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who have one or more risk factors has been under-assessed. Aspects such as 
these reinforce the picture of the extent of under-treatment.  
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Pacemaker type in sick sinus syndrome (C3) 
Sick sinus syndrome is the most common reason for pacemaker treatment 
and this form of arrhythmia includes, among other things, the inability to 
increase heart frequency during work and atrial fibrillation attacks. 

The symptoms of sick sinus syndrome for the patient may range all the 
way from minor symptoms to more pronounced ones such as fainting, at-
tacks of dizziness, shortness of breath, chest pains and palpitations, while 
dementia symptoms may also be present in older patients. The onset of this 
disease usually occurs between sixty and seventy years of age and is equally 
common among both men and women. Those symptoms that are caused by 
a slow heart rhythm are improved by pacemaker treatment, which can also 
be a pre-condition for adequate medical measures that can slow down at-
tacks of fast rhythm in sick sinus. 

In sick sinus syndrome the preference is for atrial stimulation only or AV 
synchronous pacing (AAI or DDD pacemaker). The alternative of ventricu-
lar stimulation only has proved less suitable for treating sick sinus as it car-
ries a greater risk of pacemaker syndrome, atrial fibrillation, thromboem-
bolic complications, heart failure and death. Therefore this is a low-priority 
measure that ought to be avoided according to the national guidelines. 

The comparison and the result 
The indicator refers to patients with a sick sinus who have had a pacemaker 
inserted for the first time. The measure shows the percentage of these pa-
tients who received the preferred pacemaker treatment with atrial stimula-
tion, that is to say, implantation of an AAI or DDD pacemaker. 

The comparison refers to the period from 2006 to 2007 and covers 5,036 
patients with a sick sinus who received a pacemaker. Only patients below 
ninety are included in the comparison and only first-time insertions. Slightly 
more than half of them were women. Data have been obtained from the 
Swedish ICD and Pacemaker Register. 

The national trend shows a rapidly rising percentage of patients with AAI 
or DDD pacemakers, which climbed from 85% in the period from 2002 to 
2003 to 88% in the period from 2006 to 2007, and there are very small dif-
ferences between men and women. 

There is very great variation among the county councils, ranging from 
Jämtland with over 50% to Östergötland, where 96% of all patients received 
atrial stimulation with an AAI or DDD pacemaker. 

The differences among the hospitals are equally great, and the percentage 
of patients receiving atrial stimulation varies from 48% to 98%. A large 
number of hospitals still use the non-recommended method of ventricular 
stimulation to an excessive degree. 

There ought to be almost 100% of patients receiving atrial stimulation 
with an AAI or DDD pacemaker, and thus many of the hospitals have con-
siderable scope for improvement.  
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Complications in pacemaker and ICD-implantation (C4) 
If the heart beats too slowly or irregularly, this may lead to dizziness, faint-
ing spells or sudden death. The background cause of this arrhythmia may, 
for example, be a sick sinus, atrial fibrillation or a blockage in an AV node. 
The insertion of a pacemaker is done to help the heart to restore a suffi-
ciently fast pulse or achieve an even rhythm. 

An ICD or implantable defibrillator is inserted into patients to prevent se-
rious ventricular arrhythmiae and thus reduce the risk of sudden heart death. 
A CRT or failure pacemaker is used for severe heart failure and contributes 
towards optimising the heart’s pumping action, thereby ensuring a higher 
quality of life and a longer lifespan. 

A standard pacemaker operation is normally uncomplicated and takes 
around one hour and is an in-patient intervention, although in certain cases it 
is also performed as day surgery. Around 6,000 first-time insertions of 
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pacemakers are undertaken annually. ICD and above all CRT implantations 
are more complicated interventions with a greater risk of complications. A 
little over 600 first-time ICD insertions are performed annually, in addition 
to replacement operations. There are currently over 40,000 individuals with 
a pacemaker in Sweden according to the Swedish ICD- and Pacemaker Reg-
ister. 

Of those implantations performed in 2006, the percentage of standard 
pacemakers was over 90% and that of failure pacemakers, 7% to 8%, while 
the remainder were implantable defibrillators (ICD). Treatment with ICD 
and CRT is relatively recent and the implantation frequency can thus be 
expected to rise. The implantation of a pacemaker carries a risk of complica-
tions, and the incidence of complications is thus a natural indicator in fol-
lowing up quality. 

The comparison and the result 
The indicator shows the percentage of patients who are affected by compli-
cations within 365 days in the case of first-time implantation, replacement 
or correction of a standard pacemaker, CRT pacemaker or implantable defi-
brillator. The complication may refer to both events during the care session 
and those that occur afterwards. The indicator is included in the set of indi-
cators for following up cardiac care in the national guidelines and has a 
similar formulation. 

The comparison includes almost 18,000 patients who received treatment 
during the period from 2006 to 2007, a little over 10,000 of whom were 
men. Data have been obtained from the Swedish ICD- and Pacemaker Reg-
ister, which states that all care providers in Sweden participate in data col-
lection. Data are described at hospital level only. 

A complication is considered to be an unforeseen event involving the 
malfunction of the pacemaker system or another incident that has serious 
implications for the patient. In order to be registered as a complication, the 
degree and nature of the event must be such that either an operative inter-
vention or drug treatment, e.g., antibiotics for an infection, is required. 

In the country as a whole, the percentage of complications was 5.9% dur-
ing the period from 2006 to 2007. The percentage of patients suffering com-
plications has fallen slightly in the past three years from 6.5% to 5.7% in 
2007. 

Major differences are found among the hospitals, with complication fre-
quencies of a few percent to over 10% for one group of hospitals, and these 
are so great that they may also be due to discrepancies in the degree of uni-
formity and completeness of complication registration. Every hospital regis-
ters its own complications in conjunction with an operation or follow-up, 
and data validation is done solely on the basis of removing unreasonable 
data from the register database. Hospitals that registered fewer than 2% 
complications are considered to have too high a level of omissions in their 
register to be regarded as reliable.  
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Number of ICD implantations (C5) 
Patients with seriously impaired left ventricular function, after myocardial 
infarction or for other reasons, have a higher risk of sudden death due to 
serious ventricular arrhythmiae. Primary preventive treatment with an im-
plantable defibrillator (ICD) has been shown to reduce the mortality of these 
patients.  

The same is true of the ICD treatment of patients who suffered cardiac ar-
rest or fainting caused by ventricular tachycardia or fibrillation. The treat-
ment in this instance is given to prevent a further serious event and thus has 
a secondary preventive purpose. 

ICD is a cost-effective treatment but has major budget implications as 
every insertion costs over 200,000 crowns according to the cost-per-patient 
database at the Swedish Association of Local Authorities and Regions 
(SALAR). In 2008, however, successful procurement of equipment in sev-
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eral regions and county councils resulted in reduced costs, although the cost 
makes it imperative to ensure that the treatment is given for the right indica-
tion. 

This treatment has relatively high priority in the current guidelines from 
the National Board of Health and Welfare: priority 4 in primary preventive 
treatment and priority 2 in secondary preventive treatment. Primary preven-
tive ICD treatment did not have such a high priority in previous guidelines 
but the treatment is well established for patients who have already suffered a 
cardiac arrest. 

The comparison and the result 
The indicator shows the number of insertions of implantable defibrillators 
per 100,000 inhabitants in the various different county councils. Only first-
time implantations are shown but both those undertaken as primary and sec-
ondary preventive measures are included. The indicator is included in the 
set of indicators for following up cardiac care, in the national guidelines, 
where they are divided into treatment motivated respectively by secondary 
and primary considerations, which is not done here. 

The comparison is age-standardised and refers to the period from 2006 to 
2007. Data have been obtained from the Swedish ICD- and Pacemaker Reg-
ister, which is assessed as having a good degree of coverage for this vari-
able. 

In the country as a whole, around 600 ICD implantations were performed 
annually. Since 2004, the number of annual treatments has doubled from 3.4 
to 7.4 per 100,000 inhabitants. There are considerable differences among the 
county councils, and one group of five councils has more than twice as 
many ICD treatments as the five that show the lowest level in relation to 
population size and age. 

There are also noticeably large differences between the sexes, as women 
are treated to a lesser degree than are men, which may be connected to the 
fact that men show an indication for primary and secondary preventive ICD 
treatment to a higher degree than women do. However, these differences are 
so great that they ought to be noted. 

In accordance with the national guidelines, the need for ICD treatments 
can be assessed at 1,500 per annum, which is equivalent to approximately 
sixteen operations per 100,000 inhabitants. 

The current level of around 600 treatments means that there is a major 
under-treatment in the country as a whole, which is larger in the case of 
those county councils that provide comparatively few treatments, but no 
council achieves the expected level that is estimated in the national guide-
lines.  
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Heart failure 
Heart failure is a chronic illness that means that the heart does not have suf-
ficient strength to pump the blood to the various organs and it often devel-
ops gradually. The symptoms may include fatigue, shortness of breath dur-
ing exertion, breathing difficulties, night coughs and swollen legs. 

There can be a variety of causes, of which the most common is myocar-
dial infarction. The more patients who survive myocardial infarction, the 
more common heart failure thus becomes. Furthermore, a long period of 
high blood pressure may result in the heart becoming fatigued. In addition, 
diseases of the heart muscle itself or the valve system can cause heart fail-
ure. 

It is estimated that in Sweden there are around 200,000 people with symp-
tomatic heart failure and as many with latent heart failure. Approximately 
ten percent of all those over eighty years of age have heart failure, which 
carries a noticeably greater risk of early death and is also a common reason 
for hospital care. It is also usual for heart failure patients to be re-admitted a 
short time after being discharged. The fact that these symptoms are very 
general makes the illness hard to diagnose, especially when it is mild or 
moderate. 

There is a limited supply of quality and other data on heart failure care, 
not least in the light of how serious the illness can be, how common it is and 
the scale of the resources that it requires. 

The following account describes five indicators or comparisons that re-
flect heart failure and, naturally, not all of them pinpoint the quality of the 
care given to heart failure patients. The inadequate supply of good-quality 
register data means that most of these indicators contain a large measure of 
uncertainty and should thus be interpreted carefully. 
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The supply of data is improving in line with the expansion of reporting to 
the RiksSvikt quality register. More uniform diagnostics and registration of 
diagnoses in the Patient Register would permit the development of good 
quality indicators based on that register as well as the Swedish Prescribed 
Drugs Register. 

Avoidable in-patient care in heart failure (D1) 
The need for emergency admissions to hospitals for heart failure can be in-
fluenced, and a correctly treated heart failure patient can be expected to re-
quire fewer admissions. The indicator aims to reflect how successful the 
medical services are in treating heart failure patients, and it covers the entire 
care chain from primary to specialised care. 

The indicator is included in the set of indicators for following up cardiac 
care, in the national guidelines.  The word “Avoidable” in the heading has 
been chosen in order to highlight the fact that the number of admissions can 
be influenced, but this should not be interpreted as meaning that all in-
patient care can be avoided, not even in the case of optimally administered 
treatment in out-patient care. 

The comparison shows two aspects of the use of in-patient care. It shows 
both the number of persons who, during the period from 2006 to 2007, were 
treated in hospital with a primary diagnosis of heart failure, irrespective of 
how many care sessions they had, and also, in a parallel bar, the number of 
care sessions (care episodes) with the primary diagnosis of heart failure. In-
patient care at separate geriatric care units, nursing homes, etc., in those 
county councils that operate or finance such institutions, has been excluded. 
Age standardisation has been undertaken but no account could be taken of 
the background morbidity of the population. 

In the country as a whole, the number of persons treated in hospital dur-
ing the period from 2006 to 2007 was over 44,000 or 234 persons per 
100,000 inhabitants. This figure has fallen from a level of 300 in 1999, but 
has remained unchanged since 2002.  The differences among the county 
councils range from 290 to 166 persons per 100,000 inhabitants. 

Diagram D1 shows that the number of care sessions at a national level 
amounted to 314 per 100,000 inhabitants during the measurement period, 
which is clearly higher than the number of persons. This difference arises 
due to the fact that a group of heart failure patients have more than one care 
session per year. The number of men treated in hospital is considerably 
higher than the number of women, which ought to reflect the former’s 
higher morbidity, and the same gender pattern applies to the number of care 
sessions. 

It is not possible to state the extent of that part of in-patient care that is 
avoidable, above all because the background morbidity is not known. This 
also makes it difficult to interpret the variation among county councils. A 
county council may have few people being treated either because of a low 
number of heart failure patients or because they receive good care, and the 
same comment also applies to the number of care sessions. 

