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Abstract. Objective To study whether severity of traumatic brain injury and ithtelligence quotient are related to executive
dysfunction.

Participants Sixty-two adults with brain injury who were referred for @ik capacity evaluation.

Methods Retrospective review of severity of traumatic brain igjuntelligence quotient from a previously-conducted rgsty-
chological evaluation, determination of executive fuoetstatus from the neuropsychological evaluation, and belireport
and informant-report executive dysfunction scores fromBkhavior Rating Inventory of Executive Function.

Results Executive dysfunction and the intelligence quotient a&lated to severity of traumatic brain injury, but executiyes-
function and the intelligence quotient are not related therher. Executive dysfunction as determined by a neunbmdggical
evaluation was not consistent with clients’ self-reporswas consistent with informant-reported executive dysfion. Five
types of executive dysfunction were reported by knowlebgeimformants, with significant elevations on the ShifaOrganize,
Task Monitor, Organization of Materials, and Working Mem&RIEF clinical scales.

Conclusions The intelligence quotient is not a useful indicator of exa@ dysfunction. Informant-report executive dysfupati
is a reliable and potentially useful adjunct to a neuropsiagdical evaluation. Working memory is the most severe tgpe
executive dysfunction and may not be adequately measuredrbgnt neuropsychological evaluation methods.

Keywords: Traumatic brain injury, 1Q, disability, exeadifunction, executive dysfunction, dysexecutive syndrom

1. Introduction roanatomically identifiable systems and partly because
the structured nature of most medical and psycholog-
Intelligence is not a unitary construct, but involves ical examinations does not provide much opportunity
the integration of cognitive, emotional, and executive for subtle emotional and control deficits to become ev-
components. The cognitive constructs of attention, ident. However, brain damage rarely affects just one
memory and language co-exist with the emotional and of these systems. the disruptive effects of most brain
executive constructs, with the latter facilitating or im-  lesions. . usually involve all three systems”[18, p. 18].
peding their expression. In the process to determine  Developing a clear understanding of work-relevant
work disability, the cognitive constructs usually re- functional limitations that are a consequence of im-
ceive more attention because they “can be so readi- paired integration of the cognitive, emotional, and ex-
ly conceptualized, measured, and correlated with neu- ecutive functions is made difficult by the common mis-
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perception that the intelligence quotient (IQ) is an ad- A more recent term for impairment of the brain’s
equate representation of intelligence. “For the general ability to integrate and synthesize information and
public, IQ is not identified with a particular type of  experience that results in functional limitations evi-
score on a particular test but is often a shorthand des- denced as behavioral disturbances is “dysexecutive syn-
ignation for intelligence. So prevalent has this usage drome” [5], often expressed as interpersonal problems
become that it cannot be merely ignored or deplored with inhibition of emotional impulses and awareness
as a popular misconception” [2, p. 295]. In the neuro- of how one’s behavior is affecting others. The dysex-
scientific community 1Q scores have been known for ecutive syndrome also may be observed as difficulty
decades to be unrelated to the size of brain lesions andwith flexibility in transitions from one situation or task
are considered by neuroscientists as unreliable indica- tg another and in other task-oriented behaviors includ-
tors of neuropathic deterioration [14] ThUS, if one takes |ng p|anning and Organization of resources, task initia-
IQ as an indicator of brain injury, the broad and dis-  tjon, working memory for multi-step activities, moni-
ruptive effects of the neuropathology may be missed. toring of progress, and error identification and correc-
Lezak et al. [18, p. 22] recommends, “IQ is inherent- tjon, However, Stuss and Alexander [29] have proposed
ly meaningless and not infrequently misleadinghas that executive function has three separate attentional
outlived whatever usefulness it may once have had and ,rqcesses that are located in different frontal regions

should be discarded.” However, IQ continues t0 be g interact to bring about different types of executive
used W|dely_asaplace—holderformtelllgence|n a.brogd dysfunction and have challenged the notion of a dy-
array of settings. A PubMed search on*IQ and disabil- - ge,acytive syndrome. They argue that there is actually
ity” returned more than 500 references, with several ,, coniral executive function: the frontal processes de-
in recent years, including this random sample [1,7,15, scribed agnergizationtask settingandmonitoringin-
19-21,23]. . . dividually and in combination better explain neuropsy-
a c\:ll\i/:r?tr’]se\llg t:se fg;l;ﬁ OEC'irt'tiilI:?gf;gig%ﬁigﬁmﬂto chological and neurobehavioral function. Importantly,
normal Iimité” WFi)thout)f/urther uzlification the neu- their model does not include a construct that involves
ropsychological testing procegs may be Iéss than op- inhibitign, akey component of previous descri_ptions of
timally sensitive to work disability. A previously- executive function. Stuss and Alexander posit that the
: three attentional processes adequately explain a broad

