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1. What paediatric MAU instruments are available?

2. What techniques have been used for health state 
valuation among young people?

3. Are MAU instruments comparable?

4. Mapping: what’s special for paediatric population?

5. MAU vs SWB: substitutes or complements?
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I. What Paediatric MAU Instruments 
are available?
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UK/Euro

Australia

Finland

Canada

USA

AHUM (Adolescent Health Utility Measure)

CHU9D

EQ-5D-Y

AQoL-6D Adolescent

17D

16D

HUI3

HUI2

QWB

1990s

2000s

1970s

Paediatric MAU Instruments
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Adaption
Item deleted Item added Response level 

added
Item reformulated to be age-
appropriate

16D from 15D sexual life physical 
appearance; 
friends

None usual activities

17D from 16D distress ability to 
concentrate, 
learning ability 
and memory, 
anxiety

None vision, vitality, depression

AQoL-6D 
Adolescent from 
AQoL-6D

None None household 
tasks

household tasks, getting around, 
self-care, friendships, family, 
community, despair, agitation, 
control, coping, frequency of pain, 
degree of pain, seeing, 
communication

EQ-5D-Y from EQ-
5D

None None None mobility, self-care, usual activities, 
pain/discomfort, and worried, sad 
or unhappy

Paediatric MAU Instruments
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Age

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 ≧18

HSCS-PS Tariff not available

HUI2

HUI3

16D

17D

AQoL-6D

EQ-5D-Y Proxy Overlapping

CHU9D

AHUM Children                Adolescents           Adults

Paediatric MAU Instruments

HSCS-PS, Health Status Classification System-Preschool
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Paediatric MAU Instruments

Source: Mpundu-Kaambwa C, Chen G, Huynh E, et al. Quality of Life Research (2018; Table 4)
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 Chen G & Ratcliffe J. (2015). A Review of the Development and Application 
of Generic Multi-Attribute Utility Instruments for Paediatric Populations. 
Pharmacoeconomics, 33 (10): 1013-1028.

 Thorrington D & Eames K (2015). Measuring Health Utilities in Children and 
Adolescents: A Systematic Review of the Literature. PLoS ONE, 10 (8): 
e0135672.

 Wolstenholme JL, Bargo D, Wang K, et al. (2018). Preference-based 
measures to obtain health state utility values for use in economic 
evaluations with child-based populations: a review and UK-based focus 
group assessment of patient and parent choices. Quality of Life Research, 
27 (7): 1769-1780.

 Kwon J, Kim  SW, Ungar WJ, et al. (2018). A Systematic Review and Meta-
analysis of Childhood Health Utilities. Medical Decision Making, 38 (3), 277-
305.

Paediatric MAU Instruments
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II. What Techniques Have Been used 
for Health State Valuation among 

Young People?
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Cardinal Technique

Time-Trade Off (TTO)

Source: Moodie M, Richardson J, Rankin B, et al. Value in Health (2010; Fig. 3)
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Cardinal Technique

Time-Trade Off (TTO)
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Ordinal Technique

Best Worst Scaling (BWS)

Source: Ratcliffe J, Huynh E, Chen G, et al. Social Science & Medicine (2016; A.Fig. 1)

16

Ordinal Technique

Discrete Choice Experiment (DCE)

Source: Rowen D, Mulhern B, Stevens K & Vermaire JH. Value in Health (2018; Fig. 2)

Note: Adult Respondents
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 (BWS) DCE is rooted in random utility theory (Thurstone, 1927; 
McFadden, 1974) 

𝑈 = 𝑉 + 𝜀

 With duration (see Rowen et al, Value in Health, 2018)

Ordinal Technique

(BWS) DCE Analyses

18

To pool or not to pool 
(scale heterogeneity)?

Swait & Louviere 
(1993) test

Best/Worst data only

Preference 
heterogeneity?

Best & Worst data 
(adjusting for scale factor, 

if significant)
Preference 

heterogeneity?

Conditional Logit 
(CL)

Latent Class (LC) 
Logit

Heteroskedastic 
CL

Scale adjusted 
LC logit

Reject

No
Reject

No

No

Yes

Yes

Valuation Methods

(BWS) DCE Analyses

Example from CHU9D Australian/Chinese valuation study
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Rescale onto 0 (dead) - 1 
(full health) QALY scale
• Based on PITS (worst) 

health state, or
• Mapping approach
• etc.

