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I.   EXECUTIVE SUMMARY 

 

¶ Potentially Avoidable Hospitalisations (PAH) are defined as admissions due to 

acute deterioration of a chronic patient that could have been avoided with 

effective ambulatory care. Therefore, high PAH rates can be interpreted as 

potential shortcomings in ambulatory management of chronic conditions. 

Å This report analyses the magnitude and the variation in unplanned 

hospitalisations from six chronic conditions highly sensitive to ambulatory 

care: angina, adult asthma, congestive heart failure (CHF), chronic obstructive 

pulmonary disease (COPD), dehydration and short-term complications of 

diabetes; as well as an additional indicator aggregating admissions for all 6 

conditions (All PAH).   

Å Compared with other ECHO countries, Portugal has the lowest rates of 

potentially avoidable admissions.  

Å In Portugal throughout 2009, 24,252 discharges were flagged as a Potentially 

Avoidable Hospitalisation (PAH), representing 1.3% of all hospitalisations in 

Portugal that year.  

Å The most prevalent PAH condition was CHF, with 19 admissions per 10,000 

individuals aged 40 or older in 2009. In turn, short-term complications of 

diabetes was the least frequent with 2 admissions per 10,000 individuals 

aged 40 or older. 

Å Marked differences were observed across the 278 concelhos in the country. 

Residents in the concelho with the highest standardised rates experienced up 

to 3-5 times more PAH than those living in the area with the lowest rates, 

with differences ranging from 17-fold in the case of dehydration to 5-fold 

difference for COPD.  

Å There is a pattern of high rates in the northern half of Portugal (North and 

Central Regions) for most conditions. 

Å  Systematic variation not attributable to chance was high in almost all the 

conditions. The highest values were detected for short-term complications of 

diabetes, asthma and dehydration. 

The study of systematic 

variations in Potentially 

Avoidable Hospitalizations 

(PAH) offers a critical view 

on how healthcare 

organizations provide care 

to patients with chronic 

conditions. In particular, it 

signals how effectively they 

are managed in the 

ambulatory setting. 
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In the context of ECHO project, the study of PAH can be considered as a proxy of 

how effectively and efficiently healthcare organizations in a particular area 

provide care for chronic patients, i.e., the combination of specialised, primary and 

long term care providers to whom populations are exposed.  

In the case of the Portuguese Healthcare System, the detected rates of PAH may 

indicate limited access to hospital care in more deprived areas. Recent measures 

aimed to guarantee primary health care provision to the population and to 

connect the population with long-term care may improve the effectiveness and 

efficiency of care for chronic conditions.  

Å Living in a particular Region (i.e., different regional policies) did not explain 

variation in PAH conditions, with the exception of COPD, where region effect 

accounted for 31% of total variation. This suggests that medical practice at 

the concelho level is more critical than regional policies in chronic diseases 

management. 

Å Between 2002 and 2009, PAH rates increased slightly (5%). Analysing each 

PAH condition we found that dehydration admission rates increased by 53%, 

while rates for emergency angina and short-term complications of diabetes 

decreased by 20% and 24%, respectively. Asthma, COPD and CHF admissions 

remained very stable. Moreover, the observed systematic variation across 

concelhos suggests an uneven population exposure to PAH across the 

country. 

¶ Differences across concelhos could stem from their uneven level of wealth 

since wealthier areas showed significantly higher overall PAH rates when 

compared with more deprived areas. Dehydration admissions were also 

significantly more frequent in areas with high average income, with the gap 

wider over time. Admissions rates for asthma, CHF and unplanned angina 

were also higher in better-off areas, but these differences were not 

significant for all years. 

¶ PAH admissions were higher for high-income concelhos than more deprived 

ones. This evidence points to excessive access to hospital beds in better-off 

areas and limited access to hospital care in deprived areas, which translates 

into decreases in both preventable and necessary admissions. 

¶ Recent measures aimed to guarantee effective primary health care provision 

to the population and to connect the population with a long-term 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. 
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II.    INTERNATIONAL COMPARISON 

 

This section offers a general picture of potentially avoidable hospitalisations in 

Portugal as compared with that of the other ECHO countries. The two main 

observations are the magnitude of the phenomenon and the variation across the 

healthcare areas.   

 

Overall potentially avoidable hospitalisations (PAH) 

 

Portugal had the lowest rates of potentially avoidable hospitalisations; 1 

admission per 364 adult inhabitants in 2009, which was 2.6 times lower than that 

of Denmark, the country with the highest rates (see Appendix 1, Table 1). 

. 

