0 O
0O

O ogd oo
goa

PCSI 2024

Bled, Slovenia
28-31 May, 2024

Harnessing casemix data:
positive spillover effects for
health system performance

and responsiveness

Prof. dr. Petra DoSenovi¢ Bonca

petra.d.bonca@ef.uni-lj.si

University of Ljubljana SCHOOL OF ECONOMICS AND BUSINESS




UL SEB

W/hy? DRG-based casemix payment is proving to be
a challenge in Slovenia and one of the key
reasons lies in the fact that key stakeholders do
not recognize the full value of casemix.

H@W? - by systemizing the potential benefits of using casemix
data to improve the coordination of public healthcare
systems making them more responsive to changing
patient needs, adaptive to technological advancements
and resilient under increasing financial and human
resource constraints

- by illustrating 6 examples of valuable insights provided
by using casemix data that go beyond payment models
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calculation of new
weights based on new

first costing new costing
thodol
study methodology rethodology
DRG payment (8 hospitals, 67% (€ 2 million p.a. for capacity building for
(AR-DRG v4.2) of cases) pilot hospitals) coding
2004 — 2013 — 2019 — 2020 — 2022 — 2023 — 2024 — 2025
AR-DRG vb DRG project AR-DRG V10,

(project council, expert
consultants, work groups -
11 hospitals, internal
coordination group of HIIS)

Paving the way for the future:

* Infrastructure (sound methodologies,
binding for all stakeholders, regular
updates of classifications, IT support,...)

 professionalisation of coding

 DRG project > DRG competency centre

implementation of

new weights
(2-3 year cycle)

ICD-10-AM/ACHI/ACS ed. 11
(€16.6 million by HIIS for
transition, but MoH decreed no
new weight should be lower than
existing weights)

Coding and data
collection perceived as
a foe not a friend!




market
S

solidarity

collective
financing

» CHI with risk
equalisation if
more funds

* budget

UL SEB




market
S

solidarity

B

collective
financing

USETPAYET /" cHil with risk
separation equalisation if
more funds
* budget

moral hazard

UL SEB




market
S

solidarity

demand-side collective

financing

incentives

HUSEIPAYET /0 el with risk
financial separation equalisation if
(co-payments, more funds
deductibles,...) * budget

moral hazard

non-financial
(gatekeeping, wait
lists,...)

UL SEB




market

failures

protection
mechanisms
(excluded groups,
payment
maximums, ...)

solidarity

demand-side collective
incentives financing

user-payer

: » CHI with risk
financial separation equalisation if
(co-payments, more funds
deductibles,...) * budget

moral hazard

non-financial
(gatekeeping, wait
lists,...)

UL SEB




UL SEB

geographical

accessibility price & quaniity regulation

market \)

failures

profit regulation

T
non-distribution constraint

protection
mechanisms
(excluded groups,
payment
maximums,...)

solidarity

demand-side collective
incentives financing

user-payer

: » CHI with risk
financial separation equalisation if
(co-payments, more funds
deductibles,...) * budget

moral hazard

non-financial
(gatekeeping, wait
lists,...)




protection
mechanisms
(excluded groups,
payment
maximums,...)

demand-side
incentives

financial
(co-payments,
deductibles,...)
non-financial
(gatekeeping, wait
lists,...)

market

failures

user-payer
separation

moral hazard

UL SEB

geographical

accessibility price & quaniity regulation

N

profit regulation

T
non-distribution constraint

inefficiency

collective
financing

» CHI with risk
equalisation if
more funds

* budget




UL SEB

geographical
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geographical

accessibility price & quaniity regulation

market \)

failures

profit regulation

T
non-distribution constraint

protection
mechanisms
(excluded groups,
payment
maximums,...)

solidarity

agency inefficiency
problem
solutions

demand-side collective
incentives financing

HUSETPAYET /L chi with risk supply-side
financial separation equalisation if Incentives
(co-payments, more funds _ _
deductibles, ...) * budget non-financial == financial: payment models
non-financial I sl fe « meaningful & timely - fee-for-service
(gatekeeping, wait feedback . DRQ p-ayment
lists,...)  professional QoL * capitation

