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HEALTHCARE OPTIMIZATION

The study of systematic
variations inPotentially
Avoidable Hospitalizations
(PAHYffers a critical view
on how healthcare
organizations provide care
to patientswith chronic
conditions. In particular, it
signals how effectively they
are managed in the
ambulatory setting

EXECUTIVE SUMMARY

Potentially AvoidablélospitalisationgPAH)are defined as admissiordue to

acutedeterioration ofa chronic patientvhich could have been avoided Wit
effective ambulatory care. Therefore, high PAH ratea beinterpreted as
potential shortcomingsn ambulatorymanagement of chroniconditions

This report analyses the magnitude and the variation unplanned
hospitalisationsfrom six chronic conditins highly sensitive to ambulatory
care angina, adult asthma, congestive heart failure (CHF), chronic obstructive
pulmonary disease (COPD), dehydration and diabetes -svont
complications as well as an additional indicator aggregating admissions for
all 6 conditions (All PAH)

Denmark shows the highest rate of potentially avoidatdspitalisations; 1
admission per 131 adult inhabitants in 2009. That means-foRi&lifference
with respect to the ECHO country with the lowest re@ertugal

In 2009, 35,052 discharges were flagged as Potentially Avoidable
Hospitalization (PAH) Denmark-2.1% of all hospitadations that year.

The conditiorspecificrates ranged from one admission per 6,289 individuals
over 40years oldin the case of shofterm complications in diabetes to one
admission per 133 individuals over 65 in the case of dehydration

Differences across the 98 kommuners in the country were patasidents
in kommuners with the highst standardised rates experienced twices
many all PAHthan those with the lowest; as for specific conditiptise
proportion ranged from 7.9fold rate in the case of diabetes sharm
complications to 2.5old in COPD.

Moreover, a significant proportion of thawariation was systematienot
amenable to chnce and often increasing over tim@he highest systematic
variationacross kommunergasdetectedfor urgent angina admissiof33%o)
whereas the lowest variatiooorresponded tadCOP5%)

Living in a particular Regiati.e. different regional policieswas a factor
clearly contributing to explain variation (up to a 48%), particularly in the
cases of CHF and angina admissidhgs suggests a potential relevant role of
regional policy to improve chronic conditions management.
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Along the period 2002009, rates ofthe aggregatedpotentially avoidable
hospitalisationsdecreasedby 16%, from 97 to 82 admissions per 10,000
inhabitants. However, systematic variation remained stable over this period
around 6%

Dehydration showed raincrease of 74%movingfrom 1 admission per 197
elderly in 2002up to 1 in 113 inhabitants aged 65 or older in 2009. These
rates are faupwardsfrom those observed in other ECHO countries.

When comparind®AHrates across socioeconomic levels, neither all PAH nor
specifiecondition rates showed significant differences between bettdf

and most deprived areas over the period 2e8209.Dehydrationadmissions
might be the only exception, with analysis suggestirgjgaificantwidening

of the gap in 2009when people living in wealtler kommunersexperienced
higher admissiomatesthan residents in less affluent areas

In the context of ECHO project, the study of PAH might be considered as a
proxy d how effectively and efficiently healthcare organizations in a
particular area providecare for chronic patients ¢the combination of
specialsed, primaryand long term care providers to whom populations are
exposed. Thus, studying PAH would impWestigatingwhether population is
exposed to effective primary care, effective continuity adre between
primary and speciaed levelsand good coordination with lonterm services
(home careday carejong term care facilities, ex)

Relatively high rates ofgtentially avoidable hospitaations (PAH) should be
considered as a symptom shortcomings in the ambulatory managemaeoft
chronic patients, warranting assessment of elements such as the exis
pathways, mix of providers available and coordination and continuity of ¢
for thesepatients

In the case of thdanish Healthcare Systeltne detectedhigh rates of PAH
might indicate higher reliance on imospital settings than in the other ECH
countries; this poses some questions as to whether there is room for a shi
to community and primary care resources which may improve effective
and efficiency of care for chranconditions.
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II. INTERNATIONAL COMPARISON

T This section offers a rough picture of potentially avoidahéspitalisationsin

| . . . . .

oy Denmark, in comparison with what happens in the other ECHO countries. Two
with different ’ insights to be retained: the magnitude of the phenomenon, and the variation

organizational features, across the areas.

