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1. Introduction 

Nowadays health care systems all over the world face the problem that newly 

developed medical technologies and the achieved scientific results are so costly that no 

country is able to adapt them all. The development of medical sciences in each medical 

specialty results in huge amount of new knowledge, and the orientation is not an easy task for 

the practicing physician. Escalating health care costs, unexplained variations in physician 

practice patterns, and inconsistent adaptation of new technologies have been used as 

justification for greater standardization of patient care. One possibility for standardization is 

the application of evidence-based clinical practice guidelines if they are developed according 

to professional considerations and scientific results, and they are introduced to practice in 

accordance with local conditions. International literature comprises significant results about 

the development, implementation and application of clinical practice guidelines [1-25]. 

Over the past decade clinical guidelines have increasingly become a familiar part of 

clinical practice. Everyday clinical decisions at the bedside, rules of operation at hospitals and 

clinics, and health spending by governments and insurers are being influenced by guidelines. 

The principal expected benefit of guidelines is to improve the quality of care by the reduction 

of variations in service delivery among providers, hospitals, and geographical regions [1]. 

Clinically relevant guidelines determine how diseases, disorders, and health care conditions 

can most effectively and appropriately be prevented, diagnosed, treated, and clinically 

managed [26]. Practice guidelines may support better clinical decision-making by patients and 

practitioners, improved ways to measure and improve quality of care, educating individual 

patients and the broader population about the health matters and quality of care, and guiding 

the allocation of resources for health care and helping reduce the financial costs of 

inappropriate, unnecessary or dangerous care [1-4]. 

Until the 1990's no evidence-based clinical guideline has been developed in Hungary, 

although there is an emerging need for them in all fields of clinical practice. Developing such 

guidelines takes much time and effort, and it is a costly and difficult task. Thus adaptation of 

already existing guidelines, which were developed internationally (e.g. in the USA), and their 

implementation to Hungarian conditions is a feasible solution. However, we should consider 

the local Hungarian conditions when we wish to implement the results achieved in 

international health care systems, and we should pilot the expected results before their general 

implementation. Therefore the Ministry of Welfare initiated a project in 1996 about the 
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adaptation and implementation of practice guidelines developed by the US Agency for Health 

Care Policy and Research (AHCPR; since 1999 this agency has been known as AHRQ, 

Agency for Healthcare Research and Quality) [4,26,27]. The coordination and organization of 

the program (named BORCSI, an acronym coined from the names of the hospitals involved) 

was carried out by the Consultation Center for Quality Improvement in Health Care. 

In this study, we outline the results of the initial evaluation and assessment of left-

ventricular function according to the AHCPR guideline - Heart Failure: Evaluation and Care 

of Patients with Left-Ventricular Systolic Dysfunction [26]. The recommendations of this 

guideline were experimented in six Hungarian hospitals. 

Potential areas of guidelines can emerge from an assessment of the major causes of 

morbidity and mortality in a given population, uncertainty about the appropriateness of health 

care processes or evidence that they are effective in improving patient outcomes, or the need 

to conserve resources in providing care [5,28]. 

Heart failure is a major cause of morbidity and mortality worldwide [26,29-38]. The 

annual incidence of new cases of chronic heart failure (CHF) in the United States ranges 

between 400,000 and 465,000. More than 4 million American adults have it. Incidence as well 

as prevalence increases with increasing age. Data from the Framingham Heart Study indicate 

that CHF affects approximately 2.5% of the population aged >45 years. The median survival 

time after the diagnosis of congestive heart failure was 1.66 years in men and 3.17 years in 

women. Overall 1-year survival rates in men and women were 57% and 64%, respectively. 

The overall 5-year survival rate was 25% in men and 38% in women [26,29-31]. 

The epidemiology of heart failure in Europe, however, is poorly described. Estimates 

of the prevalence of heart failure in the general population range from 0.4% to 2%. The 

European Society of Cardiology represents countries with a total population of over 500 

million, suggesting that there are at least 2 million and possibly in excess of 10 million 

patients with heart failure in Europe [32]. There is much less known about the incidence than 

the prevalence of heart failure. The most recent incidence study was reported in the UK: the 

incidence rate in the whole population was 1/1000, and in older age groups (>85 years) 

12/1000 [30]. The prognosis of heart failure is uniformly poor if the underlying problem 

cannot be rectified. Half of the patients carrying a diagnosis of heart failure will die within 4 

years, and half of the patients with severe heart failure will die within one year [32]. Heart 
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failure is reported to consume 1-2% of the total health care expenditure in a number of 

industrialized countries [30]. 

There is no data available on the prevalence of heart failure in Hungary. Though if we 

consider the increasing trend of the mortality due to the diseases of the circulatory system, the 

importance of which is emphasized by the Johan Béla National Program of a Healthy Decade, 

we have to fear that the incidence and prevalence of heart failure in Hungary will increase as 

well [33-38]. 

Because of the high prevalence of heart failure and the resulting high costs of caring 

for these patients, improvements in the quality of care - and in the practice of cost-effective 

care - could have a tremendous impact on costs and outcomes. Proper management of heart 

failure can reduce both morbidity and mortality from this condition [26]. The treatment 

modalities and management of congestive heart failure have undergone significant changes in 

the past few years [26,32,39,40]. It is highly important to recognize asymptomatic left-

ventricular systolic dysfunction, which depending on the prevalence of other cardiovascular 

risk factors affects 1-5% of the population [41]. Prior to pharmacological management of 

patients with heart failure, appropriate evaluation of their condition is needed, and other 

conditions mimicking the symptoms of heart failure (e.g. pulmonary, renal or hepatic 

diseases, anemia, hypothyroidism and obesity) should be excluded [26,32]. When the 

condition of patients is evaluated it is not appropriate to confirm only signs and symptoms of 

heart failure, and systolic and diastolic function but valvular function, pericardial and 

pulmonary functions should also be examined [42]. 

The above aspects were also emphasized by the AHCPR guidelines, which were 

disseminated during the BORCSI program [26]. 
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1.1. Aim of the study 

The main aim of this study was to examine the applicability and adaptability of the 

clinical practice guidelines - Heart Failure: Evaluation and Care of Patients with Left-

Ventricular Systolic Dysfunction - issued by the AHCPR to Hungarian conditions. We 

revealed the clinical care of patients hospitalized with the suspicion of chronic heart failure in 

some Hungarian hospitals before and after the dissemination of the guidelines. The main aim 

can be achieved by accomplishing the following steps: 

- analyzing the course of initial examinations - non-invasive cardiological examinations 

and laboratory tests - in patients hospitalized with chronic heart failure based on the 

hospital documentation (case history sheet, bedhead board, and laboratory findings, 

etc.): 

- analyzing the adequacy of the Hungarian clinical practice to the practice 

described in the guidelines before and after the dissemination of these 

guidelines, 

- measuring the changes in the clinical practice by comparing the conditions 

before and after the dissemination of these guidelines; 

- making a comparative analysis of the clinical practice of CHF examinations provided 

by the hospitals participating in our study: 

- analyzing the changes in the course of initial examinations before and after the 

dissemination of the guidelines in each hospital, 

- evaluating the changes in the delivery of care in each hospital; 

- revealing the factors that decide on the use of echocardiography, which has a highly 

important role in distinguishing between systolic and diastolic dysfunctions; 

- determining the quality indicators for analyzing the adequacy of the clinical practice to 

those of the guidelines. 
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2. Literature review 

2.1. Quality improvement in the Hungarian health care system 

Nowadays quality improvement is a basic requirement in health care institutions of the 

developed world. A balance should be kept between the economical potential, the hospitals 

with different background and the interest of patients by quality improvement and quality 

control. Providing the adequate care is an ethical issue as well especially in countries where 

health care is at public expense. Providing high quality health services is an important 

objective of health care policy [43]. 

The importance of quality improvement is more and more emphasized in the 

Hungarian health care system as well. Since the beginning of the 1990's several decrees and 

acts have dealt with this issue, and as a result of it the newly established central organizations 

(The Council for Quality Improvement and Accreditation of the Ministry of Welfare, The 

Office of Quality Improvement of the Ministry of Welfare, The Research Center for Health 

Promotion etc.) were entitled to develop the quality improvement policy of the national health 

care. As an initiative of the Ministry of Welfare the Consultation Center for Quality 

Improvement in Health Care was established, which provided teaching and consulting 

facilities as a supportive institute of the Ministry [44-49]. 

Since the beginning of the 1990's more and more institutions have begun to deal with 

quality improvement in the field of patient care, patient information, patient satisfaction and 

documentation. Systematic planning started in some hospitals (in Zalaegerszeg, Baja, 

Sátoraljaújhely, Nyíregyháza, and Nagykáló, etc.) and the establishing of quality assurance 

systems has begun. Most Hungarian hospitals have committed themselves to the introduction 

and certification of the ISO system [50-55]. Nowadays due to the national adaptation of 

American accreditation standards - above the ISO certifications - there is also a possibility in 

health care to certify according to the "hospital care standards" issued in 2001 [56-59]. 

Quality improvement has appeared not only in health care institutions but in 

educational institutions as well. Teaching of quality improvement has become a must both in 

health sciences training colleges and in the higher educational institutes, consequently at 

medical universities as well - both at graduate and postgraduate levels [60,61]. 

Quality improvement was urged by the Health Act issued in 1997 (Act No. 154), 

which made it compulsory upon the health care institutions to operate an internal quality 
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improvement system from 1 January 1999, and the Act recommended an external supervision 

and certification of the system [62]. The above mentioned health act also emphasizes the 

importance of improving professional procedures. It is an essential requirement in health care 

to fulfill all professional and other requirements described in the act. Therefore practice 

guidelines, which reflect recent scientific achievements and are based on evidences, should 

always be considered. In lack of these guidelines regulations described in methodological 

advisories, and in lack of even these professional requirements published in highly 

appreciated medical literature should be considered [62]. 

Evidence-based medical care and clinical practice guidelines can have an important 

role mainly in the supervision of clinical practice - as it is also emphasized in the Health Act 

as we will reflect upon them further on. 

2.2. Evidence-based clinical practice guidelines and quality improvement 

Evidence-based medicine is the conscientious, explicit and judicious use of current 

best evidence in making decisions about the care of individual patients. The practice of 

evidence-based medicine means integrating individual clinical expertise with the best 

available external evidence from systematic research [63,64]. Guidelines should be based on 

the best available science, analysis of that science and application of a consensus panel when 

rigorous evidence is absent [2,6]. Guidelines for the provision of clinical care can be a major 

asset in improving the quality of health care. Clinical practice guidelines are defined as 

"systematically developed statements to assist practitioner and patient decisions about 

appropriate health care for specific clinical circumstances" [2,6,63-65]. 