employed rehabilitation client whose 1Q scores are as range of their data in persons with brain injury without
expected may be unable to work due to brain impair- 9 persorn Jury
the need to resort to inhibition as an explanatory phe-

ment that is displayed as emotional dysfunction or ex- T st lobal d "
ecutive dysfunction, or both. It appears to be important nomenon. €y argue against a global dysexecutive

to include tests that are sensitive to emotional and exec-
utive dysfunction in a neuropsychological test battery
if the information is going to be useful to understand

the presence and extent of work disability due to brain

impairment.

Historically, executive function was thought to be
sited in the frontal lobes of the human brain, specif-
ically, the prefrontal cortex. “The human prefrontal

cortex attends, integrates, formulates, executes, mon-

itors, modifies, and judges all nervous system activi-
ties” [28, p. 248]. Disturbance of the ability to han-
dle novel situations and the exercise of judgment was
originally termed “frontal lobe syndrome” [26]. How-
ever, executive dysfunction is now understood to be a
consequence of brain lesions involving other parts of
the brain including the parietal cortex and basal gan-
glia, and may be present when there is no demonstra-
ble impairment of the prefrontal cortex. Additionally,
executive dysfunctions may be sequelae of disruptions

syndrome; various combinations of the three processes
adequately explain function that previously had been
ascribed to a unitary overarching executive.

Thus, within a scientific context in which the valid-
ity of the dysexecutive syndrome is being challenged
and the boundaries of executive function are not clearly
delineated, this study considers the dysexecutive syn-
drome measured both narrowly and broadly compared
with IQ in a sample of work-disabled adults with dif-
ferent levels of brain injury severity. Four research
guestions are addressed. First, what is the relationship
between executive dysfunction and severity of brain in-
jury? Second, what is the relationship between execu-
tive dysfunction and intelligence quotient? Third, what
is the relationship between intelligence quotient and
brain injury severity? Fourth, for those persons with
work disability who have executive dysfunction, what
are the most frequent types of executive dysfunction?
In addition to a traditional neuropsychological test bat-

of neurotransmitters such as dopamine, glutamate, andtery approach to identifying executive dysfunction, this

gamma-aminobutyric acid [17].

study examines the types of executive dysfunction most
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often reported by clients and their significant others.
The relationship between each operational definition of
executive dysfunction and 1Q will be examined, as will
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ment focuses on acute signs and symptoms indicating
brain pathophysiology.”[11, p. 15]. Unfortunately, the
CDC approach does not specify criteria for other than

the relationships between both approaches to executivemild TBI. Therefore, the criteria adopted by the Unit-

dysfunction.

2. Methods
2.1. Participants
The study sample is comprised of 62 adults of work-

ing age (18 years to 65 years) who were referred for
work capacity evaluation an average of 3.9 years{SD

ed States Veterans Administration (VA) [24] were em-
ployed to classify the TBI severity of the participants
in the study, as presented in Table 1.

Beginning with 74 potential case records, 12 medi-
cal records did not have sufficient information to make
a determination of severity and were excluded from
the study. Information from the records of emergency
medical responders and from hospital emergency room
physicians and nursing records were especially helpful
in determining the presence or absence of “mild” brain

1.70 years) after an accident caused a brain injury that injury. Based on the VA criteria, 43 (69%) of the par-

could be classified in terms of severity. Because one
of the study parameters is severity of brain injury, cas-
es in which the classification of severity could not be
determined were excluded. In the resulting sample, 39
(63%) were males. Allwere employed outside the home
at the time of the accident, with the exception of five
(8%) who were college students. Occupationally, at
the time of the onset of brain injury this sample had
O*NET Job Zone ratings of 2.9 (SB 1.01), with 15
(24%) reporting terminal professional degrees or grad-

ticipants had brain injuries that were classified as mild,
12 (19%) that were classified as moderate, and 7 (11%)
that were classified as severe.

