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HEALTHCARE OPTIMIZATION

The study of systematic
variations inPotentially
Avoidable Hospitalizations
(PAH)ffers 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 patient that couldvebeen avoided with
effective 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 ig chronic conditions highly sensitive to ambulatory
care: angina, adult asthma, congestive heart failure (CHF), chronic obstructive
pulmonary disease (COPD), dehydration and stewrh complicationsof
diabetes as well as an additional indicator aggrdggtadmissions for all 6
conditions (All PAH).

Compared with other ECHO countrigBortugal has the lowest rates of
potentially avoidable admissions.

In Portugakhroughout2009,24,252discharges were flagged as a Potentially
AvoidableHospitalisation(PAH) representing1.3% of allhospitalisatiors in
Portugal that year.

The most prevalent PAH condition was CHF, with 19 admissions per 10,000
individuals aged 40 or older iR009. In turn, shorterm complicationsof
diabeteswas the last frequent with 2 admissiors per 10,000 individuals
aged40 or older.

Marked diferenceswere observedacross the 278 concelhos in the coyntr
Residents in theoncelhowith the highest standardised rates experienced up
to 3-5 times more PAH than those living in the arith the lowest rats,
with differencesranging from 17old in the case of dehydration to-fold
differencefor COPD.

There is a pattern of high rates ithe northern half of Portugal (North and
Central Regiongpr most conditions.

Systematic variabin not attributable to chancewas high in almost all the
conditions.The highestalues wereadetectedfor shortterm complicationof
diabetes asthma and dehydration
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Living in a particular Regidne., different regional policiesdid not explain
variation in PAH conditionsyith the exceptionof COPD, where rémn effect
accounted for 31% dfotal variation This suggestthat medical practice at
the concelho leveis more critical than regional policies in chronic diseases
management.

Between 2002 an®009, PAH rates increased slightb®9. Analysing each
PAH condition we found thatehydrationadmission rates increased by 53%,
while rates foremergency angina anshort-term complications of diabetes
decreased by 20% and 24féspectively Asthma, COPRnd CHF admissions
remainedvery stable Moreover, the observedsystematicvariation across
concelhos suggestan uneven population exposure to PAH across the
country.

Differences across concelhos could stem frtmeir uneven level of wealth
since wealthier areas showed significapthigher overall PAH rates when
compared with more deprived areas.Dehydration admissions were also
significantly more frequent in areas with high average incowi#) the gap
wider over time.Admissions ates for athma, CHF ahunplanned angina
were also higher in betteoff areas, butthese differences were not
significantfor all years.

PAH adrissions were higher foriggh-income concelhoshan more deprived
ones. This evidence points excessive access to hospital beds ittdreoff
areas and limited access to hospital care in depriaezhs which translates
into decreases ioth preventable and necessaagimissions

Recent measures aimed tuaranteeeffective primary health care provision

to the populationand to connectthe population witha longterm care
network may have a positive impact. The type of analysis described in this
report would be helpful in assessing the results of these reforms

In the context of ECHO project, the study of PAH can be considered as a pr
how effectively and efficietly healthcare organizations in a particular ar
provide care for chronic patients, i.e., the combination of specialised, primary
long term care providers to whom populations are exposed.

In the case of the Portuguese Healthcare System, the detectesd of PAH @y
indicate limited access to hospital care in neodeprived areasRecent measures
aimed to guarantee primary health care provision to the populatemd to
connect the population witHongterm care may improve the effectiveness and
efficiency of care for chronic conditions
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[I. INTERNATIONAL COMPARISON

Different healthcare

This section offers generalpicture of potentially avoidable hospitalisations in
systems across Europe,

with different Portugal as compaed with that of the other ECHO countriesh& two main
o observations aréhe magnitude of the phenomenoand the variation across the
organizational features,
might obtain different healthcare areas.

outcomes in chronic care

Overall potentially avoidable hospitalisations (PAH)