Why are guidelines necessary? The major factors influencing the development and 

implementation of evidence-based practice guidelines are escalating health care costs, the 

phenomenal growth in medical research and technology, and the rapid deployment of new 

procedures, practice variations among providers, hospitals and geographical regions and 

inappropriate care - overuse and underuse of services. The intrinsic desire of health care 

professionals to offer and of patients to receive the best care possible, closing the gap between 

what clinicians do and what scientific evidence supports, and an opportunity for cost saving 

without reduction in accessibility or quality of care are also of major importance [1,7-10]. 

There are arguments against guidelines, too. Physicians generally prefer individual 

consideration to following predetermined algorithms, and most remain satisfied with the care 
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they provide. The epithet „cookbook" is very readily applied to practice directed by rules. The 

risks of this can be reduced by ensuring that we do not write standards defining exactly what 

must be done, but instead develop guidelines defining the range of options for a given 

problem that is acceptable yet adaptable to individual consideration. We must aim to define 

what will and will not work in order to assist and improve the decision-making process [8]. 

Learning and using the evidences provide fast and successful orientation for practicing 

as well as teaching physicians. Meanwhile the evidences are not unequivocal imperatives, and 

we do not necessarily follow them in case the patient's individual parameters indicate 

different care. In this case the deviation from the guidelines is done deliberately and not due 

to ignorance of the evidence [66]. 

High quality health care implies practice that is consistent with the best evidence [67]. 

It is essential to use the most reliable and best available evidence. The effect of a certain 

procedure or therapy on the condition of a patient can be measured and evaluated most 

reliably by the help of clinical epidemiological studies [68]. Thus classification of evidences 

is based on the reliability of results achieved by different epidemiological studies [5,68]. 

Table 1 shows a simple scheme for classifying the evidence that supports statements in 

practice guidelines, and the strength of the recommendations is shown in Table 2 [28]. 

TABLE 1. Classification schemes - categories of evidence [ 2 8 ] 

Categories Study designs 
la Evidence for meta-analysis of randomized controlled trials 
lb Evidence from at least one randomized controlled trial 

Ha Evidence from at least one controlled study without randomization 
lib Evidence from at least one other type of quasi-experimental study 
III Evidence from non-experimental descriptive studies, such as comparative 

studies, correlation studies, and case-control studies 
IV Evidence from expert committee reports or opinions, or clinical experience of 

respected authorities, or both 

TABLE 2 . Classification schemes - strength of recommendation [ 28 ] 

Strength of Categories of evidence 
recommendation 

A Directly based on category I evidence 
B Directly based on category II evidence or extrapolated recommendation from 

category I evidence 
C Directly based on category III evidence or extrapolated recommendation from 

category I or II evidence 
D Directly based on category IV evidence or extrapolated recommendation from 

category I, II or III evidence 



Another classification scheme was defined by the project staff of the disseminated 

AHCPR guideline. They defined seven levels of evidence for the panel's use (Table 5). The 

classification scheme for the guideline document was later simplified into a three-level system 

for strength of evidence (Table 4) [26]. 

TABLE 3. The seven levels of evidence [26] 

Categories Study designs 
I. Evidence from large, well-documented randomized controlled trials 

(RCT's) 
II. Evidence from small, well-conducted RCT's 

III. Evidence from well-conducted cohort studies 
IV. Evidence from well-conducted case-control studies 
V. Evidence from uncontrolled or poorly controlled studies 

VI. Conflicting evidence, but tending to favor the recommendation 
VII. Expert opinion 

TABLE 4 . Three-level system for strength of evidence [26] 

Strength of evidence Levels of evidence 
„A" (good evidence) I-III. 
,,B" (fair evidence) IV-VI. 
,,C" (expert opinion) VII. 

Development of an evidence-based guideline is a complex process and requires a 

range of skills. Every set of clinical practice guidelines should include information on the cost 

implications of alternative preventive, diagnostic, and management strategies for the clinical 

situation in question. This information could help potential users to evaluate better the 

potential consequences of different practices. The methods that are used to develop practice 

guidelines vary between organizations depending on philosophic approach. The steps in 

practice guideline development [5,11,12,28,61]: 

1. Selection of topic. - Potential areas can emerge from an assessment of the major causes 

of morbidity and mortality for a given population, uncertainty about the 

appropriateness of health care processes or evidence that they are effective in 

improving patient outcomes, or the need to conserve resources in providing care. 

2. Convening and running guideline development groups. - The guidelines produced by 

an expert panel are influenced greatly by the size and composition of its members. The 

groups should have appropriate multidisciplinary membership, because individual 

biases may be better balanced in multidisciplinary groups, and such balance may 

produce more valid guidelines. 
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3. Assessment of scientific evidence. - Identifying and assessing the evidence is best done 

by performing a systematic review. The purpose of a systematic review is to collect all 

available evidence, assess its potential applicability to the clinical question under 

consideration. Data are extracted from the relevant studies on the benefits, harms, and 

(where applicable) costs of the interventions being considered. Summarized evidence is 

categorized to reflect its susceptibility to bias (Tables 1 and 3). 

4. Translating evidence into a clinical practice guideline. - The evidence needs to be 

interpreted into a clinical, public health policy, or payment context. It is common to 

grade each recommendation in the guideline (Tables 2 and 4). Such information 

provides the user with an indication of the guideline development group's confidence 

that following the guideline will produce the desired health outcome. 

5. Reviewing and updating guidelines. - Draft guidelines are reviewed by relevant content 

experts, experts in systematic reviews or guideline development, and potential users of 

the guideline who can judge its usefulness. The guideline can be updated as soon as 

each piece of relevant new evidence is published, or in a scheduled way, at a previously 

defined period of time. 

Those who develop guidelines should strive to devise them to meet certain key criteria 

or attributes. The Institute of Medicine in the US advanced eight such attributes. Four 

attributes relate to the content of guidelines: reliability and reproducibility, scientific validity, 

clinical applicability, and clinical flexibility. Other four attributes relate to the process of 

development: clarity, multidisciplinary approach, scheduled review, and documentation 

[6,13]. 

The implementation of guidelines is also a significant and costly procedure. The local 

implementation and application of the guidelines - in hospitals and health care institutes - is a 

complex process, the main steps of which are shown in Figure 1 [9,13-16,69]. 

Advanced review of clinical practice is first performed in order to select projects for 

practice guideline implementation that will prove most beneficial to patients, physician 

groups, and the institution [9]. It is critical to use broad-based teams in adapting and 

implementing guidelines: all affected disciplines should be involved in defining practice 

guidelines [15]. After the collection of national or international guidelines, the project team 

performs a critical review to assure applicability of the guidelines to the local setting [9]. 
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Evaluation -
compliance with 

guideline 

Selection of a team 
involved in 

implementation 

3. 
5 - 1 I Identification of a 

Guideline | I guideline for local 
implementation | 1 adaptation 

4. 
Documentation of 

the clinical process, 
local adaptation 

FIGURE 1. The main steps of local adaptation and implementation of practice guidelines [ 6 9 ] 

If an international guideline is implemented, its adaptability to the national context must be 

considered first, then its implementation to the individual hospitals should be examined. In 

case of nationally developed guidelines, they should be adapted to the local conditions of the 

individual institute or hospital. During the adaptation we should also consider the pressure of 

local conditions such as poor financial resources, and the lack of proper devices or staff [15]. 

The successful introduction of clinical guidelines is dependent on many factors including the 

clinical context and the methods of developing, disseminating, and implementing those 

guidelines [17]. Successful implementation also requires the agreement of the staff in that the 

guidelines are clinically valid and scientifically well based, and they promote the 

improvement in the quality of patient care [9,13,14]. 

The main goal of practice guidelines is improving the quality of patient care. The 

"mechanism of action" by which improved patient care is achieved is the following: 

improving knowledge, and changing attitudes and behavior. Each of these steps has been 

cited by various parties, as evidence of clinical benefit [3,18-20]. 

Changes in the clinical practice and the degree of guideline application can be 

analyzed by quality indicators [70]. During the evaluation comparisons can be set up by the 
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help of indicators concerning the given condition or disease between the potential patient care 

and the optimal one recommended in the guidelines [15,21]. 

The degree of application depends on the various methods used during the 

implementation: consensus conference, opinion leaders, and audit versus feedback, etc. The 

success of these implementation strategies was analyzed by several surveys [17,21-23]. 

Lomas et al. assessed the changes in attitude and in the rates of cesarean section reported by 

the obstetricians by the same survey - before and two years after the guidelines were 

published. The data from actual practice showed that two years after the dissemination of the 

guidelines physicians' behavior had changed very little; most obstetricians were not in fact 

moving rapidly toward implementation of the recommendations in the guidelines [24]. 

Grilli and Lomas studied the compliance rates with 143 recommendations for clinical 

practice. They found a high degree of variation in compliance with practice guidelines, a 

relatively low average compliance rate just over 50%. They found no relationship of the type 

of procedure (diagnostic, medical treatment, etc.), but the cardiology and oncology areas of 

practice show significantly higher compliance rates. Recommendations with high complexity 

had lower compliance rates than those low on complexity [25]. 

Grimshow and Russell systematically reviewed 91 published evaluations of clinical 

guidelines: 35 on clinical care, 34 on preventive care, and 22 on prescribing and use of 

support services. They studied the interventions, the study design and the effects of guidelines 

on process of care, and on patient outcome. The effects on process of care were analyzed in 

87 studies, and only 6 studies detected no significant change in the process of care. All but 5 

of the 17 studies of patient outcome found some significant improvement. The conclusion is 

that explicit guidelines do improve clinical practice, but the successful introduction of clinical 

guidelines is dependent on development, dissemination and implementation strategies 

(Table 5) [13,17]. 
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TABLE 5 . Classification of clinical guidelines [17] 

Probability of being Development Dissemination strategy Implementation strategy 
effective strategy 
High Internal Specific educational Patient-specific reminder at 

intervention time of consultation 
Above average Intermediate Continuing education Patient-specific feedback 
Below average External, local Mailing targeted groups General feedback 
Low External, national Publication in journal General reminder 

Clinical guidelines are an increasingly familiar part of clinical practice. The principle 

benefit of guidelines is to improve the quality of care received by patients. For patients, the 

greatest benefit is to improve health outcomes. Guidelines can also improve the consistency 

of care, and clinical guidelines can improve the quality of clinical decisions [1]. Individual 

physicians may use guidelines as an information source for continuing professional education. 

Guidelines can also be used as instruments for self-assessment or peer review, and to learn 

about gaps in performance [16]. 

Besides the potential benefits guidelines have some limitations and harms, too. The 

most important limitation of guidelines is that the recommendations may be wrong. 