Continued indicator development is required. Hospital comparisons relat-
ing to repeated care session for heart failure can both show a variation from 
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which conclusions can be drawn, and also support in-depth analyses of what 
factors ensure successful treatment of this large patient group, in both pri-
mary and hospital-based care. 
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RAAS inhibitor in heart failure (D2) 
Blood pressure lowering treatment with RAAS inhibitors (ACE inhibitors 
and angiotensin II receptor blockers, ARB) has shown very good preventive 
effects on patients with heart failure with varying degrees of severity. The 
treatment reduces the risk of hospital admission, myocardial infarction and 
death among heart failure patients. 

This treatment has high priority in the national cardiac care guidelines. In 
principle all heart failure patients should be treated, if there are no medical 
obstacles. For reasons of cost ACE inhibitors should be used as the first 
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choice, and ARB only in cases of intolerance of ACE inhibitors or when 
there is an indication for simultaneous treatment with both drugs. 

The comparison and the result 
The indicator relates to patients with a diagnosis of heart failure who re-
ceived in-patient care and the percentage of these who were treated with 
RAAS inhibitors, i.e., ACE inhibitors or ARB. The comparison is based on 
8,055 patients below the age of eighty, who in 2007 received in-patient care 
and were diagnosed as having heart failure, of whom 34% were women. 
Their drug usage relates to drugs dispensed zero to six months after they 
were discharged from hospital. The data have been obtained from the Pa-
tient Register and the Swedish Prescribed Drugs Register. 

In the country as a whole, just over 86% of the patients were treated with 
RAAS inhibitors. No development trend over time is available, and the dif-
ferences among the county councils are relatively modest. This variation 
ranges from Skåne with 82% of patients treated to Västernorrland with 95% 
and is greater at hospital level. Ten hospitals are below the 80% level, while 
over twenty treat 90% or more of heart failure patients. 

There is a gender difference in that men were treated in 88% of the cases 
and women in 83%. In Jönköping, Kronberg and Halland, this difference is 
ten percentage points in favour of the men. 

In the light of the recommendation in the national guidelines it can be es-
timated that at least 90% of the patients ought to be treated with RAAS in-
hibitors. A certain level of under-treatment exists within the country as a 
whole and a significant level is found in several county councils and hospi-
tals. A little over a third of the hospitals achieve up to 90% of patients 
treated. 

A source of error and a problem with comparisons are that only heart fail-
ure patients who receive in-patient care are included and these are probably 
patients with more severe heart failure than those treated only as out-
patients, which reinforces the notion of under-treatment. The degree of ill-
ness of the patients treated as in-patients at the hospitals may vary, which 
can influence the outcome, even if in principle all heart failure patients 
should have this treatment. 
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Beta-blockers in heart failure (D3) 
Beta-blockers lower blood pressure, pulse and heart minute volume, which 
provides protection against such things as dangerous arrhythmiae and car-
diac arrest. In the long term beta-blockers also have a positive effect on the 
pumping ability of the heart in patients with heart failure. Hence, beta-
blockers in heart failure patients have been shown to protect against both 
sudden death and death caused by the reduced pumping ability of the heart. 
In addition, this treatment results in less need for hospital care of heart fail-
ure patients. 

The treatment has a low cost per year of life gained, and long-term treat-
ment with beta-blockers for heart failure patients therefore has a high prior-
ity in the national cardiac care guidelines. In principle all patients should be 
treated, except those for whom there are medical reasons to abstain from 
such treatment. 

The comparison and the result 
The indicator relates to heart failure patients treated in hospital and measures 
the percentage of those treated with beta-blocker drugs. The total number of 
patients included in this comparison was 8.055, of whom 34% were women. 
Patients below the age of eighty, who in 2007 received in-patient care, are in-
cluded. Their drug usage relates to drugs dispensed zero to six months after 
they were discharged from hospital. The data have been obtained from the Pa-
tient Register and the Swedish Prescribed Drugs Register. 

In the country as a whole, 85% of all heart failure patients were treated 
with beta-blockers, which is a slightly higher percentage than that recorded 
in the data for 2007 in the quality register RiksSvikt. The differences among 
the county councils are relatively small. The lowest percentage of patients 
treated was found in Blekinge with 76%, while Örebro had the highest per-
centage, with 91% of patients treated.  

As expected, at hospital level, the differences were greater. Seventeen 
hospitals of the total of sixty-six compared here treat 80% or fewer, while 
fourteen hospitals treat 90% or more of the heart failure patients. 

The national guidelines do not state any target level for the percentage 
that ought to be treated, but it is estimated that this ought to be at least 90% 
of the patients below eighty. There is thus a certain degree of under-
treatment in several county councils and at several hospitals, and a consid-
erably higher degree of under-treatment at those hospitals that have the low-
est percentages of heart failure patients treated with beta-blockers.  
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The number of implanted pacemakers for cardiac  
resynchronisation therapy (D4) 
Heart failure is treated, above all, with drugs, and the insertion of CRT 
pacemakers is a relatively new treatment for heart failure patients where 
there are indications that the heart ventricles are not being activated in a 
normal manner. CRT stands for Cardiac Resynchronisation Therapy and 
insertion results in both heart ventricles being activated in a manner that 
optimises the pumping ability of the heart (increased QRS width on an 
ECG). For many patients with severe heart failure, CRT means a higher 
quality of life and an extended lifespan. A CRT pacemaker can also reduce 
the need for drug treatment and hospital admission. 

That the treatment is relatively new and there are major differences in 
practice make it important to monitor the introduction of CRT as a treatment 
for heart failure. It is cost-effective but the unit cost has a major direct im-
pact on the costs, which vary from around 50,000 crowns (CRT-P) to 
175,000 crowns (CRT-D). 

In the national guidelines the measure has a relatively high priority (prior-
ity 3) for patients with moderate to severe heart failure and an indication for 
this treatment. 

The comparison and the result 
The indicator shows the number of heart failure patients per 100,000 who 
during the period from 2006 to 2007 had a failure pacemaker (CRT-P) or an 
ICD with CRT function (CRT-D) inserted. The comparison is age-
standardised, but no other account has been taken of the background mor-
bidity in the various county councils. The data have been obtained from the 
Swedish ICD- and Pacemaker Register. 

Every year in the country as a whole, around 600 heart failure patients 
had a CRT or a combined CRT pacemaker and ICD inserted, as an average 
for the period between 2006 and 2007. This is equivalent to 6.6 insertions 
per 100,00 inhabitants, and over 70% of these procedures were performed 
on male patients. 

Between 2005 and 2007 the annual number of implantations varied be-
tween 430 and 630 and during this period there was no clear indication of 
any rising trend. There are very great differences among the county coun-
cils, and only Västerbotten and Gotland have a treatment frequency higher 
than ten implantations per 100,000 inhabitants and year. 

In the national guidelines the need for annual first-time implantations was 
estimated at 1,500, which is equivalent to a little over sixteen implantations 
per 100,000 inhabitants and year. In an international comparison Sweden 
has a fairly low implantation frequency. 

The most important observations are both that there is a noticeable degree 
of under-treatment, based on the estimated need in the national guidelines, 
and that noticeably more men than women are treated. 
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Dead or re-admitted after treatment for heart failure (D5) 
It is relatively common for the patients to die or be re-admitted a short time 
after hospital care for heart failure. Heart failure is a chronic illness, which 
means that the outcome of death after hospital care is a complicated quality 
measure, but one that it is still worth focusing on. The cause of this re-
admission may include premature discharge of heart failure patients, inade-
quate drug treatment or patients receiving rather poor information about the 
disease. 

Avoidable re-admissions are a quality defect that cause both greater pa-
tient suffering and higher costs for the medical services.  According to the 
2007 annual report of the quality register RiksSvikt, studies have estimated 
the annual cost of hospital care for heart failure patients at between two and 
three billion crowns annually. Heart failure is one of the most common di-
agnoses in elderly patients receiving hospital care. 

The comparison and the result 
The indicator refers to patients treated in hospital for heart failure. The 
measure states the percentage of patients who within thirty days of their 
discharge have either died or been re-admitted to hospital diagnosed with 
heart failure. Data have been obtained from the Patient Register, and the 
comparison refers to all ages, while age standardisation has been performed. 

During the measurement period from 2004 and up to and including Octo-
ber 2007, a total of 73,345 care episodes with a primary diagnosis of heart 
failure were registered. Around 8,700 patients died within thirty days, and 
among the survivors around 5,700 were re-admitted within 30 days. The 
percentage of dead or re-admissions in the country as a whole was just be-
low 20%, with a small preponderance among men. Death is a more common 
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outcome than re-admission, and men have a considerably higher percentage 
of re-admissions than women (not shown). 

The time trend shows that the percentage of re-admissions has been con-
stant since the beginning of the 1990s, while mortality has declined slightly. 
Up to 1992, when nursing homes and other geriatric care units were trans-
ferred to the primary municipalities, these institutions also reported to the 
Patient Register.    

The variation among the county councils ranges from 17% in Stockholm 
to 24% in Värmland, but the results should be interpreted carefully. That 
over 10% of the patients die within thirty days illustrates their degree of 
illness and advanced age. The variation among county councils and among 
hospitals may be influenced to a great degree by something other than the 
quality of the care measures. If in-patient admission practices differ, then 
this will affect the outcome. The milder the degree of illness of the patients 
admitted, the better the outcome that is shown. For this reason, closer notice 
ought to be paid to case mix in future comparisons. 

The same applies to diagnostic practice. If patients with mild heart failure 
are given this diagnosis more often in one county council or hospital than in 
another, then the outcome for the former body is improved. 

 



 174 

 

 



 175 

 



 176 

 



 177 

Heart valve disease and infantile heart disease 
Waiting times for valve surgery (E1) 
In 2007, in the country as a whole, around 1,600 isolated heart valve opera-
tions were performed, which is equivalent to 20% of heart surgery interven-
tions. The number of valve operations has risen since the beginning of the 
2000s, from a little over 1,000 operations annually to the present level. 
Valve surgery is performed at eight hospitals in the country and on more 
than twice as many men as women. 

Long waiting times for valve surgery can represent risks to the individual 
patient due to such things as a deteriorating medical condition or, in the 
worst case, death. Even if in medical terms the patient’s condition is consid-
ered stable, waiting for an operation in the case of a potential life-
threatening illness can be a mental strain. 

According to the maximum waiting-time guarantee, an operation should 
take place within ninety days of the decision date, and the above factors 
make it desirable to strive for considerably shorter waiting times for valve 
surgery. The indicator is found in the national cardiac care guidelines from 
the National Board of Health and Welfare. 

The comparison and the result 
The indicator shows the median waiting time for an operation, measured 
from the decision date. The comparison includes 1,570 patients who in 2007 
underwent a valve surgery intervention. Combined interventions are not 
included, and data have been obtained from the Swedish Cardiac Surgery 
Register. 

In 2007 the national median waiting time was fifty-four days. During the 
last five years the waiting time has varied from the level of forty-five to fifty 
days at the beginning of the period to just below sixty days during the pe-
riod from 2005 to 2006 before reaching today’s level of fifty-four days. 

There are considerable variations in waiting times for patients of the vari-
ous county councils. Those from Östergötland and Jönköping had to wait 
longer than 100 days for their operations while the patients in Blekinge, 
Örebro, Värmland, Västernorrland and Västmanland waited between twenty 
and forty days. The differences for the patients of the various county coun-
cils arise due to the noticeable variation in waiting times at the eight hospi-
tals. Linköping and Lund have noticeably longer waiting times than the oth-
ers will Karlskrona and Örebro have the shortest. 

An analysis of waiting times ought to take account of the different needs 
of the patients. In clinical practice patients with valve illness are allocated 
priority differently, depending on the symptoms and the degree of severity 
of the heart defect. Patients with tight symptomatic aortic stenosis, which 
causes heart failure and fainting, are operated on with the highest level of 
priority, while a patient with minor symptoms from a moderately leaking 
mitral valve is operated on without any priority. The distribution of different 
patients groups at the clinics can thus influence the waiting times that are 
reported.   
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The median waiting time states the waiting time for the “middle” patient. 
The measure does not provide any information about waiting times for the 
patients who had to wait the longest. Alternative descriptions should be able 
to provide more information about waiting time duration, but this will re-
quire several measures that complement each other. 
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30-day case fatality rate after valve surgery (E2) 
The indicator shows the percentage of patients who died within thirty days 
of a valve operation. The comparison includes 2,908 patients over eighteen 
who were operated on during the period from 2006 to 2007. A little over 
1,100 of these were women, and nearly half of all patients who underwent 
surgery were over seventy. The comparison is not age-standardised, and the 
data have been obtained from the Swedish Cardiac Surgery Register. 