» accreditations, ... * bundled payments,...
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to inform disease-based expenditure planning based on
projected healthcare utilisation patterns at the population level ﬁ

to contribute to evidence-informed decision-
making about the structure of the benefit

basket

to design, monitor and evaluate both
financial and non-financial demand-
side incentives

to design, monitor and
evaluate patient
protection mechanisms

demand-side collective
incentives financing

3 studies: diabetes, COPD
& myocardial infarction

geographical
accessibility

ey

ELG
failures

Y}

supply-side /
incentives
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to continuously evolve the provider network and
transition from siloed to disease-centred organisation ﬁ

to set and monitor inclusion
conditions for providers

3 studies: heart
diseases

to create non-financial supply-side incentives g

to design and continuously
up-date payment models

to study the effect of incentives
Imbedded in payment models on
the behaviour of providers

demand-side collective
incentives financing

geographical
accessibility

ELG
failures

%» \

supply-side /
incentives




Example 1: Informing disease-based expenditure planning UL|sEB
(case of diabetes)

Box 5.1. The classification of health care f

HC.1
HC.2
HC.3
HC.4
HC.5
HC.6
HC.7
HC.9

Curative care

Rehabilitative care

Long-term care (health)

Ancillary services (non-specified by funct
Medical goods (non-specified by function
Preventive care

Governance and health system and finan

Other health care services not elsewhere

A System of Health Accounts 2011:
https://ec.europa.eu/eurostat/web/products-manuals-and-guidelines/-/KS-05-19-:

= Neoplasms

= Diseases of the circulatory system

» Factors influenc. health status and contact with health serv.
Diseases of the musculoskeletal system

= Injury, poisoning and other conseq. of external causes

= Endocrine, nutritional and metabolic diseases

= Diseases of the digestive system

m Diseases of the respiratory system

= Diseases of the genitourinary system

= Mental and behavioural disorders

® Diseases of the nervous system

= Diseases of the eye and adnexa

» Diseases of the blood and blood-forming organs

+ Certain infectious and parasitic diseases
Symptoms, signs and abnormal clinical and laboratory find
Pregnancy, childbirth and the puerperium

= Diseases of the skin and subcutaneous tissue

» Diseases of the ear and mastoid process

m Congenital malformations, deformations and chrom

= Certain conditions originating in the perinatal period

m Codes for spedial purposes

= External causes of morbidity and mortality

Jansa K. (2024). Expenditures by diagnosis 2019-2023. Internal materials of HIIS.




Example 1: Informing disease-based expenditure planning UL|sEB
(case of diabetes)

Average annual overall direct diabetes-related healthcare expenditures per Projections of direct healthcare expenditu res:
patient by five-year age group and gender based on 2019 data. '

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

Diabetes-related expenditures per patient (€)

0-5

1. expenditures by sex, age, types of healthcare
services and medical conditions in 2019
— diabetes excluding complications
— acute complications of diabetes
— diabetic kidney complications
— diabetic eye complications

5-10 1015 1520 20-25 2530 3035 3540 4045 4550 5055 5560 6065 6570 7075 7580 >80 - dlabet|C foot Compllcatlons
Age grou I .
ge group — diabetes and heart diseases
S — diabetes and cerebrovascular diseases

2. methodology of the Ageing WG reference
scenario

Bonéa, P. D., Gavric, D., JanSa, K., & Sambt, J. (2024). Direct diabetes-related healthcare expenditures in Slovenia: recent evolution and future projections based on population-level data. Expert Review
of Pharmacoeconomics & Outcomes Research, 24(3), 427-436.




Example 1: Informing disease-based expenditure planning

(case of diabetes)

Average annual overall direct diabetes-related healthcare expenditures per
patient by five-year age group and gender based on 2019 data.