Guidelines that are inflexible can harm by leaving insufficient room for clinicians to tailor 

care to patients' personal circumstances and medical history. What is best for patients overall 

may be inappropriate for individuals. Flawed clinical guidelines may encourage ineffective, 

harmful, or wasteful interventions. Health care systems and payers may be harmed by 

guidelines if following them escalates utilization, compromises operating efficiency, or 

wastes limited resources [1]. 

On the basis of the above-mentioned facts, we can conclude that the publishing of 

clinical practice guidelines is an essential task in the quality improvement of health care. 

Nevertheless, we must confess that the analysis of the development, implementation and 

practical application of the guidelines takes up several years' work and significant resources. 

Thus it is worth considering and following the experience of developed countries in the given 

area when working on quality improvement in our country. 
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3. Materials and methods 

3.1. Background of guideline implementation 

In 1996, the Hungarian Ministry of Welfare initiated a project about the adaptation and 

implementation of practice guidelines developed by the US Agency for Health Care Policy 

and Research (AHCPR). The aim of this study was to examine the applicability and 

adaptability of the clinical practice guideline Heart Failure: Evaluation and Care of Patients 

with Left-Ventricular ¡Systolic Dysfunction issued by the AHCPR, to Hungarian conditions, 

and parallel with this to study the actual clinical practice in hospitals [26]. Studying the 

literature on the implementation of guidelines we have found that there is no single effective 

way to ensure the use of guidelines in practice [16,17]. hi this survey, each activity was 

coordinated by the Ministry of Welfare (Consultation Center for Quality Improvement in 

Health Care). First, the guideline was translated into Hungarian, and then the suggestions of 

the guidelines were revised by Hungarian opinion-leader cardiologists to determine whether 

they contained recommendations that were not possible to implement in Hungary. A general 

agreement was reached about the applicability of the guidelines, and on the basis of the 

cardiologists' opinion the guidelines were adapted to Hungarian conditions. After that, a 

scientific meeting was organized for the physician leaders of the hospital wards involved in 

the study. The main aspects of guidelines were introduced to them by the above-mentioned 

opinion leaders. The adapted version of the guidelines was mutually accepted by the 

physician leaders of the hospitals during this meeting. It was the task of the physician leaders 

to disseminate the guidelines. During the dissemination of the guidelines, all physicians 

involved in the project received the Hungarian translation of the Quick Reference Guide for 

Clinicians, and the manual book of the guideline - Clinical Practice Guidelines - was also 

available for all. The implementation of the guidelines was organized locally, and we checked 

the knowledge of the guidelines among physicians indirectly, by following the changes in 

their clinical practice. 

3.2. Design, setting, and participants 

A 'before - after' controlled epidemiological study was used to examine the health 

care practice before and after the dissemination of the guideline (before period: 1 January 
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1997 to 28 February 1998 - before the dissemination of the guidelines, after period: 15 March 

1998 to 15 March 1999 - after the dissemination of the guidelines). 

Six voluntarily participating hospitals, chosen by the Ministry of Welfare, took part in 

our study (H1-H6) representing each level of in-patient health care in Hungary: three town 

hospitals (H1-H3), one county hospital (H4), one university teaching hospital (H5), and one 

central national hospital (H6). 

A total of 1222 patients admitted with an initial diagnosis of chronic heart failure 

(ICD-10 150), or any primary causative factor of it [arteriosclerotic (ICD-10 120-125), 

hypertensive (ICD-10 110-111,113), or valvular heart disease (ICD-10 134-135), and dilated 

cardiomyopathy (ICD-10 142)], were involved in the study [71]. Originally, 1385 patients 

were selected for the study, but 11.8% of them were excluded because of inappropriate 

diagnosis or due to patient overlap between the two periods. 

Data collection was based on hospital documentation. Demographic features, case 

histories, complaints, results of physical examinations, disease severity on the basis of the 

New York Heart Association (NYHA)1 functional classes of heart failure, use of diagnostic 

procedures and therapy were examined during hospital stay. 

A pilot study was carried out to examine the availability of data - calculating the 

availability index - in the hospital documents that describe the actual clinical practice, which 

are needed to study the impact of the guidelines. We also evaluated the accuracy of data 

collection, and the reliability of record abstractors by calculating the reliability index. We 

found that data were available in different measures to evaluate clinical practice (range 78-

100%): e.g. sociodemographic data were fully available, and information on examinations 

was available in 90% of hospital patients' records. Data collection was carried out by 12 

record abstractors (2 abstractors in each hospital); they were all health workers having 

received proper and continuous assistance from the physician leaders. Record abstractors 

were informed about the objective of the study and further data processing, and were given 

direction on filling out the questionnaires. Reliability of data collection ranged from 40% to 

84% during the pilot study, and was increased by further training before the actual data 

collection and by continuous supervision of the record abstractors during the study [72]. 

1 NYHA classification is a four-level scheme for grading the functional incapacity of patients with 
cardiac disease: class I, cardiac disease without resulting limitations of physical activity; class II, 
slight limitation of physical activity - comfortable at rest, but ordinary physical acitvity results in 
fatigue, palpitation, dyspnea, or anginal pain; class III, marked limitation in physical activity: 
comfortable at rest, but ordinaiy physical activity causes fatigue, palpitation, dyspnea, or anginal pain; 
class IV, inability to carry on any physical activity without discomfort, or symptoms at rest [26]. 
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3.3. The main criteria of evaluation 

TABLE 6. Recommendations, review criteria and standards of quality in the evaluation of 
patients with heart failure [26,73] 

Standards 
Recommendations and review criteria of quality* 

All patients who complain of paroxysmal nocturnal dyspnea, orthopnea, or new- 90% 
onset dyspnea on exertion should undergo evaluation for heart failure unless 
history and physical examination clearly indicate a non-cardiac cause for their 
symptoms. (Strength of evidence=B)t 

The results should be documented in the patient record. 
Many physical findings of heart failure are not highly specific. Elevated jugular 90% 
venous pressure, a third heart sound, and a laterally displaced apical impulse is 
the most specific; pulmonary rales or peripheral edema are relatively non-
specific findings. (Strength of evidence=B) * 

The results should be documented in the patient record. 
Practitioners should perform a chest X-ray, ECG, complete blood count, serum 90% 
electrolytes, serum creatinine, serum albumin, liver function tests, and urinalysis 
for all patients with suspected or clinically evident heart failure. (Strength of 
evidence=C) * 
Changes in the condition of the patient can be followed by daily measurement of 
patient's body weight [74]. 

The results should be documented in the patient record. 
Patients with suspected heart failure should undergo echocardiography or 90% 
radionuclide ventriculography to measure ejection fraction (if information about 
ventricular function is not available from previous tests). (Strength of 
evidence=B) * 

The results should be documented in the patient record. 
Determining the quality standard we agreed on using 90% as acceptable performance, which is the 
lowest value in the range of the original recommendation (90-95%) [73]. 

^Strength of evidence is based on Table 4. 

The evaluation was performed by the help of review criteria, performance measures 

and standards of quality defined on the basis of recommendations in the guidelines (Table 6) 

[26,73]: 

- review criteria are defined as "restatements of specific guideline 

recommendations into forms suitable for retrospective medical record review of 

clinical practice." 

- performance measures are defined as "the proportion of cases under review as 

judged using the review criteria, where performance is in accord with guideline 

recommendations." 
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- standards of quality are defined as "the minimum proportion of cases expected 

to be in accordance with guideline recommendations among a target population" 

- care below that level would warrant further investigations. 

The order of examination for hospitalized patients with suspected heart failure was 

analyzed by the following: 

- adequacy of patient care according to AHCPR guidelines, 

- evaluation of changes before and after the dissemination of the guidelines 

irrespectively to the individual hospitals, 

- analysis of changes in the individual hospitals to reveal the differences in service 

delivery and to detect the changes in it after the dissemination of the guidelines. 

3.4. Statistical analysis 

Data processing was carried out using SPSS 9.0 for Windows. In case of continuous 

variables (the number of examinations), the mean, the standard deviation and the range were 

calculated. Comparisons of the before-after periods were drawn by the non-parametric Mann-

Whitney U-test. Distribution was calculated in categorical data, and the x2 test was used to 

compare different groups/periods and hospitals. For all comparisons P<0.05 was considered 

significant. Joint analysis of factors influencing the use of echocardiography was modeled by 

logistic regression. Logistic regression describes the relationship between one categorical 

dependent variable and several categorical or continuous independent variables. In our 

research, the use of echocardiography was the categorical dependent variable. Sex, disease 

severity on the basis of NYHA classification, period of time (before and after), and hospitals 

were the categorical independent variables, and age was the continuous independent variable. 

During the piloting H4 hospital was chosen as a reference hospital. It is a county hospital, 

thus it has an intermediary role in progressive patient care. 
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4. Results 

4.1. Patient characteristics 

A total of 1222 patients (566 before and 656 after) were examined. Table 7 shows the 

main demographic features and the distribution of stages in the severity of heart failure 

according to the NYHA classification. No significant difference was found between the two 

periods of time according to sex, age group, and NYHA class of heart failure. 

TABLE 7. Patient characteristics in the before and after periods 

Before Afterf Total 
Characteristics (n=566) (n=656) (n=1222) lvalue1 

Sex (%) 

Male 50.0 48.0 48.9 0.490 
Female 50.0 52.0 51.1 

Age group (%) 
<65 36.9 36.3 36.6 0.595 
65-75 36.1 34.1 35.0 
>75 27.0 29.6 28.4 

NYHA functional classes^ (%)11 

I 10.3 7.1 8.6 0.140 
II 18.5 21.9 20.3 
III 30.6 31.6 31.1 
IV 40.6 39.4 40.0 

NYHA, New York Heart Association. 
'Before period: 1 Jan 1997 to 28 Feb 1998 - before the dissemination of the guideline. 
+After period: 15 March 1998 to 15 March 1999 - after the dissemination of the guideline. 
*P values were derived from y2 tests. 
§See Footnote 1 for details of the NYHA classification. 
^Total is only 1176 because NYHA classes were unknown in certain cases: no NYHA classes for 24 patients 
before and 22 patients after the dissemination of the guideline. 

The main demographic features and the severity of disease according to the NYHA 

classification in the individual hospitals are shown in Table 8. We can see that there was no 

significant difference in the distribution of sex between hospitals in either period, but there 

was a significant difference in the distribution of age and NYHA classes. 

