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Planning networks of LTC ranks
high on the health policy agenda
of many European countries...
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... including in Portugal

NHS-based system & National Network of Long-Term Care (RNCCI)
targeting coverage for all those in need from 2012 onwards

; )
|

[ Institutional care

LTC providers

{ Public hospitals

Primary health care centers

: - Home-based care
Private hospitals [ Ambulatory care }
\\ /

Private non-profit making

k institutions
Barros et al., 201 |

Misericérdias have been the largest provider in the RNCCI - .
o Ministry of Health and Ministry of
52% of the total contracts within the RNCCI Labor and Social Solidarity, 2006
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Initial network of LTC

....
O..
4

Opening/closure of services?
Who receives care, and in which service?
How many beds and human resources are needed? And
how to organize it?
ILPN 2016 Conference IST - Lisbon | ©Teresa Cardoso-Grilo| 2016




TECNICO
W LISBOA

Initial network of LTC
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Opening/closure of services?

Who receives care, and in which service?

How many beds and human resources are needed? And
how to organize it?
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l11. Previous research

Optimization models have been widely used for supporting
health care planning

Aim at minimizing or maximizing an
objective function, being this objective
dependent on a finite number of decision
variables and constraints

Four main components:
Decision variables, Constraints,
Objective & Data
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Optimization models have been widely used for supporting
health care planning

Health

Care

Planning under uncertainty

Multi-objective planning

Planning

StUdies | Stummer et al (2004) ---------------------------- e
Bruni etal. (2006) Mitropolous et al. (2006) "
LTC Abdeladiz and Masmoudi / Mestre et al. Smith et al. (2012) i Commonly making use
Planning (2012) (2015) :  of a limited number of
Studies Shroff et : S
Cardoso al. (1998) : objectives
etal Cardoso : &
(2015) et al. Health and wellbeing
(2016) :  benefits not commonly

No study
comprehensively
addresses all

these features

considered

Maenhout & Vanhoucke
(2013)

Impact of policy strategies
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Optimization models have been widely used for supporting

health care planning

Health

Care Planning under uncertainty Multi-objective planning
Planning / ‘e L e
Studies _ Stummer et al. (2004)\ Tttt ree
Bruni etal. (2006) Mitropolous et al. (2006) ’
LTC Abdeladiz and Masmoudi / Mestre et al. Smith et al. (2012) i Commonly making use
Planning (2012) (2015) :  of a limited number of
Studies Shroff et o
Cardoso al. (1998) objectives
etal. Cardoso &
(2015) 2 S etal. Health and wellbeing
(2016) :  benefits not commonly
No study [OSIisine b
comprehensively RN Y A N
addresses all
N e T Maenhout & Vanhoucke
(2013)

Impact of policy strategies

( Our Proposal )
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And for that purpose...

Planning the delivery of multiple services
(institutional, home-based and ambulatory services)

Planning tool based
on optimization
models to support
the planning of LTC

Pursuing multiple, and often conflicting, policy
objectives

networks in the Exploring the impact of uncertainty in the demand
context of a NHS- and the delivery of care

based system that

allows... Exploring the impact of policy strategies outside
the LTC sector
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Structuring policy objectives

Policy Objectives

Health &
Wellbeing
Benefits

Geographical | Socioeconomic Equity of Health Gains Wellbeing

T Equity Equity Utilization Improvements

Sources: Baker (2000); Ministry of Health (2006); Kruk and Freedman (2008); Barros et al. (201 1); Flynn et al. (2015)
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IV. Structuring the problem

Structuring uncertainty

-

Ner of individuals in
need

2 a

LOS

| }
Scenario tree approach

Sta{ge 1 Stage 2 Stalge 3
(t=1) (t=2) (t=3) /

\_
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Structuring health policy decisions impacting LTC
("

Converting acute hospitals into LTC units

Policy

. . Transferring resources to the LTC sector
decisions

Changing the LTC provision paradigm

\_

Policy strategy | Hospital conversion Transfer of resources (HR, MR LTC prm-.rlsmn 6 Pol |cy
or FR) from acute care to LTC paradigm .
Strategies (PS)
ae *AB0 ®iA0