BWS Survey: Adolescents

TTO Survey: Young adults

Valuation Methods

(BWS) DCE Analyses

Example from CHU9D Australian/Chinese valuation study
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III. Are MAU Instruments Comparable?

𝐻𝑒𝑎𝑙𝑡ℎ 𝑠𝑡𝑎𝑡𝑒 𝑐𝑙𝑎𝑠𝑠𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑠𝑦𝑠𝑡𝑒𝑚
+

𝑣𝑎𝑙𝑢𝑒 𝑠𝑒𝑡
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Australia

• Class I placed the most importance on the mental health 
dimensions of the CHU9D (e.g. Worried and Annoyed) and the 
least importance on daily activities (e.g. Activities, Daily routine, 
Sleep)

• Class II placed equal weights on all attributes

China

• Class I placed the most importance on the Activities dimension of 
the CHU9D and the least importance on the Annoyed dimension

• Class II placed the most importance on the Schoolwork
dimension and the least importance on Pain

Country-specific tariff?

22

UK
(SG)

Adults (16-87 
years)

Australia 
(TTO)

Young adults 
(18-29 years)

Mainland China
(TTO)

Young adults 
(17-20 years)

Neitherlands
(DCE+Duration)

Adults (rep 
adults)

0.34 -0.2118* -0.0855* -0.568

The PITS (worst) health state

*Value from the TTO part of the valuation task; not the final tariff

Country-specific tariff?
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Multi-Instrument Comparison

Source: Chen G, Flynn T, Stevens K, et al. Value in Health (2015; Fig. 1 & 2)

Note: EQ-5D-Y was scored using the EQ-5D tariff (developed from adults)
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Multi-Instrument Comparison

Source: Dickerson JF, Feeny DH, Clarke GN, et al. Quality of Life Research (2018)
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IV. Mapping

 To predict the health utilities from non-preference based 
instrument for cost-utility analyses

 To facilitate the comparison on health utilities elicited 
from different instruments

 E.g. Chen et al. (Medical Decision Making, 2016); Gamst-Klaussen et al. 
(Quality of Life Research, 2016).
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Mapping functions Data sources References

PANEL A – GENERIC INSTRUMENTS

KIDSCREEN-10 → CHU9D Online-panel (11-17 yrs) Chen et al. (Health and Quality of Life
Outcomes, 2014)

PedsQL GCS → EQ-5D-Y Students (11-15 yrs); 
adult tariff

Khan et al. (Pharmacoeconomics, 2014)

PedsQL GCS → HUI3 Children with autism (4-
17 yrs); proxy

Payakachat et al. (Autism Res. 2014)

PedsQL SF15 → CHU9D Online-panel (15-17 yrs) Mpundu-Kaambwa et al. 
(Pharmacoeconomics, 2017)

PedsQL GCS → CHU9D Children with CSNS (5-13
yrs); proxy

Lambe et al. (Pharmacoeconomics, 
2018)

PANEL B – DISEASE-SPECIFIC INSTRUMENTS

SDQ → CHU9D Mental health (5-17 yrs); 
proxy ← externally
validated; proxy-self

Furber et al. (Quality of Life Research, 
2014); Boyer et al. (Quality of Life 
Research, 2016)

CSNS, corticosteroid-sensitive nephrotic syndrome; SDQ, Strengths and Difficulties Questionnaire

Mapping algorithms
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V. MAU vs SWB: 

Substitutes or Complements?
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 To facilitate resource allocation, the subjective well-being 
(SWB) (an alternative broader construct) has gained 
increasing attention in the policy debate.

 Evidence from adults:

 Complements, e.g. Cubí-Mollá et al. (Value in Health, 2014, Parkinson’s 
disease); Liu et al. (Quality of Life Research, 2018, psoriasis) 

 Substitutes (strictly, it dependents), e.g. Chen et al. (Social Indicators 
Research, 2018); Engel et al. (Quality of Life Research, 2018, mental health)

 Evidence from children and adolescents:

 Complements, e.g. Yang P (PhD Thesis, Xi’an Jiaotong University)

MAU vs SWB
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Thank you!

Gang Chen, PhD, MSc, BMed

Centre for Health Economics

E: gang.chen@monash.edu

W: about.me/gang.chen