1,000

Diabetes-related expenditures per patient (€)

0-5 5-10 1015 1520 20-25 2530 3035 3540 4045 4550 5055 5560 6065 65-70 70-75 75-80
Age group

e Fomales == == Males

7.5 % contribution to the projected

growth of public health expenditures

(2019-2050: +1.5 % points of GDP)

>80

Public health expenditures for diabetes (% of GDP)

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

Projections of direct healthcare expenditures due to diabetes for
different groups of medical conditions in Slovenia based on 2019 data
and the Ageing WG reference scenario

0.429
0.413 0.423
0.377 0.397 : |
0.353 < 4
0.316
0.159 0.167 0.173 0.177 0.180 0.181
0.145
—'0-"""—"0-'-—- -—eem wm e P = = -
- === T, o018 0.126 0.132 0.136
0007 [OMI0 g s & >
@oeennenret = & =1 == - = == e -y = == -
- 0.098 0.103 0.107 0.110
0.074 0.084 0.092
2019 2025 2030 2035 2040 2045 2050
Year
—8— Total
= @ Diabetes excluding complications
-+--@-- Complications (kidney, eye, diabetic foot and acute complications)

=— @ = Heart and cerebrovascular diseases in diabetic patients

Bonéa, P. D., Gavric, D., JanSa, K., & Sambt, J. (2024). Direct diabetes-related healthcare expenditures in Slovenia: recent evolution and future projections based on population-level data. Expert Review
of Pharmacoeconomics & Outcomes Research, 24(3), 427-436.
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Example 2: Informing decision-making about the structure of the UL|sEB
benefit basket (case of COPD)

Data: routinely collected data on hospitalisations, medication use, and general
patient information from the HIIS from February 2015 until February 2021
(COVID-19 epidemic March 2020)

Results:

« The numbers of severe AECOPD were reduced by 48% in 2020

» The proportion of frequent exacerbators (>2 AECOPD hospitalisations per
year) was reduced by 9% in 2020, with a 30% reduction in repeated severe
AECOPD in frequent exacerbators and a 34% reduction in persistent
frequent exacerbators (>2 AECOPD hospitalisations per year for 2
consecutive years) from 2019

Sarc, |. et al. Mortality, seasonal variation, and susceptibility to acute exacerbation of COPD in the pandemic year: a nationwide population study.
Therapeutic advances in respiratory disease. Jan./Dec. 2022, vol. 16, p. 1-15.




Example 2:

Heart failure No.of H;mean LOS
(Prim. Dg) - Avg. 2015-2019:5,770; 10.1
- 2020:4,502; 8.87

-2 2%
Asthma Heart failure
(Prim. Dg) (Sec. Dg COPD)
28% No. of H: mean LOS

No. of H; mean LOS
- 2019% 742; 2015-2019:6.22
- 2020:395;5.1

- Avg. 2015-2019:350; 11.29
- 2020:252; 10.16

Pneumonia
(Sec. Dg COPD)
Mo. of H; mean LOS
- Avg. 2015-2019:707;11.71
-2020:306;12.12

Influenza

(Prim. Dg)
No. of H; mean LOS

- 2015-2019:1,141: 5.7

- 2020:157:7.83

COPD No. of H; mean LOS
(Prim. Dg) - Avg. 2015-2019:2,210;9.79
-2020:1,158:8.71

Age-standardised hospitalisation 2015 2016 2017 2018 2019 2020
rates per 100,000 population  110.4 116.4 103.9 110.3 99.3

Sarc, |. et al. Mortality, seasonal variation, and susceptibility to acute exacerbation of COPD in the pandemic year: a nationwide population study.
Therapeutic advances in respiratory disease. Jan./Dec. 2022, vol. 16, p. 1-15.

