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This chapter is the introduction to this thesis. Paragraph 1.1 describes the context 

and background of the study. Paragraph 1.2 provides the problem, research 

questions and outline of the thesis.  

1.1 DOMAI�  

1.1.1 Era of Assessment and Accountability 

In the Western World, after an era of expansion in the 1950s and 1960s, and an era 

of cost containment in the 1970s and 1980s, medical care entered a new era in the 

1990s: the era of assessment and accountability 
(1)
. Cost containment instruments 

alone, like price-policy or budgeting, did not lead to the intended cost control. As a 

consequence of the ageing population and the continuous development of new 

medical technologies, the volume and costs of medical services are still increasing. 

In many countries the growth of costs in health care exceeds the growth of the 

economy so that an increasing part of their gross national product is spent on health 

care 
(2)
.  

The discovery that some medical services are not appropriately used or have no 

positive effect on the health status of patients 
(3)
, and the discovery of the existence 

of variability in many medical services without differences in outcome 
(4-6)

, led to 

activities to distinguish medical services which are effective, efficient and safe 

from the other ones. Randomized controlled trials 
(7)
, medical technology 

assessment 
(8)
 and systematic reviews and meta-analyses of clinical studies 

(9, 10)
 are 

examples of these activities. Further, the development of practice guidelines, 

preferably based on systematically collected evidence and patients’ preferences 
(11, 

12)
, can bring the knowledge about effectiveness and efficiency of medical practices 

to the physician. A practice guideline is a "systematically developed statement to 

assist practitioner and patient decisions about appropriate health care for specific 

circumstances" 
(13)

. These statements “provide an intellectual vehicle through 

which the profession can distill the lessons of research and clinical experiences 

and pool the knowledge and preferences of many people into conclusions about 

appropriate practice.” 
(14)

 However, providing guidelines alone is not enough. 

Physicians have also to comply with this knowledge, leading to evidence based 

practice 
(15)

 and better patient safety 
(16)

. Nowadays, there is an urge to follow 

practice guidelines when indicated. When the specific circumstances are met, one 

has to comply with the guideline; only well-founded deviations from the guideline 
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are permitted. Unfortunately, where applicable, this knowledge is not always put 

into practice. For example, implementation of practice guidelines appears only 

moderately successful 
(17-19)

. Grimshaw et al. 
(20, 21) 

conclude that guidelines do 

improve medical practice, but only when they are introduced under rigorous 

evaluations.  

Doubts about the effectiveness and efficiency of daily medical practice and the 

large attention of the mass media for medical errors have decreased the trust of 

society in the medical profession. In reaction to the one-sided attention for costs, a 

counter movement asked more attention for the quality of care 
(22, 23)

. Therefore it is 

more and more expected that physicians account for their activities 
(24)

. Questions 

as: which services have been provided, what was the quality of the services and 

what has been done to assess and assure the quality of the services, have to be 

answered by health care institutions and physicians. These questions are 

particularly asked by three parties concerned: 1) the governments and 2) third-party 

payers who both consider themselves as patrons of patients, premium payers and 

taxpayers, and 3) the patients themselves who increasingly show signs of having a 

professed opinion and who are more and more unionized. These questions fit 

within the framework of quality assessment and quality assurance. Systematic, 

retrospective assessment of daily medical practice offers possibilities to answer 

these questions on quality of care and allows physicians to account for their 

medical practice. 

1.1.2 Quality Assessment and Quality Assurance 

The Institute of Medicine 
(13)

 defines health care quality as "the degree to which 

health services for individuals and populations increase the likelihood of desired 

health outcomes and are consistent with current professional knowledge". Gemke 
(25)

 defines quality assessment as “the critical appraisal of the measured results of 

a health care program, in comparison with formulated objectives”. These 

objectives can be formulated by means of standards of quality which are the results 

of clinical scientific research or consensus of experts 
(26, 27)

. Standards of quality are 

authoritative statements concerning 1) minimum levels of acceptable performance 

or results, 2) excellent levels of performance or results, or 3) the range of 

acceptable levels of performance or results 
(13)

. 

