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I.    EXECUTIVE SUMMARY  

 
 

¶ This report analyses the magnitude and the variation of the surgical 

management of ischaemic coronary disease. The analysis is twofold: on the 

one hand it examines population exposure to revascularisation surgery, and 

on the other, evaluates hospital quality in terms of hospital differences in case 

fatality rates. 

¶  Percutaneous Coronary Intervention (PCI, commonly known as coronary 

angioplasty) and Coronary Artery Bypass Graft (CABG) are effective and safe 

revascularization procedures that have improved survival and quality of life in 

recent decades. PCI has been proven to be a better option to reduce the risk 

of death, especially when few blood vessels are blocked/affected. In 

particular, primary PCI supersedes all other alternatives. Nevertheless, CABG 

is still considered more effective when dealing with multivessel disease 

(involving 3 or more vessels). 

 

Exposure to surgical revascularization 

¶ Spain registered 78,585 CID hospitalisations in 2009 (1 admission per 485 

adult inhabitants). This Figure was among the lowest of all ECHO countries. 

There was a 2.6-fold difference between healthcare areas with the highest 

and lowest rates of CID admissions, and systematic variation was moderate, 

at 10% higher that randomly expected. More than half of all CID admissions 

were labelled as AMI. For these admissions there was an almost 3-fold 

difference between healthcare areas with the highest and lowest rates (EQ5-

95).   

¶ In the same year, 48,368 PCI interventions and 7,068 CABG surgeries were 

recorded. These figures were among the lowest of all ECHO countries. The 

PCI rate was similar to that of Portugal and less than half the rate of Slovenia, 

the country with the highest rate. Spain´s CABG rate was the lowest of all 

ECHO countries, and 3 times lower than that of Denmark. 

¶ The differences between healthcare areas with the highest and lowest rates 

were 4.5-fold and almost 9.3-fold for PCI and CABG, respectively. Variation 

not deemed random was moderate in both cases: 19% and 22% higher than 

 

Mortality and morbidity 

from cardiovascular disease 

are considered a public 

health issue. In fact, 

coronary ischaemic disease 

is one of the leading causes 

of death in Europe. 

The study of systematic 

variation in its surgical 

management, and 

associated outcomes, offers 

a critical view on how 

healthcare organizations 

provide care to patients. 
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expected, respectively. For both PCI and CABG, region accounted for over 

40% of the observed variation, which suggests a relevant role of regions in 

modulating the provision of this intervention. 

¶ The geographical approach examined the mismatch between patterns of 

burden of coronary ischaemic disease (CID) and the intensity of use of 

revascularization procedures. Marked variation in exposure to 

revascularisation interventions was observed across healthcare areas. 

Moreover, this variation was largely unaffected by the burden of ischemic 

disease.  

¶ At the regional level an inverse relationship between CABG and PCI 

procedures was detected. This may be due to early adopting regions in which 

progressively higher levels of PCI led to a decrease in CABG utilisation.   

¶ From 2002 to 2009, coronary ischaemic disease admissions decreased slightly 

(by 11%), from 1 admission per 392 to 1 admission per 429 adult inhabitants. 

Of these hospitalisations, the number corresponding to AMI remained almost 

constant.  

¶ During the same period, PCI utilisation rates increased by 75%, from 1 

admission per 791 to 1 admission per 413 inhabitants. The CABG rate 

remained stable over the same period (from 1 admission per 2,899 to 1 

admission per 2,857 inhabitants aged 40 or older). Heterogeneous exposure 

was observed across the territory for both interventions, as evidenced by 

constant, moderate systematic variation over time. 

¶ From 2002 to 2009, significantly more CID admissions were recorded in more 

deprived healthcare areas than in wealthier ones. Specifically, AMI 

admissions were more frequent in worse-off versus better-off areas, with the 

gap between the lowest and highest quintiles widening over time. This 

finding may reflect a proper response to the ǇƻǇǳƭŀǘƛƻƴΩǎ ƴŜŜŘs.   

¶ PCI utilisation increased at all income levels, but most of all in more deprived 

areas, leading to a significantly higher PCI utilisation rate in those areas. 