The etiology of heart failure on the basis of diagnoses documented in the hospital 

charts showed a complex picture: in one-third of the patients certain basic diseases appeared 

as a disease entity, in the other patients we found a combination of diseases. Summarizing the 

disease entities and the combinations, we can conclude that the most frequent basic disease 

was arteriosclerotic heart disease, which was found in 72.4% of all patients. The second most 
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frequent was hypertension (61.6%) as a precipitating factor. Valvular heart diseases (28%) 

and dilatative cardiomyopathy (18.4%) had a lesser role. 

TABLE 8. Patient characteristics by hospitals in the before and after periods 

Period* Hospital Sex (%) Age group (%) NYHA classesT (% ) i 

Male Female <65 65-75 >75 I II III IV 
HI 

Before 
(n=38) 

After 

(44.7) 

39.9 

(55.3) 

60.1 

(28.9) 

23.4 

(39.5) 

37.2 

(31.6) 

39.4 

(0.0) 

4.2 

(28.9) 

23.2 

(42.2) 

47.0 

(28.9) 

25.6 
(n=188) 

H2 
Before 

(n=45) 
After 

(n=44) 

(66.7) 

(54.5) 

(33.3) 

(45.5) 

(42.2) 

(27.3) 

(31.1) 

(40.9) 

(26.7) 

(31.8) 

(0.0) 

(0.0) 

(18.2) 

(11.9) 

(38.6) 

(31.0) 

(43.2) 

(57.1) 

H3 
Before 63.8 46.2 28.6 45.4 26.1 12.7 16.9 12.7 57.7 

(n=l19) 
After 49.5 50.5 31.2 39.8 29.0 7.1 6.5 7.5 83.9 

(n=93) 
H4 

Before 50.0 50.0 33.6 41.0 25.4 4.2 20.4 33.9 41.5 
(n=134) 

After 54.6 45.4 39.2 29.9 30.9 8.2 22.8 27.8 41.2 
(n=97) 

H5 
Before 43.8 56.2 48.8 25.9 25.3 21.0 19.7 30.9 28.4 

(n=162) 
After 50.3 49.7 54.8 27.9 17.3 13.7 30.5 25.9 29.9 

(n=197) 
H6 

Before 50.0 50.0 30.9 35.3 33.8 4.2 8.1 45.2 43.5 
(n=68) 

After 
(n=37)__ 

(48.6) (51.4) (19.0) (40.5) (40.5) (2.7) (18.9) (62.2) (16.2) 

P value5 

(before period) 
P value5 

0.127 0.020 0.000 

(after period) 0.162 0.000 0.000 
NYHA, New York Heart Association. 
'Before and after periods are defined in Table 7. 
+See Footnote 1 for details of the NYHA classification. 
i Missing data for some observations: in 4.2% (before) and 3.3% (after) of all patients the NYHA definition was 
not available. 
5P values were derived from y_2 tests for comparison of distributions between hospitals. 
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4.2. History taking and physical examinations 

The availability of data from case histories was partly restrained as we had access to 

this information only in certain patients [72]. 

Certain features of preloading (dyspnea, edema), angina (as a sing of ischemic heart 

disease) and arrhythmia were observed in patients, which referred to heart failure (Table 9). 

TABLE 9. Frequency of complaints referring to heart failure in case histories in the before and 
after periods 

Before* After* 

Complaint (n=before/after)+ No. of 
patients 

% No. of 
patients 

% P value1 

Dyspnea (n=53 5/621) 470 87.9 557 89.7 0.321 

Edema (n=513/579) 336 65.5 402 69.4 0.166 

Angina (n=501/574) 259 51.7 344 59.9 0.007 

Arrhythmia (n=472/539) 243 51.5 256 47.5 0.206 
Before and after periods are defined in Table 7. 

fComplaints were not recorded in each patient's history. 
*P values were derived from f tests. 

The most frequent complaint - in almost all patients - was dyspnea. The second one 

was edema, which was also frequent. Angina and arrhythmia appeared in at least half of the 

patients in the period before hospitalization. Nevertheless, we can conclude that there was no 

significant difference - except for angina - in the two groups (before and after the 

dissemination of the guidelines) concerning their complaints. We studied the documentation 

of the following signs on the basis of physical examinations: edema, cyanosis, cardiac 

condition (size of the heart, cardiac rhythm and murmurs), percussion and auscultation 

findings of the lungs, size of the liver and ascites. Comparing the results of the two periods 

(before and after) we found that certain signs and symptoms appeared more frequently in the 

before period (e.g. more severe edema), while others (e.g. cardiac murmurs) appeared more 

frequently in the after period. However, no unbiased difference could be detected in the 

examined population concerning their physical condition. 
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4.3. Diagnostic tests 

We describe below the quantitative features and accomplishment of non-invasive 

cardiological examinations (electrocardiography, chest X-ray, echocardiography, and the 

measurement of blood pressure and total body weight) and laboratory tests (complete blood 

count, serum electrolytes, and renal and liver function tests) performed during hospitalization. 

4.3.1. Characteristics of non-invasive cardiological examinations in the before 

and after periods 

Our main findings concerning the quantitative features of the examinations can be 

seen in Table 10. 

TABLE 10. The quantitative features of non-invasive cardiological examinations in the before 
and after periods 

Non-invasive 
cardiological 
examination 

Before* After* Non-invasive 
cardiological 
examination MeaniSD Range MeanlSD Range P value+ 

Electrocardiography 2.27±1.55 0-11 2.0211.63 0-15 0.000 
Chest X-ray 1.0410.69 0-6 0.8710.63 0-4 0.000 

Echocardiography 0.5610.54 0-3 0.4910.51 0-3 0.032 

Measurement of BP 14.19116.48 0-115 9.77111.22 0-82 0.000 

Measurement of TBW 0.8010.39 0-1 0.8610.34 0-1 0.007 
BP, blood pressure; TBW, total body weight. 
'Before and after periods are defined in Table 7. 
fP values were derived from Mann-Whitney U-test for comparison between the before and the after periods. 

There were two ECG-s performed in each patient on average but we also found some 

patients who did not undergo this examination - or the result of it was not registered. The 

difference between the two periods was significant in this respect. Chest X-ray was not 

performed in each patient, and in the after period fewer X-rays were taken. Echocardiography 

was done only to every other patient, and in the after period the number of this examination 

decreased. Concerning the measurement of blood pressure we found highly immoderate 

results - especially comparing the individual hospitals and their heterogeneous practices. 

Body weight was not measured in each patient, or the results were not recorded in the case 

history. As a summary, we can say that we found significant differences in the number of 

cardiological examinations concerning the two periods, and each examination was performed 
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less frequently after the dissemination of the guidelines except for the measurement of body 

weight [75]. 

Analyzing the accomplishment and performance rate of examinations - the degree of 

guideline application - we considered the review criteria and standards of quality developed 

to follow the guidelines (Table 6). 

Presumably case history was taken and physical examinations were performed in each 

patient but documentation of them was not appropriate in each case. Inappropriateness was 

realized in controlling data collection, as in 22% of all hospital charts patient history was not 

recorded nor were the results of physical examinations. Thus we cannot evaluate the 

appropriateness of review criteria according to the symptoms suggestive of heart failure [72]. 

Appropriateness to expected performance rate - 90% and over - was found only in 

case of electrocardiography and measurement of blood pressure. But even these examinations 

were performed less frequently in the after period (Figure 2). The most favorable results were 

achieved in echocardiography, which was performed in 50% of all patients. 
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FIGURE 2. Performance rate of non-invasive cardiological examinations (%) in the before and 
9 • • 

after periods (*P values derived from x tests were significant at the P<0.05 level) 

After the individual evaluation of the examinations we studied the overall performance 

of all involved examinations. We calculated the performance index, which shows how many 

of the recommended examinations were done to each patient. There were five examinations 

enlisted in the studied group of examinations, thus the interval of the index was 0 to 5. 

• Before • After 
99.1 98.0 95.9 

ECG Chest X-ray* ECHO Measurement of Measurement of 
BP* TBW* 
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We found that there had been no patient in the survey who had undergone none of the 

examinations (Figure 3). In 38.9% of all patients in the before, and in 34.6% of all patients in 

the after period all recommended examinations were performed. Mainly echocardiography, 

chest X-ray, and measurement of total body weight (TBW) were performed less frequently 

than in the recommendation. The distribution of the performance index in the studied periods 

showed no significant difference [75]. 

1 2 3 4 5 
Performance index 

FIGURE 3 . The distribution of the performance indices of non-invasive cardiological 
•y % 

examinations in the before and after periods (P value from % test for comparison between 
periods is 0.068) 

4.3.2. Evaluation of non-invasive cardiological examinations in the involved 

hospitals 

The results of the individual surveys in each hospital can be seen in Table 11. We can 

conclude that from the non-invasive cardiological examinations the performance of ECG was 

adequate in each hospital: the performance rate was over 90%, i.e. practically almost all 

patients underwent this examination. Significant differences can be found between hospitals 

in both periods in performing chest X-ray, echocardiography, measurement of blood pressure 

and TBW. The performance of chest X-ray was below 90% in three institutions (HI, H4 and 

H5) in both periods. 
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TABLE 11. Performance rate of non-invasive cardiological examinations (ECG, chest X-ray, 
ECHO and measurement of BP and TBW) in each hospital* 

Performance rate of examinations (%) 
Before/after+ 

Hospital 
ECG Chest X-ray* ECHO* Measurement 

of BP* 
Measurement 

of TBW* 

HI 100.0/95.7 42.1/51.6 39.5/43.1 84.2/72.8 73.7/82.4 
H2 100.0/100.0 82.2/93.2 93.3/88.6 95.5/100.0 93.3/93.2 

H3 100.0/100.0 92.4/96.8 37.0/41.9 88.2/100.05 98.3/97.8 

H4 99.2/100.0 80.6/71.1 80.6/86.6 100.0/100.0 88.8/89.7 

H5 97.5/97.5 89.5/84.8 38.9/48.2 99.4/97.5 64.8/85.3§ 

H6 100.0/100.0 95.6/97.3 64.7/27.0§ 100.0/100.0 63.2/59.4 
ECG, electrocardiography; ECHO, echocardiography; BP, blood pressure; TBW, total body weight. 
'Performance rates - 90% and over - are indicated in bold. 
tBefore and after periods are defined in Table 7. 
*%2 test results show significant difference between the hospitals in both periods. 
§

X
2 test results show significant difference between the before and the after periods. 

The use of echocardiography differed according to hospitals. In both periods of time 

(before and after) it was the highest (>80%) in H2 and H4 (Table 11). The use of 

echocardiography increased in four hospitals (HI, H3, H4, and H5) and decreased in two 

hospitals (H2 and H6) in the after period. The only significant difference in the use of 

echocardiography between the before and after periods was found in H6, according to the x 

test. Blood pressure was measured in practically all patients except for HI hospital, where the 

performance rate was below 90% in both periods. The performance of TBW measurement 

and documentation was adequate in H2 and H3 hospitals in both periods but in all the other 

hospitals its performance was below 90% in both periods. 