 

 

 

 

  

Figure 1a. Overall age and sex-standardised PAH rates per 10,000 
inhabitants (natural scale to compare actual rates).                                    

Year 2009 
 

Figure 1b. Overall age and sex-standardised PAH rates per 10,000 
inhabitants (normalised scale to compare degree of variation).           

Year 2009 

 

Different healthcare 

systems across Europe, 

with different 

organizational features, 

might obtain different 

outcomes in chronic care 

* Each dot represents the relevant administrative area in the country (Concelhos for Portugal). The y-axis charts the standardised rate per 10,000 inhabitants (18 
years of age +). The graphs represent the total number of interventions in 2009. The population of reference for standardization was the 2002 ECHO pooled 
population. Figure 1a provides an indication of the magnitude of PAH in each country whereas Figure 1b provides an indication of the degree of variation across 
countries. 
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The difference between the highest and lowest PAH rates at the local level (EQ5-

95) was very similar across countries, ranging from a 1.9-fold difference in 

Denmark to a 2.6-fold difference in Portugal. In Spain this difference increased to 

over 3-fold (see Appendix 1, Table 1). 

In general, ECHO countries had moderately high systematic variation (SCV) 

values, ranging from 11% to 21% beyond that randomly expected. The exception 

to this pattern was Denmark, which exhibited the highest SCV value, at 71% 

above that expected by chance (see Appendix 1, Table 1). 

 

Mixed of Potentially Avoidable Hospitalisations by country  

 

The relative share of cases per specific condition varied across countries (Figure 

2), contributing to the differences in rates shown in Figure 1. Nevertheless, COPD, 

CHF and angina seemed to account for the bulk of potentially avoidable 

hospitalisations.  

In Portugal, CHF accounted for the greatest proportion of PAH admissions (41%), 

followed by COPD, dehydration, angina, asthma and diabetes (32%, 11%, 9%, 4% 

and 3%, respectively). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure represents the contribution of each clinical condition to the overall number of avoidable admissions by country.   

 

 

Figure 2. Share of PAH cases by country. Year 2009 
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The relative share of PAH cases per condition was not always reflected in the 

relative magnitude of the specific rates (Figure 3). 

Compared with other ECHO countries, Portugal had the lowest rates of urgent 

angina, asthma and COPD admissions, but high rates of diabetes admissions due 

to short-term complications. 

Denmark had the highest rate for COPD and dehydration, with rates for the latter 

far higher than those detected in other ECHO countries. England had the highest 

rate of asthma, angina and diabetes admissions, but the lowest rate of CHF 

hospitalisations. Slovenia, which had moderate PAH rates, has a remarkably high 

CHF rate. Portugal had the lowest rates for urgent angina, COPD and asthma 

admissions (see Appendix 1, Tables 2-7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Magnitude of PAH per condition across countries (age and sex-standardised rates per 10,000 inhabitants). Year 2009. 
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III.    IN-COUNTRY VARIATION 

 

Potentially avoidable hospitalisations were observed across Portugal, with the 

highest number of cases observed for CHF and COPD. Analysis of the 

standardised rates revealed that admissions for CHF were the most frequent 

condition, followed by dehydration. 

Widespread variation was observed for all PAH conditions, a significant 

proportion of which is systematic (i.e., beyond that randomly expected). The 

lowest variation across concelhos was observed for COPD and the highest for 

short-term complications of diabetes (see Appendix 1, Tables 8-9). 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4a. Age- and sex-standardised hospitalisation rates per 

10,000 inhabitants (natural scale to compare actual rates).                              

Year 2009 

Figure 4b. Age- and sex-standardised hospitalisation rates per 

10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 

  

* Each dot represents the relevant administrative area in the country (concelhos for Portugal). The y-axis charts the Local Authorities rate per 10,000 inhabitants. 
On the right, given the potential differences in the prevalence of PAH conditions, standardised rates are represented using a common comparable scale. The 
former provides the reader with a sense of the magnitude of the PAH phenomenon, both overall and for each specific condition, while the latter provides an 
indication of the actual variation across PAH conditions. 
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Variation in each PAH condition is represented using two geographic units: 

concelhos and regions. The first set is composed of 278 units and the second 

comprises 5 regions. While concelhos represent local provision of chronic care, 

regions are used as a surrogate for regional policies affecting all the concelhos 

within each one.  

. 

 

 
 

Overall potentially avoidable hospitalisations (PAH) 

 
 
In 2009, 24,252 admissions for any of the chronic conditions considered in this 

report were flagged as potentially avoidable. This number represents around 

1.3% of all admissions in Portugal in 2009 (1 admission per 364 adult individuals).  

