CORVINUS
UNIVERSITY

w0 BUDAPEST

DEPARTMENT OF
HEALTH POLICY

Corvinus University of Budapest

Comparative analysis of health state utility measurement

methods

PhD Dissertation

Supervisor: Prof. Valentin Brodszky

Candidate: Péter Balazs

Budapest, 2023



Content

ISR 101 1 oo [FTox { (o] o RS PRTRRRR 8
1.1, Keyterms and definitioNS.......c.cccvoveiieiiiie e 9
1.2.  Addressing the need fOr reSEarch..........ccooveiiieiiiie s 10
1.3.  Overview of the research framework ... 11

2. Theoretical DaCKGroUNd............coooiiiiiiii e 13
2.1, Health econOmMIC eVAIUALIONS........ccveiiiiieiieic e e 13

2.1.1.  COSt-MINIMIZALION .....eoitiiiiiieieeie et sre et sre e e 13
2.1.2.  CoSt-DENEFIt @NAIYSIS .....eeveiieieiieie e 14
2.1.3.  CosSt-effeCtiveness @nalySIS .........cccoririiiiiiieiese e 14
2.1.4.  CoSt-ULIIILY @NAIYSIS.....cciiiiiiieiicscee s 15
2.1.5.  FINancing threSNOIS ..........ccooiiiiiiiiiiee e 16
2.1.6.  Welfarist and extra-welfarist approach of evaluations..............ccccoovnvnininnnnnn, 18
2.2, QUANIEY OF HIT ..t 19
2.2.1.  Health-related quality of life ..........cccooveiiiiiie e, 19
2.2.2.  Quality-adjusted life YEArS ........cccecveiieiicie e 20
2.2.3.  Well-being and capability MEaSUreS ...........ccceevvivieiieiice e, 21
2.2.4.  Patient reported OULCOMES ......ceciviiieiieeieeie e ese ettt sre e sraenne e 22
2.3.  Health state utility MeasUreMeNt ...........ccccveiiiieiieie e 22
2.3.1.  Direct utility MEASUIEMENES ......cc.eiviiieeieciece et 23
2.3.2.  Indirect utility MeasUreMENTS .........cccciveiieieieere e 23
2.4, Time trade-0ff MEthOd........ccoiiiiiiie e 24
2.4.1.  Conventional and cOMPOSItE taSK..........ccccvveieeriiieieece e, 25
2.4.2.  Vignette-based and self-experienced asseSSMENtS .........ccccvveveevieveeieeieesreennean, 28
2.4.3. Patients and general populations valuations.............c.cccceeiveieiie e v, 29

3. Research objective and NYPOLhESIS ..o 31

4. Systematic review of time trade-off measurements in HUNQary ..........ccccocevviiiiincienen, 32
4.1. Introduction of the review study in HUNGAIY.........cccooeiiiiiiniiiie e 32
4.2.  Methodology of systematic literature review in HUNQary .........cccccooovveieiinnnnnennn, 32

4.2.1.  Search terms and Srategy ........ccccueerierrierierierie st 32
4.2.2.  StUAY SEIECTION CIITEIIA .. .eviviiiiiiieiieieee e 33
4.3. Results of systematic literature review in HUNGary ..........ccooeevereneneneninieseeeen, 33
4.3.1.  Results Of SEleCted STUIES.......ccveivieerieeeie e 35



4.3.2. Results of TTO utility measurement in HUNQary ........ccccoocevvevveiesieseece e 36

4.3.3.  Health utility results of TTO studies in HUNGArY .........cccccceoveiveveiiieniere e 37
5. Review and meta-analysis of time trade-off measurements in depression....................... 40
5.1.  Introduction of the depreSSiON FEVIEW .........ccccccveiveiieiieiieiieee e e sie e sie e 40
5.2.  Methodology of systematic review in depression .........cccccvveveieenesrieseeseeseeseennen, 40
5.2.1.  SEAMCH SrAtBQY ...ocveiveiiieiieieieit e 40
5.2.2.  Method of Study SEIECTION .....ocvviiiiie e 41
ST T D 1 r- -1 1 £ [0 SRR 42
5.2.4.  Study quality 8SSESSIMENT.......cc.oiiiiiiiieieiee e 42
5.2.5.  Method of Meta-analySiS .......cccoriiiiiiiiiiieie e 42
5.3.  Results of systematic review in depreSSION ..........cccvvvrerieeerierienie e, 43
5.3.1.  Results of studies characteristics in depression..........coceovererererenisesesieeieennns 45
5.3.2.  Results of applied TTO methods in depresSion ..........ccooviverenieseeneereeseeneenn, 47
5.3.3.  Results of health state vignette COMPAriSoN ...........ccocvvriereieneneniseeeeeeees 48
5.3.4. Results of quality assessment based on MVH ........cccccooviiiiiiiiicnnneee e, 50
5.3.5.  Results on meta-analysis and regression in depression..........ccccceevvveveerieinennnn 51
5.3.6. TTO utility catalogue in depreSSiON .........cccveiveieciieiieeie e 54
6. Measurement agreement between direct and indirect utility measures ............ccccccvvenen. 57
6.1. Introduction to the agreement StUAY ..........ccoveieiieii i 57
6.2.  Study MethodOlOgY .....cc.ecieiiieiecece e 58
6.2.1.  Direct and indirect utility measurement toolS ............cccoevveiieieiievie s, 58
6.2.2.  Methods of agreement inVestigation ............cccccvevieiieeii i, 60
6.2.3.  Regression analysis of sociodemographic factors...........c.ccocevvviiciieie i, 61
6.3. Results of measurement agreEMENt ..........ccoocviieiieiiiiie i 61
6.3.1.  Comparison Of UtIlIty SCOIES ......cecvveiieiiiic e, 62
6.3.2.  Agreement results of direct and indirect utility measures............cccceevevvereennenn, 67
6.3.3.  Regression results of impacts on ULHHITIES ..........cceviiiiiiiiie e, 69
7. Capability measurement in mental health StatesS............ccocooviiiiiiiiiiii e, 71
7.1. Introduction to the capability study in HUNQArY .........ccccooviiiiiiiieneeeee, 71
7.2.  Methods of mental capability STUY..........cccooiriiiiiiiiie e, 72
7.2.1.  Psychometric evaluation of the OXCap-MH ..........ccccooiiiiiiiiieen, 72
7.2.2.  Mental health measurement iNStFUMENTS.........cccvvveriierieieseere e 72
7.2.3. POPUIALION NOIM L.ttt 73



7.3.  Mental capability results of the Hungarian general population.............c.ccccceervvenenn. 74

7.3.1.  OxCap-MH psychometriC Properties ........cccovvereevereeieeiieseese e see e e, 75
7.3.2.  Comparison of mental health measurement SCOres.........c.ccovevveverieeseeieseennnnn, 76
7.3.3.  OXCap-MH population NOMM .......ccoiieiiiieceee e 78
Dol U1 (o] PSPPSRSO 81
8.1. Challenges of health economic evaluations..............cccccevvirriiiininnienie e 81
8.2.  Systematic literature review of TTO in Hungary Study ..........ccccccevvnininieniiniiennennn, 83
8.3.  Systematic literature review and meta-analysis in depression study..............c......... 84
8.4. Measurement agreement between direct and indirect utility measures study ........... 85
8.5. Mental capability measurement and OXCAP-MH population norm study ............... 87
SUMMEBIY .ttt b e e bt nbe b e b e n e 90
9.1  Answering the research qUESTION ...........oviiiiiiiiei e, 90
T ©0] o] 11 [ o OSSP 90
RETEIBINCES ...ttt e st e e be e s e s Re et e e ne e e re e teeneeane e eeeneenres 92



List of Tables

Table 1 — Cost-minimization analysis eXampPle ..o 13
Table 2 - Cost-effectiveness analysis eXample..... ... 14
Table 3 - Cost-effectiveness analysis eXample..... ... 15
Table 4 - Financing threshold tYPesS ........cov i 17
Table 5 - Different societal values of health (gain) production .............cccccceveiiiiiiiiiiienenen, 17
Table 6 - Typology of HRQOL MEASUIEMENTS........cceeiiiiiiieriieie e sieeie e ee e 20
Table 7 - TTO method attributes by valuation protoCols............cccceveieneniienciieeeee, 25
Table 8 — Different health state descriptions of 'mild depression' by vignettes. ...................... 29
Table 9 - Search strategy of TTO studies in HUNGAIY...........coviiiiiiiienee e 33
Table 10 - Study characteristics of TTO studies in HUNQArY ..........ccccooeveniieninenesieeeee, 36
Table 11 - Attributes of TTO method among Hungarian Studies ............cccceoerirvnienieiienienen, 37
Table 12 - TTO utility catalogue of Hungarian Studies..............cccovveieeieiieeiieese e 39
Table 13 - Search strategy of TTO studies in depreSSioN ..........ccceeveieereiieiieese s s e 41
Table 14 - TTO study characteristics iN depPreSSION ........cc.ecvveiierieiieie e 47
Table 15 - TTO attributes of depression StUAIES .........cccveveiiieiieiiiicce e 48
Table 16 - Comparison of health state vignettes in depression studies............ccccoovevvvervinenen. 50
Table 17 - Quality check of TTO protocols in depression StUdIES.........cccccveivereiieiierecieennn 51
Table 18 - Meta-regression results of effects on vignette-based utility mean values .............. 54
Table 19 - TTO utility catalogue in dePreSSION. ........c.ccviieiieiieie e 56
Table 20 - Categorization of compared direct and indirect utility measurements................... 60
Table 21 - Sample characteristics of dermatology patients in the agreement study ................ 62

Table 22 - Comparison of four utility measurement scores in four dermatological diseases .. 66

Table 23 - Measurement agreement results between direct and indirect utility measures....... 67
Table 24 - Tobit regression results of sociodemographic variables impact on utility estimates
.................................................................................................................................................. 70
Table 25 - Population characteristic categories used for normative data presentation ............ 74
Table 26 - Sample characteristics of the mental capability (OXCAP-MH) study.................... 75
Table 27 - Comparison of capability (OXCAP-MH, ICECAP-A) and mental health status
measurement (PHQ-9, GAD-7) MEAN SCOTES ........ceurierieieriesiesiesieeieeiee e see et es 78
Table 28 — OXCAP-MH population normative reSUlLS...........cccevvieeiieere e 79

Table 29 - Regression results of sociodemographic factors impacting the OxCAP-MH
(02T 02011 1 VST - ST 80






List of Figures

Figure 1 - Illustration of the theoretical framework of the research ............ccccociviiiiiicienn, 12
Figure 2 - Optimal QALY production in welfarist and extra welfarist approach .................... 18
Figure 3 - Utility calculation of conventional TTO ..o 26
Figure 4 - Utility calculation of cOMpPOSIte TTO......ccoiiiiiiiiiiiieeeeee e 27
Figure 5 - Lead and lag time composite TTO Variants ...........cccooveeeierenenenenese e 28
Figure 6 - PRISMA flowchart of the systematic review of Hungarian TTO studies............... 34
Figure 7 - Comparison of vignette-based TTO utilities between patients and general population
.................................................................................................................................................. 39
Figure 8 - PRISMA flowchart of systematic review of TTO studies in depression ................ 44
Figure 9 - Meta analysis of vignette-based mean utilities in mild depression ...............ccc....... 52
Figure 10 - Meta analysis of vignette-based mean utilities in moderate depression................ 52
Figure 11 - Meta analysis of vignette-based mean utilities in severe depression .................... 53
Figure 12 - Distribution of utility values according to TTO, EQ5D5L, mDLQI and vDLQI
ITVBASUIES ...ttt ekttt se et e bt et e ek e et e e he £ e bt e 4R s e e b e e e Re £ e bt e e Re e e bt e e R et e nbe e e mb e e b e e ann e e nnneanreennee s 63
Figure 13 — TTO-mDLQI agreement Plot..........ccocoiiieiieiicie e 68
Figure 18 — mDLQI-vDLQI agreement Plot..........cccooeiiiiiiiiiiese e 68
Figure 17 — EQ5D5L-mDLQI agreement Plot........cccoeiieiiiiiiiece e 68
Figure 15 — TTO-VDLQI agreement PlOt..........ccoveiviiieiieii e 68
Figure 16 — EQ5D5L-VDLQI agreement Plot.......cccocoveiieiiiiiiiece e 68
Figure 14 — TTO-EQS5D5L agreement PlOt..........covieiieii i 68
Figure 19 - Item response distribution on OXCAP-MH instrument............c.ccocoevveveiieieennene, 76


file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480975
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480980
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480982
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480983
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480984
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480985
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480986
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480986
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480987
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480988
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480989
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480990
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480991
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480992
file:///C:/Users/pbalazs/Downloads/BP_phd%20dissertation_2023.docx%23_Toc135480993
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ABSIS- Autoimmune Bullous Skin Disorder Intensity Score (clinical tool)
ASCOT- Adult Social Care Outcomes Toolkit (questionnaire)
BTD- better than dead (health state)

CET- cost-effectiveness threshold
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EQ-VT- EuroQol Valuation Technology (protocol)

HRQoL- health-related quality of life

HSU- health state utility (measurement score)

HTA- health technology assessment

ICECAP-A/O- Icepop Capability measure for Adults/Elderly (questionnaire)
MAU- multi-attribute utility

mDLQI- mapping based DLQI utility score

MVH- Measurement and Valuation of Health (protocol)
OxCAP-MH- Oxford Capabilities questionnaire—Mental Health
PASI- Psoriasis Area Severity Index (clinical tool)

PRO- patient reported outcomes

QALY- quality-adjusted life years

QoL- quality of life

QWB- Quality of Well-being Index

SARTORIUS- Modified Sartorius Scale (clinical tool)
SCORAD- Scoring Atopic Dermatitis (clinical tool)

SF-6D- Short Form six dimension (questionnaire)

SG- standard gamble

TTO- time trade-off

VAS- visual analogue scale

vDLQI- value set based DLQI utility score

WTD- worse than dead (health state)

WTP- willingness to pay



1. Introduction

The past few decades brought extent focus on measuring the impact of chronic diseases on
health-related quality of life (HRQoL) [1]. The interest of certain scientific fields such as
medicine, health policy or pharmacology show extent focus on evaluating health interventions
that treat various mental or physiological chronic illnesses. There are more than 293.000
publications of ‘health economic evaluation’ and 174.000+ ‘health state utility’ publications on
a large medical database (PubMed, searched as a combination of: (i) "health gain” OR "health
evaluat*" OR "cost" AND (“effective*" OR "utilit*" OR "minimiz*" OR "benefit") and (ii)
"health state utilit*" OR "health utilit** OR HSU OR HSUV OR "utilit*" AND ("score" OR
"value*" OR "measure*" OR "elicit*" OR "estimat*") in May 2023).

Health is defined as an infinite demand, which is supplied by the finite health care system.
Any health improvement is considered as a public good, while all societies could be a bit
healthier in psychological and physiological domains. Many effective health interventions and
programs exist that improve the health of population. Economics fundamentally focuses on
redistribution of scarce resources — to do it optimally, health economic evaluations are
performed for information proposes — allocative decisions are made by the government (or

responsible decision maker in healthcare) [2].

Health economics evaluations hold on a primary aim: application of effective
redistribution of scarce resources within health care system. Health economics guides decision
making by quantifying costs and benefits of an intervention to analyse maximise welfare
surplus. Principally the prioritization of societal needs is out of the scope of health economics,

such trade-offs are investigated by health policy fields [3].

Most frequently health economic evaluations apply a standard health outcome measure
called quality-adjusted life year (QALY) [4]. The QALY combines two components, given as
(1) quality of life — expressed in terms of life years gained/saved and (2) quality of life —
measured by a HRQoL instrument, usually a health state utility (HSU) ! elicitation method [5].

Unforeseen events such as an outbreak of a pandemic (e.g. COVID-19) make
extraordinary focus on mental health in medicine as well as in health economic research fields.

Mental diseases such as anxiety, bipolar disorder, depression, dysthymia, obsessive-compulsive

! The text refers on health state utility as HSU or utility or health utility interchangeably.



disorder, panic disorder, cause deterioration in peoples HRQoL and/or negatively affect their
subjective well-being and other non-health related domains such as capabilities. Chronic mental
diseases may lead to sleeping and eating dysfunctions, meltdown in work ability and social
relations, terminating in disrupted role function, self-assessment or stigmatization. A
standardized measurement score is required that express HRQoL uniformly to compare the
intervention outcomes across diseases for healthcare resource allocation purposes. More
countries set the regulation of financial decision making, suggesting a HSU measurement to

quantify the outcome of the intervention [6].

Adequate decisions require comprehensive health economic evaluations that is based on
correct estimations [7]. The measurement of HRQoL and within it HSU estimation takes crucial
part in evaluation. Utility measurement takes a vital role in health economic evaluation, since
being the first step of the analysis. Various direct indirect and disease-specific methods were

designed to assess the utility of various health states.

1.1. Key terms and definitions

Quality of life (QoL) is defined as people’s perception of their life, that covers multiple domains
of life including believes, physical and mental health, social relationships, self-fulfilment and
well-being. Theoretically roots in Maslow’s human developmental perspective, that is build on

hierarchical satisfaction of needs [8].

To quantify health and describe health status in medicine and economic fields — a more
narrow — health-specific measurements have evolved out of QoL tools over the past 30 years.
HRQoL measures have a particular focus on physical, psychological and social domains of
health. Each domain consists of more attributes, such as (1) mobility, symptoms, pain are
typical physical health components; (2) emotions, mood, self-appraisal are core components of
the psychological domain; while (3) ability to function and personal relationships are social
domain related components that describe the persons daily role activities [9, 10]. A specific
type of HRQoL measurements are the HSU elicitation methods, that solely focus on physical

and psychological domains of health.

The utility concept is built on the rational decision making theory of Neumann-
Morgenstern. The theory assumes that people maximize their utility according to their
preferences and weight the components of their health according to that [11]. Generally, the
theory is well applicable in health state measurement, therefore the HSU is a widely used
approach to assess HRQoL [12, 13]. Utility values express the quality of the health state on a



0-1 interval scale, where zero means death, one is equivalent to full health, while negative

values represent health states that are worse than dead.

In direct HSU valuation tasks the health states are often described by vignettes. Health
state description also referred as anchoring vignette, is defined as a tool for illustrating a given
disease/imperfect health condition gravitating towards reality. Direct preference-based tasks
health description on the other edge can differ too, full health state can be defined in various
ways — such as perfect; desired in the future; best possible health state — each likely to modify
the HSU results. Direct HSU elicitation methods also may differ in measuring better than dead
(BTD) when the utility yield is 0-1 or worse than dead (WTD) health states that is represent in
negative health utilities [14, 15]. Generic or disease specific HRQoL questionnaires are applied
as multidimensional instruments which scores can be converted into HSU, and also frequently

used in patientreported outcome (PRO) as measurement endpoint in clinical studies.

In the past decade a growing interest towards measuring non-health domains of well-
being was evident. While the utility measures are rather designed to capture physical and
psychological domains of health, the measure of societal elements were marginalized. The
capability approach emphasizes the individual’s ability to achieve their valued objectives.

Individual’s capability is therefore defined as free to do things that are important in life [16].

Capability and HRQoL domains interact with each other, there is possibly a correlation
between the measurement scores. The great variety of health states combined with various
individual preferences/capabilities forecasts that people even with same disease will yield

different HRQoL and capability scores.

1.2. Addressing the need for research

The impact of chronic diseases on HRQoL explains the need for health interventions. Health
economic evaluations ought to advise decision making on redistribution of scarce resources by
finding the best incremental value of health gain, while potentially considering the societal
welfare, financing thresholds and benefits beyond health.

Evaluations apply QALY combining quality and quantity of life into a universally
comparable score. HSU measures are conducted to express the quality component of life, that
reflects on peoples’ perspectives about physiological (e.g. pain, mobility) and psychological

(e.g. emotions, stress, cognition) domains of health states.
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This thesis addresses the complexity of HSU assessment and intends to contribute on
better understanding it conceptually. Analysing the factors that impact HSU estimates and
exploring the relationship between different measurements, complementally with an alternative

framework the findings contribute to increase intervention/treatment efficiency in healthcare.

1.3. Overview of the research framework

The dissertation has a primary contribution to health economic evaluations, that apply welfarist
economic theory principle of maximizing incremental effect per affordable incremental cost.
Health effect as outcome of interventions is typically expressed with a unified measure called
QALY, combining quantity and quality of life referring to health gain. Quality of life in different
health states are captured by HRQoL measurements, where health state utility assessments gain
ground due (1) well fitting for cross-comparison of diverse health states, (2) being in line with
utilitarian welfare theory. HSU measures can be direct, when respondents are challenged to
choose between alternatives while revealing preferences for rather quality/quantity of life, or
indirect, when respondent rate questionnaire items on a rating scale, that cover domains of
health (e.g. physical functioning, vitality, social functioning, pain). The dissertation ought to
reveal analyse agreement between two certain types of direct and indirect HSU measurements
and provide information on which factors have impact on directly assessed utility estimates.
Special emphasis was designated to the methodological attributes of the time trade-off tasks,

for detecting huge extent of heterogeneity among application.

The QALY based quantification of health outcomes are often criticized for being too
narrow and allowing too much variance for preference-weighted component, thus new
alternatives (or subsidiary) appeared, like the capability approach. Arguments state that besides
physiological and psychological health domains, well-being and individual abilities have to be
taken into account when evaluating health outcomes of different interventions to

counterbalance the lopsided utilitarian analytical framework. (Figure 1)
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Figure 1 - llustration of the theoretical framework of the research
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2. Theoretical background

2.1. Health economic evaluations

Health economic evaluations cover a broad range of systematic analytical methods that are used
to compare the effectiveness of various therapies/interventions by comparing their cost and
outcomes. Besides the below introduced cost minimization, cost-benefit, cost-effectiveness and
cost-utility analysis program investigators often use other (non-direct comparison) techniques
such as cost of illness or cost-consequence analysis [17]. All evaluations are ought to inform
the decision-makers of full cost and benefits (often referred as health gain) of health
interventions (drug therapy, treatment, new medical device, etc.) while the effective

reimbursement of public resources is a priority for the societal welfare.

