities a little of the time 9 310 | 13 | 148 | 15 | 111 | 19 | 13.7 | 13 9.5 16 | 10.7 6 143 | 91 | 126
Your health limits your social activities some of the time 3 103 | 10 (114 | 23 | 170 | 22 | 158 | 19 | 139 | 18 | 120 7 16.7 | 102 | 14.2
Your health limits your social activities most of the time 1 34 5 5.7 6.7 5.0 10 7.3 6.0 1 24 42 5.8
Your health limits your social activities all of the time 1 34 5 5.7 4 3.0 4 2.9 6 44 4 2.7 2 4.8 26 3.6




8¢1

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n | % [ n [ % [ n[% | n] %[ n]%]| n]%]| n %] n][%
PAIN
You have no pain 17 | 586 | 40 | 455 54 | 400 | 58 | 417 | 51 | 372 | 47 | 313 | 14 | 333 | 281 | 39.0
é%‘tjhhgl‘fsﬁja;’ghi“; éﬂ;gigﬂo‘&fxiﬁ)‘” ithyournormalwork | 5= | 153 | 18 | 205 | 27 | 200 | 25 | 180 | 24 |175| 30 | 200| 7 | 167 | 134 | 186
Ilf’tlsjlg‘:‘;ﬁepﬂg‘niza;:gtﬁgjsr:\z;"rﬁ;‘ your normal work (both 7 |241| 22 | 250 | 39 | 289 | 36 | 259 | 37 | 270| 48 | 320| 14 | 333 | 203 | 282
OYJ’I‘;IL‘g‘(ﬁepﬁg‘nﬁgaatr:gtﬁgzesrgjvmg‘ %%‘éu‘a"tg&a' work (both 2 |69 | 6 | 68| 11 |81 | 18 |120] 16 |117| 13 | 87 | 6 |143| 72 | 100
e e s s ol G| o 00 | 2 |23 | o 22| 2 |14 | ¢ |28 | 67| 0 |00 |20
e ot s e e ok G| o a0 | o |00 | 1+ |07 | 0 |oo| s |as| 2 |sa| 1|26 8 |12
MENTAL HEALTH
You feel tense or downhearted and low none of the time 6 207 | 12 | 136 | 30 | 222 | 37 | 266 | 46 | 336 | 72 |480 | 21 | 500 | 224 | 311
You feel tense or downhearted and low a little of the time 9 310 25 | 284 | 35 | 259 | 48 | 345 | 36 | 263 | 37 | 247 8 19.0 | 198 | 27.5
You feel tense or downhearted and low some of the time 7 241 | 21 | 239 | 40 | 296 | 30 | 216 | 39 | 285 | 29 | 193 8 19.0 | 174 | 242
You feel tense or downhearted and low most of the time 6 207 | 24 | 273 | 27 [ 200 | 21 | 151 | 12 8.8 53 5 119 | 103 | 14.3
You feel tense or downhearted and low all of the time 1 34 6 6.8 3 2.2 3 2.2 4 2.9 4 2.7 0 0.0 21 2.9
VITALITY
You have a lot of energy all of the time 7 241 | 10 | 114 | 20 | 2148 | 27 | 194 | 17 | 124 | 23 | 153 5 119 | 109 | 151
You have a lot of energy most of the time 12 | 414 | 41 | 466 | 48 | 356 | 50 | 36.0 | 64 | 46.7 | 74 | 493 | 17 | 405 | 306 | 425
You have a lot of energy some of the time 5 172 | 23 | 261 | 41 | 304 | 45 | 324 | 38 |277 | 32 | 213 | 13 | 310 | 197 | 274
You have a lot of energy a little of the time 2 6.9 8 9.1 14 | 104 9 6.5 9 6.6 11 7.3 5 119 | 58 8.1
You have a lot of energy none of the time 3 10.3 6 6.8 12 8.9 8 5.8 9 6.6 10 6.7 2 4.8 50 6.9

Totals may not add up to 100% due to rounding.
SF-6D = Short-Form 6-Dimensions
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Appendix 33. SF-6D population norms by age group (females) (135