The 30-day case fatality rate after valve surgery is a measure of the qual-
ity of this operative intervention and the post-operative care. The results are 
also affected to a high degree by the condition of the patients operated on 
prior to the operation and the type of surgery that is performed at the various 
units (case mix). 

In recent years the fatality rate has been between 2% and 4% and is at a 
stable level, although a higher percentage of older patients are undergoing 
surgery. During the period from 2006 to 2007 Lund and Linköping have the 
lowest fatality rates, while the remaining hospitals all are close to 3%. 

Since the fatality rate is generally low, individual deaths among severely 
ill patients, who were accepted for cardiac surgery intervention at a clinic, 
can have a considerable effect on the results, expressed in percentage terms. 
The percentage of deaths may thus sometimes be a measure that is hard to 
interpret in comparisons of care quality, despite the fact that a confidence 
interval is used in order to illustrate the statistical uncertainty. 

The fatality rate in Sweden stands up well in comparison with American 
results [4]. In the Society of Thoracic Surgery Database 46,000 valve opera-
tions performed on white patients in the USA were analysed. The post-
operative fatality rate after aortic valve surgery was 3.6% and 6.2% after 
mitral valve interventions. The Swedish Cardiac Surgery Register describes 
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deaths within thirty days, which implies on average a longer observation 
time after the operation date, compared with the American study. 

 

 

Heart disease mortality for children and young people (E3) 
Heart disease mortality in children provides a measure of the ability of the 
medical services to discover, treat and prevent premature deaths in children 
from heart disease.  

Congenital heart defects belong to the most common deformities with an 
incidence of barely 1% of live births. A total of 712 children with congenital 
heart defects were reported in 2006, which is 0.7% of the total number of 
children born that year. Certain heart defects constitute acute conditions 
within hours or days of birth. Others do not manifest themselves until later 
in life, and the development of better diagnostics and treatment has im-
proved survival considerably. 

In total, around 0.3% of young people have heart diseases that imply a 
greater risk of sudden heart death during exertion, for example, in conjunc-
tion with athletics. The most efficient way of reducing this mortality is to 
have a greater degree of observation and investigation of early symptoms of 
heart disease, and in particular hypertrophic cardiomyopathy, which is the 
most common cause of sudden heart death in the under-35s. 

The indicator states the number of deaths of children and young people up 
to eighteen years of age per 100,000. It serves no purpose to state the num-
ber of deaths from heart disease per county council as there are so few cases 
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and there is a great risk of random variations from one year to another. Con-
sequently, only national figures are shown. 

In absolute terms, the number has varied from six to twenty-two deaths 
annually between 1997 and 2006. During the five-year period from 2002 to 
2006 the average number of deaths per 100,000 inhabitants of equivalent 
ages was 0.79. This indicator is suitable for international comparisons.  

Figure E3. Sweden. Number of deaths from cardiac disease per 100 000 inhabi-
tants under 18 years of age. Source: The Cause of Death Register, National Board 
of Health and Welfare 

Five year 
period 

Number of deaths 
during the period 

Deaths per 100 000 
under the age of 18 

1997-2001 67 0,69 
1998-2002 61 0,63 
1999-2003 66 0,68 
2000-2004 61 0,63 
2001-2005 77 0,79 
2002-2006 77 0,79 
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Appendix 2: Cardiovascular disease 
– risk factors, morbidity and mortality 

The primary purpose of this Appendix is to brief the reader on the incidence 
of cardiovascular diseases. It highlights their risk factors, followed by a sur-
vey of their morbidity and mortality in a Swedish and an international per-
spective, and then presents the five disease groups cited in the national car-
diac care guidelines, which divide these diseases into the following groups: 
coronary artery diseases, heart defects and valves, arrhythmia, heart failure, 
and congenital heart defects. Wherever possible, the presentation states the 
number of those suffering from any one of these illnesses (prevalence) as 
well as the number who are affected by this illness during a specific period 
of time (incidence). The Appendix also presents the latest available statistics 
on the number of those receiving somatic in-patient care with a primary di-
agnosis of some form of heart disease. 

What are cardiovascular diseases? 
These are the same as the diseases of the circulatory organs and comprise 
diseases of the heart and the blood vessels, including myocardial infarction, 
angina pectoris, stroke etc. Their primary cause is hardening of the arteries 
(arteriosclerosis), i.e., fatty deposits blocking the blood vessels, which im-
pairs the circulation, resulting in a lack of oxygen (ischemia) in the organs 
of the body that can cause irreparable damage to the heart and brain. Heart 
failure means that part of the cardiac muscular tissue dies from lack of oxy-
gen. 

Risk factors for cardiovascular diseases 
Over 200 risk factors for cardiovascular diseases have been discussed in the 
scientific literature [1]. Apart from advanced age and male gender, smoking, 
high blood pressure and elevated blood fat levels are the best known and 
most well-established risk factors for cardiovascular diseases including 
myocardial infarction. The risk of these diseases is also aggravated by dia-
betes, overweight, an inadequate social network, and also difficult social 
conditions such as financial strain and increased psychosocial stress. Also 
very demanding, monotonous and stressful jobs that offer little scope for 
any influence over one’s working situation have been shown to increase the 
risk of cardiovascular diseases. Alcohol abuse increases the risk of damage 
to the heart and blood vessels, while moderate consumption in adults can 
lower it. 

However, it is the overall risk pattern rather than individual risk factors 
that constitute the total risk and which must form the basis for actions by the 
individual, the medical practitioner and society when it comes to preventive 
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measures. SCORE (Systematic COronary Risk Evaluation) is one example 
of a risk assessment instrument developed by the European Society of Car-
diology (ESC) that is included in the scientific documentation on coronary 
artery disease [2] from the National Board of Health and Welfare. SCORE 
includes gender, age, smoking, systolic blood pressure and serum choles-
terol and by taking these five factors into account, it is possible to calculate 
a ten-year risk of death from a cardiovascular disease. A risk level of below 
5% is considered low, 5% to 10% is a slightly higher risk and 10%, a mod-
erately higher risk. 

The majority of the population are found in groups with low or moderate 
risks of death from cardiovascular diseases, which means that the largest 
number of these deaths occurs in these groups. If many people reduced their 
risks very slightly, this can save more lives overall than if a small number of 
people in the high-risk category substantially cut their risks. In preventive 
efforts it is thus advisable to combine strategies that address high-risk indi-
viduals with population strategies that are directed at a wider audience [3]. 

 In the light of these preventive efforts, it may be of interest to study dif-
ferent risk factors in various counties and municipalities. In a recently pub-
lished compilation of statistics of eight different risk factors [4] what was 
termed as a high-risk group, was distributed among all the counties and re-
gions in Sweden. This high-risk group included individuals who were simul-
taneously receiving drug treatment for diabetes, high blood pressure and 
high blood fats. In the compilation each risk factor had been divided into 
five approximately equal-sized groups from the lowest to the highest values.  

In general, the compilation showed that more men than women had risky 
alcohol habits, were overweight, were being treated for diabetes and blood 
fats with drugs and also belonged to the high-risk group. Furthermore, the 
percentage that ate fruit and vegetables at least five times a day was lower 
among men than among women. On the other hand, there were more 
women than men who smoked on a daily basis. The percentage of women 
who were treated with drugs for high blood pressure was higher than for 
men, and among the women, there was also a smaller percentage that were 
physically active for at least thirty minutes per day. In the compilation it is 
also possible to study risks factors by individual counties and regions and 
compare them with each other. 

Morbidity and mortality in cardiovascular disease 
Of all deaths in 2006, 42% were attributable to a cardiovascular disease. 
Ischemic heart diseases (caused by a lack of oxygen in the heart) repre-
sented the largest group with 18% of total deaths among women and 21% 
among men. The cerebrovascular diseases (those in the blood vessels of the 
brain, strokes, etc.) comprised 10% of the deaths among women and 8% of 
those among men. Tumours account for the next most common cause of 
death at 23% among women and 27% among men. Injuries and poisoning 
accounted for around 5% of the deaths in 2006 [5].  

The risk of dying from a cardiovascular disease has dropped dramatically, 
which is the most important cause of the increasing mean life expectancy of 
both men and women. Cardiovascular diseases, however, are still the most 
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common cause of death. The risk of dying of a form of cancer has not de-
creased to the same extent and cancer in relative terms is becoming an in-
creasingly common cause of death. 

Mortality from myocardial infarction has decreased more than mortality 
from stroke, and the risk of dying from myocardial infarction has been vir-
tually halved in twenty years. Mortality for this disease has fallen less 
among women than among men, both in percentage terms and as an abso-
lute decrease in the number of deaths per 100,000 inhabitants. The percent-
age that died of myocardial infarction in 2006 was 56% of the correspond-
ing level among women for 1987 and 48% among men. This reduction in 
mortality is due in part to the fact that the risk of suffering myocardial in-
farction has declined, and also to the greater chances of surviving an infarc-
tion. The percentage of those suffering an infarction in 2006 among women 
was 86% of the corresponding level for 1987 and 75% among men. Hence, 
mortality has declined more than incidence [6]. 

In 2001, the diagnostic criteria for myocardial infarction were amended, 
which meant that very small cardiac muscle injuries were classified as myo-
cardial infarctions, although this had previously not been the case. This 
change to the criteria meant that the incidence was displaced upwards from 
2002. Despite this, it can be seen that both myocardial infarction incidence 
and mortality continue to decline steadily.  

Unlike myocardial infarction, neither stroke incidence nor mortality de-
creased to any greater extent until the end of the 1990s [7]. 
Stroke incidence in percentage terms declined almost equally among women 
and men, and in 2006, its incidence was 80% of the 1987 level. However, 
mortality has dropped somewhat less among women and was 78% of the 
1987 level, as against 74% for men. 

This decline in the case of stroke is due, as in myocardial infarction, to 
the fact that fewer people suffer a stroke and more survive. This decrease in 
absolute terms, as the number of deaths or strokes per 100,000, is greater 
among men than among women. Men still have a noticeably higher risk of 
suffering and dying from a stroke or myocardial infarction, but the absolute 
differences in the risk of death between men and women are decreasing. 

The risk factors behind suffering a myocardial infarction and a stroke are 
the same but their relative importance is different. The reduced incidence of 
myocardial infarction is probably mainly a result of lower levels of smok-
ing, and falling blood fat levels due to changes in diet. High blood pressure 
is the most important cause of a stroke, and the average blood pressure of 
the population has remained rather static over a long period. It was only in 
recent years that the blood pressure levels began to fall, which may be the 
most important reason why stroke incidence is also falling. The risk of dy-
ing from a myocardial infarction or stroke has also decreased as a result of 
better treatment by healthcare and medical services. 

However, the socio-economic differences in cardiovascular diseases are 
notable [8, 9]. The risk of suffering a myocardial infarction is twice as high 
among people with a low educational level, which means a maximum of 
two years at upper secondary school, compared with those with a high level, 
i.e., education beyond upper secondary level. These social differences are 
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somewhat smaller than they were fifteen years ago, but in principle they still 
persist.  
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Appendix 4: Descriptions  
of Indicators 

In this Appendix, the National Board of Health and Welfare describes the 
indicators used in greater detail than in the main report. This enables those 
readers who so desire, to avail themselves of the assessments made with 
regard to every indicator, the measuring methods employed, and the poten-
tial risk and sources of error associated with the choice of indicators and 
measuring methods.  
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Mortality in ischemic heart disease (A1) 
Measure Mortality in ischemic heart disease and the percentage of 

avoidable mortality thereof. 

Description The measure shows the number of deaths from ischemic 
heart disease per 100,000 inhabitants in the age groups 
below eighty years old, and in this publication, also the 
percentage portion above the national level for 50% of 
these deaths. 

Ischemic heart diseases are currently not included as a 
component of the measures of avoidable mortality that are 
published annually in the causes of death statistics from 
the National Board of Health and Welfare. The dramatic 
drop in mortality in ischemic heart diseases over many 
years indicates, however, that a percentage of these deaths 
can be avoided through medical intervention or changes 
to lifestyles and living conditions. 

The measure is suitable for comparisons over time. 
Method of 
measurement 

Details of underlying cause of death have been obtained 
from the Cause of Death Register 

Underlying cause of 
death Diagnosis 

ICD-10 

Ischemic heart disease I20 – I25 

The calculations have been corrected for differences in 
the age structure among different county councils. Age 
standardisation was undertaken using the 2000 national 
population as the standard population, which was used for 
both men and women.  