Conversely, CABG exposure was higher in wealthier areas, and remained 

stable in all quintiles.  
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Differences in hospital case-fatality rates 

¶ Differences in the risk-adjusted case fatality rates (CFR) after both 

revascularisation procedures were marked, with huge variation across 

hospitals. άVƻƭǳƳŜέ όƴǳƳōŜǊ of interventions carried out) has been proposed 

as a possible contributor to these differences. 

¶ After a sharp decrease, the Spanish risk-adjusted CFR for AMI in 2009 was 

93.75 per 1,000 patients aged 18 and older, the lowest rate of all ECHO 

countries, and 5.3 per thousand points below the ECHO average. In terms of 

exposure, only 5.2% of all Spanish AMI patients were treated at poorly 

performing hospitals, the lowest proportion of patients of all ECHO 

countries. Almost 40% of AMI patients were admitted to hospitals flagged as 

good or even excellent performers, a proportion slightly higher than the 

ECHO average. 

¶ In-hospital mortality after PCI in Spain underwent a net increase of 5 per 

thousand points. In 2009, the risk-adjusted CFR was 25.6 per 1,000 patients 

aged 40 and older, by far the highest of all ECHO countries, and almost 6 per 

thousand points above the ECHO average. Furthermore, 34% of patients 

undergoing PCI were treated at alarm hospitals, while only 4% of patients 

underwent interventions at hospitals flagged as good performers (the lowest 

share for this procedure of all ECHO countries). 

¶ Although in-hospital mortality after CABG appeared to decrease markedly, 

Spain´s risk-adjusted CFR after CABG surgery in 2009 was by far the highest 

of all ECHO countries, at 66 per 1,000 patients aged 40 and older. This was 

over twice the English rate and 16 per thousand points above the ECHO 

average. Only 21% of all Spanish patients undergoing CABG surgery in 2009 

underwent interventions at high-volume centres (more than 250 procedures 

per year), by far the lowest proportion of all ECHO countries, and 60 

percentage points below the ECHO average. Moreover, 20.8% of patients 

underwent interventions at alert/alarm hospitals, by far the highest 

proportion of all ECHO countries. 
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All through this section, paired dot plots are used to show results. The chart on the 

left is always intended to give the reader a sense of the magnitude of burden of 

disease or utilisation of revascularisation procedures in each country; the image on 

the right provides an idea of the actual variation comparable across countries. 

Note that each dot represents the relevant health care geographic unit in each 

country. 

 

II.    INTERNATIONAL COMPARISON 

 

This chapter offers a perspective on the behaviour of Spain as compared with the 

other ECHO countries when it comes to ischaemic coronary disease and its 

clinical management and treatment. The analysis is two-fold:  

a. Geographic approach: this compares the population burden of disease 

and the exposure to treatment depending on place of residence (both 

the magnitude and the within-country variation) . 

b. Hospital approach: this examines the quality of hospital care in terms of 

case fatality rates for patients with acute myocardial infarction (AMI) and 

for the procedures of choice for this condition. These outcomes are used 

to benchmark all hospitals across the ECHO region, providing an overview 

of the performance of Spanish hospitals relative to those of other ECHO 

countries.  

 

a. Geographic approach 

 

This section provides a broad overview of the incidence of coronary ischaemic 

disease (CID) and AMI admissions, taken as a proxy of burden of coronary 

disease. It also examines the intensity of use of alternative revascularization 

procedures in Spain as compared with other ECHO countries. 

The geographic approach focuses on population exposure. The key issue 

addressed by this analysis is the correlation between the risk of coronary disease 

and access to revascularisation procedures, depending on an individuaĺs place of 

residence. 

 

The cross-country 

comparison of the 

geographical distribution of 

population exposure to 

burden of disease and to 

intensity of use of 

procedures allows the 

flagging of situations of 

over- and under-use of 

revascularisation.  

The benchmarking of 

hospital case fatality rates 

provides an additional 

perspective on the quality 

and safety of the care 

provided and its variation 

within each country.   