Unlike medical records, the neuropsychological
records provided on referral of the client for the work
capacity evaluation often did not include the actual test
materials. Thus, data concerning the intelligence quo-
tient were obtained by review of neuropsychological
reports. If there was more than one report in the case
file, the latest report was used. If the report did not

uate school education. Males’ mean (SD) age was 43.2 mention a score or a particular test by name, it usually
(12.6) years, while females’ mean (SD) age was 40.3 was not possible to review collateral documents to sup-
(11.1) years. Most of the participants (58 or 92%) had plement the reported data. Typically, but not always,
active worker’s compensation claims or personal injury the Wechsler Adult Intelligence Scafé/AlS [4] was

lawsuits during the evaluation process. The presence reported by a doctoral-level neuropsychologist as part

of brain damage was confirmed for 55 (89%) of the
participants, with confirmation by CT for 9 (15%), by
CT and MRI for 5 (8%), by MRI for 10 (16%), by
MRI and PET for 1 (1.6%), and by PET for 30 (48%)).
Prior to the referral for work capacity evaluation, 14
(22%) of the participants had received more than brief
(1-2 weeks) rehabilitation services. Two of the four
non-litigants and six of the 58 litigants were working
at least 20 hours per week at the time of the evaluation.
All of the participants had undergone a neuropsycho-
logical evaluation prior to referral for the work capacity
evaluation.

2.2. Measures

The severity of traumatic brain injury (TBI) was de-
termined by the author in review of the medical records
by applying the Centers for Disease Control and In-
jury Prevention (CDC) approach, namely, “TBI sever-

of a comprehensive test battery. Of the 62 participants,
45 (73%) includedNAISfull-scale 1Q scores. Aside
from the use of th&aVAIS there was wide variability

in the inclusion of other instruments, with the most
frequently encountered other tests being\Wisconsin
Card Sort Tesf13]in 24 (39%) batteries and theails

B test [22] in 18 (29%) batteries. In this sample the
WAISFull-Scale 1Q mean (SD) score was 97.4 (14.0),
with a range from 59 to 124.

Data concerning executive dysfunction were ob-
tained in two ways. First, executive dysfunction was
identified in the neuropsychological report. The neu-
ropsychologist’'s reported opinion was taken as posi-
tive or negative for executive dysfunction. Second, the
presence and degree of executive dysfunction was mea-
sured by the use of the Self-Report and the Informant-
Report adult versions of tHgehavior Rating Inventory
of Executive Functio(BRIEF-A) [25]. TheBRIEF-A
is a 75-item questionnaire comprising 12 scales with in-

ity refers to the degree of brain trauma as it is assessedternal consistency coefficients ranging frors: 0.73to

during the acute phase of injury. TBI severity assess-

r = 0.96 and test-retest reliability coefficients ranging
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Table 1
Veterans administration criteria: Severity of traumatiaib injury
Mild Moderate Severe
Altered or loss of Loss of consciousness Loss of consciousness
consciousness 30 min 6 hours with abnormal CT 6 hours with abnormal CT
with normal CT &/or MRI &/or MRI &/or MRI
Glasgow Coma Scale 13-15 Glasgow Coma Scale 9-12 Glasgow Soate< 9

Post traumatic amnesia 24 hours ~ Post traumatic amnesia/ days Post traumatic amnesia7 days

fromr = 0.82 tor = 0.94 for the Self-Report version, esare assigned avalue of 1, 2, or 3, and summed within

and internal consistency coefficients ranging froea nine clinical factors. Four of the clinical factors are
0.80 tor = 0.98 and test-retest reliability coefficients grouped to indicate a derived factor titled “Behavior
ranging fromr = 0.91 tor = 0.96 for the Informant- Rating”, while the remaining five clinical scales are

Report version. Convergent and discriminant validity grouped to indicate a derived factor titled “Metacog-
has also been demonstrated for a variety of clinical and nition”. The total score is used to indicate a derived
healthy adult samples. factor titled “Global Executive Composite”. Adminis-
The neuropsychological reports resulted in a positive tration requires 5 to 7 minutes, while scoring requires
finding of executive dysfunction when the neuropsy- 2 minutes, facilitated by a simple Excel spreadsheet
chologist provided an opinion in the report that sup- devised by the author. Standard score application re-
ported executive dysfunction. In most cases this was quires an additional 5 minutes. The raw scores in each
explicit (e.g. the term “executive dysfunction”was used Scale are translated into standard scores with a mean
to affirm or deny the presence of the construct), but of 50 and a standard deviation of 10 using age-graded