Quality assurance includes more: it demands that action is taken to protect, 

maintain or improve performance, dependent on the critical appraisal of the 
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measured results. In this respect Lomas 
(28)

 defined quality assurance as “the 

measurement of health care activity, and the outcomes of that activity, in order to 

identify whether the objectives of that activity are being achieved and, when this is 

not the case, to respond with effective action to reduce the deviations from the 

objectives”. 

Starting from this definition three principal activities of quality assurance can be 

distinguished: measurement of health care activities and/or outcomes of those 

activities, comparison of these measured activities or outcomes with standards, and 

responses to proposed changes. These three activities are performed in a cyclic 

manner. An important means to measure health care activities and outcomes is the 

use of performance indicators 
(29)

. A performance indicator is a systematically 

developed quantitative measure that can be used to assess and improve health care 

activities and outcomes for which standards are set 
(30)

. 

Practice guidelines, performance indicators and standards of quality are strongly 

related. From a practice guideline performance indicators can be derived. In order 

to assess medical practice, for aspects of care which are measured by performance 

indicators, standards of quality have to be agreed upon. 

Dependent on the results of the assessment, actions for change have to be 

undertaken oriented towards patients, the physicians and / or the health care system 

within which the care is given. The assessment also can lead to changes in the 

guidelines, indicators or standards, especially when these are based on expert 

opinion or consensus in case there is no scientific evidence available. Performance 

indicators or standards have to be adapted if one’s own patient population deviates 

from average. 

1.1.3 Structure, Process and Outcome Indicators 

Donabedian 
(26)

 classifies variables related to quality of care, into three categories: 

structure, process and outcome. For variables in each of these three categories 

performance indicators can be developed. Structure indicators measure attributes of 

the setting in which care takes place. An example is the number of nurses divided 

by the number of beds of an orthopedic department. Process indicators measure 

activities performed during the course of patient care. An example is the 

percentage of patients starting mobilization the day after a hip replacement. 

Outcome indicators measure the effect of care on the health status of the patient. 

The percentage of patients that can walk independently without pain one month 
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after a hip replacement is an example of an outcome indicator. A good structure 

increases the likelihood of a good process, and a good process increases the 

likelihood of a good outcome. 

1.1.4 Professionalization 

Besides accountability, Klazinga 
(31)

 mentions another important reason for medical 

practice assessment: professionalization. As a professional, a physician is 

interested in the quality of his or her work and in ways to improve it further. 

Assessing the work and learn from it is a means to improve the quality 
(26, 32)

. 

The most important aims of assessment are threefold: 

1. Prevention. Knowing that one’s own practice is subject to assessment will 

be an extra stimulus to act carefully and to act according to the newest 

insights in what can be considered as good clinical practice. If performance 

indicators are derived from practice guidelines, the assessment will be an 

incentive to act according to the guidelines 
(31, 33)

; 

2. Education 
(34)

. If the practice of an individual physician or group of 

physicians incorrectly deviates from guidelines, it is important to recognize 

this in order to change practice for the better in future. Physicians can learn 

from their own mistakes, but clearly it would be beneficial when 

physicians could also learn from the mistakes of others; 

3. Incentive. It is possible that structure variables of the clinical environment 

make it difficult for physicians to act according to a practice guideline. If 

this is observed it should be an incentive to change structure 
(35)

. 

By being preventive, educational and incentive, assessment will lead to quality 

improvement of medical practice. 

1.1.5 Assessing medical practice in hospitals 

The assessment of medical practice in hospitals can be done at three levels. 

At the first level, cases of individual patients are analyzed. The emphasis lies on an 

elaborate analysis of activities performed by individual physicians for one or only a 

few patients in case there is a suspicion that something seriously went wrong. 

