Reply to paper by Pamelia F. Willis , Thomas J. Farrer, & Erin D. Bigler. Are Effort Measures Sensitive to Cognitive Impairment? MILITARY MEDICINE, 176, 12:1426, 2011
This article addresses the question of false positives on the WMT by consideration of three cases, all of whom had some external incentive to exaggerate impairment. The article is praiseworthy because the authors reported the results of all WMT subtests in each of three case studies, which allows us to use the same data and to examine the standard interpretation of these results using the Advanced Interpretation program. The AI program was offered to the authors at no charge before publication, so that they could examine the data in the standard way. The AI leads to a different interpretation of the WMT data than the one offered by the authors. 

CASE 1: A physician aged 60 years suspected of cognitive decline. WMT scores are shown in the bottom section of the flow chart, as copied from the above paper. The AI flow chart leads to the conclusion that this is a possible genuine memory impairment profile (GMIP). 

[image: image1.png]P Green's Advanced Interpretation

File

Options

Help

WAIT TG [ G |

[ ISy | T ———

Normal Range HMemory
(But Compare With
Relevant Comparison
Groups)

Free Recall
240
R,0R&CNS Pass Easy.
ALL>525% Subtests
Free Recall
<40

Weak Memory.
Interpret Relative
To Appropriate
Comparison Groups

Legend:

[A: (IR <= 82.5%) OR (DR <= 82.5%) OR (CIS <= 82.5%)|
= Met

Test
Date/Time

[8: (asy - Hard Difference) < 30

(IR + DR + CNS) /3] - [(MC + PA + FR) / 3] = 525 L

e 2810200 [Other lesse e Scdecel e |75 0
130/11/2009 12:5... | Other (please spe. Sickle cell anemi... |67.5 7.
05/01/2005 |Other fplease spe. TBI 85.0 8
131/10/2004 |Other fplease spe. |fail wmt 740 7.
131/10/2004 |Other fplease spe. |fail wmt 740 7.
21/05/2007 |Other fplease spe. dk 700 6
21102004 [T Bon | seversbranrir w00 G
131/10/2004 |Other fplease spe. PASS WMT 97.0 9
131/10/2004 |Other fplease spe. Dutch dementia 70.0 6
14/02/2005 | Other fplease spe. | query dementia 725 7

11:41 AM
150122011 |y




The AI program has a section explaining what the GMIP is. Failure on criterion A (i.e. a failure on easy subtests as shown in the flow chart) can reflect poor effort. Alternatively, it can reflect severe impairment of the type seen in people with Alzheimer’s Disease and in some people with mental retardation.  

Based on criterion B (i.e. is the easy-hard difference at least 30 points?) the WMT profile is one that is typical of people with dementia. Hence, dementia would have to be ruled out before poor effort would be concluded. 

In the flow chart it is stated that the WMT memory test scores are probably valid but a possible false negative for poor effort would need to be ruled out.  If the person did not have any condition that could explain such severe impairment and if their presentation and history were not consistent with such severe impairment then it would be a false negative for poor effort. The last box in red in the flow chart leads us to interpret the results in the light of relevant comparison groups.  

The “Summary” within the AI program states that the WMT Free Recall score is equivalent to a T score of 14.6. This would represent severe memory impairment if the data were judged to be valid.  We need to ask ourselves “Does the person have a condition known to be severe enough to cause such severe impairment?” 

To evaluate the profile further, we would usually use the “Best Fit: Weighted Averages” option which is on the graph page. 
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How the WA is calculated is explained on the same page. It is a method for picking the groups with mean-score profiles which are statistically most similar to the curve of WMT results in the current case. The five groups chosen by the AI program as most similar to Case 1 (in blue) are shown in the above graph. 

As we can see, the groups selected by the AI program as being most similar to Case 1 include four separate dementia groups and one intractable epilepsy group, who were taken off medication just prior to brain surgery. All of these groups were assumed to be producing valid test scores. The green line shows a German group institutionalized for dementia, which is very similar to that of Case 1, suggesting that if Case 1 has valid WMT data, she will probably need supervision in daily living. 