UL SEB




Example 2: Informing decision-making about the structure of the UL|sEB

benefit basket (case of COPD)

Data: routinely collected data on hospitalisations, medication use, and general
patient information from the HIIS from February 2015 until February 2021
(COVID-19 epidemic March 2020)

Results:

« The numbers of severe AECOPD were reduced by 48% in 2020

» The proportion of frequent exacerbators (>2 AECOPD hospitalisations per
year) was reduced by 9% in 2020, with a 30% reduction in repeated severe
AECOPD in frequent exacerbators and a 34% reduction in persistent
frequent exacerbators (>2 AECOPD hospitalisations per year for 2
consecutive years) from 2019

« The numbers of moderate AECOPD were reduced by 34% in 2020.
« The risk of two or more moderate AECOPD decreased by 43% in 2020.

« In 2020, non-COVID mortality decreased (-15%) and no excessive
mortality was observed in the COPD population.

Sarc, |. et al. Mortality, seasonal variation, and susceptibility to acute exacerbation of COPD in the pandemic year: a nationwide population study.
Therapeutic advances in respiratory disease. Jan./Dec. 2022, vol. 16, p. 1-15.

42% reduction of
acute care
expenditures

-

exacerbations
VS.

RVI prevention
and control,
targeted
behaviour
modifications,...




Example 3: Informing decision-making about the structure of the UL|sEB
benefit basket and continuously evolving the provider network (Ml)

Secondary
prevention

Comprehensive
outpatient
e rehabilitation

@ 0. .
e 2
< 2017 — short-term residential CR - e " 3-month 3-times a week
= 2017 — comprehensive outpatient CR o
— Risk assessment and monitoring . Association of CR (moda“ty)
- ] ini ® - ke :
Exoniveriining reimbursement claim with
— Risk factors control g
. outcomes (time to all-cause
— Psychosocial support 2
— Patient empowerment morta-"ty_ OI'.CV re-
— Pharmacotherapy supervision hospitalisation)

B. Jug et al. — to be presented at PCSI 2024




Example 3: Informing decision-making about the structure of the UL|sEB
benefit basket and continuously evolving the provider network (CR)

Data: Data on all patients hospitalised for myocardial infarction in Slovenia between 2015 and
2021 (n=15,639) were retrospectively obtained from the HIIS by linking the national hospital
database, the medicines and CR reimbursement claims, and the national mortality registry, using
anonymized unique patient identifiers. Of the eligible patients, nearly a third attended CR.

T
*

Methods: interrupted time series S
anaIyS|S with segmented regression Procedures ‘ .Medicines reimbursement

(impact on nation-wide CR uptake) and claim
: . Hospital episode
Cox proportional hazards regression .
. ICDI21.x CR claim
. Comprehensive
outpatient CR

model with inverse probability of o :
. ) « Demographics
treatment weights, by propensity score | «,.morbidities Shortterm

(impact of CR participation on clinical . Co-procedures SN Death? Hospital readmission?
outcomes (all-cause mortality and/or - DRG Intensity ... Follow-up

CV hospitalisations)) -

B. Jug et al. — paper under review




Example 3: Informing decision-making about the structure of the UL|sEB
benefit basket and continuously evolving the provider network (CR)

Results:

« Comprehensive outpatient CR programmes initiation in
2017 was associated with an increase in trend of nation- fund outpatient
wide CR uptake, which was partially reversed by the CR and extend
coronavirus pandemic outbreak.

« Participation to either CR modality was associated with the network_Of
a significant risk reduction for composite outcomes comprehensive
and all-cause mortality. outpatient CR

« Risk reduction for CV hospitalisations was only centres

significant for comprehensive outpatient CR.

