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HEALTHCARE OPTIMIZATION

The study of systematic
variations inPotentially
Awidable 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 Avoidable Hospitalisations (PAH) are defined as admissions due to
acute deterioration of a chronic patierthat could have been avoided with
effedive ambulatory care. Therefore, high PAH rates can be interpreted as
potential shortcomings in ambulatory management of chronic conditions.

This report analyses the magnitude and the variation in unplanned
hospitalisations from six chronic conditions Higlsensitive to ambulatory
care: angina, adult asthma, congestive heart failure (CHF), chronic obstructive
pulmonary disease (COPD), dehydration and diabetes -short
complications, as well as an additional indicator aggregating admissions for
all 6 condtions (All PAH).

In Spain along 2009, 35,052 discharges were flagged as a Potentially
Avoidable Hospitalisation(PAH), 2% of all hospitalisatiors produced in
Spainthat year. In other words, an admission p&lindividuals aged 18 and
older. This isa relative low rate compared to other ECHO countries.

The most prevalent PAH condition was COPD, witadmissionper 508

individuals agedl8 or older in2009. In turn, shorterm complicationsof

diabeteswas the lastfrequent with 1 admission pe8,850individuals aged
40 or older

Differences across th&99 healthcare areasn the country were patent.
Residents in the healthcare area with the highest standardised rates
experiencedup to 3 times more PAH than those living in the area with the
lowest rate For specific conditigrithe difference rangedrom a 11.4fold in

the case ohsthmaadmissiongo a 3.1-fold differencewhenanalysingCHE

Otherwise, a significant proportion of that variatiomas systematicnot
amenable to chance. The highest sys&tim variationacross healthcare areas
was detected for asthma admissions, whereas the lowest variation
corresponded toCHFE This may sugge population bearing an uneven
exposure to PAH conditions.

Regions explagd up to 28% of the variation across hdalare areas,
implying the relevance of regional health policies, specifically in asthma and
COPD admissions

In some regions, their residents have more risk of admission of any of the
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conditions analysed, whereas in others have less risk than expectgmriak
Health policies of the later could be taken as good practices of reference

1 Overall avoidable hospitalisation rates and systematic variation have
remained stable from 2002 to 2009he same occurred in asthma, COPD,
CHF and diabetes admissions

1 Dehydation admissios showed a high increase by 76f#m 1 admission
per 2,222 to 1 admission per 1,264 inhabitants aged 65 or olderthe
contrary angina admission showed a decline up to 33% in its fiae, 1
admission per 526 to 1 admission per 788 initents aged 40 or older

M In all PAH conditions variation not deemed random exhibited values from
Y2RSNI GS (2 KAIKI LRAYGAYy3I 2dzi .LIR L

1 When examining differences in PAH admissions across wealth levels, no
differenceswere detected in overall PAH rate®ut specificallyasthmaand
COPD admissiongere significant more frequenin wealthier areas than in
most deprived ones Just the opposite occurred with urgent angina
admissions, resulting in most deprived areas hgunore admissions than
the more affluentones Besides, these differenseelated to income area
remained quite stable over time.

1 In the context of ECHO project, the study of PAH might be considered as a
proxy of how effectively and efficiently healthcamrganizations in a
particular area provide care for chronic patientgthe combination of
specialised, primary and long term care providers to whom populations are
exposed. Thus, studying PAH would imply investigating whether population is
exposed to effetive primary care, effective continuity of care between
primary and specialised levels and good coordination with-teng services
(home care, day care, long term care facilities,)etc

Relatively high rates ofgtentially avoidable hospitadations (PAH) should b
considered as a symptom ehortcomings in the ambulatory management
chronic patients, warranting assessment of elements such as the exi
pathways, mix of providers available and coordination and caitiinof care
for patients with chronic conditions

Inthe case of the Spanish Healthcare System, high rates of PAH might in
failures in the chronic care pathways, particularly, in the continuity of c
between primary and specialized care.
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Il. INTERNATIONAL COMPARISON

This section offers aough picture of potentially avoidablaospitalisatiors in
Spain in comparison with what happens in the other ECHO countries. Two
insights to be retained: the magnitude of the phenomenon, and the variation
across the healthcare areas.