In the next graph, we can see that Case 1 (in blue) scores even lower on the WMT than the three  bilateral hippocampal damage cases with amnesia from the study by Dr. Bigler’s own group [Goodrich-Hunsaker, N., Hopkins, R. (2009) Word Memory Test Performance in Amnesic Patients With Hippocampal Damage Neuropsychology, 23: 529-534]. Thus some condition involving more than hippocampal damage alone would be suggested. 
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—=— 3 cases with bilateral hippocampal damage and amnesia (Goodrich-Hunsaker and Hopkins)
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The data from Case 1 do not look like those in red from a group of physicians and psychologists who were asked to simulate impairment. For the WMT data to be valid, Case 1 would have to be diagnosed with a condition known to cause more impairment on recognition memory than bilateral hippocampal damage from encephalitis. Clinical correlation and clinical judgment are required. For example, if the diagnosis were to be mild head injury, the data would suggest poor effort because mild TBI does not cause this level of severity of impairment. 
In fact, the diagnosis reported by the authors included dementia of some type and dementia is the only condition so far shown to be able to produce scores so low on the WMT, with the exception of mental retardation and intractable temporal lobe epilepsy. A neurologist reported that Case 1 had evidence of left temporal lobe seizure activity on an EEG and probable early dementia.  The conclusion that the WMT results in Case 1 were a reflection of actual cognitive impairment and not poor effort is consistent with the usual method of interpreting such results, as defined within the AI program. 

Please note that the results do not represent a “false positive” for poor effort.  Using the automated rules employed within the AI program, the WMT results are interpreted as being consistent with a person with severe cognitive impairment, similar to that seen in people with dementia. The WMT score profile is similar to the GMIP pattern observed in many people with Alzheimer’s Disease. For example see this paper by Green, Montijo and Brockhaus (2011), in which no dementia patient was misclassified as poor effort using the simple rules within the AI interpretation program, shown in the flow chart and applied to case 1 in the flow chart above. 

 http://wordmemorytest.com/DISCUSSIONS/RECENT_PAPERS_2010/WMT_in_dementia_abstract_only.doc
Case 2: Mild Traumatic Brain Injury (TBI):  The flow chart in this case, at first glance, looks very similar to that of case 1 but the diagnosis is very different. 
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The flow chart indicates a GMIP profile, which, as noted above, can be explained either by poor effort or by severe cognitive impairment. The flow chart warns the reader to rule out a false negative for poor effort and to consider relevant comparison groups. Relevant comparison groups would include people with mild TBI and severe TBI. In the AI program we may select groups with mild or severe TBI. They break down into those who failed the easy WMT subtests and those who passed them. Case 2, in blue, scores similarly to the moderate to severe TBI cases who failed the easy WMT subtests on the Immediate Recognition and Delayed Recognition subtests, which are the very easy subtests. However, on the harder subtests, he scores somewhat higher than the means from the same group.  

The Free Recall subtest is the hardest subtest and on Free Recall, Case 2 scores lower than the severe TBI group who had a mean GCS of 5 (brown line). In fact, his scores are far lower than the mean from the latter group. The usual interpretation would be that the two groups of TBI failing the easy WMT subtests consist of those displaying poor effort because, except in the most extremely severe cases, TBI does not lead to WMT failure if effort is good. Poor effort is suggested by the data in this graph.  
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—e— Patient Case 2, WILLIS ET AL Test administered: 12/15/2011
—«— Mild head injury, pass WMT, GCS=14.6 SD=1.1 (Dr. Green) (N=251)
—+— Mild head injury: fail WMT, GCS=14.6 SD=1.5 (Dr. Green) (N=181)

—e— Mod-severe brain injury: fail WMT (Dr. Green) (N=34)

