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Abstract

The Finnish national asthma program 1994-2004 naidykenproved asthma care in 1990s. We
evaluated the changes in costs during 26 years, 1887 to 2013. Direct and indirect costs were
calculated using data from national registries.t€&®m both societal and patient perspective were
included. The costs were based on patients witkigient, physician-diagnosed asthma verified by
lung function measurements. We constructed minimathmaximum scenarios to assess the
impact of improved asthma care on total costs. rfitmber of patients with persistent asthma in
national drug reimbursement register increased 8800 to 247 583. Improved asthma control
reduced health care use and disability resultingajor cost savings. Despite a threefold increase i
patients, the total costs decreased by 14 %, fr@22€o0 191 million. Costs for medication and
primary care visits increased but overall annuatsper patient decreased by 72 %, from € 2 656
to 749. The theoretical total cost savings for y&#3— comparing actual costs to predictediere
between € 120175 million depending on the scenario used. Thaisinasthma program resulted

in significant cost savings both at societal aniieplevel during a 26-year period.

Abstract word count 197
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I ntroduction

In most countries the total costs of asthma treatrhave gradually increased due to increased
asthma prevalence and rapidly growing costs of newegs (1). In Finland, the prevalence of
asthma in adults was approximately 6 % in 19908)But has increased since then. In Helsinki
capital area, population based surveys indicatg@ealence of physician diagnosed asthma of
6.8 % in 1996 and 9.4 % in 2007 (4). In adults a2fe®4 years, the age-adjusted prevalence of
physician-diagnosed asthma increased from 6.1 9%6t86 in men and from 7.8 % to 10.8 % in

women from 1997 to 2012 (5).

In 2013, the Finnish Social Insurance InstitutiSi) listed 247,583 patients with physician-
diagnosed asthma who were entitled to special neis@imnent for drug costs due to their need for
maintenance medication for persistent disease. Atnitber was three times larger than the

equivalent in 1987. The population of Finland haseased from 4 938 602 to 5 451 270 (10 %)

during the same period

Significant advances in asthma care, especialijagnostics and pharmacotherapy, have taken
place since 1987. The main changes in pharmaeghérave been the use of regular inhaled
corticosteroids (ICS) as first-line therapy inadthma patients (6, 7) and secondly the introdactio
of new drugs such as inhaled long-acffagagonists (LABA), combinations of LABA and ICS and

leukotriene receptor antagonists.

A 10-year national asthma program was establishé&ailand from 1994 to 2004 to lessen the
burden of disease (Box 1). As a result, the overall asthma care improvatiepts obtained a
better disease control and costs decreased (9Th€3e changes were achieved via systematic

planning, education and networking to implementyedetection and anti-inflammatory
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treatment (mainly ICS) at all levels of asthma catee local efforts improved co-operation

between primary and secondary health care providers

Encouraged by the good results, a new nationaiggllerogram 2008-2018 was launched to take

further steps to reduce the burden of all allecgicditions, including asthma (11).

We have evaluated whether the systematic appreacohprove asthma management in Finland
has resulted in long-term cost savings. We usedighirregistry data from different sources for

appraisal of the effectiveness of asthma carevatgions during the 26-year period from 1987

to 2013. Comprehensive time-series analysis allosetection of trends in costs and

identification of relevant cost-drivers.

Data and M ethods

The cost of iliness calculations included the dimxst of care (outpatient visits, hospitalisations
medication) as well as indirect costs i.e. sickradsvances and disability pensions. The data on
both direct and indirect costs were based on nalti@gistries $uppl. Table). The number of
asthma patients was based on the Finnish Socialdnse Institution’s (SlI) registry. This
registry includes all patients in Finland with pstsnt asthma entitled to special reimbursement
for asthma drugs. The number of patients includetie Sll registry is annderestimation of the
true prevalence of asthma, because patients aregistered if they only have intermittent or
mild disease not needing regular medication. Howetie Sl registry reliably reflects the
number of patients with a persistent disease andeaised for comparison throughout the
observation period. The diagnostic and reimbursemreria have been validated and remained
essentially the same (12). The Finnish asthma naiseiment code (203) identifies patients with

significant asthma with great accuracy, becauseitgnosis must be verified by objective lung



97 function measurements (13). The patients mustrasd regular medication, as judged and

98 documented by their physicians.