B. Jug et al. — paper under review




Example 4. Ccontinuously evolving the provider network (AMI) UL|sEB

Data: routinely collected patient-level
data on hospitalisations, medication SLoveN GRADEC

use, and mortality from the HIIS in the
. « 257 medical beds EAZ/ZZPC' dical bed

. -1, medica 3

2015-2017 pe”Od 215 cases 1,570 cases
JESENICE MURSKA SOBOTA
- Major reglonal ToPOLBICA Major: regional
M h d . - No PCI sprcalisnd medical : PCl
et O S . ' ;:g ::2;“1 peds SR n : ;‘;O mledlcal beds
58 cones - 308 cases

« 7,624 patients hospitalised because

of AMI in 14 hospitals; 14 patient- o -
level variables and two hospital-level

(size and PCI coverage) variables  @EEEED

were measured i ol
« 30-day mortality, uptake of R
reperfusion, uptake of secondary L cos

+ Major regional

prevention, and LoS  Working hours b |
s SShCASER: LJUBLJANA firr i . Major regional
No PCI (until 2017)

« Major regional

« Working hours PCI
- 609 medical beds
+ 1,030 cases

 random intercept logistic regression R
modelling, negative binomial imedeves
regression

Jug, B., DoSenovi¢ Bondéa, P., Fras, Zlatko. Hospital variation in downstream secondary preventive medication uptake: implications for quality and outcomes. European heart
journal, ISSN 0195-668X, 2020, vol. 41, suppl. 2, str. 2965.




Example 4. Ccontinuously evolving the provider network (AMI) UL|sEB

Results:

* between-hospital variation of 6% for 30-day mortality, with o
patient and hospital characteristics explaining 4% of the total constant monitoring
variation of KPlIs for the

- at hqs_pital-level, ne_ither si_ze nor PQI availability were network to make
S|gn|f|c§mtly associated Wlth morta_llty | | adjustments and/or

» reperfusion uptake was associated with hospital size and 24/7 mobilise th
PCI availability - Mmobilise the:

. secondary prevention was only associated with hospital 'ntema! motivation
size; secondary preventive medication uptake ranged from of medical staff for
30.7% to 87.3% in high- and low-performing hospitals, quality
respectively; discharge from high-adherence hospitals was improvements

associated with significantly lower all-cause mortality and re-
Infarction rates

Jug, B., DoSenovi¢ Bondéa, P., Fras, Zlatko. Hospital variation in downstream secondary preventive medication uptake: implications for quality and outcomes. European heart
journal, ISSN 0195-668X, 2020, vol. 41, suppl. 2, str. 2965.




Example 5: Creating non-financial supply-side incentives UL|sEB
(dashboards with quality indicators for coronary artery disease)

Quality and efficiency
indicators derived from
administrative claims data
based on expert opinion from

S groups:
1. mortality,
2. rehospitalizations,

3.

process (during
hospitalisation) indicators,
process (after discharge)
Indicators,

financial indicators

Indeksna-primarna hospitalizacija

)

Bolnigniéna wmrljivost J
Ustrezni posegi po smernicah ]
Celokupna lezalna doba ]

30-dnevna umrljivost

[Do 30 dni po odpustu

30-dnevna ponovna hospitalizacija ]

[11 [1]

Prejem ustreznih zdravil v 30 dneh

Vkljuéitev v katerokoli obliko rehabilitacije

[ Do 180 dni po odpustu

Prihod na kontrolni kardioloski pregled

Vkljuéitev v kardiologko ambulantno rehabilitacijo ]

Stevilo dni do vkljucitve v katerokoli obliko rehabilitacije

Ponovna hospitalizacija zaradi zapleta zdravljenja ]

Kadarkoli po odpustu

Ponovna hospitalizacija zaradi ponovitve bolezni ]

Bijec, J. (2024). Statistical indicators of quality and efficiency of care for patients with coronary disease.
Master’s thesis. University of Ljubljana.