Accounting for specific 

organisational features, the 

international comparison 

provides a wider 

perspective. 
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Coronary Ischaemic Disease (CID)  

 

In 2009, Spain recorded the fourth CID admission rate among ECHO countries, at 

1 admission per 420 adult inhabitants. This was 33% higher than the 

corresponding rate in Portugal, the country with the lowest rate, and 30% lower 

than the corresponding rate in England, the country with the highest rate (see 

Table 1 in Appendix 1a). 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Spain, residents living in areas with the highest rates were three times more 

likely to be admitted for CID than those living in areas with the lowest rates. This 

difference was about 2-fold in Denmark, Slovenia, England and Portugal.  

Systematic variation not deemed random was moderate to low in all countries, 

ranging from 9% higher than expected(Slovenia) to 24% higher than expected 

(England). 

 

  

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

Year 2009 
 

Figure 1b. Age and sex-standardised CID hospitalisation rates per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 
Each dot represents the relevant healthcare administrative area in each ECHO country (Healthcare areas in Spain). The y-axis charts the standardised rate per 
10,000 inhabitants (age 18+) for the administrative area. The figure is generated based on the total number of CID hospitalisations recorded in 2009 in ECHO 
countries. In Figure 1b admission rates have been normalised to facilitate comparison of the degree of variation across countries 
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Acute Myocardial Infarction (AMI)  

 

AMI admission rates were similar to those of other ECHO countries: the Spanish 

rate was the lowest (1 hospitalisation per 726 adults), close to that of Portugal. 

Slovenia recorded the highest rate, at 1 admission per 449 adult inhabitants, 

followed by England, at 1 per 597 adults. Differences between areas with the 

highest and lowest rates of AMI hospitalisations were around 2-fold in all ECHO 

countries. 

Variation not attributable to chance was low to moderate, except in Slovenia 

where it reached 34% higher that randomly expected. In Spain 11% of variation 

exceeded that which could be randomly expected (see Table 2 in Appendix 1a).  

 

  

Figure 2a. Age and sex-standardised AMI hospitalisation rates per 
10,000 inhabitants (natural scale to compare actual rates).                

Year 2009 

Figure 2b. Age and sex-standardised AMI hospitalisation rates per 
10,000 inhabitants (normalised scale to compare degree of variation). 

Year 2009 

 

 

 

 

Each dot represents the relevant healthcare administrative area in each ECHO country (Healthcare areas in Spain). The y-axis charts the standardised rate per 
10,000 inhabitants (age 18+) for the administrative area. The figure is generated based on the total number of AMI hospitalisations recorded in 2009 in ECHO 
countries. In Figure 2b admission rates have been normalised to facilitate comparison of the degree of variation across countries. 
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Percutaneous Coronary Interventions (PCI)  

 

Spain recorded the lowest PCI rate among ECHO countries, at 1 admission per 

419 inhabitants aged 40 or older, close to that of Portugal, the country with the 

lowest rate. This was half the rate recorded in Slovenia, the country with the 

highest rate. Despite its low PCI rate, the difference recorded between 

healthcare areas with the highest and lowest rates was close to 5-fold, indicating 

marked differences in PCI utilisation across the Spanish territory. Slovenia, 

England and Portugal showed similar differences between healthcare areas with 

the highest and lowest rates (2.2 to 2.6-fold).  

Systematic variation ranged from just 8% higher than expected by chance in 

England and Portugal to 1.8 times higher than expected in Slovenia. In Spain this 

value was close to the ECHO average, at 22% higher than expected by chance 

(see Table 3 in Appendix 1a). 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3a. Age and sex-standardised PCI utilisation rates per 
10,000 inhabitants (natural scale to compare actual rates).                      

Year 2009 

Figure 3b. Age and sex-standardised PCI utilisation rates per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 

  

Each dot represents the relevant healthcare administrative area in each ECHO country (Healthcare areas in Spain). The y-axis charts the standardised rate per 
10,000 inhabitants (age 40+) for the administrative area. The figure is generated based on the total number of PCI procedures recorded in 2009 in ECHO 
countries. In Figure 3b admission rates have been normalised to facilitate comparison of the degree of variation across countries. 
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Coronary Artery Bypass Grafting (CABG)  

 

Spain recorded the lowest CABG rate among ECHO countries, at 1 admission per 

2959 inhabitants aged 40 or older. This was 3 times less the rate recorded in 

Denmark, the country with the highest rate.  