99 Health care use and direct costs

100 All secondary care outpatient visits, emergenceg,cand hospital admissions where asthma was
101 the primary diagnosis in 1987-2013 were collectedifnational discharge registries maintained
102 by the National Institute for Health and Welfarairidg the observation period primary care

103  visits were not registered in Finland and not ideld in the calculations. Instead, we estimated
104  primary care visits using the benchmarking datalbasasthma care in 10 Finnish cities in 2013
105 by the Nordic Healthcare Group (NHG), and the pleavee of asthma. The national registry also
106 is silent on visits to private healthcare providédsreover, benefits paid by the private

107 insurance companies were not available. Howeverater sector services have a negligible role
108 ininpatient care while they accounts for abou®256f the number of outpatient visits (mostly

109  occupational care visits) as estimated by the Mig@chmarking.

110  The cost estimates were based on average unitafoatsoutpatient visit (general practitioner
111 or specialist) and inpatient hospital days in Fdlan 2001 (14). All unit costs for other years
112 were estimated using the healthcare cost indexadlaifrom Statistics Finland (15). Finally,

113 the annual nominal costs were converted to 20k eIy using the general price level index.

114  The costs of medication were obtained from the ahsiatistics of the SllI, which records the
115  cost of medication bought by patients eligibledpecial reimbursement due to asthma. For
116  patients with intermittent or mild asthma, not um#d in the Sl registry, medication costs were

117  not available. Annual medication costs were alsoveded to 2013 price level.

118
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Indirect costs (lost productivity)

The study included transfer benefits, i.e. sickeaompensations and disability pensions
caused by asthma, as indirect costs and for calonlaf lost productivity (16). Sick leave data
were obtained from the SlI statistical yearbookslf@89-2013; data for 1987 and 1988 were
extrapolated with Constant Average Growth Rate (B\&s they were not available in the
yearbooks. This estimate does not include the sharbn-compensated sickness leaves (less
than 9 days). Data on disability pensions due tionag were obtained from the Sl statistical
yearbooks for 1987-2013 and from the Finnish Celatr®ensions registries (2003-2013). The
cost of lost productivity was based on the numbiesiak leave days and pension days. The

average monthly income of the working age poputatias obtained from Statistics Finland.

Intangible elements such as decreased working tg@davorkplace, value of lost life years due
to premature death and patients’ quality of lifé)(€¢ould not be included in the analysis as no

data were available.

Cost scenarios

We constructed “what if” scenarios to detect thpamant cost drivers for asthma care during
the study period. The actual (realized) annual edjperes of asthma care were compared with

the minimum (min) and maximum (max) scenarios ebtietical annual costs.

In the min scenario we assumed that in patiengadir in the register in 1987 the numbers of
hospital days, sick leave days and disability pmemsiwvould decrease from that year onwards
according to the general trends in Finland (18 lwe assumed that the three-fold increase in
prevalence, as reflected by the Finnish Socialrbrsze Institution’s (Sll) registry, would be due
to milder cases of the disease and therefore wmtithave an increasing effect on
hospitalisations, sick leaves and disability pensid hus, in the min scenario the new “mild”

patients would only increase the medication cost.
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In the max scenario we assumed that the prevat#rasthma increased, but the disease severity
and care practices remained at the 1987 level.,Thaswumber of hospital and sick leave days
and disability pensions would decrease accordintbaaeneral trend, but the increasing number

of patients would result in an increase of absahutebers.

The differences between the observed actual codtghe min and max scenarios would indicate

the range of the theoretical savings due to imptmaee.

Results

Patients

Table 1 characterizes Finnish persistent asthma prevakermarding to age and gender at the
beginning, middle and end of the study period.987, there were 83 000 asthma patients (1, 6
% of the entire population) entitled to speciaimeursement for drug costs. By 2013, the
number had increased to 247 583 (4, 6 %). The asereeflects mainly improved diagnostics
and treatment coverage. The age profile of patigdmisged somewhat during the study period.
The percentage of working age asthmatics (16 tge@4s) declined from 63 % to 55 % while the

share of those aged 65 years or older increasad2it% to 38 % (18).