—
_{
—
C

Celotna vrednost zdravljenja ]




Example 5: Creating non-financial supply-side incentives UL|sEB
(dashboards with quality indicators for coronary artery disease)

Data: Data on all patients with an index admission for coronary
artery disease in Slovenia between 2015 and mid 2021
(n=36,122) were retrospectively obtained from the HIIS

Methods:
 hierarchical logistic/Poisson regression modelling:

— level 1 - patient characteristics (sex, age, no. of procedures,
type of coronary artery disease, no. of secondary diagnosis,
type of secondary diagnosis)

— level 2 - hospital characteristics (size and type)

— level 3 - community of residence characteristics (17
indicators - 3 factors using exploratory factor analysis)

* training (to investigate which characteristics predict outcomes)
and test datasets

Results: dashboards on 3 levels

Bijec, J. (2024). Statistical indicators of quality and efficiency of care for patients with coronary disease.
Master’s thesis. University of Ljubljana.

provide feedback to
medical teams as a
non-financial incentive
to improve care;

when liked with other
relevant data a tool for
supervision of
providers




Example 5: Creating non-financial supply-side incentives UL SEB
(dashboards with quality indicators for coronary artery disease)

Kazalnika umrljivosti

ey

Kazalniki procesa rehabilitacije

O
Ts,gndney- @
— | values of

Kazalnik ekonomskega vidika Selected

Indicators at
national level

1.1.2015-30.6-2020; both sexes; acute coronary syndrome; age: 18-100




Example 5: Creating non-financial supply-side incentives UL|SEB
(dashboards with quality indicators for coronary artery disease)
In-hospital mortality

Flazmirk -

Kazalnika umrljivosti

* bnia

Kazalniki procesa rehabilitacije

17,87 % 11,09 %
75,20 dneva

ey medicines for

Secondary Kazalnik ekonomskega vidika Share Of patlents Wlth
prevention follow-up specialist

prescribed visit within 6 months
within 30 days




Example 5: Creating non-financial supply-side incentives UL|sEB
(dashboards with quality indicators for coronary artery disease)

comparison between hospitals; deviations of observed values from modelled values
for individual hospitals to control for differences in characteristics

Nadzoma plo&éa

Karalniki - skupno

Bolni$niéna umrljivost In_hospltal 30 - dnevna umrljivost
Karalniki - izvajalci .
" e [rvajalec —— Povpredje veeh pacientow I I lO rtal It o [rvajaler — Povpredje veeh pacentov
2 Umirljivost
Izber] spol pacienta: T
& MoSki
S ensid 8
i LAy
o fensk a5 -
L]

lzberi wrsto bolezmi: — —

& 0
B Kronifni K5

] L !'j
¥ Alutnd KS i o
Izheri starost pacienta:

L 1.5
2
01 o2 03 04 o5 1] or 08 0% 10 11 12 13 14 01 02 o3 03 05 06 o7 1] 09 10 11 12 13 14
Sifra izvajalca Sifra izvajalca

1.1.2015-30.6-2020; both sexes; acute coronary syndrome; age: 18-100




Example 5: Creating non-financial supply-side incentives
(dashboards with quality indicators for coronary artery disease)

Izbrani kazalnik: BolniSni€na umrljivost

4

In-hospital
Kazalniki - obCine m 0 r't al ity ”»

+

Izberi Zeljeni kazalnik:

distribution of
communities based
on in-hospital
mortality of residing
patients

coronary artery disease; actual (not modelled values)

UL SEB
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:  professionalisation of coding
* |ack of needed infrastructure

. AR _ _  controls with other high quality (high conformance,
C@ ,Je—) » variability in coding capacity completeness, plausibility, and conceptual validity)
[' data_l co_llectlon overload and low ] administrative data of HIIS (e.g. coded secondary

motivation diagnoses vs. medicines uptake data)

* regular updates of classifications, IT support

« focus on charges not costs

o<t - insufficient monitoring of costs * sound internationally comparable costing
C/@S) J per patient methodology
 lacking process-oriented « |IT support for per patient costing

organisation

* |nsufficient analytical capacities . .
st b capacity building

N = ~ easy to link with other administrative
AnalﬂyS% datgbases as well as registries with ~ ° weight calculation methodology

additional relevant health outcome ~ ° mprove feed-back loops and use casemix
measures (clinical, PROMs,...) data for purposes beyond DRG payment

« dated payment models

- o
JF UJ nd - soft budget constrains . establ!shlng a DRG competency centre
. weak response to embedded resolving the agency problems
incentives