Figure 4 shows the results of the total evaluation in the before and after periods in 

each hospital according to the performance index of non-invasive cardiological examinations. 

A favorable result was found comparing the two periods according to which a slight increase 

can be seen in the 100% performance (performance index 5) in each hospital except for H6. 

The overall examination - non-invasive examinations - was best performed in H2 where 

75.6% (before) and 81.8% (after) of all patients underwent all the recommended 

examinations. H4 was also noteworthy where all the examinations were done to more than 

half of all the patients here, and at least four examinations were done to more than 90% of all 

patients. We could not find a single hospital where all the five examinations were done to 

more than 90% of all patients. 
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B e f o r e p e r i o d A f t e r p e r i o d 
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H o s p i t a l s 

FIGURE 4 . Changes in the performance index of non-invasive cardiological examinations in 
each hospital in the before and after periods (P values from x tests are 0.000 comparing 
hospitals in both periods) 

4.3.3. Echocardiography 

Echocardiography plays a prominent role in the early diagnosis of systolic 

dysfunction, but no data are available on the use and impact of echocardiography in the 

management of congestive heart failure in Hungarian hospitals. Our study examines the 

factors influencing the use of echocardiography, such as demographic factors, disease 

severity, the dissemination of the clinical practice guideline [26], and the hospitals providing 

medical care. 

Echocardiography was found to be undertaken in 54.3% of all patients in the total 

period of time, 55.8% (316 patients) in the before period and 53.0% (348 patients) in the after 

period. No significant difference was found between the data from the two periods of time. 

The differences found between the hospitals were referred to earlier (see Table 11). 

Echocardiography was also considered to be performed in patients who did not 

undergo this test at the point of admission but who had an echocardiogram not longer than 1 

year ago, the results of which were registered in the case history. 

Patients who underwent echocardiography were studied according to age, sex, NYHA 

classification, doctors' knowledge of the guidelines (comparing before with after period) and 

the admitting hospitals. Use of echocardiography during the before and after periods 

according to demographic features and disease severity are shown in Table 12. 
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TABLE 12. Use of echocardiography (echocardiography performed/not performed) according 
to sex, age group, and New York Heart Association class in the before and after periods 

Before After 

ECHO 
performed 

ECHO not 
performed 

ECHO 
performed 

ECHO not 
performed 

Characteristics n % n % Pf n % n % 
Sex 

Male 185 65.4 98 34.6 0.000 184 58.4 131 41.6 0.008 

Female 131 46.3 152 53.7 164 48.1 177 51.9 

Age group (y) 

<65 138 66.0 71 34.0 0.000 141 59.2 97 40.8 0.011 

65-75 110 53.9 94 46.1 120 53.6 104 46.4 

>75 68 44.4 85 55.6 87 44.8 107 55.2 

NYHA class1 

I 23 41.1 33 58.9 0.217 16 35.6 29 64.4 0.095 

II 55 55.0 45 45.0 78 56.1 61 43.9 

III 94 56.6 75 43.4 110 55.0 90 45.0 

IV 122 55.5 98 45.8 133 53.2 117 46.8 
ECHO, echocardiography; NYHA, New York Heart Association. 
Before and after periods are defined in Table 7 

V-values were derived from y2 tests. 
J See Footnote 1 for details of the NYHA classification. NYHA classes were unknown in certain cases: no 
NYHA classes for 22/2 patients (echocardiography performed/not performed) before and 11/11 patients 
(echocardiography performed/not performed) after the dissemination of guidelines. 

Studying age and sex we can conclude that echocardiography was performed more 

frequently in men than in women. However, the number of patients who underwent 

echocardiography reduced with age (60% of patients aged <65 years underwent 

echocardiography, compared with <50% of patients aged >75 years). No relation was found 

between NYHA class and the use of echocardiography; ECHO was performed in each class at 

almost the same rate (50-55%) except for NYHA class I. In this NYHA class I, 

echocardiography was performed at a lower rate in both periods, with no significant 

difference between the two [76]. 

The results of the logistic regression model can be seen in Table 13. According to the 

model, the use of echocardiography is clearly influenced by age, sex and the hospital 

providing medical care. Studying the disease severity the difference was significant only 

between NYHA classes I and IV. The research period (before and after) was not significant 

by itself, but was when examining interaction with the hospital providing care. The 
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probability of echocardiography use is higher among males than females (odds ratio 1.6983; 

95% confidence interval 1.3095-2.2025). There is a negative relationship between age and the 

use of the echocardiography: the younger the patient, the more likely it is that the test will be 

undertaken. 

TABLE 13. Logistic regression model comparing the use of echocardiography by sex, age, 
New York Heart Association class, time period, and hospitals 

Variables B coefficient df P value Odds ratio* 95% CI 
Sex1 0.5296 1 0.0001 1.6983 1.3095-2.2025 
Age -0.0269 1 0.0000 0.9735 0.9624-0.9847 
NYHA class1 0.0654 

I -0.6215 1 0.0165 0.5371 0.3231-0.8929 
II 0.0319 1 0.8639 1.0324 0.7173-1.4859 
III 0.0543 1 0.7450 1.0558 0.7610-1.4650 

Period8 -0.5607 1 0.1387 0.5708 0.2717-1.1991 
Hospital11 0.0000 

HI -2.1084 1 0.0000 0.1214 0.0620-0.2380 
H2 0.1562 1 0.7838 1.1690 0.3832-3.5667 
H3 -2.2627 1 0.0000 0.1041 0.0498-0.2175 
H5 -2.1289 1 0.0000 0.1190 0.0611-0.2317 
H6 -2.8852 1 0.0000 0.0558 0.0215-0.1449 

Interaction between period 0.0172 
and hospital 

Period, HI 0.3080 1 0.5630 1.3608 0.4791-3.8646 
Period, H2 1.0396 1 0.2264 2.8281 0.5248-15.2408 
Period, H3 0.3795 1 0.4286 1.4615 0.5712-3.7398 
Period, H5 0.3179 1 0.4706 1.3743 0.5794-3.2600 
Period, H6 2.0027 1 0.0008 7.4094 2.2917-23.9552 

Constant 3.5094 1 0.0000 
df, degrees of freedom; CI, confidence interval; NYHA, New York Heart Association. 
'Adjusted odds ratio for all other variables in the model. 
Reference category = females. 
*See Footnote 1 for details of the NYHA classification. Reference category = NYHA class IV. 
§Before and after periods are defined in Table 7. Reference category = after period. 
^Reference category = H4 hospital. 
^Reference category = after period, H4 hospital. 

Except for H2, there is a significant difference in the use of echocardiography between 

all the hospitals and H4, which is the reference category. Examining the interaction between 

the periods of time and the hospitals we found a significant difference only in H6: the change 

in clinical practice in this hospital differed the most from the reference hospital [76]. 
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4.3.4. Characteristics of laboratory tests in the before and after periods 

Table 14 shows the quantitative features of laboratory tests. The number of test per 

patient was significantly different in the two compared periods except for blood urea nitrogen 

and gamma-GT tests. The number of laboratory test per patient decreased in the after period 

similarly to the tendency of non-invasive cardiological examinations. 

TABLE 14. Characteristics of laboratory tests according to the number of performed tests in 
the before and after periods 

Before* After* 
Test Mean+SD Range Mean+SD Range P value* 
Complete blood count 

Hemoglobin 1.21±0.71 0-6 1.10+0.52 0-7 0.004 
Hematocrit 1.27±0.82 0-8 1.15±0.65 0-8 0.004 

Electrolytes* 
Sodium 2.30±2.29 0-19 1.82±1.63 0-12 0.000 
Potassium 2.32±2.30 0-19 1.85+1.64 0-12 0.000 

Renal function 
Creatinine 1.33+1.43 0-15 0.97+0.98 0-9 0.000 
Blood urea nitrogen 1.55+2.10 0-18 1.29+1.47 0-11 0.536 
Urinalysis 1.08±0.61 0-5 0.92+0.43 0-4 0.000 

Liver function 
AP 0.95+0.70 0-5 0.68+0.62 0-4 0.000 
GGT 0.60+0.64 0-5 0.57+0.62 0-6 0.505 
SGPT 1.29±1.11 0-10 1.13+0.89 0-13 0.009 
SGOT 1.38+1.20 0-10 1.22+0.95 0-13 0.024 
Liver function tests 4.24+2.90 0-24 3.62+2.30 0-27 0.000 
altogether8 

Other test 
Serum albumin 0.53±0.63 0-4 0.41+0.52 0-2 0.005 

"Before and after periods are defined in Table 7. 
V values were derived from the Mann-Whitney U-test for comparison between the before and the after periods. 
*The results of serum magnesium test are not included as it was performed so rarely (before period: 8 cases, after 
period: 5 cases) that we practically cannot estimate the number of tests per patient. 
*AP, GGT, SGPT, SGOT tests altogether. 

According to the quantitative analysis we can see that in case of all test-types there 

were patients who did not undergo the test, and there were some other patients who 

underwent the test several times probably to follow and monitor the changes in the condition 

of the patient. 

In analyzing the performance of laboratory tests, we accepted the 90% value as the 

standard. The performance of complete blood count (CBC) and serum electrolytes test was 

adequate, and there was no significant difference between the two periods (Figure 5). 
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FIGURE 5. Performance rate of laboratory tests (%) in the before and after periods (*P values 
• 9 • • 

derived from x tests were significant at the P<0.05 level) 

Studying the renal function tests we could find that the creatinine and urea nitrogen 

tests were not performed separately in 90% of the patients, but if the two tests are considered 

together - abnormal results in even one of the tests can be indicative - the performance rate 

was 92% versus 91.2% in the studied periods. Urinalysis was performed in 90.8% of all 

patients in the before period, while it was lower (86.9%) in the after period - the result was 

significant. In case of the liver function tests, SGPT and SGOT tests were performed in an 

acceptable number (over 90% each) while in the other two tests (AP and GGT) the 

performance rate was lower (Table 15). If any of the previously mentioned enzyme test was 

done, we considered the examination adequate, thus the total enzyme tests had proved to be 

performed adequately in both examined periods. However, serum albumin test was performed 

very rarely (below 50%) (Figure 5). 