Conversely, at the local level, the difference between areas with the highest and 

lowest CABG rates was the greatest in all ECHO countries, at close to 10-fold. In 

Denmark and England, this difference was around 2-fold.  

The systematic part of this variation was high in all countries, reaching 27% 

higher that randomly expected in Spain (see Table 4 in Appendix 1a). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4a. Age and sex-standardised CABG utilisation rates per 
10,000 inhabitants (natural scale to compare actual rates).         

Year 2009 

 

Figure 4.b. Age and sex-standardised CABG utilisation rates per 
10,000 inhabitants (normalised scale to compare degree of 

variation). Year 2009 

 

  

Each dot represents the relevant healthcare administrative area in each ECHO country (Healthcare areas in Spain). The y-axis charts the standardised rate per 
10,000 inhabitants (age 40+) for the administrative area. The figure is generated based on the total number of CABG interventions recorded in 2009 in ECHO 
countries. In Figure 4b intervention rates have been normalised to facilitate comparison of the degree of variation across countries. 
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Funnel plots allow the assessment of the performance of individual hospitals 

against the international benchmark. Each hospital (dot) is charted by its risk-

adjusted case fatality rate and the volume of patients or procedures per year. The 

benchmark is built based on the average ECHO hospital CFR (risk-adjusted) and its 

95% and 99% CIs. The solid grey line represents the ECHO CFR, red lines correspond 

to the 95% confidence interval control limits and the dashed blue lines represent to 

the 99% confidence interval limits. These thresholds represent the boundary 

between expected variation in outcomes (not significantly different from the 

average) and significant variation. Outcomes lying beyond the upper thresholds are 

indicative of poor performing hospitals (alert or alarm position); outcomes below 

the lower limits indicate good or excellent performing hospitals. Outliers (in either 

direction) should be investigated further to identify the underlying factors and 

should be addressed or used as examples of good practice.   

 

b. Hospital approach 

 

The analysis in the following section focuses on providers, benchmarking for 3 

quality outcome indicators. The main parameters of interest are the actual value 

of the hospital case-fatality rate (CFR), and the relative position compared to the 

ECHO benchmark and its confidence interval limits (95 and 99% levels), built into 

a funnel plot. This relative position allows for the classification of hospital 

performance as average, good, excellent, alarm and alert. 

ECHO benchmarks are generated based on the expected average behaviour, 

using data from all hospitals in the 5 countries analysed (multilevel regression 

modelling). All CFRs are risk-adjusted for sex, age, severity of the underlying 

condition and co-morbidity (Elixhauser index). This way, differences across 

providers should not be attributable to patient characteristics, affecting their 

inherent probability of dying after admission or surgery (Appendix 4 provides 

details about the variables included in the risk-adjustment procedure). 

Hospitals with less than 30 patients or procedures/year have been excluded from 

the analysis to avoid noise when modelling (Table 5, Appendix 1b, details the 

number of hospitals, per indicator, excluded under this criterion, and the 

percentage of treated patients). In fact, the amount of interventions conducted 

at each hospital, or so-called "volume", is one of the significant explanatory 

variables when analysing the risk-adjusted CFR, and has been proposed as a 

potential factor contributor to the observed differences in rates across hospitals. 

The threshold for high and low-volume hospitals has been empirically set at 250 

patients or procedures/year.  

 

Different healthcare 

systems across Europe, 

with different 

organizational features, 

may obtain different 

outcomes in dealing with 

ischaemic coronary 

disease. Comparing 

outcomes across 

individual hospitals in 

each country provides 

insights as to where 

interventions could be 

aimed in order to improve 

case fatality rates for 

patients with coronary 

conditions.  

