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SUMMARY 

 

 

A physician, as a professional, is interested in the quality of his work and in ways 

to improve it further. Systematic, retrospective assessment of daily medical 

practice offers physicians possibilities to improve their quality of care and to 

account for their medical practice. In this thesis the object of study is the usability 

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. This study was carried out by the Department of Medical 

Informatics and the Department of Pediatrics at the Academic Medical Center, 

Amsterdam. 

Chapter 1 introduces the way in which physicians can assess their medical 

practice and presents the aims of this thesis. To assess medical practice, high-

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

or initiated by physicians and patient events in the course of time are necessary. 

When the data are recorded in a computerized system desired analyses can be 

carried out efficiently. However, not all data of the care process are recorded 

electronically. Also some electronically available data may not be recorded 

completely, correctly, with enough detail, timely or standardized. The quality of 

diagnostic hospital discharge data stands in bad repute among physicians and 

health care researchers. These data play no role in daily patient care and this is 

possibly the main reason why there are doubts about the reliability of the 

registration. However, the hospital discharge data registry is the only registry of 

diagnostic data so far that covers all hospitalizations. This complete coverage is a 

major advantage for the use of the data for the assessment of medical practice for 

specific patient groups.  

Diagnostic data play an important role in medical practice assessment because 

process and outcome indicators are often disease specific. Data about 

complications, a special type of diagnosis, can be used to get insight in important 
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outcome indicators. For the interpretation of process and outcome indicators, 

insight in comorbidities, also a special form of diagnosis, can be necessary. 

Since the pediatricians had serious doubts about the reliability of the diagnosis 

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

to increase the reliability of the data. 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. To find a way to incorporate a diagnosis registry into the clinical care 

process in order to get a better diagnosis registry; 

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

process improves diagnostic data quality; 

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

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

this way we could see whether the results of our study correspond to those 

published in the literature. 

In chapter 2 we investigated which performance indicators pediatricians want to 

use for the assessment of their medical practice of children with suspected or 

proven meningitis. A performance indicator is a systematically developed 

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

and outcomes for which norms are defined. We analyzed the electronically 

availability of those patient data needed to automatically determine the values of 

the performance indicators and evaluated the usability -defined as availability of 

complete and accurate data in a standardized form- of these data.  

A total of 14 performance indicators were defined. Part of the necessary data 

needed for determining the values of the indicators could not be delivered by the 

clinical information systems. Of 39 data items required for indicator quantification, 

29 were available of which 19 were usable without manual handling. The main 

problems are among others incomplete and incorrect registration of diagnoses, 

time-points that are not or incorrectly recorded, medication administration and 

indications for test ordering that are not electronically recorded, and some test 

results that are not standardized. For assessment of the diagnostic process, a 
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reliable registration of reason for admission is necessary. Not many hospitals do 

register reason for admission. Availability and usability of electronic patient data 

are insufficient for physician-led, detailed assessment of their medical practice for 

specific patient groups. The use of paper medical records is necessary for 

additional data and verification.  

In chapter 3 we describe a project with the goal to improve the accuracy of the 

diagnosis registration. Formerly, pediatricians completed discharge forms. 

However, many forms were completed with insufficient information or not at all. 

In the new situation pediatricians provide diagnoses with codes in a special heading 

of the discharge letter. The medical record coder checks and corrects this diagnosis 

heading. A list of diagnoses for pediatrics, based on ICD-9-CM, was developed 

and alphabetically ordered into a booklet used by pediatricians when dictating 

discharge letters. Immediately after implementation, 25% of the diagnoses were 

initially (before adjustments were made by the medical record coder) not coded or 

incorrectly coded by the pediatricians; nine percent of these shortcomings could be 

attributed to the pediatricians. Two years later, 67% of the diagnoses were initially 

not coded or incorrectly coded; 37% of these shortcomings were attributable to 

pediatricians.  

Within the current information infrastructure of hospitals, discharge letter-linked 

diagnosis registration appears feasible in routine practice. However, if physicians 

are of the opinion that this form of diagnosis registration plays only a minor role in 

the communication with other health care providers after discharge, the correction 

function of the medical record coder remains indispensable. 

In chapter 4 we tested our hypothesis that diagnostic coding by physicians in 

combination with the integration of the diagnosis registration and discharge letter 

writing, improves completeness and correctness of diagnostic data. We compared 

the quality of this discharge letter-linked diagnosis registration with the quality of 

the previous form-based registration. A retrospective study was performed with 

blinded before-after measurement. Re-abstracted diagnosis descriptions of the text 

of discharge letters were taken as gold standard. For both registration methods 60 

admissions were selected randomly. Completeness and correctness, both at the 

three-digit level of ICD-9-CM, were determined. Completeness of form-based 

diagnosis registration was 51% (95% CI, 44-58%) and of discharge letter-linked 

diagnosis registration 54% (95% CI, 47-60%). Correctness was 65% (95% CI, 58-

72%) and 67% (95% CI, 60-74%) respectively. Our hypothesis that linking 
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diagnosis registration to the discharge letter would improve diagnostic data quality 

could not be demonstrated.  

