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ABSTRACT 

Diagnostic coding after hospital discharge is mainly based on abstracting of paper 

medical records by medical record coders. Studies show that the quality of these 

data is often moderate, possibly because discharge registries play no role in daily 

patient care. Timely writing of discharge letters is needed to support continuity of 

care, at least in the Netherlands. This article describes the redesign and evaluation 

of diagnosis registration and discharge letter writing at a Dutch pediatric 

department. 

Formerly, pediatricians at this department completed discharge forms. However, 

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

Pediatricians now 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 one booklet used by pediatricians when dictating 

discharge letters. A reminder system for in-time writing of letters was 

implemented. 

Since 1995, this discharge letter-linked registration has proven to be applicable in 

daily care. How accurately pediatricians filled in the diagnosis heading was 

analyzed during two periods. In 1995, 25% of the diagnoses were initially (before 

adjustments made by the medical record coder) not coded or incorrectly coded; 

nine percent of these shortcomings could be attributed to the pediatricians. In 1997, 

67% of the diagnoses were initially not coded or incorrectly coded; 37% of these 

shortcomings were attributable to pediatricians. Initially, only half of the letters 

was written within six weeks after discharge. The correction function of the 

medical record coder is indispensable. 

Keywords: Diagnosis; Registries; Patient Discharge; Forms and Records Control; 

Medical Record Administrators; Hospital, Pediatric 
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3.1 I�TRODUCTIO� 

Process, Use and Quality of Diagnosis Registration 

Diagnosis registration in hospitals usually takes place after discharge of the patient 

by abstracting of the paper medical record and encoding of the resulting diagnostic 

information by a medical record coder into ICD-9-CM 
(1)
 or ICD-10 

(2)
. The codes 

are electronically recorded, primarily for statistical, policy, or reimbursement 

reasons. Studies that measured quality of diagnostic data in a broad domain of 

medicine show that both completeness and correctness are less than 100% 
(3-10)

. 

These inaccuracies hamper use of these data, for example, for next patient 

encounters 
(11)

, communication about patients 
(8)
 and assessment of medical practice 

(12-16)
. Most likely, when diagnosis registration is integrated with daily medical 

practice, data quality will improve 
(17, 18)

. Use of a computerized patient record 

(CPR) may provide substantial impetus 
(19)

, although this is not guaranteed 
(20, 21)

. 

CPRs are implemented in high care environments, like neonatology and intensive 

care, that are characterized by technical orientation, automatic monitoring and 

supportive data recording by specialized nurses. In many other departments, it will 

probably be years before physicians will record diagnostic information 

electronically.  

Discharge letters play an important role in continuity of care in some countries. 

The specialist sends a discharge letter to the general practitioner (GP) to inform 

him or her about the course during admission, the treatment, and the condition of 

the patient. Availability of discharge letters may decrease readmission rates 
(22)

. 

However, several problems are reported, especially late receipt of the letters 
(23-25)

 

and missing information 
(24, 26)

, including admission and discharge diagnoses 
(27)

. 

This paper is based on a research project conducted in the department of pediatrics 

at the Academic Medical Center (AMC) in the Netherlands. The purpose of the 

project was to improve the accuracy of the diagnosis registration and accelerate 

discharge letter writing. This paper describes the redesign process, especially the 

involvement of the pediatricians in it, the new registration procedure, and the 

evaluation of the coding performance of pediatricians in the new situation.  
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3.2 METHODS 

The Problem Case: Former Diagnosis Registration at a Pediatric Department 

The pediatric department of the AMC, a tertiary teaching hospital in Amsterdam, 

has 155 beds and handles 4,500 admissions a year. In the AMC, diagnoses of 

admitted patients are collected and translated into ICD-9-CM and subsequently 

sent to the Dutch hospital discharge registry. This registry collects, for statistical 

purposes, data of hospital admissions on demographic and medical characteristics 

of patients.  

