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I.   EXECUTIVE SUMMARY 

 

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

acute deterioration of a chronic patient which could have been 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 six chronic conditions highly sensitive to ambulatory 

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

pulmonary disease (COPD), dehydration and diabetes short-term 

complications, as well as an additional indicator aggregating admissions for 

all 6 conditions (All PAH).   

¶ Denmark shows the highest rate of potentially avoidable hospitalisations ς 1 

admission per 131 adult inhabitants in 2009. That means a 2.6-fold difference 

with respect to the ECHO country with the lowest rate, Portugal. 

¶ In 2009, 35,052 discharges were flagged as Potentially Avoidable 

Hospitalization (PAH) in Denmark, -2.1% of all hospitalisations that year.  

¶ The condition-specific rates  ranged from one admission per 6,289 individuals 

over 40 years old in the case of short-term 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 patent. Residents 

in kommuners with the highest standardised rates experienced twice as 

many all PAH than those with the lowest; as for specific conditions, the 

proportion ranged from  7.9-fold rate in the case of diabetes short-term 

complications to  2.5-fold in COPD.  

¶ Moreover, a significant proportion of that variation was systematic -not 

amenable to chance- and often increasing over time. The highest systematic 

variation across kommuners was detected for urgent angina admission (33%), 

whereas the lowest variation corresponded to COPD (5%). 

¶ Living in a particular Region ςi.e. different regional policies- was a factor 

clearly contributing to explain variation (up to a 48%), particularly in the 

cases of CHF and angina admissions. This suggests a potential relevant role of 

regional policy to improve chronic conditions management.  

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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Relatively high rates of potentially avoidable hospitalisations (PAH) should be 

considered as a symptom of shortcomings in the ambulatory management of 

chronic patients, warranting assessment of elements such as the existing 

pathways, mix of providers available and coordination and continuity of care 

for these patients. 

In the case of the Danish Healthcare System, the detected high rates of PAH 

might indicate higher reliance on in-hospital settings than in the other ECHO 

countries; this poses some questions as to whether there is room for a shifting 

to community and primary care resources which may improve effectiveness 

and efficiency of care for chronic conditions.     

 

¶ Along the period 2002-2009, rates of the aggregated potentially avoidable 

hospitalisations decreased by 16%, from 97 to 82 admissions per 10,000 

inhabitants. However, systematic variation remained stable over this period 

around 6%.  

¶ Dehydration showed an increase of 74%, moving from 1 admission per 197 

elderly in 2002 up to 1 in 113 inhabitants aged 65 or older in 2009. These 

rates are far upwards from those observed in other ECHO countries. 

¶ When comparing PAH rates across socioeconomic levels, neither all PAH nor 

specific-condition rates showed significant differences between better-off 

and most deprived areas over the period 2002-2009. Dehydration admissions 

might be the only exception, with analysis suggesting a significant widening 

of the gap in 2009, when people living in wealthier kommuners experienced 

higher admission rates than residents in less affluent areas.  

¶ In the context of ECHO project, the study of PAH might be considered as a 

proxy of how effectively and efficiently healthcare organizations in a 

particular area provide care for chronic patients ςthe 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 effective primary care, effective continuity of care between 

primary and specialised levels and good coordination with long-term services 

(home care, day care, long term care facilities, etcΧ) 
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II.    INTERNATIONAL COMPARISON 

 

This section offers a rough picture of potentially avoidable hospitalisations in 

Denmark, 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 areas.   

 

Overall potentially avoidable hospitalisations (PAH) 

 

Denmark shows the highest rate of potentially avoidable hospitalisations ς 1 

admission per 131 adult inhabitants in 2009. That means a 2.6-fold difference 

with respect to Portugal, the country with the lowest rate- 1 admission per 364 

adult inhabitants in 2009 (see appendix 1 table 1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conversely, the ratio between the highest and lowest PAH rate found at local 

level is the lowest: almost 2-folded chance of undergoing PAH for residents in 

those kommuners with the highest rates. Similar ratios between areas with 

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 (Kommuners for Denmark). The y-axis charts the standardised rate per 10,000 inhabitants 
(+18 age) The figure is built on the total number of interventions in 2009. The population of reference for standardization was 2002 ECHO pooled population. 
Looking at figure 1.a, the reader will get a sense of the magnitude of PAH in each country whereas figure 1.b provides a picture of the degree of variation across 
countries 

 

 

 

  

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

Year 2009 

 

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

Year 2009 
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extreme rates are detected in Slovenia, England and Portugal. Only in Spain the 

ratio increases to more than 3 times. 

