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Background: Posttraumatic stress disorder (PTSD) is a fre-
quent problem of veterans receiving care and is often asso-
ciated with cognitive deficits. The Repeatable Battery for the 
Assessment of Neuropsychological Status (RBANS) is a well-
validated cognitive screening measure often used in the US 
Department of Veterans Affairs (VA), particularly in neuroreha-
bilitation settings. However, the influence of PTSD on RBANS 
performance is unclear, particularly within a heterogeneous VA 
outpatient population in which PTSD and traumatic brain injury 
(TBI) may not be the primary focus of care. 
Methods: Participants included 153 veterans with complex 
deployment-related health problems, including a diagnosis of 
PTSD (n = 98) and a history of TBI (n = 92). All veterans com-
pleted a targeted cognitive battery that included the Wechsler 

Test of Adult Reading, the Wechsler Adults Intelligence Scale, 
measure assessing processing speed, attention, and cognitive 
flexibility, and RBANS.

Results: A diagnosis of PTSD was associated with worse per-
formance on the Story Recall subtest of the RBANS, but not on 
any other cognitive measures. A diagnosis of mild TBI, or co-
occurring PTSD and TBI did not predict cognitive performance 
on any measures. 

Conclusions: The RBANS best captured cognitive deficits as-
sociated with PTSD compared with a history of mild TBI or 
co-occurring mild TBI and PTSD. These findings may provide 
insight into the interpretation and attribution of cognitive deficits 
in the veteran population.
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Posttraumatic stress disorder (PTSD) af-
fects about 10 to 25% of veterans in the 
US and is associated with reductions in 

quality of life and poor occupational func-
tioning.1,2 PTSD is often associated with 
multiple cognitive deficits that play a role 
in a number of clinical symptoms and im-
pair cognition beyond what can be solely 
attributed to the effects of physical or psy-
chological trauma.3-5 Although the literature 
on the pattern and magnitude of cognitive 
deficits associated with PTSD is mixed, 
dysfunction in attention, verbal memory, 
speed of information processing, working 
memory, and executive functioning are the 
most consistent findings.6-11 Verbal memory 
and attention seem to be particularly nega-
tively impacted by PTSD and especially so 
in combat-exposed war veterans.7,12 Ver-
bal memory difficulties in returning war 
veterans also may mediate quality of life 
and be particularly disruptive to everyday 
functioning.13 Further, evidence exists that 
a diagnosis of PTSD is associated with in-
creased risk for dementia and deficits in 
episodic memory in older adults.14,15

The PTSD-associated cognitive deficits are 
routinely assessed through neuropsycholog-
ical measures within the US Department of 
Veteran Affairs (VA). The Repeatable Battery 
for the Assessment of Neuropsychological 
Status (RBANS) is a commonly used cogni-
tive screening measure in medical settings, 
and prior research has reinforced its clinical 
utility across a variety of populations, includ-
ing Alzheimer disease, schizophrenia, Parkin-
son disease, Huntington disease, stroke, and 
traumatic brain injury (TBI).16-24 

McKay and colleagues previously exam-
ined the use of the RBANS within a sample 
of individuals who had a history of moderate-
to-severe TBIs, with findings suggesting 
the RBANS is a valid and reliable screen-
ing measure in this population.25 However, 
McKay and colleagues used a carefully de-
fined sample in a cognitive neurorehabili-
tation setting, many of whom experienced 
a TBI significant enough to require ongo-
ing medical monitoring, attendant care, or 
substantial support services.

The influence of PTSD-associated cogni-
tive deficits on the RBANS performance is  
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unclear, and which subtests of the mea-
sure, if any, are differentially impacted in 
individuals with and those without a diag-
nosis of PTSD is uncertain. Further, less is 
known about the influence of PTSD in out-
patient clinical settings when PTSD and 
TBI are not necessarily the primary pre-
senting problem. The purpose of the cur-
rent study was to determine the influence 
of a PTSD diagnosis on performance on the 
RBANS in an outpatient VA setting.

METHODS
Participants included 153 veterans who 
were 90% male with a mean (SD) age of 
46.8 (11.3) years and a mean (SD) edu-
cation of 14.2 (2.3) years from a catch-
ment area ranging from Montana south 
through western Texas, and all states west 
of that line, sequentially evaluated as part 
of a clinic workup at the California War 
Related Illness and Injury Study Center 
(WRIISC-CA). WRIISC-CA is a second-level  
evaluation clinic under patient primary care 
in the VA system dedicated to providing 
comprehensive medical evaluations on post-
deployment veterans with complex medical 
concerns, including possible TBI and PTSD. 
Participants included 23 Vietnam-era,  
72 Operation Desert Storm/Desert Shield-
era, and 58 Operation Iraqi Freedom/En-
during Freedom-era veterans. We have 
previously published a more thorough 
analysis of medical characteristics for a 
WRIISC-CA sample.26

A Diagnostic and Statistical Manual of 
Mental Disorders, Fourth Edition (DSM IV) 
diagnosis of current PTSD was determined 
by the Clinician-Administered PTSD Scale 
(CAPS-IV), as administered or supervised 
by a licensed clinical psychologist dur-
ing the course of the larger medical evalua-
tion.27 Given the co-occurring nature of TBI 
and PTSD and their complicated relationship 
with regard to cognitive functioning, all vet-
erans also underwent a comprehensive ex-
amination by a board-certified neurologist to 
assess for a possible history of TBI, based on 
the presence of at least 1 past event according 
to the guidelines recommended by the Amer-
ican Congress of Rehabilitation Medicine.28,29 

Veterans were categorized as having a history 
of no TBI, mild TBI, or moderate TBI. No 
veterans met criteria for history of severe TBI.