In the following chapters the four main types of health evaluations are introduced,
broadly. They all directly compare costs with outcomes but do so in different ways fitting to
the attributes of the intervention. The costs in all examples are defined as total costs summing
direct (associated with the intervention) and indirect (associated with reduced productivity due

to health state) costs, while different costing methods are disregarded from recent thesis.

2.1.1. Cost-minimization

Cost-minimization analysis (CMA) compares more alternative therapies only in terms of their
costs, while their outcome is the same. Such analysis is performed for example if three different
depression treatment medications by different producers are compared and the outcome is

reduction in weekly depression periods by one.

Antidepressant A Antidepressant B Antidepressant C
cost: 5 € cost: 7 € cost: 9 €

Table 1 — Cost-minimization analysis example

If the treatment is the same, causing the same outcome than the only the costs are
compared. The evaluation would conclude that antidepressant A should be chosen, as being the

most cost-effective. The CMA method is unpopular for the reason of not considering the

13



analysis of treatment effect score confidence intervals, which information is provided when

drawing a cost-effectiveness plane [18].

2.1.2. Cost-benefit analysis

Cost-benefit analysis (CBA) is a generic evaluation method, often used for valuing items with
no exact market price. Usually both the costs and outcomes of the intervention are measured in
monetary terms. CBA accounts for all direct and indirect cost using either a patient, insurer or
societal perspective. A variety of tools — such as willingness to pay (WTP), human capital

method, estimating friction costs — can be used to calculate (health outcome) benefits [19].

In CBA the health intervention is compared against an alternative, that can be an
alternative or no treatment. The result of the analysis in the net benefit (all benefits minus the
net cost), which is the decision criterion in CBA. In many cases sensitivity analysis and

discounting is part of the CBA, while the data requirements and uncertainty are quite high.

2.1.3. Cost-effectiveness analysis

When different interventions are compared that have a common health outcome — usually
expressed as natural units: like life years gained, number of sleeping hours increased, reduction
in blood pressure — the advised evaluation type is cost-effectiveness analysis (CEA). For
example, if three interventions to treat depression are (A) medication, (B) psychotherapy and
(C) medication+psychotherapy. The intervention effect is measured in terms of increase in
productive hours/week.

Intervention A B C
Effect + 2 hours + 2.5 hours + 5 hours
Cost 200 € 220 € 400 €

Table 2 - Cost-effectiveness analysis example

Cost effectiveness ratio (CER) — calculated as total cost/effects — enables to directly
compare the interventions to choose the one with the lowest number. In this example
intervention C is superior to the others while the CER = 400 €/ 5 plus productive hours = 80
that is better than the CER of intervention A and B (100 and 88).

14



2.1.4. Cost-utility analysis

Cost-utility analysis (CUA) can be considered as the generalized version of cost-effectiveness
analysis. The analysis allows to compare different interventions with different effects, though
the effects must be measured in a common unit. The health outcome (effect) is measured by
HSU and in health economic evaluations often the utility is combined with life expectancy
giving the QALY. In the analysis the cost represents the nominator, but instead of natural unit

effects the denominator is expressed in terms of QALYS.

Incremental cost-effectiveness ratio (ICER) is calculated of two intervention alternatives
to find the more cost-effective choice. The CUA is a very frequently used method of evaluation
and considered as the “gold standard” to express cost-effectiveness of health care choices,

despite the challenges of health state evaluations and subjective nature of HRQoL.

Let’s consider four alternative therapies to treat 100 severe depression patients with
different treatment costs and outcomes. The total costs of therapies are given while the outcome
have to be measured in terms of health utility*life expectancy. The outcome of treatments is
expressed as remaining life expectancy (10 years) multiplied by the utility gain (baseline utility
= 0.10). According to the cost-effectiveness plane principle only the less costly but more

effective and more costly but more effective interventions are viable choices.

Intervention A — Advanced B - C —Canepet | D - Lifestyle
medication Psychotherapy therapy management

Cost 150 € /patient 230 €/patient 290 €/patient | 320 €/patient

Outcome (QALY) 5.2/patient 6.5/patient 6.0/patient 7.4/patient

ICER compared to 35.7 41.8 58.0 50.0

no treatment

Table 3 - Cost-effectiveness analysis example

The ICER of intervention A is calculated as: (no treatment: 0 € cost — Cost of
Interventiona: 150€*100) / (no treatment: 0.10*10 QALY*100 — Effect of Interventiona:
0.52*10 QALY™*100) = 35.7 representing the highest effectiveness. Intervention A could be
replaced by Intervention B or D if their cost/QALY is under the financing threshold of the

country.
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2.1.5. Financing thresholds

Albeit health economic evaluations provide the information about the (intervention)

alternatives in terms of ICERs, the policy decision rules differ across jurisdictions. At national

level the financing threshold is used to set the maximum financial investment that a government

is willing to pay for one additional health gain/patient. Different perception about the function

of producing health manifests in 2+2 different approaches to set financing threshold (often cost

effectiveness threshold: CET), though at national level the approaches have many variants [20,

21].

a.

When a fixed budget is used to maximize health for the population policymakers apply

an explicit maximum threshold. The health production function can be described as:
Acy/AQ < k (cost — ef fectiveness ratio of interventions)

Where Ac,; are only the healthcare (direct) costs, k represents the marginal cost-

effectiveness of current spending (that is the previous intervention’s Ac;/AQ), Q is the

health benefit measured in QALYSs. The net monetary benefit of the new intervention

simply should be better than the displaced intervention, by producing more health per

euro spent (optimally k=v).

When societal welfare is maximized out of a flexible budget, then implicit threshold is
used. Production equation, where ¢, denote incremental total (direct and indirect) costs
and AQ the incremental health gain can be written as:

Ac:/AQ < v (consumption value of health)

Contingent valuations are also used to set the financing threshold according to the

population’s preferences, ergo willingness to pay for a QALY.

Many argue that health budget related policy decisions should be made by experts,
without involving the taxpayer’s opinion. Investment decisions estimate the opportunity

cost of health benefits forgone, by measuring the impact of disinvestment [22].

Threshold type Perspective Country example

Explicit — fixed budget Healthcare (supply-side) United Kingdom,

Hungary

Implicit — flexible budget Societal (demand-side) Netherlands, Sweden

Willingness to pay — Societal (demand-side) United States
preference based
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| Opportunity cost based | Healthcare (supply-side) | Australia

Table 4 - Financing threshold types

The societal value of health gain varies greatly among countries, the national-level
regulation strongly depends on more policy factors, like (1) setting implicit/explicit or no
threshold, (2) consideration of health economic evaluations, or (3) politicization of
reimbursement decisions [20]. Vast amount of studies apply contingent valuations to estimate
the monetary value of health gain, although the diversity of methodological aspects, (1) as the
cost perspective, (2) basis of preferences, or (3) the measurement of QALY components
complicate the comparison of WTP/QALY values [23, 24]. The following table summarizes

information from WTP reviews to demonstrate difference in methods when estimating the

societal value of health [25-27]:

mean WTP/ Base of Estimation of Countr
Cost perspective | QALY PPP $ references quality and exam I>e/
in 2022 P guantity of life b
Societal/individual ~ 6,300 general_ . EQ-5D China
population/patients
. _ . EQ-5D or time
Individual 30,130 general population trade-off Hungary
- _ : EQ-5D or time
Individual 33,345 general population trade-off France
- _ : EQ-5D or time
Individual 38,410 general population trade-off Denmark
time trade-off or
Societal ~ 42,215 general population | standard gamble | Sweden
or EQ-5D
Individual/societal ~ 52,740 patlents_/ general time trade-off USA
population
Societal ~ 70,905 general population dlscre_te choice Australia
experiment
Societal ~ 160,555 general population dlscre_te choice Taiwan
experiment

Table 5 - Different societal values of health (gain) production

Currently the same term is used for both supply and demand-side thresholds, disregarding
whether it refers on optimizing for consumption value of health or incremental cost
effectiveness. Moreover, the financing threshold does not reveal the division of welfare surplus

between the technology producer and population. When the impact of health economic
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evaluations on decision-making is stressed, a further gap is also argued between political

realities and societal requirements.

2.1.6. Welfarist and extra-welfarist approach of evaluations

The welfarist approach favours population’s preferences on deciding value of health production
(e.g. measured with QALY gain), while they finance the healthcare system, the CET shall be
based on their preferences (expressed as the quality of life weight). The extra-welfarist approach
stresses to use the opportunity cost method when setting CETSs (practically, financial decisions

should be based experts opinion on direct/indirect healthcare investments) [22, 28].

Total costs: Total benefit
TC Jfunction: B

Total cost
function: C

c* P

Q Q* QALY
produced: Q

Figure 2 - Optimal QALY production in welfarist and extra welfarist approach

Note: Own editing based on Baker et al. [29]

A classical economic approach would assume, that aggregating the per unit value of the
total health gain (that refers to the amount of health production, e.g. expressed as QALYS) is
defined by the total benefits (given as B=TC/Q). The assumption of diminishing returns says
that the marginal cost (MC) of additional health gain (Q) production is increasing. Presuming
ceteris paribus, the optimal level of health gain production is (Q*), where the marginal cost and
marginal benefits are equal (the gradient is illustrated with the red dot). Suppose that a public

expenditure constraint is imposed (for example set by a fixed healthcare budget/ fixed financing
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threshold), where the C’ limits the QALY production and the optimum level shifts to Q’. The
extra welfarist approach allows to provide health intervention if the QALY unit gain is below
or equal to the marginal cost at Q’. The welfarist approach requires from public health service

providers to supply only if the marginal cost-benefit ratio exceeds 1. (Figure 2)

2.2. Quality of life

Quality of life has an extend concept, its interpretation varies across scientific disciplines.
Consequently, there is no straightforward guidance which instruments measure clearly QoL.
More definitions exist parallelly, the subjective factors include individuals’ satisfaction with
one’s life in the context of their value system [30]. Objective factors include physical, emotional
and social well-being. Defining health as a “state of complete physical, mental and social well-

being” made huge influence on development of health status measurement tools [31].

2.2.1. Health-related quality of life

In medicine and health economic fields HRQoL measurements as narrower concept had
expanded as new quantitative methods were developed to assess health over the past 40 years.
The measurement instruments were genuinely used to assess the impact of diseases on

physiological, psychological and social domains of health [32].

The multidimensionality of HRQoL measures make it difficult to operationalize the term,
though certain common domains commonly appear in measures: physical and mental health,
social functioning, well-being. Though health utility methods rather capture physiological and
psychological aspects of health, well-being is rather evaluated by capability measures. HRQoL
measures have two approaches — preference and non-preference based methods (also referred

as profile and decision theory) - to assess health state [1, 33].

Preference-based methods are built on a decision making theory, where people can
explicitly address values to certain health states, expressed in a single score. The measurement
attempts to generate a single index by weighting different dimensions of health. Health utility
methods became the greatest part of preference-based HRQoL measurements. Non-preference
based evaluation methods follow the multi-attribute utility (MAU) technique, where people rate
specified domains of health using questionnaire items with a defined scoring system. This
psychometric measurement creates an individual profile about the evaluated dimensions that

can be summarized into a health status score.
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HRQoL measurement type
preference-based (choice task) non-preference based (MAU instrument)
Direct utility Contingent . -
- Indirect utility assessments
assessment valuation
time-trade off generic disease-group disease specific
- HRQoL e ;
method (TTO) willingness | . specific instrument instruments
10 pay instruments _
standard gamble e.g.: Patients 6.0 Beck
(SG) e.g.: EQ-5D, Health Dég"ression
discrete choice Health Utility Questionnaire-9 In\r;entory
experiment (DCE) willingness Isnr(]jex $:HUI)’ D (PH?'Q)’ Lif (BDI), Hamilton
best-worst scaling to accept 6D0rtSFoér[T)]- erma:'go ()Ig)é ITe Depression
(BWS) (SF-6D) Q“?S?’QT) & | Scale (HADS)

Table 6 - Typology of HRQoL measurements

Note: The typology is based on [34] and does not list all instruments.

2.2.2. Quality-adjusted life years

QALY is a standard health outcome measure, very frequently used in health economic
evaluations to quantify health gain. QALY combines in a single measure life years (mortality)
adjusted by health quality weights (mortality), enabling direct comparisons across disease states
and intervention programs. The quality weight is measured by a preference-based health utility

elicitation method. One QALY is equivalent to one year spend in full health [4].

If an individual lives 10 years in full health, plus 10 years in an imperfect health state
with a utility of 0.4 than dies, that results in 10*1.0 + 10*0.4 = 14 QALYSs. Suppose that the
individual gets a treatment, where 10 years in full health is followed by 7 years spend in a utility
of 0.8 that is followed by 5 years valued at 0.6 utility. The treatment created two additional life
years, but 4.6 additional QALYs =10*1.0 + 7*0.8 + 5*0.6 = 18.6 QALYSs.

The increase in QALY can be seen differently due the combined two components: (1)
quality of life could be improved; (2) quantity of life could be extended; (3) the quantity
improved but quality decreased, (4) the quality improved but quantity reduced, though the

society values most the intervention that (5) increases both quality and quantity of life.

Consequently, society faces a trade-offs between quality or quantity of life when choosing
treatment. For example a cohort of 100 people has a life expectancy of 75.1 years which consist
of 50 ill people living at the age of 66, 49 people makes beyond 85-years-old, and one baby
dies at the age of 1. Evaluators inform the decision maker that according to the current
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healthcare capacities two alternatives are offered having the same health outcome (both extend
life, resulting 50 QALY s gained):

e Scenario A: Treatment for a rare disease, that saves the child, who can live up to 50 more
years.

e Scenario B: Treatment for a common illness, that extends the life of 50 people by one year.

The QALY approach is the preferred outcome measure in country-specific guidelines for
economic evaluations. Due it captures changes quality and quantity of life the measure is
applicable in all population groups and diseases, and has strong theoretical foundation with the
health utility theory QALY measurement is preferred in CUA and clinical outcome studies [35].
The QALY concept is in line with the rational economic theory assumptions, thus does not
consider the societal distribution of accumulated health gain, namely which groups life is more
valuable. The discussion (8.1) lists the limitations of the QALY concept in more details.

2.2.3. Well-being and capability measures

Health economic evaluations rely on HRQoL measurements, since these instruments accurately
capture quality of health states. Capability approach was developed by Amartya Sen to provide
an alternative evaluation framework of well-being beyond the standard utilitarian health
assessment [36]. The framework emphasizes the importance of individuals ability and free will
to achieve objectives they value; thus capability is defined as a non-health domain of well-being
[37].

Capability instruments are developed to measure different dimensions of well-being, such
as ability to progress in life, attachment to others, enjoyment safety, self-fulfilment,
independence of decisions, etc. Preference and non-preference weighted forms of capability
outcome measures are being extensively used in economic evaluations. A growing number of
capability questionnaires and empirical studies also indicates the increasing interest towards
capability assessment. In the past 15 years fourteen capability instruments were designed, some

widely expanded internationally [38]:

e |CECpop CAPability for Adults/Elderly (ICECAP-A/QO)
e Adult Social Care Outcomes Toolkit (ASCOT)
e Oxford Capabilities questionnaire — Mental Health (OxCAP-MH)
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The ICECAP instruments are recommended for economic evaluations applied 22 times
in the past decade [39, 40]. ASCOT shows excellent psychometric properties, more countries
developed preference (direct utility) based valuation studies recently [41-43]. OXCAP-MH was
specifically designed to assess capabilities in current mental health state. More language
versions — among them Hungarian - are validated, though so far only disease specific studies

were published [44-47], no large-sample general population study is available so far.

The capability-based well-being measurement is relevant from context of health
economic evaluation that focuses of health production function to account for the benefits of an
intervention. The results of such assessments can be misleading, when intervention effects go
beyond physiological and psychological domains of health (like in long-term care), therefor
more health-experts suggest capability-measurement outcomes to be considered in economic
evaluations (for instance in social care) [48-50].

2.2.4. Patient-reported outcomes

PRO is defined as patient’s self-reported health condition, where the outcomes cover a wide
range of QoL/HRQoL assessments. The PRO measurement instruments require patients to rate
their own-current health status, using a validated questionnaire. In practice, PROs are used in
clinical research to compare health outcomes of interventions [51]. There is ho recommended
gold-standard PRO measure, therefor researchers use different instruments that seem to fulfil

the criteria of responsiveness, validity and reliability [52].

2.3. Health state utility measurement

HSU measurement is a common HRQoL assessment method. Utility refers on quality of the
health state, measured on a >0 —1 interval scale, where 1.0 means full health, 0 is equivalent to
dead, while negative values represents WTD health states (when living any time in the given
condition is considered to be worse than dying immediately) [5]. The lower limit of negative
utilities is not -1, but dependents on the elicitation method, though, it is usually scaled
symmetrically to >0. Health utility assessment methods can be divided into direct and indirect

measurement categories [53].

22



2.3.1. Direct utility measurements

Utility is directly obtained if a preference-based valuation task is used. The direct HSU methods
—most commonly time trade-off (TTO) [12, 54], standard gamble (SG) [55, 56], discrete choice
experiment (DCE) [57, 58], best-worst scaling (BWS) [59] — are based on rational decision
making theory assuming that people can clearly choose between two alternatives according to
their preferences. Respondents (patients or general population) valuate self-experienced (own)

or vignette-based (hypothetical condition described in the task) health states.

2.3.2. Indirect utility measurements

Indirect HSU measures use self-completed HRQoL questionnaires as a health state descriptive
system, where items are rated with a scoring system (often a Likert-scale). The instruments item
sum score represents the generic or disease(group)-specific HRQoL score. The item scores can

be transformed into utilities using a value set that is based on direct utility measurement [60].

The value sets, that reflect the societal preferences towards specific health domains (e.g.
self-care, pain, bodily integrity), are generated by performing the direct utility elicitation task
using the descriptive system of the indirect HSU instrument and associate the direct utility
values with the non-preference based HRQoL instrument item scores. The “tariff” or “weight”
obtain with the direct task from the population is used to transform HRQoL item scores into a
single utility score [61]. The most common generic preference-accompanied HRQoL
instrument by far is the EQ-5D, studies often apply Health Utility Index (HUI), Short Form-6
Dimension (SF-6D) and Quality of Well-being Index (QWB) measurement instruments as well
[62]. The most frequently used dermatology-disease group specific instrument is the
Dermatology Life Quality Index (DLQI), while a common disease specific tool in major

depression is Beck Depression Inventory (BDI).

Value sets can represent the preferences of patients or the general population. Usually,
country specific value sets are used for economic evaluations, but it is often “borrowed” from

a culturally similar society if national in not available.

Utility estimates yield systematically different results [63-65]. Generally direct methods
output higher scores, but there are exceptions for instance in dermatological diseases [66-68].
The measurement tools methodological attributes tend to influence the utility scores as well
[69-73]. Patients have different perceptions about heath states than general population,

especially when valuing self-experienced vs. vignette-based conditions [74-76].
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Sociodemographic characteristics — like age, education, gender, marital status, religious

believes — also largely impact utilities [77-79].

2.4. Time trade-off method

The most commonly used direct utility elicitation method, strongly suggested for determining
preference-weights for indirect utilities is the time trade-off (TTO) method. Due to its explicit
relationship with QALY taking into account its relative simplicity (as compared to SG), and
better compliance with the theoretical axioms of economic evaluations (as compared to a visual
analogue scale), TTO has become very popular among direct health state preference elicitation
techniques over the past 30 years. Respondents opinion also support the application of TTO
task [80, 81]. The number of empirical TTO studies exceed all other methods of direct utility
elicitations by 2-3 times (nn PubMed; using the search: “time trade off” OR “time trade-off”
OR “time tradeoff” OR TTO [all fields]; had n=2400+ search results in May 2023).

TTO task is designed to make the respondent choose between quality and quantity of life.
The task offers to options: (A) to live for a ‘t’ period of time in a “full” (better) health state or
(B) or to live ‘x” period of time in a particular “imperfect” health state. Traded years ‘t-x’
represent the value that the respondent is willing to sacrifice for quality over quantity of life.
Where the respondent’s preferences are equal with respect to the two alternative A vs B health
states, it is called the point of indifference (t=x). Utility is calculated directly from the
indifference point, examples for the better and worse than dead utilities are presented in the
next section [12, 54].

As aresult of extended use, TTO has diverse methodological attributes [14]. The attribute
of methods include: TTO task type, mode of data administration, timeframe, iteration process,
health state description, self-experienced or vignette-based health state, number and order of
evaluated health states, task presentation [82]. There is no defined guideline, because the
method choices depend on purpose and circumstances of study, defined by the researchers. The
considerable differences in methods - evidently impacting TTO utility results — have started a
methodology-harmonization effort [83]. The EuroQol group who developed the most
recommended and used — EQ-5D-3L/5L — generic HRQoL questionnaires for eliciting indirect
utility, advised the new EQ-VT valuation protocol in 2012, replacing the previous Measurement
and Valuation of Health (MVH) study quality check guide [84].
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Protocol | Task type TTO Iteration Anchor Data Respondent
framework | process state collection training
MVH conventional | 10 years up/downward | perfect Face-to-face one warm-up
titration with | health state, | interview valuation task
1 year described with paper
increments with EQ- administration
5D-3L
EQ-VT composite 10 and 20 up/downward | full health Face-to-face one example
years titration with interview task and three
6 month with practices
increments computer
administration
and visual aid

Table 7 - TTO method attributes by valuation protocols

Note: MVH=measurement and Valuation of Health (protocol), EQ-VT=EuroQol Valuation Technology
(protocol), TTO=time trade-off (the guide is based on Oppe et al. [84])

Researchers must compromise between adjusting TTO method to the specific attributes
of their studies and/or following a standard protocol to ensure the comparability of utility
results. Using conventional or composite task type, timeframe setting, valuation of self-
experienced or vignette-based health states, responding population, iteration process, anchor
health state can all alter TTO utility outputs. TTO is challenged when evaluation acute (short
therm) health conditions like a bone-fracture or seasonal flu. It is difficult to choose the right
timeframe, while age and time preference of respondents makes it complicated (elderly people’s
life expectancy is unlikely to be 20-30 years, their discount rate regarding quality of life is
potentially unlike than young adults).