In Denmark, systematic variation (SCV) exhibits the highest value, being 71% 

above that expected by chance. In the other countries, SCV values are 

moderately high, ranging from 11% to 21% beyond that randomly expected (see 

appendix 1 table 1) 

 

Case-mix of Potentially Avoidable Hospitalisations by country  

 

The relative share of cases per specific condition varies across countries (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 Denmark, the most frequent condition is COPD, representing 40% of all PAH, 

followed by dehydration ςwell above the other countries-, CHF, angina, asthma 

and diabetes (19%, 18%, 16%, 6% and 1% respectively) 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Share of PAH cases by country. Year 2009 
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* Represents the contribution of each clinical condition in the overall number of avoidable admissions by country.   
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Figure 3 compares the relative magnitude of condition-specific rates across 

countries. Denmark shows high rates 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 admissions per 10,000 inhabitants observed in 

Spain, the country with lowest rate. Danish COPD rate is also the highest: 34 

admissions per 10,000 inhabitants aged 40 or older versus 9 admissions in 

Portugal, the country with the lowest rate. Whereas Portugal and Spain tend to 

show moderate to low rates (Portuguese rates are also the lowest for urgent 

angina and asthma admission; Spanish rates for dehydration and diabetes), 

England has the highest rate of asthma, angina and diabetes admissions, though 

it also has the lowest CHF admissions rate. Slovenia, with moderate PAH rates in 

general, shows an outstanding CHF rate (see appendix 1 tables 2-7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

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

 

Potentially avoidable hospitalisations are relatively frequent in Denmark, with a 

remarkable number of cases in COPD and dehydration admissions. 

Variation is widespread in all PAH conditions, and a relevant proportion of it is 

systematic ςbeyond that randomly expected- for all of them; the least variation 

across kommuners is for COPD admission rates and the widest in short-term 

diabetes complications (see appendix 1 tables 8-9). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. a. Age-sex standardised hospitalisation rates per 10,000 

inhabitants (natural scale to compare actual rates).                              

Year 2009 

Figure 45.b. Age-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 (Kommuners  for Denmark). The y-axe charts the Kommuner rate per  10,000 inhabitants. On 
the right, given the plausibly different prevalence of PAH conditions, standardised rates are represented in a common comparable scale. Looking at the former, 
reader will have sense of the magnitude of the PAH phenomenon, overall and for each condition; looking at the latter, reader will have an image of the actual 
variation across PAH conditions. 
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Overall potentially avoidable hospitalisations (PAH) 

 

In 2009, a total of 35,052 admissions were flagged as potentially avoidable with 

one of the chronic conditions considered in this report. This figure represents 

around 2.1% of all the admissions in 2009. -1 admission out of 131 adult 

individuals.  

Variation across extreme areas reached 2-fold difference, with a moderate 

systematic variation ς 5% above that expected by chance. Otherwise, the region 

where the kommuner belongs seems to explain up to 48% of the variation (see 

appendix 1 table 8, Intraclass Correlation coefficient), which suggest a potential 

relevant role for regional policy to improve chronic conditions management. 

There is a certain geographic pattern of variation: kommuners in the eastern part 

of the country show comparatively higher rates and their residents bear at least 

20% more risk of experiencing potentially avoidable admissions. 

Zooming out to the Region level, residents in Sjælland and Hovedstaden have 

20% more risk of potentially avoidable admissions than the national average.  In 

turn, population living in Nordjylland, Midtjylland and Syddanmark, have 20% less 

risk of suffering an avoidable hospitalisation (Figure 8) 

 

 

 
 
 
 

The higher the rate or the 
ratio, the worse the 

performance.  

Variation in each PAH condition is represented using two geographic units: 

kommuners and regions. The first set is composed of 98 units and the second 

comprises 5 regions. While kommuners would represent local provision of chronic 

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

kommuners within each one.  
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* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, the 
more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas with ratio 
below 1 (pink) will be underexposed to PAH (good performance). 

 

 

  
Figure 7 Age-sex standardised all PAH hospitalisation rate per 

10,000 inhabitants. 5 regions. Year 2009 
Figure 8. Ratio observed /expected all PAH admissions. 5 regions. 

