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ABSTRACT: Twelve institutional data managers were asked to independently code the data 
from a patient chart of one patient in an ovarian cancer trial. They abstracted data 
from the medical record and filled out three types of trial forms (on-study, chemo- 
therapy, and summary forms). The analysis of the processed data revealed that the 
median rate of errors was 13% for the 12 data managers. The error rate differed among 
the types of trial forms. The factors causing these errors were mistakes in interpre- 
tation, documentation, and coding. The level of experience of the data managers 
proved to be an important factor. It became clear that the documentation in the medical 
record was inadequate. We conclude that data managers as well as physicians involved 
in cancer clinical trials need specific training and that the quality of data management 
in cancer clinical trials is an important issue for further investigation. 
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I N T R O D U C T I O N  

Results of cancer  clinical trials are of ten difficult to interpret ,  due  to dif- 
ferences in selection criteria, t r ea tmen t  schedules ,  and  r e sponse  criteria [1]. 
For mos t  t u m o r  types  and/or  t r ea tmen t  modali t ies  a large n u m b e r  of pat ients  
in phase  III trials is needed  to guaran tee  reliable s tudy  outcomes ,  and  multi-  
center  s tudies  are of ten m a n d a t o r y .  A compl icated trial des ign wi th  long- 
lasting t r ea tment  schedules  is one of the p rob lems  that  occur w h e n  clinical 
trials have  to be  analyzed.  It is clear that  the in terpre ta t ion of results  of clinical 
s tudies is a difficult task; however ,  few studies invest igate  the quality of s tudy  
data on which  the trial results  are based.  
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A study by Sylvester et al. [2] showed, in a multicenter study design, 
difference in the quality of data, favoring "major" participants (with an av- 
erage of more than five patients per trial) as opposed to "minor" participants 
(with an average of less than five patients per trial). In contrast, in another 
s tudy by the Eastern Cooperative Oncology Group [3] the results do not 
indicate that institutions entering a small number of patients in a clinical trial 
have data of less quality, provided that a general instruction for tilling out 
trial forms is available. 

Data managers play a central role in the conduct of cancer clinical trials 
within the European Organization for Research on Treatment of Cancer 
(EORTC). Two types of data managers are characterized. First of all there are 
the data managers at the coordinating center. These data managers are re- 
sponsible for managing the data base of a specific trial and for analyzing the 
incoming flow of study data in close cooperation with the study coordinator 
(principal investigator who has the overall responsibility for the study). The 
second type of data managers have the task of abstracting the study data 
from the medical record (or patient chart) within the participating institutions. 
Studies that examine the influence on the quality of data supplied by the 
institutional data managers are even more scarce [4,5]. The aim of our study 
was to determine whether the quality of trial data can be influenced by the 
skill and experience of a institutional data manager. 

METHODS 

We copied the patient chart of a patient treated according to an ovarian 
cancer trial. The copies were distributed among 12 institutional data managers, 
who were asked to independently code the data of the trial patient using the 
appropriate trial forms. One copy of the patient record plus the trial forms 
was handed to the study coordinator of the trial in order to standardize the 
data. The forms tilled in by the study coordinator were used as the standard 
of comparison. All 12 data managers were experienced in processing da ta  
from clinical trials and participated voluntary in this study. The patibnt on 
which this comparative study is based had been treated in a phase III EORTC 
study with chemotherapy and surgery. In this trial patients with ovarian 
cancer, FIGO stage IIb,c, III, IV were randomized to receive either a standard 
cisplatinum-containing regimen or an experimental carboplatinum combina- 
tion. The forms used for this trial were as follows: on-study form, chemo- 
therapy form, and summary form. The trial forms contained questions on 
prognostic factors (performance score, type of histology, etc.), side effects 
due to chemotherapeutic treatment, and treatment evaluation. 

The data supplied by the study coordinator were carefully checked by a 
small working party (specialists in the field of trial oncology) and with minor 
corrections these data were accepted as "standard data." The study coordi- 
nator had also actually treated this particular patient in his own clinic. The 
trial forms of the data managers were collected and compared with the stan- 
dardized data. The number of errocs per data manager were counted and the 
reasons for these errors were analyzed by the above-mentioned working party. 
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RESULTS 

The total numbe r  of therapy  related questions,  the so-called items, on the 
three types of trials forms was 84. The median  number  of mistakes made  by 
the twelve data managers  was 11 (13%), ranging from 6 to 17 (7%-20%) over  
all items on the forms. We examined the distribution of the errors over the 
different types of s tudy forms. The nu m b er  of items on the on-study,  chemo- 
therapy,  and summary  forms were 15, 54, and 15, respectively. As is shown 
in Table 1, the median  number  of mistakes were not  equally divided over  the 
different trial forms. 