International comparison 

adds a complementary 

perspective to the usual 

national-based 

benchmarks.   
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In-hospital mortality: Acute Myocardial Infarction (AMI).  

 

In-hospital risk-adjusted CFR per 1,000 AMI patients (urgent admission of 

patients aged 18 or older) is a widely used indicator of the quality and safety of 

hospital care. 

In 2009 in the ECHO area, 146,859 hospital admissions of patients aged 18 or 

older were flagged as AMI. Of these, 12,582 died. After risk-adjusting modelling, 

the ECHO average CFR was 99.03 per 1,000 hospitalised patients, which means 

that 1 in 10 AMI admissions resulted in death. 

In Spain in 2009, 1 in every 10.7 AMI patients admitted to a hospital died (risk-

adjusted CFR, 93.75 per 1,000), the lowest rate among ECHO countries, at 5.3 per 

thousand points below the ECHO average. 

The total number of ECHO hospitals analysed was 435; 55% of these were flagged 

as high volume hospitals (more than 250 AMI patients in a year) and cared for 

82.5% of the total number of hospitalised AMI patients.  

In 2009, 82 out of 202 centres were classed as high volume hospitals, and cared 

for 70.6% of all hospitalised AMI patients. In fact, Spain, together with Denmark, 

had the second lowest percentage of AMI patients treated at high volume 

hospitals in the ECHO area.  

Of the 202 Spanish centres, 15 were flagged as alert or alarm performers in 

terms of adjusted CFR. In terms of exposure, 5.2% of all AMI patients were 

treated at these alert/alarm hospitals, the lowest percentage among all ECHO 

countries. Nonetheless, 39.82% of all AMI patients were admitted to hospitals 

classed as good or even excellent performers (see Table 6, Appendix 1b, for 

further details).  

Figure 5 shows the risk-adjusted CFR for each of the ECHO hospitals. Their 

position relative to the ECHO benchmark is indicated in the funnel plot.  
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The outcomes shown in the funnel plot indicate good performance; 67% of 

hospitals were close to the average, indicating that the risk-adjusted in-hospital 

mortality did not differ significantly from the ECHO benchmark.  

All but one of the Spanish hospitals flagged as alarm or alert treated less than 250 

AMI patients per year. 

 

In-hospital mortality after Percutaneous Coronary Intervention (PCI)  

 

In 2009, 132,737 patients aged 40 or older underwent a PCI procedure at one of 

the ECHO country hospitals. Of these, 2,623 died (1 per 51 intervened patients). 

The ECHO risk-adjusted CFR was 19.86 per 1,000 patients (age 40+) undergoing a 

PCI procedure. That year, Spain had by far the highest risk-adjusted CFR, at 5.7 per 

thousand points above ECHO benchmark, and almost 12 per thousand points 

above the CFR of England, the country with the lowest rate.  

Within the ECHO framework, 80% of the hospitals performing PCI procedures 

were high volume and cared for 95.44% of patients undergoing that procedure. In 

 

Figure 5. In-hospital case fatality rate for AMI admissions across hospitals in ECHO countries. Year 2009. 

Each dot represents an ECHO hospital that treated more than 30 AMI cases in that year. The expected number of deaths per 1,000 hospitalised patients is 
based on the average calculated across ECHO hospitals. Spanish hospitals are indicated in blue. 
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Spain the corresponding proportion was 94.5% (see Tables 5 and 7 in Appendix 

1b).  

Contrary to expectations, the bulk of Spanish alarm hospitals performed more 

angioplasties and had worse risk-adjusted case fatality rates than those 

performing fewer interventions. All but one of those alert/alarm hospitals were 

classed as high volume, and cared for almost 34% of all patients, while only a 4% 

of patients underwent interventions at hospitals flagged as good performers, the 

lowest share of all ECHO countries (See Table 7, Appendix 1b, for further details). 

 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 6. In-hospital case fatality rate after Percutaneous Coronary Intervention across hospitals in ECHO countries. Year 2009.  