in other cases the neuropsychologist’s opinion required t@Ples. Separate tables are provided for self-report and
interpretation. For example, “Mr. Jones has slightly for informant-report. This instrument has three scales

that are used to determine bias, unusual responding, or
inconsistency. In these instances, such response pat-
terns were reported and the data were not included as
indicative of executive function in the work capacity
evaluation report. Altogether, 26 (42%) of the partic-
ipants were able to submit self-reports that were ap-
parently reliable, and 31 of the significant others were
able to submit informant reports that were apparently
reliable. Approximately 5% of the reports from either
clients or informants did not pass one or more of the bias
tests and were not included. Of the 26 self-reporting

he admini ) ¢ th q K participants, 16 had at least one informant-report as
The administration of th&8RIEF was undertaken o - Three of the participants who were not able to

by the author who is a licensed psychologist and a gef.report had well-informed significant others who
certified vocational evaluator. The standard instruc- completed the informant-report version of the BRIEF.
tions provided in the professional manual [25] were |y most of the cases in which neither self-report nor
closely followed. After a structured intake interview, jnformant- report were available, the participant had
when it appeared that the client had adequate cogni- peither the ability to complete the BRIEF dependably
tive ability to complete the instrument independent- nor a well-informed significant other available for test
ly, the BRIEF self-report version was administered. administration.

When well-informed and apparently competentsignifi-  Study data were entered into an Excel spreadsheet,
cantothers were available, the BRIEF informant-report with data analysis undertaken with SPSS v. 16.0. The
version was administered. Both versions of this in- variables recorded were age, gender, years of educa-
strument have 75 statements that describe behaviorstion, O*NET job zone rating of most recent occupa-
that the evaluee must indicate were “never a problem, tion, current employment status, method of confirma-
sometimes a problem, or often a problem” in the pri- tion of brain injury, brain injury severity rating, execu-
or month. The difference between the self-report and tive dysfunction yes-nd)V/AlSVerbal IQ, Performance
informant-reportversions is in the style of instructions; 1Q, and Full Scale IQ scores, and tweBRIEF-Ascale

the items are identical otherwise. The ordinal respons- T-scores (Mean- 50, SD= 10).

impaired working memory and severely impaired abili-
ty to shift from one task to another.” was interpreted

as positive for executive dysfunction. When the neu-
ropsychologist offered an opinion about the absence of
executive dysfunction, this was recorded. Altogether,
60 (97%) of the neuropsychological reports included
an opinion (or information that could readily lead to
an opinion) with regard to executive dysfunction. In
this sample, executive dysfunction was reported by the
neuropsychologistto be presentin 47 (76%) and absent
in 13 (31%) of the cases.
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Table 2
Concurrence of executive dysfunction
and brain injury severity

Brain Injury  Executive Dysfunction?
Severity Yes No Total
Mild 29 12 41
Moderate 11 1 12
Severe 7 0 7
Total 47 13 60
Table 3
Wechsler adult intelligence scale (WAIS) intelligence tigrat scores
WAIS 1Q N Minimum  Maximum Mean SD
Full-Scale 45 59 124 97.4 14.0
Verbal 37 65 125 97.9 14.3
Performance 37 58 132 101.6 14.1
Table 4
WAIS 1Q scores by executive dysfunction
Wechsler Adult Executive N Mean SD
Intelligence Scale  Dysfunction?
Full Scale Yes 33 95.7 14.8
No 11 1025 11.2
Total 44 97.4 14.1
Verbal Yes 27 97.2 14.8
No 9 100.4 14.2
Total 36 98.0 14.5
Performance Yes 27 99.1 14.6
No 9 108.7 11.1
Total 36 1015 143
3. Results

3.1. Executive dysfunction and severity of brain injury

The first issue to be addressed in this study is the
frequency with which executive dysfunction is related
to severity of brain injury. In the current sample, 60 of
the participants were able to be classified in terms of
executive dysfunction and brain injury, with the results
presented in Table 2.

The Likelihood Ratio of 6.26 with 2 degrees of free-
domissignificantak: = 0.04, indicating thatthere is an
association between the two methods of categorization.