18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n % n % n % n % n % n % n % n %
Total 112 | 12.3 | 196 | 215 | 160 | 17.6 | 142 | 156 | 150 | 165 | 138 | 151 | 13 1.4 | 911 |100.0
PHSYICAL FUNCTIONING
No limitations in vigorous activities 70 | 625 | 116 | 59.2 | 86 |[538 | 57 |401| 35 | 233 | 17 | 123 0 0.0 | 381 | 418
A little limitations in vigorous activities 30 (268 | 42 | 214 | 42 | 263 | 31 | 218 | 57 |380| 50 | 36.2 3 231 | 255 | 28.0
A little limitations in moderate activities 9 8.0 21 (107 | 19 | 119 | 32 | 225 | 39 |26.0| 46 | 333 5 385 | 171 | 188
A lot of limitations in moderate activities 1 0.9 3 15 4 2.5 4 2.8 5 33 7 51 0 0.0 24 2.6
A little limitations in bathing and dressing 2 18 9 4.6 3.8 14 9.9 11 7.3 16 | 11.6 5 385 | 63 6.9
A lot of limitations in bathing and dressing 0 0.0 5 2.6 3 19 4 2.8 3 2.0 2 14 0 0.0 17 1.9
ROLE LIMITATIONS
You have no problems with your work or other regular daily
activities as a result of your physical health or any emotional 70 | 625 | 121 | 617 | 99 [ 619 | 85 |59.9 | 78 | 520 | 62 | 449 4 30.8 | 519 | 57.0
problems
You are limited in Fhe kind of work or other activities as a 9 8.0 18 92 13 81 14 9.9 16 | 107 | 21 | 152 4 208 | 95 | 104
result of your physical health
You accomplish less than you would like as a result of 27 | 241| 28 |143| 30 |188| 16 |113| 22 |147| 15 |109| o | 00 | 138 | 151
emotional problems
You are limited in the kind of work or other activities as a
result of your physical health and accomplish less than you 6 5.4 29 | 148 | 18 | 113 | 27 | 190 | 34 | 227 | 40 | 29.0 5 385 | 159 | 175
would like as a result of emotional problems
SOCIAL FUNCTIONING
Your health limits your social activities none of the time 64 | 571 | 94 | 480 | 8 |531| 79 |556 | 87 |580 | 77 | 558 5 38.5 | 491 | 53.9
Your health limits your social activities a little of the time 18 | 161 | 37 [ 189 | 16 | 100 | 23 | 16.2 | 12 8.0 21 | 15.2 2 154 | 129 | 14.2
Your health limits your social activities some of the time 18 | 161 | 45 [ 230 | 36 |225| 26 | 183 | 28 | 187 | 21 | 152 3 231 | 177 | 194
Your health limits your social activities most of the time 10 8.9 15 7.7 15 94 8 5.6 12 8.0 10 7.2 2 154 | 72 7.9
Your health limits your social activities all of the time 2 18 5 2.6 8 5.0 6 4.2 11 7.3 9 6.5 1 7.7 42 4.6
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18-24 25-34 35-44 45-54 55-64 65-74 75+ Total

n | % [ n [ % | n % | n % | n [ % | n | %[ n ] %[ n %
PAIN
You have no pain 45 (402 | 64 | 327 | 57 | 356 | 32 |25 35 | 233 39 [283| O 0.0 | 272 | 29.9
é%‘tjhhgl‘fsﬁja;’ghi“; éﬂ;gigﬂo‘&fxiﬁ)‘” ith yournormal work |17 | 455 | 34 | 173 | 23 | 144 | 22 |155| 32 |213| 17 |123| 1 | 7.7 | 146 | 160
Ilf’tlsjlggzﬁepﬁg‘nigfr:gtﬁgj;g;ﬂ;‘ ;’fl‘t‘trlg‘g:{”a' work (both 33 | 295 | 57 | 201 | 46 | 288 | 48 |338 | 42 |280| 43 [312| 4 |308] 273 | 300
OYJ’I‘;IL‘g‘(ﬁepﬁg‘nﬁgaatr:gtﬁgzesrg\zm;‘ %%‘é’;a‘ig&a' work (both 13 |116| 24 |122| 20 |125| 23 | 162 | 23 |153| 23 | 167 | 7 |538| 133 | 146
Zlf’t‘sjlggﬁepﬁg‘nfza;r:gtﬁgf;:jv;‘:ﬁ;‘ é’gl‘:; gcl’;i'pa' work (both 3 | 27| 12 |61| 7 |44 15 |106] 14 | 93| 15 |100| 1 | 77 | 67 | 74
e e <" | 1 085 [20| 7 |aa]2 14| 4 21| 3 [or] 0 00| m |2z
MENTAL HEALTH
You feel tense or downhearted and low none of the time 15 (134 | 25 | 128 | 26 | 163 | 32 | 225 | 44 | 293 | 44 | 319 4 30.8 | 190 | 20.9
You feel tense or downhearted and low a little of the time 17 | 152 | 33 | 168 | 38 | 238 | 35 | 246 | 36 | 240 | 37 | 268 3 231 | 199 | 218
You feel tense or downhearted and low some of the time 52 | 464 | 67 | 342 | 42 | 263 | 43 |303| 33 |220| 33 | 239 5 38.5 | 275 | 30.2
You feel tense or downhearted and low most of the time 26 | 232 | 57 | 291 | 46 [ 288 | 28 |19.7| 29 | 193 | 20 | 145 1 7.7 | 207 | 22.7
You feel tense or downhearted and low all of the time 2 18 14 7.1 8 5.0 4 2.8 8 5.3 4 29 0 0.0 40 44
VITALITY
You have a lot of energy all of the time 11 9.8 11 5.6 19 | 119 | 21 | 148 | 19 | 127 | 20 | 145 1 7.7 | 102 | 11.2
You have a lot of energy most of the time 36 (321 60 | 306 | 58 |363| 49 |345| 57 | 380 | 47 | 341 2 15.4 | 309 | 33.9
You have a lot of energy some of the time 44 | 393 | 70 | 357 | 50 | 313 | 48 |338| 32 | 213 | 41 | 29.7 7 538 | 292 | 32.1
You have a lot of energy a little of the time 7 6.3 30 | 153 | 14 8.8 11 7.7 17 | 113 | 11 8.0 0 0.0 90 9.9
You have a lot of energy none of the time 14 | 125 | 25 | 128 | 19 | 119 | 13 9.2 25 | 167 | 19 | 138 3 23.1 | 118 | 13.0