Figure 1 presents an overview of the former registration procedure at the pediatric 

department. After each responsibility period, wherein one specialty is responsible 

for the total medical care for a patient, physicians collected diagnostic data in free 

text on paper forms. Medical record coders in a central department encoded the 

physicians’ descriptions and recorded the codes in the hospital information system 

(HIS). A previously detected problem was that the pediatricians recorded many 

diagnoses inaccurately, or not at all, on the paper forms. Therefore, the medical 

record coder customarily used discharge letters to optimize diagnosis registration; 

however, feedback was never given to physicians. The pediatricians already gave 

much attention to the structure and content of the discharge letters. After a brief 

notification at discharge, the letter had to be sent to the GP within six weeks, a goal 

that was often not achieved. 

Several types of diagnoses could be collected: reason for admission, primary 

diagnosis, and, when applicable, secondary diagnoses, complications, and cause of 

injury. In case of more than one responsibility period during hospital admission, 

medical record coders decided which primary diagnosis was the principal diagnosis 

of the admission. Diagnoses were coded according to the eight-digit AMC 

Diagnosis Codes (ADC), a local extension of ICD-9-CM. The first digit indicates 

whether a code is a disease (D), visit (V), external cause of injury (E), or 

morphology (M) code. The last digit is a control digit. The other six digits can be 

used for the diagnosis itself. Thus, depending on the length of the ICD-9-CM code, 

one, two, or three digits are available for extension. 
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Figure 1: Former Procedure of Diagnosis Registration. 

 

The medical staff of the pediatric department felt a need for improved feedback 

about their medical care for the purpose of quality assessment. It was felt that the 

reliability of routinely collected diagnostic data was insufficient; furthermore, the 

coding system lacked specificity (level of detail). The medical staff felt they 

themselves should code diagnoses on the level of detail used in daily practice. In 

1993, redesign of the diagnosis registration process was begun to make the 

diagnosis registration complete, correct, specific, and timely enough to support 

assessment of medical practice. 

Therefore, the following prerequisites were formulated. The registration: 

1. has a role in the care process; 
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2. is integrated into the work of pediatricians; 

3. does not increase the administrative workload of pediatricians; 

4. forms a unique collection of diagnoses for both internal and external use; 

5. provides the ability to convert diagnoses to ICD-9-CM; 

6. takes place within six weeks after discharge; 

7. forms a basis for further automation and fits within developments towards a 

CPR. 

Diagnosis Registration Redesign 

To meet the prerequisites, a project group worked out six changes in the 

registration process. The group consisted of a pediatrician, medical informatician, 

medical record coder, epidemiologist, administrative staff members, and a junior 

researcher. During the development, nine pediatric subspecialty groups were 

involved. The process from idea to implementation took two years. The six 

changes were: 

1. Completing the form with free text was replaced by completing a special 

heading on the discharge letter with standardized diagnoses and their 

ICD-9-CM-based local codes (Figure 2). Because of the role in continuity of 

care, medical staff believed that a discharge letter-linked diagnosis registration 

would enhance completeness and correctness of the registration.  

2. A reminder system for in-time writing of letters was developed. Letters 

were to be sent to the GP, and diagnoses recorded in the HIS, within six weeks. 

If necessary, the pediatrician received a first reminder four weeks after 

discharge. 

3. The discharge letters new style became available on the local PC network. 

The discharge letter with diagnosis heading might act as a first information 

source in case of readmission.  

4. Instead of the medical record coder, pediatricians themselves encoded the 

diagnoses. As pediatricians know their patients, they are in a better position to 

choose the appropriate codes. 

5. In order to support pediatricians in finding the relevant diagnosis codes, 

and to meet the necessary level of detail, a portable booklet was developed 
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with a list of pediatric diagnoses in alphabetic order (Figure 3). The new list 

had to be a subset of the ADC. In cooperation with the pediatricians, a 

selection of the relevant diagnoses was taken from the ADC; within that 

selection, further specifications were made. Appendix A describes the 

procedure. 