Changesin health care use, disability and mortality

The number of hospital days in secondary care dsecefrom 91 650 in 1987 to 12 050 in 2013
(86 %) and in primary care from 45 300 to 13 30D%4@). In secondary care, the decrease in
hospital days per patient per year was 95 % (fraf) fo 0.05 days), and in primary care 90 %
(from 0.54 to 0.05 days). There was a shift of atigmt visits from secondary to primary care as
secondary care visits decreased by 38 % in to®a¥4 per patient, from 1.64 to 0.34 visits),

while primary care visits increased by 98 % in lkdBck leave days decreased by 70 % in total,
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89 % per patient, from 2.44 to 0.24 days). Disgbpiensions decreased by 79 % in total (93 %
per patient, from 0.08 to 0.01 pensioners). In 18840 patients and in 2013 1310 patients had

disability pension because of asthma.

There was also a 57 % decrease in in age-adjustleoha-related death rates from 3.5 to 1.5 per
100,000 per year. In 1987 there were 163 deatbsalasthma of which 11 were patients under

45 years of age. In 2013 the total number was 82oaty one was under the age of 45 years.

Costs at societal level

Although there was a threefold increase betweef 39@ 2013 in the number of people with
persistent asthma (prescribed regular maintenaeckcation) total annual expenditure on
asthma care decreased by 14 % (from € 222 to 1Bibmyiduring the same periodrig. 1). The
overall costs in the beginning and at the end efstindy period are shownTrable 2, divided

into direct and indirect costs.

Direct healthcare costs associated with asthmaased by 50 % from € 90 million in 1987 to
135 million in 2013. In the cost component analysie costs of hospitalisations decreased by
73 %, from € 30 to 8 million. The costs due to ey care outpatient visits remained the
same at € 24 million per year, but the costs opatignt drugs increased by 187 %, from € 33 to
98 million. The costs due to primary care outpdtigsits increased by 378 %, from € 1,1 t0 5,5

million.

Lost productivity measured as sickness allowanodsdasability pensions decreased
significantly during the same period, by 58 %, fréri31 to 55 million. Sickness benefits

represented constantly approximately 10 % of tleependitures.

The most important single cost component at thénnaty of the study period was lost

productivity, but this changed to direct healthecapsts by 1994.



190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

Costs at patient level

In 2013 247 583 patients were eligible for spe@ahbursement of their drug costs and were
used for assessment. Between 1987 and 2013, tha@lev@nual costs per patient decreased by
71 %, from € 2670 to 77T @ble 2, Fig. 2). Direct health care costs, including medication
expenses, decreased by 55 % (from € 1081 to 54pabient). Costs of outpatient drugs
decreased by 4 % (from € 409 to 394 per patiemst productivity dwindled by 86 % (from

€ 1589 to 226 per patient) during the 26 year pgerio

Cost scenarios

Fig. 3 shows the actual (realized) annual expendituneadthma care in Finland and the min
and max scenarios of theoretical development ofiaintosts. The change in service use and
indirect costs in the scenarios are based on thergktrends in health care in Finland (18). All
hospital (inpatient) days in secondary care (wipaleulation) decreased by 58 % and in primary
care by 35 % from 1987 to 2013. Concomitantlysattondary care outpatient visits (whole
population) increased by 64 % and disability pemsigworking age population) decreased by 34
%. The decreases for asthma patients were largertiiese general trends resulting in estimated

cost savings between € 120 (min) — 475 (max) nmilabthe end of the observation period.

Discussion

A systematic data base search of the English fitexdrom 1996 to 2008 showed that the costs
of asthma are enormous (19) and despite effedi@pies, these costs are increasing (20, 21).
Improved asthma care ought to lessen the burddiseése on both the societal and individual
patient’s level. This has happened in Finland, wlasthma detection and control was improved.
At the start of the Finnish asthma program in 1@9vkas estimated that 20 % of the patients had

severe (or uncontrolled) disease (8). This figurerdased to 10 % in 2001 and 4 % in 2010 (22).
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This led to a significant decrease in health careise usage, sickness leaves and disability
pensions. Although medication costs increased adugcteased number of patients and higher
cost of new drugs, it did not come anywhere closeffiset the major cost savings derived from

better disease control.

During a 26-year period the total annual societsts of asthma diminished by 14 %, from

€ 222 to 191 million while the number of patientsroaintenance medication, registered by the
Finnish Social Insurance Institution, tripled. Thisrease in the number of patients reflects
mainly better awareness and detection of diseagelhas coverage of effective treatment.
These factors may also have resulted in milderscastering into the register. The criteria for
special reimbursement for drug costs have not, kewyehanged during the study period. The

cost decrease was remarkable at the patient leweeh

Cost savings were detected in all relevant payaufoss of the society. In particular, reductions

in sickness allowance days and disability pensresslted in saved societal costs. An exception
was the increase in outpatient drug costs withgtieatest relative growth at the latter half of the
1990’s. This development was not surprising asitiraber of patients getting early diagnosis

and effective medication increased.