Totals may not add up to 100% due to rounding.
SF-6D = Short-Form 6-Dimensions




Appendix 34. Mean level scores in health domains of three preference-accompanied
measures by genders (135)

PHYSICAL FUNCTION?®
EQ-5D-5L Mobility

PROPr Physical functioning®
SF-6D Physical functioning
SELF-CARE

EQ-5D-5L Self-care

USUAL ACTIVITIES/ROLE LIMITATIONS®
EQ-5D-5L Usual activities
SF-6D Role limitations®
PAIN/DISCOMFORT*
EQ-5D-5L Pain/discomfort”
PROPr Pain interference”
SF-6D Pain®

MENTAL HEALTH?®

EQ-5D-5L Anxiety/depression”
PROPr Depression®

SF-6D Mental health®
FATIGUE/VITALITY?

PROPr Fatigue®

4.5

SF-6D Vitality” _=———--------------——————a ¥
450

SLEEP
e e | 34.0
PROPr Sleep disturbance” P = == 95 -
e e S e |
COGNITIVE FUNCTION
e ey 228
PROPr Cognitive function po—r————————————— i
S| 23 9
SOCIAL FUNCTIONING/ROLES
e e = 1 198
PROPr Social roles” b R0
22
214
SF-6D Social functioning” 182
238
0 5 10 15 20 25 30 35 40 45

Mean level scores

. Total - Male . Female

Student’s t-test or analysis of variance was performed where a health domain was covered by more than one instrument. All
corresponding domain groups where there was a significant difference between the mean level score of the domain responses (p-
value<0.05) are marked with 2.

Student’s t-test or analysis of variance was performed to assess the difference between genders in each health domains of all three
instrtiments. All domains where there was a significant difference between the female and male subsample (p-value<0.05) are marked
with °.

PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-
Dimensions
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Appendix 35. Mean level scores in health domains of three preference-accompanied measures by age group (135)

Mobility/physcial function® ¢ Self-care * Usual activities/role limitations™ ¢ Pain/discomfort ¢ Mental health *®¢
50+
45+
404
354
304
25+
204
154
10+ =
@ 54 .,,,4——//‘
e ’__‘7/.
§ o
E iquenitlty < ; five functon © : ' EEREEERYE
5 Fatigue/vitality * Sleep Cognitive function Social functioning/roles SR S G S W &
= 504 8 8 ¢ 8 8
©
(]
= 454
404
354
301 -+ EQ-5D-5L
254 -e~ PROPr
~o- SF-6D

204
154
104
5-
0-

I & 3§ 3§ I RS & 3 3 N3 & 3 F 33X I I 3 & X &
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Student’s t-test or analysis of variance was performed to assess the difference between age groups. All domains where p-values were <0.05 are marked with @ for EQ-5D-5L, ® for PROPr and © for SF-6D.

N
Age groups (years

PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-Dimensions
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Appendix 36. Proportion of respondents in the best possible health by age and gender groups (135)

Total Male Female

50% 4

40%

30% A

20%

10%

Respondents in the best possible health (%)

0% 4

18-24 25-34 35-44 45-54 55-64 65-74 75+  18-24 25-34 35-44 45-54 55-64 65-74 75+  18-24 25-34 35-44 45-54 55-64 65-74 75+
Age groups (years)

-~ EQVAS -e- EQ-5D-5L -e- PROPr -e- SF-6D

PROPr = Patient-Reported Outcomes Measurement Information System-Preference scoring system; SF-6D = Short-Form 6-Dimensions; EQ VAS = EuroQol Visual Analogue Scale
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