Portugal had the lowest rates of potentially avoidabléospitalisatiors; 1
admission per 84 adultinhabitantsin 2009 whichwas2.6 timeslower than that
of Denmarkthe country with the highest rates (ségpendixl, Table J).
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Figure 1a. Overallageand sexstandardised PAH rates per 10,000 Figure b. Overall age and sestandardised PAH ratgser 10,000
inhabitants (natural scale to compare actual rates). inhabitants (normalised scate compare degree of variation).
Year 2009 Year 2009

* * Each dot represents the relevant administrative area in the cou@timdelhosor Portugal) The yaxis charts thestandardisedate per 10,000 inhabitants (1
years of age Y Thegraphs representhe total number of interventions in 2009he population of reference for standardization whas 2002 ECHO poolt

population.FHgure 1a providesan indicationof the magnitude of PAH in each country wherEgsre b provides a indicationof the degree of variation acro
countries
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Thedifference between thénighestandlowest PAH rateat the local levelEQ5
95) was very similaracross countriesranging from al.9fold difference in
Denmarkto a 2.6fold difference inPortugal In Spain thiglifferenceincreasedo
over 3fold (seeAppendixi, Table 1)

In general, ECHO countrigsad moderately high systematic variation (SCV)
values ranging from 11% to 21% beyond that randomly expectte exception
to this pattern was Denmark which exhibited the highest SCV valuat 71%
above that expected by chance (s&gpendix 1 Table 1).

Mixed of Potentially Avoidable Hospitalisations by country

The relative share of cases per specific conditiaried across countriesHgure
2), contributing to the differences in rates showrFigurel. Nevertheless, COPD,
CHF and angina seeqh to account for the bulk of potentially avoidable
hospitalisations

In Portugal, CH&ccounted for the greatestproportion of PAH admissions (41%),
followed by COPD, dehydration, angina, asthma and diabetes (32%, 11%, 9%, 4%
and 3%respectively).

100%
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60% m Dehydration
= COPD

40% ® CHF

20% B Asthma
B Angina

0% . . . —

DENMARK ENGLAND PORTUGALSLOVENIA SPAIN

Figure2. Share of PAH cases by couni¥gar 2009

Figure epresents the contribution of each clinical conditiothe overall number of avoidable admissions by country.
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The relative sharef PAH cases per conditiomas not always reflected irthe
relative magnitude of the specific rateBigure3).

Comparedwith other ECHCcountries, Portugahad the lowest rates of urgent
angina, asthma and COPD admissidng high ratesof diabetesadmissions due
to shortterm complications.

Denmarkhad the highest ratdor COPD and dehydratiowjth rates forthe latter

far higher than thosaletected in otherECHQrountries. Englantiad the highest
rate of asthma, angina and diabetes admissjobst the lowest rate of CHF
hospitalisations. Sloveniaghich hal moderate PAH ratediasa remarkably high
CHF rate. Portugdiad the lowest rates for urgent angina, COPD and asthma
admissioms (seeAppendix 1 Tables 27).
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Figure 3. Magnitude of PAH per condition acroastges (ageand sexstandardisedatesper 10,000nhabitanty. Year 2009
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[lI.  IN-COUNTRY VARIATION

Potentially avoidablenospitalisatiors were observed acros®ortugal,with the
highest number of cases observed foICHF and COPDAnalyss of the
standardised ratesevealed thatadmissionsfor CHFwere the most frequent
condition, followed by déwydration

Widespread variation was observed for all PAH conditions a significant
proportion of which is systematic(i.e., beyond that randomly expectgd The
lowest variation acrossoncelhoswas observed folCOPD and théighestfor
short-term complicatonsof diabetes(seeAppendixl, Tables 89).
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Figureda. Age and sexstandardisechospitalisation rateper Figure 4. Age- and sexstandardisechospitalisation rates per
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Year 2009 variation). Year 2009

* Each dot represents the relevant administrative area in the couotnycglhogor Portuga). The yaxis charts thé_ocal Authorities rate per 10,000 inhabitar
On the right, given the potential differences in the prevalence of PAH conditions, standardised rates are representecbosimgnecomparable scale. T
former provides the reader with a sense of the magtetwf the PAH phenomenon, both overall and for each specific condition, while the latter pro\
indication of 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 2009,24,252admissiondor any of the chronic conditions considered in this
report were flagged as potentially avoidabl€his number represents around
1.3% of all admissions in Portugal in 2@%dmissiorper 364 adult individuals

A 3.5fold differencewas observed betweertoncelhes with the highest and
lowest rates, with this variation exceedingthat expected by chancéy 14%.
Moreover, this variation appeared to kantirely attributable to factors operating
within the concelho, since the regional lexsedcounted for none ofhe variation
(seeAppendixl, Table 8, Intraclass Correlation Coefficient).