2.4.1. Conventional and composite task

Conventional TTO type evaluates better than dead (BTD) health states, where the theoretical
utility range is 0-1 [85]. In the TTO exercise, the respondent must choose between living ‘x’
years with self-experienced or vignette-based imperfect health state (such as moderate
depression) or living ‘t” years with full health (the better health state) immediately followed by
death. The task starts with the iteration, for example using a top down approach offering 10
years in full health vs 10 years in moderate depression. If the respondent accepts this, then the
utility of moderate depression is equivalent to full health (1.0). If not, the step-by-step titration
continues with decreasing the number of life years in the full health by standard time increments
(usually 1 year) until the respondent can no longer choose between the two health states. For
example, if the respondent is indifferent between spending 8 years in full health and 10 years
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in moderate depression, the utility of moderate depression is calculated from the indifference
point as the ratio of equivalent health states length of lifetime period: U= x/t = 8/10 resulting
0.8 (Figure 3). While the traded years ‘t-x = 10-8 = 2’ represent the price (opportunity cost) that
a respondent is willing to sacrifice for quality over quantity of life. To demonstrate relationship
between TTO utility and QALY, the example shows that the alternative health states are equal

in terms of QALY outcome:

8 years X utility of full health (1.0) = 8 QALY = 10 years x utility of moderate depression

(0.8)
Full health utility =1.0
Imperfect health
state utility = 0.8
Utility of being dead = 0
x=8 years t=10 years Years

Figure 3 - Utility calculation of conventional TTO

Note: own editing, based on: [86]

In case of the conventional format the task ends if the respondent answers that 0 years
(immediate death) in full health is equivalent to 10 years in the described ‘moderate depression’

health state, resulting 0 utility.

The composite (also referred as lead-time/lag-time) time trade-off (cTTO) presents
another task if the respondent chooses not to live any years in the imperfect health state,
assuming that there are worse than dead health states possible. Composite TTO is an advanced
version of the conventional TTO type, meaningfully different in besides valuing better than
dead states it offers valuation of worse than dead health states [15]. Composite task also starts

with valuing better than dead format, however, resumes if the respondent choose immediate
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death (0O years in full health = 10 years in moderate depression) [87, 88]. To continue the
previous example task, in this WTD format task initially offers 10 years in full health has to be
compared to 10 years in full health followed by 10 years in moderate depression. Now the
respondent would sacrifice three years in this format. The health utility of ‘moderate
depression’ in WTD format is calculated as: U = (x —t) / (2t-t) = (x-t)/t = (7-10)/10 = -0.3 (s0
the individual was willing to sacrifice 13 out of 20 years of full health and indifferent between
living 7 years in full health or 10+10 years in the combined health, as presented on Figure 4).

Full health utility = 1.0

Utility of being
dead =0

x=7years t=10years Years

Utility of worse than
dead state =-0.3

Figure 4 - Utility calculation of composite TTO

Note: the graph is based on: [15]

Using the QALY notation, the health outcome of the two health states are equally 7

QALYs and can be expressed as:

7 years X utility of full health (1.0) =
= 10 years in full health
7-10
10

+ 10 years x (—0.3) utility of moderate depression ( years)

The lead/lag time typically uses equal duration for full and imperfect health, usually
10+10 years, but not necessarily (see Figure 5) [89]. Theoretically, the cTTO utility falls
between minus infinity and O (while the imperfect state in WTD format plus the timeframe life
spent in full health add up to zero) [90].
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Lead time — TTO

Health state B — ,full health” + moderate depression

Health state A — ,full health (imperfect stete)

10 years in full health (perfect state) 10 years in full health

Lag time - TTO

Health state A — ,full health” Health state B — moderate depression (imperfect stete)
+ ,full health”

15 years in full health (perfect state) 10 years in full health

Figure 5 - Lead and lag time composite TTO variants

2.4.2. Vignette-based and self-experienced assessments

TTO task may elicit HSU score of the self-experienced health state or a vignette-based (often
referred as “hypothetical”) health state [70]. Self-experienced state is usually valuated as the
current state of patients, but they can evaluate vignette-based states too. General population
principally values vignette-based health states that they have to imagine based on the health
state describing vignette.

Health state vignette is the tool applied to describe the given health state in the TTO task.
The aim of the vignette is to depict the disease (or health condition) as precisely as possible
[91]. Vignettes include a description of disease specific attributes as health domains while
simultaneously differentiating the stages of disease severity [92]. Development has three main
practices: (1) literature review/scoping, (2) consultation with health professionals, or (3) the
combination of the two processes. Differences in similar health state descriptions, like ‘mild
depression’ are possibly influence the imagination of health state, leading to systematic shifts

in evaluation [93].

McSad-based vignette Hamilton-based vignette PHQ-9 based vignette
Domain Description Domain Description Domain Description
Role function Frank finds | Depressive Feels sad | Happiness: not at all
little pleasure | mood frequently. little interest in
doing things
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thoughts  that
you would be
better off dead

Sleeping in doing | Feeling guilt | Sometime feels | Mood: feeling | several
things. He letting down on | down or | days
often wakes people. depressed

Eating up at night, | Suicidal Thinking  that | Sleeping: several
and has attempt there is nothing | trouble falling | days
less appetite to live for. or staying
than usually. asleep

Self-appraisal Frank Sleeping It is hard to fall | Agility: several
considers disorder asleep all night. | feeling tired days

Emotions/reactions | himself Agility Often being | Eating:  poor | not at all
average, feeble and | appetite or
nowadays unhappy. overeating

Happiness there are Anxiety Feeling stressful | Self-appraisal: | more than
fast shifts in and irritated feeling  bad | half of the
his mood. about yourself | days

Cognition There  are | physiological | Having no | Foci: trouble | not at all
only a few | symptoms appetite  many | concentrating
things that he times. on things

Behaviour/relations | €Njoys.  He [ somatic Usually feeling | Role function: | several
ra'rely _Meets | symptoms symptoms of a | moving more | days
with friends. disease. slowly or
He does not fidgety  than
like to think usual
on the future.

Suicidal not at all
attempt:

Table 8 — Different health state descriptions of 'mild depression’ by vignettes.

Description vignettes may differ in terms of covered disease domains/dimensions;

number of domains, presentation of the description, origin/base of the description tool. Health

state description is extremely important to elicit accurate HSU scores, several studies -

controversially - report that presentation of the valuation task has an impact on the utility score

[94, 95]. (Table 8)

2.4.3. Patients and general populations valuations

Countries practices differ in considering patients or general populations perspective in the

context of health economic evaluations. Increasing number of analysis and guidelines suggest

that health technology assessment (HTA) should include utilities based on both patients and

general populations perspective. The literature argues that patients persistently report higher

29




HSU scores regarding their self-experienced health state, practically impacting the cost-

effectiveness analysis by reducing the QALY gain associated with the intervention [96-98].

The discrepancy between patients and general populations health perception opens an
other research gap. Since the MAU-based indirect utility instrument scores are transformed
using the weight of a preference-based direct utility assessment, general populations values are
used to obtain patients utility scores [99]. When valuing vignette-based (hypothetical) health
states patient vs general population utility scores differ according TTO, SG, DCE measures
[75]. There are a number of reasons of difference in perceptions to mention [100, 101]:

a. understanding the health state description differently
b. patients adapt to health states, while it is hard to imagine for non-ill people
c. healthy respondents do not consider all aspects of never experienced health states

d. patients forget what it is like to live in full health

According to current reviews of HTA guidelines most countries (e.g. Australia, England,
France, Hungary, Spain) prefer preference weights of the general population, for (1) they fund
the healthcare systems, (2) they have no interest in valuing imperfect health states and (3) death
and full health anchor in tasks raises concerns in case of patients who actually experience the
health state [81].

2.4.4. Mapping of measurement scores

Many studies use different measurement instruments to assess HRQoL, therefor researchers
often use statistical tools, like mapping algorithms to convert one measurement’s score into a
more commonly used HSU value (like EQ-5D) [102]. If respondent’s item level HRQoL
instrument scores are available, these can mapped to health utility scores, often referred as
‘crosswalk” HRQoL score into utilities [103].

There is huge demand for mapping algorithms, since many researchers use non-
preference accompanied measures of HRQoL. Mapping algorithms are regression based
prediction models (e.g.: ordinary least square, tobit, two-part, generalized linear or Bayesian
models), setting the target measurement score as dependent and base instrument item responses

as explanatory variables [104].
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3. Research objective and hypothesis

Healthcare resource allocations rely on health economic evaluations, to aid decision-making
based on efficiency. Health outcome most frequently is expressed with QALY measure, that
requires HSU assessment to quantify health gain by adjusting life years by quality of life. Direct
and indirect utility measurement methods yield systematically different utility results, that

influence the evaluations.

Differences in methodological attributes of HSU measurement instruments (like health
state description; responding population, timeframe, task type, etc.) and individual factors
(such as sociodemographic characteristics, disease-specific variables) potentially yield different
results. Recent thesis aims to explore the impact of methodological and individual attributes on
health state utility results. Beyond the evaluation of health quality, the well-being is further
assessed with capability approach as an alternative of the QALY concept. The research

hypothesis states that:

o H1: Methodological attributes (task type, health state description, timeframe, responding
population) make impact on TTO utilities.

o H2: Individual characteristics (age, gender, level of education, employment status, marital
status, disease severity) have effect on utility estimates.

o H3: Direct (TTO) and indirect (EQ-5D) HSU measures yield systematically different
results.

o H4: Mental health capability measure (OXCAP-MH) effectively capture non-health

domains of well-being.

Note: The following four chapters (4-7) present the methods and results of four of Our
previously published two articles [105, 106] and two handed-in manuscripts [107, 108] are
presented. As main author (Péter Baldzs) in the four publications, several parts of the studies

were used in this thesis.
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4. Systematic review of time trade-off measurements in Hungary

4.1. Introduction of the review study in Hungary

The chronic diseases cause long lasting societal and patient level impairments, posing burden
on the healthcare system. Chronic diseases may reduce both HRQoL and life expectancy, utility
measurement is suitable to examine the magnitude of the disease burden. Hungary finances the
healthcare system out of public social insurance contribution, financing decisions therefore
should reflect domestic societal preferences. Indirect utility measurements have been reviewed
previously, but directly measured utility values are not summarized in Hungary. The most often
used direct HSU measurement — that most Hungarian health evaluation submissions also
applied —is the TTO method [109]. Therefore, the objective of Our previously published review
was to collect all direct HSU measurement studies by TTO in Hungary [105].

4.2. Methodology of systematic literature review in Hungary

A keyword-based literature search related to time trade-off method following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline was
conducted in January 2020 [110]. Two international (PubMed, Web of Science) and one

domestic (Matarka) online databases were searched.

Study characteristics related information of sample size, responding population, mean
age, gender proportion and TTO method attributes as type, health state description, timeframe,
number and order of health states, mode of data administration were retrieved from all studies.
Utility — mean, standard deviation, median, inter quartile range, proportion of ‘1’ and ‘0’
responses — were extracted uniformly if available. Proportion of non-traders was examined,
defined as those respondents who rated all health states equivalent to full health (not willing to
sacrifice any life years for exchange of life quality) in the TTO study [111].

4.2.1. Search terms and strategy

The search strategy using no language restrictions was developed based on combination of

search terms and constructing a "search filter" as suggested for HSU studies [112]:

I Search terms
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1 “time trade-off” OR “time trade off” OR “time tradeoff” OR TTO

“utilities” OR (“utility” AND (health OR index OR indices OR measure* OR
weight* OR score* OR value* OR gain*))

“quality-adjusted life year” OR QALY

“illness state*” OR “health state”

“health gain*”

#1 OR #2 OR #3 OR #4 OR #5

“Hungary” OR “Hungarian”

8 #6 AND #7

Table 9 - Search strategy of TTO studies in Hungary

N

N[O~ W

4.2.2. Study selection criteria

The review selected studies that met three inclusion criteria: (1) original studies, which (2)
measure utilities with TTO method, (3) using a Hungarian sample. Publications that are non-
original (reviews, abstracts), or not measured TTO utilities empirically, or had no Hungarian
sample results available independently were excluded. The search hits were independently
screened by two reviewers, first by title and abstract, then the included studies were read in full-
length.

4.3. Results of systematic literature review in Hungary

Overall, n= 643 hits were found in the three online databases, n=83 were removed as duplicates,
n=551 were screened by title and abstract. Exclusion criteria sorted out n=520 publications,
n=31 were full-text assessed. Finally, n=9 articles were included, according to the three
inclusion criteria [113-121]. (Figure 6) [105]
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Figure 6 - PRISMA flowchart of the systematic review of Hungarian TTO studies
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4.3.1. Results of selected studies

In total, the nine included articles publish the results of seven original TTO studies. The studies
published between 2012-2019 investigate HRQoL and HSU of seven chronic diseases:
rheumatoid arthritis, chronic migraine, pemphigus, psoriasis, primer dysmenorrhea, age-related
macular degeneration and Crohn’s disease. One study investigated dermatological health states

described with vignettes based on DLQI instrument among patients and general population.

All studies were observational cross-sectional, sample size varied between 108 and 1996.
Mean age of samples widely ranged from 25.6 to 75.2, likewise the proportion of women 32.1-
100%. Two studies had general population sample, two had patient sample, three measured
utility among both general population and patients. The method of data collection was paper-
based in five cases (n=5; 71%), once online (n=1; 14%) and one study collected data online and
paper based combined. All studies used self-administrated mode, in one case complemented

with focus group interviews. (Table 10)

. . Sample Womer]'s Data collection
Study | Year Disease Population . proportion
size (%) method
Inotai et Rheumatoid - paper based self-
al. [113] | 2912 | arthritis patients 168 855 | administrated
general
. population 3
Renczet |, | Chronic (self-reported | 180 711 | Paper based self
al. [114] migraine - administrated
patients
among them)
Rencz et . general
al. and 2015 Pemph_lgus population 108 58.3 paper l_)ased self-
. (and disease administrated
Hajduet | and described with (and grou
al. [115, | 2019 patients 108 64.8 \and group
DLQI) interviews)
120]
Rencz et general
al. and 2016 population 308 68.6 paper and online
Podretal. | and | Psoriasis based self-
[116, 2017 patients 238 27.4 administrated
117]
Péntek et Macular . paper based self-
al. [119] 2017 degeneration patients 122 623 administrated
general
. population . 3
Rencz et | 5417 | Primer (self-reported | 1996 100 | Online self
al. [118] dysmenorrhea - administrated
patients
among them)
2019 patients 206 45.1
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Crohn's
disease

Rencz et
al. [121]

Table 10 - Study characteristics of TTO studies in Hungary

general
population

paper based self-

221 administrated

321

4.3.2. Results of TTO utility measurement in Hungary

Conventional TTO type was applied three times, three times the simplified — indifference in
one answer — version of conventional TTO was used, one study evaluated both BTD and WTD
formats with composite cTTO type. Two studies measured vignette-based HSU in primer
dysmenorrhea and chronic migraine of general population. Two studies evaluated only patients
self-experienced health states in rheumatoid arthritis and age-related macular degeneration.
Three studies elicited both vignette-based and self-experienced TTO utilities among patients
and general population in pemphigus, psoriasis and Crohn’s disease. The timeframe was set to
the common 10-years in three studies, subjective life expectancy with not exactly defined time
period was applied in two cases, while the in the cTTO task the standard 10-years in BTD 10+10
years in WTD format was followed. Most studies used BTD format (n=6; 86%), one applied
composite TTO task with BTD+WTD health states possible. The smallest tradable unit of the
iteration was either 6 month or 1 year (but not reported in three studies). The number of TTO
task health states presented in the surveys varied between 1 and 7, most studies (n=5; 71%)

fixed, while two randomized the presentation order of the health states. (Table 11)

Smallest Number of | Presenting
Stud TTO type Health state Timeframe | tradable | Format examined order of
y yp description . health health
unit
states states
Inotai et indifference self- subjective
in one . life n/a BTD 1 fixed
al. [113] experienced
answer expectancy
indifference .
Rencz et in one vignette- 20 and 80 1-year BTD 2 fixed
al. [114] based years
answer
;er;fé et vignette- 10 years 3 vignette-
Hé’du et | composite based and BTD and 6-month BTD + based + 1 fixed
! P self- 10+10 years WTD self-
al. [115, . .
experienced | WTD experienced
120]
Rencz et vignette- 6 vignette
al. and conventio- based and based + 1
Poor et 10 years 6-month BTD randomized
al. [116, nal self- _ se_lf-
117] experienced experienced
Péntek et !ndlfference self- s_ubjectlve _
in one . life n/a BTD 1 fixed
al. [119] experienced
answer expectancy
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Rencz et | convention- | vignette- .

al. [118] | nal based 10 years n/a BTD 2 fixed
vignette- 4 vignette-

Rencz et | convention- | based and based + 1 .

al. [121] | nal self- 10 years 6-month BTD self- randomized
experienced experienced

Table 11 - Attributes of TTO method among Hungarian studies

Note: BTW/WTD refer to better/worse than dead health states

4.3.3. Health utility results of TTO studies in Hungary

Overall, 35 health states — five self-experienced disease states and thirty vignette-based

hypothetical health states — were evaluated in the seven included studies. Altogether, 45 TTO

utilities of patients and general population were extracted. The mean utilities ranged from 0.34

(uncontrolled pemphigus vulgaris, vignette-based evaluation of general population) to 0.94

(mild primer dysmenorrhea, vignette-based evaluation of affected general population). The rate

of non-traders among those who completed the TTO task was 0-29%. (Table 12)

Study Health state Descrlptlo_n and n mean SD | median IQR non-
and year population traders
;r;ot:;lOlezt rheumatoid self-experienced 168 0.77 021 n/a n/a n/a
[1'13] arthritis (patients) ' '

Rencz et Lo vignette-based
al. 2015 | migraine 2x (affected population) 110 0.80 0.26
[114] weekly-for 20 vignette-based 0.80
years (healthy population) 0 0.77 0.27
migraine 2x wgfnetteébasedl : 110 0.82 | 0.20
weekly-for o |-(affected population) 0.86
years vignette-based 70 0.85 | 0.12
(healthy population) ' ' n/a 11.0%
migraine 2x VI?fnette-basedl . 110 0.84 | 027
monthly-for 20 (a} ecttfdprpg ation) 0.90
vignette-base
years (healthy population) 0 0.84 0.26
N vignette-based
migraine 2x . 110 0.90 0.15
mognthly-for 80 (affected population) 0.92
vignette-based '
years (healthy population) 70 0.88 0.12
Rencz et | uncontrolled 0.97-
al. 2016 | pemphigus 108 0.34 0.38 0.40 0'41
[115] vulgaris '
uncontrolled vignette-based 0.45- 0%
pemphigus (general population) 108 0.51 0.32 0.50 0'57 0
foliaceus '
controlled 0.69-
pemphigus 108 075 |0.31| 0.80 081
pemphigus self-experienced 9 | 076 |030| 0.90 na | 7.4%
(own-current) (patients)
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Hajdu et | uncontrolled
al. 2019 | pemphigus 86 0.41 0.45 0.40
[120] vulgaris
uncontrolled vignette-based
pemphigus (general population) 89 052 | 042 | 050
foliaceus
controlled 9L | 066 |036| 0.80
pemphigus
Rencz et | mild-DLQI state
al. 2016 | A 125 0.64 0.32 0.80
[116] mild-DLQI state 130 075 027 085
B : . .
mild-DLQI state 126 | 062 |030]| 0.70
C : . .
moderate-DLQI | vignette-based 124 0.66 031 0.80 n/a 14.1%
state A (general population) ' ' ' 7
moderate-DLQI 127 | 064 |028| 070
state B ' ' '
moderate-DLQI 125 | 059 |029| 060
state C ' ' '
severe-DLQI 125 | 056 |0.29| 0.60
state
Poor et | psoriasis (own- | self-experienced
al. 2017 | current) (patients) 238 093 |0.16 n/a n/a
(117 | mild-DLQI state 103 | 089 |019| 095 | 0.90-1
A . . . .
mild-DLQY state 102 | 091 |015| 095 | 0.90-1
mild-DLQ state 99 | 085 |020| 095 | 080-1
. 29.0%
moderate-DLQI | vignette-based 101 083 022 0.90 0.75-1
state A (general population) ) ' ' )
moderate-DLQI 100 | 085 |022| 085 | 0.80-1
state B
moderate-DLQI 9% | 084 |020| 093 | 0701
state C
severe-DLQI 98 | 084 |020| 090 | 0.80-1
state
Péntek et | age-related self-experienced
al. 2017 | macular ( atientps) 122 0.72 0.30 n/a n/a n/a
[119] degeneration P
Rencz et vignette-based
al. 2017 | mild primer (healthy population) 159 0.93 0.20 1.00
[118] dysmenorrhea vignette-based 1808 0.94 0.18 1.00
(affected population) ' ' ' n/a 24.0%
vignette-based 159 | 083 |027| 090 '
severe primer (healthy population) ' ' '
dysmenorrhea vignette-based _ 1802 085 | 026! 095
(affected population)
Rencz et | Crohn's disease | self-experienced 0
al. 2019 | (own-current) (patients) 201 083 |028] 100 080-1 | 24.3%
[121] vignette-based 221 | 088 |025| 1.00 | 0.90-1
mild Crohn's (general population) ' ' ' '
disease vignette-based 199 0.87 026 1.00 0.90-1
(r_)atients) ' ' ' ' 11.8%
mild Crohnys | Vignette-based 221 | 080 |026| 090 | 080-1
. - (general population)
disease-with vignette-based
fistulas gn 193 0.80 0.29 0.90 0.70-1
(patients)
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vignette-based 0.50-
severe Crohn's (general population) 221 0.65 0.29 0.70 0.90
disease vignette-based 199 | 073 |031| 090 | 0.50-1

(patients)

vignette-based 0.40-

(general population) 221 059 |03l] 065 0.85

vignette-based 197 | 069 |033| 080 | 050-1
(patients)

severe Crohn's
disease-with
fistulas

Table 12 - TTO utility catalogue of Hungarian studies

The proportion of respondents who were not willing to sacrifice any life years (answered
to each impaired health state as equivalent to full health ‘1”) varied between 1-58% among
general population and 14-51% among patients. The rate of “being dead or worse than dead”
equivalent utilities (who answered being indifferent between death ‘=0’ or would rather die
than live in the given impaired health state ‘<0’ ranged 0-12%. Out of 13 comparable vignette-
based health states, patients TTO utility was higher in seven cases, equal in two and lower in

two cases compared to general population values. (Figure 7)
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Figure 7 - Comparison of vignette-based TTO utilities between patients and general population

Note: mean utility and 95% confidence interval are illustrated
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5. Review and meta-analysis of time trade-off measurements in depression

5.1. Introduction of the depression review

Depression is a common mental disorder, affecting 260+ million people worldwide. It has a
broad range of disease severity levels. The degree of depression intensity and form varies (e.g.,
major depression, bipolar disorder, affective disorder), and it is characterized by typical

physiological and mental symptoms [122, 123].