—+— Severe TBI, GCS mean 5.6, abnormal CT, pass WMT (Dr. Green) (N=25)
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What was his history? Willis et al. (2011) write the following “Patient 2 was a 33-year-old male who was referred for a neuropsychological evaluation as part of a military medical disability proceeding”. Hence, there were external incentives for exaggerating impairment. “Twenty months before the evaluation, the patient sustained a concussion with brief loss of consciousness (LOC) while serving in Iraq….In addition to the concussion sustained in this incident, the patient stated he had been in close proximity to 15 to 20 additional improvised explosive device blasts in which he did not sustain a concussion. The patient had also been diagnosed with post-traumatic stress disorder (PTSD). He reported ongoing problems with memory lapses, headaches, and increased irritability”.
The Free Recall score on the WMT is equivalent to a T-score of 27, based on the “Summary” provided by the AI program. This is more than two standard deviations below the mean for a man of his age and education. The AI summary states that “The assumption of good effort but severe impairment should be made only if the person’s history, clinical presentation and diagnosis are consistent with the level of memory impairment found in people with dementia”. Meta-analyses of the literature on mild TBI do not reveal findings of severe verbal memory impairment of this type (e.g. Iverson GL. Outcome from mild traumatic brain injury. Current Opinions in Psychiatry 2005;18:301–317.).  The standard summary specifically asks the user “Are you prepared to diagnose dementia or an equivalent condition (e.g. severe memory deficits from bilateral hippocampal damage)?” and it adds “If not, poor effort probably needs to be concluded”.

The history and diagnoses of Case 2 do not support a conclusion of severe impairment as the most likely explanation of the very low scores on the WMT. 

A search for the five best fitting groups in the AI program yields the following graph.
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—e— Patient Case 2, WILLIS ET AL. Test administered: 12/15/2011
—+— Psychogenic nonepileptic seizure pass or fail WMT (Drane, Williamson et al.) (N=25)
—e— Pain disorder patients (N=114)

—s— Children: Clinical cases, failed WMT effort subtests (Dr. Flaro) (N=19)

—e— Children failing WMT (N=19)

=+ Adults with mild TBI (N=223)
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Psychogenic nonepileptic seizure disorders are the group most similar to case 2. They fail the WMT at a high rate and they are assumed to be producing invalid results from poor effort. Pain disorder patients also fail effort tests often and poor effort is assumed to be the cause. Children rarely fail the easy WMT subtests and only 5% of developmentally disabled children have a poor effort profile on the WMT (Green, Flaro, Montijo and Brockhaus, in press). The “adults with mild TBI” group shown in the graph consists of all cases, whether or not they failed the easy WMT subtests. This case is not unusual for people with mild TBI and a disability claim, as seen in the red line in the next graph, which also shows the mean profile from sophisticated volunteer simulators (green). 
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Poor effort needs to be considered in this case because we cannot rule in any condition which is of sufficient severity to cause severe impairment of verbal memory on the WMT. The graph above shows that Case 2 does not have a profile of WMT scores similar to that of people with dementia. 
He scores just like early dementia patients on the very easy subtests but then scores much higher than the dementia mean on the harder subtests. This is evidence of internal inconsistency within the WMT and it is typical of what we see in people who are asked to simulate impairment, who are shown in green in the next graph.
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—e— Patient Case 2, WILLIS ET AL Test administered: 12/15/2011
—=— 20 patients asked to fake impairment (Drs. Green and Gervais) (N=20)
—— Mild head injury: fail WMT, GCS=14.6 SD=1.5 (Dr. Green) (N=181)
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In the next graph we see that Case 2 scores much lower on the WMT than children with fetal alcohol syndrome, than children in the age range 7 to 9 years with developmental disabilities, lower than children with bipolar disorder or schizophrenia and lower than children with ADHD. Such marked deficits are not consistent with the known effects of mild TBI on neuropsychological tests in adults. 