Yes Yes 7[Communit~,'-based]

T8eA L L ] ol
No No Sﬁnstitutional-based]

HR: Human Resources; MR: Material Resources; FR: Financial Resources
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V. Methodology

[0 Maximize Equity
Maximize Equity of Access
Objectives Maximize Geographical Equity

" Maximize Socioeconomic Equit

Maximize Equity of Utilization
[J Minimize Costs

[0 Maximize Health & Wellbeing Benefits
Maximize Health Gains
Maximize Wellbeing Improvements
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Optimization model: Defining the constraints

Resources requirements

Reallocation constraints

Capacity thresholds

Opening and closure of
services

Single and closest
assignment

Equity satisficing levels

ILPN 2016 Conference

Number of beds and human resources (HR) needed per
type of LTC service.

Beds and HR preferentially kept in their original service
whenever a lack of resources exists in that service.

Minimum and maximum numbers of beds and/or patients
per service.

Opening/closing a service is not allowed after deciding upon
closing/opening it — only applied to IC services.

Individuals in each demand point cannot be split, and must
receive care in the closest available service.

Satisficing levels of equity of access, equity of utilization,
socioeconomic equity and geographical equity are imposed.
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V. Methodology

Optimization model: Planning decisions

Decisions O Where to open/close services?

" 7 How much to invest in new beds!?

[0 How should patients be allocated to LTC services?

[ How much capacity should be in place (beds and
human resources)?




VI. Case Study

Odivelas

Amadora

The model was applied to the
county level of the Great Lisbon
region for the 2016-2018 period




VI. Case Study

Data-set used




V. Case Study: Data-set used

Proxy: Wellbeing
improvements
determined using the
ICECAP-A instrument

Data-set used
Uncertain data

E , Number of Wellbeing
xperts individuals improve-

information :
in need ments

Health
gains

Costs and
budget Proxy: QALYs

determined using the
EQ-5D questionnaire

Deterministic
data
from literature
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Data-set used

Which objectives should
be pursued?

Policy Objectives

Health &
Cost | Wellbeing
Benefits
Policy strategy| Hospital conversion Transfer of resources (HR, MR LTC provision Hﬂﬂﬂ Hn

or FR) from acute care to LTC paradigm

+ABO L 7Y J

Which policies should be adopted?
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VI. Case Study 1

Results

o How should the LTC network be reorganized so
as to minimize costs and when considering
uncertainty in the demand and delivery of LTC?

Achieving satisficing (non-optimal Po | icy (@) bjECtIVes
levels of equity

|
ul
. : ety Equity
LTC provided as Equity of = Minimum
close as possible utilization level of
to patients’ pla . service per
© patien’s place Minimum Minimum level region

of residence level of of service for
the lower

service per )
income groups

LTC service




V. Case Study: Results

How should the LTC network be reorganized so as to minimize costs
and when considering uncertainty in the demand and delivery of LTC?

'/ Closure & Opening of services? |
v" Capacity?
/" Allocation of patients? y

Odivel3s

Amador:
o n
~
4
} Oelras
o
3

Years: 2014-2016

Capacity
Odivelis 2014 2015 2016
Lisbon (2) 7 58 107
Amador; Year: 2013 Loures (1) 5 15 26
Sintra (2) 6 28 52
Amadora (1) 5 39 39

Legend: PC — Palliative care

Initial capacity
2013
Lisbon (2) 3
Loures (1) 30 Legend
Mafra (1) i} {+ PC services
Sintra (2) 4 « County




VI. Case Study: Results

How should the LTC network be reorganized so as to minimize costs
and when considering uncertainty in the demand and delivery of LTC?

e -

Min

Ts:rz
$271

1225 ]m . Legend: VLI —Very Low Income

154

113 *72 L, g }53 NVLI — Not Very Low

.0
w T 1
2014 2015 2016 Income

Bed capacity in use in
Lisbon (2)

- 88888888

T T T T T T T
2014 2015 2016 | 2014 2015 2016 | 2014 2015 2016

\ cC MTRC LTMC PC \
Legend: CC — Convalescence Care E gg " +{_E{’: ® VLl individuals e NVLIindividuals
MTRC — Medium-Term and Rehabilitation Care E 70 -
LTMC - Long-Term and Maintenance Care z Q60 -
PC - Palliative care g g o
; r 23 : W31 32 113 26
0 les . ¢ | .
_ 2014 2015 2016 ‘ 2014 2015 2016




VI. Case Study 1

Results

How should the LTC network be reorganized when
multiple policy objectives are set?