Depression can disrupt role functions, causes sleeping and eating dysfunctions, impair
emotional and cognitive functions, harm individuals’ self-assessments. Depression is
considered as a chronic health condition that may lead to deterioration in HRQoL or decline in

subjective perceptions of social, occupational and individual well-being [124, 125].

There are multiple disease specific HRQoL instruments — besides the direct and indirect
HSU assessments — to measure the impact of depression on people’s health. Hamilton
Depression Rating Scale (HADS), Beck Depression Inventory (BDI), Patient Health
Questionnaire-9 item (PHQ-9) are all valid and reliable tools, broadly used in clinical research

to score depression severity [126-128].

Although there are several direct HSU studies in depression, the literature lacks a review
to synthetise findings on utility values. The primary aim of Our previously published review

therefore was to catalogue TTO utility estimates in depression-related health states [106].

5.2. Methodology of systematic review in depression

A systematic literature search was conducted in November 2020 and updated in March 2022
following the principles of PRISMA protocol [110]. Four online databases were searched:
PubMed, Web of Science, PsycINFO and Cochrane Database of Systematic Reviews. No

language or publication date restrictions were applied.

5.2.1. Search strategy

The search strategy was developed as a combination of TTO and depression search terms. The
following terminological variants were used: ‘time trade-off” or ‘time tradeoff’ or ‘time trade

oft” or “TTO’ and ‘depression’. Manual search among the reference list of included studies was
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employed to track all potential eligible studies. The original search conducted in November

2020 was updated in May 2022, to find potentially relevant new studies. (Table 13)

# Search terms PubMed \SN?b of Cochrane | Psyclnfo
cience
"time tradeoff"[All Fields] OR "time
#1 | trade-off"[All Fields] OR "time trade 2,223 3,427 292 461
off"[All Fields] OR "TTO"[AIl Fields]
"depressed"[All Fields] OR
"depression"[MeSH  Terms] OR
"depression"[All Fields] OR
"depressions"[All Fields] OR
"depression's"[All Fields] OR
"depressive disorder"[MeSH Terms]
OR ("depressive"[All Fields] AND
#2 “disorder"[All Fields]) OR 567,587 581,299 87,719 376,874
"depressive disorder"[All Fields] OR
"depressivity"[All Fields] OR
"depressive"[All Fields] OR
"depressively"[All Fields] OR
"depressiveness"[All  Fields] OR
"depressives"[All Fields]
#1 AND #2 (original search:
#3 | November of 2020) 104 107 21 32
updated search (March or 2022) 121 124 22 39

Table 13 - Search strategy of TTO studies in depression

5.2.2. Method of study selection

The results of four databases were summarized in Excel. After removing duplicate studies, two
independent reviewers screened the titles and abstracts of selected articles. Eligibility according
to three inclusion and eight exclusion criteria was based on full-text assessments of articles.
The included articles must be (1) empirical studies, (2) TTO studies valuing depression or
depressed states and (3) TTO utility obtained from samples of patients, health professionals,
general population or combined population. The exclusion criteria were: (i) no English abstract,
(if) English abstract of non-English full text paper, (iii) not a journal article (e.g., abstract,
editorial letter, review), (iv) animal/in vitro/in silico or other preclinical study, (v) abstract non-
related to the relevant disease, (vi) abstract was a review/secondary search, (vii) EQ-5D
valuation studies, (viii) use of TTO to elicit utility for health states described by EQ-5D

descriptive system.
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5.2.3. Data extraction

General information regarding the articles and study were summarized in terms of (1) authors,
(2) years of publication, (3) study settings, (4) countries, (5) main study objectives and (1) study
population; (2) sample size; (3) proportion of women; (4) sample age; (5) data collection
method. Further data was extracted related to the TTO method and health state vignettes: (1)
TTO type; (2) time frame; (3) state description; (4) iteration process; (5) format of health state
evaluation and (1) presentation of description used; (2) number of health domains in the
description; (3) origin of the health state vignette; (4) number of health states assessed.

A TTO utility catalogue in depression was assembled collecting mean (and SD) utility
values of self-experienced or vignette-based depression states.

5.2.4. Study quality assessment

Quality assessment of TTO measurements was performed by monitoring the TTO task-related
information using seven aspects of the EuroQol’s earlier Measurement and Valuation of Health
(MVH) valuation protocol that regards the TTO task [84]: framework, time horizon, anchor
state, iteration algorithm, mode of administration, method of data collection and respondent
training. A scoring system was set to evaluate the studies quality, +1 point if met the criteria, -
1if not, O if the information was not reported. The reason of using the former MVH protocol is

that most studies were conducted before the launch of the current EQ-VT protocol in 2012.

5.2.5. Method of meta-analysis

Meta-analysis was conducted using random effect (REML) model to evaluate mean utility
estimates. Two eligibility criteria were established: (1) the pooled utility of mild, moderate, and
severe depression (2) described by vignettes was included in the meta-analysis, ensuring the

consistency of comparisons (done only between vignette-based health states). The missing

Zuani

in;

standard deviation (SD) data were replaced by the sample size-weighted average u = of

reported SDs [129].

The mean TTO utility of vignette-based mild, moderate, and severe depression - were
compared across depressed and nondepressed populations. Meta-regression was used to
estimate the effects of four binary coded variables on utility values: (1) vignette type (McSad

or other); (2) population group (depressed or nondepressed); (3) method of data collection (self-
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completed or interviewer-administered); and (4) depression severity (mild or severe).
Heterogeneity was tested using 12, which measures the proportion of observed variation
between studies, where the differences were expressed in terms of utility estimates (0-100%).
The dispersion between studies (variance of utilities) was estimated by computing T? and Tau
[130]. The meta-analysis and the meta-regression were performed using Stata 16.0 (StataCorp
LLC).

5.3. Results of systematic review in depression

Overall, 306 records were found in the four databases in the updated search (May 2022):
PubMed: 121; Web of Science: 124; PsycINFO: 39; Cochrane: 22. Duplicates (n=142) were
removed, the abstracts and titles of 164 publications were screened, of which 146 were
excluded. Accordingly, 18 articles were included for full text analysis, where 4 articles were
based on the inclusion criteria (not in English = 1; not focused on depression = 2; design for an
unrealized trial = 1). The updated search found 42 new records compared to the previous in
November 2020 (PubMed: 104; Web of Science: 107; PsycINFO: 32; Cochrane: 21), but no

additional eligible studies completing the inclusion criteria were found. [131-134].

In total, 14 articles met the inclusion criteria, but two publications were merged, while
reporting the results of the same study[106]. An additional empirical TTO study was found by
hand searching the reference lists of included articles, resulting in 14 included individual studies
[135-149]. (Figure 8, based on [110])
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Figure 8 - PRISMA flowchart of systematic review of TTO studies in depression
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5.3.1. Results of studies characteristics in depression

The study settings, patient characteristics, depressive health status, data collection, and
description of vignettes were heterogeneous across TTO studies. Studies were published
between 1991 and 2020, covering 9 countries: 4 in USA, 2 in Canada, 2 in the Netherlands and
one each in the United Kingdom, Thailand, Australia, Sweden, Spain and Germany. Majority
of the studies examined patient samples with depression (n=9; 64%). Three studies (n=3; 21%)
included the general population, one study focused on health professionals and one study
covered a mixed populations of patients, general population and health professionals. The study
designs were mostly cross-sectional (n=11, 79%), randomized controlled trials (=2, 14%), and
case control study (n=1, 7%). The most frequently applied data collection methods were semi-
structured interviews (n=8, 57%), paper-based self-completion questionnaires (n=4, 29%), and
in two cases online self-completed questionnaires (n=2, 14%). The sample sizes varied widely
between 32 and 3,986; similarly, the mean age of respondents varied between 32.0 and 52.8
years (two studies reported only the age range: 20-64 years). The proportions of women ranged
11.5-93.5%. Nine studies (n=9; 64%) reported the utilities of depression patients (physician or
self-diagnosed), two studies (n=2; 14%) focused on the nondepressed population (general
population, health professionals), and three investigated (n=3; 21%) both the depressed and the
non-depressed population. (Table 14)

Study Study Main Country Study Data Sample | Wome Age
setting objective population | collection size n % (mean/
range)
self-experienced health valuing TTO studies
Oldridg | Randomiz | Evaluating | Canada Mildly/mode | Semi-
eetal. | ed clinical rately structured
1991, controlled | effectivene depressed interviewer
1993 trial ss of patients administrat
[135, rehabilitati diagnosed ed 165 115% | 528
136] on with
myocardial
infarction
Wells Cross- Compare USA Self-reported | Semi-
etal. sectional both (on DSM- structured
1999 HRQoL V) interviewer
[137] and utility depression administrat 750 62.0% | n/a
for current outpatients ed
health
Tsevat | Cross- Measure USA Treatment Semi-
at al. sectional health receiving structured
2000 values of bipolar interviewer
[138] patients disorder administrat | 53 62.0% | 43.0
with patients ed
bipolar
disorder
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Voruga | Case- Explore the | Canada Diagnosed Semi-
nti et control feasibility major structured
al. of depression interviewer
2000 traditional patients (on | administrat | 32 53.3% | 43.6
[139] utility DSM- ed
evaluation
techniques
Sherbo | Randomiz | Evaluating | USA Clinician Paper
urneet | ed the assessed based - self
al. controlled | responsiven patients with | completed
2001 trial ess of depressive 1136 71.0% | 44.3
[140] seven symptoms
HRQoL
measures
Isacson | Cross- Measuring | Sweden | General Paper
etal. sectional the impact population based - self
2005 of with self- completed | 3986 53.7% | 20-64
[141] depression reported
on HRQoL depression
Konig | Cross- Analyse the | Germany | Patients Semi-
etal. sectional TTO diagnosed structured
2009 method with interviewer
[142] properties affective administrat | 153 66.7% | 46.8
in patients disorder ed
with mental (ICD-10)
disorders
Leykin | Cross- Compare USA Major Semi- 61 54.1% | 40.1
etal. sectional preferences depressive structured | depre. | depre. | depre.
2017 of disorder interviewer | patients | patients | patients
[143] depression patients administrat | 58 60.3% | 50.9
patients diagnosed ed depre.+ | depre.+ | depre.+
with via DSM-1V pain pain pain
comorbid comorb | comorb | comorb
patient id id id
groups patient | patient | patient
vignette based depression states valuing TTO studies
Sander | Cross- Modelling | Australia | Health Paper
son et sectional changes in professionals | based - self
al. pilot study | health : general completed | 42 63.0% | 35-54
2004 status practitioners
[144]
Montej | Cross- Multi- Spain Bipolar Paper
oetal. | sectional attribute disorder and | based - self
2011 utility schizophreni | completed
[145] (MAU) tool a patients 70 36.2% | 41.9
developme (according
nt to DSM-IV)
Papage | Cross- Pilot test Netherla | Quota Semi-
orgiu et | sectional TTO nds sampled structured
al. pilot study | valuation volunteers of | interviewer | 60 50.0% | 35.0
2014 task and general administrat
[146] vignettes population ed
Papage | Cross- Direct Netherla | Stratified Online -
orgiu et | sectional utility nds sampling of | self
al. elicitation general completed
2015 with TTO population n/a 51.1% | 46.7
[147] in vignette
based
depression
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health
states
Flood Cross- Develop United Volunteers Online - 46 73.9% | 32.0
etal. sectional and assess | Kingdom | among self patients ' '
2018 health state mental completed | 31
[148] vignettes service general
and TTO users, health populat 93.5% | 360
task professionals ion
and 28
caregivers health | o7 905 | 39.0
professi
on.
Nontar | Cross- Determine | Thailand | Diagnosed Semi-
ak et al. | sectional disability major structured
2020 weights for depressive interviewer
[149] depression disorder administrat | 75 69.3% | 47.9
patients ed
(ICD-11:
F32)

Table 14 - TTO study characteristics in depression

5.3.2. Results of applied TTO methods in depression

Majority of studies employed the conventional time trade-off method (n=9; 64%), three studies
(21%) used the simplified indifference in one answer TTO task, one study (7%) applied lead-
time/lag-time TTO, and one paper did not clarify the TTO type. Most studies used a 10-year
timeframe (n=8; 57%), and other six studies used various time frames: 10 years + y years
lead/lag time, 20 years, 50 years, 80 year-old-age, subjective life expectancy and alternating
periods of time (of 20, 25, 30, 35 and 40 years). The iteration process was seldom reported,
missing in six cases (n=6; 43%). Three studies used a single question, two studies used the
incremental bottom-up method, another two studies used the ping-pong method, and one study

employed top-down steps. (Table 15)

Self-experienced health — of affective disorder/bipolar disorder/depression/depressive
symptoms/depression following infarction — was assessed by seven studies. Vignette-based
health states was assessed by six studies focusing on no, mild, moderate, and severe depression.
One study evaluated imagined perfect health vs. self-experienced health vs. hypothetical mild
depression. All but one studies evaluated BTD health states, Konig et al complemented it with

a lag-time TTO task, which could yield utilities ranging from negative values to one. (Table 14)

Health state
description

Iteration
process

Publication TTO type Timeframe Format

self-experienced health states valuing TTO studies
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Oldridge et
ilégly? (‘[)113%nd conventional | 10 years n/a current health BTD
136]
\{\ézgs[igl]' conventional | 10 years n/a current health BTD
Tsevat et al. . subjective life current mental
2000 [138] | conventional | o octancy | ™2 health BTD
current mental
Voruganti et health, worst state
al. 2000 conventional | 50 years n/a mental health, BTD
[139] desirable mental
health
Sherbourne indifference
et al. 2001 in one 10 years single question | current health BTD
[140] answer
Isacson et al. .
2005 [141] conventional | 20 years n/a current health BTD
Konig et al. . 10 years +10 top-down BTD+waiting
2009 [142] conventional years waiting | steps current health trade off
ping-pong perfect health vs
Leykin et al. . method (7 current health and
2017 [143] conventional | 10 years years current health vs BTD
basepoint) mild depression
vignette-based depression states valuing TTO studies
Sanderson et | indifference }/(;3\,”36“;5: tger?';tgg{e
al. 2004 in one 10 years single question ymptom, BTD
symptom, many
[144] answer .
symptom depression
Montejo et . o
al. 2011 n/a 4218' zei'rg’o’ 51 Z;Stgﬁfr-ltsmgle BTD
[145] y
vignettes: mild and
Papageorgiou aar. . severe depression +
etal. 2014 conventional goeyear old gq'g?hggng co-occurring with BTD
[146] g cancer, diabetes,
heart disease (2+6)
Papageorgiou | indifference ?'?gl? qéjr:astlon vignettes: no, mild,
etal. 2015 in one 10 years ping-pong moderate, severe BTD
method as :
[147] answer depression
warm up)
Flood et al. . incremental vignettes: severe
2018 [148] conventional | 10 years (bottom-up) depression BTD
Nontarak et ton-down vignettes: mild,
al. 2020 conventional | 10 years P moderate, severe BTD
steps .
[149] depression

Table 15 - TTO attributes of depression studies

5.3.3. Results of health state vignette comparison

Overall, six out of fourteen studies (43%) employed a vignette-based TTO task describing

remitted/no, mild, moderate, and severe hypothetical states of depression [144-149]. The health
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state descriptions notably differed across studies; no identical vignettes were used. Altogether,
the vignettes covered 11 dimensions: anxiety, behaviour, cognition, emotions, functioning
mood, physiology, role function, self-appraisal, social relations and usual activities. The
number of dimensions used by the studies ranged from 1 to 6, with a mode of six. Minimum
one maximum eight health states were evaluated per study. Two studies evaluated mild,
moderate and severe depression; another two studies investigated only severe state of
depression; one study evaluated no/remitted, mild, moderate and severe states of depression.
One study evaluated mild and severe depression separately and alongside with three

cooccurring diseases (cancer, diabetes, and heart disease).

Studies designed one to thirty vignettes to describe different states of depression. Almost
all studies (n=5; 83%) used one vignette for each different level of depression severity, while
one study designed 4 mild, 17 moderate and 9 severe vignettes to differentiate depression-
related health states. Half of studies used scenarios (which were interpreted from a third-person
perspective) as a presentation of health states, other half applied statements (first-person
perspective sentences) as descriptions. Disease domains were covered similarly: items focusing
on emotions, physiological functioning, and cognition appeared in five out of six descriptions.
Three descriptions were based on the McSad depression scale, which was originally developed
for direct utility measurement, although the method of presentation differed across cases
(statements vs. scenario). One study used 6 items of the Short Form-12 questionnaire, which
were presented as statements, and altered the original response options to describe the 4 levels
of depression severity. One study applied a single dimension, single statement description,
using the first item of the mental health-specific Tolerability and Quality of Life (TooL)
questionnaire. Vignette development and origin was not disclosed by one study, though the

description closely resembled the scenario-based McSad vignette. (Table 16)

S Dimensions Health states Origin of Ngmber of .
Publication A vignettes Presentation
(covered) (assessed) description used

Sanderson emotions, ;er;'tiz?ﬁsfez\éme SE-12
et al. 2004 physiology, mood, ymp ' - . 16 scenario
[144] social relations (4) symptoms, many guestionnaire

symptoms (4)
Montejo et ietv/d . q . Tool. il
al. 2011 anxiety/depression | severe depression ooL _ 1 single
[1'45] (D) (D) questionnaire statement
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. mild/severe
emotions, self- . .
. depression + mild
. | appraisal, .
Papageorgio coanition depression co- McSad
uetal. 2014 gnition, occurring with depression 8 statements
physiology,
[146] . moderate or severe | scale
behaviour, role -
function (6) canc_er/dlabetes/he
art disease (2+6)
emotion, self-
Papageorgio igp:]a;;isg:{ no, mild, McSad
uetal. 2015 hgsiolo ' moderate, severe depression 30 statements
[147] physiofogy, depression (4) scale
behaviour, role
function (6)
self-appraisal,
physiology, | Msad
Flood etal. | functioning, severe depression denression 1 scenario
2018 [148] | emotions, social- QD P
. scale
relations, usual
activities (6)
Nontarak et :Qiovtilggé ol mild, moderate
al. 2020 hvsiol ' ' ' not disclosed 3 scenario
[149] physiology, severe
cognition (4)

Table 16 - Comparison of health state vignettes in depression studies

5.3.4. Results of quality assessment based on MVH

The applied TTO task of the 13 included studies were quality check based on the MVH protocol.
The TTO study quality met the requirements of MVH protocol mostly in attributes of
framework (79%) and timeframe (64%). The major shortcomings regarded the detailing of
iteration process and respondent training, where these aspects were rather poorly reported (n/a=
50% and 57% missing). Three studies achieved four scores out of the maximum of seven, other

three were below zero, indicating insufficient TTO study description. (Table 17)

TTO Time Anchor | Iteration Mode of | Method Respon Sco
Study Protocol | frame hori adminis of data dent
orizon state process . - S re

work tration | collection | training
Oldridge et al.
1991, 1993 unclear N v v n/a N n/a n/a 4
[135, 136]
Wells et al.
1999 [137] unclear v v - n/a v n/a n/a 2
Tsevat at al.
2000 [138] unclear v - - n/a v v n/a 1
Voruganti et
al. 2000 [139] unclear v - v n/a v v v 4
Sherbourne et
al 2001 [140] unclear v v - n/a - - n/a -1
Sanderson et
al. 2004 [144] unclear - v - - - v v -1
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Isacson et al.