Different healthcare
systems across Europe,
with different
organizational features,
might obtain different

outcomes in chronic care . ) I
Overall potentially avoidable hospitalisations (PAH)

Spain exhibita relative lowrate of potentially avoidabléospitalisatiors among

ECHO countried admission pe246 adult inhabitants in 2009. That mear§%

lessadmissionghan the country with the highest rate®enmark but 49% more
admissions than Portugal, the country withe leastavoidable hospitalisations
rate (seeappendix ltable 1).
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Figure 1.a. Agsexstandardied overall PAHatesper 10,000 Figure 1.b. Agsex standardisedverall PAHates 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 couhleglthcare Areagor Spair). The yaxis charts thestandadisedrate per 10,000 inhabitant
(+18 age) The figure is built on the total number of interventions in 2008 population of reference for standardization was 2002 ECHO pooled popt

Looking at figure 1.a, the reader will get a sense of the magdeitof PAH in each country whereas figure 1.b provides a picture of the degree of variatiol
countries
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On the contrarySpainhasthe highestratio between the highesand lowest PAH
rate found at local level, that means more tha#ioBd chance of undergoing PAH
for residents in those healthcare areas with the highest rates. The other
countriessharea very similar ratio between extreme areaanging from 1.9 ta
2.6-fold probability of undergoing any PAH for residents in those avetts the
highest rategsee appendix 1 table 1).

In general, ECHO countries hawystenatic variation (SCV) valuesoderately

high ranging from 11% to 21% beyond that randomly expeactéith the Danish
exception, which exhibits the highest SCV value being 71% above that expected
by chance (see appendix 1 table 1).

Case-mix of Potentially Avoidable Hospitalisations by country

The relative share of cases per specific condition variessaarountries (figure

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

In Spain the most frequent conditioy faris COPD repsenting the 8% of all
PAH, followed by CHF, angina, asthaehydrationand diabetesZ6%, 130,6%,
4% and 2% respectively)

= Diabetes

® Dehydration
m COPD

m CHF

B Asthma

B Angina

DENMARK ENGLAND PORTUGALSLOVENIA SPAIN

Figure2. Share of PAH cases by counigar 2009

* Represents the contribution of each clinical condition in the overall number of avoidable admissions by country.
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Angina

The relative share in the number of PAH cases per condition does not always
translateinto the relative magnitude fathe specific rates (figure 3).

When comparing standarskd rates across countries, Spain exhibits the lowest
rate in dehydration and diabetes admissions. Respect to the other conditions
analysed, Spain has average rates

Otherwise, Denmark shows the higt rate in COPD and dehydratjdieing the

latter far from rates detected in the other countries. England has the highest rate
of asthma, angina and diabetes admissions. Conversely, it exhibits the lowest rate
in CHF hospitalisations. Slovenia, with maderPAH rates in general, shows an
outstanding CHF rat®ortugal exhibits the lowest rates for urgent angina, COPD
and asthma admissiofsee appendix 1 tables?).
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Figure 3. Magnitude of PAH per condition across countries¢ageatandardised ratesep 10,000 inhabitants). Year 2009.
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[lI.  IN COUNTRY VARIATION

Potentially avoidablehospitalisatiors ae frequent in Spain being the most
frequent innumber of casegand rate)COPand CHRdmissions.

Variation is widespread in all PAH conditions, and a relevant proportion of it is
systematic cbeyond that randomly expectedin all of them, with the least
variation across healthcare areas in CHF and the widest in asthma admissions
(seeappendix ltables 89).