 

Each dot represents an ECHO hospital that performed more than 30 PCIs in that year. The expected number of deaths per 1,000 hospitalised patients is based 
on the average calculated across ECHO hospitals. Spanish hospitals are indicated in blue. 
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In-hospital mortality after Coronary Artery Bypass Graft (CABG) 

 

In 2009, the 89 ECHO hospitals performing CABG surgery performed 

interventions in 33,683 patients aged 40 and older. Of these, almost 4% died. In 

terms of risk-adjusted CFR, this death rate represents 1 in every 20 patients 

undergoing the procedure. More than half of those 89 centres were categorised 

as "high volume", and conducted 82.16% of all CABG procedures performed that 

year in ECHO countries.  

It is worth highlighting that 61.26% of all patients were treated at hospitals 

flagged as alert/alarm, while 5.61% were treated at hospitals flagged as 

good/excellent performers  

The percentage of Spanish patients undergoing CABG surgery who were treated 

at higher volume hospitals was 20.9%. None of these hospitals were flagged as 

excellent performers, while 26% of hospitals performing CABG were flagged as 

alert or alarm performers. 

The risk-adjusted case fatality rate after CABG shown in Figure 7, and indicates 

poor performance for Spain in 2009. All but two of the alert/alarm hospitals in 

this international comparison are Spanish. Relative to the ECHO benchmark, the 

Spanish risk-adjusted CFR for CABG was by far the highest, at 15.7 per thousand 

points above the ECHO average. This is over twice rate recorded in England, the 

country with the lowest rate.  
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Figure 7. In-hospital case fatality rate after CABG across hospitals in ECHO countries. Year 2009. 

 

Each dot represents an ECHO hospitals that performed more than 30 bypass surgeries in that year. The expected number of deaths per 1,000 hospitalised 
patients is based on the average calculated across ECHO hospitals. Spanish hospitals are indicated in blue. 
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III.    IN COUNTRY VARIATION 

 

In this section, the incidence of coronary ischaemic disease and the intensity of 

use of alternative revascularization procedures performed in Spain is analysed 

from an internal perspective, comparing results in healthcare-relevant 

administrative areas (geographic approach) or hospitals (providers approach) 

within the country. 

The analysis is two-fold, and follows the same structure as described in the 

previous chapter:  

a. Geographic approach: this compares the burden of disease and the 

intensity of exposure to treatment of the population, depending on the 

place of residence (i.e., both the magnitude and the within-country 

variation across local authorities (áreas sanitarias) and regions.  

b. Hospital approach: this examines the quality of hospital care in terms of 

case fatality rates for patients with acute myocardial infarction (AMI) and 

for the procedures of election in those cases. These outcomes are used 

to benchmark individual Spanish hospitals  

 

a.   Geographic approach 

 

The magnitude and the variation in coronary conditions and/or revascularization 

procedures across the country is mapped out for two healthcare-relevant 

administrative tiers: 199 Healthcare Areas and 17 Regions or Comunidades 

Autónomas. While healthcare area would represent local provision of care, 

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

areas they encompass. 

 

Coronary Ischaemic Disease admissions (CID) 

 

In 2009, Spain recorded 78,585 CID admissions, 1 admission per 485 Spanish 

adult inhabitants.  

There was a 2.6-fold difference in CID admissions between healthcare areas with 

the highest and lowest rates. Systematic  variation was just 10% higher that 

randomly expected, and region accounted for 28% of variation not accounted for 

by healthcare areas (see Tables 9 and 10 in Appendix 2a). 

CID admissions are 

considered a proxy of the 

burden of cardiovascular 

disease at the geographical 

level.  

In the ECHO framework 

this indicator is used as a 

άcalibratorέ and aids the 

interpretation of results 

about the intensity of 

population exposure to 

revascularization 

procedures (coronary 

artery bypass graft and 

percutaneous coronary 

intervention). 
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Figure 10. Age and sex-standardised CID hospitalisation rate per 
10,000 inhabitants by regions. Year 2009 

Figure 11. Observed/expected CID admissions ratio by regions. 
Year 2009 

 

 

Maps on the left (standardised rates) show the number of admissions flagged as CID; the darker the colour, the higher the number of admissions (always per 

10,000 adult inhabitants). Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). Legend indicates the range of standardised rates within 
each quintile. Maps on the right represent the relative risk of hospitalization for CID in each area using the observed to expected ratio of CID hospitalisation as a 
proxy. Populations living in areas with values >1 (bluish) are overexposed to the risk of CID hospitalisation, while those in areas with a ratio <1 (pink) are 
underexposed. 