The clinical efficacy of ICS was shown already arlg 1970s, but generally the drug was used
with small doses and not first-line (23). New pathgsiological knowledge about asthma
primarily as an inflammatory disease started tdw/&rom the mid 80’s (24-26). Early and
precise diagnosis, with the help of effective ldgction measurements, was emphasized and
anti-inflammatory medication with ICS was introddass first-line. The greatest benefit for the
society was attained in the 1990s, when this glydbecame widespread, and before the launch
of fixed combinations of ICS and LABA in 1999-20®ltogether, since 2000, the use of ICS

has increased only marginally (deig 3).
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One essential key for better patient care was impgotreatment adherence gyided self-
management. In 1998 it was confirmed that educadatgnts to prevent asthma
exacerbations/attacks proactively was cost effeatampared with traditional treatment (27).
The result was repeated in subsequent studiesughhat first intense education process was

costly (28).

The cost effectiveness of the newer therapies ¢dymnceliably assessed by a societal cost
analysis, as the evaluation would need knowledgedimidual or cohort levels’ quality of life

for calculation of quality-adjusted life-years (Q¥&). Nevertheless, it is obvious that earlier
and more effective use of the older, relativelyaghdrugs made a real change for the better and
yielded population level benefits. This approachld@lso be applied in developing countries
without jeopardizing their economies, thereby awadhe substantial costs of emergency visits

and hospitalisations.

The Finnish asthma program 1994-2004, supportegtidoiinistry of Health and Social Affairs,
translated the new knowledge rapidly and consilstémio clinical practice (8). An
implementation plan was outlined with strategicichs, defined goals and measures as well as
activities e.g. for capacity building and fundimgformation, education, and effective
networking with different stakeholders were therary keys. Patients were taken into the
program as active partners, mainly through non-gowental patient organizations. Co-
operation between asthma specialists, primarygaysicians, nurses, pharmacists and the
pharmaceutical industry — the last mentioned adywers of approved information material —
resulted in rapid implementation of a program whdohld be achieved at low costs. A
motivating factor was that many of the studies gbating to the new understanding of asthma

originated from Finnish investigators in the int&ional context (e.g. 29, 30).
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Improved asthma care in Finland is an example of hationwide implementation of a
successful strategy can decrease overall costsitel@screased numbers of patients needing
treatment. Focused asthma programs have also Heetwve in other countries, with associated
gains in QALYs (31,32) and improvements in quadityife, asthma symptoms and lung
function at lower direct costs compared with usizak (33, 34). Several European and other
countries have similar experiences as Finland @5/ group of experts, the Advancing
Asthma Care Network discussed asthma projects agigms in Argentina, Australia, Brazil,
China, Japan, Mexico, Philippines, Russia, SoutticAfand Turkey (39). The group concluded
that the major barriers for successful programsBrow rates of dissemination and
implementation of treatment guidelines, 2) low lew& continuing medical education and
training of primary health care professionals, @hdccess and distribution of ICS. In the less

developed asthma programs, under-recognition addremeatment further limited the success.

The Finnish financial system for providing care ¢bronic diseases such as asthma is
complicated, as it is in most EU countries, andddig into several sectors. The division of
asthma costs in Finland between different stakedteldas changed considerably with an
increase in drug costs and costs for outpatieftsvis primary care, but with significant
decreases in hospital costs and indirect coserims of disability pensions and sickness
allowances. A holistic view is warranted and cofagien is needed among those who provide

care and pay the costs (40). Focusing on risk groogyy provide further improvements (41).

Our study has limitations, and the financial resalte probably underestimated. Patients with
mild or intermittent asthma not requiring daily miznance treatment were excluded as they are
not entitled to drug reimbursement and not incluitetthe registry. The costs due to outpatient
visits to private health care providers are notvmoAlso, many of the components of

productivity loss could not be calculated.
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285 In Finland, the number of patients receiving reinslement for asthma drugs, i.e. those on

286  maintenance treatment, has almost tripled oveR@hwears covered by this study. During the same
287  period, the overall healthcare cost index incredse87.5 % in real terms (15). Despite this, total
288  costs for asthma in Finland at the end of the peniere significantly less than 26 years before. In
289  comparison, over the same period, the costs osboaacer have increased by 140 % while the
290 number of patients has doubled (42). From 200®@y 2the direct healthcare costs for diabetes
291 rose by 60 % and costs for disability by 50 % (43).

