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Applying Multi-Criteria Decision Analysis
(MCDA) to Health Care Prioritisation

Trudy Sullivan



$15,000

Who would YOU
treat?

Sam (8)

has cancer, current drugs not
working, experimentai
drug available

Erica (65)
needs a hip replacement

can no longer live alone

Matt (22)

drunk driver, severe facial scarring
needs plastic surgery




e Multi-criteria Decision Analysis (MCDA)

— What is the decision context? Who should be involved?

— What are the relevant criteria?

— What is the relative importance of the criteria?

— Use of criteria weights in decision-making
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health agencies health professionals
experts community-wide policy makers
involvement
random sample of not-so-random sample
New Zealanders of New Zealanders

family, friends,
colleagues
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Focus groups

Nurses
Preventive & Social Medicine/Public Health
Retirees
GP practice
Maori health provider
Non-medical health workers
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Hip replacements

* A hip replacement is a surgical procedure in which the damaged hip joint is replaced
by a prosthetic implant.

Hip damage is caused by osteoarthritis, rheumatoid arthritis and hip fractures.

The most common cause of deterioration of the hip joint is osteoarthritis. As the
cartilage lining becomes damaged and wears away, the bones within the joint rub
together causing pain and making it difficult to get around.

It can affect men and women, and is more common over the age of 50.

A hip replacement relieves pain and restores function to the joint. Patients become
mobile again and can lead a normal lifestyle.

A hip replacement typically lasts 15-20 years.

Number of people to receive a hip replacement: 7000

When ranking this treatment don’t consider its cost - just consider its benefits/value
to society.



Click the technologies to see descriptions, and then rank them by dragging the diamond icons. Click save changes.

Please rank these technologies (i.e. treatments) in terms of their
overall benefits/value to society. Do not consider their costs (i.e. just consider

their benefits/value to society).

Status: Not invited yet

‘ save changes — as "in progress” H save changes - as "finished"

RANK [EehJeR0 e YOUR NOTES optional
click to open

1 st
2nd
3rd
4tn
5tn
sth
-{tn
8th
gtn
10"
110
12"
I 3th
14"

Antiretroviral drugs for HIV

Dialysis for renal disease

IVF Treatment

Methadone

Statins for cardiovascular disease
Hip replacements

PET Scan

Imatinib mesylate for chronic myeloid leukaemia
Abatacept for rheumatoid arthritis
Hand sanitiser use in primary schools
Growth hormone treatment

Vaccine for cervical cancer

Service for posinatal depression

Oral drugs for erectile dysfunction

A4 X X X X 2 2 2 X 2 2 2 4



Frequencies of ranks for each of the 14 patient vignettes

Mumber of participants {out of 10 in total) who gave the identified patient the identified rank.
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Criteria and levels for the ‘decision’ survey

Patient's health before treatment
relatively good (though treatment is still beneficial)

fair (neither good nor bad)
poor (but not immediately life threatening)
will die soon without treatment

Benefit to patient (/e length and/or quality of life)
small

medium
large

Age of patient
G5+ years
15-64 years
0-14 years

lliness or injury caused mainly by lifestyle choices
yes
no

Benefit to others (eg family or society)
small

large

Treatment options for this patient
this is the best freatment (there are less effective alternatives)
this is the ONLY treatment available




How important are the criteria?

Each box represents one patient. Which patient do you think should be treated FIRST? (The other

patient MAY receive treatment in the future.)
(given theyre identical in all other respects)

Age of patient Age of patient
65+ years 0-14 years
Patient's health before treatment Patient’s health before treatment
poor (but not immediately life threatening) relatively good (though treatment is still
beneficial)

or

this one is impossible this one is impossible

they are equal

# undo last decision skip this question for now »

33% complete

1000Minds: PAPRIKA (Potentially All Pairwise RanKings of all possible Alternatives)
Hansen, P, Ombler F. (2008) “A new method for scoring multi-attribute value models using pairwise rankings of alternatives.” J. Multi-Criteria
Decision Analysis 15: 87-107.
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e Random sample (N=322)

e Snowball sample (N=275)

e Health services researchers’ sample (N=12)