Policy Objectives Policy Objectives

Health & Health &
Cost | Wellbeing Cost | wellbeing
Benefits Benefits

B coovoree smme el
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How should the LTC network be reorganized when multiple policy

o objectives are set? Policy Objectives

. Health &

Cost | Wellbeing
Benefits

600 - H

-

3

o 900 - ) IC, HBC and AC not fully provided

=

b f 400 - ] IC and AC not fully provided

T e HBC fully provided

& (—

A E 300 - . IC not fully provided

=l = HBC and AC fully provided

-

‘Ha' 200 - 1 IC, HBC and AC fully provided
Minimum 1% ' ' ' ' Maximum

500p0 70000 90000 110000 130000
expected _ expected
Expected QALYs Gained

cost and
health gains v

Lowest level of

v cost and
health gains

Full provision of

LTC provision LTC
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V. Case Study: Results

How should the LTC network be reorganized when multiple policy
objectives are set?

Policy Objectives

Two most cost-effective

Health &
Cost | Wellbeing
Benefits

600 - solutions n H

u
]
(=]

O IC, HBC and AC not fully provided

5

] IC and AC not fully provided
HEC fully provided

/, IC not fully provided

HBC and AC fully provided
() IC, HBC and AC fully provided

Total Expected Cost
(Million €)

®
=
[
=
=]
=
>

1[][] T T T T
50000 70000 90000 110000 130000

Expected QALYs Gained
Extending the LTC network in the Great Lisbon region is cost-effective!
Threshold (National Institute for Health and Care Excellence): £20,000-£30,000

Solution A B C D E F G

ICER 283 | 258 | 240 | 225 | 2.14 | 2.05 1.97

Additional cost (in thousands of euros) per QALY gained, i.e., Incremental Cost Effectiveness Ratios (ICERs), in

comparison to the current provision.




VI. Case Study: Results

How should the LTC network be reorganized when multiple policy

objectives are set?

600 - Health &
= Cost | Wellbeing
=] 3
8] - 500 () IC, HBC and AC not fully provided Benefits
-

& = 100 - | IC and AC not fully provided

g é HBC fully provided

L] 300 IC not fully provided

e E . HBC and AC fully provided Legend

o= N

- 200 | . {1 CC services

g [ IC, HBC and AC fully provided . Gounty

100 T T T T Initial capacity
50000 70000 90000 110000 130000 2013
Expected QALYs Gained Lishon (1) 5
Lishon (2) 21
Loures (1) 60
Mafra (1) 50
SOLUTIONI SOLUTION J

[ Years: 20142016 | Years: 2014-2016

IC provision under

Capacity

SOI uti on Capacity 2014 2015 2016
2014 2015 2016 Lisbon (2) 114 250 256
Lisbon (2) 114 250 256 Loures (1) 72 114 119
I & j Loures (1) 51 71 113 Mafral) 6 20 21
Mafra (1) 4 4 20 Sintra (1) 66 67 67
Sinra (2) 55 123 176 Sintra (2) 55 123 129
Amadora (1) 37 133 183 Amadora (1) 50 175 183
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How should the LTC network be reorganized when multiple policy

e e ’
o objectives are set? Policy Objectives
. Health &
Cost | Wellbeing
Benefits

ﬁ ﬁ
700 - 700 -
(h)
W 500 4 @ @ 500 - @
o o
U _ soo - VU _ soo -
3¢ BY
§.E 400 E_E 400 7 A
o= 1 o=
&= so0 & g 300
W E o E 1 G
S eme RO | By g mE BB
IE 100 - \ J IE 100 - \ /
0 . T T T s} T T T T
50000 70000 90000 110000 130000 12000 17000 22000 27000 32000
Expected Health Benefits Expected Wellbeing Benefits
(QALYs measured with the EQ-5D) (Measured with the ICECAP-A)

