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Goals of the study (for the Austrian Social Insurance Institution)

= Analysis of the correlation between the health history of people aged 60+
and:
= entry into the LTC allowance scheme (Part 1)
— Can we predict the first-fime receipt of LTC allowance with health datae

— ;Nho’r or% the most important determinants for receiving LTC allowance for the
irst fime

= change of LTC allowance level (Part 2)

— What are the most important determinants for being transferred to a higher LTC
allowance level?

= transfer to residential care (Part 3)

— Who’;ore the most important determinants for being transferred to residential
caree

= ... on the basis of pseudonymized
= Health service data (2015-2018)
= LTC allowance data (2016-2018)
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Some background: LTC allowance system in Austria

= |n 1993, Austria infroduced a uniform, needs- but not means-tested
LTC allowance system (“Pflegegeld”)

= 7 levels, depending on the intensity of care needed (from € 162.50 p.
m. at level 1 to € 1,745.10 p. m. at level 7.

= 50% of those receiving LTC allowance are assigned to levels 1 and 2.

= |[n 2021, 5.2% of the Austrian population received LTC allowance.
= Among those who are 65+ approx. 22% received LTC allowance
= Among those who are 80+ approx. 53% received LTC allowance

= The LTC allowance is financed by the general federal tax revenue
(national budget)




Data

Pseudonymized individual data of all 550,960 recipients of LTC
allowance aged 60+ between 2016 and 2018

Case-control group of 435,300 persons between 60 and 85
without LTC allowance between 2016 and 2018 (Part 1)

Data on age, gender, NUTS-3 region and

= Number of contacts with GPs, (specialist) physicians or other
contractual partners

= Dispensed remedies and prescribed drugs

= Main diagnhoses according to ICD-10 and individual medical
services provided (only for hospital stays)

= Insum: 3,614 potential variables




Methods (Part 1)

= How likely is an event Y_i in the event period [, t + b) given the personal
characteristics of a person i and the health services X_i consumed in the observation
period [t -, 1)2

X; Y;

t—a t t+b

= Exploratory data analysis with machine learning methods

= Logit regression using different methods to reduce overfitting problems (cross-
validated LASSO, ridge regression and elastic net models, random forest)

= 75% of the dataset is used to “train” the data to optimize the statistical method
= Assessment of model quality based on test data (25% of the dataset)
= No causal interpretation, but statistical correlations!




Part 1: Health care services and first-time receipt of LTC allowance

= Can we predict the first-time receipt of LTC allowance with health datae

= Yes, fairly well, especially if the event period is relatively short and the length of event
and observation period have roughly the same length
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Part 1: Health care services and first-time receipt of LTC allowance

= First-time receipt of LTC allowance can be predicted well from
the individual health data, especially in the short term

= Model quality deteriorates if the month before the first receipt
of LTC allowance is omitted

= A higher level of detail in the measurement of health care
services leads only to a slight increase in forecast quality

= A high absolute number of potential false-positive
classifications limits the possibility of using it as a leading
indicator (“early warning system”)




Part 1: Receiving LTC allowance for the first time
The most important determinants

Characteristics that correlate most strongly with first-time receipt LTC allowance

positive

age -age

kha.dauer -days in inpatfient freafment in the year before the event pericd
fg.01 qgeneral practitioner

hm.NOé6DA -anticholinesterases
fg.61 -bandagist

. * Multivariate analysis based on LASSO
fg.65 Arescue services, fransport

hm.NO4BA -dopa and dopa derivatives regressions
hm.NO6AB -sélective serotonin reuptake inhibitors » Least Absolute Shrinkage and
rg]el.zoglo Jcomputed ftomography - head and neck Selection Operator (LASSO)
”‘Qg_iii _g%ﬂf ?é?:r}es + Method for selection of variables —
hm.RO3AL -sympathomimetics in combination with anficholinergics most important variables are
icd.929 -other accident in the private sphere selected

icd.il0 qessential (primary) hypertension
hm.MOTAE +propionic acid derivatives

0.0 0.1 0.2 0.3

standardized coefficient
Source: WIFO, DVSV.
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Part 2: Transitions to higher levels of LTC allowance
Goal - Data - Method

Aim: analyzing the most important determinants for the transition to a higher
level of LTC allowance on the basis of health service data (diagnoses,
prescribed drugs, individual medical services), taking into account personal
characteristics

Data: Pseudonymized individual data of all 550,960 recipients of LTC allowance
aged 60+ between 2016 and 2018

Event period: [01/2017, 01/2018] - 18% of LTC allowance recipients transfer to @
higher level of LTC allowance within this period

Observation period: [01/2016, 01/2017]

Multivariate analysis based on LASSO regressions
= Least Absolute Shrinkage and Selection Operator (LASSO)
= Method for selection of variables — most important variables are selected
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Part 2: Transitions to higher levels of LTC allowance
The most important determinants

The 15 most important features when moving to a higher level of LTC allowance

posifive negative

pstu.in qcare allowance level in the month before the event period
age -age
hm.NOS6DA qanticholinesterases
hm.NO4BA qdopa and dopa derivatives
hm.N04DX -other antidementives
fg.14 Aradioclogist
fg.61 qbandagist
hm.NO4AB -selective serotonin reuptake inhibitors
mel.za010 {computed tomography - head and neck
icd.f03 qunspecific dementia
fg.01 qgeneral practitioner
fg.03 -ophthalmologist
nuts3_AT221 1Graz (region)
fg.65 Arescue services, fransport
hm.G04BD -medication for bladder weakness and incontinence

0.0 0.2 0.4 0.6

standardized coefficient
Source: WIFO, DVSV.
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Part 3: Entering residential care
Goal - Data - Method

= Aim: analyzing the most important determinants before entering residential
care on the basis of health service data (diagnoses, prescribed drugs,
individual medical services), taking into account personal characteristics

= Data: Pseudonymized individual data of all 550,960 recipients of LTC allowance
aged 60+ between 2016 and 2018

= Event period: [01/2017,01/2018] - 8% of recipients of LTC allowance enter
residential care

= QObservation period: [01/2016, 01/2017]

=  Multivariate analysis based on LASSO regressions
= Least Absolute Shrinkage and Selection Operator (LASSO)
= Method for selection of variables — most important variables are selected
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Part 3: Entering residential care
The most important determinants

The 15 most important characteristics that have an effect on transfers to residential care

positive negative

pstu.in qcare allowance level in the month before the event period
fg.01 qgeneral practitioner
age -age
nuts3_AT312 -Linz-Wels (region)
fg.14 qradiclogist
nuts3_AT315 +lraunviertel (region)
nuts3_AT211 -Klagenfurt-Villach (region)
fg.87 -nursing home for the chronically ill
fg.03 qophthalmologist
fg.65 rescue services, fransport
nuts3_AT314 -Steyr-Kirchdorf (region)
kha.daver —days in inpatient freatment in the year before the event period
hm.BOTAA -vitamin K antagonists
frau -Jgender woman
hm.C10AA 1HMG-CoA reductase inhibitor

0.0 0.1 0.2 0.3 0.4

stfandardized coefficient
Q: WIFO, DVSV.
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Main conclusions

= First-time receipt of LTC allowance can be predicted well from
the individual health data, especially in the short tferm — but no
“Yearly warning system”

= Relevance of age: oo much importance in granting LTC
allowance?

= Importance of dementia: prevention

= Regional consideration: higher incidence in some regions
(ceteris paribus) — more research needed!
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