The percentage of avoidable mortality was calculated as 
that exceeding 50% of the national level between 2005 
and 2006.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county.  

Data sources The Cause of Death Register, the National Board of 
Health and Welfare 

Sources of 
error 

The method of establishing a cause of death diagnosis 
may vary from one region to another.  
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Recurrent avoidable hospitalisations for cardiac 
care (A2) 
Measure The number of persons per 100,000 inhabitants who, in the 

course of a year, were treated for heart failure or atrial fib-
rillation and hospitalised on at least three occasions.  

Description The measure shows the number of persons per 100,000 in-
habitants who had at least three in-patient care episodes 
where the primary diagnosis was heart failure or atrial fib-
rillation. 

The indicator is intended to measure how successful the 
healthcare is and it includes the effects of both primary and 
specialist care. The measure also reflects the extent to 
which good primary care and day-case care prevent unnec-
essary admissions to acute care hospitals. 

Method of 
measurement 

Data have been obtained from details of the primary diag-
nosis in the in-patient section of the Patient Register.  

Primary diagnosis Diagnosis code - ICD-10 

Heart failure I50, I110, I420, I426 

Atrial defibrillation I48 

Continuous hospitalisations have been merged into care 
episodes prior to calculation. 

The calculations have been corrected for differences in the 
age structure among different county councils. Age stan-
dardisation was undertaken using the 2000 national popula-
tion as the standard population, which was used for both 
men and women. 

Data sources The Patient Register, the National Board of Health and 
Welfare  

Sources of 
error 

There may be differences among the county councils with 
respect to the categories of patients with heart failure and 
atrial fibrillation who were admitted to hospital and those 
who received either day-case or primary care, respectively.  

The use of the diagnoses of heart failure and atrial fibrilla-
tion may differ among caregivers and be more or less well 
substantiated. Whether a primary or a secondary diagnosis 
is used in registration may also affect the outcome of this 
indicator and only a primary diagnosis has been used in this 
measurement. 
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Reperfusion therapy in ST-segment elevation  
myocardial infarction (B1) 

Measure Percentage of patients, aged between 0 and 80 years, with 
ST-segment elevation myocardial infarction or left bundle 
branch block given reperfusion therapy in 2007. 

Description This indicator refers to patients with a myocardial infarc-
tion and ST-segment elevation or left bundle branch block 
on an ECG. The measure shows the percentage who re-
ceived acute reperfusion treatment, divided according to 
the different therapies: PCI, thrombolysis and CABG.  

Numerator: The number of patients ≤80 years with ST -
segment elevation myocardial infarction or left bundle 
branch block given reperfusion therapy in 2007. 

Denominator: All patients ≤80 years who were treated for 
ST-segment elevation myocardial infarction or left bundle 
branch block in 2007. 

The indicator reflects the quality of the healthcare process 
in conjunction with an acute onset of the conditions diag-
nosed, from pre-hospital care and up to and including the 
first twenty-four hours of in-patient care.  

This indicator is part of the RIKS-HIA quality register 
2007 and also of the publication Quality and Efficiency in 
Swedish health Care – Regional Comparisons, 2008.  

Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD-10-codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

In addition to a diagnosis of myocardial infarction, ST-
segment elevation or left bundle branch block on an ECG 
is required. 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  
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The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county.  

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA only lists patients with a myocardial infarction 
who are treated at a myocardial infarction unit or the 
equivalent, which means that there is a certain under-
reporting of the number of patients with a myocardial 
infarction. 

Time until reperfusion therapy in ST-segment  
elevation myocardial infarction (B2) 

Measure The time delay between the first ECG and reperfusion 
therapy in ST-segment elevation myocardial infarction, 
measured as the percentage of patients treated within the 
target time, in 2007. Refers to patients ≤80 years. 

Description The indicator refers to the time delay between the first 
ECG and the start of reperfusion therapy of patients with 
ST-segment elevation myocardial infarction or left bundle 
branch block. The measure shows the percentage of pa-
tients that were treated within the target time: 90 minutes 
for PCI and 30 minutes for thrombolysis. 

Numerator: The number of patients ≤80 years with ST -
segment elevation myocardial infarction who after a first 
ECG were treated with PCI within 90 minutes or throm-
bolysis within 30 minutes in 2007. 

Denominator: All patients ≤80 years  with ECG-
confirmed ST-segment elevation myocardial infarction or 
left bundle branch block treated with PCI or thrombolysis 
in 2007.  

The indicator reflects the quality of the healthcare process 
in conjunction with an acute onset of the conditions diag-
nosed, in acute care and pre-hospital treatment and at the 
hospital. 

This indicator is part of RIKS-HIA quality register 2007.  
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Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD-10-codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

In addition to a diagnosis of myocardial infarction, ST-
segment elevation or left bundle branch block on an ECG 
is required. 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county.  

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA  

Sources of 
error 

Incomplete registration of the delay from the first ECG 
recorded. 

RIKS-HIA primarily lists patients with a myocardial in-
farction who are treated at a myocardial infarction unit or 
the equivalent, which means that there is a certain under-
reporting of the number of patients with myocardial in-
farction.  

Coronary Angiography in patients with non-ST-
segment elevation myocardial infarction and an  
additional risk factor (B3) 
Measure The percentage of patients with non-ST-segment eleva-

tion myocardial infarction where a coronary angiography 
was either planned or undertaken, in 2007. Refers to pa-
tients ≤80 years.  

Description The indicator shows percentage of patients with non-ST-
segment elevation myocardial infarction and at least one 
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risk factor who underwent a coronary angiography or 
where one was planned in conjunction with hospital care. 

Numerator: The number of patients ≤80 years with non -
ST-segment elevation myocardial infarction who under-
went a coronary angiography in 2007. 

Denominator: All patients ≤80 years with non -ST-
segment elevation myocardial infarction in 2007. 

The indicator reflects the quality of the healthcare process 
at the hospital's myocardial infarction unit through the 
assessment by the treating physician as to continuing di-
agnostics in conjunction with the myocardial infarction 
and decisions on this matter. 

This indicator is part of the RIKS-HIA quality register 
2007 and also of the publication Quality and Efficiency in 
Swedish health Care – Regional Comparisons, 2008. 

Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD-10-codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

Non-ST-segment elevation myocardial infarction refers to 
myocardial infarction without ST-segment elevations on 
an ECG.  

One of the following risk factors must be present to be 
included in the comparison:  
• Lung rales grade 2-3 
• LVEF <50%  
• Diabetes 
• ST-segment depression on arrival ECG 
• Previous myocardial infarctions 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  
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The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided. 

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction.   

PCI frequency with different indications (B4) 

Measure The number of PCI treatments in the case of different 
indications per 100,000 inhabitants, between 2006 and 
2007. 

Description The indicator shows the number of annual PCI treatments 
per 100,000 inhabitants, distributed according to the 
treatment indications. This is not a quality measure but 
rather an approximate account of the variation throughout 
the country in the use of PCI as a form of treatment. 
The indicator describes treatment volumes only; no opti-
mum level has been defined for this measure. 

Method of 
measurement 

Data have been obtained from the database of the national 
quality registry SCAAR. All patients who underwent PCI 
are included in the comparison as are all ages. 
Population data from 31/12-2007  (Population in the 
country, counties and municipalities 31/12/2007) have 
been used in calculations based on population size.  
The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. 

Data sources SCAAR – The Swedish Coronary Angiography and An-
gioplasty Registry 

Sources of 
error 

Incomplete registration. 
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PCI in main stem stenosis (B5) 

Measure The percentage of patients with coronary arterial stenosis 
who were treated by means of PCI, between 2006 and 
2007. Refers to patients <80 years. 

Description The indicator measures the percentage of patients with 
stenosis of the coronary artery who were treated by means 
of PCI. The National Guidelines for Cardiac Care, 2008 
give open-heart surgery (CABG) higher priority for this 
type of condition. 

Numerator: The number of patients treated with PCI for 
coronary arterial stenosis during the measurement period. 

Denominator: The total number of patients with coronary 
arterial stenosis during the measurement period. 

The measure reflects the choice of revascularisation 
method by the treating physician.  

Method of 
measurement 

Data have been obtained from the database of the national 
quality registry SCAAR. All patients under 80 years of 
age with coronary arterial stenosis are included in the 
measure but not patients with ST-segment elevation myo-
cardial infarction or previous coronary artery surgery. 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided. 

Data sources SCAAR – The Swedish Coronary Angiography and An-
gioplasty Registry. 

Sources of 
error 

Unclear definition or distinction between acute myocar-
dial infarction and intervention at a calmer stage in the 
case of coronary arterial disease. 
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Drug-eluting stent in PCI (B6) 

Measure The percentage of patients given a drug-eluting stent in 
PCI treatment in 2007.  

Description The indicator measures how many of the patients who 
underwent PCI treatment and were given a stent, received 
one that was drug eluting. There is no target level for this 
indicator; the intention is instead to examine variations 
among different county councils and hospitals in the use 
of drug-eluting stents. 

Numerator: The number of patients who underwent PCI 
treatment and received a drug-eluting stent during the 
measurement period. 

Denominator: All patients who underwent PCI-treatment 
and received a stent during the measurement period. 

Method of 
measurement 

Data have been obtained from the database of the national 
quality registry SCAAR. All ages are included in the 
comparison.  
The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided. The first hospital in the care chain is 
recorded. 

Data sources SCAAR – The Swedish Coronary Angiography and An-
gioplasty Registry 

Sources of 
error 

Risk of incorrect stent type registration.  

Waiting times for coronary artery surgery (B7) 

Measure Waiting times for coronary artery surgery; median time 
from a decision to a completed operation, in 2007. Num-
ber of days.   

Description The indicator measures the median waiting time in days 
from a decision to operate until the operation has been 
completed. 

The measure reflects the process quality in the care and 
treatment at a hospital by measuring the period of time 
from diagnosis to treatment. 
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Method of 
measurement 

Data have been obtained from the database of the national 
quality register, the Swedish Cardiac Surgery Register. 
Coronary artery surgery refers to coronary surgery and 
coronary surgery non-ECC, operation groups 2 and 12 as 
defined in the Swedish Cardiac Surgery Register. Com-
bined interventions such as valve and coronary artery 
surgery are not included in the measure. 

Patients of all ages are included.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.  

Data sources The Swedish Cardiac Surgery Register 

Sources of 
error 

Irregular administration of waiting lists may occur, which 
can result in errors in waiting-time statistics. 

Anti-coagulant treatment at discharge after  
myocardial infarction (B8) 

Measure The percentage of patients on ASA, other thrombocyte 
inhibitors or Warfarin upon discharge after myocardial 
infarction, in 2007. Refers to patients ≤80 years 

Description The indicator measures the percentage of patients who 
received hospital care for a myocardial infarction and 
who at the point of discharge were using anti-coagulant 
drugs as a secondary preventive measure. 

Numerator: The number of patients ≤80 years discharged  
from hospital after treatment for a myocardial infarction 
during 2007 and who were treated with ASA, another 
thrombocyte inhibitor or Warfarin. 

Denominator: All patients ≤80 years discharged from 
hospital after treatment for a myocardial infarction during 
2007. 

The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating phy-
sician's assessment of the prescription of, and decision to 
prescribe, secondary preventive drugs after myocardial 
infarction. 
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Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC-
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

Thrombocyte inhibitor B01A C04-C07, B01A 
C30 

Warfarin B01A A03 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.   

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction.  
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Anti-thrombotic treatment 12–18 months after  
myocardial infarction (B9) 

Measure The percentage of patients on ASA, another thrombocyte 
inhibitor or anti-coagulants 12 to 18 months after myo-
cardial infarction, between 2005 and 2006. Refers to pa-
tients ≤ 80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
who 12 to 18 months after discharge were using anti-
coagulant treatment as a secondary preventive measure.  
Numerator: The number of patients≤ 80years who were 
treated in hospital for a myocardial infarction, some time 
during 2005 or 2006, and who 12 to 18 months after dis-
charge had obtained ASA, another thrombocyte inhibitor 
or Warfarin from a pharmacy. 
Denominator: The total number of patients ≤80 years who 
were treated for a myocardial infarction some time during 
2005 or 2006.  
The indicator reflects process quality within hospital and 
primary care with respect to decisions on and follow-up 
of secondary preventive drug treatment.  

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Swedish Prescribed Drug Register, The National 
Board of Health and Welfare, using the following ICD- 
and ATC-codes: 

Drugs ATC-code 

Thrombocyte inhibitor B01A C04-C07, B01A C30 

Warfarin B01A A03 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
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level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.  The first hospital in the treatment chain 
is recorded. 