A 3.5-fold difference was observed between concelhos with the highest and 

lowest rates, with this variation exceeding that expected by chance by 14%. 

Moreover, this variation appeared to be entirely attributable to factors operating 

within the concelho, since the regional level accounted for none of the variation 

(see Appendix 1, Table 8, Intra-class Correlation Coefficient). 

There was a certain geographic pattern in the north-eastern part of the country 

and in some central concelhos (Figure 5). In many of these concelhos with high 

admission ratios, residentś risk of admission was 50% higher than expected  

(bluish areas in Figure 6). 

At the regional level, residents in the Central Region faced a risk of experiencing a 

potentially avoidable admission that was 20% higher than the national average, 

while the population living in Northern Region and Lisbon had a 20% lower risk of 

experiencing an avoidable hospitalisation (Figure 8). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The higher the rate or the 
ratio, the worse the 

performance  
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* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the higher 
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1-Q5). The legend within the maps indicates 
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in each area using as a proxy the ratio of observed to 
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance), while those in areas with ratios <1 
(pink) will be underexposed to PAH (good performance). 

 

 

  

Figure 7. Overall age- and sex-standardised PAH hospitalisation 
rate per 10,000 inhabitants. 5 regions. Year 2009 

Figure 8. Observed/expected ratio for all PAH admissions.                     
5 regions. Year 2009 

  
Figure 5. Overall age- and sex-standardised PAH hospitalisation 

rate per 10,000 inhabitants. 278 concelhos. Year 2009 
Figure 6. Observed/expected ratio for all PAH admissions.                 

278 concelhos. Year 2009  
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Asthma in adults 

 
A total of 932 discharges with a primary diagnosis of asthma were flagged as 

potentially avoidable in 2009 (1 admission per 6,250 inhabitants aged 18 or 

older).  

A 16-fold difference in hospitalisations was found between concelhos with the 

highest and lowest rates. Systematic variation was one of the highest observed 

for all conditions, at around 1.06 times higher than that expected by chance. Only 

1% of this variation could be attributed to the region of residence. 

This heterogeneous behaviour can be seen in Figures 9 and 10. In some scattered 

concelhos with high rates of admissions residents had a risk of experiencing an 

asthma-related hospitalisation that was 50% higher than the national average. 

However, in general asthma admission rates were low, and populations living in 

around 41% of concelhos had a risk of being hospitalised due to asthma that was 

less than 50% lower than expected. 

Analysis at regional level revealed that residents of the Central Region had a risk 
of asthma admission that was over 50% higher than expected (Figure 12).  
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* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the higher 
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1-Q5). The legend within the maps indicates 
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in each area using as a proxy the ratio of observed to 
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance), while those in areas with ratios <1 
(pink) will be underexposed to PAH (good performance). 

 

  
Figure 11. Age- and sex-standardised asthma hospitalisation rate 

per 10,000 inhabitants. 5 regions. Year 2009 
Figure 12. Observed/expected ratio for asthma admissions. 

  5 regions. Year 2009 

  

Figure 9. Age- and sex-standardised asthma hospitalisation rate 
per 10,000 inhabitants. 278 concelhos. Year 2009 

Figure 10. Observed/expected ratio for asthma admissions. 
  278 concelhos. Year 2009  
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Congestive Heart Failure relapse admissions (CHF) 

 
 
Congestive heart failure (CHF) was the most prevalent condition of all PAH, 

accounting for 41% of potentially avoidable admissions. In 2009, 9,862 discharges 

were flagged as potentially avoidable (1 unplanned admission per 527 

inhabitants aged 40 or older).   

A 5-fold difference was found between concelhos with the highest and lowest 

rates, and systematic variation was high, at 21% higher than that expected due to 

chance. The effect of the region of residence on the observed variation of CHF 

admissions was negligible (see Appendix 1, Table 8, Intra-class Correlation 

Coefficient). 

Concelhos with high rates of CHF admissions were located in north-eastern and 

west-central parts of the country.  

A risk of CHF admissions that was 50% higher than expected was observed for 

11% of the concelhos, while 15% of the concelhos had a risk of admission that 

was 20% lower than expected (Figure 14). 

Surprisingly, although some concelhos that make up North Region had high CHF 

admission rates, the risk for the entire region was lower than the national 

average. Residents in Algarve and the Central Region had a risk of being 

hospitalised with CHF that was 20% higher than the national average. 
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 * Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the higher 
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1-Q5). The legend within the maps indicates 
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in each area using as a proxy the ratio of observed to 
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance), while those in areas with ratios <1 
(pink) will be underexposed to PAH (good performance). 