6. The role of the medical record coder was decentralized from the medical 

administration department to the pediatrics department, leading to better 

communication between coder and pediatricians. The coder spent less time 

encoding and more time advising and checking. 

 

MEDICAL REGISTRATION HEADING 

Item Description Code 

referred by general practitioner  

diagnosis history Gastro esophageal reflux 

Asthma, bronchial 

Allergy 

05301049 

04939025 

09953009 

reason for admission Stridor, inspiratory 07861015 

principal diagnosis Epiglottitis 04643002 

secondary diagnoses none  

complications none  

cause of injury irrelevant  

Figure 2: Example of a Completed Medical Registration Heading at the Bottom of the 

Discharge Letter. 

 

If, for example, a junior physician writes a discharge letter under the new diagnosis 

registration process, the junior physician dictates the letter and selects appropriate 

diagnoses with codes from the booklet. Next, a secretary types the letter with 

diagnoses and codes in the medical registration heading. Subsequently, a senior 

pediatrician checks the letter. The medical record coder checks the correctness, 

completeness and specificity of the diagnoses. If letter and heading have been 

agreed upon, the countersigned letter is sent to the GP and a copy is inserted into 

the medical record. The electronic version is placed on the local PC network. The 

codes are stored in the HIS by the medical record coder (Figure 4). 
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05781002 Melaena 

07816003 Meninigismus 

 Meningitis 

03200009 due to Haemophilus 

00360005 due to Meningococcus 

03201005 due to Pneumococcus 

03203004 due to Staphylococcus 

03202007 due to Streptococcus 

00130001 due to Tuberculosis 

03209003 bacterial, unspecified 

00479004 viral, unspecified 

03229005 unspecified 

07598389 Menkes’ Disease 

02703013 Menkes’ Syndrome (Maple Syrup Disease) 

Figure 3: Part of booklet with diagnoses for pediatrics in the AMC. 

 

Implementation  

The new procedure was introduced, with full commitment of the head of the 

department, at two staff meetings. In addition, written instructions about how to 

complete the diagnosis heading were incorporated in the diagnosis booklet. After 

implementation, the medical record coder gave feedback to the pediatricians about 

their coding. The new system was implemented in February 1995. 

Evaluation 

We evaluated how accurately and when pediatricians filled in the diagnosis 

heading of the discharge letters. For this, completed diagnosis headings were 

analyzed, and  interviews were held.  
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Figure 4: New Procedure of Diagnosis Registration 

 

To analyze the diagnosis headings, the medical record coder completed an 

evaluation form (Figure 5) after every first version of the 276 discharge letters of 

patients discharged from February 1995 to May 1995. This analysis was done at an 

early stage of the implementation to find out where improvements had to be made. 

This analysis was repeated by taking a small sample of 30 discharge letters of 

patients discharged in June 1997. Unfortunately, because of staff problems, it was 

not possible to use the same time period (February to May) in 1997. The time 
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interval between February and May 1995 was split into two periods in order to 

analyze whether a positive learning curve existed. Furthermore, the results of the 

period from February to May 1995 were compared to the results of June 1997 in 

order to evaluate the long-term effect. The z-test with continuity correction was 

used to compare the periods. 

 

o Discharge date 

o Check date of letter 

o Total number of diagnoses per letter 

o Medical record coder agrees with Medical Registration Heading: y / n 

o Number of mistakes found and of what kind: 

 - relevant diagnosis missing 

 - incorrect diagnosis 

 - diagnosis in wrong category 

 - diagnosis code not found by physician, but listed in the diagnosis 

booklet 

o Number of diagnoses rightly not found because not listed in the booklet 

o Letter sent to the secretary / physician 

Figure 5: Items on the Evaluation Form filled out by Medical Record Coder. 