100 2.5
o
g g 7
y o
e : T 1.5 . . -
s ™ : 2 ; i ;
B g 1 } i ; : : -
- i c 2 s : : i i :
£ i 2 5 E H £ ¥ z g &
© H © = H = = = T =
2 i 2 s i = £ = E =
= 509 & 0 = = = = = = e
2 : | |2 3 T § : I %
8 : H S -5 & £ 2 % £
< : 4 = T = H - H i H
o i T 3 b = £} = : -
& i b =iy - i ] : :
g 1 | i—1 — P8 :
g i g H i g 157 :
c i i- f H * c
S 3 S 2
2] 3 i H i = (%)
= ¢ T i
o ~ . L ~ T
ANGINARSTHIME GHE  ECFD: DEHYER DN A ANGINAASTHMA CHF COPD DEHYDR DIAB  ALL
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* Each dot represents the relevant administrative area in the country (Healthcare Areas for Spaimaxiheharts the Local Authorities rate per 10,
inhabitants. On the right, given the plausibly different prevalence of PAH conditions, standardised rates are represented in a comanableaoale. Lookir
at the former, reader will have sense of the magnitude of the PAH phenomenon, overall and for eacbncdadking at the latter, reader will have an image
the actual 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, 155,776 admissions with one of the chronic condittmmsidered in this
report were flagged as potentially avoidabléig figure represents aroung.2%
of all the admissions in 2002 admission out of 246 adult individuals

Variation acrostealthcare areas witkextremelow and high rateseacheda 3.4-
fold difference(EQ595), with amoderatehigh systematic variatiorg 12% above
that expected by chancerherewasa moderatehigh region effect representing
the 28% of the PAH rate variation (see appendix 1 table 8,-tteuiss Correlation
Coefficient).

High rates of avoidable hospitalisationgere foundin the central and north
easternpart of the countryand scatteed healthcare areas in the northn most
of these areasresidents endurd at least 20% moreaisk of any avoidable
hospitalisation than averag@gures5 and §.

At region level inhabitants in Asturias Catalufia, Mircia, Cantabria and Pais
Vascaegions ha at least 20% more risif potentially avoidable admissiotisan
the national averagébluish areas ifigure 8).

Variation in each PAH condition is represented using two geogramfts:
healthcare area and regions.The firstset is composed 0fL99 units and the
second comprise 17 regions. Wlie the healthcareareawould represent local

provision of chronic care, regiorse used as surrogate for regional policieg
affecting allthe health carewithin each one.
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Observed to expected

below 50% less
20-50% less
|| 20% less
.| not significant
20% more

20-50% more

above 50% more

Values range
___| No cases
|1 Q1(14.94-29.88)
Q2 (29.91-36.30)
Q3 (36.38-42.77)
Q4 (42.80-51.38)
Q5 (51.50-78.67)

v
g 7
Madrid Area Barcelona Area Madrid Area Barcelona Area
Figure 5. Agsex standardised all PAH hospitalisation rate per Figure 6. Ratiolmserved/expectedall PAHadmissions
10,000 inhabitants. 199 Healthcare areas. Year 2009 199 Healthcare area¥ear 2009

Values range

| No cases

Q1 (21.08-34.04)
Q2 (35.31-35.56)
Q3 (37.24-39.47)
Q4 (41.31-46.98)
Q5 (48.60-59.70)

Observed to expected

below 50% less

20-50% less

|| 20% less

| not significant

|| 20% more
20-50% more
above 50% more

Figure 7 Agesex standardised all PAH hospitalisation rate per Figure 8Ratio dserved/expectedll PAHadmissions
10,000 inhabitants. 17 regions. Year 2009 17 regions Year 2009

* Maps on he left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitaligadiarker the colour, th
more the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles accordeig tatehvalue (Q1 to Q%)legend within the map
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance inaasingras a proxy the ratio obsen

to expected number of PAH. Population tivin areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas
below 1 (pink) will be underexposed to PAH (good performance).
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Asthma in adults

9,552discharges with a primary diagnosis of asthma were flagged as potentially
avoidable in 200¢ 1 admission peB,984adult inhabitants aged 18 or older.