2005 [141] unclear v - v n/a - n/a nia 0
i [ | o | | - | - | v [ m |
%cﬂte[j&gi &l unclear nla - n/a n/a - nfa nfa | -2
el | | | | v | o | v | v
o e ARERAE
Iz‘gi'l;iazg?l' unclear v v 4 4 v 3
it Jwaer | v | v | ARARAE
,2\1(?;(;&[?4',(9? al. unclear v v v v V4 n/a 4

Table 17 - Quality check of TTO protocols in depression studies

Note: checklist based on MVH criteria, n/a= information not available

5.3.5. Results on meta-analysis and regression in depression

The REML meta-analysis examined 3 different vignette-based depression health states (mild:
n=5; moderate: n=4; severe: n=9) derived from patients (n=3), general population of
depressed/nondepressed persons (n = 4) and health professionals (n=2). Utility estimates were
pooled and compared between the study populations with (n=7) and without (n = 11) depression
(n=7).

The overall pooled mean TTO utilities were 0.75 in mild depression, 0.66 in moderate
depression and 0.50 in severe depression. The estimated mean utilities of vignette-based mild,
moderate, and severe depression values (with upper-lower confidence level of 95%) were: 0.82
(0.72-0.91), 0.73 (0.66-0.81), and 0.53 (0.46-0.61) among the non-depressed population.
Among depressed population the mean utilities (95% CI) of mild, moderate and severe
depression were: 0.68 (0.64-0.72), 0.57 (0.42-0.73), and 0.46 (0.30-0.63), respectively. (forest
plot Figures 9-11) [106, 144-149].
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Utility Weight

Study with 95% CI (%)
non-depressed

Sanderson et al. 2004 —Jl—0.91[ 0.81, 1.01] 19.05
Papageorgieu et al. 2014 i 0.74[ 0.53, 0.95] 10.54
Papageorgieu et al. 2015 (non-depressed) - 0.78[ 0.76, 0.80] 25.16
Heterogeneity: T° = 0.00, I° = 67.63%, H’ = 3.09 B 0.82[ 0.72, 0.91]

Test of 8, = 6, Q(2) = 6.34, p = 0.04

depressed

Papageorgieu et al. 2015 (depressed) —— 069 064, 0.74] 23.81
Nontarak et al. 2020 —l— 0.66[ 0.58, 0.74] 21.44
Heterogeneity: T° = 0.00, I° = 0.05%, H> = 1.00 - 0.68[ 0.64, 0.72]

Testof B, = 8; Q(1) = 0.44, p = 0.51

Overall —~li 0.75[ 0.67, 0.84]
Heterogeneity: T° = 0.01, I¥ = 90.53%, H’ = 10.56
Test of © = 8;: Q(4) = 27.78, p = 0.00

Test of group differences: Q,(1) = 6.47, p = 0.01

T T T
0.60 0.80 1.00

Randome-effects REML model

Figure 9 - Meta analysis of vignette-based mean utilities in mild depression

Utility Weight
Study with 95% CI (%)

non-depressed
Sanderson et al. 2004 0.79[ 0.69, 0.89] 22.70
0.71[ 069, 0.73] 26.86

0.73[ 0.66, 0.81]

Papageorgieu et al. 2015 (non-depressed)
Heterogeneity: T = 0.00, I’ = 57.12%, H’ = 2.33
Testof 8,=06;: Q(1)=2.33, p=0.13

=
L
e
depressed
Papageorgieu et al. 2015 (depressed) - = 0.65[ 0.60, 0.70] 26.01
Nontarak et al. 2020 — 0.49[ 0.41, 0.57] 24.43
Heterogeneity: 1° = 0.01, I = 92.06%, H* = 12.59  ———oiiiim— 0.57 [ 0.42, 0.73]

Test of B = 8, Q(1) = 12.59, p = 0.00

-*-—

Overall
Heterogeneity: T° = 0.01, I’ = 95.60%, H’ = 22.75
Test of B, = 8;: Q(3) = 37.54, p = 0.00

0.66[ 0.54, 0.78]

Test of group differences: Q,(1) = 3.36, p = 0.07

0.40 0.60 0.80 1.00
Random-effects REML model

Figure 10 - Meta analysis of vignette-based mean utilities in moderate depression
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Utility Weight

Study with 95% CI (%)
non-depressed
Sanderson et al. 2004 —i— 0.54 [ 0.44, 0.64] 11.00
Montejo et al. 2011 —l— 0.53[ 0.45, 0.61] 11.99
Papageorgieu et al. 2014 L 0.36[ 0.15, 0.57] 6.61
Papageorgieu et al. 2015 (non-depressed) || 0.66[ 0.64, 0.68] 13.73
Flood et al. 2018 (hp's) —m— 0.49[ 0.37, 0.61] 9.97
Flood et al. 2018 (gen.pop.) — | 0.48[ 0.36, 0.60] 10.25
Heterogeneity: 17° = 0.01, I = 78.95%, H® = 4.75 e 0.53[ 0.46, 0.61]
Test of 8, = 8;: Q(5) = 35.14, p = 0.00
depressed
Papageorgieu et al. 2015 (depressed) E B 0.60[ 0.55, 0.65] 13.15
Flood et al. 2018 (patients) —m— 0.31[ 0.21, 0.41] 11.20
Nontarak et al. 2020 —— 0.46[ 0.38, 0.54] 12.10
Heterogeneity: 7° = 0.02, I° = 93.82%, H® = 16.17 e 0.46 [ 0.30, 0.62]
Test of 8, = B;: Q(2) = 32.18, p = 0.00
Overall —_— 0.50 [ 0.43, 0.58]
Heterogeneity: T° = 0.01, I’ = 90.20%, H® = 10.20
Test of 8, = 8;: Q(8) = 96.34, p = 0.00
Test of group differences: Q,(1) = 0.63, p = 0.43

0.20 0.40 0.60 0.80

Random-effects REML model

Figure 11 - Meta analysis of vignette-based mean utilities in severe depression
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Meta-regression shows that evaluating severe depression state (= -0.155) and having
depressed population sample (= -0.128) had significant (p<0.02) small negative impact on the
vignette-based TTO utility estimates. A large proportion of 1> was observed among the pooled
utilities of the moderate (92.1%) and severe (93.8%) depression subgroups. All subgroups had
low standard deviation of utilities across studies (T?=0.000-0.020). The high proportion of
heterogeneity found across studies suggests the existence of additional subgroup or moderator
effects, especially in cases of severe and mild depression. (Table 18)

Moderator Coefficient | S.E. p-level

depression (reference mild 0.088 0.065 0.178
coded: moderate

depression) severe -0.155 0.062 0.012

vignette type 'C\g"f;zdr;agfﬁe(r;ef' 0.016 0.053 |0.756

data collection interview (ref. category: | ; a7 0.063 | 0.552
self-completed)
depressed population

population sample (ref. category -0.128 0.054 0.017
nondepressed)

residual 12 88.80%

I? 97.50%

residual T? 0.0008

T? 0.021

Table 18 - Meta-regression results of effects on vignette-based utility mean values

Note: T refers to Tau (amount of true variance), SE= standard error

5.3.6. TTO utility catalogue in depression

Overall, 61 HSU values were extracted from 14 original studies, with cataloguing the
responding population, the exact health state, utility mean and SD, along with the number of

respondents.

Eight studies (57%) reported 36 utilities pertaining to 33 different self-experienced
depression states among respondents, ranging from 0.89 (self-experienced health state of US
depression patients) to 0.24 (worst self-experienced own health state of Canadian depression
patients). Six studies (43%) calculated 25 vignette-based utilities for no, mild, moderate and
severe depression states as well as six comorbid conditions co-occurring with depression. These
values ranged from 0.96 (remitted depression as evaluated by health professionals) to 0.31

(patient perceptions of severe depression resulting from mental illness). (Table 19)
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Publication Study population Health state n Utility mean (SD)
q ion aft baseline health state 78 0.72 (0.24)
epression after 75 month follow up 78 0.80 (n/a)
myocardial infarction
. 4 month follow up 78 0.82 (n/a)
patients- 8 month foll 78 0.87 (n/
Oldridge et al. rehabilitation month Tollow up 87 (n/a)
12 month follow up 78 0.87 (n/a)
1991 and 1993 -
[135, 136] denression after baseline health state 87 0.77 (0.25)
’ pression after 17 month follow up 87 0.82 (n/a)
myocardial infarction
. . 4 month follow up 87 0.82 (n/a)
patients-conventional
therapy 8 month follow up 87 0.83 (n/a)
12 month follow up 87 0.86 (n/a)
current health state
. (probable depression) 750 0.89 (0.14)
Wells et al. primary care current health state
1999 [137] depression patients (depression + comorbid 2146 0.87 (0.13)
medical condition)
Tsevat et al. patients with bipolar | current health state
2000 [138] disorders (depression) 53 0.71(0:37)
1cgleswed health state in the 30 1.0 (n/a)
Voruganti et al . . uture
2000 [139] " | depression patients current health state 30 0.73 (0.19)
worst health state 30 0.24 (0.02)
experienced ' '
patlents_wnh (baseline) current health 1018 0.83 (0.31)
depressive symptoms | state (depression)
6 month follow up 0.80 (n/a)
Usual care received | 12 month follow up 379 0.81 (n/a)
patients 18 month follow up 0.84 (n/a)
o oo
al. 2001 [140] | Quality improved 5" o Follow up 0.81 (n/a)
management 361
received patients 18 month follow up 0.84 (n/a)
24 month follow up 0.86 (n/a)
lity im q 6 month follow up 0.76 (n/a)
Quality improve 12 month follow up 0.80 (n/a)
psychotherapy 403
received patients 18 month follow up 0.83 (n/a)
24 month follow up 0.87 (n/a)
remitted depression 42 0.96 (n/a)
few symptom-depression 42 0.91 (n/a)
Sanderson et al. | health professionals  [s5me symptom-
2004 [144] (GP'S) doproseion 42 0.79 (n/a)
(rjnany symptom- 42 0.54 (n/a)
epression
general population 3835 0.93 (0.15)
Isacson et al. general population
2005 [141] (self-reported current health state 151 0.80 (0.25)
depression)
Konig et al. . L
2009 [142] patients affective disorder 153 0.66 (0.44)
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Montejo et al.

schyzophrenia and
bipolar disorder

severe depression /anxiety

70

0.53 (n/a)

2011 [145] patients
mild depression 10 0.74 (n/a)
severe depression 10 0.36 (n/a)
mild depression-
cooccurring with 7 0.65 (n/a)
moderate cancer
mild depression-
cooccurring with 6 0.63 (n/a)
moderate diabetes
mild depression-
Papageorgiu et . cooccurring with 7 0.63 (n/a)
al. 2014 [146] general population moderate heart disease
mild depression-
cooccurring with severe 7 0.45 (n/a)
cancer
mild depression-
cooccurring with severe 6 0.47 (n/a)
diabetes
mild depression-
cooccurring with severe 7 0.59 (n/a)
heart disease
general population - mild depression _ 0.69 (n/a)
depressed moderate depression 200 0.65 (n/a)
Papageorgiu et severe depression 0.60 (n/a)
al. 2015 [147] eneral ooulation - mild depression 0.78 (n/a)
g Pop moderate depression 1068 0.71 (n/a)
non depressed -
severe depression 0.66 (n/a)
own depression-compared
q . . to perfect health 61 0.46 (0.31)
epression patients -
own depression-compared 61 0.79 (0.34)
Leykin et al. to mild depression ' '
2017 [143] own depression-compared
comorbid patients to perfect health 58 0.52 (0.34)
(depression+pain) own _depressmn_—compared 58 0.81 (0.30)
to mild depression
mental illness
Flood et al. patients severe depression 46 0.31 (0.35)
2018 [148] general population 31 0.48 (0.30)
health professionals 28 0.49 (0.34)
Nontarak etal. | major depressive mild depression - 75 0.66 (n/a)
2020 [149] disorder patients moderate depression 75 0.49 (n/a)
severe depression 75 0.46 (n/a)

Table 19 - TTO utility catalogue in depression
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6. Measurement agreement between direct and indirect utility measures

6.1. Introduction to the agreement study

Over the past three decades the researchers found consensus that different health state utility
measures yield systematically different scores. The applied measurement tool is beyond doubt
impacts the estimated health outcome. Discrepancies of HSU scores by different measurement
methods raises questions regarding interpretation and comparison of utility scores, affecting
both aspects of economic evaluations (incremental health gain of therapies and value for
money). For instance, direct measurement methods often output significantly higher HSU
values than indirect instruments, but there are exceptions especially in many dermatological
conditions [64, 68]. More concerns are raised by TTO-DCE agreement studies, founding poor
agreement between the valuations. Argument facilitated around the divergence between head
to head quality of life comparisons (DCE: comparing two similar imperfect states) versus
comparing an imperfect health state to death/full health (TTO task) [150, 151]. Several
observations record also poor agreement between TTO and EQ-5D with wide limits of
agreement (LOA) [152, 153]. The other well studied effects on utility results are
sociodemographic factors (being married, having children, religiousness, older age, higher

education level upwards the utility values) [77, 78, 154].

The primary aim of the study is to examine measurement agreement between direct and
indirect HSU measures. To assess the impact of sociodemographic variables on direct and

indirect HSU is considered as a secondary goal.

Chronic dermatological diseases are associated with impaired physical and social
functioning, sexual life, pain and lowered self-esteem, that cause substantial decrease in
HRQoL [155]. In adult populations, psoriasis and atopic dermatitis are among the most
common chronic dermatological conditions, while hidradenitis suppurativa and pemphigus are
one of the most severe conditions impacting HRQoL. Atopic dermatitis is characterized by skin
lesions and itching, with 15-25% prevalence among all population groups worldwide [156].
Hidradenitis suppurativa is a painful immune-mediated skin disease, causing recurrent
abscesses, fistulas and scars [157]. Psoriasis, besides red and painfully itching skin is associated
with psychological effects on self-esteem and depression, while affects approximately 1-9% of
world’s population [158]. Pemphigus is a rare disease of skin and mucosa; without treatment
the health outcome is lethal [159].

57



6.2. Study methodology

Data of four multi-centre cross sectional surveys conducted between 2015-2021 was collected
from atopic dermatitis, hidradenitis suppurativa, pemphigus and psoriasis adult (18<) patients
in  Hungary. Paper-based self-completed questionnaires requested HRQoL-related,
sociodemographic (age, sex, level of education, employment status) and clinical characteristics
(disease duration, skin severity, outpatient care visits) information. Descriptive statistics were
computed for the pooled sample according to disease diagnoses. The detailed study methods
were published in the previous articles using the same sample data [115, 117, 160, 161].
Database was built in Excel (Microsoft Office 365) RStudio (version 4.1.2 ‘devtools’ package)

was used for statistical analysis.

6.2.1. Direct and indirect utility measurement tools

Direct HSU measures — most frequently TTO, less frequently SG and DCE — all rely on rational
decision-making theory, assuming that people know their constant preferences and they are
plainly able to choose between two alternatives. Indirect HSU measures such as EQ-5D, HUI
or SF-6D follow MAU theory [162]. The generic indirect instruments are questionnaires with
a standard health state descriptive system, where the items are rated on a scale, that enable to
summarize HRQoL in a single score. The similarly functioning disease-specific HRQoL
instruments, like DLQI or Skindex-16, use dermatology related items (e.g. dermatology-
specific domains of emotions, functioning, symptoms, personal relations) to describe and rate
skin condition. Preference-accompanied (indirect) measurement instrument item sum scores

can be converted into health utility, using a value set or mapping algorithms [61, 163].

Recent study includes the comparison of four HSU measures — (1) conventional TTO, (2)
EQ-5D-5L, (3) mapping-based DLQI utility and (4) value set based DLQI utility — in four
dermatological diseases (atopic dermatitis, hidradenitis suppurativa, psoriasis, pemphigus).
Mean, standard deviation (SD), median, interquartile range (IQR) were calculated for TTO,
EQ-5D-5L, mapping-based DLQI and value set based DLQI utilities.

TTO was used for direct HSU measures in all four studies, valuing patient’s current
health vs. full health. In three cases conventional TTO method with 10-year timeframe, using
top-down iteration process with fixed 1/0.5-year steps were used. Composite TTO was
employed in case of hidradenitis suppurativa, though only the answers on BTD health format
were included to ensure methodological synergy, thus responses on lead-time valuations with

negative utilities were excluded.
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EQ-5D-5L was applied as a generic preference-accompanied HRQoL measure to elicit
indirect utilities using the Hungarian value set. The five dimensions (5D): Mobility, Self-care,
Usual activities, Pain/discomfort, and Anxiety/Depression are rated on five levels (5L): no
problems, slight problems, moderate problems, severe problems, and extreme problems/unable
to do [164]. The items cover 3125 possible health states, the best health state is represented by
11111, the worst by 55555. The Hungarian value set transforms the item scores to utilities
ranging from -0.848 to 1, but responses of health states with negative values were truncated to

save the harmonization on utility range of 0-1.

Further two indirect utilities were estimated using patient’s responses on the Dermatology
Life Quality Index (DLQI) [165, 166]. The 10-item DLQI is the most commonly used
dermatology-specific HRQoL measure, covering six health domains: symptoms and feelings,
daily activities, leisure, work and school, personal relationships, treatment. Items are rated on
a 0-3 severity scale (ranging between 0-30), the higher the score the worse the HRQoL.

The first approach was mapping the DLQI item responses into EQ-5D-3L utilities that
rely on the UK value set. Mapping based DLQI utility (in the following: mDLQI) was
estimated by transforming the DLQI scores into EQ-5D-3L utilities by using a OLS regression-
based mapping algorithm [167]:

EQ5D3L = Predicted EQ5D(1) — (1 — Predicted EQSD3L(1)) * imperfect health utility(x)

The best mDLQI estimation was achieved if inputting item level responses, age and sex

information of Hungarian patient sample.

The second approach to generate indirect utilities was applying the recently published
Hungarian DLQI value set. The value set based DLQI utility (vDLQI in the following) was
established with the censored regression that assigns disutility to DLQI item level responses
(level score L1, L2, L3) [168]:

y = 0.873 + (—disutility(L1,L2,L3)of Item 1 + ... disutility of Item 10)

The DLQI value set is based on conventional TTO method valuations from members of
the Hungarian adult general population assessing vignette-based health states. Table 15

describes the categorization of HRQoL measurements according to HSU type:
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Utility me'asurement Direct Indirect
attribute
Measurement tool TTO EQ-5D-5L mDLQI | vDLOQI
Instrument specificity preference-based genaetrtlrci‘t)(msltl- dermatology specific
(theory) (rational choice) utility) (multi-attribute utility)
Preferences patients societal
Hungarian United
Country of the preference | patient’s current Hungary - Hungary
. Kingdom

weight health
Theoretical utility range 0-1 0-1 0.25-0.98 0.57-0.87

Table 20 - Categorization of compared direct and indirect utility measurements

For utility measurement comparison, convergent validity of utilities was analysed by
Pearson’s correlation (r). Known-group validity was assessed by comparing patient subgroups
(according to sociodemographic) applying Kruskal-Wallis or Mann-Whitney nonparametric

tests.

6.2.2. Methods of agreement investigation

Bland-Altman (B-A) plots and intraclass correlation coefficient (ICC) were used to discriminate
agreement parameters from measurement error. B-A plots are used to investigate relationship
of discrepancies between two measurements and the true value, so it detects systematic
differences between two measurement instruments (proportional bias practically meaning that
one method gives higher/lower values than the other). Bland-Altman visualization is useful,
when studying the agreement between different measurement techniques that measure the same
construct (e.g. health state utility) to search for potential proportional bias across the four
measures. The difference of measurement methods was regressed on the average of the two
methods to evaluate the relationship of discrepancies [169].