 

In June 1995, four months after introduction, five junior physicians, a senior 

pediatrician, and the medical record coder were interviewed by a research assistant 

(see Figure 6 for questions asked). The semi-open interviews were directed at 

obtaining insight into physicians’ opinions about their new role, the feasibility of 

the procedure, the effect that physicians and medical record coder expected on data 

quality and their opinions on which factors of the procedure contribute to this 

effect. 

3.3 RESULTS 

Table 1 gives the distribution of the number of diagnoses in the text of the 

discharge letters, according to the medical record coder. The number of diagnoses 

per letter ranged from two to 11. Two is the minimum number of diagnoses, as 

“reason for admission” and “principal diagnosis” are obligatory. 
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- What is your opinion about the new diagnosis registration procedure? 

- What are, from your point of view, advantages of the new diagnosis registration compared 

to the former procedure? 

- What are, from your point of view, disadvantages of the new diagnosis registration 

compared to the former procedure? 

- Do you experience bottlenecks that hamper feasibility of the new procedure? 

- What is the effect of the reminder system on writing your discharge letters? 

- Do you think that the final diagnostic data quality (completeness, correctness and 

specificity) really has increased? 

 - If yes, which factors do you think contribute to better data quality (physician encoding, 

diagnosis booklet, check by senior physician / medical record coder, integration with 

discharge letter)? 

 - If no, why not? 

Figure 6: List of questions asked at the Semi open Interviews of Pediatricians and Medical 

Record Coder.  

 

Table 1: Distribution of Number of Diagnoses per Discharge Letter, according to Medical 

Record Coder. 

�umber of diagnoses per discharge 

letter 

�umber of discharge letters 

Feb ‘95 March‘95 Apr ‘95 May ‘95 June ‘97 

2 38 37 35 36 12 

3 14 19 17 14 4 

4 14 8 5 12 5 

5 5 4 3 1 5 

6 1 3 1 0 0 

7 1 0 0 0 1 

8 2 0 0 0 0 

9 3 0 0 2 1 

10 0 0 0 0 2 

11 1 0 0 0 0 

Mean number of diagnoses 3.37 2.83 2.65 2.85 3.90 

Standard deviation  2.21 1.25 1.23 1.53 2.37 
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Table 2: Results of the Evaluation at the Level of Diagnoses by the Medical Record Coder 

about how the Pediatricians filled out the Medical Registration Heading of the Discharge 

Letter. 

�umber of diagnoses in text of discharge letters 

Feb. - May ‘95 June ‘97 

Feb - March 

‘95 

# (prop3.) 

Apr - May 

‘95 

# (prop.) 

Whole 

period 

# (prop.) 

 

 

# (prop.) 

all 467 347 814 115 

 - incorrectly or not coded in heading 114 (.24) 90 (.26) 204 (.25) 77 (.67)1 

 • diagnosis incorrect 12 (.03) 8 (.02) 20 (.02) 0 (.00) 

 • diagnosis in wrong category (e.g. principal 

instead of secondary) 

19 (.04) 1 (.00)1 20 (.02) 0 (.00) 

 • diagnosis text or code missing 83 (.18) 81 (.23)2 164 (.20) 77 (.67)1 

 �diagnosis text and code missing 6 (.01) 3 (.01) 9 (.01) 21 (.18)1 

 �diagnosis given in text; code not found, 

although in booklet 

15 (.03) 12 (.03) 27 (.03) 22 (.19)1 

 �diagnosis given in text; code rightly not 

found, because not in booklet 

62 (.13) 66 (.19)2 128 (.16) 34 (.30)1 

 �code relevant for booklet, according 

to pediatrician 

15 (.03) 12 (.03) 27 (.03) 1 (.01) 

 �code not relevant for booklet, 

according to pediatrician 

47 (.10) 54 (.16)2 101 (.12) 33 (.29)1 

1 statistically significant at a 1 percent level 

2 statistically significant at a 5 percent level 
3 proportion 

 

Table 2 compares the findings of the first and second halves of the February to 

May 1995 period; also the whole 1995 period is compared to the June 1997 period. 