A high 1fold difference inhospitalsatiors was found betweehealthcare areas

with extreme ratesand the systematic variatiorfound was the highesamong

PAH conditions64% above tht randomly expected. Besides, the region where
healthcare area belongs seems to explaip to 38% of the wdation; this
suggests some contextual phenomenon (e.g. regional policy) homogeneously
affecting the whole regiongsee appendix 1 table 8, Int@dass Correlation
Coefficient).

Healthcare eeas with high ratesvere found in the northern and easterrpart of
the country 24% of all healthcare areaad50% more riskof undergoingasthma
admissionghan expected(bluish areas in figureQ, whereas30%exhibit risk
below 50% ginkish areas in figure @). Thisrepresentedan extreme behaviar
when normally mos of areas in other conditions or countrieshowed no
significant risks

Zooming out to the region levetesidents inAsturias, P Vasco and Catalufia
had 50% morerisk of asthma admssions thannational average. Besides
inhabitants inNavarra, Baleareand Murcia exhibied risks at least 20% higher.
On the contrarypopulationliving inAragon, Andalucia and Canariagdterisk
below 50% of being admitted by asthma complications.
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Values range Observed to expected

No cases
below 50% |
SEa -
10- 1. || 20% less
Q3 ( 1.64- 2.26) _ not significant
Q4 (2.27-4.13) |1 20% more
Q5 (4.16-14.96) .| 20-50% more

above 50% more

)

Madrid Area Barcelona Area Madrid Area Barcelona Area
Figure 9. Agsex standardised asthma hospitalisation rate per Figure D. Ratio doserved/expectedasthma @missions.
10,000 inhabitants. 199 Healthcare areas. Ye@920 199 Healthcare area¥ear 2009

Values range Observed to expected

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

No cases

| Q1(1.16- 1.62)
Q2 (1.67-1.89)
Q3 (1.91-2.19)
Q4 (2.89-3.01)
Q5 (4.09- 5.04)

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

above 50% more

)

Figure 11 Agsex standardised Asthma hospitalisation rate per Figure 2. Ratio dserved/expectecasthma @missions
10,000 inhabitants. 17 regions. Year 2009 17 regions. Year 2009

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidabléshbepitiie darker the colour, th
more the number of admissions per 1@Q0inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 we@é&hd within the map
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance inaasingras groxy the ratio observe
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 be underexposed to PAH (good performance).



HEATHCARE OPTIMIZATION

Congestive Heart Failure relapse admissions (CHF)

41056 discharges with the diagnosis of Congestive Heart Failure (CHF) were
signalled as potentially avoidable in 20@P admission peb56 adults aged 40 or
older.

A 3-fold difference was found between areas wiglttremerates (EQ595), and
the systematic variation wagist a 12% abovethat expected by chare the
lowest in SpanisPAH conditionsMoreover, regions barely explad 9% of the
observed variatiorfsee appendix 1 table 8, Intdass Correlation Coefficient).

Healthcare areas withigh CHF admission rategere found along the nortkern
and eastern coast and in the soutesternpart of the countryRisk of admission
in most ofthese areagsemained significanthigher than expectedbluish areas in
figure 14).

