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BACKGROUND
• Data quality is fundamental to success of clinical trials. Increasingly, investigators, Contract Research Organizations (CROs) and Sponsors have focused their attention on 

ensuring the quality of ratings across psychological tests and psychometric measures. In order to ensure data quality, large financial investments are made into providing 
high quality training to professionals working with these tools. 

• When it comes to computerized cognitive testing, accurate administration and encouraging correct subject performance is equally essential to ensuring high quality data. To 
this end, Signant Health delivers a thorough rater training and certification program implemented throughout a study lifecycle.

METHODS
• This study analyzed the impact of data monitoring and rater remediation program on CDR system data quality.  

• To begin with, a Signant Health clinician conducted a detailed review of CDR System (Signant Health proprietary computerized cognition assessment battery) data  
submitted by sites each calendar month. This data was reviewed against normative parameters established in Wesnes et al (2016) to determine which data points  
revealed potential misadministration or participant non-compliance with task instructions. Where deemed necessary, a clinician contacted the site (specifically the  
rater responsible for administering that visit) to gather further information. Where necessary and based on the site’s response, Signant Health clinician provided re-training  
to the individual rater to help improve quality of future ratings and correct administration issues. 

• Here we present the analysis of data reviewed for 165 subjects across 999 visits over a period of 6 months ranging from May 2018 to October 2018. Data analyzed were the 
total number of contacts made as well as the number of visits and subjects implicated in the contacts.

STATISTICAL ANALYSIS
• Data were analyzed using one-way ANOVAs.

RESULTS
• Flags were found for five tasks of the CDR System battery. These are detailed in Table 1.

CONCLUSIONS
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CDR System 
task

Task description
Flag found in clinical  

data review
Description of flag issue

Simple  
Reaction time 

The word “YES” appears on the screen at fixed intervals. Each time the word appears, participants must press the YES button.
Choice reaction time is quicker 
(shorter) than simple reaction 

time

As the choice reaction time task requires participants to discriminate 
between two stimuli, the cognitive reaction time should be longer on 

this task than the simple reaction time task. When the opposite pattern 
is observed, it may indicate task misadministration or poor subject 

performance.
Choice  

Reaction time
The words “YES” and “NO” appear on the screen at fixed intervals. Each time a word appears, participants must press the cor-

responding button.

Digit Vigilance
Participants see a fixed number on the right hand side of the screen. On the left hand side of the screen, a series of rapidly ro-
tating, single digit numbers is displayed. When the rotating digit matches the fixed target digit, the participant must press the 

YES button.

Poor accuracy on digit vigilance
Subjects had poor accuracy on digit vigilance task, this could be due 

either to misadministration or poor subject performance (or both).

High number of false alarms
When the participant presses the YES button erroneously (i.e. when 
the target number and rotating number do not match) this is consid-

ered a false alarm

Numeric  
Working  
Memory

Participants must memorize a string of numbers. Subsequently, individual digits are presented – if the digit presented was one 
of the string of numbers the participant memorized they must press YES, otherwise they must press NO

Poor sensitivity index score

Sensitivity indices for these tasks are calculated based on task accu-
racy and reaction time. A poor sensitivity index score on any of these 
tasks could be due either to misadministration or poor subject perfor-

mance (or both).

Spatial   
Working  
Memory

Participants are presented with the image of a target house where some windows are lit (white) and some are unlit (black). Par-
ticipants must memorize which windows are lit. They are then presented with the same house where only one window is lit. If 

the lit window was also lit in the target image they must press YES; otherwise they must press NO

Word  
Recognition

Earlier in the CDR system, patients viewed a list of words. During this task they are presented with those same words, mixed in 
with distractor words. These are presented one at a time in a random order. When the participant recognizes the word present-

ed as being part of the list they had previously seen they must press YES; otherwise they must press NO

• Tests were performed to determine statistical significance in amounts of contacts made, visits and subjects affected over time. Table 2 shows the descriptive statistics for 
contacts made, visits and subjects affected by month and task. 