Year 2009 

  

 

Figure 5. Age-sex standardised all PAH hospitalisation rate per 
10,000 inhabitants. 98 kommuners. Year 2009 

Figure 6. Ratio observed /expected all PAH admissions. 98 
kommuners. Year 2009  
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Asthma in adults 

 

2,029 discharges with a primary diagnosis of asthma were flagged as potentially 

avoidable in 2009 ς 1 admission per 2,219 adult inhabitants aged 18 or older.  

A 4-fold difference in hospitalisations was found between the extreme areas, 

with moderate systematic variation, 16% above that expected by chance  

There is a strong geographical pattern with the east part of the country and some 

central kommuners showing the highest rates. Accordingly, in assessing relative 

risk of asthma admissions for the population, those living in the eastern part of 

the country seem to bear more chances. Most of the areas (72%) have the 

expected asthma rates according to their population, whilst 9% of the 

kommuners in Denmark (9 out of 98) showed more than a 50% increased risk of 

asthma admissions (figures 9 and 10). 

Likewise, the map of regions shows that Hovedstaden has a risk of admission 20% 

higher than the average Conversely, Nordjylland and Midtjylland show 

remarkable low ratios (figure 12). 

Although some regions show statistically significant high rates of admissions for 

this condition, the effect is almost negligible, since only 1% of the variation is 

statistically amenable to the region (see appendix 1 table 8, Intra-class 

Correlation Coefficient). 
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Figure 11 Age-sex standardised asthma hospitalisation rate per 

10,000 inhabitants. 5 regions. Year 2009 

Figure 12. . Ratio observed/expected asthma admissions.                       

5 regions. Year 2009 

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, the 

more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas with ratio 
below 1 (pink) will be underexposed to PAH (good performance). 

. 

 

  

Figure 9. Age-sex standardised asthma hospitalisation rate per 

10,000 inhabitants. 98 kommuners. Year 2009 

Figure 10. Ratio observed/expected asthma admissions                       
98 kommuners. Year 2009  
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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 2009 ς1 unplanned admission per 445 adults 

aged 40 or older. 

A 4.3-fold difference was found between kommuners with extreme high and low 

rates, and the systematic variation was some moderate 12% above that expected 

by chance (SCV=0.12, see appendix 1 table 9).   

In 2009, 30% of the kommuners ςmost of them in the central part of the country- 

showed a risk of admission more than 20% smaller than the average. In turn, 

people living in the east part of the country endured high relative risk of CHF 

admissions, particularly in Copenhagen area (bluish areas in figure 14). 

The observed patterns were highly correlated with the region of residence. 

Nordjylland and Midtjylland showed lower risk than expected. On the contrary 

Sjælland and Hovedstaden showed more than a 20% risk above average of being 

hospitalized with CHF. 

Actually, variation in CHF admissions is highly explained by the regions ς up to 

62% of the variation across kommuners would be explained by some contextual 

phenomenon (e.g. regional policy) homogeneously affecting the whole region 

(see appendix 1 table 8, Intraclass Correlation coefficient).  
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Figure 15 Age-sex standardised CHF hospitalisation rate per 

10,000 inhabitants. 5 regions. Year 2009 

Figure 16. Ratio observed/expected CHF admissions.                                 

5 regions. Year 2009 

 

 

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, the 
more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas with ratio 
below 1 (pink) will be underexposed to PAH (good performance). 

 

 

  

Figure 13. Age-sex standardised CHF hospitalisation rate per 

10,000 inhabitants. 98 kommuners. Year 2009 

 

Figure 14. Ratio observed/expected CHF admissions.                           

98 kommuners. Year 2009 
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Chronic Obstructive Pulmonary Disease relapse admissions (COPD) 

 

By far, COPD is the most prevalent PAH condition. In 2009, 14,206 COPD 

admissions were flagged as potentially avoidable ς40% of all the admissions 

considered as such. 

The difference between areas with extreme rates (EQ 5-95) reached a 2.5-fold 

factor, while the systematic variation was the lowest observed among PAH 

conditions, just a 5% above that randomly expected (SCV=0.05); this points out 

quite an overall similar behaviour across kommuners.   