In the second half of the February to May 1995 period, the number of diagnoses in 

the incorrect category decreased, and the number of diagnoses for which text or 

code was missing increased; the reason for the latter observation was that 

diagnoses and codes were rightly not found in the booklet but, according to the 

pediatricians, also were not very relevant to be entered into the booklet. In 

February to May 1995, 204 of all 814 diagnoses (25 percent) found in the text of 

the discharge letter were, according to the medical record coder, initially coded 

inaccurately; 40 (5 percent) of them were incorrectly coded (20) or wrongly 

categorized (20) – both situations that can be attributed to the physicians - and 164 

(20 percent) were missing. However, 128 codes (16 percent) were missing because 

they were not listed in the diagnosis booklet; the other 36 missing codes (4 percent) 

can be attributed to the physicians - nine times diagnosis text and code were 
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missing, and 27 times diagnosis text was given but there was no available code in 

the booklet. In 27 cases (3 percent), the pediatricians found it important to list the 

missing diagnosis in the next version of the booklet, especially diagnoses in 

neonatology. In 1997, 77 of 115 diagnoses (67 percent) were initially not coded, 34 

codes (30 percent) because they were not listed in the diagnosis booklet. 

Shortcomings attributable to pediatricians increased from nine percent in February 

to May 1995 to 37 percent in June 1997. 

 

Table 3: Results of the Evaluation at the Level of the Discharge Letters by the Medical 

Record Coder about how the Pediatricians filled out the Medical Registration Heading of 

the Discharge Letter.  

�umber of discharge letters 

Feb. - May ‘95 June ‘97 

Feb - March 

‘95 

# (prop2.) 

Apr - May 

‘95 

# (prop.) 

Whole 

period 

# (prop.) 

 

 

# (prop.) 

all 150 126 276 30 

 -headings with incorrect/missing diagnoses/codes 75 (.50) 68 (.54) 143 (.52) 27 (.90)1 

 •letters without diagn. information in heading 0 (.00) 0 (.00) 0 (.00) 5 (.17)1 

 •letters with incorrect code or category 21 (.14) 10 (.08)  31 (.11) 0 (.00)1 

 •letters with missing code 65 (.43) 59 (.47) 124 (.45) 27(.90)1  

 �missing, though code in booklet 18 (.12) 12 (.09) 30 (.11) 13 (.43)1 

 �missing, code not in booklet 47 (.31) 47 (.37) 94 (.34) 14 (.47) 

 �code should be in booklet 12 (.08) 12 (.10) 24 (.09) 1 (.03) 

 �intentionally not in booklet 36 (.24) 37 (.29) 73 (.26) 13 (.43) 

letters sent back to senior pediatrician with feedback 53 (.35) 22 (.17)1 75 (.27) 0 (.00)1 
1 statistically significant at a 1 percent level 
2 proportion 

 

Table 3 gives results at the level of discharge letters. From February to May 1995, 

143 of 276 first versions of the letters (52 percent) showed one or more 

shortcomings. There were hardly differences between first and second halves of 

this period, except for decrease in letters sent back to the senior physician for 

feedback. In 1997, 27 of 30 letters (90 percent) contained missing codes; in 5 

letters (17 percent), the registration headings was not filled in at all. 

Table 4 shows that in the period from February to May 1995, each month fewer 

than half of the discharge letters were sent to the GP within six weeks after 
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discharge. This time interval is equivalent for recording diagnoses in HIS. In June 

1997, 28 of 30 letters (93 percent) were sent to the GP within six weeks. 

 

Table 4: Distribution of Time Interval between Discharge and sending Letter to General 

Practitioner. 