might obtain different

outcomes in chronic care ) _ o
Overall potentially avoidable hospitalisations (PAH)

Denmark showghe highest rate of potentially avoidablehospitalisationsg 1
admission per 31 adult inhabitants in 2009. That means &-fld difference
with respect toPortugal,the country with the lowest ratel admission per &4
adultinhabitantsin 2009(see appadix1 table 1)
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Figure 1.a. Agsexstandardisedoverall AH rates per 10,000 Figure 1.b. Agsex standardised overall PAH rates per 10,000
inhabitants (natural scale to compare actual rates). inhabitants (normalised scale to compare degree of variation).
Year 2009 Year 2009

* Each dot represents the relevant administrative area in the country (Kommuners for DenmarkpxiEehgrts thestandardisedate per 10,000 inhabitant
(+18 age) The figure is built on the total number of interventions in ZDIB®.population of reference for standardization was 2002 ECHO pooled popt

Looking at figure 1.a, the reader will gesanse of the magnitude of PAH in each country whereas figure 1.b provides a picture of the degree of variati
countries

Converselythe ratio between the highest and lowest PAH rate found at local
level is the lowest: almost -folded chance of undergoing PAH for residents in
those kommuners with thehighest rates. Smilar ratios between areaswith
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extreme ratesare detected in Slovenia, England and Portu@aily in Spain the
ratio increases to more than 3 times

In Denmark,systematic variation (SC\8xhibits the highest valyebeing 71%
above that expected by chance. In the other countri&CVvalues are
moderately highranging from 11% to 21% beyond that randomly expedtead
appendixl table 1)

Case-mix of Potentially Avoidable Hospitalisations by country

The relative share of cases pgpecificcondition varies across countries (frgu

2), contributing to the differences in rates shown in figure 1. Nevertheless, COPD,
CHF and angina seem ¢ausethe bulk of potentially avoidable hospitalisations
everywhere.

In Denmarkthe most frequent condition iI€OPDrepresenting 40% of aRAH,
followed by dehydratiorgwell above the other countries CHF, angina, asthma
anddiabetes (19%, 18%, 16%, 6% and 1% respectively)

100%
80% ® Diabetes
60% B Dehydration
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E COPD
40% ® CHF
B Asthma
20%
B Angina
0% T T T T - 1

DENMARK ENGLAND PORTUGALSLOVENIA SPAIN

Figure2. Share of PAH cases by coun¥gar 2009

* Represents the contribution of each clinicahdition in the overall number of avoidable admissions by country.
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Figure 3 compares the relative magnitude of condispecific rates across
countries Denmark shows high re$ in almost all the conditions analysed, having
the highest rates in dehydration: 82 admissions per 10,000 inhabitants aged 65 or
older in 2009 far from the 8 admissionsper 10,000 inhabitantobserved in
Spain, the country with lowest ratdanishCOPDrate isalso the highest: 34
admissions per 10,000 inhabitants aged 40 or older versus 9 admissions in
Portugal, the country witithe lowest rate WhereasPortugaland Spairtend to

show moderate to low rates (Portuguese rates are dts® lowest for urgenh
angina andasthma admission Spanish rates fodehydration anddiabetey,
Englandhas the highest rate of asthma, angina ahdbetesadmissionsthough

it also haghe lowestCHF admissiongate. Sloveniawith moderate PAH rates in
general, shows aautstanding CHF rates¢e appendid tables 2-7)
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Figure 3. Magnitude of PAH per condition across countriesgagaandardised rates per 10,000 inhabitants). Year 2009.
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[lI.  IN COUNTRY VARIATION

Potentially avoidablénospitalisationsare relatively frequent in Denmark, with a
remarkable number of cases in COPD and dehydration admissions.