292

293 Inthe US evaluation methods have been develo@dtmsider health care costs from the

294  perspective of payers and society. However, itidees) argued that an analysis of societal costs
295 for a single disease is of little value and coi&aiveness analyses, involving both costs and

296 outcomes, would be more feasible (44). Cost négk investigations are, nevertheless, valuable
297 in the planning, decision making, and allocatiomesfources within health care systems (45). A
298 broad societal approach that demonstrates théneadth care expenditures is important when

299  discussing interventions in public health and maidiare (46). The present paper estimates cost
300 ofillness changes over a long period of time, whgstematic nationwide intervention has

301 significantly reduced asthma burden.

302 Conclusions

303 Asthma needs public health solutions with impleragoh of best clinical practices. In Finland,
304 a nationwide management program, based on a bettierstanding of disease pathophysiology
305 resulted in improved care and significant costrsgwiover a 26-year period. Special focus on

306 particular at-risk groups may provide further impgments.

307



308

309
310

311

312

313

314

315

316

317

318

319
320

321

322

323

324

325

326

327

328

329

330

14

Key messages

1. In many countries there have been major improvesnaerdsthma care. The Finnish
experience indicates that effective implementatibbest practice results in significant cost
savings. Emphasis on early diagnosis and antifmfiatory treatment paved the way for
improved care.

2. Major societal cost savings can be achieved byadieduisability caused by asthma.

3. Collaboration between all stakeholders is essetttidckle a public health problem like

asthma.

Legendsfor figures
Figure 1. Overall annual costs of asthma care at society Ievi@nland from 1987 to 2013.
Figure 2. Overall annual costs of asthma care at patient iav@nland from 1987 to 2013.

Figure 3. The actual (realized) annual expenditures of asttema (blue columns) and the min
(red columns) and max scenarios (grey columnd)adretical annual costs. The min scenario
represents a theoretical annual expenditure, dfathe three-fold increase in prevalence was
caused by patients with mild asthma. The max saeaasumes that the disease severity and
standard of care remained at the 1987 level. Teergline represents the percentage of patients

on inhaled corticosteroid (ICS) medication.
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Box 1. Asthma program in Finland 1994-2004. Goals and rtteemes in 1994 (8).

GOAL S for prevention, treatment and rehabilitation

1. As many patients as possible with early asthenawer

2. Asthma patients feel well, and their capacityesponds with age

3. Percentage of patients with severe and modastitena falls from 40 % to 20 %

4. Number of hospital days of asthma patients @dse®by 50 % by the year 2000

5. Annual costs per patient fall by 50 % as a tesuinore effective prevention and treatment

MAIN THEMES

- Early diagnosis and anti-inflammatory treatméHit early and hit hard”

- Guided self-management to stop exacerbationpvedy

- Effective networking with general practitionensirses and pharmacists (nomination of asthma-
responsible healthcare workers)

- Smoking and tobacco smoke decreased by legislatio
- Knowledge of asthma increased in key groups
- Scientific research promoted
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Table 1. Demographic data of the asthma patients in theisth drug reimbursement register

1987, 2000 and 2013.

1987* 2000 2013

Finnish population (million) 4.9 5.2 5.4
Number of patients 83 000 190 383 247 583
Females, % not available 53.9 % 5%02
Prevalence, % 1.6 % 3.6 % 4 %
Age groups, %

* 0-15years %0 14 % 7%

+ 16-64 63 % 56 % 55 %

* 65- 27 % 30 % 38 %
Prevalence in the age group, %

* 0-15years 8 %o 2.9 % 2.0%

+ 16-64 1.6 % 3.1% 3.8%

* 65- 3.5% 7.3% 8.9%

* The prevalences denote those patients with the eigeng-term regular maintenance

medication for asthma control.
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535 Table2. Total costs per patient and for the Finnish astpogulation included in the Finnish drug
536  reimbursement register (83 000 patients in 1987247d583 patients in 2013).