Data sources The Patient Register and The Swedish Prescribed Drug 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drug Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed.  

Beta-blockers at discharge after myocardial  
infarction (B10) 

Measure The percentage of patients with beta-blockers upon dis-
charge after myocardial infarction in 2007. Refers to pa-
tients ≤80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
who at the point of discharge were using beta-blockers as 
a secondary preventive measure. 

Numerator: The number of patients ≤80 years discharged 
from hospital after treatment for a myocardial infarction 
during 2007 and who were being treated at that time with 
beta-blockers.  

Denominator: All patients ≤80 years discharged from 
hospital after treatment for a myocardial infarction during 
2007. 

The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating phy-
sician's assessment of the prescription of secondary pre-
ventive drugs after myocardial infarction and his/her de-
cision to do so. 
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Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC- 
codes: 

Diagnosis ICD-10 

Myocardial infarction  I21, I22 
 

Drugs ATC-code 

Beta-blockers C07A 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.  The first hospital in the care chain is 
recorded. 

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction. 

Beta-blockers 12–18 months after myocardial  
infarction (B11) 

Measure The percentage of patients on beta-blockers 12 to 18 
months after myocardial infarction, between 2005 and 
2006. Refers to patients <80 years.  

Description The indicator measures the percentage of patients who 
were treated at a hospital for a myocardial infarction, and 
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who 12 to 18 months after discharge use beta-blockers 
for secondary preventive purposes.  
Numerator: The number of patients <80 years who were 
treated for a myocardial infarction some time during 
2005 or 2006 and who 12 to 18 months after discharge 
had collected beta-blockers from a pharmacy.  
 
Denominator: The total number of patients <80 years 
who were treated for a myocardial infarction some time 
during 2005 or 2006.  
The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating 
physician’s assessment of the prescription of, and deci-
sion to prescribe, secondary preventive drugs after myo-
cardial infarction. 

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drug Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes. 

Diagnosis ICD-10 

Acute myocardial infarction  I21, I22 
 

Drugs ATC-code 

Beta-blockers C07A 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may ob-
struct accurate comparisons between hospitals that have 
different proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical 
practice individual consideration must naturally be given 
to the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the 
basis of the patients' home county, which means that 
even healthcare at a hospital in a different county was 
recorded as having been given within the home county. 
At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council in whose area they resided.  The first hospital in 
the care chain is recorded. 
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Data sources The Patient Register and The Swedish Prescribed Drug 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drug Register does not include 
drugs obtained from a drugs cupboard at an old age 
home or over-the-counter non-prescription drugs, which 
may lead to an underestimate of drugs use by the elderly. 
Furthermore, this register contains information only 
about drugs supplied by pharmacies, which may result in 
an underestimate of the quantity of drugs prescribed. 

Lipid lowering drug therapy upon discharge  
after myocardial infarction (B12) 

Measure The percentage of patients treated with lipid lowering 
drug therapy upon discharge after myocardial infarction, 
2007. Refers to patients ≤80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
who at the point of discharge were using lipid lowering 
drug therapy as a secondary preventive measure. 

Numerator: The number of patients ≤80 years discharged  
alive from hospital after treatment for a myocardial in-
farction during 2007 and who at the time were being 
treated with lipid lowering drugs. 

Denominator: All patients ≤80 years discharged alive 
from hospital after treatment for a myocardial infarction 
during 2007. 

The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating phy-
sician’s assessment of the prescription of, and decision to 
prescribe, secondary preventive drugs after myocardial 
infarction. 
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Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC- 
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

Lipid lowering drugs C10A (all) 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.   

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction. 

Lipid lowering drug therapy 12–18 months  
after myocardial infarction (B13) 

Measure The percentage of patients treated with lipid lowering 
drug therapy 12-18 months after myocardial infarction, 
between 2005 and 2006. Refers to patients <80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
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who 12 to 18 months after discharge use lipid lowering 
drug therapy as a secondary preventive measure.  

Numerator: The number of patients <80 years who were 
treated for a myocardial infarction some time during 2005 
or 2006 and who 12 to 18 months after being discharged 
had collected lipid-lowering drugs from a pharmacy.  

Denominator: The total number of patients <80 years who 
were treated for a myocardial infarction some time during 
2005 or 2006. 

The indicator reflects the process quality within hospital 
and primary care with regard to decisions on secondary 
preventive drug therapy and its follow-up thereof.  

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drug Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

Lipid lowering drugs C10A (all) 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided.  The first hospital in the care chain is 
recorded. 

Data sources The Patient Register and The Swedish Prescribed Drug 
Register, The National Board of Health and Welfare.  
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Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drug Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed. 

Goal compliance for LDL cholesterol after  
myocardial infarction (B14) 

Measure The percentage of patients who reach the target level for 
LDL cholesterol (<2.5 mmol/l) one year after myocardial 
infarction, between 2006 and 2007. Refers to patients <75 
years.  

Description The indicator measures the percentage of myocardial in-
farction patients who reach the desired target level for 
lipids one year after myocardial infarction.  

Numerator: The number of patients with LDL cholesterol 
<2.5 mmol/l one year after myocardial infarction. 

Denominator: The total number of patients still alive one 
year after myocardial infarction. 

Method of 
measurement 

Data have been obtained from the database of the national 
quality register SEPHIA.  

The age limitation for this comparison is set at 75 years 
due to the technical requirements of the register.  

Data sources The national quality register SEPHIA 

Sources of 
error 

A number of hospitals do not report their data to SE-
PHIA; the participation rate in 2007 was around 45 %, 
which diminishes the statistical basis for the indicator. 

Low-cost statins in myocardial infarction (B15) 

Measure The percentage of patients on low-cost statins for statin 
therapy after myocardial infarction, January to June 2008. 
Refers to patients with a myocardial infarction between 
1998 and 2007. 
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Description The indicator measures the percentage of myocardial in-
farction patients who use lipid-lowering therapy (statins) 
who receive low-cost drugs.  

Numerator: The number of patients who collected low-
cost statins from a pharmacy during the relevant follow-
up period, first collection. 

Denominator: Patients who had myocardial infarction 
during the period between 1998 and 2007 and collected 
statins from pharmacies during the relevant follow-up 
period. 

The indicator reflects the process quality primarily within 
primary care but also at the point of discharge from the 
hospital with regard to the choice by the treating physi-
cian of secondary preventive therapy after myocardial 
infarction.  

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drugs Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

Low-cost statins C10A A01+A03 

All statins C10A A 

The following criteria apply:  
• Hospital care for a myocardial infarction some time 

between 1/1-1998 and 31/12-2007. A ten-year period 
has been selected to allow long-term follow-up, widen 
the population and also reflect the contribution made 
by primary care. 

• Follow-up period for this comparison: 1/1-2008 to 1/7-
2008 for recording the latest available data.   

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county.  
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Data sources The Patient Register and The Swedish Prescribed Drugs 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  
Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription.  
The Swedish Prescribed Drugs Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed. 

RAAS inhibitor upon discharge after myocardial  
infarction (B16) 

Measure The percentage of patients with RAAS inhibitor upon 
discharge after myocardial infarction, 2007. Refers to 
high-risk patients ≤80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
who upon discharge use RAAS inhibitors as a secon-
dary preventive measure.  This comparison refers to all 
ages. 
Numerator: The number of high-risk patients ≤80 years 
discharged from hospital after treatment for a myocar-
dial infarction during 2007 and who were treated with 
one or more RAAS inhibitors. 
Denominator: All high-risk patients ≤80 years di s-
charged from hospital after treatment for a myocardial 
infarction during 2007.  
The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating 
physician’s assessment of the prescription of, and deci-
sion to prescribe, secondary preventive drugs after myo-
cardial infarction. 

Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC- 
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 
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Drugs ATC-code 

ACE inhibitor and ARB C09 (all except X) 

Further criteria are that the patient has at least one of the 
following risk factors:  
• Lung rales grade 2-3 
• Prescribed diuretics 
• LVEF <50%  
• Diabetes 
• Hypertension 
• Chronic heart failure 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a con-
traindication for the treatment in question. This may 
obstruct accurate comparisons between hospitals that 
have different proportions of elderly patients. As a 
comparison/quality indicator the measure is made more 
accurate through the use of an age limit. However, in 
clinical practice individual consideration must naturally 
be given to the treatment of all patients regardless of 
age.  

The geographical distribution was undertaken on the 
basis of the patients' home county, which means that 
even healthcare at a hospital in a different county was 
recorded as having been given within the home county. 
At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council in which they reside.   

Data sources The Register of Information and Knowledge about 
Swedish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocar-
dial infarction who are treated at a myocardial infarction 
unit or the equivalent, which means that there is a cer-
tain under-reporting of the number of patients with a 
myocardial infarction. 
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RAAS inhibitor 12–18 months after myocardial  
infarction (B17) 

Measure The percentage of patients with RAAS inhibitor 12-18 
months after myocardial infarction, 2005-2006. Refers to 
patients <80 years. 

Description The indicator measures the percentage of patients who 
were treated in hospital for a myocardial infarction, and 
who 12 to 18 months after discharge use a RAAS inhibi-
tor as a secondary preventive measure.  
Numerator: The number of patients <80 years who were 
treated for a myocardial infarction some time during 2005 
or 2006 and who 12 to 18 months after discharge col-
lected a RAAS inhibitor from a pharmacy.  
Denominator: The total number of patients <80 years who 
were treated for a myocardial infarction some time during 
2005 or 2006.  
The indicator reflects process quality within hospital and 
primary care with regard to decisions on secondary pre-
ventive drug therapy and the follow-up thereof.  

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drugs Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

ACE inhibitor and ARB C09 (all except X) 

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of an age limit. However, in clinical prac-
tice individual consideration must naturally be given to 
the treatment of all patients regardless of age. 
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The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided.  The first hospital in the care chain is recorded. 

Data sources The Patient Register and The Swedish Prescribed Drugs 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drugs Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed. 

ARB as a RAAS inhibitor after myocardial infarction 
(B18)  

Measure The percentage of patients with angiotensin II receptor 
blockers (ARB) in treatment with a RAAS inhibitor after 
myocardial infarction, 2007. 

Description The indicator highlights the choice of a RAAS inhibitor 
after treatment for a myocardial infarction. The choice 
between ARB and the considerably less expensive ACE 
inhibitor is of macroeconomic interest.  

Numerator: The number of patients with a myocardial 
infarction who upon discharge are treated only with ARB.  

Denominator: All patients who are treated with an ARB 
or ACE inhibitor (RAAS inhibitor) upon discharge after 
myocardial infarction.  

The indicator is a measure of cost-effective treatment 
choices.  

Method of 
measurement 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC- 
codes: 
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Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

ACE inhibitor and ARB C09 (all except X) 

ARB C09C, C09D 

This comparison refers to all ages. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in which 
they reside.   

Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction.   

Furthermore, RIKS-HIA data does not show whether a 
patient had previously tried an ACE inhibitor and did not 
tolerate it due to side effects. The reason for a patient be-
ing given ARB instead of an ACE inhibitor upon dis-
charge is therefore not known.  

Clopidogrel therapy in non-ST-segment elevation 
myocardial infarction (B19) 

Measure The percentage of patients receiving clopidogrel therapy in 
non-ST-segment elevation myocardial infarction, in 2007. 
Refers to patients ≤80 years.  

Description The indicator refers to secondary preventive therapy for 
patients with non-ST-segment elevation myocardial infarc-
tion. The measure shows the percentage of patients who 
upon discharge from hospital were being treated with 
clopidogrel, a drug that reduces the risk of suffering an-
other myocardial infarction. 
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Numerator: The number of patients ≤80 years discharged 
from hospital after non-ST-segment elevation myocardial 
infarction and who were treated with clopidogrel. 

Denominator: All patients ≤80 years discharged from hos-
pital after non-ST-segment elevation myocardial infarc-
tion.  

The measure reflects the process quality of the hospital 
myocardial infarction unit with regard to the treating phy-
sician’s assessment of the prescription of, and decision to 
prescribe, secondary preventive drugs after myocardial 
infarction. 

Method of 
measurement 

Data have been obtained from RIKS-HIA using the fol-
lowing ICD- and ATC- codes: 

Diagnosis ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Drugs ATC-code 

Clopidogrel B01A C04 

Tiklopidin B01A C05 

Non-ST-segment elevation myocardial infarction refers to 
myocardial infarction without ST-segment elevations on 
an ECG.  