The errors made  by the data managers  were classified into three categories: 

Interpretation errors: This type of error was considered to be the most  impor tant  
one. Occasionally it occurred that a l though the answer  to a quest ion on 
the trial form was available in the patient  chart  an incorrect answer  was 
given. Most of the time the line of quest ioning lacked specificity; it was 
possible to give more  than one answer  to the same question. For example,  
on the on-s tudy  form "initial" laboratory values were demanded .  The word 
"initial" was not  identically interpreted;  in fact seven different values for 
the "initial" serum creatinine were given. Also the "date of diagnosis" 
caused some confusion.  Four different  options were ment ioned:  operat ion 
date, date the pa thology  laboratory received the tumor  specimen,  date of 
the pa thology  report ,  and the date the pathology outcome was received 
by the clinician. 

Documentation errors: Unlike the interpretat ion errors, which were  due  to prob- 
lems in perceiving the exact meaning  of questions on the forms, the doc- 
umenta t ion  errors originated from inadequate  information in the patient  
chart. In some cases essential information could not be directly found  in 
the chart. At the third chemothe rapy  t reatment  cycle the data managers  
could only guess if one of the cytostatic drugs was reduced  for I or 2 weeks.  
This resul ted in a dosage in the drug cyc lophosphamide  that varied in the 
same t rea tment  cycle from 525 up  to 2100 mg. 

Coding errors: These mistakes do not  fit into the category of interpretat ion and 
documenta t ion  errors. In other  words,  the quest ion on the trial form was 
explicit and the required answer  could have been directly abstracted from 
the chart. Most f requent ly  these coding errors resulted in incorrect dates. 
This is clearly illustrated by the fact that some data managers  gave an 

T a b l e  1 Distribution of Errors by Trial Form 

Median Number of Errors Range 
Form (%) (%) 

On-study (n = 15) a 3 (20) 1-6 (740) 
Chemotherapy (n = 54) 6 (11) 2-8 (4-15) 
Summary (n = 15) 2 (13) 0-3 (0-20) 

an = number of questions on the form. 
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T a b l e  2 Categories of Errors by Trial Forms 

Median Number of Errors 
(%) 

Form Interpretation Documentation Coding 

On-study (n = 15y 3 (20) 0 (0) 0 (0) 
Chemotherapy (n = 54) 2 (4) 0 (0) 4 (7) 
Summary (n - 15) 0 (0) 1 (7) 1 (7) 

Total (n = 84) 5 (6) 1 (1) 5 (6) 

an = number of questions on the form. 

incorrect date of birth for the patient. The median number of mistakes 
sorted by the three categories and study form are given in Table 2. 

DISCUSSION 

The data managers had had experience in this specific field of trial work 
ranging from 1 to 8 years, with a mean of 3 years. The data managers had 
had different types of (para)medical training. Five data managers were nurses, 
three were physicians, and four had miscellaneous types of schooling (biol- 
ogy, psychology, laboratorian technician, and physical therapy). The time 
data managers spent on filling out the forms varied from 1 to 8 hours. This 
did not seem to influence the quality of data, in contrast to experience level 
of the data manager, which proved to be an important factor, as experienced 
data managers made fewer errors. It should be mentioned that the data man- 
agers were unable to consult the physician who had treated the patient, 
something they normally do when difficulties in treatment evaluation arise. 

We can look at the causes of the three types of errors (interpretation, 
documentation, coding) from two different angles. From a clinical point of 
view it can be stated that the documentation in the patient chart was inad- 
equate and this is an indication that clinicians should work strictly according 
to protocol. A checklist would help to ensure that a patient's treatment or 
follow-up takes place at the appropriate time. 

On the other hand it is clear that data managers need specific training in 
this line of work, and that close cooperation between data manager and local 
investigator is very important. In addition, as problems were encountered in 
the patient chart itself, better training of physicians participating in clinical 
trials would be of great interest. The only type of training so far for institutional 
data managers is doing practical work in a experienced trial department. There 
is need for some structured schooling in general oncology as well as in specific 
trial oncology. On the latter part, the trial oncology, one could also think of 
workshops on typical data management problems. Workshops would provide 
an excellent platform for institutional and coordinating data managers for 
exchanging their experiences. In this setting the possibility of making manuals 
with item explanations could be studied. The results in this limited study 
suggest that there is field for further investigation on the quality of data 



100 E. van der Putten et al. 

suppl ied  for cancer  clinical trials. Larger  s tudies  wi th  more  pat ients  and  less 
compl ica ted  quest ions  are required to give an indication of the impact  of the 
quality of data  m a n a g e m e n t  on s tudy  results  in cancer clinical trials. 

We thank the data managers for providing the study material for our investigation and W. W. 
ten Bokkel Huinink, who not only supplied the standardized data but who was also a great 
stimulus for the whole study. 
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