3.2. Executive dysfunction and intelligence quotient
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Table 5
WAIS 1Q scores in each severity group
Wechsler Adult Intelligence Brain Injury N Mean SD
Scale IQ Score Severity
Full Scale Mild 36 100.5 10.6
Moderate 8 849 206
Severe 1 88.0
Total 45 974 14.0
Verbal Mild 30 99.7 122
Moderate 6 89.7 227
Severe 1 94.0
Total 37 979 143
Performance Mild 30 104.9 9.8
Moderate 6 88.0 232
Severe 1 87.0
Total 37 1016 141
Table 6

Utility of 15-point discrepancy between wais sub-scales
for identifying executive

WAIS sub-scale difference  Executive dysfunction?

> /=15 Points? Yes No Total
Yes 8 2 10
No 34 11 45
Total 42 13 55

The relationships between 1Q scores and the iden-
tification of executive dysfunction can be examined
through three separate one-way analyses of variance,
with descriptive data presented in Table 4.

The Executive Dysfunction group 1Q scores are not
significantly different for Full Scale IQ (Fs2 = 1.927,

p = 0.172), Verbal 1Q (I 34 = 0.326,p = 0.572), or
Performance 1Q (Fs4 = 3.196,p = 0.083).

3.3. Intelligence quotient and brain injury severity

Examination of the relationship among IQ scores and
the degrees of brain injury severity can be undertaken
through three separate one-way analyses of variance,
with descriptive data presented in Table 5.

The Mild Traumatic Brain Injury (MTBI) group 1Q
scores are significantly different for both Full Scale
IQ (F2,42 = 5.137,p = 0.010) and Performance 1Q
(F2,34 = 5.084,p = 0.012), but not for Verbal 1Q
(F2734 = 1282,p = 0290)

Neuropsychologists sometimes use the disparity be-
tween the Verbal 1Q and Performance IQ scores as an

The second issue to be addressed in the analysis isindicator of cognitive dysfunction, with the standard

the relationship between reported 1Q of the participants
and the identification of executive dysfunction. The
sampleWAISIQ scores are presented as Table 3.

On a sample basis, tN¢AISIQ scores are consistent
with the normal population, in which the mean (SD)
for each of the three 1Q scales is 100 (15).

deviation (15) of the scaled score as the cut-point. In
this sample, 10 of the participants had 15-point dif-
ferences. The relationships between IQ score dispari-
ty and the identification of executive dysfunction can
be examined through Chi-Square analysis, with results
presented in Table 6.
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The Pearson Chi-Square of 0.90 with 1 degree of the effects are relatively independent. This finding is
freedom is not significant at = 0.05, indicating that supported by several prior studies [8,12,27,30,32].
there is no association between the two methods of  The current study’s finding that executive dysfunc-

categorization. The disparity between iV&lSverbal tion and 1Q are not related argues for a broader approach
IQ andWAISperformance 1Q scores was not a useful to assessment of persons with brain impairment, which
indicator of executive dysfunction in this sample. is supported by another finding of this study that, al-
though self-report executive dysfunction is not related
3.4. Most frequent types of executive dysfunction to executive dysfunction based on a neuropsycholog-

ical assessment, informant-report executive dysfunc-
tion is consistent with neuropsychological opinions. It
seems that attention should be paid to the reports of
knowledgeable informants, and this information inte-
grated into the evaluation of persons who may have
brain injury.

This study also identified four components of exec-

The final questions addressed in this research study
concern the type of executive dysfunction most often
reported by clients and their significant others, and the
relationship of reports of executive dysfunction to neu-
ropsychological diagnoses of executive dysfunction.
Scores from théBRIEF can be analyzed in terms of

executive dysfunction diagnoses through separate one—uwe d_y sfu_n_ctlon that are fou_nd among persons with
way analyses of variance, with data presented in Ta- work disability due to traumatic brain injury who have
bles 7 and 8 ' also been identified through the use of a neuropsycho-

logical test battery as having executive dysfunction.
The specification of the neuropsychological opinion in

terms of the person’s ability to shift and refocus at-

tention and transition to other activities, plan and or-

ganize tasks, organize material for tasks, and monitor
task performance would certainly be helpful to reha-

bilitation professionals. Adding an instrument such as
the BRIEFto a standard neuropsychological test bat-

tery would position the neuropsychologist to provide

improved direction to rehabilitation colleagues.