Time interval (weeks) 

�umber of discharge letters 

Feb ‘95 Mar ‘95 Apr ‘95 May ‘95 June ‘97 

1 3  7 2 0 1 

2 11 9 3 1 0 

3 21 8 1 4 4 

4 14 0 3 5 8 

5 7 3 3 7 8 

6 2 5 1 8 7 

7 4 4 5 8 1 

8 4 6 6 8 1 

9 2 3 5 4  

10 2 9 4 2  

11 1 4 5 3  

12 2 4 7 5  

13 1  10 1  

14 2 1 5 2  

15    4  

16  2  2  

17  6    

18 1     

19    1  

> 20 1x21w  1x22w   

 1x27w     

Average time interval (days) 35.63 48.83 62.30 54.86 31.17 

Standard deviation 32.77 34.56 30.53 27.08 8.57 

 

From the interviews in June 1995, four months after implementation, we learned 

that pediatricians had complaints about the time needed to find diagnoses in the 

booklet and about not finding diagnoses. There was resistance to and lack of 

enthusiasm for the changes. Writing discharge letters is generally seen as a burden, 

which was made even more complicated by diagnostic coding. The reminder 

system resulted, in the experience of the pediatricians, in writing a letter where 

formerly no letter was written at all. The knowledge that a senior pediatrician 

would be checking their letters compelled junior physicians to fill in the diagnosis 

heading more seriously. However, junior physicians criticized the lack of feedback. 
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The medical record coder sent fewer and fewer letters back to the senior 

pediatrician. The pediatrician felt that this practice of feedback was a burden and 

took too much time. Although the medical record coder thought that diagnostic 

data in the letter was not nearly as complete and correct as possible, she thought 

that the new procedure was an improvement. Formerly, many forms were not filled 

in at all or filled in superficially. All believed that completeness, correctness, and 

specificity of the diagnosis registration had increased (although not enough) as a 

result of the more active way the pediatricians dealt with the registration, the use of 

the booklet, and the checks. The pediatricians did not believe that embedding the 

diagnosis registration in the discharge letter as such contributed to the quality of 

the registration. 

3.4 DISCUSSIO� 

It is important to have a high-quality diagnosis registration. As this was not the 

case at a pediatric department in Amsterdam, a project was initiated to improve the 

registration. Today, instead of the medical record coder, pediatricians themselves 

encode diagnoses. After discharge, diagnoses are described in standardized form 

with codes in a heading of the discharge letter. In order to support the pediatricians, 

a booklet with alphabetically ordered diagnoses was developed. This booklet 

contains a selection and further specification of the ICD-9-CM. A reminder system 

was implemented to stimulate discharge letter writing within six weeks. The role of 

the medical record coder shifted from encoding to checking and advising. 

Completion of the heading by the pediatrician was evaluated. In the first four 

months, 25 percent of the diagnoses were not coded or inaccurately coded; 9 

percent of these shortcomings could be attributed to the pediatricians, 16 percent to 

incompleteness of the diagnosis booklet. As a consequence, more than half of the 

first versions of the letters contained shortcomings. In the course of 1995, there 

was no positive learning curve despite feedback. In 1997, 67 percent of the 

diagnoses were not coded or incorrectly coded; 37 percent of these shortcomings 

could be attributed to the pediatricians, 30 percent to incompleteness of the 

diagnosis booklet. Consequently, almost all first versions of the letters contained 

shortcomings. This represented a considerable downswing. In 1995, fewer than 

half of the letters was written, and subsequently accompanying diagnoses recorded, 

within the predefined six weeks. In 1997, more than 90 percent of the letters were 

written within six weeks. 
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From interviews early after implementation, it was learned that, although the 

diagnosis heading was not nearly as complete, correct and timely as possible, the 

new procedure was seen as an improvement. Formerly, many forms were not filled 

in at all or filled in superficially. The medical record coder had to complete or 

correct almost all forms. Unfortunately, we could not verify this, as all forms were 

destroyed. 