 

 

 
 

Figure 8. Age and sex-standardised CID hospitalisation rate per 
10,000 inhabitants by healthcare areas. Year 2009 

Figure 9. Observed/expected CID admissions ratio by healthcare 
areas. Year 2009 
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Healthcare areas with high CID admission rates were located in the southern half 

of Spain (Figure 8). Residents in most of these areas had a risk of CID admission 

that was at least 20% above the national average (bluish areas in Figure 9). By 

contrast, local authorities with low rates, in which residents had a lower risk of 

CID hospitalisation, were located in the north-eastern part of the country. 

At the regional level, the risk of hospitalization for CID was higher than the 

national average for residents in Andalucia, Murcia and Asturias (dark blue areas 

in Figure 11). Populations living in País Vasco, Navarra and Madrid had the lowest 

risk of CID admissions in the territory (purple areas in Figure 11). 

 

Percutaneous Coronary Interventions (PCI) compared with burden 

of Coronary Ischaemic Disease (CID) 

 

During 2009, Spain recorded 48,368 PCI interventions; 1 procedure per 495 

inhabitants aged 40 or older. 

There was an over 4-fold difference in exposure to the procedure between 

healthcare areas with the highest and lowest rates. Moreover systematic 

variation was 19% higher than randomly expected, and region explained up to a 

44% of this variation, which suggests a role of regions in modulating the provision 

of this intervention (see Tables 9 and 10 in Appendix 2a). 

Some overlap between the intensity of PCI utilisation and the risk of CID 

admission could be expected, given that CID admission is a proxy of the burden of 

coronary disease. However, burden of ischemic disease only accounted for 16% 

of PCI variation across healthcare areas. At the regional level, some correlation 

was observed in the Andalucia, Murcia, Extremadura and Castilla-La Mancha 

regions (where high PCI rates coincided with an increased risk of CID admission) 

and in País Vasco, Navarra, Aragón, Castilla-León (where low PCI rates coincided 

with a reduced risk of CID admission). However, residents in Madrid, Cataluña, 

Galicia and Canary Island had high PCI rates together with a low risk of CID 

admission, while Asturias showed an increased risk of CID admission together 

with low exposure to PCI (Figures 14 and 15). 
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Figure 14. Age and sex-standardised PCI utilisation rate per 10,000 
inhabitants by regions. Year 2009 

Figure 15. Observed/expected CID admissions ratio, by regions. 
Year 2009 

 

 

Maps on the left (standardised rates) show the number of admissions flagged as PCI; the darker the colour, the higher the number of procedures performed, per 
10,000 inhabitants aged 40+. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). Legend indicates the range of standardised rates within 
each quintile. Maps on the right represent the relative risk of hospitalization for CID in each area using the observed to expected ratio of CID hospitalisation as a 
proxy. Populations living in areas with values >1 (bluish) are overexposed to the risk of CID hospitalisation, while those in areas with a ratio <1 (pink) are 
underexposed. 

 

 

 

  

 

Figure 12. Age and sex-standardised PCI utilisation rate per 10,000 
inhabitants by healthcare areas. Year 2009      

Figure 13. Observed/expected CID admissions ratio, by healthcare 
areas. Year 2009 
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Coronary Artery Bypass Graft (CABG) compared with burden of 

Coronary Ischaemic Disease (CID) 

 

In 2009, Spain recorded 7,068 CABG procedures; 1 surgery per 3,378 inhabitants 

aged 40 or older. 

There was a 9.3-fold difference in exposure to the procedure between healthcare 

areas with the highest and lowest rates, and 22% of this variation could not be 

deemed random. As seen for PCI utilisation, variation in CABG surgery was highly 

influenced by regions; up to 43% of the observed variation was explained by a 

regional effect (see Tables 9 and 10 in Appendix 2a). 