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have different 
proportions of elderly patients. As a comparison/quality 
indicator the measure is made more accurate through the 
use of an age limit. However, in clinical practice individ-
ual consideration must naturally be given to the treatment 
of all patients regardless of age. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in which 
they reside.  
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Data sources The Register of Information and Knowledge about Swed-
ish Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit 
or the equivalent, which means that there is a certain un-
der-reporting of the number of patients with a myocardial 
infarction.   

Reinfarction within 365 days of myocardial  
infarction (B20) 

Measure The percentage of patients with first-time infarction who 
suffered a new infarction within 365 days. 

Description The measure shows the percentage of all patients without a 
registered infarction during the previous seven years who 
have a new infarction within 365 days.  

Only persons who survive the acute 28-day period were 
followed up and only new infarctions after this period were 
counted as such. 

The percentage of patients who have a new infarction may 
be a result of both care efforts during the acute stage and 
secondary preventive measures. 

Numerator: The number of myocardial infarction patients 
who have at least one new infarction during the period of 28 
to 365 days among all cases of myocardial infarction as 
defined in the denominator. 

Denominator: All cases of myocardial infarction where the 
patient survived 28 days after the infarction and had not had 
one during the preceding seven years.  

Method of 
measure-
ment 

Data have been obtained from the in-patient section of the 
Patient Register and the Cause of Death Register.  

Primary or Secondary 
Diagnosis 

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

Cases of acute myocardial infarction have been defined in 
the same way as for the myocardial infarction statistics at 
the National Board of Health and Welfare. This means, 
among other things, that all admissions within a period of 
28 days are attributed to an infarction (or attack).  
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The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used for 
both men and women.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even health-
care at a hospital in a different county was recorded as hav-
ing been given within the home county. At hospital level all 
patients treated at and discharged from the clinic are re-
corded irrespective of the county council where they re-
sided. The first hospital in the care chain is recorded. 

Data 
sources 

The Patient Register, The National Board of Health and 
Welfare 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur. 

Re-admission within 30 days of discharge after 
myocardial infarction (B21) 

Measure The percentage of patients with first-time myocardial in-
farction who were re-admitted for cardiovascular disease 
within 30 days of discharge. 

Description The measure shows the percentage of all patients with no 
record of myocardial infarction in the preceding seven 
years who were re-admitted for cardiovascular disease 
within 30 days of discharge after myocardial infarction. 

Re-admission within 28 days with any diagnosis of acute 
myocardial infarction has not been counted as re-admission 
in these calculations. These admissions have been viewed 
as part of the treatment for the acute myocardial infarction. 
Instead, the last hospitalisation for myocardial infarction 
within the 28-day period has been followed up and the per-
centage of re-admitted patients within 30 days of the last 
discharge date has been calculated. This avoids planned re-
admissions for a coronary arterial operation or PCI treat-
ment from being included in the percentage of re-admitted 
patients. 

Re-admission to hospital shortly after treatment for myo-
cardial infarction may be a sign of shortcomings in initial 
treatment or follow-up. Unplanned and avoidable re-
admissions reflect inadequate quality and a greater risk to 
the patient, as well as inefficient use of healthcare re-
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sources. 

Numerator: The number of myocardial infarction patients 
admitted because of cardiovascular diseases within 30 days 
of discharge after treatment for myocardial infarction as 
defined in the Denominator. Re-admission because of 
myocardial infarction within 28 days is counted as care for 
the initial infarction and is thus not considered as re-
admission in this report.  

Denominator: All cases of myocardial infarction where the 
patient survived for 28 days after the infarction and had not 
had any infarction during the preceding seven years.  

Method of 
measure-
ment 

Data have been obtained from the in-patient section of the 
Patient Register.  

 

Primary or Secondary 
Diagnosis 

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Underlying or contribu-
tory cause of death  

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

A case of acute myocardial infarction has been defined in 
the same way as for the myocardial infarction statistics at 
the National Board of Health and Welfare. This means, 
among other things, that all admissions within a period of 
28 days are attributed to an infarction (or attack).  

The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used for 
both men and women.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 
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Data 
sources 

The Patient Register and the Cause of Death Register, The 
National Board of Health and Welfare. 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur. 

Dead or re-admitted within 365 days of myocardial 
infarction (B22) 

Measure The percentage of patients with first-time myocardial in-
farction who were re-admitted for cardiovascular disease 
within 30 days of discharge. 

Description The measure shows the percentage of all patients with no 
record of myocardial infarction in the preceding seven 
years who were re-admitted for certain cardiovascular dis-
eases or who died within one year of an infarction.  

Dead includes death irrespective of the cause and also dur-
ing initial hospitalisation, while re-admission applies to in-
patient care with a primary diagnosis of myocardial infarc-
tion, stroke, heart failure or clots in arms, legs or abdomi-
nal arteries.  

Re-admission within 28 days with any diagnosis of acute 
myocardial infarction has not been counted as re-
admission in these calculations. These admissions have 
been viewed as part of the treatment of the acute myocar-
dial infarction. 

Numerator: The number of myocardial infarction patients 
re- admitted because of myocardial infarction, stroke, 
heart failure or clots in arms, legs or abdominal arteries or 
who die within 365 days of discharge after an infarction as 
defined in the Denominator. Re-admission because of 
myocardial infarction within 28 days is counted as care for 
the initial infarction and is thus not considered as re-
admission in this report.  

Denominator: All cases of myocardial infarction where the 
patient was admitted to hospital and had not had any in-
farction during the preceding seven years.   

Method of 
measure-
ment 

Data on acute myocardial infarction and primary diagnosis 
have been obtained from the in-patient section of the Pa-
tient Register.  
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Primary or secondary di-
agnosis 

ICD-10 

Acute myocardial infarction I21, I22 
 

Primary diagnosis in fol-
low-up  

ICD-10 

Acute myocardial infarction, 
stroke, heart failure and also 
clots in arms, legs or ab-
dominal arteries. 

I21, I20, I500, I501, 
I509, I420, I426, I61, 
I63, I64, I740, I743, 
I742, I744 

 

Cause of death in follow-up All causes 

Data on the date of death have been obtained from the 
Cause of Death Register. 

Cases of acute myocardial infarction have been defined in 
the same way as for the myocardial infarction statistics at 
the National Board of Health and Welfare. This means, 
among other things, that all admissions within a period of 
28 days are attributed to an infarction (or attack).  
The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used 
for both men and women.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided.  The first hospital in the care chain is recorded. 

Data 
sources 

The Patient Register and the Cause of Death Register, The 
National Board of Health and Welfare. 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur. 
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Myocardial infarction - 28-day case fatality rate 
(B23) 

Measure The percentage that died within 28 days of myocardial in-
farction. 

Description The measure shows the percentage of all cases of acute 
myocardial infarction leading to death within 28 days of the 
infarction, divided into those treated at an acute hospital and 
those who died elsewhere.  

The measure is intended to measure the quality of the entire 
care chain from preventive care to ambulance services, 
emergency care and subsequent care. 

Numerator: The number of cases leading to death within 28 
days (day 0-27) after myocardial infarction. 

Denominator: All cases of myocardial infarction during the 
period. 

Method of 
measure-
ment 

Cases of acute myocardial infarction have been defined in 
the same way as for the myocardial infarction statistics at 
the National Board of Health and Welfare. All hospitalisa-
tions with any diagnosis of acute myocardial infarction in 
the in-patient section of the Patient Register or a death 
within 28 days where the cause is acute myocardial infarc-
tion are attributed to a case of myocardial infarction. The 
measure thus includes those not treated in hospital. 28-day 
case fatality is measured using the Cause of Death Register 
where all deaths are taken into account irrespective of their 
cause. 

Primary or Secondary 
Diagnosis 

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

 

Underlying or contribu-
tory cause of death  

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 

The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used for 
both men and women.  
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The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even health-
care at a hospital in a different county was recorded as hav-
ing been given within the home county. At hospital level all 
patients treated at and discharged from the clinic are re-
corded irrespective of the county council where they re-
sided.  The first hospital in the care chain is recorded. 

Data 
sources 

The Patient Register and the Cause of Death Register, The 
National Board of Health and Welfare. 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur.  

Myocardial infarction - 28-day case fatality rate  
in hospital care (B24) 

Measure The percentage of those dying within 28 days of a myocar-
dial infarction of all those treated in hospital. 

Description The measure shows the percentage of all hospital care 
cases of acute myocardial infarction that resulted in death 
within 28 days of the infarction. 

The measure is intended to measure the quality of the 
emergency care of myocardial infarction patients and sub-
sequent hospital care. 

Numerator: The number of cases of myocardial infarction 
treated in hospital that result in death within 28 days (day 
0-27) of an infarction. 

Denominator: All cases of a myocardial infarction initially 
treated in hospital during the period. 

Method of 
measure-
ment 

Cases of acute myocardial infarction have been defined in 
the same way as for the myocardial infarction statistics at 
the National Board of Health and Welfare. All hospitalisa-
tions with any diagnosis of acute myocardial infarction in 
the in-patient section of the Patient Register within 28 days 
are attributed to a case of myocardial infarction.  

The date of death has been obtained from the Cause of 
Death Register.  

Primary or Secondary 
Diagnosis 

ICD-10 

Acute myocardial infarc-
tion 

I21, I22 
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The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used for 
both men and women. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 

Data 
sources 

The Patient Register and the Cause of Death Register, The 
National Board of Health and Welfare. 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur.  

Myocardial infarction - 28-day case fatality rate  
in hospital care (RIKS-HIA) (B25) 

Measure The percentage of deaths within 28 days of a myocardial 
infarction treated in hospital, between 2005 and 2007. Age-
standardised values. 

Description The measure shows the percentage of all cases of acute 
myocardial infarction leading to death within 28 days of 
the infarction, divided into those treated at an acute hospi-
tal and those who died elsewhere. 

The measure is intended to measure the quality of the en-
tire care chain from preventive care to ambulance services, 
emergency care and subsequent care. 

Numerator: The number of cases leading to death within 28 
days (day 0-27) after myocardial infarction. 

Denominator: All cases of myocardial infarction during the 
period. 

Method of 
measure-
ment 

Data have been obtained from the database of the RIKS-
HIA quality register. The measure includes all patients reg-
istered in RIKS-HIA who had been diagnosed with myo-
cardial infarction during the measurement period.  

Diagnosis ICD-10 

Acute myocardial infarction I21, I22 



 222 

The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided.   

Data 
sources 

The Register of Information and Knowledge about Swedish 
Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

Differences among caregivers in the diagnostication of 
acute myocardial infarction may occur.  

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit or 
the equivalent, which means that there is a certain underre-
porting of the number of patients with a myocardial infarc-
tion.  

Fatality rate within 28 and 365 days in ST-segment 
elevation myocardial infarction (B26) 

Measure The percentage of deaths within 28 and 365 days, respec-
tively, after ST-segment elevation myocardial infarction or 
left bundle branch block between 2005 and 2006. Age-
standardised values. 

Description The measure shows the percentage of all cases of acute ST-
segment elevation myocardial infarction or left bundle 
branch block that resulted in death 28 and 365 days, re-
spectively, after the infarction. 

Numerator: The number of deaths within 0 to 27 and 28 to 
365 days, respectively. 

Denominator: The total number of patients treated for ST-
segment elevation myocardial infarction.  

The indicator reflects both the results of emergency treat-
ment and also of secondary preventive measures after dis-
charge from hospital. 

Method of 
measure-
ment 

Data have been obtained from the database of the RIKS-
HIA quality register using the following ICD- and ATC- 
codes and criteria: 
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Diagnosis ICD-10 

Acute myocardial infarction I21, I22 

In addition to a diagnosis of myocardial infarction ST-
segment elevation or left bundle branch block on an ECG 
is required. 

The calculations have been corrected for differences in the 
age structure of the myocardial infarction patients among 
different county councils. Age standardisation was under-
taken using the age composition of the myocardial popula-
tion in 2000 as the standard population, which was used for 
both men and women. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided.   

Data 
sources 

The Register of Information and Knowledge about Swedish 
Intensive Care Admissions - RIKS-HIA 

Sources of 
error 

RIKS-HIA includes primarily patients with a myocardial 
infarction who are treated at a myocardial infarction unit or 
the equivalent, which means that there is a certain under-
reporting of the number of patients with a myocardial in-
farction.  

Coronary artery by-pass surgery – 30-day case    
fatality rate (B27) 

Measure The percentage of deaths within 30 days of a coronary ar-
tery operation, 2006-2007. Refers to patients >18 years. 

Description The indicator shows the percentage of patients who died 
within 30 days of undergoing a coronary artery operation.  