When the patients are known, computerized patient records can be used for the 
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selection of cases. In order to analyze the case(s), the additional use of the paper 

medical record will usually be necessary. 

At the second level, groups of patients are analyzed that have one or more 

clinically relevant and important attributes in common. The attributes are related to 

a disease and/or a therapy, e.g. “admitted with suspected meningitis”, “having 

acute lymphatic leukemia” or “underwent a gastroscopy”. Because of the expected 

similarities of diagnostic and therapeutic activities for these patients, it is possible 

to follow the care process of the group as a whole from admission till discharge, 

supplemented with outpatients’ follow-up. The emphasis lies on medical activities 

instantiated by individual physicians or a group of physicians. By means of process 

criteria and related standards the congruence between performance and practice 

guidelines can be measured. Because this type of assessment doesn’t need many 

cases it can be applied locally, and since it gives insight in what physicians do (or 

let do) compared to what is desired, it is an excellent educational tool 
(36)

. Often 

also some outcome criteria are used, but only to detect big deviations from the 

quality standards. Most of the time there is only one or a limited number of 

specialties involved. In order to make this kind of analysis feasible, it is highly 

desirable to be able to select and analyze the cases on the basis of electronically 

recorded patient data, such as diagnoses, procedures and test results. 

Finally care is analyzed at the level of (a department of) the hospital. The goal is 

not to follow a group of patients from admission till discharge, but to analyze a 

specific activity or event within a specific time interval, especially how often it is 

done or has happened compared to other time periods or other hospitals. The issue 

at stake can be quality but also only costs. Examples are the number of X-rays or 

total hip replacements performed, the number of nosocomial infections, percentage 

of re-admissions and mortality. Emphasis lies on outcome measurements. It is very 

well possible that the selected cases are very diverse with regard to their disease 

related attributes and that many specialties are involved. In that case case-mix 

adjustment is necessary for a valid comparison over time or between hospitals. 

Many cases are needed and adequate statistical techniques are required to make 

valid inferences. Differences in outcome over time or between hospitals give rise to 

further research which can lead, dependent on the results, to new practice policies. 

However, since in this type of assessment the performed activities are considered 

as a black box, it is often difficult to discover the reasons for differences in 

outcome 
(36)

. Probably in this case assessment at the second level will be helpful. 
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Selecting and analyzing cases at this third level is only feasible when patient data 

are electronically available. 

Each of the three types of assessment has its own advantages and disadvantages. 

The disadvantages of one may be compensated by the advantages of another type. 

Therefore, the three types of assessment should not be considered as competitors 

but as complementary to each other. It is important to launch the three types of 

assessment in such a way that with limited effort a maximum effect on quality of 

care can be attained. 

1.1.6 Assessment in the �etherlands 

Also Dutch hospitals and medical specialists highly value assessment of their 

medical practice 
(31)

. The attention for quality has considerably increased during the 

last decade by the establishment of the Quality of Health Care Institutions Act 
(37)

, 

which obliges health care organizations to develop quality systems. The 

introduction of market elements in the Dutch health care system has also 

contributed to the increased attention to quality. In addition, the Scientific Board 

for Government Policy 
(38)

 explicitly recommended as a goal for the next decades 

the improvement of the effectiveness and efficiency of medical (and other health 

care) practices performed on individual patients. It is considered important to 

warrant quality and accessibility of health care for everyone. Therefore, testing the 

effectiveness and efficiency of medical practice and the translation of these results 

into practice guidelines is considered very important. With regard to the medical 

specialists it is expected that they themselves will develop practice guidelines, 

which will constitute the basis for quality assessment. 

1.1.7 Data quality 

At each level it is necessary, in order to assess medical practice, to have high-

quality data about the patients, their disease-related attributes, activities performed 

or initiated by physicians and patient events 
(26, 39, 40)

. 