There wasa certain geographigattern in the northeastern part of the country
and in some central concelhoBigure5). In many of theseconcelhoswith high
admission ratios residents$ risk of admissionwas 50% higher than expected
(bluish areas ifrigureb).

Atthe regonallevel,residents inthe CentralRegionfaceda riskof experiencing a
potentially avoidable admission that w28%higherthan the national average
while the population living in Nortarn Region and Lisbdmad a 20%lower risk of

experiencingan avadable hospitalisationHigures).

Variation in each PAH conditiois represented using two geographic unitd
concelhosand regions.The firstset is composed o278 units and the second
comprises 5 regions. Wiie concelhosrepresent local provision of chronic carg

regionsare used asa surrogate for regional policiesfating all theconcelhos
within each one.
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Lishon Area

Lisbon Area

Values range Observed to expected

No cases below 50% less
Q1 (7.35-18.80) 5 g
Q2 (18.97-22.67) not significant
Q3 (22.68-27.32) 20% more

Q4 (27.32-35.11)

-509
Q5 (35.19-98.96) 20-50% more

above 50% more

Figure5. Overall @e- and sexstandardisedAH hospitalisation Figure 6 Observed/expectedatio for all PAHadmissions
rate per 10,000 inhabitants. 278 concelh&&ar 2009 278 concéhos Year 2009

Observed to expected

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

20% more
20-50% more

above 50% more

Lisboa (27.10)
Norte (27.39)
Algarve (27.41)
Alentejo (28.66)
Centro (30.06)

Figure 7Overall ageand sexstandardsedPAH hospitalisation Figure 8 Observed/expectedatio for all PAHadmissions
rate per 10,000 inhabitants. 5 reaions. Year 2009 5 reaions Year 2009

* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospit#isatamker the colour, the high
the number of admissions per 10,000 inhabitants. Areas are clustered intatBeg according to their rate value (€J5). The legend within the maps indice
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in eachgesaauproxy the ratio of observed
expectel number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance$evitnitrehe with ratios <
(pink) will be underexposed to PAH (good performance).
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Asthma in adults

A total of 932 discharges with a primary diagnosis of asthma were flagged as
potentially avoidable in 20091 admission per 6,25(hhabitants aged 18 or
older).

A 16-fold difference inhospitalisatiors was found betweerconcelhoswith the
highest and lowestates Systematic variatiorwasone of thehighest olserved
for all conditionsat around 1.06 times higher thahat expected bychance Only
1% ofthis vaiation could be attributed to theegion of residence

This heterogeneous behaviour can be seen in Figures 9 and déime scattered
concelhos with high rates of admissioresidens had a risk of experiencing an
asthmarelated hospitalisationthat was 50% higher than the national average
However, m general astima admission ratewere low, and populatiors living in
around 41% of concelhos ta risk ofbeing hospitalised due to asthma that was
less tharb0%lower than expectd.

Analysis ategional leveltevealedthat residentsof the Central Regiohada risk
of asthma admission that wamver 50%higher than expecte@Figurel?).
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Lishon Area Lishon Area

Values range

No cases
Q1 ( 0.09- 0.65)

Observed to expected

below 50% less /
20-50% less

Q2 (0.66-0.96) [
Q3 (0.97- 1.35) B 20% more

Q4 (1.35-1.98)
Q5 (1.99-12.79)

20-50% more
above 50% more

Figure 9Age and sexstandardisedasthmahospitalisation rate Figure 100bserved/expectedatio for asthma @missions.
per 10,00Gnhabitants. 278 concelhos. Year 2009 278 concelhosYear 2009