To calculate ICC values, two-way random model with absolute agreement was used that
randomizes both subject and instrument effects. ICC reflects the reliability of measurements,
representing the proportion of total variance due the variations between cluster members. It
indicates poor, moderate and strong agreement if ICC>0.50, 0.51-0.74 and 0.75-1 [170].
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6.2.3. Regression analysis of sociodemographic factors

Four multivariate Tobit regression models were conducted to analyse the effect of
sociodemographic and disease-related variables on TTO, EQ-5D-5L, mDLQI and vDLQI
utility values. Censored regression was selected to treat probable — often reported left-sided —
skewedness in utility data distribution, while assuming linear relationship between the
dependent and independent variables [171]. The three continuous and five dummy coded
explanatory variables were: age, sex (male reference coded), level of education (primary
reference coded), employment status (unemployed reference coded), disease duration in years,
outpatient care visit during the past 3 month (yes or no), skin condition severity (0-1 normalized
score), type of skin disease (pemphigus reference coded). Skin severity variable was created by
normalizing ABSIS, PASI, SARTORIUS, SCORAD disease-specific clinical measures to a
range of 0-1 score (with 1 referring to the worst possible severity) in order to make skin disease
severity rating comparable. Right-censor was set as upper limit at one, because utility estimates
are typically peaked at 1. The regression equation is the following in all four models:

(health state) utility; = [, + [;Age+ fiGen + fiEduc+ [;Emp+ [;Disdur + f;Outp + f;Skincond

+ y:Diseasetype + € = utility;* if utility;* > 0 otherwise, utility; = 0 if utility;* < 0

6.3. Results of measurement agreement

Overall, N=765 dermatology patient responses have been analysed (atopic dermatitis n=218;
hidradenitis suppurativa n=200; pemphigus n=109; psoriasis n=238). Proportion of females was
47.3%, the mean age of the sample was 41.5 (SD=16.2). Most of the sample population was
secondary educated (56.3%) and full-time employed (50.1%). Average disease duration was
12.8 (SD=12.6) years. Altogether 435 (56.9%) patients used outpatient care service in the past
12 month. Normalized skin severity scores in atopic dermatitis, hidradenitis suppurativa,
psoriasis and pemphigus were 0.51, 0.22, 0.18 and 0.14, respectively. Mean total DLQI score
was 9.9 (SD=8.4), the highest, referring to the worst condition in atopic dermatitis (13.4), the
lowest in pemphigus (5.4). (Table 21)

n (%) or mean (SD)
Variables Total Pemphigus | Psoriasis H|draden.|t|s Atopl.c_
suppurativa | dermatitis
Characteristics
Total 765 (100) 109 (14.2) | 238 (31.1) | 200 (26.1) 218 (28.5)
Age in years 41.5(16.2) |57.1(14.8) | 47.4(15.2) | 37.1(12.4) 31.3(11.7)
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Sex

female 362 (47.3) | 70(64.2) |89 (37.4) 77 (38.5) 126 (57.8)
male 403 (52.7) [39(35.8) | 149(62.6) | 123 (61.5) 92 (42.2)
Education (missing n=3)

primary 93 (12.2) 22 (20.2) |19(8.0) 40 (20.0) 12 (5.5)
secondary 431 (56.3) |58(53.2) | 132(55.5) | 129 (64.5) 112 (51.4)
tertiary 238 (31.1) | 29(26.6) | 87(36.6) 30 (15.0) 92 (42.2)
Employment status

full-time employed 383(50.1) |41(37.6) | 121(50.8) | 117 (58.5) 104 (47.7)
part-time employed 37 (4.8) 4(3.7) 13 (5.5) 9 (4.5 11 (5.0)
student 83 (10.8) 1(0.9) 7(2.9) 21 (10.5) 54 (24.8)
retired 97 (12.7) 38(34.9) |44(18.5) 4 (2.0) 11 (5.0)
disability pensioner 63 (8.2) 15 (13.8) | 26 (10.9) 14 (7.0) 8 (3.7)
unemployed 53 (6.9) 6 (5.5) 13 (5.5) 25 (12.5) 9(4.1)
other (e.g. housewife, 49 (6.4) 4(3.7) 14 (5.9) 10 (5.0) 21 (9.6)
caregiver)

Outpatient care use (missing n=6)

yes 435(56.9) |54(49.5) |211(88.7) | 71(35.5) 99 (45.4)
no 324 (42.7) | 55(50.5) |27(11.3) 126 (63.0) 116 (53.2)
Disease duration in years | 12.8 (12.6) | 3.8 (4.9) 18.1(12.3) | 4.8 (6.7) 19.0 (12.9)
(missing n=3)

Disease severity* 0.28 (0.24) | 0.14(0.20) | 0.18 (0.19) | 0.22 (0.18) 0.51 (0.21)
DLQI score (0-30) 9.9 (8.4) 5.4 (6.8) 7.1(7.4) 11.7 (8.1) 13.4 (8.5)
(missing n=4)

Table 21 - Sample characteristics of dermatology patients in the agreement study

6.3.1. Comparison of utility scores

Total mean (SD) TTO, EQ-5D-5L, mDLQI and vDLQI utilities were: 0.83 (0.24); 0.81 (0.24),
0.77 (0.14) and 0.81 (0.08), respectively. TTO values showed the highest median (IQR) utility
score of 0.95 (0.74-1), followed by EQ-5D-5L with 0.89 (0.75-0.97), vDLQI with 0.84 (0.76-
0.87) and mDLQI with 0.79 (0.70-0.86). Utility data were skewed to the left according to all
utility measurement methods, TTO and EQ-5D-5L peaked at 1. Converted mDLQI utility was
closer to normal distribution, scores ranged between 0.25-0.98 (only n=3 respondents had
maximum utility). The Hungarian vDLQI utility had a range of 0.57 (worst health state) to 0.87
(best health state), where n=289 patients had maximum utility. (Figure 12)
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Figure 12 - Distribution of utility values according to TTO, EQ5D5L, mDLQI and vDLQI measures
Note: mDLQI/vDLQI stand for mapping based and value set based dermatology utilities

Altogether in five grouping variables 18 utility scores per each four utility measures were
categorizing were computed, whereby TTO produced the highest mean utility in 10 (56%)
cases. In five cases (28%) the vDLQI and 3 (17%) cases the EQ-5D-5L resulted the highest

mean utility.

Psoriasis patients had the highest, whereas pemphigus the lowest mean utility according
to TTO (0.91 vs 0.72). Similarly, the highest mean EQ-5D-5L utility was observed in psoriasis,
but the lowest in hidradenitis suppurativa. Both m/vDLQI utility estimations produced the same
order: highest mean utility in pemphigus the lowest in atopic dermatitis. Among all sample
characteristic variables, the range of mean utilities was the biggest according to TTO (0.19 in
disease type), somewhat smaller in EQ-5D-5L (0.18 in employment status). The mDLQI and
vDLQI mean utility had smaller scatter in subgroups. (Table 22)

Weak to strong significant correlations were observed between the utility estimates. The
strongest correlation was between the mDLQI and vDLQI utilities (r=0.900; p<0.01). EQ-5D-
5L moderately correlated with mDLQI and vDLQI utility (r=0.598 and 0.556; p<0.01), and
weakly with TTO (r=0.287; p<0.01). TTO showed weak correlation with both vDLQI (r=0.257,
p<0.01) and mDLQI (r=0.257 and 0.244; p<0.01).

Subgroup comparison of mean utility values across all utility measurement methods

showed statistically significant differences in disease type, educational level and employment
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status (p<0.05). Patients that were higher (tertiary) educated and full- or part-time employed
had significantly higher mean utility scores according to all assessment methods. Both
m/vDLQI utility means significantly differed in sec, showing higher values for males. Mean

utilities depending on the use of outpatient care did not differ significantly according to any of
the utility assessments. (Table 22)
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TTO utility EQ-5D-5L utility mapping-based DLQI utility value set-based DLQI utility
Variable Mean . Mean . Mean . .
n (SD) Median | plevel | n (SD) Median | p level n (SD) Median | plevel | n | Mean | Median | p level
0.832 0.814 0.769 0.805
Total 730 (0.24) 0.95 - 761 (0.24) 0.89 - 761 (0.13) 0.79 - 764 (0.08) 0.84 -
Disease
L 0.91 0.84 0.80 0.83
Psoriasis 238 (0.16) 1 237 (0.22) 0.92 238 (0.11) 0.81 238 (0.07) 0.87
Atopic 0.85 0.83 0.74 0.78
dermatitis 1981 (022 | O < | 28| (o2 | 089 < | A8 (oqay | 076 | o |28 o9 | 081 |
Hidradenitis 0.78 0.001 0.76 0.001 0.75 0.001 0.79 0.001
suppurativa 194 (0.27) 0.9 198 (0.28) 0.86 198 (0.13) 0.78 200 (0.09) 0.82
Pemphigus 105 (8'23) 0.9 108 (g'gé) 0.91 107 (8?8) 0.83 108 (8'32) 0.87
Gender
0.84 0.81 0.75 0.79
female 347 (0.24) 0.95 0450 360 (0.23) 0.89 0119 360 (0.13) 0.77 < 361 (0.09) 0.83 <
0.83 ' 0.82 ' 0.79 0.001 0.82 0.001
male 383 (0.24) 0.95 401 (0.25) 0.92 401 (0.12) 0.81 403 (0.07) 0.85
Education
. 0.75 0.69 0.74 0.78
primary 89 (0.30) 0.9 91 (0.31) 0.79 91 (0.12) 0.75 92 (0.09) 0.80
0.81 < 0.81 < 0.77 0.80 <
secondary 409 (0.25) 0.95 0.001 430 (0.24) 0.89 0.001 430 (0.12) 0.78 0.003 | 431 (0.08) 0.84 0.001
. 0.90 0.86 0.78 0.82
tertiary 230 (0.18) 1 237 (0.18) 0.92 237 (0.12) 0.81 238 (0.08) 0.85
Employment status
full-time 0.85 0.86 0.79 0.81
employed 366 (0.23) 0.95 382 (0.20) 0.92 381 (0.12) 0.81 383 (0.08) 0.85
part-time 0.89 0.81 0.77 0.80
employed 35 (0.12) 0.95 37 (0.24) 0.85 37 (0.13) 0.79 37 (0.09) 0.84
student 0.80 0.84 < 0.78 < 0.79 <
wniversiy) | 22 | 25 | 9° [ 0025 | 8 | 4oy 091 1 o001 | 8| 13 | °° | o001 | 8 | 0o0s)| %% | 0.001
retired o4 | 083 1 96 | 077 0.88 o6 | O | 074 96 | 08 | 085
(0.27) (0.25) (0.09) (0.06)
disability 0.76 0.68 0.72 0.78
pensioner 60 | (030 | ©° 62 | (0.29) 0.76 63 | (015 | O7° 63 | (0.10)| 981
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0.78 0.69 0.74 0.78
unemployed 49 (0.25) 0.9 52 (0.32) 0.83 52 (0.12) 0.78 53 (0.09) 0.81

0.90 0.79 0.73 0.78
other 44 (0.19) 1 49 (0.26) 0.88 49 (0.15) 0.77 49 (0.10) 0.84
Outpatient care visiting

0.84 0.81 0.77 0.81
yes 416 (0.25) 0.95 433 (0.25) 0.88 433 (0.13) 0.79 435 (0.08) 0.85

0.83 0.130 0.83 0.805 0.77 0.872 0.8l 0.137
no 309 (0.23) 0.95 322 (0.22) 0.91 322 (0.11) 0.79 323 (0.08) 0.84

Table 22 - Comparison of four utility measurement scores in four dermatological diseases
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6.3.2. Agreement results of direct and indirect utility measures

Measurement agreement was found only between TTO and EQ-5D-5L (mean difference: 0.016;
SD= 0.287; p=0.124), with moderate agreement in between individuals (ICC=0.445; 95% CI:
0.36-0.52; p<0.001). Agreement was present between EQ-5D-5L and vDLQI, though linear
regressing of the bias and measurement revealed high level of proportional bias. TTO and
mDLQI/vDLQI as well as EQ-5D and mDLQI/vDLQI measures showed presence of systemic
proportional bias. Bland-Altman plots further supported the extent of disagreements between
the TTO/EQ-5D-5L and two DLQI utility estimates, while the scores misfit limits of agreement
especially at the lower end of the utility scale. (Table 22)

Absolute agreement between individuals in mDLQI and vDLQI measures was strong
(1CC=0.872; p<0.001), moderate in EQ-5D-5L and mDLQI/vDLQI measures (ICC=0.646 and
0.505; p<0.001), close to moderate between TTO and EQ-5D-5L (ICC= 0.445; p<0.001) but
rather poor between TTO and the two DLQI utility measures (ICC= 0.314 and 0.263; p<0.001).
(Table 23)

TTO- TTO- TTO- EQS5D- EQS5D- mDLQI-

measure ED5D mDLQI | vDLQI mDLQI | vDLQI vDLQI
Bland-Altman plot results
Mean difference | 0.016 0.062 0.025 0.045 0.008 0.037
(t test p-level) (0.124) (<0.001) (0.004) (<0.001) (0.317) (<0.001)
Standard 0.287 0.243 0.235 0.193 0.206 0.063
deviation of
differences
Limits of | -1.125 -0.953 -0.922 -0.756 -0.807 -0.247
agreement (95%
lower-upper ClI)
B-A regression § | 0.033 0.999 1.397 0.770 1.187 -0.446
coeffic. (p-level) | (0.546) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
ICC results
ICC 0.445 0.314 0.263 0.646 0.505 0.872
95% lower- | 0.358- 0.205- 0.148- 0.582- 0.430- 0.728-
upper CI 0.520 0.408 0.362 0.700 0.571 0.927
p-level <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Table 23 - Measurement agreement results between direct and indirect utility measures

Note: ICC= intraclass correlation coefficient, Cl=confidence interval, B-A=Bland-Altman

The six B-A plots visualize the agreement between the four estimates, with mean vs mean

difference and LOA (as 95% confidence interval) highlighted. (Figure 13-18)
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6.3.3. Regression results of impacts on utilities

Out of the four tobit models, the greatest variance was explained in EQ-5D-5L utility by the
observed sociodemographic and clinical characteristics (R>=35.2%; 6=0.07). EQ-5D-5L utility
was higher in patients with secondary or higher education background (f=0.08 and 0.13) and
in those being full-time employed ($=0.09) or in those having more severe skin disease (p=-
0.51). TTO utilities were significantly higher in higher educated patients (f=0.15) and those
having either atopic dermatitis (B=0.35), psoriasis ($=0.29) or hidradenitis suppurativa
(B=0.13). Disease severity was negatively associated with TTO utilities (p=-0.45). Older age,
female gender, outpatient care visiting, living in hidradenitis suppurativa slightly but
significantly decreased mDLQI utilities. Higher vDLQI utilities were observed in older and
highly educated, and lower in female, those having worse disease severity or hidradenitis
suppurativa. (Table 24)

Variables/ TTO utility EQ-5D-5L utility mDLOQI utility vDLQI utility

coefficients B (SE) p-value | B (SE) p-value S (SE) p-value | f(SE) p-value
Age ?6(.)802) 0.118 E8:88)1 0.287 Eg:gg)z <0.001 ?(')9801) 0.039
Gender ?000232) 0.46 (882;3 0.065 (gg%’ <0.001 (885;‘ <0.001
coocaton | 00n | 042 | ooy | 0011 |Gon | 0435 | (ou | 0268
ocation | 009 | 093 | con | <0001 |To%h | o1z (b | o0m
R o [0 | o [0 | owe |08 | 0w
ooyt | 008 | %% |os) | 041 |op | 073 | qom | 085
Retired (883)2 0.681 (88‘5‘)1 0.441 (882)3 0.495 (88(1))2 0.891
oy S| s | S | oo | S | oo |98 | ou
Student zg:g%;‘ 0.830 ?6935%) 0.045 ?(')90125) 0.371 ?6(.)0112) 0.266
o [ o [N | o SB[ [0 | o
durationyears) | 000) | % | goo) | 046 | oop) | 9649 | gop | 0319
oo | S| o |85 | |98 | e |90 | o
A TN T P P i
Psoriasis ‘()02(?; <0.001 (()000147) 0.661 (881;3 0.201 (()Oogf) 0.657
o 8o |85 | o 900 | oon |42V | omm
R o [t | e [0 o |4 | eam
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Constant (()66.51802) <0.001 ?6?572) <0.001 ?6?5’31) <0.001 ?('fg’;) <0.001
Regression model indices

R2 0.140 0.352 0.346 0.174
observations(n) 724 753 753 756
uncensored 394 569 753 756

right censored 330 184 0 0

log likelihood -362.9 -176.6 682.5 979.1

prob > (chi) <0.001 <0.001 <0.001 <0.001
variance (0) 0.12 0.066 0.01 0.004

Table 24 - Tobit regression results of sociodemographic variables impact on utility estimates

Four tobit regression models showed that disease type and skin condition severity along

with socioeconomic variables (age, gender, level of education and employment status) had

small significant effect on at least one of the HSU measures. More severe skin disease
significantly downwards TTO (B=-0.45), EQ-5D-5L ($=-0.49), mDLQI (p=-0.29) and vDLQI
(B=-0.17) utility scores. Similar effects of sociodemographic factors on utility values are well
investigated [172-174].

70




7. Capability measurement in mental health states

7.1. Introduction to the capability study in Hungary

Most often health economic evaluations — following the utilitarian theory — use the QALY
concept to express health outcome. HRQoL instruments are used as golden standards, to
calculate indirect HSU, since these questionnaires accurately capture health state quality [3].
However, new measures that go beyond HRQoL and cover wider concept of well-being are
indeed needed. Especially when pandemic/epidemic periods (like the COVID-19 in 2019-2022)
caused circumstances increase demand both on healthcare and social welfare systems [175].
Episodic appearance of pandemics elevate stress with a variety of traumas, pose burden on
social care systems [176]. While utility approach focuses on the needs of individuals and to
satisfy physical and psychological health domains, capability approach emphasizes the human
desires where well-being is the (cap)ability to achieve objectives that people value [36].
Capability approach — as a viable alternative/complement to the utilitarian health assessment
approach — rapidly expanded for presenting practical relevance in health economic evaluations
[177].

Apart from occasional unexpected events, many countries report long-term growth in the
prevalence of chronic mental diseases [178]. In the absence of proper counterfactuals, the
reason of increase in mental disease conditions cannot be clearly determined. It may be
attributable to more factors, like (i) the better sensitivity of measurement tools, (ii) particular
health policy focus on health states, or (iii) true increase in proportions. The population
normative data permits to compare individuals scores to a mean of larger group who are similar
in terms of age, sex, level of education, residence, employment status, etc. Normative data of
mental capabilities reflecting on current performance status of healthy population enables to
track the change in capabilities as well as frequency of impaired social groups [179].

Oxford CAPabilities-Mental Health questionnaire (OxCAP-MH) was particularly
designed to be used among groups with mental health impairment [36]. Similarly, to the
frequently used ICEpop CAPability (ICECAP-A) measure for adults the OXCAP-MH was
developed in the UK, currently has 3 further language validations: German, Hungarian and
Luganda version [44-46, 180]. Previous studies report good psychometric properties and stable
dimensionality of the, but all studies had disease specific (HIV, schizophrenia) or genuinely
small (N=9-172) samples. No OxCAP population norms have been established anywhere

before.
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The objective of the study would be to establish the first OXCAP-MH population norm,
to set current mental health related capabilities of the Hungarian general population. The
complementary aim is psychometric assessment of OXCAP-MH to explore test-retest

reliability, internal consistency, construct and convergent validity of the instrument.

7.2. Methods of mental capability study

A large sample (N=2000) online survey was conducted among Hungarian general population
in 2021 August. Respondents were recruited from a panel database of a professional survey
company (NRC). Population composition quotas were set to obtain sample representativeness
on Hungarian population with respect of age, gender, level of education and residence, although
stratification is only applicable with sample weights (that was not used for the recent analysis).
Online self-administrated data collection was followed. The questionnaire consisted of

validated HRQoL instruments, capability measurement tools and sociodemographic questions.

7.2.1. Psychometric evaluation of the OxCap-MH

The psychometric properties of the OxCap-MH were evaluated with classical test theory
methods. Internal consistency and test-retest reliability was explored with Cronbach’s alpha
(good if >0.8) and ICC using two-way mixed model of absolute agreement (poor agreement if
<0.5, moderate if 0.5-0.75, good if >0.75) [181]. Item reliability was further assessed with
corrected item-total correlation. Construct validity was examined with nonparametric t-tests
among known-groups. Pearson’s correlation coefficients (r) were calculated between OxCap-
MH standardized scores and ICECAP-A, PHQ-9 and GAD-7 instruments to assess convergent
validity.

7.2.2. Mental health measurement instruments

The OxCAP-MH consists of 16 items, each scored on a 1-5 Likert scale, where five refers to
worst domain and one to the best capability in case of items 2,4,5,6,9-16 while all other items
(1,3,7,8) are reverse coded. The change in interpretation was built in to avoid pattern answering,
though complicates interpretation. Mental capability is expressed on a easy to read standardized
0 to 100 score, where 100 represents the best capabilities [182]. The standardized capability

score is calculated as:

100 * (OxCAP — MH item total score — minimum possible score)/(max — min score)
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The measurement tool covers several essential but “non-physiological health-related” life
domains such as social activities, recreation, influence on decisions, freedom of expression that
determine capabilities of individuals. The survey used the validated Hungarian language

adaptation.

Patient Health Questionnaire-9 item (PHQ-9) was developed to measure self-
experienced severity of depression [183]. The nine questions requests information from the past
two weeks. Items are rated on a 4-point Likert scale, where 0 means “not at all” 3 denotes
“nearly every day”. Item sum score ranges between 0-27, originally four severity categories
were established: no (0-4), mild (5-9), moderate (10-14), severe (15-19), extremely severe
depression (20-27). Many studies investigated the cut-off score to signify severity of
depression, most clinical studies set the sensitivity of the instrument as: non-depressed >10

score< depressed.

Generalized Anxiety Disorder-7 item (GAD-7) scale is a self-reported measurement
tool that assesses anxiety symptom severity [184]. The instrument is also on a 4-point Likert
scale describing frequency of experienced symptoms (O=not at all and 3=nearly every day)
during the last two weeks. Item responses are summed resulting in score ranging between 0 and
21. The individual results are interpreted as no (>5), mild (5-9), moderate (10-14), severe (15<)

anxiety.

The ICECAP-A is a preference-based (non-mental specific) instrument designed to
measure the capabilities of general population aged 18-64. It covers five domains of well-being:
(1) attachment; (2) stability; (3) achievement; (4) enjoyment; (5) autonomy each rated on a 1-4
level scale [185]. Higher score represents better capability at current state (maximum total score
= 20). Since no tariff was established for OXCAP-MH/PHQ-9/GAD-7 measures in Hungary,
therefor we reported the total item sum scores of ICECAP-A (Y Item 1-5) because keeping the
generality appears more suitable to compare the measurement scores than applying unit-weights
(external tariffs) of dissimilar population. The Hungarian version proved to be valid and

reliable, though it revealed little difference among population subgroups.

7.2.3. Population norm

Population normative data of OxCap-MH score was presented according to age groups and sex

in groups of education level, residence, employment status, marital status, PHQ-9 and GAD-7
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severity categories. No sample weight was used to achieve representativeness. The cells report
the OXCAP-MH standardized score. All analysis was carried out using STATA 16.0 (StataCorp
LLC).