[image: image10.png]Percent of Max

Green's WMT
100% T

90%

80%
70%
60%
50%
40%
30%
20% +——

10% +—

0% + t

' 4
IR DR CNS MC PA
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—+— Children: FAS, passed or failed WMT (Dr. Flaro) (N=19)
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The usual interpretation of such low WMT results in a case of mild TBI with external incentives to exaggerate impairment would be that poor effort is the probable cause of both the low WMT scores and the internal inconsistency between the WMT scores.  
Case 3: Mild Traumatic Brain Injury (TBI) with complications: The authors write “Patient 3 had a documented brief LOC but by the time he was seen by medical personnel, he had a Glasgow Coma Scale score of 15. Computed tomography (CT) indicated right inferior orbital blowout fracture with multiple comminuted fracture fragments. The patient was status/post right orbit open reduction internal fixation procedure with implant and a postoperative entropion (inwardly turned eyelid ). In addition to the head injury with skull fracture, patient 3 had also been diagnosed with Major Depressive Disorder and PTSD”.
The flow chart in the AI for case 3 indicates that this man does not display the sort of profile we would expect from someone who has genuine severe verbal memory impairment. He fails the easy subtests (Criterion A) but he does not show a mean easy-hard difference score of 30 or more. The difference between the easier and harder subtests is only 19 points (bottom left of screen).  No dementia patient in the following study who failed the easy WMT subtests had an easy hard difference less than 30 points. 
 http://wordmemorytest.com/DISCUSSIONS/RECENT_PAPERS_2010/WMT_in_dementia_abstract_only.doc
In this paper by Green, Montijo and Brockhaus (2011), no dementia patient was misclassified as poor effort using the simple rules within the AI interpretation program and applied to case 3 in the flow chart below.
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Below we see the five groups most similar to Case 3 in terms of the WMT profile. They are all groups who have an external incentive to exaggerate impairment and none of them have any brain disease sufficient to explain the observed level of impairment on the WMT subtests.  
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—e— Patient Case 3, WILLIS ET AL Test administered: 12/15/2011
—+— Major depression: fail WMT (Dr. Green) (N=32)
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This patient’s overall profile is in keeping with what is found in sophisticated volunteer simulators, as seen below. 
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His profile is not what we find in groups with various neurological diseases sufficient to disable them from work (red line in next graph) and it is not like that of people with genuine memory impairment from early dementia (green line). 
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In fact, Case 3 scores much lower than the latter impaired groups on the very easy WMT subtests and yet the diagnosis is complicated mild TBI. 

Mentally handicapped children in recent data from Dr. Lloyd Flaro show mean scores of approximately 97% correct on Immediate and Delayed Recognition subtests, whereas Case 3 scored only 60% on Immediate Recognition. The question we have to answer is whether a TBI of the type described in case 3 can lead to more severe impairment than we see in children with mental retardation or adults with early dementia? If so, why does the WMT profile not resemble that observed in people with genuine severe impairment making a good effort? 
While we may strongly support the troops who risk their lives and wish them well, this does not mean that we can abandon the basic principles which we have used for many years when interpreting cognitive test scores and we cannot ignore the literature on mild TBI which reveals minimal impairment three months after such injuries. We cannot forget that when there are external incentives present, even people like case 3 with an orbital frontal fracture or people with much more severe injuries may be tempted to exaggerate their impairment to maximize compensation.    

SUMMARY:  In Case 1, we conclude that the WMT, interpreted in the standard way as laid out in the AI program, accurately pointed towards a diagnosis of some condition sufficient to produce severe impairment. There was such a diagnosis (early dementia with left temporal lobe seizure disorder) and genuine severe verbal memory impairment was concluded. Contrary to the conclusions of Willis et al (2011) this was not a false positive for poor effort for the WMT because poor effort would not be concluded from those WMT results.  

In case 2, preliminary analysis of the WMT profile raised the question of possible severe cognitive impairment (GMIP) but such profiles can result from either severe impairment or poor effort mimicking impairment. Willis et al (2011) classified an easy-hard difference score of 30 as not indicating a possible GMIP (genuine memory impairment profile) but this is contrary to the standard rules in the AI program, which are employed by professional users of the WMT. A score of 30 or more is consistent with a GMIP. However, further analysis revealed that severe impairment was not plausible and poor effort was more likely.  
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TABLEIll.  Performance on the WMT