Observed to expected
Norte (0.77) 4 P l below 50% less

Alentejo ( 0.96) gg;/s:?% less
Algarve ( 1.06) e

Lisboa ( 1.11) L = ggfg(;nu/oor;ore
Centro ( 1.56) i above 50% more

Figure 11Age and sexstandardisedasthmahospitalisation rate Figure 120bserved/expectedatio for asthma amissions
per 10,000 inhabitants. 5 regions. Year 2009 5 regions Year2009

* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospit#fisatamker the colour, the high
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate v@hle @& legend within the maps indice
the range of standardised rates within each quintile. The naapthe right reflect the level of performance in each area using as a proxy the ratio of obse
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor perforifeathcesge whareas with rat®<1
(pink) will be underexposed to PAH (good performance).

10



HEALTHCARE OPTIMIZATION

Congestive Heart Failure relapse admissions (CHF)

Congestive heart failure (CHfas the most pevalent conditionof all PAH,
accounting ford1% ofpotentially avoidableadmissionsin 20099,862 discharges
were flagged as potentially avoidable(1 unplanned admission per 527
inhabitants aged 40 or older

A 5fold difference was found betweenoncelhos withthe highest and lowest
rates andsystematic variation was hight 21%higher thanthat expecteddue to
chance.The effect of the region of residenaa the observedvariation of CHF
admissionswas negligible (see Appendix 1, Table ,8Intraclass Correlation
Coefficienj.

Concelhos with high ratesf CHF admissionsere locatedin north-eastern and
west-central parts of the country.

A risk of CHF admissisrthat was 50% higher thaaxpected was observed for
11% of the concelhgawhile 15% of the concelhobad a risk of admissiorthat
was20%lower than expectedFigurels).

Surprisingly althoughsome concelhosthat make upNorth Regiorhad high CHF
admission rates, theaisk for the entire region was lower than the national
average Residents in Algarve andhe Central Regiorhad a risk of being
hospitalised with CHF that w28%higher than the national average

11
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Lishon Area

Lishon Area

Values range Observed to expected

No cases ' below 50% less

Q1 (3.09-11.89) 20-50% less
| 20% less

o s ki not significant

Q3 (15.37-18.79) il

Q4 (18.83-23.84)

20-50% more
above 50% more

Q5 (24.16-78.67)
Figure 13Age and sexstandardisedCHF hospitalisation rate per

Figure 4. Ratio dserved/expectedCHF dmissions.
10,000 inhabitants. 278 concelhos. Year 2009

278 concelhosYear 2009

Norte (15.45)

Observed to expected

Lisboa (19.30) gglzg a,f‘i;/‘; ;ess
Alentejo (20.17) 20% less
Centro (21.12) not significant

20% more
Algarve (25.27) 20-50% more
above 50% more

Figure 16Ratio dserved/expectedCHF dmissions
5 regions Year 2009

* Maps on the left (standardised rates) represém number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate v@hle @& legend withirhé maps indicate
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in eachgesaauproxy the ratio of observed

expected number of PAH. Populations living in areas with values >1 Xblillde overexposed to PAH (poor performance), while those in areas with ra
(pink) will be underexposed to PAH (good performance).

Figure 15Age and sexstandardisedCHF hospitalisation rate per
10,000 inhabitants. 5 regions. Year 2009

12



HEALTHCARE OPTIMIZATION

Chronic Obstructive Pulmonary Disease (COPD) relapse admissions

In 2009, 7,709 COPD admissions were flaggegotentially avoidabl€32% of all
potentially avoidableadmissions This translates tol admission per ,222
inhabitantsaged 18 or older

A 9.Xfold difference was observedbetween concelhoswith the highest and
lowest rates, with systematic variatiomot deemed randomat 18%above that
expected by chance Despitethis a moderateto-high value, this systematic
variationwas the lowest observed amg the PAHonditionsanalysed

A regional effect accounted for a significant proportion of variationrCl@aPD
admissioms. Up to a 31% of the variatioacross concelhosould be explained by
some contextual phenomenon (e,dnealth policy)that homogeneously affeed
the entire region(seeAppendix 1, Table,8ntraclass Correlation Coefficidnt

Someterritorial patternsin COPD admissioran beobserved. ThéighestCOPD
admissiongrates were foundin the northern halfof the country Nevertheless,
not all concelha with high ratesexhibited a risk of COPD admissiotat was
significantly higher than the national’erage(Figurel8).