Variation is widspread in all PAH conditions, aadelevant proportion of it is
systematiccbeyond that randomly expectedor all of then the least variation
across kommunerss for COPDadmission ratesand the widest in shorterm
diabetes complicationéseeappendixl tables 89).
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Figured. a.Agesex sandardised hospitalisation rateper 10,000 Figure45.b. Agesex sandardised hospitalisation rategper 10,000
inhabitants(natural scale to compare actual rates). inhabitants(normalised scale to compare degree of variation).
Year 2009 Year 2009

* Each dot represents the relevant administrative area in the country (Kommuners for Denmarkax€hehgrts the Kommuner rate per 10,000abitants On
the right, given the plausibly different prevatenof PAH conditions, standarelisrates are represented in a common comparable scale. Looking at the f
reader will have sense of the magnitude of the PAH phenomenon, overall and floca@atition; looking at the latter, reader will have an image of the ac
variation across PAH conditions.
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The higher the rate or the
ratio, the worse the
performance.

Overall potentially avoidable hospitalisations (PAH)

In 2009,a total of 35,052admissionsvere flagged as potentially avoidabiéth
one of the chronic conditions considered in this report. This figure s=prEs
around 21% of all the admissions in 2009l admission out ofl31 adult
individuals

Variation across extreme areas reachedol? difference, with a moderate
systematic variatiorg 5% above tht expected by chanceOtherwise, the region
where thekommuner belongs seems to explain up to 48% of the tranigsee
appendix 1 table 8Intraclass Correlation coefficient), which suggest a potential
relevant rolefor regional policy to improve chronic conditions management.

Thee is a certailgeographic pttern of variation kommunersin the easern part
of the countryshow comparativelhigher ratesand their residents beaat least
20% morerisk of experiencingpotentially avoidable admissions.

Zooming out to the Region levekesidents inSjeellandand Hovedstadenhave
20% more risk of potentially avoidable admissitimsn the nationalaverage. In
turn, population living ilNordjylland Midtjylland and Syddanmaykave 20% less
risk of suffering an aidable hospitalisation (Figu&)

Variation in each PAH condition is represented using two geographic u
kommurers and regionsThe firstset is composed of 98 units and the seco
comprises 5 regions. Whe kommuners would represent local provision of chron

care, regionsare used asa surrogate for regional policies affecting all th
kommuners within each one.
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Values range

No cases

Q1 (40.87-61.39)
Q2 (61.91-71.29)
Q3 (71.44-77.56)
Q4 (78.20-91.97)
Q5 (92.57-123.44)

L

Copenhagen Area

Figure5. Agesex sandardisedall PAH hospitalisatiorate per
10,000 inhabitants98 kommunersYear 2009

MIDTJYLLAND (65.82)
| SYDDANMARK (66.18)
NORDJYLLAND (72.04)
HOVEDSTADEN (88.95)
SJALLAND (94.29)

Figure7 Agesex sandardisedall PAH hospitalisatiorate per
10,000 inhabitants5 regions Year 2009

Observed to expected

B below 50% less
.| 20-50% less
| 20% less

not significant
.| 20% more
20-50% more
above 50% more

Copenhagen Area

Figure6. Ratio dserved/expectedall PAHadmissions98
kommuners. Year 2009

Observed to expected

below 50% less
A 20-50% less
s x | 20% less
s | not significant
20% more
20-50% more
above 50% more

Figure8. Ratio dserved/expectedall PAHadmissions5 regions
Year 2009

* Maps on the left (standarded rates) merely represettie amount of admissions flagged as a potentially avoidable hosgitaln -the darker the colour, th
more the number of admission per 10,000 inhabitants. Areasclaistered into 5 quintiles according to their rate value (Q1 to @&yend within the raps
provides the range of standawgid rates withineach quintile Maps on the right rdect the level of performancen eacharea using as a proxy the ratabservec
to expected number of PAIRopulation living in @eas with values above (bluish)will be overexposed tBAH poor performance)population inareaswith ratio

below 1(pink) will be underexposed to PAgbod performance).
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Asthma in adults

2,029 discharges with a primary diagnosis of asthma were flagged as potentially
avoidable in 200¢ 1 admission per 2,219 adult inhabitants aged 18 or older.