Characteristics Categories

Age group 18-24; 25-34; 35-44; 45-54; 55-64; 65<

Sex male; female

Level of education primary; secondary; tertiary

Residence type Budapest; Town; Village (less than 10,000 inhabitants)
Employment status full-time employed or entrepreneur; part-time employed,

unemployed; student; retired; inactive or disability pensioner; other
such as housewife of caregiver

Marital status married or in permanent relationship, single; divorced or widowed
PHQ-9 severity level | no; mild; moderate; severe; extremely severe

GAD-7 severity level | no; mild; moderate; severe

Table 25 - Population characteristic categories used for normative data presentation

To examine the determinants of the OXCAP-MH score an ordinary least square (OLS)
multivariate regression was used including the eight variables of population characteristics as
explanatory variables:

OxCAPMH; = B° + BiAge + BiSex + BiEduc + BiResid + BiEmploy + BiMaritals + BiDepr
+ viAnx + €

7.3. Mental capability results of the Hungarian general population

The sample consists of N=2000 responses (response rate: 79%) of Hungarian adult general
population, with mean age of 46.3%, majority being female (57.3%). Most respondents
completed secondary education (45.5%), worked full time or as entrepreneurs (48.7%), lived in
bigger cities of Hungary (48.9%). Majority of the respondents was married or in a permanent
relationship (62.1%) and fall into the non-depressed (53.1%) and non-anxious (57.0%)
category. Sociodemographic characteristics (sex, age, level of education, employment status,
residence, marital status, mental condition expressed with PHQ-9 and GAD-7 severity
categories) are summarized — for the total sample and (for two subgroups) those who are <10
and >10 PHQ scores to distinguish respondents with and without depressed mood — as

descriptive statistics. (Table 26)
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_ Total PHQ-9score | PHQ-9 score >10
Variable groups <10 group group
n % n % n %
Sex male 855 42.8 701 45.0 154 34.8
female 1145 57.3 857 55.0 288 65.2
Age (year) 18-24 202 10.1 136 8.7 66 14.9
25-34 441 22.1 324 20.8 117 26.5
35-44 337 16.9 249 16.0 88 19.9
45-54 285 14.2 228 14.6 57 12.9
55-64 337 16.9 275 17.7 62 14.0
65< 398 19.9 346 22.2 52 11.8
Education primary 544 27.2 390 25.0 154 34.8
secondary 909 45.5 700 44.9 209 47.3
tertiary 547 27.4 468 30.0 79 17.9
Residence Budapest 390 19.5 307 19.7 83 18.8
Town 979 48.9 769 49.4 210 47.5
Countryside 631 31.6 482 30.9 149 33.7
Employment | full-time 973 48.7 769 49.4 204 46.2
employed/entrepreneur
part-time employed 101 5.1 71 4.6 30 6.8
unemployed 91 4.6 62 4.0 29 6.6
student 68 3.4 51 3.3 17 3.8
retired 502 25.1 432 27.7 70 15.8
other (homemaker) 189 9.5 128 8.2 61 13.8
disability 76 3.8 45 2.9 31 7.0
pensioner/inactive
Marital single 472 23.6 331 21.2 141 31.9
status married/in relationship 1242 62.1 1002 64.3 240 54.3
divorced/widowed 286 14.3 225 14.4 61 13.8
PHQ-9 no 1061 53.1 1061 68.1 - -
category mild 497 24.9 497 31.9 - -
moderate 238 11.9 - - 238 53.8
severe 132 6.6 - - 132 29.9
extremely severe 72 3.6 - - 72 16.3
GAD-7 no 1140 57.0 1116 71.6 24 5.4
category mild 528 26.4 384 24.6 144 32.6
moderate 220 11.0 54 3.5 166 37.6
severe 112 5.6 4 0.3 108 24.4

Table 26 - Sample characteristics of the mental capability (OxCAP-MH) study

7.3.1. OxCap-MH psychometric properties

The total reliability of the OXCAP-MH instrument was good (Cronbach a=0.85), no items
deleted would improve internal consistency, corrected item-total correlations of items ranged
between 0.29-0.64. ICC showed strong agreement, indicating high level of test-retest reliability
(p<0.001; 0.817). Out of 16 items, 15 were significantly correlating (p<0.01) on slight to
moderate level (r=-0.032-0.624), except item 9 (influence on local decisions) with reverse

coded items of 7 and 8. Known-group (construct) validity of the item was established

75



convincingly, total scores significantly (p<0.005) differed according to age group, residence,
employment status, marital status, PHQ-9 and GAD-7 mental health state severity groups.
Significant (p<0.001) moderately strong correlations between OxCAP-MH and two mental
health state HRQoL measures (PHQ-9: r=-0.610; GAD-7: r=-0.580) and a generic capability
measure (ICECAP-A: r=0.620) demonstrated fine convergent validity.

The central tendency of items suggest that most people agreed with statement 9 (15%)
and 8 (unlikely to be discriminated=8%) positively influencing the capabilities. Most disagreed
with statements 11-13 (appreciating nature=47%; respecting people=39%; enjoying friendly
support=39%), derogating mental capability immensely. People were neutral rather neutral
when responding on statement 9 and 10 (freedom of expression=34%). Item responses are
presented on Figure 19, the labels record the score of the response, the interpretation is different

according to instrument coding.

Item response distribution among total sample
Ttem-16 | 3 S s 0 e 14% 4%

L te11- 1 5 | 3 S g gl
T term- 14 | 3 S o S o 6% 3o
Tt~ 1 3 s S e G 5% 3%
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Figure 19 - Item response distribution on OXCAP-MH instrument

7.3.2. Comparison of mental health measurement scores

The mean OXCAP-MH score in the total sample was 68.5 (SD=14.4), with women having
slightly — but not significantly — lower score (68.2, SD=14.1) then men (68.9, SD=14.7).
Respondents with older age, higher educational level, living in Budapest, being students/retired,
living as married/divorced and having no depression and anxiety symptoms had significantly

(p<0.005) higher average OXCAP-MH score. This tendency of scores in subgroups was
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consistent according to PHQ-9, GAD-7 and ICECAP-A measures as well. Significant
differences were found in mean PHQ-9 and GAD-7 score in subgroups of sex, age, education
level, employment, marital status, depression and anxiety severity. Average ICECAP-A total
score significantly differed according to level of education, residency, employment status,
marital status, depression and anxiety severity. Both capability measurement scores were the

highest in no depression subgroup, and the lowest in people with extremely severe depression.

(Table 27)

Sociodemog PHQ-9 GAD-7 ICECAP | OxCap-MH | t-test
raphic Subgroups total score | total score | total score | standardized level
variables (0-27) (0-21) (0-20) | score (0-100) | P
Total ?,'\'I:”;%%%r;de”ts 59(59) | 48(50) | 135(29) | 68.5(14.4) )
Sex male 52(5.7) | 40(4.7) | 13.6(2.9) | 68.9(14.7) 0.283
female 6.5(5.9) 54(5.1) | 13.5(2.8) 68.2 (14.1) '
18-24 7.8 (6.5) 6.3(5.0) | 13.6 (2.8) 66.0 (15.1)
25-34 6.5 (5.8) 5.7(5.0) | 13.6 (2.9) 66.3 (13.7)
35-44 6.3 (6.3) 53(5.2) | 13.3(3.0) 66.5 (14.7)
Agegroup ey 57(57) | 44(4.6) | 133(29) | 699 (146 | ~0-00
55-64 5.3 (5.6) 44(49) | 13.6(3.0) 69.5 (14.5)
65< 4.6 (5.0) 3.4(4.5) | 13.8(2.7) 72.0 (13.3)
Education primary 7.1(6.9) 57(5.6) | 12.9(3.1) 64.3 (15.0)
level secondary 6.0 (5.6) 4.8(4.8) | 13.5(2.8) 68.7 (14.2) | <0.001
tertiary 47(48) | 39(43) | 142(2.8) | 724(129)
Residence Budapest 5.7 (5.5 4.7(4.8) | 13.9(2.8) 69.3 (13.9)
type Town 58(5.8) | 47(4.9) | 13.7(29) | 69.1(14.3) 0.048
Countryside 6.3 (6.1) 51(5.2) | 13.1(2.9) 67.1(14.7)
full-time
employed/entrepren. 5.6 (5.5) 4.6 (4.7) 13.9 (2.8) 69.3 (14.0)
part-time employed 7.6 (6.4) 6.0(5.3) | 12.4(2.6) 62.7 (14.3)
unemployed 7.9 (6.8) 6.7(5.6) | 124 (3.1) 63.3 (14.7)
Employment | student 6.4 (5.6) 54(4.5) | 13.7(2.5) 71.3(14.1) <0.001
status retired 4.7 (5.2) 3.7(4.7) | 13.8(2.8) 71.3(14.1) '
other (homemaker,
caregiver) 7.6 (6.6) 6.7 (5.2) 12.9 (3.0) 64.7 (13.6)
disability
pensioner/inactive 9.0(7.1) 6.7 (5.8) 125 (3.1) 60.4 (15.1)
single 7.2 (6.3) 5.6(5.1) | 13.0(3.0) 65.2 (15.1)
Marital married/in
status relationship 5.4 (5.7) 4.6 (4.9) 13.8 (2.9) 69.6 (14.2) <0.001
divorced/widowed 5.9 (5.5) 4.6 (4.8) | 13.3(2.5) 69.5 (12.9)
no (0-4) 1.6(1.4) | 1.7(2.3) | 148(26) | 755 (12.0)
mild (5-9) 7.0(15) | 57(3.1) | 129(25) | 656 (11.3)
PHQ-9 moderate (10-14) 11.7(15) | 9.3(3.6) | 12.0(2.2) 59.0 (10.3) <0001
category severe (15-19) 16.7 (1.4) | 12.2(4.4) | 11.1(2.6) | 53.1(10.7) '
g‘gf)me'y severe 229(2.3) | 16.3(44) | 9.9(2.6) | 45.2(123)
GAD.7 no (0-4) 25(28) | 1.3(1.5 | 146(2.6) | 74.6(12.0)
category mild (5-9) 7.8 (4.0) 6.7(L.3) | 12.8(2.5) 64.6 (12.0) | <0.001
moderate (10-14) 12.5(4.6) | 11.9(15) | 11.8(2.3) | 56.5(11.4)
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severe (15+)

18.8 (5.1)

175 (2.2)

10.2 (2.5)

48.6 (12.5)

Table 27 - Comparison of capability (OxCAP-MH, ICECAP-A) and mental health status measurement
(PHQ-9, GAD-7) mean scores

7.3.3. OxCap-MH population norm

The highest OXCAP-MH scores (75.5) were observed among no depression (PHQ-9) subgroup,
while the lowest among extremely severe depression group (45.2) in the total sample. It was so
in the male and female subsamples as well. The detailed OXCAP-MH population normative

results as mean and SD are presented in Table 28 (the cells labelled with one*/two** asterisk

represent subgroups that had n<5/n=1 respondents).
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Variables Groups Total Female Male
total | 18-24 | 25-34 | 35-44 | 4554 | 55-64 | 65< total | 18-24 | 25-34 | 35-44 | 45-54 | 55-64 | 65< total | 18-24 | 25-34 | 3544 | 4554 | 55-64 | 65<
Education primary 64.3 56.7 63.0 61.9 66.6 63.8 69.0 63.8 58.7 62.9 63.5 65.1 61.4 69.1 65.0 54.0 63.5 60.0 69.0 66.8 68.8
(15.0) | (154) | (14.2) | (14.4) | (143) | (157) | (150) | (14.4) | (146) | (13.7) | (10.8) | (13.8) | (16.5) | (15.7) | (15.9) | (16.5) | (15.6) | (17.4) | (14.9) | (142) | (14.3)
secondary 68.7 67.9 65.6 66.9 725 70.3 71.2 68.9 69.1 65.7 65.2 73.9 70.9 713 68.4 66.7 65.4 68.5 70.9 69.4 71.0
(14.1) | (14.3) | (13.6) | (155) | (13.4) | (14.1) | (127) | (14.0) | (139 | (13.1) | (16.4) | (13.1) | (13.8) | (129) | (14.3) | (14.8) | (145 | (146) | (13.7) | 47 | (125)
tertiary 72.4 69.9 69.3 70.9 73.0 75.4 74.8 1.7 69.6 70.0 71.0 74.1 75.9 72.3 73.1 72.9 67.9 70.8 72.2 75.6 76.2
(12.9) | (135) | (13.2) | (12.3) | (155) | (105) | (12.3) | (12.7) | (14.1) | (13.2) | (11.3) | (14.1) | (10.8) | (13.0) | (13.1) | (6.5) (13.4) | (137 | (16.7) | (10.3) | (11.7)
Residence Budapest 693 | 630 | 660 | 69.2 705 | 728 | 734 69.4 | 64.4 66.2 708 | 705 | 687 | 749 69.3 | 60.9 65.6 67.9 70.5 77.7 718
(14.0) | (11.9) | (13.6) | (13.0) | (13.0) | (13.8) | (148) | (136) | (121) | (133) | (11.9) | (12.7) | (14.6) | (143) | (143) | (115 | 41 | (140) | (136) | (11.3) | (15.2
Town 69.1 | 681 | 675 | 672 700 | 69.8 | 718 68.8 | 69.6 67.5 660 | 683 | 714 | 702 69.5 | 65.6 67.6 68.2 718 68.1 73.7
(143) | (149 | (13.8) | (153) | (155) | (14.3) | (125 | (14.0) | (148 | @31 | (147) | (155) | (14.9) | (125 | (14.6) | (150) | (15.0) | (15.8) | (155) | (135) | (12.4)
Countryside 671 | 636 | 641 | 641 695 | 678 | 714 66.8 | 629 64.8 650 | 701 | 665 | 69.8 676 | 643 62.2 62.4 68.7 70.3 73.4
(147 | @70 | @37 | 147 | @41 | (@15.0) | (13.2) | @49 | 151) | @42) | (135 | 13.7) | (15.3) | (144) | (5.2 | (188) | (12.2) | (16.8) | (14.8) | (14.3) | (116)
Employment full-time 69.3 67.3 67.5 68.3 72.2 711 79.3 68.9 70.7 67.3 68.7 72.0 67.3 7.7 69.7 63.1 67.8 68.0 72.3 74.1 80.0
employed/ente. (14.0) | (14.9) | (13.8) | (14.3) | (14.0) | (12.6) | (10.2) | (13.9) | (13.9) | (14.0) | (14.0) | (13.8) | (12.8) | (135)* | (14.1) | (15.3) | (136) | (146) | (142) | (1L.7) | (9.2
part-time employ. | 627 | 619 | 592 | 59.2 649 | 649 | 729 62.7 58.4 60.4 616 | 633 | 659 | 734 627 | 64.9 56.8 56.1 67.0 63.4 72.4
(143) | (138) | (132 | (17.9) | 125) | (11.9) | (142) | (12.8) | (8.8) (141) | @38) | @27 | 133) | 24* | 162) | 7)) | (121 | @29 | @27 | 101 | @18.6)*
unemployed 63.3 59.1 62.4 66.4 63.3 63.1 84.4 63.2 55.0 62.4 64.4 64.4 66.8 - 63.6 62.5 62.5 73.4 60.9 58.9 84.4
(147) | (128) | (14.8) | (13.8) | (16.6) | (15.1) | (9** (13.9) | (13.3) | (13.3) | (13.9) | (15.8) | (15.1) (16.2) | 125 | (195) | (123)* | (20.2) | (150) | ()**
student 713 | 728 | 565 | - - 64.1 - 72.1 72.7 64.6 - - - - 700 | 73.0 48.4 - - 64.1 -
(14.1) | (12.9) | (18.8) ()** (13.1) | (12.8) | (16.6)* (15.7) | (13.3) | (20.3)* ()
retired 713 | - 523 | 488 61.7 723 | 719 716 | 375 - - 586 | 742 | 711 710 | - 52.3 48.8 63.7 67.4 72.8
(14.1) (3.3)* | (20.4)* | (16.5) | (14.6) | (13.3) | (14.0) | ()** (16.5) | (13.6) | (13.6) | (14.3) (3.3)* | (20.4)* | (17.2) | (16.2) | (12.9)
other (hom./care.) | 647 | 563 | 674 | 628 686 | 664 | 678 652 | 58.1 67.6 633 | 683 | 660 | 615 60.5 | 50.9 61.7 55.2 71.9 67.5 773
(13.6) | (15.0) | (11.6) | (13.3) | (12.1) | (16.3) | (144) | (132) | (125 | (117 | (13.0) | (125) | (185 | (12.7)* | (16.3) | (18.8) | (3.3)* | (18.3)* | ()** 9.7 (14.4)*
disability 60.4 58.3 54.5 62.8 63.6 59.9 65.2 60.9 65.6 56.6 62.0 65.3 56.8 71.9 59.7 54.7 52.0 63.5 58.2 64.2 58.6
pensioner/inac. (15.1) | (10.9) | @7 | (129 | @6.1) | (17.9) | (10.2)* | (15.8) | (11.3)* | (10.3) | (5.9 | (15.5) | (18.8) | (8.8)* | (14.4) | (9.5 6.4* | 195* | (195 | 16.2) | (7.7)*
Marital status single 652 | 665 | 629 | 647 65.8 | 68.7 67.3 64.4 | 66.1 62.4 646 | 643 | 649 | 676 659 | 66.9 63.6 64.7 66.7 71.6 66.5
(15.1) | (15.7) | (14.3) | (15.2) | (16.1) | (15.2) | (13.2) | (14.6) | (15.8) | (14.6) | (13.8) | (13.7) | (16.0) | (13.4) | (15.6) | (15.8) | (14.0) | (16.0) | (17.6) | (14.3) | (13.5)
married/in relatio. | 69.6 | 66.1 | 67.9 | 67.7 720 | 698 | 726 69.1 68.3 68.2 673 | 716 | 693 | 708 702 | 610 67.3 68.2 72.4 70.3 73.8
(14.2) | (145) | (13.1) | (146) | (13.8) | (152) | (13.9) | (14.1) | (136) | (125) | (14.0) | (13.9) | (16.3) | (14.9) | (144) | (156) | (14.4) | (154) | (13.8) | (13.9) | (13.0)
divorced/ widow. 695 | 544 | 641 | 642 66.1 69.2 72.1 69.7 60.9 64.8 639 | 655 | 695 | 720 68.9 | 512 63.0 64.6 67.6 68.4 72.4
(129) | 77y | (17.2) | (13.3) | (13.9) | (12.2) | (12.1) | (12.8) | (8.8)* | (21.1)* | (10.1) | (14.8) | (12.0) | (122) | (13.2) | (5.5* | (145) | (182) | (11.9) | (13.3) | (12.1)
PHQ-9 category no 755 | 745 | 733 | 741 766 | 760 | 774 756 | 741 73.3 746 | 767 | 773 | 772 754 | 75.0 73.3 73.6 76.5 74.8 776
(12.0) | (135) | (12.6) | (128) | (12.2) | (11.3) | (103) | @17 | (144 | @24 | (11.9) | 118) | (10.8) | (10.0) | (12.3) | (123) | @3.1) | (137) | (12.6) | (11.8) | (10.5)
mild 65.6 66.3 64.5 64.4 65.9 65.1 67.8 66.9 70.2 65.3 64.5 68.0 65.4 69.8 63.6 61.2 62.5 64.4 63.0 64.6 65.2
(11.3) | (13.0) | (11.2) | (10.8) | (12.4) | (9.9) | (10.6) | (10.8) | (11.1) | (11.1) | (9.1) | (12.0) | (104) | (9.7 (11.8) | (13.8) | (11.4) | (12.8) | (126) | (9.1) (11.3)
moderate 590 | 602 | 581 | 588 60.5 | 586 | 59.0 59.4 | 616 58.4 586 | 605 | 588 | 60.0 583 | 58.2 57.7 59.0 60.5 57.8 56.5
(10.3) | (11.0) | (10.2) | (9.7) (9.1) | (13.3) | (8.8) (10.9) | (11.3) | 11.1) | (11.1) | (8.3) | (13.7) | (9.5) (9.3) | (10.6) | (8.5) (8.3) (11.1) | (13.1) | (6.7
severe 531 | 538 | 549 | 507 534 | 528 | 523 545 | 574 55.7 532 | 548 | 529 | 533 499 | 502 52.6 45.8 49.6 52.6 47.9
(10.7) | (84) | (8.9) | (10.8) | (13.2) | (13.6) | (9.9 (10.7) | (7.8) (9.8) (8.8) | (14.3) | (14.4) | (9.0 (9.9 | (7.8) (4.6) (13.0) | (10.2)* | (125) | (14.5)*
extremely severe 452 | 460 | 470 | 441 494 | 432 39.5 443 | 482 48.4 451 | 471 | 363 | 352 466 | 380 455 43.2 52.2 52.0 52.3
(12.3) | (13.1) | (9.3) | (9.2) (13.0) | (19.5) | (11.0) | (10.1) | (9.9 (8.5) (6.4) | (12.6) | (8.6) | (8.3) (15.1) | (22.6)* | (10.6) | (11.8) | (14.4) | (27.00* | (7.0)*
GAD-7 category no 746 | 741 | 726 | 728 759 | 75.1 76.2 75.2 74.8 73.3 734 | 765 | 767 | 764 740 | 733 715 72.3 75.2 73.6 76.0
(12.1) | (125) | (12.7) | (12.9) | (12.8) | (11.1) | (108) | (11.4) | (12.7) | (123) | (12.) | (1.7) | (10.1) | (10.2) | (12.7) | (12.4) | (133) | (136) | (13.7) | (12.0) | (11.4)
mild 64.6 64.8 64.0 63.9 64.9 65.4 65.2 65.3 67.0 64.0 64.7 66.2 65.4 66.7 63.2 60.5 64.1 63.0 63.0 65.5 61.6
(12.0) | (13.0) | (11.8) | (12.2) | (12.0) | (125) | (10.6) | (11.8) | (126 (11.7) | (10.8) | (11.6) | (13.6) | (10.6) | (12.2) | (12.8) | (12.3) | (13.7) | (12.5) | (10.4) | (9.8)
moderate 56.5 56.2 56.7 54.9 56.8 56.3 59.1 58.3 59.7 57.9 57.1 56.9 57.1 61.4 53.1 51.0 54.1 51.8 56.6 53.8 52.9
(114) | (123) | 84) | (133) | (11.7) | (115) | (120) | (11.4) | 13.1) | (8.8) (115) | (12.2) | (12.0) | 11.7) | @0.7) | (9.2) (7.0) (152) | (10.9) | (10.3) | (11.0)
severe 486 | 478 | 504 | 504 50.4 | 432 | 4638 475 | 492 49.6 50.7 | 479 | 421 | 431 50.8 | 449 51.7 49.7 55.2 46.5 57.8
(12.5) | (15.0) | (11.5) | (10.7) | (11.5) | (15.5) | (12.4) | (10.0) | (11.0) | (8.0) (9.2) | (88) | (10.6) | (11.6) | (16.6) | (23.0) | (16.2) | (142) | (16.7)* | (27.9)* | (7.8)

Table 28 — OXCAP-MH population normative results
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According to the results of the OLS multivariate linear regression, respondents with older
age (p=0.09), living in towns as compared to villages (B=1.32), employed full
time/entrepreneurs and students (3=4.30 and f=9.11), being married/in permanent relationship
(B=1.48) had significantly higher OXCAP-MH capability scores. The marginal effect on
increasing the capability was the highest of being student compared to disability
pensioners/inactive. Also, females (p=-1.96); mild-moderate-severe-extremely severe (p=-
6.97, -10.78, -14.75, -19.59) depression; and mild-moderate-severe (f=-4.01, -7.01, -9.82)
anxiety groups in contrast to asymptotic population had significantly lower OXxCAP-MH
capability scores, respectively. The seven explanatory sociodemographic variables included
into the model explained 41% of the variation in the mental-capability score, the overall model
was significant (R2= 40.9, p<0.001). (Table 29)

Variables/subgroups B coefficient stzpﬁi:rrd p-value
Age years 0.091 0.02 <0.001
Sex female -1.961 0.53 <0.001
Education level secondary 2.458 0.62 <0.001
tertiary 4.164 0.70 <0.001
Residence Budapest 1.267 0.73 0.082
town 1.317 0.57 0.022
Employment full-time/entrepreneur 4.302 1.35 0.002
part-time 0.684 1.70 0.688
unemployed 1.910 1.74 0.273
student 9.111 1.96 <0.001
retired 1.836 1.46 0.208
homemaker/other 2.865 1.56 0.066
Marital status married/in relationship 1.481 0.65 0.022
widowed/divorced 1.314 0.94 0.164
PHQ-9 mild -6.969 0.72 <0.001
moderate -10.775 1.04 <0.001
severe -14.745 1.33 <0.001
extremely severe -19.592 1.87 <0.001
GAD-7 mild -4.011 0.74 <0.001
moderate -7.011 1.11 <0.001
severe -9.820 1.62 <0.001
Regression indices Constant 64.700 1.86 <0.001
N observation 2000
R? 40.9%
RMSE 11.1
significance level p<0.001

Table 29 - Regression results of sociodemographic factors impacting the OXCAP-MH capability score
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8. Discussion

The thesis investigated direct and indirect health state utility measurement methods in different
diseases and general population. The thesis consists of eight parts, first, the introduction covers
the broad theoretical background and practical application of HSU measurement methods.
Chapters 4-7 report the findings of Our four previously published studies compacting the
research methods and results. Finally, the main points of the thesis are discussed here and

summarized.