(") IC.HBC and AC not fully provided /4 IC not fully provided
HBC and AC fully provided

I st C C D ﬁ?#ﬁfptz:':;g provided O IC, HBC and AC fully provided I st P C
2 MTRC d  CC
3rd  PC Different priorities 3rd  MTRC

given to IC services
4th  LTMC 4th  LTMC
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VI. Case Study

o What if a variety of policy strategies are adopted?

Transfer of resources (HR, MR LTC provision
or FR) from acute care to LTC paradigm

Transfer of resources (HR, MR LTC provision

Policy strategy | Hospital conversion or FR) acute care to LTC paradigm

Policy strategy| Hospital conversion

me PV ei0 [ ps1 | =e TS .0

Institutional-

m Institutional-

based based
PSVI
Transfer of resources (HR, MR LTC provision
Policy strategy| Hospital conversion or FR) acute care to LTC paradigm

ae +ABO
Community-
based

W Institutional-based

PSVI
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° What if a variety of policy strategies are adopted?

Policy | Investment | Operational Total
strategies costs costs costs
PS | €18M €108M €126M
PSII €37M €153M €190M
PS Il €27M €118M €145M
PS IV €53M €170M €223M
Polcysrstegy| Hospita conversion | P0AIr & reseurees I MR | LT
e +ABO 8i0
I Yes = ( Yes ,ic mmmmm ity-based
*0¢A //\} ol
No No '

ILPN 2016 Conference
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o What if a variety of policy strategies are adopted?

Policy | Investment | Operational Total
strategies costs costs costs

PS1 €18M €108M

Substitution of

PSII €37M €153M €190M

institutional care
by home-based

PS Il €27TM €118M

> care is key to

PS IV €53M €170M €223M

Transfer of resources (HR, MR LTC provision

Policy strate Hospital conversion
v i F or FR) from acute care to LTC paradigm

e
l Yes =

= 8eA
No

cam Community

-based

ILPN 2016 Conference IST - Lisbon

reduce costs
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o What if a variety of policy strategies are adopted?

Taking advantage of
existing structures in

Policy | Investment | Operational Total
strategies costs costs costs
PS I
PSII €37M €153M €190M
PS Il €27M €118M €145M
PS IV €53M €170M €223M

Policy strategy| Hospital conversion

conversion

Transfer of resources (HR, MR LTC provision
or FR) from acute care to LTC paradigm

' Hospital

¢ABO

@ir0

= 8eA
No

{Communitv-based
/3 som
N

ILPN 2016 Conference

the acute care sector
> for LTC provision
results in lower
investments in
additional capacity

f209 beds from Maternidade Dr'.1
Alfredo da Costa used for LTC

IST - Lisbon

L provision D
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VIl. Conclusions

! Potential for developing the model for decision support.

€ Contribution to literature (combined) — accounts for:
(1) Specificities of LTC;
(2) Multiple policy objectives, including cost, equity, health & wellbeing benéfits;
(3) Uncertainty in planning models;
(4) The impact of a variety of health policy options.

S Results show that:
(I) Investments in the LTC network are cost-effective;
(2) Multiple policy objectives & policy decisions may significantly affect planning
decisions in LTC.

A trade-off exists between different policy objectives — different
planning decisions arise when considering health or wellbeing benéefits.

Investments in the LTC network are more cost-effective under a
community-based paradigm and when hospital conversion is allowed.

Bl coovoree e el




VIill. Future research

! Developing user-friendly interfaces that facilitate the use of the tool by real
planners in he LTC sector.

€ Using Multiple Criteria Decision Making methods to assist decision makers
selecting the most preferred solution.

5 Applying the model to other regions in Portugal in collaboration with key players
in the LTC sector, such as Regional Health Authorities and the Ministry of
Health.
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listening!

Contact: teresacardoso@tecnico.ulisboa.pt
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