The final finding in this study argues for going
beyond highly-structured neuropsychological tests or
self-reports to assess work disability. This study iden-
tified working memory as the highest overall subscale
on the informant-report BRIEF, without a significant
difference found in terms of executive dysfunction that
was identified by neuropsychological assessment. The
absence of a group-wise difference is troubling when
the sample elevation is so high. Although this may be
caused by a regression toward the mean phenomenon,
the magnitude of the sample elevation on this subscale
points to the importance of this construct and the like-
4.1. Current study results lihood that it is not being measured adequately by the

neuropsychologist.

The present study demonstrated that both executive
dysfunction and the intelligence quotient are related to 4.2. Current study limitations
severity of traumatic brain injury, but executive dys-
function and the intelligence quotient are not related  This study used extensive medical records and closed
to each other. This is in part due to representation of case files of a convenience sample of working-age
executive function and IQ as sampling parallel systems adults referred for a work capacity evaluation. These
composed of many discrete constructs, such that cer- records were available because most of the partici-
tain types of brain function can be preserved while oth- pantswere involved in litigation. Although participants
ers cannot. Both can be affected by brain injury, but whose test scores indicated less than full effort or dis-

Table 7 demonstrates that there are no differences
between participants’ scores on the self-report BRIEF
based on executive dysfunction diagnoses made by a
neuropsychologist. Across all of the niBRIEFclin-
ical scales and the three derived summary scales, no
significant differences were found based on whether or
not the participant had been independently diagnosed
with executive dysfunction.

Table 8 demonstrates that there are significant dif-
ferences between participants’ scores on the informant
version of theBRIEFbased on the neuropsychologists’
executive dysfunction diagnoses in tBRIEF scales
Shift, Plan/Organize, Task Monitor, Organization of
Materials, and the Metacognition Index. In each of
these scales, the participants who had been identified as
experiencing executive dysfunction scored significant-
ly higher than those who had not been so identified.

4, Discussion
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Table 7
ANOVA of self-report BRIEF scale scores by executive dysfion

BRIEF Scale Executive Function or dysfunction N  Mean SD df aNequare F Sig.

Inhibit Dysfunction 18 58.6 11.3 1 40.01
Function 7 614 10.0 23 119.91 0.334 0.569
Total 25 59.4 10.8 24

Shift Dysfunction 18 71.0 1238 1 0.93
Function 7 70.6 99 23 146.86 0.006 0.937
Total 25 709 119 24

Emotional Dysfunction 18 63.4 124 1 12.70

control
Function 7 619 171 23 189.80 0.067 0.798
Total 25 63.0 135 24

Self-Monitor Dysfunction 18 58,5 13.7 1 43.23
Function 7 61.4 146 23 193.57 0.223 0.641
Total 25 59.3 137 24

Behavioral Dysfunction 18 65.1 12.8 1 7.63

regulation

index
Function 7 66.3 153 23 182.02 0.042 0.842
Total 25 654 132 24

Initiate Dysfunction 18 66.6 15.6 1 1.88
Function 7 66.0 10.6 23 210.19 0.009 0.925
Total 25 66.4 142 24

Working Dysfunction 18 771 116 1 27.07

memory
Function 7 79.4 140 23 150.41 0.180 0.675
Total 25 77.8 121 24

Plan/Organize Dysfunction 18 67.3 11.9 1 10.17
Function 7 65.9 8.0 23 120.63 0.084 0.774
Total 25 66.9 10.8 24

Task monitor Dysfunction 18 68.9 14.8 1 416.20
Function 7 59.9 102 23 189.47 2.197 0.152
Total 25 66.4 141 24

Organization Dysfunction 18 62.1 14.0 1 19.53

of materials
Function 7 60.1 78 23 161.24 0.121 0.731
Total 25 616 125 24

Metacognition Dysfunction 18 70.3 135 1 8.96

index
Function 7 69.0 70 23 147.04 0.061 0.807
Total 25 700 119 24

Global execu- Dysfunction 18 69.4 13.1 1 0.76

tive composite
Function 7 69.0 10.8 23 157.84 0.005 0.945
Total 25 69.3 123 24

simulation were not included, the relationships identi- Stuss and Alexander [29] recommendations presented
fied in this study may not be found in a non-litigated earlier. Although their model may be useful for diag-
sample. Similarly, a representative sample of working nostic and heuristic purposes, it creates potential prob-
age adults with other types of executive dysfunction or lems for professionals in work rehabilitation, because
ostensible causes of 1Q impairment may not demon- of its reliance on structured neuropsychological tests.
strate the relationships among the variables reported in Research on component function of what is essential-

this study. ly an integrative phenomenon poses a contradiction of
types because the structured neuropsychological tests
4.3. Clinical and research implications side-step several important neurobehavioral constructs

in work rehabilitation, such as Mood and Affect Reg-
The overriding result of this study, that the evalua- ulation, Aggression Regulation, Impulse Control, and
tion of executive dysfunction requires a broad approach Coping with Work Stress [10]. Additionally, because
beyond structured cognitive testing, runs counter to the the basic structure of a neuropsychological examina-
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Table 8
ANOVA of informant BRIEF scale scores by executive dysfimmct

BRIEF Scale Executive Function or dysfunction N Mean SD df aNequare F Sig.