The observed patterrwas correlated with the region of residenceesulting in
residentsin Asturias, Cantabria, Pais Vasco, Murcia, Valencia and Extremadura
havingrisk of undergoing CHRdmission aileast 20% higher than average (figure
16).
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Values range Observed to expected
No cases bek;g cVS(:% less
Q1(4.73-12.92) gg;/o le:sess

Q2 (13.01-15.93)
Q3 (15.95-18.90)
Q4 (19.02-22.42)
Q5 (22.65-43.50)

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

s 2
P
. v 4
¢
hadrid Area Barcelona Area Madrid Area Barcelona Area
Figure 13. Agsex standardised CHF hospitalisation rate per Figure 4. Ratio dserved/expectedCHF dmissions.
10,000 inhabitants. 199 Healthcare areas. Year 2009 199 Healthcare area¥ear 2009

Values range

No cases

Q1 (13.86-16.07)
Q2 (16.16-17.01)
Q3 (17.01-17.86)
Q4 (20.31-21.51)
Q5 (21.85-26.68)

Observed to expected
below 50% less
20-50% less
~— e 20% less
z Lt e o5, | not significant
| 3 20% more
20-50% more
/ above 50% more

p <
' &
E - o : = L ( ™ }
Figure 15 Agsex standardied CHF hospitalisation rate per 10,0l Figure B. Ratio dserved/expectedCHF dmissions
inhabitants. 17 regions. Year 2009 17regions Year 2009

* Maps on the left (standardised rates) merely represent the amount of admistgged as a potentially avoidable hospitalisatidhe darker the colour, th
more the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate valu@5)@Qtgend within the map
provides the rangefcstandardised rates within each quintile. Maps on the right reflect the level of performance in each area using aste patiy dbserve
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed torR&Hdpoance); population in areas with ra
below 1 (pink) will be underexposed to PAH (good performance).
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Chronic Obstructive Pulmonary Disease relapse admissions (COPD)

By far, COPD is the most prevalent HPA condition. In 206862 COPD
admissions were flaggeas potentially avoidable 49% of all the admissions
consdered as such.

The difference betweerreas with extreme rateseached a4.5-fold factor, and
the systematic variatiomwas21% above tht randomly expected

Higher COPD admissions rates, correlating with significant higher ofisk
admissions for radents in those healthcare aredat least 20% more risk than
expected)couldbe foundin the northern ad central part of the countrgfigures
17 and 18)

In this case, up to 32% of the variation in COPD admissions could be attributed to
the region ofresiderce, whichmeansthat some contextual phenomenon (e.g.
regional policy) might be homogeneously affecting the whole regiofsee
appendix ltable 8, Intraclass Correlation Coefficient)

When regions are the unit of analysigsidents inAsturias, CantabriaNavarra,
Cataluiia,Castilla la Mancha and Murcia bearrisk 20%@bovethat expected,
whereaspopulation inCastilla Leon, Arag and Andaluciaxhibited riskof COPD
admissiorb0%lessthan expected (Figure@.
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Values range Observed to expected

No cases below 50% less
20-50% less

Q1(4.53-12.88) = 20% Iesses

Q2 (13.02-16.83)
Q3 (16.85-20.85)
Q4 (20.94-26.23)
Q5 (26.24-51.97)

___ not significant
20% more
20-50% more

above 50% more

ﬂ ® ( _,’
< @
Figurel?7. Agesex standardise€OPhospitalisation rate per Figure B. Ratio dserved/expected”OPD @missions.
10,000 inhabitants199 Healthcare area&ear 2009 199 Healthcare area¥ear 2009
Values range Observed to expected
No cases £R below 50% less
Q1(7.41-15.84) 20-50% less
Q2 (17.02-18.19) 20% less
Q3 (18.68-20.01) pot stonificant
Q4 (20.53-22.09) 20-50% more
Q5 (24.69-27.33) above 50% more
s

Figurel9 Agesex standardise@OPhospitalisation rate per Figure @. Ratio dserved/expected”OPD @missions.
10,000 inhabitantsOPD17 regions Year 2009 17 regions Year 2009

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable dispiies darker the colour, th
more the number of admissions per 10,000 inhabitant®aé are clustered into 5 quintiles according to their rate value (Q1 ta®§¢nd within the map
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance inaasingras a proxy the ratideervec
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 be underexposed to PAH (good performance).