A 4fold difference inhospitalisationswas found between the extreme areas,
with moderate systematic variation, 16% abovattbxpected by chance

There is a strongeographicapattern with the east part of the country and some
central kommunershowing the highest rate\ccordingly, irassesingrelative
risk of asthma admissions for the population, those livinthaneastern part of
the country seem to bear more chanceMost of the areas (72%) have the
expected asthma rates accordint their population whilst 9% of the
kommuners in Dennt& (9 out of 98) showed more than a 5@6reasedrisk of
asthma admissionigures 9 and 10)

Likewise, he map of regions shows th#tovedstaderhas a risk of admission 20%
higher than the average ConverselfNordjylland and Midtjylland show
remarkablelow ratios(figure 12)

Although someregions show statistically significant high ratdsadmissions for
this condition the effect is almost negligiblesinceonly 1% of the variation is
statistically amenable to the region (see appendix 1 table 8 Intraclass

Correlation Coefficient



EUROPEAN COLLABORATION F

Values range

No cases

Q1 (1.16-2.76)
Q2 (2.83-3.77)
Q3 (3.83-4.57)
Q4 (4.67-6.31)
Q5 (6.39-47.62)

Copenhagen Area

Figure9. Agesex sandardisedasthma hospitalisationate per
10,000 inhabitants98 kommunersYear 2009

| NORDJYLLAND ( 3.08)
, MIDTJYLLAND ( 3.51)
) & SYDDANMARK ( 4.46)
| SJAELLAND ( 4.94)
7 HOVEDSTADEN ( 5.64)

Figure 1L Agesex sandardisedasthma hospitalisationate per
10,000 inhabitants5 regions Year 2009

Observed to expected

below 50% less
20-50% less
20% less

| not significant
20% more
20-50% more
above 50% more

Copenhagen Area

FigurelO. Ratioobserved/expectedisthmaadmissions
98 kommuners. Year 2009

Observed to expected

below 50% less

20-50% less

|| 20% less

| not significant
20% more
20-50% more
above 50% more

Figure 2. . Ratioobserved/expectedisthmaadmissions
5 regions. Year 2009

* Maps on tle left (standardied rates) merely represent the amount of admissions flagged as a potentially avoidable hedjitelthe darker the colour, th
more the number of admission per 10,000 inhabitants. Areasclaistered into 5 quintiles according to theate value (Q1 to Q5)legend within the map
provides the range of standawsgid rates withineach quintile Maps on the right rdect the level of performancen eacharea using as a proxy the ratabservec
to expected number of PAIRopulation livingn areas with values above (bluish)will be overexposed tBAH poor performance)population inareaswith ratio
below 1(pink) will be underexposed to PAgbod performance).

10
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Congestive Heart Failure relapse admissions (CHF)

6,420 discharges with the diagnosis of Congestive Heart Failure (CHF) were
signalled as potentially avoidable in 20§l unplannedadmission per 445 addit
aged 40 or older.

A 4.3fold difference was found betweekommuners withextremehigh and low
rates and the systematic variation wasme moderatel 2% abovehat expected
by chance (SCV=0,lszeappendix ltable 9.

In 2009, 30% of the kommunegmost of them in the central part of the country
showed a risk of admissiomore than 20% smallerthan the averageln turn,
people living inthe east part of the countrendured high relative risk of CHF
admissions, partularly in Copenhagen area (bluish areas in figdje 1

The observed patterns were highly correlated with the region of residence.
Nordjylland and Midtjyllandhowed lower risk than expected. On the contrary
Sjeellandand Hovedstadershowed more than a 20%iskabove averagef being
hospitalized with CHF.

Actually, variationn CHFadmissionds highly explained by the regiomsup to
62% of the variatiomcross kommuners/ould be explained by some contextual
phenomenon (e.g. regional policy) homogeneousffecting the whole region
(seeappendix ltable § Intraclass Correlation coefficient)

11
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Values range

No cases

Q1 (5.27-15.46)
Q2 (15.49-19.66)
Q3 (19.70-23.01)
Q4 (23.10-29.61)
Q5 (30.05-50.60)

Copenhagen Area

Figure B. Agesex sandardisedCHF hospitalisatiorate per
10,000 inhabitants 98 kommunersYear 2009

MIDTJYLLAND (16.75)
SYDDANMARK (18.15)
NORDJYLLAND (18.43)
SJAELLAND (25.74)
HOVEDSTADEN (32.30)

Figure 5 Agesex sandardisedCHF hospitalisatiorate per
10,000 inhabitants5 regions Year 2009

Observed to expected

below 50% less
20-50% less
20% less

not significant
20% more
20-50% more
above 50% more

Copenhagen Area

Figure 4. Ratioobserved/expectedCHF dmissions.
98 kommuners. Year 2009

Observed to expected

below 50% less

20-50% less

| 20% less

| not significant
20% more
20-50% more
above 50% more

Figure 16. Ratioobserved/expectedCHF dmissions
5 regions Year 2009

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable dispHdies darker the clour, the
more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate vau®3degend within the map
provides the range of standardised rates within each quintile. Maps on the right rdfeetgtel of performance in each area using as a proxy the ratio obs
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poorcpgrfmsmaation in areas with rat

below 1 (pink) will benderexposed to PAH (good performance).