Criteria weights

Criteria

Need

Individual benefit
Age

Lifestyle

Societal benefit

Only available treatment

Random
sample

(N=322)

28.4%

22.0%
14.2%
12.8%
12.1%

10.5%

Snowball
sample

(N=275)

29.7%

24.6%
13.1%
11.0%
12.0%

9.6%

Health
services
researchers’
sample

(N=12)

31.5%

27.9%
11.3%
5.8%
13.1%

10.4%



Comments relating to ‘individual benefit’

“Having been born with a congenital deformity | am strongly in favour of
making sure that only the strongest in our society survive. Being different in
this life is no fun at all.”

“I also don’t agree with surgery for SOME congenital/hereditary illnesses
where in the natural order of things, they would die.”

Comments relating to ‘lifestyle’

“People who smoke or are obese should not be given treatment until they get
rid of both.”

“I would have answered differently if it were someone becoming injured
making a good lifestyle choice like running for health, rather than someone
making a poor lifestyle choice such as smoking.”



but...

e 10% response rate (random sample)

however...

* testre-test



Scoring
‘dialysis
for renal
disease’

Patient's health before treatment

Score

relatively good (though treatment is still beneficial) 0.0 %
fair (neither good nor bad) 6.7 % 28.4
poor (but not immediately life threatening) 14.1 %
will die soon without treatment 28 4 5%
Benefit to patient (/e andior quality of life)
small 0.0 %
medium 12.2 % 22.0
220 %
Age of patient
15-64 years 7.4 % 0
0-14 years 14.2 %
lliness orinjury caused mainly by lifestyle choices
no 12.8 %
Benefit to others (eg family or society)
0.0 %
0
large 121 %
Treatment options for this patient
this is the best treatment (there are less effective alternatives) 0.0 %
@DHL\'treatme@ 106 % 10.6
Total Score: | 61.0
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Dialysis

Leukasmia
drugs

HIY drugs
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this is the
OHLY

treatment
availahle

this is the
OHLY

treatment
available

this is the
best
treatment
(there are
less
effective
alternatives)
this is the
OHLY
treatment
availahle

years

years

15-64
years

15-64
years

small

small

small

small

poor (but
not
immediately
life
threatening)

large

will die
s00n
without
treatment

will die
500N
without
treatment

large yEes

medium  no

poor (but
not
immediately
life
threatening)

large YES

66.9 %
2™ 61.0 %
ki 60.7 %
4 541 %



Using criteria weights to assist in decision-making

Strength of
medical
evidence:

* weak

Size of bubbles:
number of
patients

(23 - 400,000)

Duration of
treatment:

light blue: one-off
mid blue: 5 years
purple: life

Total score

a0

70

60

n
=

b
=

30

20

10

*Leukaemia drugs
i

..-‘HI‘-I drugs
o

_’Fﬁheumatnid arthritis drugs
rowth hormaone

Poktnatal depression semnvice
Hand sanitiser

FET Scan
o

Erectile dysfunction drugs

*Dialysis

_.

Methadone
o

iZenvical cancer vaccine®
(=]

IVF

10

15 20 25
Total cost ($ million)



o o #  Growth hormone 0.414 447 9% (00936195 3 18000  strong g
i o i 0.135 39.0 % 0.003484 400000 0.34 weak 7™
Postnatal
[
o ol depression service 1 350%  0.0256419 2500 400 strong a"
L8 [l {¥  Methadone 20 336%  0.504625 4000 5000 =trong g
i o {*  PET Scan 5000

il

i {*  Statins 11 14.1 % 0.775989

Tot, setcteapationts: | WSATIS.
—

50 =strong 147

20000

Total, undecided patients: 41.05 631523 25150.34

Sum: 221.2895 659383 154308.34

Budget or constraint (optional): < click to enter = < click to enter = < click to enter =
Not yet allocated:

v Select X Refect P Undecided

T Show break-down of totale for selected patients by bubble colour (e.9. =pending =ub-totals)