The diagnosis booklet was not complete. Some diagnoses, for example, rare 

diseases, were intentionally not listed in the booklet. However, in an academic 

medical center, rare diseases occur more frequently than in nonacademic hospitals. 

The neonatology department did not participate in the project; consequently, 

relevant diagnoses were not included. However, many children from the 

neonatology department are later carried over to the pediatric department. 

Three reasons were advanced for the deterioration seen in 1997. Firstly, through 

the lack of feedback and diminishing attention, the pediatricians became more lax 

with regard to the registration. Second, new junior physicians had entered the 

department since the introduction and were not familiar with the new registration. 

There was no adequate training program. Thirdly, although the primary goal of the 

new registration was to enable assessment of medical practice, structural 

assessment of medical practice was not implemented. In 1996, a medical practice 

assessment project was performed 
(14)

. It showed difficulties in availability and 

usability of electronic data and had no sequel. To guarantee a certain level of data 

quality, the medical record coder was emphatically instructed to check and correct 

the diagnostic data critically based on the text of the discharge letter.  

Conforming to sociotechnical guidelines 
(28)

, we gave the diagnosis registration a 

role in daily care, integrated it with physicians’ workflow, involved users in the 

development and gave careful attention to commitment and introduction. Still, the 

role of the pediatricians in the process was not very successful. The linkage to the 

discharge letter was probably not a good choice. Physicians experience writing 

letters as a burden and additional coding as a complication of this task. This does 

not support in-time writing and accurate coding. Apparently, the role of the 

diagnosis heading in communication is not considered very important and thus 

gave physicians insufficient incentives, especially in combination with a lack of 

consequences of low data quality. This study shows the difference between 

theoretical design and practical work. In practice, processes are optimized to reach 

short-term goals and interest. 
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We expected a better quality of the discharge letter-linked diagnosis registration 

compared to the form-based registration. This study showed that encoding and 

filling in the diagnoses in a special heading of the discharge letter by the 

pediatricians was not optimal. It is important to realize that after checking, the 

medical record coder corrected imperfections she found. Whether the combined 

effort of pediatrician and medical record coder leads to better data quality can only 

be tested with a before and after study in which electronically recorded diagnostic 

data are compared to a gold standard. This study has been performed 
(8)
 and 

showed that completeness of form-based diagnosis registration was 0.51 and of 

discharge letter-linked diagnosis registration 0.54. Correctness was 0.65 and 0.67 

respectively. Completeness is the proportion of all relevant diagnoses that is 

recorded. Correctness is the proportion of recorded diagnoses that is true. It was 

concluded that the discharge letter-linked diagnosis registration did not provide a 

better basis for assessment of medical practice. 

When Dutch hospitals change over to the ICD-10, the AMC children’s list has to 

be adapted. However, in doing so, the essence of the process of new diagnosis 

registration will remain the same. Besides ICD, many local or disease-specific 

diagnosis classifications are available. Specialists prefer to use their own 

classification. If conversion tables with translation to ICD codes become available, 

these classifications can be built into our concept. For communication with the GP, 

conversion of ICD-codes to International Classification of Primary Care (ICPC) 
(29)

 

is attractive. When discharge letters are sent electronically, the GP can record 

diagnostic data automatically in his or her information system. GPs prefer this kind 

of discharge summary 
(30)

. 

The solution chosen here can be implemented within the contemporary information 

infrastructure of hospitals. It is a step towards the CPR, as the physician selects 

standardized diagnosis descriptions and the electronically recorded diagnoses get a 

role in the care process. A specific diagnosis list or classification is an essential 

prerequisite for the CPR. However, given the somewhat disappointing results, it is 

questionable whether our experiment is worth following. 

Other initiatives found in literature 

Other initiatives have been undertaken to improve the quality of diagnostic data. 