Inhibit Dysfunction 22 59.2 121 1 21.82
Function 9 57.3 9.6 29 132.18 0.165 0.687
Total 31 58.6 11.3 30

Shift Dysfunction 22 68.4 124 1 1167.53
Function 9 549 110 29 14532 8.034 0.008
Total 31 645 134 30

Emotional Dysfunction 22 615 13.0 1 9.38

control
Function 9 60.3 122 29 163.29 0.057 0.812
Total 31 612 126 30

Self-monitor Dysfunction 22 60.1 139 1 42.54
Function 9 57.6 94 29 164.23 0.259 0.615
Total 31 59.4 127 30

Behavioral regu- Dysfunction 22 63.7 134 1 149.52

lation index
Function 9 589 104 29 159.22 0.939 0.341
Total 31 62.3 126 30

Initiate Dysfunction 22 67.0 13.1 1 390.91
Function 9 59.2 122 29 165.40 2.363 0.135
Total 31 64.8 131 30

Working Dysfunction 22 735 127 1 110.89

memory
Function 9 69.3 131 29 164.40 0.675 0.418
Total 31 723 128 30

Plan/organize Dysfunction 22 67.9 127 1 1315.90
Function 9 53.6 159 29 186.21 7.067 0.013
Total 31 63.7 15.0 30

Task monitor Dysfunction 22 68.2 134 1 837.29
Function 9 56.8 155 29 196.74 4.256 0.048
Total 31 649 148 30

Organization of Dysfunction 22 57.9 133 1 723.27

materials
Function 9 472 122 29 169.32 4.272 0.048
Total 31 548 13.7 30

Metacognition Dysfunction 22 70.2 13.6 1 989.94

index
Function 9 57.8 158 29 203.15 4.873 0.035
Total 31 66.6 151 30

Global executive Dysfunction 22 67.8 14.2 1 574.60

composite
Function 9 58.3 109 29 178.39 3.221 0.083
Total 31 65.1 138 30

tion presumes such a focus; “A major obstacle to exam- their operational definition of executive function was
ining the executive functions is the paradoxical need to too narrow (IQ, Trail Making, Zoo Map, and Stroop).
structure a situation in which patients can show whether These authors discuss the importance of considering
and how well they can make structure for themselves mediation of coping for persons with schizophrenia to
... most cognitive tests allow the subject little room for  be a combination of narrowly considered cognitive im-
discretionary behavior* [18, p. 612]. pairment and affective processes. This research points
Inthe psychiatric literature and in the addictions liter-  to the importance of carefully defining executive func-
ature there appears to be broader consideration of thesetion and balancing a narrow definition that is tied to es-
issues. In a recent study, Bak et al. [6] studied the rela- tablished cognitive tests against a more broad definition
tionships among four cognitive variables that normally that addresses behavior in the home and community.
are considered components of executive function and The importance of a broader approach is demonstrat-
the coping skills of persons with schizophrenia. They ed in a study of executive dysfunction in patients with
found no relationship among these cognitive variables chronic alcoholism without amnesia. lhara, Berrios,
and either quantity or quality of coping. It may be that and London [16] supplemented a battery of neuropsy-
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chological tests with th&ehavioural Assessment of
Dysexecutive Syndrorf#l] and found widespread im-
pairment of everyday problem-solving in spite of pre-
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damage that was non-prefrontal and with persons with-
out brain damage. These researchers found that the in-
telligence and memory measures did not correlate sig-

served memory and intelligence. These researchersnificantly with the activity simulation, but found mod-

note that the focus in the DSM-IV [3] on cognitive dys-
function among persons with chronic alcoholism to di-

est correlations between the neuropsychological tests
(Wisconsin Card Sort Test and Trail Making) and per-