 

 

  
Figure 15 Age- and sex-standardised CHF hospitalisation rate per 

10,000 inhabitants. 5 regions. Year 2009 
Figure 16. Ratio observed/expected CHF admissions.                                

5 regions. Year 2009 

  

 Figure 13. Age- and sex-standardised CHF hospitalisation rate per 

10,000 inhabitants. 278 concelhos. Year 2009 

 

Figure 14. Ratio observed/expected CHF admissions.  

 278 concelhos. Year 2009 
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Chronic Obstructive Pulmonary Disease (COPD) relapse admissions  

 

In 2009, 7,709 COPD admissions were flagged as potentially avoidable (32% of all 

potentially avoidable admissions). This translates to 1 admission per 1,222 

inhabitants aged 18 or older. 

A 9.1-fold difference was observed between concelhos with the highest and 

lowest rates, with systematic variation not deemed random at 18% above that 

expected by chance. Despite this a moderate-to-high value, this systematic 

variation was the lowest observed among the PAH conditions analysed. 

A regional effect accounted for a significant proportion of variation in COPD 

admissions. Up to a 31% of the variation across concelhos could be explained by 

some contextual phenomenon (e.g., health policy) that homogeneously affected 

the entire region (see Appendix 1, Table 8, Intra-class Correlation Coefficient). 

Some territorial patterns in COPD admissions can be observed. The highest COPD 

admissions rates were found in the northern half of the country. Nevertheless, 

not all concelhos with high rates exhibited a risk of COPD admission that was 

significantly higher than the national average (Figure 18). 

At the regional level, residents in the North region had a risk of admission for this 

condition that was more than 20% higher than the national average. For 

residents living in Alentejo and Algarve, this risk was less than 50% below the 

national average (Figure 20). 
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* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the higher 
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1-Q5). The legend within the maps indicates 
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in each area using as a proxy the ratio of observed to 
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance), while those in areas with ratios <1 
(pink) will be underexposed to PAH (good performance). 

 

 

  
Figure 19. Age- and sex-standardised COPD hospitalisation rate per 

10,000 inhabitants. 5 regions. Year 2009 
Figure 20. Ratio observed/expected COPD admissions.                       

5 regions. Year 2009 

  

 
Figure 17. Age- and sex-standardised COPD hospitalisation rate per 

10,000 inhabitants. 278 concelhos. Year 2009 

 

Figure 18. Ratio observed/expected COPD admissions.                          

278 concelhos. Year 2009 
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Dehydration admissions 

 

A total of 2,674 dehydration admissions were flagged as potentially avoidable in 

2009 (1 admission in 655 inhabitants aged 65 and older).  

A 17-fold difference was observed between concelhos with the highest and 

lowest rates, which represented the largest variation observed among PAH 

conditions. Systematic variation was 1.01 times greater than that expected by 

chance, and 5.6 times greater than that observed for COPD, the condition with 

the lowest systematic variation. Nevertheless, only 11% of this big variation could 

be attributed to the region of residence (see Appendix 1, Table 8, Intra-class 

Correlation Coefficient), suggesting that medical practice at the concelho level 

acted as main driver of the observed variation. 

High rates of dehydration admissions were detected in the south-eastern part of 

the country and in some north-western concelhos (Figure 21). The risk of 

admission for populations living in the majority of these areas was significantly 

higher than expected (bluish areas in Figure 22).  

At the regional level, residents in Alentejo and Lisbon had a risk of being 

hospitalised due to dehydration that was 20% and 50% above, respectively, the 

national average. For inhabitants in North region and Algarve, this risk was 50% 

below than the national average (Figure 24).  
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* Maps on the left (standardised rates) represent the number of admissions flagged as a potentially avoidable hospitalisation; the darker the colour, the higher 
the number of admissions per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1-Q5). The legend within the maps indicates 
the range of standardised rates within each quintile. The maps on the right reflect the level of performance in each area using as a proxy the ratio of observed to 
expected number of PAH. Populations living in areas with values >1 (bluish) will be overexposed to PAH (poor performance), while those in areas with ratios <1 
(pink) will be underexposed to PAH (good performance). 

 

 

  

Figure 23. Age- and sex-standardised Dehydration hospitalisation 
rate per 10,000 inhabitants. 5 regions. Year 2009 

Figure 24. Ratio observed/expected dehydration admissions.                  
5 regions. Year 2009 

 
 

 
Figure 21. Age- and sex-standardised Dehydration hospitalisation 

rate per 10,000 inhabitants. 278 concelhos. Year 2009 

 

Figure 22. Ratio observed/expected dehydration admissions.                 

278 concelhos. Year 2009 

 