Cox et al. 
(31)

 designed and tested a checklist to improve encoding of acute 

myocardial infarction by a medical record coder. Unfortunately, this solution to a 
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particular encoding problem does not provide a solution to a generic encoding 

problem at a pediatric department where a broad range of diagnoses are 

encountered. Hohnloser et al. 
(17)

 tested the use of a computerized browsing and 

encoding tool by clinicians. The tool was part of a CPR. They concluded that the 

tool could increase data quality and the volume of documented data. However, the 

test was performed in an ICU/CCU environment where CPR yields profit more 

obviously than most other medical departments. Delamarre et al. 
(32)

 described an 

automated coding system of free text patient discharge summaries from the field of 

coronary diseases into the ICD-9-CM classification. This system seems to offer 

possibilities, but it cannot be implemented in short term at a pediatric department, 

as the system covers only a limited domain. Besides, it is necessary to structure the 

discharge summary in such a way that the system can classify a diagnosis as 

“reason of admission”, “principal diagnosis”, or “secondary diagnosis”. Moreover, 

it is questionable whether in the future the discharge letter will be a basis for 

diagnosis registration or whether the diagnosis registration will form input for the 

discharge letter. The latter will probably be the case 
(33, 34)

. Van Walraven and 

Demers 
(10)

 showed that using a high-quality clinical database instead of reviewing 

medical records improves the correctness and completeness of diagnostic coding. 

Lorenzoni et al 
(35)

 showed that training of medical record coders improves quality 

of data abstracted from the medical record. Arts et al. 
(36)

 showed that training 

physicians in data definition and extraction is an effective way to improve quality 

of intensive care data, including diagnoses. 

3.5 CO�CLUSIO�  

Within the contemporary information infrastructure of hospitals, discharge letter-

linked diagnosis registration appears feasible in routine practice, but the process is 

not sufficient to improve the final data quality. If the physicians views the 

diagnosis registration as having only an additive role in communication with other 

health care providers after discharge, the correction function of the medical record 

coder is indispensable. 

Quality of diagnosis registration is difficult to manage. Continuous attention from 

both the physician and medical record coder seems necessary. When diagnostic 

data are used for medical practice assessment and therefore affect physicians, a 

positive effect on the quality of the data can be expected. As McKee 
(13)

 states: 

“The feedback loop must be closed”.  
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APPE�DIX A  

Strategy to Develop a Portable Booklet with a List of Pediatric Diagnoses in 

Alphabetic Order 

1. Diagnoses used at the pediatric department of the Leiden University Medical 

Centre from 1978 to 1992 were taken as a starting point. This set encompassed 

about 1,700 different ICD-9-CM-based codes. Each diagnosis code was 

provided with a subspecialty code.  

2. A draft AMC children’s list was composed by selecting the matching ADC 

diagnoses. Subspecialty codes of the Leiden children’s list were also 

incorporated.  

3. Using the subspecialty codes, the draft AMC list was divided into subspecialty 

lists. Every subspecialty criticized its own list with the following comments: 

(a) diagnosis has to be made more specific; (b) diagnosis has to be formulated 

differently; (c) diagnosis can be omitted; and (d) missing diagnosis has to be 

added.  

4. The subspecialties pediatric cardiology, oncology, and genetics had their own, 

non ICD-9-CM-based, classifications. Diagnoses in these classifications were 

translated to the ADC. Where diagnoses were more specific than those of the 

ADC, ADC codes were extended. The translated lists were finalized with 

comments from the subspecialties concerned.  

5. Lists from steps three and four were combined, resulting in a list of 2,480 

diagnoses. In order to make it easy for pediatricians to find diagnoses, syntax 

rules were applied and led to clustering of diagnoses, for example, diagnoses 

that relate to meningitis (Figure 3). For oncology, the topography (T) codes 

and associated morphology (M) codes were listed separately. Overlapping and 

uncommon diagnoses were omitted. The booklet contained 1,560 diagnoses, of 

which 468 were newly specified. 

 

 