When the data, needed for this purpose, are recorded in a computerized system 

correctly, completely, with enough detail, timely, standardized and according to an 

adequate data model, the analysis can be performed completely and efficiently. 

However, not all data of the care process are recorded electronically. 

Unfortunately, in many hospital information systems, data about history taking and 

physical examination are still lacking 
(41)

, also in the Netherlands. Furthermore, 
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when recorded electronically, some of the data are not recorded completely, 

correctly, with enough detail or timely. The data quality of test results can be 

regarded as good as these data are used for daily patient care and usually are 

reported electronically. Major procedures that are usually performed in operating 

rooms are reasonably well-coded; minor procedures that are routinely performed 

on wards or in radiology departments are generally under-coded 
(42)

. The quality of 

diagnostic hospital discharge data stands in bad repute among physicians and 

health care researchers. The discharge data concerning the diagnoses play no role 

in daily patient care and this is possibly the main reason why there are doubts about 

the reliability of the registration 
(43-57)

. Furthermore, patient data are stored in 

several subsystems. Unreliable and fragmented data could hamper the use of 

patient data for medical practice assessment 
(40, 58-60)

. 

However, the hospital discharge data registry is the only registry of diagnostic data 

so far that cover all hospitalizations. This complete coverage is a major advantage 

for the use of the data across several specialties, patient groups and hospitals.  

1.2. SCOPE 

1.2.1 Object of study 

In this thesis the object of study is the use of routinely collected and electronically 

recorded patient data for the assessment by medical specialists themselves of their 

medical practice for specific, clinically defined patient groups. The study is limited 

to pure medical considerations concerning medical practice. Other important 

factors for quality of care such as attitude, communication skills and patient 

satisfaction, are not taken into account.  

By taking the lead in the assessment of their care, the specialists can keep quality 

assurance activities in their own hands, especially when they make this transparent. 

Besides, to improve one’s own quality is an important characteristic of 

professionals. For these reasons, assessment of their medical practice for clinically 

defined patient groups (the second level mentioned in § 1.1.5) can be very 

attractive for medical specialists. This assessment focuses on aspects of care that 

correspond with the way physicians reason and act and that can be influenced by 

the physician’s choices. The specialists are closely involved with all the patients in 

these groups and assessment at this level provides a more systematic evaluation of 

clinical care than case reviews. Another important advantage of assessment at this 
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level is that practice guidelines are also developed for the same -clinically defined- 

patient groups.  

1.2.2 Problem description 

It is not clear beforehand what physicians want to know about their own medical 

practice in order to evaluate it. Therefore, it is also not clear which patient data are 

needed for medical practice assessment. The electronic availability and usability of 

data can only be determined when the information needs of physicians are known.  

In medical practice assessment of specific, clinically defined patient groups, 

diagnostic data play an important role because process and outcome indicators are 

often disease specific. For case selection as well as process and outcome measures 

several forms of diagnoses are important. Patient groups are often defined by 

diagnoses which implies that patient cases should be selected based on their 

diagnostic data. Data about complications, which form a special type of diagnoses, 

can be used to get insight in important outcome indicators. For the interpretation of 

outcome indicators, insight in comorbidities, also a special form of diagnoses, can 

be necessary. Since the pediatricians at the Academic Medical Center in 

Amsterdam, the Netherlands had serious doubts about the reliability of diagnostic 

data, we were especially interested in the quality of diagnostic data and sought 

ways to increase the reliability of the data.  

1.2.3 Aim of the study 

In order explore the possibilities of medical practice assessment using 

electronically available patient data, a research project was started by the 

Department of Medical Informatics and the Department of Pediatrics at the 

Academic Medical Center, Amsterdam. 