TABLE 15. The performance rate (%) of liver enzyme tests in the before and after periods* 

Before1 (n=566) AfterT(n=656) 
Number of Performance Number of Performance 

P value* Enzymes patients rate (%) patients rate (%) P value* 
AP 446 78.8 408 62.2 0.000 
GGT 305 53.9 348 53.0 0.770 
SGPT 508 89.8 601 91.6 0.262 
SGOT 

T 
508 89.8 608 92.7 0.070 

Performance rates - 90% and over - are indicated in bold. 
+Before and after periods are defined in Table 7. 
*P values were derived from y) tests comparing the before and after periods. 
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On the basis of the performance index (the interval was 0 to 9) of laboratory tests, we 

can say that there was no patient in the studied population who did not undergo at least one 

laboratory test (Figure 6). 
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FIGURE 6 . Distribution of performance indices of laboratory tests in the before and after 
periods (P value from x test for comparison between periods is 0.043) 

A complete laboratory test - examining heart failure - was performed in 17% (before) 

and 12.8% (after) of all patients. Inadequacy was found mainly in the performance of renal 

function tests and in determining the serum albumin level. 

4.3.5. Results of laboratory tests in the involved hospitals 

As a next step, we studied how the performance of laboratory tests differed in the 

involved hospitals and in the two periods. 

We have to accentuate that the performance of CBC test was the highest in H2, H3 

and H6 hospitals, and the electrolyte test was performed in 100% in H4 hospital (Table 16). 

Differences between hospitals were significant in the tests of hemoglobin and hematocrit in 

the after period. An essential difference was found only in HI hospital concerning the 

hemoglobin test, where the performance rate was higher in the after period. 

36 .7 

1 2 3 4 5 6 7 8 9 

P e r f o r m a n c e index 
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TABLE 16. Performance rate of total blood count and electrolytes tests (%) in the involved 
hospitals* 

Performance rate (%) 
Before/after1 

Hospital Hemoglobin1 Hematocrit1 Sodium Potassium 
HI 92.1/98.9§ 97.4/98.4 97.4/98.9 97.4/98.4 
H2 1 0 0 . 0 / 9 7 . 7 100.0/97.7 100.0/97.7 100.0/100.0 
H3 99.1/100.0 98.3/98.9 96.6/96.8 98.3/96.8 
H4 95.5/93.8 99.2/98.9 100.0/100.0 100.0/100.0 
H5 95.1/93.4 94.4/92.9 99.4/98.9 99.4/98.9 
H6 97.1/100.0 97.1/100.0 97.1/100.0 97.1/100.0 

Performance rates - 90% and over - are indicated in bold. 
+Before and after periods are defined in Table 7. 
y test results show significant difference between the hospitals in the after period. 
V test results show significant difference between the before and the after periods. 

The difference in practice between the hospitals was also reflected in the renal 

function tests (Table 17). Practically only the blood urea nitrogen test was performed in HI 

and only the serum creatinine level was measured in H3 hospital. While in the rest of the 

hospitals both tests were performed. Urinalysis was adequately performed in H2, H3 and H4 

hospitals. The difference between hospitals was significant in the performance of each type of 

test. 

TABLE 17. Performance rate of renal function tests (%) in the involved hospitals" 

Performance rate (%) 
Before/after1 

Hospital Creatinine1 Blood urea nitrogen1 Urinalysis1 

HI 15.8/27.1 86.8/71.3® 73.7/83.5 
H2 80.0/68.2 62.2/72.7 100.0/95.4 
H3 88.2/93.5 10.9/6.5 98.3/100.0 
H4 89.5/87.6 99.3/99.0 97.7/92.8 
H5 89.5/89.8 92.6/94.4 88.3/80.2® 
H6 79.4/100.0® 45.6/100.0® 73.5/81.1 

Performance rates - 90% and over - are indicated in bold. 
1 Before and after periods are defined in Table 7. 
y test results show significant differences between the hospitals in both periods, 
y test results show significant difference between the before and the after periods. 

Significant differences can be seen in the performance rate of certain liver function 

tests (Table 18): there was a significant difference between the hospitals in both periods 

concerning each enzyme test. In HI hospital SGPT and SGOT tests were performed while in 

H2 hospital mainly GGT and SGPT tests were done. In H3 and H4 hospitals AP, SGPT and 

SGOT tests were mainly carried out, while in H5 and H6 hospitals each of the mentioned 

enzyme tests were performed. 
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TABLE 18. Performance rate of liver function tests (%) in the involved hospitals* 

Performance rate (%) 
Before/after^ 

Hospital AP t~ GGT* SGPT* SGOT* Altogether* 
HI 10.5/6.4 42.1/38.8 92.1/96.8 92.1/98.4§ 10.5/4.8 
H2 24.4/318 44.4/54.5 51.1/47.7 26.7/38.6 0.0/11.4§ 

H3 88.2/91.4 32.8/27.9 94.5/93.5 94.9/93.5 31.1/27.9 
H4 93.3/97.9 16.4/10.3 97.7/97.9 97.8/98.9 15.7/9.3 
H5 86.4/84.8 90.1/91.4 88.9/91.9 95.7/95.4 78.4/81.7 
H6 89.7/94.6 91.2/94.6 91.2/94.6 91.2/97.8 89.7/94.6 

Performance rates - 90% and over - are indicated in bold. 
+Before and after periods are defined in Table 7. 
Y test results show significant differences between the hospitals in both periods. 
Y test results show significant difference between the before and the after periods. 

The highest inequality between hospitals can be found in the performance of serum 

albumin test (Table 19): practically no such test was done in H2 and H3 hospitals, whereas 

this test was performed in 94.8% of all patients in H4 hospital. In all the other hospitals the 

performance rate was below 50% in this respect. 

TABLE 19. The performance rate of serum albumin tests (%) in the involved hospitals* 

Hospital 
Performance rate of serum albumin tests (%)T 

Hospital Before1 After 
HI 34. 33.5 
H2 0.0 6.8 
H3§ 0.8 5.4 
H4 94.8 94.8 
H5§ 61.1 42.1 
H6 41.2 48.6 

Performance rates - 90% and over - are indicated in bold. 
Y test results show significant differences between the hospitals in both periods. 
* Before and after periods are defined in Table 7. 
Y test results show significant difference between the before and the after periods. 

Considering the performance index (interval 0 to 9) of laboratory tests in each hospital 

(Figure 7) we can conclude that: 

- the tendency of performance indices in the hospitals was significantly different 

in the individual hospitals, 

- we could not find even one hospital where all the laboratory tests were 

performed in at least 90% of all patients in either period, 

- the performance rate was the best in H4 hospital in both periods where all the 

nine tests were done in more than 60% of all patients. 
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FIGURE 7. The tendency of performance indices of laboratory tests in the involved hospitals 
in the before and after periods (P values from x2 tests are 0.000 comparing hospitals in both 
periods.) 

4.3.6. Complex evaluation of the initial examination 

On the basis of the total performance index of non-invasive cardiological 

examinations and laboratory tests - interval 0 to 14 - we can see that the initial examination 

was complete only in 8.8% of all patients in the before and 5.2% of all patients in the after 

period (Table 20). 

TABLE 2 0 . Distribution of simultaneous performance indices of non-invasive cardiological 
examinations and laboratory tests in the before and after periods 

Before* (n=566) After* (n=656) 
Number of Number of 

Performance index patients % patients % 
4 3 0.5 0 0.0 
5 0 0.0 1 0.2 
6 2 0.4 3 0.5 
7 3 0.5 7 1.1 
8 13 2.3 16 2.4 
9 19 3.4 36 5.5 

10 77 13.6 101 15.4 
11 160 28.3 182 27.7 
12 135 23.9 176 26.8 
13 104 18.4 100 15.2 
14 50 8.8 34 5.2 

Before and after periods are defined in Table 7. 
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Evaluating the total performance index by hospitals (Figure 8) we can see that in the 

before period there was only one hospital (H4) where complete examination (performance 

index: 14) was performed in 37.3% of all patients. In the after period this number was 33.0% 

in H4 hospital, and there was one patient in the HI and H2 hospitals respectively, who had 

undergone all the recommended examinations. 

Before period After period 

HI H2 H3 H4 H5 H6 HI H2 H3 H4 H5 H6 

Hospitals 

FIGURE 8. Total evaluation of the initial examination in the involved hospitals in the before 
and after periods (P values from yf tests are 0.000 comparing hospitals in both periods) 
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5. Discussion 

Chronic heart failure (CHF) is an ideal condition for a quality improvement program 

that creates a tight feedback loop between clinical research and clinical practice. The 

measurement of practice patterns and health outcomes is especially informative when there is 

variation, either across time, across geographic regions, or across patient groups [31]. 

"Best practices" are discrete elements of the process of care that have been shown to 

lead or, in the absence of evidence, are believed by clinical experts to lead to the best possible 

health outcomes for patients. Best practices in CHF have been codified in sets of clinical 

practice guidelines published by professional groups [26,32,39,40,77,78]. Fulfilling the 

requirements described in these guidelines can be a feasibility on the optimalization of 

clinical care, and it can urge doctors to set up the appropriate diagnosis. Only an appropriate 

diagnosis can be the basis of an appropriate clinical care. 

5.1. The course of the medical examination and the characteristics of 
practical care 

One of the main efforts in examining the quality and the appropriateness of health care 

is that data collection should be based on generally available and reliable data [79]. Correct 

documentation is an essential condition for quality assurance as only proper quality data can 

create the possibility for self-evaluation and improvement of hospital management and up-to-

date patient care [80,81]. The reliability of data is a basic requirement in all cases, especially 

in such studies where the aim of the study is to evaluate changes [82]. In this study, we 

examined data registered in hospital documentation of patients. The clinical practice 

guidelines, which were the basis for our study, contain several clear-cut recommendations for 

the care, the examination and the medical treatment of patients suffering from CHF. To 

follow the performance of these activities the patient documentation of hospitals proved to be 

appropriate, thus it was possible for us to evaluate the process of patient care [72]. 

Recently several studies have tried to reveal the epidemiology of heart failure, the 

characteristics of patients with it, and the knowledge concerning its clinical care. These 

studies claim that heart failure is not a well-managed or properly examined disease entity [83-

89]. There are significant insufficiencies both in knowledge and in practice at the very level of 

patient care, the improvement of which is highly essential [90,91]. In recent years several 
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studies have tried to compare - similarly to our piloting study - the examinations and medical 

treatment recommended in clinical practice guidelines, and their realization in actual medical 

care [90-96]. 

Setting up the right diagnosis - differentiate between the main etiological factors of 

heart failure (systolic dysfunction, valvular disease or non-cardiac origin) - is of cardinal 

importance in providing proper care. Patients should be thoroughly examined in all cases, 

other diseases with similar symptoms should be excluded [97]. Practically, it is impossible to 

distinguish between systolic and diastolic dysfunction on the basis of physical examination 

[42]. Thus diagnoses set up e.g. in primary care, which are based on symptoms and 

complaints are mostly improper. Therefore the applied medical treatment is often inadequate 

[85,86]. 