agnose either a persisting amnesic disorder or alcohol- formance in the activity simulation, suggesting that,
induced persisting dementia “leaves the remaining 90% while they do share common variance, “there is also a
outside the scope of most neuropsychological studies”. substantial degree of non-overlap”. However, they re-
They argue for inclusion of measures of dysexecutive ported thatthe activity simulation was “somewhattime-
syndrome to appropriately account for disability in this  consuming and effortful” and expressed doubt over
population, which will be otherwise missed with a nar- whether the additional diagnostic information would be
row focus on cognitive function. Because the dysex- sufficient to justify their inclusion in a standard clinical
ecutive syndrome is likely to be an adverse factor in assessment.
the rehabilitation of these patients, it is important to The potential contribution of ecologically-valid mea-
develop new methods that are adequately sensitive.  sures of executive dysfunctionis supported by Wolf and
This new emphasis is echoed in a broad review of the his colleagues [32] who studied a work-related assess-
current status and likely future of assessment and treat- ment of dysexecutive syndrome developed to evaluate
ment for persons with traumatic brain injury. Flana- persons with higher-level cognitive processing deficits.
gan, Cantor, and Ashman [9] point to the importance These researchers found that @@mplex Task Perfor-
of ecologically-valid neuropsychological assessment, mance Assessmergsults significantly differentiated
arguing that the ability to identify dysfunction as itis between persons with mild stroke and matched controls
demonstrated by the patient in the family and commu- in terms of task monitoring and performance efficiency,
nity is crucial. They describe several measures that are even though there were no significant differences be-
sensitive to executive dysfunction but point out that, tween the participantgroupsinterms of a neuropsycho-
because occupational roles have such diverse demandslogical test battery that had been designed to measure
the specificity of these measures is inherently lacking. the components of executive dysfunction.
They argue that a shift in the approach of neuropsycho-  The differences between a global approach and a
logical testing to real-world application of testresutsi  component approach are logically related to the dif-
crucial. They point out that “this change in focus of the ferent purposes of professionals involved with persons
purpose of neuropsychological evaluation is extreme- who have experienced brain injuries. Professionals
ly relevant in rehabilitation, where the primary goal is who focus on diagnosis and find neuroanatomical im-
treatment planning rather than determining the type and pairmentimportant are more likely to take a component
location of cerebral abnormalities interventions are approach, while professionals who focus on function-
designed and tailored to the individual and the primary al limitations and disability are more likely to take a
role of the neuropsychological evaluation is to assess global approach. These differences are inherent in the
the likely implications of the findings on the person’s study of executive dysfunction, with the current study
ability to carry out daily activities”. supporting the global approach and a broadening of the
Unfortunately, ecologically-valid measures are more definition of executive function so that problems with
time-consuming and may not be included in standard work disability can be identified and either remediated
neuropsychological batteries due to cost, even when or accommodated. New measures that are ecological-
they are sensitive to real-world dysfunction that has ly valid must be developed. In the interim, this study
been demonstrated to have a neuroanatomical basis.demonstrates that informant-report measures of exec-

For example, Tranel, Hathaway-Nepple, and Ander-
son [30] found that the damage to the ventral medial
prefrontal cortex was related to dysfunction in strategy
application in an unstructured activity that simulated
real-world demands. Dysfunction was demonstrated in
comparison with participants who had prefrontal brain
damage that did not involve the ventral medial pre-
frontal cortex and with persons who experienced brain

utive dysfunction can be used to reliably increase the
validity of neuropsychological assessment in terms of
work disability.

The demonstrated utility of the informant-reportver-
sion of theBRIEFis especially importantto occupation-
al therapists, speech and language therapists, and phys-
ical therapists who are working with patients soon after
the onset a brain injury. The family’s ability to iden-
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tify problems with executive dysfunction can be har- [14]
nessed inexpensively and withoutimmediate need for a
comprehensive neuropsychological evaluation. Recall [15]

that, although the participants in this study continued

to have problems with work disability 4 years after in-

jury, 78% had not received more than 1 to 2 weeks of [16]
rehabilitation services. Perhaps the use ofBRIEF

informant-report would identify more patients who re-  [17]
quire ongoing rehabilitation. It may also be helpful to
educate primary care physicians to screen for executive 18]

dysfunction; theBRIEF items are straightforward and
provide good operational definitions of the nine clini-
cal types of executive dysfunction that it is designed to [19]
identify.

[20]
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