Chapter 5 presents 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. 

In this study we evaluated the effect in the long run of the new policy on the level 

of detail and the number of recorded diagnoses. Immediately after introduction, 

half of the diagnoses for which both generic and specific codes existed, was coded 

specific. In later years this proportion remained stable at 0.35 (p < 0.05). Diagnoses 

that fall under the pediatrician’s own subspecialty had more often a specific code 

than diagnoses that did not. The mean number of secondary diagnoses per 

admission increased from 0.7 before introduction to 1.4 in the third year after 

introduction (p < 0.05) but gradually fell back to 0.7. This increase and decrease 

was mainly due to diagnoses that did not fall under the pediatrician’s own 

subspecialty. The extra codes in individual discharge summaries had added 

informational value. The medical record coder is not able to compensate for the 

diminishing contribution of physicians to the encoding process. With the decrease 

of the number of recorded secondary diagnoses, the added value of the earlier 

increase for medical practice assessment disappears. The level of detail of principal 

diagnoses remains stable because of the advantage for pediatricians of having 

specific diagnostic codes falling under their own subspecialty.  A combined effort 

of pediatricians and medical record coder leads to more coded diagnostic 

information than the effort of a medical record coder alone. 

Chapter 6 describes a systematic review investigating the quality of diagnostic 

inpatient hospital discharge data as reported in the scientific literature in order to 

gain insight in the usefulness of these data for medical practice assessment. We 

investigated the methods used to evaluate data quality, factors that determine data 

quality, data quality itself and its consequences for medical practice assessment. 

We selected studies in which both completeness (sensitivity) and correctness 

(positive predictive value) were measured. The random-effects model was used to 

calculate mean completeness and correctness and to explore the effect of a number 

of covariates. We included 101 studies. We could distinguish six typical study 

designs. We found a mean completeness of 0.67 (95%CI: 0.62-0.73) and 

correctness of 0.76 (95%CI: 0.73-0.79). Completeness was significantly lower for 

comorbidities and complications than for some single diseases. Completeness of 
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complications and comorbidities barely reaches 50%. Correctness was significantly 

higher for Scandinavian countries than for other countries. Recoding compared to 

re-abstracting of the medical record as a gold standard gave a significantly lower 

correctness. Diagnostic data were considered appropriate by the authors of the 

studies for quality of care purposes when both completeness and correctness were 

at least 0.85. In only 13% of the studies this criterion was fulfilled. 

The observed data quality of diagnostic hospital discharge data is a function of the 

diagnostic process, diagnoses documentation, coding practice, characteristics of the 

disease, prevalence of the disease in the population, manifestation of the disease in 

patients and the way data quality is measured. Studies were highly heterogeneous 

with respect to these factors and showed highly variable data quality.        

The quality of diagnostic hospital discharge data leaves much to be desired. 

Despite all the efforts to improve data quality, it did in general not lead to better 

data quality in the course of the years. The use of diagnostic hospital discharge data 

can easily lead to a biased idea of the quality of care. True variability in quality of 

care between settings can easily be overshadowed by the unknown variability in 

data quality which makes it very difficult to interpret the observed variability in the 

quality of care. 

The principle findings of this thesis are summarized and discussed in chapter 7. 

The quality of diagnostic hospital discharge data is still an important issue given 

the fact that many scientific papers on this subject are published to date. Given all 

the efforts made worldwide to increase diagnostic data quality, one might well 

wonder whether trying to improve the quality of the current discharge registry 

system is not a dead end.  

It is a challenge to get physicians actually documenting all relevant patient data in 

electronic form. The more favorable the balance between benefit and effort of 

documentation, the greater the chance of success. Those who are documenting 

should benefit. This is probably best achieved when physicians have to document 

patient data only once for the benefit of the direct patient care, for obtaining 

automated decision support and to automatically share information with other 

health care professionals. It would be very nice if management, reimbursement, 

research and quality of care data could automatically be derived from this one-time 

documentation. Clinical archetypes can contribute because they specify care in 

such a way that the data content is consistent across the entire care chain with its 

many sites and applications. However, even then systems for direct patient care 
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often have such a complicated data structure and offer so much room for variation 

in patient documentation, that it might be desirable or even necessary to derive one 

or more new datasets for secondary purposes. Despite the moderate data quality, 

we think that the use of these data by physicians to assess their own medical 

practice may be useful. Of all stakeholders, physicians have the best insight into 

the quality of their diagnostic data and its implications for the interpretation of 

indicator reports. Physicians are able to compare the information with their own 

experiences and can reason about what the information means for the quality of 

their care. However, this will only work when they are also willing to critically 

reflect on their own medical practice. 