The combined use of history, physical examination, chest X-ray and 

electrocardiography cannot be relied upon to distinguish between the major etiologies of heart 

failure: left-ventricular systolic dysfunction, valvular heart failure, or a non-cardiac etiology 

[98-100]. Chest X-ray should be performed at the beginning of the examination as this 

examination of the heart makes the differentiation between heart diseases easier, and the 

diagnosis can be more reliable [26]. The ECG has been reported to be valuable as a first line 

investigation for suspected heart failure, as left-ventricular systolic dysfunction is unlikely in 

the presence of a normal electrocardiogram [101,102]. However, systolic and diastolic 

dysfunction can be distinguished accurately only on the basis of left-ventricular function 

testing, which is recommended by guidelines elaborated both by European and American 

cardiologist associations [26,32,39,40]. The most frequently used tests are two-dimensional 

echocardiography, Doppler echocardiography and radionuclide ventriculography. Currently, 

echocardiography combined with physical examination and ECG is one of the most important 

and effective diagnostic tests in non-invasive cardiology [42]. It has an exclusive diagnostic 

value in assessing the type (systolic or diastolic), the cause (valvular disorder, prior 

myocardial infarction, dilated cardiomyopathy, etc.) and severity of heart failure [103]. 

After physical examination, each patient is referred to ECG and chest X-ray if there is 

a suspected heart failure, but these examinations are of dubious value in differential diagnosis 

[88,99]. Systolic and diastolic dysfunction can be distinguished only after left-ventricular 

function testing. To receive the appropriate diagnosis of heart failure, routine 

echocardiography is warranted. This test is widely available, simple, and has no risks 

associated with it, and the functional intactness of valves, size of ventricles, ventricular 
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hypertrophy, and systolic and diastolic ventricular functions can all be assessed [32]. It is 

essential that distinction between systolic and diastolic dysfunction be made, because optimal 

treatment of one dysfunction exacerbates the other [42,104-106]. 

Recognizing hypertension in the suspicion of heart failure is especially important as 

hypertension is a continuous variable among the risk factors of heart failure and it has no 

unbiased limiting value [41]. 

Both doctors and patients should be aware of the optimal body weight, and it should 

be controlled during each medical check-up. Follow-up of the changes in body weight is 

important from the aspect of changes in the condition of patients with heart failure [26,74,97]. 

Literature shows a highly various picture concerning the application of diagnostic tests 

(ECG, chest X-ray, echocardiography). A Swedish study claims that 75% of patients 

underwent chest X-ray, and 59% of patients (68% of males and 55% of females) had an 

echocardiography - in discrepancy with guideline recommendations the underuse of 

diagnostic tests evaluating the left-ventricular function can be found especially among women 

[84]. According to some Italian data ECHO was performed in 27% of patients [87]. An 

English study found that 80% of hospitalized patients had an ECG, 75% of them had a chest 

X-ray and only 31% of them underwent ECHO [88]. The use of echocardiography has been 

studied in several countries; in the US 63% of patients, and in Spain 42,6% of patients with 

suspected heart failure had undergone echocardiography [99,107-109]. 

Prior to our study, there has been no numerical data collected or research carried out in 

Hungary concerning the practical care in this field. On the basis of Hungarian findings, we 

can conclude that uncomplicated heart failure is generally not diagnosed, and ECHO is not 

performed as a screening examination. ECG and chest X-ray is generally done for other 

reasons. Doctors in primary care set up their diagnoses on the basis of patient history, 

symptoms and possibly ECG examination findings, and they refer the patient to a higher level 

of care (hospital, or cardiological consultation) where the exact diagnosis can be set up [89]. 

In our survey, we found that the performance of ECG was most adequate for guideline 

recommendations as it was done to 99.1% and 98% of all patients. Chest X-ray was not 

performed in either period in at least 90% of all patients (standard value), in fact, the 

performance rate of it decreased significantly in the after period. Blood pressure was 

measured in both periods in more that 90% of all patients but we should add that this 

examination should be done, and results should be registered practically in all patients seeking 

medical advice. Body weight was not measured in either period in the desired number of 
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patients. We suspect that 100% performance rate should be expected both in measuring blood 

pressure and body weight. It is not an exaggerated requirement that all hospitalized patients 

should have their blood pressure and body weight registered [75]. 

In our study, we found that echocardiography was performed in slightly more than 

50% of all cases. The use of the test was influenced by several factors, the most important of 

which are age, sex, admitting hospitals and the dissemination of the AHCPR guidelines. 

Echocardiography was undertaken more frequently in males than in females. The probability 

of the test being used decreased with age [76]. However, non-invasive cardiological tests 

including echocardiography are highly indicated in women, the aged and the obese, because 

the assessment of their status based merely on their clinical signs is inappropriate [32]. 

Echocardiography was rarely used in less severe cases, such as NYHA class I patients [76]. 

The other group of the studied medical activities was laboratory tests, which are 

imperative in setting up the proper diagnosis, selecting the right therapy and following the 

condition of the patient. 

Hematological tests are essential in the differential diagnosis as anemia can exacerbate 

or aggravate heart failure, and very low level of hematocrit can cause symptoms of heart 

failure without real heart problems. Increased hematocrit can suggest that dyspnea is caused 

by lung disease, cyanotic congenital heart disease, or pulmonary arteriovenous malformation 

[26,32]. Serum electrolytes should be checked routinely in case of heart failure. Electrolyte 

dysfunction is rare in case of untreated heart failure; it is more frequent in patients who are 

treated with diuretics [32], The control for potassium level is especially relevant at the 

beginning and in the first week of an ACE inhibitor treatment [110]. 

The AHCPR guidelines do not highlight the importance of measuring the magnesium 

level, thus the lack of this test was not considered when we evaluated the application of the 

guidelines. However, another American guideline, which was published in 1995, and was 

compiled by the American Association of Cardiologists, expresses the necessity of the serum 

magnesium test [40]. 

Renal function test is essential in the examination and in the follow up of patients with 

heart failure for various reasons both in differential diagnostics and in the management 

(diuretics, ACE inhibitors, digoxin, etc.) of patients [32,110,111]. Urinalysis is adequate in 

the detection of sugar and protein depletion, and refers to kidney disorder or diabetes mellitus. 

These diseases can cause heart failure or can aggravate the existing disease. Liver enzymes 

can be elevated in liver failure, which is a consequence of heart failure [32]. 
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We found that hemoglobin and hematocrit tests were done routinely at least once to 

each patient in each studied hospital. Serum electrolytes (sodium and potassium) were also 

tested in an appropriate number in each hospital, while serum magnesium was practically not 

tested at all. 

Renal function tests (serum creatinine and BUN) were not performed in the required 

90% rate respectively but summarizing the number of the two tests we can see that at least 

one of the above tests were done to more than 90% of the studied patients. The number of 

urinalysis tests approached or reached 90%. Liver function tests (SGPT and SGOT) were 

performed in more than 90% of all patients so the performance rate was appropriate. 

5.2. Differences between the studied hospitals 

Characteristics of practical care and examination findings are especially informative if 

there is a difference in time, geographical area or patient groups. Studies in the USA claim 

that measurement of left-ventricular function was performed in 72% of the patients and the 

quality of patient care was significantly different (18-97%) in the involved hospitals 

concerning heart failure [112]. A Spanish study revealed the differences in practical care 

according to geographical areas [113]. US studies report that a significant difference was 

found in the frequency of echocardiography performed on the basis of the qualification of the 

attending physician: family doctors versus cardiologists, or cardiologists versus non-

cardiologists. Patients of cardiologists were mainly young and male, and heart catheter was 

used more frequently [114,115]. Cardiologists and family practitioners have different 

knowledge of CHF and family practitioners consider the measurement of ejection fraction less 

important in new patients [116]. The clinical practice of cardiologists complies more closely 

with the published guidelines than does the clinical practice of other physicians [114-121]. 

Another study found that there is significant difference in the use of diagnostics 

between physicians providing care: electrolyte tests and chest X-ray were performed by more 

than 97% of all attending physicians - irrespectively of specialization - while there was a 

significant difference concerning the other examinations and tests [122]. 

Whereas literature results highlight differences in care mainly according to 

specialization, our study does not include this respect of the comparison. Our study primarily 

compares the hospitals involved in the study, and we found expressive differences in the 
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examination of patients suffering from heart failure according to the different Hungarian 

hospitals. 

The differences in hospital care could be revealed in the following areas: 

- there was a significant difference in the performance of non-invasive 

cardiological examinations - except for ECG - concerning the number and 

performance rate of examinations, and especially in the use of ECHO; 

- we found differences in the laboratory tests: renal function, urinalysis, liver 

function and serum albumin tests; 

- there were differences in the performance index of both cardiological and 

laboratory tests, and 

- complete patient examination was performed practically only in one hospital 

(H4). 

We found the following common features in each analyzed hospital: 

- ECG was performed in each hospital in an appropriate number (90% or above), 

- the performance rate was above 90% in each hospital for blood count and serum 

electrolyte tests, and 

- there was no hospital in the survey where at least 90% of all patients were 

examined completely. 

As a sum, we can say that there are significant differences in the practical care of 

patients in Hungarian hospitals. Examinations were appropriate to guidelines in certain 

hospitals (H2 and H4) but there were hospitals (e.g. HI) where they did not even approached 

the expected performance. 

5.3. Changes in the practical care of patients. Difficulties in changing 
patient care 

Optimalization of the hospital care process, and when required the changing of it is the 

primary aim of development, dissemination and application of clinical practice guidelines. 

Evaluating the changes in non-invasive cardiological examinations, we can conclude 

that: 

- the number of examinations per patient and the performance rate of certain 

examinations - except for the measurement of TBW - decreased significantly in 

the after period. 
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We found the following changes concerning the laboratory tests: 

the number of tests per patient except for BUN and GGT tests decreased 

markedly in the after period, 

- 17% of all patients underwent all the laboratory tests in the before period and 

12.8% of them in the after period, which shows a decreasing tendency. 

There were no changes found in the following: 

- there was no patient in either period who underwent none of the non-invasive 

cardiological examinations, 

- all non-invasive examinations were performed in 38.9% (before) of all patients 

and 34.6% (after) of all patients, the performance index did not change 

significantly; 

- serum albumin tests were performed at a very low rate, 

- practically there was no measurement for serum magnesium, 

- the performance rate of laboratory tests - except for serum creatinine, BUN, 

urinalysis (in the after period) and serum albumin - reached the standard 90% in 

both periods, and 

- there was no patient who underwent none of the laboratory tests. 