12



HEALTHCARE OPTIMIZATION

Chronic Obstructive Pulmonary Disease relapse admissions (COPD)

By far, COPD is the most prevalentHPgondition. In 2009, 14,206 COPD
admissions were flagged as potentially avoidai#®% of all the admissions
considered as such.

The difference between areasith extreme rates (EQ-95) reached a 2.50ld
factor, while the systematic variation was the lowest obged among PAH
conditions, just a 5% abovedahrandomlyexpected (SCV=0.08is points out
quite an overall similar behaviour across kommuners

Neverthelesssometerritorial pattern can be detectedHigher COPD admission
ratescan befound inthe eastand in some westerkommuners correlating with
significant higher risk of admissiofa residents in those area$igures17 and
18).

Regions barely explaifi% of the observed variatiorhut the highest risk of
admission (between 20 and 50%gher thanaveragé is foundin Sjeellandfigure
20).

13
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Values range Observed to expected

below 50% less
20-50% less

20% less

No cases
Q1 (12.23-24.88)
Q2 (24.95-28.75)

Q3 (28.86-33.27) | not significant
Q4 (33.39-37.01) 20% more
Q5 (37.27-47.44) 20-50% more

above 50% more

Copenhagen Area Copenhagen Area

Figure 20Agesex standardise@€OPhospitalisation rate per Figure 21Rato observed/expectedCOPadmissions. 98
10,000 inhabitants. 98 kommuners. Year 2009 kommuners. Year 2009
| SYDDANMARK (29.95) ; ) Observed to expected

MIDTJYLLAND (30.42) ! . below 50% less

NORDJYLLAND (31.48) & gg;;?;/;;ess

HOVEDSTADEN (31.51) r A [ | notosigniﬁcan(

SJALLAND (35.28) AN 20% more

i 0 20-50% more
nNSE A A above 50% more

Figure 22Age-sex standardise@€OPMospitalisation rate per Figure 23Rato observed/expectedCOPadmissions5 regions
10,000 inhabitant<COPD. 5 region¥ear 2009 Year 2009

* Maps on the left (standarged rates) merely represent the amount of admissidagded as a potentially avoidable hospigalion -the darker the colour, th
more the number of admission per 10,000 inhabitants. Areasclaistered into 5 quintiles according to their rate value (Q1 to @Byend within the map
provides the range aftandardsed rates withineach quintile Maps on the right rdect the level of performancen eacharea using as a proxy the ratabservec
to expected number of PAIRopulation living in @eas with values above (bluish)will be overexposed tBAH poor performance)population inareaswith ratio
below 1(pink) will be underexposed to PAgbod performance).

14
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Dehydration admissions

6,906 dehydration admissions were flagged as potentially avoidable in @009
admission in 133 inhabitants aged 65 or oldenis ¢ a largdigure far from that
detected in theother ECHO countries.

A 3.4fold difference was found between the extreme areas, witimaderate
systematic variationl1% ovethat expected by chancd&he regional level seems
to explainup to 50% of the vaation (see appendix 1 table,8ntraclass
Correlation coefficient)which suggest a relevant role of regional policy and/or
services organisation managing this condition

As observed in figure 24, high dehydration rates are observed irersaahd
northern kommuners The risk of admission in some of those areas remains
significanty higher than expectegbluish areas in figure22. In turn, in most of
the centralwesternkommuners suchrisk is below 50%ess tharthe average.

At regional level, esidentsin Midtjylland see their risk of admission for this
condition decreased by more thab0% when compared to the average;
meanwhile Hovedstadepopulationshowed an increase in theiisk above 20%
(figure 24).