Test Measure Patient | Patient 2 Patient 3
‘WM Immediate Recognition 80.0% (Fail) 80.0% (Fail) 60.0% (Fail)
‘WM Delayed Recognition 65.0% (Fail) 85.0% (Caution) 825% (Fail)
WM CNS 65.0% (Fail) 80.0% (Fail) 57.5% (Fail)
‘WM Multiple Choice 20.0% (Warning) 55.0% (Warning) 55.0% (Warming)
WM Paired Assoc. 15.0% (Warning) 650% 60.0%
WM FR 17.5% 35.0% 27.5%
WM Long Delay FR 125% 45.0% 350%
Easy-Hard Difference 525 Yes 300No 192No
PASFR Yes Yes Yes
IR & DR each > FR Yes Yes Yes

“The casy-hard difference is calculated by finding the mean of the casy WMT sublest scores (IR + DR + CNS/3). and then sublracting the mean of the hard
WMT subest scores (MC + PA + FR/3). The expected difference between the casy and hard subtest means is discussed in the manual and reported on the
‘computer scoring program and is not given here to protect the integrity of the test (Green's" Word Memory Test User’s Manual, Paul Green, 2005 Revision.
Appendix F. In interpreting the WMT Genuine Memory Impaired profie, PA is also ereater than FR, and IR and DR are cach greater than FR. The User's
Manual notes that a warning will accompany MC scores below a certain percenile, and PA scores below a certain percentile. The specific scores are listed in
the manual. o protect the integrity of the WMT, the specific scores are not given here, but Table I1lsts the patient scores and the warnings that were generated.
MC. Muliple Choice: PA, Paired Associates: FR, Free Recal
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In case 3, even the initial analysis using criteria A and B did not indicate scores consistent with genuine severe impairment. The profile is indicative of poor effort and it is not consistent with profiles seen in severely impaired people with dementia or mental retardation. It is also not consistent with the effects of severe TBI.

What Willis et al (2011) would like us to accept is that a person aged 60 years with early dementia and temporal lobe epilepsy is functioning at the same level as two young people with mild TBI, one aged 23 years and the other aged 33 years. Their scores on the WMT Immediate and Delayed recognition subtests are in the same range as each other (60% to 85%). 

If we examine these scores more carefully, we find that it is not plausible that mild TBI can cause such low scores, whereas dementia does cause such scores. Mild TBI does not cause dementia and it does not cause verbal memory impairment to be much worse than in children or adults with mental retardation. Mild TBI does not cause measurable neuropsychological impairment, as shown by a number of meta-analytical studies. 

The idea that people with mild TBI who fail the easy WMT subtests are false positives for poor effort was examined in the following study and it was found to be implausible.    

http://wordmemorytest.com/DISCUSSIONS/Examining_false_positives-on_WMT_in_mild_TBI_ABSTRACT.doc
The thesis put forward by Willis et al (2011) suffers from one flaw characteristic of many arguments presented on behalf of plaintiffs with mild TBI, which is that it ignores the role played by external incentives in failing such effort tests. Chafetz (2011) has shown that failure on such easy recognition memory subtests is not explainable by low ability but by motivation to appear impaired.  

http://wordmemorytest.com/DISCUSSIONS/RECENT_PAPERS_2010/Chafetz_SVT_failure_&_motivation_ABSTRACT_ONLY.doc
We cannot agree with Willis et al (2011) that the two cases of mild TBI really were as impaired as the case of the physician with dementia because several meta-analyses reveal no permanent impairment as a result of mild TBI (including Iverson, 2005 and Rohling et al 2011). No published study to my knowledge shows impairment in mild TBI as severe as seen in dementia. In fact, while both of these cases scored as low on extremely easy subtests (WMT IR and DR) as the physician with dementia, they both scored much higher than the same physician on the much harder subtests of the WMT (MC, PA and FR), as seen above.  This demonstrates internal inconsistency within the WMT scores of the cases with mild TBI and this is the typical pattern found in people who are asked to simulate impairment, as well as in people who fail effort tests because of poor effort when there are external incentives present.     

Paul Green December 15, 2011