537
1987 2013
Per patient Total Per patient Total

Total direct costs 1081€ 89698974 € 545 € 134985376 €
Hospitalization
- secondary care 295 € 24477 526 € 21 € 5209985 €
- primary care 69 € 5729962 € 11€ 2720238 €
Outpatient care
- secondary care 293 € 24353930 € 97 € 24 013 817 €
- primary care 17€ 1152583 € 22 € 5472336 €
Medication 409 € 33984973 € 394 € 97 569 000 €
Total indirect costs | 1589 € 131907761 € 226 € 55838337 €
(Lost productivity)
Total direct and 2670€ 221606 735 € 771 € 190823713 €
indirect costs

538
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Supplementary Table (online). The Finnish data sources registries and estimation methods for the present work.

Direct costs

Outcome/cost Data source Data extraction rule Cost estimation Generalizability (time/area) Comments/data
measure (method) method quality
Inpatient National Principal dx ICD-9: 493 Cost based on total Covers all admissions in the country Widely used and
secondary care discharge (1987-1995), ICD-10: J45, number of bed-days during 1987-2013. Healthcare cost audited register,
register J46 (1996-2013). Number of | x standard unit price | index (15) was used to estimate unit | data quality good
bed-days for each individual | (national standard costs in other study years and the according to
price list) (14) general price index (15) for deflating | validity studies
the costs for other study years in
2013 terms
Inpatient primary | National Principal dx ICD-9: 493 Cost based on total Covers all admissions in the country Widely used and
care discharge (1987-1995), ICD-10: J45, number of bed-days during 1987-2013. Healthcare cost audited register,
register J46 (1998-2013). Number x standard unit price | index (15) was used to estimate unit | data quality good
of bed-days for each (national standard costs in other study years and the according to
individual price list) (14) general price index (15) for deflating | validity studies
the costs for other study years in
2013 terms
Outpatient National Principal dx ICD-10: J45, J46 | Cost based on total Covers all specialist level ambulatory | Widely used and
secondary care discharge (1996-2013). Number of number of visits x visits in the country during 1996- audited register,
register visits for each individual standard unit price 2013. Visits in years 1987-1995 were | data quality good
(national standard extrapolated assuming a constant according to
price list) (14) growth rate based on the average validity studies.
growth rate in 1996-2013. Uncertainty related
Healthcare cost index (15) was used to estimated
to estimate unit costs in other study | volumes for 1987-
years and the general price index 1995.
(15) for deflating the costs for other
study years in 2013 terms
Outpatient Nordic Dx ICD-10: J45, )46, ICPC-2: Average unit cost for | Database contains a representative Data validated by
primary care Healthcare R96 (2013). Number of visits | ambulatory visit in sample of Finnish municipalities. The | the municipalities'
Group (NHG) for each individual public health centers | number of visits in the whole country | officials

benchmarking
database (2013)

(14)

was estimated by scaling the number
of visits in the sample population to
the whole population. Number of
other study years were obtained by




assuming that visits per patient have
remained constant (visits per patient
x number of patients). Healthcare
cost index (15) was used to estimate
unit costs in other study years and
the general price index (15) for
deflating the costs for other study
years in 2013 terms.

Medication
(outpatient)*

Finnish statistics
on medicines,
Finnish
medicines
agency (Fimea),
Social insurance
institution (SII)

SIl reimbursement code 203
(asthma)

Costs directly from
statistics.

Covers medication reimbursements
in the whole country (1987-2013).
The general price index (15) for
deflating the costs for other study
yearsin 2013 terms.

Sl registry is
reliable because it
is based on paid
reimbursements
and match with
accounting data.

Indirect cost (productivity)

Finnish centre
for pensions
registry
(employee
pension)

for other study years in 2013 terms.

Sick leaves Sl Statistical Principal dx ICD-9: 493 Number of sick leave | Covers sick leaves longer than 14 Sl registry is
yearbooks (1989-1995), ICD-10: J45, days transformed days in the whole country for 1989 - | reliable because it
J46 (1996-2013). Number of | into lost work years x | 2013. 1987 and 1988 assumed to be | is based on paid
sick leave days for each average annual the same as 1989. The general price reimbursements
individual income (national index (15) was used for deflating the | and match with
statistics) (15). costs for other study years in 2013 accounting data.
terms.
Disability Sll statistical Number of disability | Covers disablility pensions (national Sl registry and
pensions yearbooks pensions X average insurance pension and employee Finnish centre for
(National annual income pension) in the whole country for pensions registry
insurance (national statistics) 1987 -2013. The general price index are reliable
pension). (15). (15) was used for deflating the costs | because they are

based on paid
reimbursements
and match with
accounting data.

*Inpatient medication included in inpatient care costs