Numerator: The number of deaths within 30 days of first-
time coronary artery surgery. 

Denominator: The total number of all patients undergoing 
first-time coronary artery surgery during the measurement 
period. 

The indicator measures quality with regard to care and 
treatment in conjunction with coronary artery surgery. 
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Method of 
measure-
ment 

Data have been obtained from the database of the national 
quality register, the Swedish Cardiac Surgery Register. 
Coronary artery surgery refers to coronary surgery and 
coronary surgery non-ECC operation groups 2 and 12 as 
defined in the Swedish Cardiac Surgery Register. Com-
bined interventions such as valve and coronary artery sur-
gery are not included in the measure. Only patients >18 
years, who underwent their first coronary artery operation, 
are included in the records.  

At hospital level all patients treated at and discharged from 
the clinic are recorded irrespective of the county council 
where they resided.  The first hospital in the care chain is 
recorded. 

Data 
sources 

The Swedish Cardiac Surgery Register 

Re-operation after a coronary artery by-pass      
surgery (B28) 

Measure The percentage of patients who needed a second round of 
surgery after a coronary artery operation, between 2006 
and 2007. Refers to a re-operation due to sternum compli-
cations. 

Description The indicator measures the percentage of patients who after 
undergoing cardiovascular surgery are forced to have a 
second operation due to complications in the form of ster-
num insufficiency and/or mediastinitis.  

Numerator: The number of patients undergoing a re-
operation on the sternum or mediastinum during hospitali-
sation as a post-operative event in cardiovascular surgery. 

Denominator: All patients who underwent cardiovascular 
surgery. 

The indicator measures process quality in conjunction with 
care and treatment in hospital. 

Method of 
measure-
ment 

Data have been obtained from the database of the national 
quality register, the Swedish Cardiac Surgery Register. 
Coronary artery surgery refers to coronary surgery and 
coronary surgery non-ECC operation groups 2 and 12 as 
defined in the Swedish Cardiac Surgery Register. Com-
bined interventions such as valve and coronary artery sur-
gery are not included in the measure.  

The definition of a sternum re-operation according to page 
31 of the 2007 annual report of The Swedish Cardiac Sur-
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gery Register, deep infections or sternum instability that 
commenced during the first hospitalisation, i.e., complica-
tions that affected the sternum after cardiac surgery. 

Patients of all ages are included.  

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 

Data 
sources 

The Swedish Cardiac Surgery Register 

Sources of 
error 

Many complications do not become evident until the pa-
tient has left the hospital; these are then addressed during a 
second hospitalisation and are not included in these statis-
tics. This also means that the duration of medical care may 
affect the reported incidence. 

Smoking cessation after myocardial infarction (B29) 

Measure The percentage of smokers who had stopped smoking 
according to a follow-up 6 to 10 weeks after myocardial 
infarction, between 2006 and 2007. Refers to patients <75 
years. 

Description The indicator refers to patients who were smokers at the 
time of their myocardial infarction. It measures how 
many of them stopped smoking as a post-operative event 
after the infarction. 

Numerator: The number of former smokers who stopped 
smoking according to a follow-up 6 to 10 weeks after 
myocardial infarction. 

Denominator: The total number of myocardial infarction 
patients who were smokers when they had a myocardial 
infarction. 

The indicator measures the results of secondary preven-
tive measures within both hospital and primary care.  

Method of 
measurement 

Data have been obtained from the database of the national 
quality register SEPHIA using the following ICD-codes: 

Primary or Secondary 
Diagnosis 

ICD-10 

Myocardial infarction I21, I22 
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Follow-up took place 6 to 10 weeks after myocardial in-
farction, either at a clinic or by means of a telephone call.  

The age limitation for this comparison has been set at 75 
year due to the technical requirements of the register. 

The comparison is based on a two-year measurement pe-
riod in order to allow a hospital-level record, which in-
creases the number of cases and thus decreases the statis-
tical uncertainty. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 

Data sources The national quality register SEPHIA 

Sources of 
error 

A number of hospitals do not report their data to SE-
PHIA; the participation rate in 2007 was around 45%, 
which diminishes the statistical basis for the indicator. 

Full-time sick leave after myocardial infarction (B30) 

Measure The percentage of patients on full-time sick leave 6 to 10 
weeks after myocardial infarction, between 2006 and 
2007. Refers to patients previously fit for work.  

Description The indicator refers to patients of working age who were 
gainfully employed at the time of their myocardial infarc-
tion. The measure shows the percentage of those who 
were on full-time sick leave at follow-up 6 to 10 weeks 
after the myocardial infarction.  

Numerator: The number of myocardial infarction patients 
previously fit for work who are on full-time sick leave 6 
to 10 weeks after myocardial infarction. 

Denominator: All myocardial infarction patients previ-
ously fit for work. 

The indicator measures process quality and highlights the 
doctor's assessment of the fitness for work of the myocar-
dial infarction patient and the results of the dialogue be-
tween the patient and the doctor on this issue. It is advis-
able that the infarction patient should return to work as 
soon as possible.  

Method of 
measurement 

Data have been obtained from the database of the national 
quality register SEPHIA. Follow-up took place 6 to 10 
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weeks after myocardial infarction, either at a clinic or by 
means of a telephone call.  

The age limitation for this comparison has been set at 75 
year due to the technical requirements of the register.  

The comparison is based on a two-year measurement pe-
riod in order to allow a hospital-level record, which in-
creases the number of cases and thus decreases the statis-
tical uncertainty. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided.   

Data sources National quality register SEPHIA 

Sources of 
error 

A number of hospitals do not report their data to SE-
PHIA; the participation rate in 2007 was around 45 %, 
which diminishes the statistical basis for the indicator. 

Avoidable in-patient care in atrial fibrillation (C1) 

Measure The number of persons treated and also the number of 
care episodes for atrial fibrillation or flutter during one 
year per 100,000 inhabitants. 

Description The measure shows both the number of persons with any 
period of care for atrial fibrillation or flutter and also the 
number of care episodes with these diagnoses per year 
and 100,000 inhabitants. The calculations are undertaken 
for care episodes where the primary diagnosis was one of 
atrial fibrillation or flutter. 

The indicator aims to reflect how successful the health-
care is in treating patients with atrial fibrillation and re-
flects efforts within both primary and specialist care. The 
expression ”avoidable in-patient care" emphasises that the 
need for in-patient care can be influenced. 

Method of 
measurement 

 

Primary diagnosis ICD-10 

Atrial fibrillation or flutter I48 

Continuous hospitalisations have been merged into care 
episodes prior to calculation. 
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The calculations have been corrected for differences in 
the age structure of the myocardial infarction patients 
among different county councils. Age standardisation was 
undertaken using the age composition of the myocardial 
population in 2000 as the standard population, which was 
used for both men and women. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 

Data sources The Patient Register, The National Board Of Health and 
Welfare 

 

Sources of 
error 

Differences among caregivers in the diagnostication of 
atrial fibrillation may occur. 

The most common method of restoring a normal heart 
rhythm is known as DC conversion (electric shock). This 
can be registered as an outpatient visit or in-patient care. 
If variation practice varies from one hospital to another, 
this will affect the comparison. 

Warfarin treatment in patients with atrial fibrillation 
and an additional risk factor (C2) 
Measure The percentage treated with Warfarin January to June 

2008 from among patients with atrial fibrillation and a risk 
factor, between 2005 and 2007.  

Description The indicator refers to patient treated in hospital for atrial 
fibrillation, and who also have a complicating risk factor. 
The measure measures the percentage of those who were 
treated with the anti-coagulant drug Warfarin.  

Numerator: The number of patients with atrial fibrillation 
and at least one risk factor who were treated with War-
farin.  

Denominator: The total number of patients with atrial fib-
rillation and at least one risk factor. 

The measure reflects process quality within both in-patient 
and primary care with regard to the treating physician's 
assessment of the prescription of secondary preventive 
drugs and his/her decision to do so in conjunction with 
care and treatment of atrial fibrillation. 
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Method of 
measurement 

Data have been obtained from the database of the Patient 
Register and The Swedish Prescribed Drugs Register, The 
National Board of Health and Welfare, using the following 
criteria: 
 

• Patients with atrial fibrillation as a primary or secon-
dary diagnosis (ICD-code I48) who were treated in 
hospital and who have one or more of the following 
risk factors:  

• Ischemic stroke or TIA (treated in hospital between 
1997 and 2007, as a primary or secondary diagnosis). 

• Heart failure (treated in hospital between 1997 and 
2007, as a primary or secondary diagnosis with ICD10-
code I50.0, I50.1, I50.9, I42.0, I42.6). 

• Aged 75 years and older. 
• Diabetes (use of diabetes drugs (ATC-code A10) dur-

ing the period from 1/1-2008 up to and including. 30/6-
2008). 

• Hypertension (treated in hospital during 1997-2007, as 
a primary or secondary diagnosis, ICD10-codes I10-
I15). 

• Mechanical artificial heart valve implanted (treated in 
hospital during 1997-2007, as a primary diagnosis, 
ICD10-codes Z95.2).  

• Mitral stenosis (treated in hospital during 1997-2007, 
as a primary or secondary diagnosis, ICD10-codes 
I34.2, I05.0, I05.2). 

To measure the use of Warfarin data have been extracted 
from the Swedish Prescribed Drugs Register relating to 
drugs collected from pharmacies during the first six 
months of 2008. ATC code: 
 

Drugs ATC-code 

Warfarin B01A A03 
 

Data sources The Patient Register and The Swedish Prescribed Drugs 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's prescrip-
tion. 

The Swedish Prescribed Drugs Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
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thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an un-
derestimate of the quantity of drugs prescribed. 

It is not possible to pinpoint diabetics who control their 
disease by means of diet and exercise, i.e., without the use 
of drugs. 

Pacemaker type in sick sinus syndrome (C3) 

Measure The percentage of patients who received an AAI/DDD 
pacemaker for a sick sinus between 2006 and 2007. Re-
fers to patients treated with a pacemaker <90 years. 

Description The indicator measures the percentage of  patients with a 
sick sinus who have a type AAI/DDD pacemaker im-
planted. It is these modes that are recommended in the 
national guidelines rather than those of type VVI.  

Numerator: The total number of patients who had en 
AAI/DDD pacemaker implanted for a sick sinus. 

Denominator: All patients who have pacemaker due to a 
sick sinus. 

The indicator reflects process quality in hospital in con-
junction with the treating physician's choice of treatment 
method in the care and treatment of a sick sinus. 

Method of 
measurement 

Data have been obtained from the national quality regis-
ter, The Swedish Pacemaker and ICD Registry using the 
following criteria:  

Patients <90 years with ECG codes E4 (SSS, sinus arrest, 
bradycardia) or E5 (SSS, tachybradia) are included in the 
documentation. 

DDD pacemakers are defined as boxes with sub-type 
DDD and DDDR. 

AAI pacemakers are defined as boxes with subtype SSI 
and SSIR with pacing modes AAI and AAIR. 

The comparison is based on a two-year measurement pe-
riod in order to allow a hospital-level record, which in-
creases the number of cases and thus decreases the statis-
tical uncertainty. 

At the county-council level the place of residence of the 
patients is used to match them to the correct county coun-
cils. At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council where they resided.  

Data sources The Swedish Pacemaker and ICD Registry 
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Complications in pacemaker and ICD-implantation 
(C4) 

Measure The percentage of patients who suffered complications 
during the insertion or replacement of a standard pace-
maker, a failure pacemaker (CRT) or an implantable defi-
brillator (ICD), between 2006 and 2007. 

Description The indicator shows the percentage of patients who were 
affected within 365 days by complications in a new im-
plantation, replacement or correction of a standard pace-
maker, a CRT pacemaker or an implantable defibrillator.  

Numerator: The number of patients who are affected by 
complications in a new implantation or replacement of 
standard pacemakers, ICD or CRT. 

Denominator: The total number of patients who under-
went a new implantation or replacement of a standard 
pacemaker, ICD or CRT during the measurement period. 

Method of 
measurement 

Data have been obtained from the national quality regis-
ter, The Swedish Pacemaker and ICD Registry.  

A complication is defined as a problem that can be attrib-
uted to an implantation of a standard pacemaker, ICD or 
CRT and which occurs within 365 days of the surgery. 
Typical complications are perforation/tamponade, infec-
tions, bleeding, and electrical interference. 

The comparison is based on a two-year measurement pe-
riod in order to allow a hospital-level record, which in-
creases the number of cases and thus decreases the statis-
tical uncertainty. 

At the county-council level the place of residence of the 
patients is used to match them to the correct county coun-
cils. At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council where they resided.  