The aim of the study was fivefold: 

1. To get insight in the information needs of the physicians for the assessment 

of their medical practice of specific patient groups; 

2. To test whether patient data needed for medical practice assessment are 

electronically available and usable;  

3. Since, as mentioned above, it was expected that the data quality of the 

discharge registry was not optimal, it was hypothesized that increased 

influence of the physician would be beneficial and lead to a better 
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diagnosis registry. Therefore the third aim of the study was:  

To find a way to incorporate a diagnosis registry into the clinical care 

process; 

4. To test whether incorporating the diagnosis registry into the clinical care 

process improves diagnostic data quality; 

5. To see whether the results of our study correspond to those published in 

the literature. Therefore the fifth aim of the study was: 

To get insight, based on a systematic review of the literature, in diagnostic 

data quality and in the factors that influence this data quality. 

1.2.4 Main research questions 

We performed five studies. The research questions for each study are presented 

below. 

Study 1 

In this case study we investigated which performance indicators are needed for the 

assessment of the medical practice of children with suspected or proven meningitis 

who were not premature neonates or patients with cancer. In this study we analyzed 

the availability of those data needed to determine the value of the performance 

indicators and the usability (defined as availability of complete and accurate data in 

a standardized form) of electronically recorded patient data to automatically 

determine the values of the performance indicators. We were interested in the 

following:  

1. Which performance indicators, case-mix and exploratory information are 

needed by physicians for medical practice assessment?  

2. Are the required data electronically available and usable for medical 

practice assessment? 

Study 2 

In this study we describe the redesign of the process of diagnostic coding used by a 

pediatric department. The goal was to improve the completeness and accuracy of 

the diagnostic data. We addressed the following questions: 

1. How can the diagnostic discharge registration be incorporated into the care 

process? 
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2. What is the effect of the physicians’ involvement on the quality of 

diagnosis coding?   

Study 3 

In study 3 we studied the quality of the redesigned diagnostic coding process in 

more detail. The research question was:  

1. Would physician coding and the integration of the diagnosis registration 

with the communication process, improve completeness, correctness, 

specificity and timeliness of diagnostic data? 

Study 4 

In this study we investigated the influence of physician involvement in diagnosis 

encoding in the long run. Research questions were:  

1. Are diagnoses encoded more specifically?  

2. Does the number of coded diagnoses increase? 

3. Are any effects sustainable over time? 

Study 5 

In this systematic review we investigated the quality of diagnostic inpatient 

hospital discharge data as reported in scientific journals in order to examine 

whether the results of our study correspond to those published in the literature. We 

investigated: 

1. Which gold standards and designs were used to assess data quality? 

2. What completeness and correctness values were reported? 

3. Which factors influence the data quality of studies?  

4. What are determinants of data quality reported in studies? 

5. What is the evidence about the consequences of data quality for medical 

practice assessment? 

6. Are diagnostic data appropriate for quality of care purposes? 
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1.3 OUTLI�E OF THIS THESIS  

In chapter 2 we analyze availability and quality of patient data in the hospital 

information system of the AMC, for the assessment of medical practice concerning 

children with suspected meningitis.  

In chapter 3 we describe a project with the goal on the one hand to improve the 

accuracy of the diagnosis registration and on the other hand to accelerate discharge 

letter writing. This chapter describes the redesign process of the form-based 

encoding by the medical record coder, by involving pediatricians, and by 

developing a new discharge-letter linked encoding procedure. Furthermore the 

coding performance of pediatricians in the new situation is evaluated.  

In chapter 4 we tested our hypothesis that integration of the diagnosis registration 

into the communication process with GPs combined with physician encoding 

improves completeness, correctness, specificity and timeliness of diagnostic data. 

Chapter 5 describes a time series study covering twelve consecutive years. In the 

first four years, the usual form-based encoding by the medical record coder was in 

use and in the last eight years, the discharge letter-linked encoding by pediatricians. 

Chapter 6 is a systematic review investigating the quality of diagnostic inpatient 

hospital discharge data as reported in scientific literature. The question to be 

answered was whether the quality of the diagnostic data increased as a function of 

time and which factors influenced the quality. 

In chapter 7 we discuss the findings of this thesis. 
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