Nevertheless, some territorial pattern can be detected: Higher COPD admission 

rates can be found in the east and in some western kommuners, correlating with 

significant higher risk of admissions for residents in those areas (figures 17 and 

18).  

Regions barely explain 7% of the observed variation, but the highest risk of 

admission (between 20 and 50% higher than average) is found in Sjælland (figure 

20).   
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Figure 22 Age-sex standardised COPD hospitalisation rate per 

10,000 inhabitants COPD. 5 regions. Year 2009 

Figure 23. Ratio observed/expected COPD admissions. 5 regions. 

Year 2009 

 

 

* Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, the 
more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 

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

 

 

  

Figure 20. Age-sex standardised COPD hospitalisation rate per 

10,000 inhabitants. 98 kommuners. Year 2009 

 

Figure 21. Ratio observed/expected COPD admissions. 98 

kommuners. Year 2009 
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Dehydration admissions 

 

6,906 dehydration admissions were flagged as potentially avoidable in 2009 ς1 

admission in 133 inhabitants aged 65 or older. This is a large figure far from that 

detected in the other ECHO countries. 

A 3.4-fold difference was found between the extreme areas, with a moderate 

systematic variation, 11% over that expected by chance. The regional level seems 

to explain up to 50% of the variation (see appendix 1 table 8, Intraclass 

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 in eastern and 

northern kommuners. The risk of admission in some of those areas remains 

significantly higher than expected (bluish areas in figure 22). In turn, in most of 

the central-western kommuners, such risk is below 50% less than the average. 

At regional level, residents in Midtjylland see their risk of admission for this 

condition decreased by more than 50% when compared to the average; 

meanwhile Hovedstaden population showed an increase in their risk above 20% 

(figure 24). 
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Figure 23. Age-sex standardised Dehydration hospitalisation rate 

per 10,000 inhabitants. 5 regions 

Figure 24. . Ratio observed/expected dehydration admissions.        

5 regions. Year 2009 

 

 

* * Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, the 

more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 
provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas with ratio 
below 1 (pink) will be underexposed to PAH (good performance). 

 

 

  

Figure 21. Age-sex standardised Dehydration hospitalisation rate 

per 10,000 inhabitants. 98 kommuners. Year 2009 

Figure 22. Ratio observed/expected dehydration admissions.             

98 kommuners. Year 2009 
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Diabetes admissions caused by a short-term complication 

 

Admissions due to diabetes short-term complications are the least frequent PAH 

condition. In 2009, 406 admissions with a diagnosis of short-term complication of 

diabetes were signalled as potentially avoidable ς around 1 per 6,289 adult 

inhabitants aged 40 or older. 

Variation between kommuners with extreme rates was the largest among PAH 

conditions ς almost 8-fold difference. Systematic variation was also substantial ς 

24% above that expected by chance. In this case, just 11% of the variation in 

diabetes admissions could be attributed to regional policies, suggesting a more 

critical role of medical practice at kommuner level in this condition. 

Those kommuners showing the highest rates (dark brown 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 complications compared 

to the average (deep blue in figure 26). 

Unlike the other conditions, Nordjylland and Midtjylland populations seem to 

have the highest risk of diabetes complications admission, at least 20% higher 

than expected. In turn, residents in Hovedstaden experience a risk 20% lower 

than expected (figure 28). 
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Figure 27. . Age-sex standardised Diabetes hospitalisation rate 

per 10,000 inhabitants. 5 regions. Year 2009 

. 5 regions 

Figure 28. . Ratio observed/expected diabetes admissions.            

5 regions. Year 2009 

 

 

  

* * Maps on the left (standardised rates) merely represent the amount of admissions flagged as a potentially avoidable hospitalisation -the darker the colour, 
the more the number of admission per 10,000 inhabitants. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). ςlegend within the maps 

provides the range of standardised rates within each quintile. Maps on the right reflect the level of performance in each area using as a proxy the ratio observed 
to expected number of PAH. Population living in areas with values above 1 (bluish) will be overexposed to PAH (poor performance); population in areas with 
ratio below 1 (pink) will be underexposed to PAH (good performance). 

 

 

  

Figure 25. . Age-sex standardised Diabetes hospitalisation rate per 

10,000 inhabitants. 98 kommuners. Year 2009 

 

Figure 26.  Ratio Observed/expected diabetes admissions.           

98 kommuners. Year 2009 

 

 