Task

May 2018 June 2018 July 2018 August 2018 September 2018 October 2018

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Total # 
Contacts 

Made 

Subject 
affected

Visits 
affected

Digit vigilance (DVIG) 5 4 6 0 0 0 0 0 0 1 1 1 4 4 4 3 3 3

Numeric Working Memory (NWM) 5 5 6 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1

Simple and Choice Reaction time (SRT/CRT) 3 3 3 2 2 3 0 0 0 0 0 0 1 1 1 0 0 0

Spatial Working Memory (SPWM) 21 19 25 3 3 3 4 4 4 2 2 2 8 8 8 1 1 1

Word Recognition (WREC) 4 4 4 1 1 1 2 2 2 1 1 1 0 0 0 0 0 0

Total (sum) 38 35 44 6 6 7 6 6 6 4 4 4 13 13 13 5 5 5

Mean (Average) 7.60 7.00 8.80 1.20 1.20 1.40 1.20 1.20 1.20 0.80 0.80 0.80 2.60 2.60 2.60 1.00 1.00 1.00

Standard Deviation 7.54 6.75 9.15 1.30 1.30 1.52 1.79 1.79 1.79 0.84 0.84 0.84 3.44 3.44 3.44 1.22 1.22 1.22

• Overall, the data showed a decrease in total number of contacts made over time. Logically, there was also a decrease in subjects and visits affected.

• Data quality is central to good clinical research and success of clinical trials. Ensuring data quality can help minimize noise within study data, making it more likely to detect 
significant effects of study drugs, or lack thereof. 

• Computerized testing is increasingly gaining popularity due to its objectiveness in collecting data, compared to non-automated psychometric testing. Therefore, ensuring 
high data quality in computerized testing such as the CDR System can help strengthen the scientific and clinical validity and reliability of these tools in clinical research. 

• Rater training and in-study data monitoring programs can improve data quality even for computerized batteries such as the CDR system. 

• Moving forward, it is important to maintain and develop data monitoring programs for computerized testing to enhance data quality. Further investigation is needed into why 
some tasks have a higher incidence of contacts.

Table 1

Table 2

Total contacts to site
• Figure 1 shows a trend for decrease in total contacts made to sites over time. The green line of best fit illustrates the general trend based on Total number of contacts 

made per month.  

• May was the month with the most contacts (N = 38, mean = 7.6, SD = 7.54). About 55% of contacts were related to the spatial working memory task (N = 21) with Word 
recognition representing the least contacted for task with only four contacts in May. 

• Contacts decreased with each month reaching their total minimum in August (N = 4, mean = 0.8, SD = 0.84). Nonetheless, spatial working memory remained the most 
“flagged” task even in August with 2 contacts overall.  Contacts also registered a peak in September (N = 13, Mean 2.6, SD = 3.44) before dropping again in October (N 
= 5, Mean = 1, SD = 1.22)   

• The ANOVA found the overall difference in total contacts over months to be statistically significant (F(5,24) = 2.73, p < 0.05). 

ANOVA Summary

Source
Degrees of 

Freedom (DF)
Sum of 

Squares (SS)
Mean Square 

(MS)
F Value P Value

Between 
groups

5 172.4 34.48 2.73 0.04

Within groups 24 302.80 12.61

Total 29 457.20

Figure 1

Total subjects affected
• Similarly to the results for total contacts, Figure 2 shows a trend for decrease in total subjects affected by contacts over time. The green line of best fit illustrates the 

general trend based on Total subjects affected per month.  

• May was again the month with most “flagged” subjects (N = 35, Mean = 7, SD = 6.75) Over 50% of these were again related to the spatial working memory task (N = 19) 
with Digit vigilance and Word recognition affecting only four subjects.  

• Subjects affected decreased with each month reaching their total minimum in August (N = 4, mean = 0.8, SD = 0.84). Again, spatial working memory remained first in 
ranking for number of subjects affected (N = 8).  Subjects affected peaked again in September (N = 13, Mean 2.6, SD = 3.44) before dropping in October (N = 5, Mean = 
1, SD = 1.22)

• The ANOVA found the overall difference in total subjects affected over months to be statistically significant (F(5,24) = 2.73, p < 0.05).

ANOVA Summary

Source
Degrees of Free-

dom (DF)
Sum of Squares 

(SS)
Mean Square 

(MS)
F Value P Value

Between groups 5 142.7 28.54 2.65 0.04

Within groups 24 257.60 10.73

Total 29 400.30

Figure 2

Total visits affected
• Visits affected by data quality related contacts followed similar patterns to the previous two analyses with a gradual decrease over time as shown in figure 3. May  

represented the month with most visits affected (N = 44, Mean = 8.8, SD = 9.15) with 56% of visits affected being linked to the spatial working memory task. August registered 
the least number of visits flagged (N = 13, Mean 2.6, SD = 3.44). 

• The ANOVA found the overall difference in visits affected over months to be statistically significant (F(5,24) = 2.76, p < 0.05)

ANOVA Summary

Source
Degrees of  

Freedom (DF)
Sum of  

Squares (SS)
Mean Square (MS) F Value P Value

Between groups 5 238.16 47.63 2.76 0.04

Within groups 24 412.80 17.20

Total 29 650.96

Figure 3