Data sources The Swedish Pacemaker and ICD Registry.  

Number of ICD implantations (C5) 

Measure The number of patients who received an implantable de-
fibrillator per 100,000 inhabitants, 2006-2007. Refers to 
new insertions. Age-standardised values. 

Description The indicator shows the number of insertions of an im-
plantable pacemaker per 100,000 inhabitants in the differ-
ent county councils.  
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Numerator: The number of patients with impaired  left 
ventricular function (EF<35%) and in function class 
NYHA II-III more that three months after myocardial 
infarction, or patients with heart failure and EF<35% and 
in function class NYHA II-III who received an implant-
able defibrillator. 

Denominator: Population per 100,000 inhabitants. 

Method of 
measurement 

Data have been obtained from the national quality regis-
ter, The Swedish Pacemaker and ICD Registry. 

All new insertions of implantable defibrillators, as pri-
mary and secondary preventive measures, are shown in 
the comparison. 

 

The comparison is based on a two-year measurement pe-
riod in order to allow a hospital-level record, which in-
creases the number of cases and thus decreases the statis-
tical uncertainty. 

At the county-council level the place of residence of the 
patients is used to match them to the correct county coun-
cils.   

Data sources The Swedish Pacemaker and ICD Registry.  

Sources of 
error 

Small volumes allow greater scope for random variations. 
The need for the treatment method may vary both over 
time and geographically. 

Avoidable in-patient care in heart failure (D1) 

Measure The number of persons who were treated for heart failure 
and also the number of care episodes per 100,000 inhabi-
tants during one year. 

Description The measure shows both the number of persons with any 
care episode for heart failure and the number of care epi-
sodes with this diagnosis per year and 100,000 inhabi-
tants. These calculations are performed for care episodes 
where heart failure was the primary diagnosis. 

The indicator aims to reflect how successful the health-
care is in treating patients with heart failure and reflects 
efforts within both primary and specialist care. The ex-
pression ”avoidable in-patient care" emphasises that the 
need for in-patient care can be influenced. 
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Method of 
measurement 

 

Primary diagnosis ICD-10 

Heart failure I50, I110, I420, I426 

Continuous hospitalisations have been merged into care 
episodes prior to calculation. 

The calculations have been corrected for differences in 
the age structure of the patients among different county 
councils. Age standardisation was undertaken using the 
age composition of the national population in 2000 as the 
standard population, which was used for both men and 
women. 

Data sources The Patient Register, The National Board of Health and 
Welfare. 

 

Sources of 
error 

Differences among caregivers in the diagnostication of 
heart failure may occur. 

RAAS inhibitor in heart failure (D2) 

Measure The percentage of patients on RAAS inhibitors after hos-
pital treatment for heart failure in 2007. Refers to patients 
<80 years and drug treatment 0-6 months after discharge. 

Description The indicator refers to patients with a diagnosis of heart 
failure who were treated as in-patients, and the percentage 
of those who were treated with RAAS inhibitors, i.e., 
ARB or ACE inhibitors.  

Numerator: The number of heart failure patients <80 
years who received treatment with ACE inhibitor or 
ARB, individually or in combination with each other.  

Denominator: The total number of heart failure patients 
<80 years. 

The measure reflects the process quality of the hospital 
with regard to the treating physician's assessment of the 
prescription of drug treatment of heart failure and his/her 
decision to do so.  

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drugs Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes: 
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Diagnosis ICD-10 

Heart failure I50, I42.0 
 

Drugs ATC-code 

ACE inhibitor and ARB C09 (all except X) 

The comparison includes all patients with a primary diag-
nosis of heart failure who are alive during the relevant 
measurement period.  

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of the age limit < 80 years. However, in 
clinical practice individual consideration must naturally 
be given to the treatment of all patients regardless of age. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided. The first hospital in the care chain is 
recorded. 

Data sources The Patient Register and The Swedish Prescribed Drugs 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drugs Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 
drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed. 
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Beta-blockers in heart failure (D3) 
Measure The percentage of patients on beta-blockers after hospital 

treatment for heart failure in 2007. Refers to patients <80 
years and drug treatment 0-6 months after discharge.  

Description The indicator refers to patients with a diagnosis of heart 
failure who were treated as in-patients, and the percentage 
of those who were treated with beta-blockers 0 to 6 
months after discharge from the hospital. 

Numerator: The number of patients <80 years with heart 
failure who receive treatment with beta-blockers 0-6 
months after discharge from hospital. 

Denominator: The total number of patients <80 years 
with heart failure. 

The measure reflects the process quality of the hospital 
with regard to the treating physician's assessment of the 
prescription of drug treatment of heart failure and his/her 
decision to do so.  

 

Method of 
measurement 

Data have been obtained from The Patient Register and 
The Prescribed Drugs Register, The National Board of 
Health and Welfare, using the following ICD- and ATC-
codes: 

Diagnosis ICD-10 

Heart failure I50, I42.0 
 

Drugs ATC-code 

Beta-blockers C07A 

The comparison includes all patients with a primary diag-
nosis of heart failure who are alive during the relevant 
measurement period.  

An age limit of 80 years has been set as patients of more 
advanced years with a myocardial infarction to a higher 
degree have other concomitant illnesses that are a contra-
indication for the treatment in question. This may obstruct 
accurate comparisons between hospitals that have differ-
ent proportions of elderly patients. As a compari-
son/quality indicator the measure is made more accurate 
through the use of the age limit < 80 years. However, in 
clinical practice individual consideration must naturally 
be given to the treatment of all patients regardless of age. 
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The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council where they 
resided. The first hospital in the care chain is recorded. 

Data sources The Patient Register and The Swedish Prescribed Drugs 
Register, The National Board of Health and Welfare.  

Sources of 
error 

Divergent diagnosis criteria at the different county coun-
cils may affect population size.  

Lack of compliance by the patient may result in a failure 
to have the prescription filled despite the doctor's pre-
scription. 

The Swedish Prescribed Drugs Register does not include 
drugs obtained from a drugs cupboard at an old age home 
or over-the-counter non-prescription drugs, which may 
lead to an underestimate of drugs use by the elderly. Fur-
thermore, this register contains information only about 

drugs supplied by pharmacies, which may result in an 
underestimate of the quantity of drugs prescribed. 

The number of implanted pacemakers for cardiac 
resynchronisation therapy (D4) 

Measure The number of implanted failure pacemakers (CRT) per 
100,000 inhabitants between 2006 and 2007. Age-
standardised values. 

Description The indicator shows the number of heart failure patients 
per 100,000 inhabitants who during the period from 2006 
to 2007 had a failure pacemaker (CRT-P) or an ICD with 
CRT-function (CRT-D) inserted. 

Numerator: The number of implantations of CRT in heart 
failure patients. 

Denominator: Population per 100,000 inhabitants. 

Method of 
measurement 

Data have been obtained from the national quality regis-
ter, The Swedish Pacemaker and ICD Registry. The pa-
tients were registered with symptom D2 heart failure in 
the Pacemaker- and ICD-register and had undergone im-
plantation of an electrode in the left auricle. Insertion of 
both CRT-P (pacemakers) and CRT-D (defibrillators) is 
included. 
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The comparison is based on a two-year measurement pe-
riod in order to increase the number of cases and decrease 
the statistical uncertainty. To diminish the effect of age 
variations, age-standardised values are used.  

At the county-council level the place of residence of the 
patients is used to match them to the correct county coun-
cils.  

Data sources The Swedish Pacemaker and ICD Registry.  

Sources of 
error 

Small volumes allow greater scope for random variations. 
The need for the treatment method may vary both over 
time and geographically. 

Dead or re-admitted 30 days after heart failure (D5) 

Measure The percentage of dead or re-admitted within 30 days of 
heart failure. 

Description The measure states the percentage of patients who within 
30 days of discharge either had died or were re-admitted 
to hospital with a diagnosis of heart failure. 

The causes of this re-admission may include premature 
discharge of heart failure patients, inadequate drug treat-
ment or patients receiving excessively poor information 
about this disease. Avoidable re-admissions are a quality 
defect that cause both greater patient suffering and higher 
healthcare costs. 

Method of 
measurement 

 

Primary diagnosis ICD-10 

Heart failure I50, I110, I420, I426 

Continuous hospitalisations have been merged into care 
episodes prior to calculation. Only cases of heart failure 
where the patient had not been treated for this condition 
during the preceding 365-day period were followed up. 

The date of death was obtained from the Cause of Death 
Register. 

The calculations have been corrected for differences in 
the age structure of the patients among different county 
councils. Age standardisation was undertaken using the 
age composition of the national population in 2000 as the 
standard population, which was used for both men and 
women 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
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healthcare at a hospital in a different county was recorded 
as having been given within the home county. At hospital 
level all patients treated at and discharged from the clinic 
are recorded irrespective of the county council in whose 
area they resided. The first hospital in the care chain is 
recorded. 

Data sources The Patient Register and Cause of Death Register, The 
National Board of Health and Welfare. 

Sources of 
error 

Differences among caregivers in the diagnostication of 
heart failure may occur. 

Waiting times for valve surgery (E1) 

Measure Waiting times for valve surgery, median time between 
decision and completed operation in 2007. Number of 
days.   

Description The indicator measures the median waiting time in days 
from taking a decision to operate until the operation is 
performed. 

The measure reflects process quality in hospital care and 
treatment by measuring the period of time between diag-
nostication and treatment. 

Method of 
measurement 

Data have been obtained from the database of the national 
quality register, The Swedish Cardiac Surgery Register. 
The measure includes all cardial localisation of valve de-
fects, first-time surgery and re-operations as well as mul-
tiple valves, but not combination interventions of  other 
surgery including aortic vessels. The patient sample thus 
corresponds to operation group 1 in accordance with the 
terminology of the Swedish Cardiac Surgery Register   
(The 2007 Annual Report of the Swedish Cardiac Surgery 
Register). Operation group 1 implies isolated valve sur-
gery, i.e., interventions restricted to one or several heart 
valves. This includes both operations to insert artificial 
valves and valve repair interventions.  

Patients of all ages are included. 

The geographical distribution was undertaken on the basis 
of the patients' home county, which means that even 
healthcare at a hospital in a different county was recorded 
as having been given within the home county.  

At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council in whose area they resided.  The first hospital in 
the care chain is recorded. 
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Data sources The Swedish Cardiac Surgery Register. 

Sources of 
error 

Irregular administration of waiting lists may occur, which 
can result in errors in waiting-time statistics. 

30-day case fatality rate after valve surgery (E2) 

Measure The percentage of deaths within 30 days of a heart valve 
operation between 2006 and 2007. Refers to patients >18 
years. 

Description The indicator shows the percentage of patients who died 
within 30 days of a completed heart valve operation.  

Numerator: The number of patients who died within 30 
days of complete valve surgery. 

Denominator: The total number of patients >18 years 
who underwent valve surgery. 

The 30-day case fatality rate after heart valve surgery is a 
measure of the quality of the operative intervention and 
the postoperative care. The results are also affected to a 
considerable degree by the patients' condition prior to the 
operation and the type of surgery performed at the various 
units (case mix). 

Method of 
measurement 

Data have been obtained from the database of the national 
quality register, The Swedish Cardiac Surgery Register. 
The patient sample includes adult patients >18 years, all 
with cardial localisation of valve defects, first-time sur-
gery and re-operations as well as multiple valves, but not 
combination interventions of other surgery including aor-
tic vessels.  

At hospital level all patients treated at and discharged 
from the clinic are recorded irrespective of the county 
council in whose area they resided.  The first hospital in 
the care chain is recorded.         

Data sources The Swedish Cardiac Surgery Register. 

Sources of 
error 

No account has been taken of the patients' degree of ill-
ness prior to the operation, which may have a random 
effect on the case fatality. Different indications for heart 
valve surgery may occur. 
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Heart disease mortality for children and young  
people (E3) 

Measure The number and percentage of children and young people 
below 18 who died of heart disease between 1997 and 
2006.  

Description The indicator shows how many children and young peo-
ple below 18 who died of heart disease throughout the 
country during the measurement period. The account 
gives both the actual figures and the number of deaths per 
100,000 children and young people.  

The indicator reflects the ability of the healthcare service 
to discover and treat heart illness and prevent premature 
deaths from heart disease among children and young peo-
ple. 

Method of 
measurement 

 

Underlying cause of death ICD-10 

Heart diagnoses I20-I25, I30-I52 

The results are shown per 100,000 inhabitants in the age 
groups below 18 and for five-year periods. 

Data sources The Causes of Death Register, The National Board of 
Health and Welfare. 

 