At the regional level, esidents irthe North regionhad arisk of admission for this
condition that was nore than 20% higher than the national average For
residents livingn Alentejo andAlgarve this risk was less thabi0% below the
national averagé€Figure20).

13
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Lisbon Area Lishon Area

Values range

Observed to expected
No cases below 50% less
Q1(0.55-4.61) 20-50% less
Q2 (4.64-6.28) | 20% less
Q3 (6.30-8.39) ( | not significant

Q4 (8.51-11.79)

20% more
Q5 (11.85-24.61) 20-50% more

above 50% more

Figure 17Age and sexstandardisedCOPD hospitalisation rate pe Figurel8. Ratio dserved/expeted COPD @missions.
10,000 inhabitants. 278 concelhos. Year 2009 278 concelhosYear 2009

Observed to expected

Alentejo ( 5'52) below 50% less
Algarve ( 5.75) 1 20-50% less

Lisboa ( 7.46) 20% less

Centro (844) = e
Norte (11.88) (1 ..,

Figure 19Age and sexstandardisedCOPD hospitalisation rate pe Figure 20Ratio dserved/expectedCOPD dmissions
10,000 inhabitants. 5 regions. Year 2009 5 regions Year 2009

* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospit#isatamker the colour, the high
the number of admissits per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate val@®&)Qhe legend within the maps indice
the range of standardised rates within each quintile. The maps on the right reflect the level of performanceaie@asing as a proxy the ratio of observe:
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor perforiteatihcese whareas with ratios «

(pink) will be underexposed to PAH (good perforoed.

14
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Dehydration admissions

A total of2,674 dehydration admissions weflagged as potentially avoidable in
2009(1 admission in 65mhabitants aged 65 and oldgr

A 17old difference was observetbetween concelhoswith the highest and
lowest rates which representedthe largest variation observed among PAH
conditions. Systematic variationwas 1.01 times greater than that expected by
chance,and 5.6 times greaterthan that observedfor COPDthe condition with

the lowest systematic variatioMeverthelessonly 11% of tfis big variationcould

be attributed to the egion ofresidence(see Appendix 1, Table,8ntraclass
Correlation Coefficient suggesting that medical practice thite concelho level
acted as main driver of the observed variation.

High rates of dehydrationadmissionsvere detectedin the south-easternpart of
the country and in some nortlvestern concelhos(Figure 21). The risk of
admissionfor populatiors living in the majority of tlese areaswas significarnly
higher than expecte¢bluish areas ifrigure22).

At the regional level, residentsn Alentejo and Lisbon had a riskof being
hospitaliseddue to dehydration that wa20% and 50%bove respectively the
national averageForinhabitantsin North region and Algaryehis risk wa$0%
belowthan the national averag@-igure24).

15
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Figure 21Age and sexstandardisedDehydration hospitalisation Figure22. Ratio doserved/expectediehydrationadmissions.
rate per 10,000 inhabitants. 278 concelhos. Year 2009 278 concelhosYear 2009
Figure 23Age and sexstandardisedehydration hospitalisation Figue 24 Ratio dserved/expectediehydrationadmissions
rate per 10,000 inhabitants. 5 regions. Year 2009 5 regions Year 2009

* Maps on the left (standardised rates) represent the numbeadmissions flagged as a potentially avoidable hospitalisation; the darker the colour, the
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate v@bie @& legend within the maps iraties
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in eachgesaauproxy the ratio of observed
expected number of PAH. Populations living in areas with values >1 (bluish) wilrdésgosed to PAH (poor performance), while those in areas with rati
(pink) will be underexposed to PAH (good performance).

16