The introduction overviews health economic evaluations models, that apply
direct/indirect HSU assessment for HRQoL measurement to express health outcome (as QALY
gain). The novel capability approach was employed to examine non-health domains of well-
being as an alternative approach beyond QALY. Two qualitative analytical studies (Chapter 4
and 5 answer Hypothesis 1) report the results of two systematic reviews of (i) TTO
measurements in seven chronic diseases among Hungarian population, and (ii) TTO studies in
depression with a meta-analysis of vignette-based utility results. Two applied parts (Chapter 6
and 7 answering on Hypothesis 2-4) report the results of “in-process” quantitative studies of
(iii) measurement agreement between direct (TTO) and indirect (EQ-5D, DLQI) utility
assessments is four common dermatological diseases, and (iv) evaluating the Hungarian
population’s mental capability by OxCAP-MH instrument. The discussion (Chapter 8) unfolds
theoretical limitations of the economic evaluations, followed by the discussion of studies and

their limitations/conclusions one by one.

8.1. Challenges of health economic evaluations

The major advantage of the QALY measurement is its generalizability, that is often referred as
“a QALY is a QALY, that is a QALY” [186]. Although such generalizability conceals

weaknesses. The limitations of the health outcome measurement is twofold.

I Firstly, the QALY has conceptual shortcomings. Measurement across diverse
disease categories is not settled, while in practice for example health states in palliative care
and dermatology are hardly comparable. The core element of the QALY is given by different
utility measures, albeit evidence shows that utility measurement instruments vyield
systematically different results. The source of quality weights is also unsolved, on the one hand

the taxpaying general population is the financer of the healthcare system, on the other hand the
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patient’s preferences are more adequate related to the disease. Further tense debate is about
discounting the costs and health outcomes, while time is an important factor for instance in
regenerative medicine where cost reduce but quality of life may improve over time. Majority
states that the net present value of both cost and benefits shall be discounted at the same rate,
contrarily some pharmaco-economists say that outcomes should not be discounted at all [187,
188].

ii. Secondly, there are a number of technical constraints due to its quantitative
nature. QALY is indifferent whether the improvement comes from a small or large number of
people. The QALY is non-sensitive for clinically meaningful small changes in health status as

well as to contextual (individual are societal) factors.

Utility assessments are either direct that are preference-based valuations based on
rational choice theory or indirect multi-attribute utility instruments rated on a scale. Due to the
difference in cognitive evaluation the measurements yield different results. In the introduction
the deviation because of TTO method attributes and EQ-5D item-weights (tariffs) were
described. However, systematic distortions may also influence utility estimates [189]:

1) People value recent health gains more due to their time preference, but tasks do not
discount future states.

2 Framing effect creates an overly optimistic perceptions, when people over/under value
the effect of events.

3) Behavioural economic assumptions state that individuals value gains less than avoiding

losses.

Therefor the QALY concept built quality weighted quantity of life has several technical
shortfalls. Also, QALY maximization models disregard resource allocation issues (egalitarian
arguments), like whom the society prioritizes (priority to young, more severe patients,
caregivers, marginalized groups). The quality of life may correlate with the income level, that
is double counted when calculating the incremental cost-effectiveness ratio. Further concern is
that QALY gain is not adjusted for the initial severity of the health state, while a small 0.05
QALY improvement is not the same for a worse basis (0.1) compared to a relatively good health
state (0.9). The combination of quality and quantity of life could be misleading, as mentioned
in the introduction, improving just life expectancy or HRQoL is extreme. In brief, the QALY

concept and the determination of its components is still under development. Evaluations that
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apply QALY for more effective financial decisions can be as biased as the ones that ignore

economic outcomes if the societal setting is neglected [190].

8.2. Systematic literature review of TTO in Hungary study

The systematic literature review of TTO measurement in Hungary found nine papers reporting
seven original studies evaluating seven chronic diseases in total. In Central and Eastern Europe,
Hungary leads the number of TTO studies [191]. However, almost all countries in the region
(Hungary [61], Poland [192], Slovenia [193], and Romania [194]) have EQ-5D value sets based
on TTO, suitable for indirect HSU elicitation.

The majority of the selected studies focused on two areas of chronic diseases, on the one
hand, diseases for which effective but high-cost biological therapies have appeared in the last
two decades (Crohn's disease, age-related macular degeneration, pemphigus, psoriasis, and
rheumatoid arthritis), on the other hand, diseases associated with chronic pain (migraine and
primary dysmenorrhea). Internationally, TTO has already been used in determining the quality
of life in many chronic conditions with a high disease burden (cardiovascular diseases, diabetes,
asthma, cancer and mental illnesses) but no such research has yet been conducted in Hungary
[195].

Several evidences were reported on errors related to the use of TTO, mostly as incomplete
communication of methodology and results [196, 197]. In only two cases (rheumatoid arthritis
and macular degeneration) were found deficiencies in the detailed description of methodology
and interpretation of results. Researchers tried to adapt those elements of TTO method that fit
to the nature of the examined health state and population. The results of the review suggest that

majority of the TTO studies in Hungary are in line with international quality standards.

In Hungary, the cost-effectiveness analysis of healthcare technologies is mandatory [198].
The current health economics directive recommends using direct HSU measurement if indirect
utility measurement (EQ-5D) is not available. Health state utility values based on preferences
of the Hungarian society vastly contribute to more accurate health economic evaluations (such
as health technology assessment of new medicines, diagnostic procedures and medical aids
[199]) by enabling not only cost data, but health quality data input from domestic sources.
National HSU measurement promotes effective resource allocation of the healthcare financer.
There is EQ-5D utility review [191], but no previous study systematized TTO studies in
Hungary.
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The limitation of the study is that (1) from HSU measures only TTO assessment were
selected. Due the various chronic diseases and heterogeneity of applied TTO methods, the (2)
utility outcomes cannot be compared, thus meta-analysis was not conducted. Besides the TTO,
(3) other direct utility measurement methods (like SG, DCE, BWS) have also appeared in, that
was not introduced in this study. There is no official TTO methodological harmonization, (3)
though no quality check of task was performed based on the current recommendations and
guides (MVH, Paris or EQ-VT protocol) [84].

The systematic review of TTO studies conducted in Hungary summarizes the results of
nine publications, reporting results in seven chronic diseases. Studies covered a broad-range of
TTO methodological attributes, regarding the type, timeframe, and evaluated health states.
Economic evaluations using domestic cost and quality of life data facilitate the opportunity for
more effective decision-making in healthcare.

8.3. Systematic literature review and meta-analysis in depression study

In the review of TTO studies, HSU of vignette-based or self-experienced depression-related
health states were catalogued. The analysis compared the health description vignettes used for
the hypothetical assessments. The pooled mean utilities of mild, moderate and severe
depression elicited in depressed and non-depressed groups were estimated in a REML meta-

analysis.

Overall, 14 articles reporting 36 self-experienced and 25 vignette-based utilities for
depression-related health states were identified. The mean utility of self-experienced depression
in patient groups ranged between 0.89 and 0.24, while the vignette-based mean utility of mild,
moderate and severe depression (in self-reported depressed and healthy groups) ranged between
0.91-0.66, 0.79-0.49 and 0.66-0.31, respectively. A previous review reported somewhat lower
SG and EQ-5D utilities in the context of unipolar depression, that ranged from 0.92-0.09 and
0.90-0.14, respectively [200].

Little evidence is reported on description vignettes impact on direct utility [92]. The
review compared six vignettes in terms of origin, covered health domains, mode of presentation,
that concluded in revealing five different methodological approaches to vignette development.
Although methodological recommendations are provided [201], the nonstandardized
application of vignettes resulted in different health state description, even if the same scale
(McSad) was employed. These finding haste the use of a common approach to vignette

development.
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The meta-analysis of vignette-based TTO utilities for mild, moderate and severe
depression state results were: 0.75, 0.66 and 0.50, respectively. Meta-regression revealed that
evaluating severe depression (f =-0.16) and having depressed population (f =-0.13) has a
significant negative impact on the pooled utility estimates. The findings of the review support
the claim that patients report systematically different health utilities than the general population
[74, 76]. However, the analysis contradicts the assumption that patients report higher utilities,
especially in self-experienced states, as proven in many previous studies [202]. In all
comparable (n=18) vignette-based health states, depressed groups had lower pooled mean
utility than non-depressed in mild, moderate and severe depression. The heterogeneity of
patients self-experienced depression states prevented to further support the evidence of
discrepancy in patient’s vs healthy population’s HSU results.

Nine of the included studies used other methods besides TTO to elicit utilities pertaining
to the same health state. Three studies reported consistent order in self-experienced utilities:
rating scale (RS)<TTO<SG [138, 139, 148]. One research group also reported that RS<TTO
utility in a vignette-based assessment [144]. Another three valuations revealed that TTO<SG
utility [137, 140, 143]. Vignette-based evaluation of mild, moderate & severe depression
comparison resulted in the order of EQ-5D<TTO<VAS, with the three approaches presenting

considerable differences [149].

Limitations of the study conceal (i) the substantial heterogeneity of the included studies
regarding the depression states and TTO task. Heterogeneous studies using different vignettes
(i1) were included in the meta-analysis as well. The quality evaluation of TTO studies (iii) was
based on the former MVH protocol, as being closer to the publication dates of the studies, than
the EuroQol’s EQ-VT valuation protocol that launched in 2012.

As a conclusion the results of the review suggest that the utility generation method may
significantly impact the utility value associated with depression. To our knowledge, this is the
first study to provide a comprehensive utility catalogue in depression and compare description
vignettes. The meta-regression showed decreased pooled mean utility when severe level of
depression and depressed sample was evaluated. Interestingly, patients’ perceptions of

hypothetical depression health states were worse than those of healthy respondents.

8.4. Measurement agreement between direct and indirect utility measures study

The study aimed to explore the agreement between direct (TTO), one indirect general (EQ-5D-

5L) and two indirect dermatology-specific (mDLQI and vDLQI) HSU measures using a pooled
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dataset of four multi-centre, cross-sectional, patient reported outcome studies in atopic
dermatitis, hidradenitis suppurativa, pemphigus and psoriasis. Bland-Altman analysis revealed
measurement agreement without proportional bias was only found between TTO and EQ-5D-
5L, while no agreement was found between TTO-mDLQI/VDLQI, and EQ-5D-5L -
mDLQI/vDLQI, showing considerable differences in all cases. Despite the proportional bias in
measurement scores, EQ-5D index and vDLQI may present a certain level of in-between
individual agreement. Although the source of the observed agreement may be attributable to
the common national value set, representing the preferences of the Hungarian general

population.

Total sample mean and median scores in descending order was as follows: TTO utility
scores (0.83 and 0.95), EQ-5D-5L (0.81 and 0.89), vDLQI utility (0.81 and 0.84) and mDLQI
(0.77 and 0.79). Similar tendency was observed in mean utility values in subgroups, where TTO
was the highest in ten out of eighteen cases (psoriasis, atopic dermatitis, both genders, higher
educated, part time and other employment status, outpatient care visitors), vDLQI utility in five
and EQ-5D-5L utility was on top in three subgroups. In fourteen subgroups mDLQI converted
utility, in three cases the EQ-5D-5L, once the TTO (pemphigus) had the lowest score among
HSU measures. Thus, the findings support the claim that higher mean utilities are elicited with
direct measurement method, though there are exceptions reported in the literature [66, 203,
204].

Considering the data distribution, the ceiling results of TTO affirmed it is more likely to
result perfect health state, while DLQI utility was closer to normal distribution. The high rate
of non-trading respondents imply that trading of life years is dependent on more latent factors
(e.g. personal believes, intrafamilial considerations). The four tobit regression models showed
that disease type and skin condition severity had significant effect on all HSU estimates.
Socioeconomic variables of age, gender, level of education and employment status made impact

on certain HSU measures.

Direct utility measures that follow rational choice theory output significantly different
results than indirect utility measurements based on MAU theory. Beyond the often mentioned
shortfalls of the measures — (1) the TTO being too demanding, (2) the EQ-5D-5L being too
narrow/oversimplified, (3) converting HRQoL instrument scores with mapping into utility may
yield inadequate values — more pitfalls may distinguish direct and indirect HSU measures. The
primary source of the problem is the difference in cognitive process required from the

respondents: preference-base evaluations present a demanding task that encourage using
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heuristics/framing effect/relativization/mutable preferences, while item-rating MAU tasks face
with pattern answers/non-revealed health domains/ex-post weighting the items with population
tariffs [205-208]. This is the first study that investigated measurement agreement between TTO,
EQ-5D-5L and two DLQI-based utility estimates, also pinpoint that except DLQI currently
there is no other skin-specific MAU instrument offering mapping algorithm or value set to

calculate indirect HSU.

The study is limited in not considering that (1) the mapping algorithm for DLQI utility
was optimized for the British EQ-5D-3L value set. Further issue is (2) the dissimilar nature of
diseases, that yields differences in HRQoL domains. Converting the DLQI item scores into
utilities in four fairly different conditions limit the comparability of utility results (the DLQI
total score in pemphigus was 5.4, but 13.4 in atopic dermatitis, thus the converted mean vDLQI
utility was 0.84 in pemphigus, while 0.78 in atopic dermatitis. As opposed the TTO utility was
the lowest in pemphigus (0.72), the highest in atopic dermatitis (0.85). This phenomenon
highlights, that DLQI items describe a certain set of skin-condition related problems (e.g.
itching, appearance, social discernment), while TTO rather focuses on respondents overall
health state associated with a disease, but there is no necessarily a match between the two [209].

To conclude, measurement agreement was established only between TTO and EQ-5D-5L
measures, also both showed disagreement with m/vDLQI measures. In between person
agreement was solid in case of EQ-5D-5L — DLQI. The mean utility results in subgroups
contribute to the evidence that direct measures yield higher utility values. The abyss found
between TTO and DLQI converted utility in atopic dermatitis and pemphigus warns to compare
DLQI-based utilities in different dermatological conditions with extreme caution.

8.5. Mental capability measurement and OXCAP-MH population norm study

The primary objective of the study was to develop the fist OXCAp-MH mental capability
population normative data and assess the psychometric properties of the instrument with CTT.
Large-sample, cross-sectional study among the Hungarian general population was conducted
in 2021 August. In total N=2000 respondents answered the online, self-administrated
questionnaire. The OXCAP-MH instrument showed good internal consistency (Cronbach’s
a=0.85), high test-retest reliability (ICC=0.817), fine construct validity (all but one items
significantly correlated on a slight to moderate level: r=-0.032-0.624), and robust convergent
validity (moderately strong significant correlations were observed between capability and
HRQoL tools: r=-0.580-0.620) confirming solid validity and reliability [45].
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The total sample mean OXCAP-MH score was 68.5 (SD=14.4), the highest in people with
no depression symptoms (75.5), the lowest among people with extremely severe depression
(45.2). The average standardized mental-capability score reported as normative data, was
significantly higher among older people (B=0.09), living in towns (p=1.32), full-time
employed/entrepreneurs (p=4.30) or students (=9.11) and married (=1.48).

Nevertheless, interesting controversies were found between the capability items. The
influence on local decisions (item 9) was the only non-correlating item with the likelihood of
assault and likelihood of future discrimination (item 7 and 8). The lack of relationship may be
attributable to the scoring system specificity, while items 7 and 8 are reverse coded (1=strong
agreement with a negatively framed statement) and item 9 is the first question that is rated on a
regular 1-5 Likert-scale, that could be due disturbance in understanding. Also, item 9 has the
weakest correlations with more reverse coded statements regarding daily activities and worries
(r=0.032 and 0.088, item 1 and 3). Further explanation could be that concerns about the future

(only asked in question 7 and 8) are poorly manifested in respondents’ current expectations.

OXCAP-MH measure was specifically designed to consider mental-health related
capabilities, that appeared to work well, while the measure was more sensitive in subgroups
according to depression and anxiety severity [36]. The convergence analysis pointed out that
the OXCAP-MH in this sample had slightly better discriminatory power than ICECAP-A in age
groups. The commonly recommended ICECAP-A for health economic evaluations might
quantify the benefit of interventions in terms of capability accurately among working age
general population [38]. Although, OXCAP-MH can meaningfully contribute to assess well-
being, when the mental health state of the population matter. None of the two instruments cover
health domains separately, however, change in mental-state is likely to be better captured with
mental-capabilities, while if general population is assessed the change in ability may be caused

by either physical/mental-state impact [210, 211].

Limitations of the study should be mentioned. Firstly, the respondents were recruited
from a panel database, during the end on the third wave of the COVID-19 pandemic. Secondly,
the responsiveness of the instrument was not assessed, thus causality examination between
statements is inconclusive. Thirdly, general adult population sample was analysed, that

disregards the uniqueness of the mental-capability instrument.

To summarise the findings, validity and reliability of the OXCAP-MH was confirmed.
The first mental-capability population norm provides a viable alternative to express current
well-being of the Hungarian general population. Further research can investigate the choice of
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instruments linked to sample population, and the potential role of mental-capability

measurement in health economic evaluations.
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9. Summary

9.1 Answering the research question

In the following, the results of the above introduced applied studies will be used to fill four

research gaps:

H1: Methodological attributes of the TTO task, make impact on utility estimates. The
role of task type and timeframe was evident from the findings of the review of Hungarian
studies, while meta-regression proved that health state description and responding population
affect mean TTO utility. (Chapter 4.2 and 5.2)

H2: Sociodemographic (age, sex, education level, employment and marital status) and
disease specific characteristics (disease type and severity) make impact on utility estimates, as

found by the tobit regression analysis in four dermatological diseases. (Chapter 6.3)

H3: Direct (TTO) and indirect (EQ-5D-5L) HSU measures do yield systematically

different results, but agreement was found between the two methods. (Chapter 6.3)

H4: OxCAP-MH mental-capability measure effectively captures non-health domains of
well-being, clearly discriminates capability scores along depression and anxiety severity

groups. (Chapter 7.3)

9.2 Conclusion

The thesis contributed to analyse health state utility measurement — as a crucial element of
providing quality of life component for economic evaluations — with direct and indirect
methods. The review of TTO studies in Hungary overviewed HRQoL in seven chronic diseases
and implicitly found difference in valuation of patients and general population. The systematic
review of TTO studies in depression catalogued 61 depression-related health states, while
compared six health description vignettes. The meta-analysis estimated pooled mean utilities
for vignette-based mild (0.75), moderate (0.66) and severe (0.50) depression and found that
evaluating severe health state and having depressed population decreases TTO utility. Empirical
analysis of disease-related and individual factors in four dermatological conditions shows
systematic difference in direct and indirect utility results, although measurement agreement was
found between TTO and EQ-5D-5L assessments. Mental-capability of the Hungarian general

population was assessed by OXCAP-MH instrument, where the normative data indicated better
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capabilities with older age, higher education, living in town, being employed/student and living
as married [105-108].
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