A certain pattern of high-rate healthcare areas was observed in the north-

western part of the country. With some exceptions, CABG utilisation did not 

correlate with burden of disease (Figure 16 and 17). At the regional level, CABG 

procedures and the risk of CID hospitalisation appeared to be inversely related, 

with the exception of Asturias, whose residents had a higher risk of CID 

admission but which had one of the highest CABG rates in the country. In general 

however, lower CABG rates were observed in regions with increased risk of CID 

hospitalisation, such as Andalucia, Murcia and Castilla-La Mancha (Figures 18 and 

19). 
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Figure 18. Age and sex-standardised CABG utilisation rate per 
10,000 inhabitants by regions. Year 2009 

Figure 19. Observed/expected CID admissions ratio by regions. 
Year 2009 

 

 

Maps on the left (standardised rates) show the number of admissions flagged as CABG; the darker the colour, the higher the number of procedures performed, per 
10,000 inhabitants aged 40+. Areas are clustered into 5 quintiles according to their rate value (Q1 to Q5). Legend indicates the range of standardised rates within 

each quintile. Maps on the right represent the relative risk of hospitalization for CID in each area using the observed to expected ratio of CID hospitalisation as a 
proxy. Populations living in areas with values >1 (bluish) are overexposed to the risk of CID hospitalisation, while those in areas with a ratio <1 (pink) are 
underexposed. 

 

 

 

 
 

Figure 16. Age and sex-standardised CABG utilisation rate per 
10,000 inhabitants by healthcare areas. Year 2009 

Figure 17. Observed/expected CID admissions ratio by healthcare 
areas. Year 2009 
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Percutaneous Coronary Interventions (PCI) vs. Coronary Artery 

Bypass Graft (CABG) 

 

PCI and CABG are effective and safe revascularization procedures that have 

improved survival and quality of life in recent decades. PCI has been proven to be 

the best option at reducing the risk of death, particularly when the number of 

affected blood vessels is low (primary PCI has superseded all other alternatives). 

However, CABG is still considered more effective when dealing with multivessel 

disease (3 or more vessels involved). 

These procedures can be considered as distinct interventions with different 

ŎƭƛƴƛŎŀƭ ƛƴŘƛŎŀǘƛƻƴǎΣ ƻǊΣ ŀƭǘŜǊƴŀǘƛǾŜƭȅΣ ŀǎ άǎǳōǎǘƛǘǳǘŜέ ŀǇǇǊƻŀŎƘŜǎ for the same 

clinical condition. Therefore, analysis of their respective patterns of utilisation 

provides some indication as to how populations are being served. Trends in the 

same direction for both procedures would rule out ǘƘŜ άǎǳōǎǘƛǘǳǘƛƻƴέ ƘȅǇƻǘƘŜǎƛǎ, 

whereas opposing patterns would suggest a certain degree of compensation 

across procedures, although the two procedures are not equally effective. 

In Spain, although a substitution effect was observed at the regional level, this 

phenomenon was near-negligible at the healthcare area level (Figures 22 and 23), 

as evidenced by a negative correlation of -0.09. 
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Figure 21. Observed/expected CABG utilisation ratio by healthcare 
areas. Year 2009 

 

 

Figure 20. Observed/expected PCI utilisation ratio by healthcare 
areas. Year 2009 

  

Figure 22. Observed/expected PCI utilisation ratio by regions. Year 
2009 

Figure 23. Observed/expected CABG utilisation ratio by regions. 
Year 2009 

 

 

Maps represent the level of performance of �������Z�����Œ�����U���µ�•�]�v�P���š�Z�����^�}���•���Œ�À�������š�}���š�Z�������Æ�‰�����š�����_���Œ���š�]�}��of the number of revascularisation procedures as a proxy of the 
risk of cardiovascular intervention. Residents living at areas with values >1 (bluish) are overexposed to the risk of certain cardiovascular interventions, while those 
in areas with a ratio <1 (pink) are underexposed to the risk of these cardiovascular interventions. 

 

 

 