15
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Values range

No cases

Q1 (27.56-50.87)
Q2 (50.93-61.29)
Q3 (61.33-83.82)
Q4 (84.58-99.29)
Q5 (100.02-170.79)

Copenhagen Area

Figure 4. Agesex standardise®ehydrationhospitalisation rate
per 10,000 inhabitants. 98 kommuners. Y2809

MIDTJYLLAND (48.28)
SYDDANMARK (69.17)
SJALLAND (77.43)
NORDJYLLAND (78.28)
HOVEDSTADEN (109.40)

Figure 3. Agesex standardise®ehydrationhospitalisation rate
per 10,000 inhabitants regions

Observed to expected

below 50% less
20-50% less
| 20% less

| not significant
20% more

20-50% more
above 50% more

Copenhagen Area

Figure 2. Ratioobsened/expecteddehydrationadmissions
98 kommunersYear 2009

Observed to expected

below 50% less
20-50% less
I 20% less
o, not significant
79 r 20% more
20-50% more
v above 50% more

Figure 2. . Ratioobserved/expectediehydrationadmissions
5 regims. Year 2009

* Maps on the left (standarded rates) merely represent the amount of admissions flagged as a potentially avoidable rsagigitelthe darker the colour, th
more the number of admission per 10,000 inhabitants. Areasclaistered inb 5 quintiles according to their rate value (Q1 to @%gend within the map
provides the range of standagid rates withineach quintile Maps on the right rdect the level of performancen eacharea using as a proxy the ratabservec

to expected omber of PAHPopulation living in @eas with values above (bluish)will be overexposed tBAH poor performance)population inareaswith ratio

below 1(pink) will be underexposed to PAgbod performance).
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Diabetes admissions caused by a short-term complication

Admissiongdue to diabetes shorterm complications are the &st frequent PAH

condition. In 2009, 406 admissions witlliagnosis oghortterm complication of

diabetes weresignalledas potentially avoidable¢ around 1 per 6,289 adult
inhabitantsaged 40 or older

Variation betweenkommuners withextremerates was the largest among PAH
conditions¢ almost 8fold difference. Systematic variation waksosubstantialg
24% abovethat expeced by chanceln this case, jusil1% of the variation in
diabetes admissions could be attributed to regional policeegjgesting anore
critical role of medical practice at kommuner level in this condition.

Those kommuners showing the highest rates (dandwn figure 25) seem to be
also those with the poorest performance, with their population bearing more
than 50% increased risk of admission from this type of complicatongpared

to the averagddeep blue in figure 26

Unlike the other conditionsNordylland and Midtjyllandpopulations seem to
have the highest risk of diabetepmplicationsadmission at least20%higher
than expected In turn, residents inHovedstadenexperiencea risk 20%dower
than expectedfigure28).

17
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Values range

No cases

Q1(0.31-0.71)
Q2 (0.77- 1.15)
Q3 (1.17- 1.56)
Q4 (1.59- 2.26)
Q5 (2.32-7.25)

Figure B. . Agesex standardise@iabeteshospitalisation rate per
10,000 inhabitants. 98 kommuners. Y&4209

HOVEDSTADEN ( 1.09)
| SYDDANMARK ( 1.22)
NORDJYLLAND ( 1.54)
SJELLAND ( 1.65)
MIDTJYLLAND ( 2.04)

Figure27. . Agesex standardise®iabeteshospitalisation rate
per 10,000 inhabitants regions Year2009

Figure26. RatioObserved/expectediabetesadmissions
98 kommunersYear 2009

Observed to expected

below 50% less
LB 20-50% less
: | 20% less
N { not significant
v 20% more
20-50% more
above 50% more

Figure28. . Ratioobserved/expectedliabetesadmissions
5 regions. Year 2009

** Maps on the left (standared rates) merely represent the amount of adsidons flagged as a potentially avoidable hoss&ion -the darker the coloul
the more the number of admission per 10,000 inhabitants. Areaslas¢ered into 5 quintiles according to their rate value (Q1 to Q&yend within the map
provides the ange of standardied rates withireach quintile Maps on the right ridectthe level of performance eacharea using as a proxy the ratibservec
to expected number of PAIRopulation living in @eas with values above (bluish)will be overexposed tBAH poor performance);population inareaswith

ratio below 1(pink) will be underexposed to PAgbod performance).
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