Concerning the tendency of the changes, we can see that the number of examinations 

per patient and the performance rate - with some exceptions - decreased or did not change in 

the after period, and the difference in patient care between the involved hospitals remained 

constant. 

Similar tendencies were detected during the analysis of medicinal treatment. There 

was a marked change in the use of ACE inhibitors and anticoagulants according to our 

findings after the dissemination of the guidelines. ACE inhibitors were given more widely to 

patients whereas the use of anticoagulants decreased. We could not see statistically significant 

difference in the use of diuretics and heart glycosides in the after period. Similarly to the 

diagnostic tests the therapeutic practice of the involved hospitals shows suggestive differences 

[123,124]. 

One plausible explanation for our findings can be that the hospital staff having been 

involved in our study were aware of the fact that their activity was studied, thus they tried to 

rationalize their requests for tests and examinations in a situation where presently cost 

effectiveness is a basic issue, and they were less motivated by the professional necessity of 

the examinations and tests described in the guidelines. 
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It is not an easy task to translate the guidelines into daily practice, and to change the 

clinical practice. Its difficulties and the recommended procedures are described in several 

studies in the literature [3,9,13-15,17-25,125,126]. The changes, the dissemination and the 

adaptation of the guidelines should also be organized, and it is a time and energy-consuming 

task. How can we change the practical care? It is an important question even nowadays. 

According to experience it is often unsuccessful to change the practice of individual doctors 

and make them use the guidelines. Effective application can be helped by following the 

PDCA (plan-do-check-act) cycle of quality improvement, and the "evidence-based quality 

assessment - EBQA" principles. To achieve the expected changes we should concentrate 

mainly on the fourth step of the PDCA-cycle. Action should be based on various strategies: 

education, memos, audit-feedback and economical incentives [18,19]. 

There were considerable restrictions in the evaluation of our research findings: the 

actual knowledge of the guidelines was not tested during the project, and the dissemination of 

the guidelines practically meant that a meeting was organized for the opinion-leader 

physicians working in the field. At these meetings the steps and the recommendations of the 

guidelines were discussed and the Hungarian version of the guidelines was prepared with all 

the changes agreed on with the opinion leaders. The Hungarian version was sent to the 

hospitals. The examination of the dissemination within the hospitals was not included in the 

goals of the survey. We did not test the knowledge of guidelines within the hospitals as well. 

Our results reveal that the applied strategy was not effective enough concerning the 

implementation of the guidelines. 

5.4. Quality indicators in evaluating the adequacy of care 

We prepared our evaluation on the basis of data recorded in the hospital 

documentation. By the help of these data patient care can be revealed retrospectively as well. 

Our survey included the examination of quantitative characteristics of care, the degree of 

applicability of guidelines and the performance rate of the examinations. To decide on the 

adequacy of patient examination we introduced the performance index. We were able to 

characterize the patient care before and after the dissemination of the guidelines by the 

application of the performance rate (%) and the performance indices. Similarities and 

differences were also detected by the help of these statistical indices. 
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In our survey, we used performance rate and performance index, as quality indicators 

to evaluate the features of hospital care, and to detect the adequacy of actual clinical care to 

practice guidelines. The definition of indicators: 

1. The performance rate was examined on the basis of review criteria and standards of 

quality according to which the application of the guidelines is adequate if the 

previously described examinations and tests were done to at least 90% of all patients 

admitted to hospital with heart failure or the suspicion of this condition. 

Calculation of the performance rate (%): 

~ Numerator: the number of patients hospitalized with suspected heart failure, who 

underwent the given examination - recommended in the guidelines - at least once 

in the given period; 

~ Denominator: the number of patients hospitalized with suspected heart failure in 

the given period. 

The minimum level of adequacy: 90%. 

2. The performance index of the examination types describes the studied issues 

recommended in the guidelines - non-invasive cardiological examinations, laboratory 

tests and the two issues compared - in hospitalized patients. 

Calculation of the performance index: 

~ The number of examinations (from the recommended ones) performed at least 

once in each patient hospitalized with suspected heart failure. 

Potential values of the indices: 

non-invasive cardiological examinations: 0-6, 

laboratory tests: 0-9, 

non-invasive cardiological examinations and laboratory tests together: 0-15. 

Defining the level of adequacy: in case of maximum standard the highest value should 

be considered. 

The calculation of the above indicators is not always possible in the daily practice, but 

the evaluation of the performance rate is worth considering for the calculation of them is 

relatively easy. If we consider ECG, chest X-ray, and echocardiography from the non-

invasive cardiological examinations and some laboratory tests (serum electrolytes, renal 

function tests, etc.) and the continuous monitoring of their performance we can gain 

meaningful information on both the adequacy of patient care and the differences between the 

hospitals. The calculation of performance rates of different examinations is available for 

following the guidelines. 
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6. Conclusions 

1. Prior to our study, there has been no numerical data collected or research carried out in 

Hungary concerning the practical care of patients with chronic heart failure. 

2. After the dissemination of the clinical practice guidelines the direction of changes in 

health care (the undertaking of examinations, and the number of examinations per patient 

decreased) was the opposite of the expected results based on the recommendations of the 

guideline (more complex examination, and higher acceptance of guideline 

recommendations). 

3. There are significant differences in the practical care of patients suffering from heart 

failure in Hungarian hospitals. 

4. Clinical practice does not meet the recommendations of this guideline in several hospitals. 

5. Evidence-based guideline development and implementation should be basic in the 

Hungarian health care as the use of the guidelines is essential for raising the level of 

quality in health care. Although changes would be required, it is not an easy task to 

modify the existing clinical practice and to apply guideline recommendations in everyday 

practice. The implementation and application of the guidelines is a complex and costly 

process. 

6. We prepared our evaluation on the basis of data recorded in the hospital documentation. 

By the help of these data we were able to characterize the patient care before and after the 

dissemination of the guidelines by the application of the performance rate (%) and the 

performance indices. The calculation of performance rates of different examinations 

(ECG, chest X-ray, and echocardiography from the non-invasive cardiological 

examinations and some laboratory tests) is available for following the guidelines, the 

changes in the clinical practice and the degree of guideline application. If we consider the 

continuous monitoring of their performance we can gain meaningful information on both 

the adequacy of patient care and the differences and similarities between the hospitals. 

7. No analysis had been carried out in Hungary before the BORCSI program to measure the 

degree of applicability of evidence-based practice guidelines in medical care. As quality 

improvement is getting more and more important and health care provided according to 

guidelines is becoming more and more general, there is an increasing need for such 

surveys. Therefore our project and its results can be a pilot study and an instructive for 

designing and accomplishing further similar surveys in the future. 
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7. Summary 

Introduction. Currently the quality and the appropriateness of health care is in the 

focus of interest. Evidence-based clinical guidelines are important considering both quality 

and appropriateness. There are no traditions in Hungary developing evidence-based clinical 

guidelines, thus in 1996 the Hungarian Ministry of Welfare initiated a project on the 

implementation and adaptation of practice guidelines developed by the US Agency for Health 

Care Policy and Research (AHCPR) to Hungarian conditions. The aim of this research was 

to study the applicability and adaptability of clinical practice guidelines "Heart Failure: 

Evaluation and Care of Patients with Left-Ventricular Systolic Dysfunction" to Hungarian 

conditions. We examined the clinical care of patients hospitalized with the suspicion of 

chronic heart failure in some Hungarian hospitals before and after the dissemination of the 

guidelines. 

Materials and methods. A 'before - after' controlled epidemiological study was used 

to examine the health care practice before and after the dissemination of the guideline (before 

period: 1 January 1997 to 28 February 1998 - before the dissemination of the guidelines, after 

period: 15 March 1998 to 15 March 1999 - after the dissemination of the guidelines). 

Six voluntarily participating hospitals, chosen by the Ministry of Welfare, took part in 

the study (H1-H6) representing each level of in-patient health care in Hungary. A total of 

1222 patients admitted with an initial diagnosis of chronic heart failure or any primary 

causative factor of it were involved in the study. 

Data collection was based on hospital documentation. A pilot study was carried out to 

examine the availability of data in the hospital documents that describe the actual clinical 

practice, which are needed to study the impact of the guidelines. Data processing was carried 

out using SPSS 9.0 for Windows. 

Results and discussion. The AHCPR practice guidelines contain several clear-cut 

recommendations for the care, the examination and the medical treatment of patients suffering 

from chronic heart failure. To follow the performance of these activities the patient 

documentation of hospitals proved to be appropriate, thus it was possible for us to evaluate 

the process of patient care. 

Setting up the right diagnosis is of cardinal importance in providing proper care. 

Patients should be thoroughly examined in all cases, other diseases with similar symptoms 

should be excluded. In our survey, we found that the performance of ECG was most adequate 

for guideline recommendations as it was done to 99.1% and 98% of all patients. Chest X-ray 
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was not performed in either period in at least 90% of all patients. Echocardiography was 

performed in slightly more than 50% of all cases, and the use of the test was influenced by 

several factors, the most important of which are age, sex and admitting hospitals. The 

research period was not significant by itself. 

The other group of the studied medical activities was laboratory tests, which are 

imperative in setting up the proper diagnosis, selecting the right therapy and following the 

condition of the patient. We found that hemoglobin and hematocrit tests, and serum 

electrolytes (sodium and potassium) were tested in an appropriate number in each hospital. 

Characteristics of practical care and examination findings are especially informative if 

there is a difference in time, geographical area or patient groups. Our study primarily 

compares the hospitals involved in the study, and we found expressive differences in the 

examination of patients suffering from heart failure according to the different Hungarian 

hospitals. 

Optimalization of the hospital care process, and when required the changing of it is the 

primary aim of development, dissemination and application of clinical practice guidelines. 

Concerning the tendency of the changes, we can see that the number of examinations per 

patient and the performance rate - with some exceptions - decreased or did not change in the 

after period, and the difference in patient care between the involved hospitals remained 

constant. 

In our survey, we used quality indicators - performance rate and performance index -

to evaluate the features of hospital documentation and hospital care, and to detect the 

adequacy of actual clinical care to practice guidelines. 

Conclusion. After the dissemination of the clinical practice guidelines the direction of 

changes in health care was the opposite of the expected results based on the recommendations 

of the guideline. Though clinical practice does not meet the international requirements in 

several hospitals. Everyday practice in Hungary is partly determined by attempts to cut costs. 

Although changes would be required, it is not an easy task to modify the existing clinical 

practice and to apply guideline recommendations in everyday practice. 

Evidence-based guideline development and implementation should be basic in the 

Hungarian health care as the use of these guidelines is essential for raising the level of quality 

in health care. On the other hand, we need considerable human and financial resources to 

establish better health care based on these guidelines. Therefore it is not only a medical 

dilemma but it should also be a sociopolitical decision. 
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