Veterans were excluded from the analy-
sis if unable to complete the mental health, 
neurological, or cognitive evaluations. In-
formed consent was obtained consistent 
with the Declaration of Helsinki and insti-
tutional guidelines established by the VA 
Palo Alto Human Subjects Review Commit-
tee. The study was approved by the VA Palo 
Alto and Stanford School of Medicine insti-
tutional review boards.

Cognitive Measures
All veterans completed a targeted cogni-
tive battery that included the following: 
a reading recognition measure designed 
to estimate premorbid intellectual func-
tioning (Wechsler Test of Adult Reading 
[WTAR]); a measure assessing auditory 
attention and working memory ability 
(Wechsler Adults Intelligence Scale-IV 
[WAIS-IV] Digit Span subtest); a measure 
assessing processing speed, attention, and 
cognitive flexibility (Trails A and B); and 
the RBANS.16,30-32 The focus of the cur-
rent study was on the RBANS, a brief cog-
nitive screening measure that contains  
12 subtests examining a variety of cog-
nitive functions. Given that all partici-
pants were veterans receiving outpatient 
services, there was no nonpatient con-
trol group for comparison. To address 
this, all raw data were converted to stan-
dardized scores based on healthy norma-
tive data provided within the test manual. 
Specifically, the 12 RBANS subtest scores 
were converted to age-corrected stan-
dardized z scores, which in turn created 
a total summary score and 5 compos-
ite summary indexes: immediate mem-
ory, visuospatial/constructional, attention, 
language, and delayed memory. All veter-
ans completed the Form A version of the  
measure.

Statistical Analyses
Group level differences on selective demo-
graphic and cognitive measures between 
veterans with a diagnosis of PTSD and 
those without were examined using t tests. 
Cognitive variables included standard-
ized scores for the RBANS, including age- 
adjusted total summary score, index 
scores, and subtest scores.16 Estimated full-
scale IQ and standardized summary scores 
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TABLE Demographics and Cognitive Measures in Veterans With and Without  
a PTSD Diagnosis

Without PTSD Diagnosis (n = 55) With PTSD Diagnosis (n = 98)

Characteristics
    Age, y
    Education, y
    Male, No.
    TBI history

Mean (SD)
45.2 (10.45)

14.3 (2.3)
52
25

CI
42.33-48.00
13.69-14.93

Mean (SD)
47.77 (11.66)
14.13 (2.36)

86
67a

CI
45.43-50.10
13.66-14.61

RBANS index scores
        Immediate memory
        Language
        Visuospatial construction
        Attention
        Delayed memory
        Total

Standard score (SD)
91.53 (15.80)
96.78  (9.29)
99.68 (15.93)
92.80 (15.63)
92.04 (17.26)
92.75 (14.27)

CI
86.99-96.07
94.11-99.44
95.15-104.21
88.41-.97.20
87.03-97.05
88.55-96.94

Standard score (SD)
89.37 (15.86)
93.50 (10.81)
100.10 (16.86)
88.32 (17.44)
86.81 (17.13)
88.52 (12.66)

CI
85.97-92.77
91.22-95.77
96.57-103.63
84.64-91.99
83.09-90.53
85.84-91.40

RBANS subtests
        List learning
        Story memory
        Picture naming
        Semantic fluency
        Figure copy
        Line orientation
        Digit span
        Coding
        List recall
        List recognition
        Story recall
        Figure recall

Z score (SD)
-0.62 (1.07)
-0.34 (1.31)
 0.32 (0.59)
-0.24 (0.95)
-0.43 (1.54)
 0.55 (0.87)
-0.11 (1.10)
-0.55 (1.22)
-0.79 (1.39)
-0.84 (1.63)

  -0.20 (1.27)a

-0.37 (1.43)

CI
-0.91- -0.32
-0.70-0.02
0.16-0.49
-0.51-0.02
-0.86-0.00
0.31-0.80
-0.42-0.20

-0.89- -0.22
-1.18- -0.41
-1.29- -0.38
-0.56-0.15
-0.77-0.33

Z score (SD)
-0.82 (1.15)
-0.57 (1.17)
 0.31 (0.60)
-0.57 (1.05)
-0.49 (1.47)
 0.54 (0.85)
-0.47 (1.03)
-0.77 (1.25)
-1.11 (1.40)
-1.38 (2.63)

  -0.89 (1.27)a

-0.67 (1.19)

CI
-1.06- -0.58
-0.82- -0.32
0.19-0.44

-0.79- -0.35
-0.80- -0.18
0.36-0.72

-0.69- -0.26
-1.02- -0.51
-1.40- -0.81
-1.94- -0.83
-1.16- -0.62
-0.93- -0.42

Trail Making Test
        Trails A total time 
        Trails B total time 

T score (SD)
49.02 (12.28)
47.78 (11.01)

CI
45.70-52.34
44.77-50.78

T score (SD)
47.07 (11.49)
46.01 (10.55)

CI
44.76-49.39
43.85-48.17

WAIS-IV Digit Span
        Total score
        Forward 
        Backward 
        Sequencing

Scaled score (SD)
8.89 (2.33)
9.04 (2.30)
8.85 (2.32)
9.55 (2.03)

CI
8.24-9.53
8.41-9.67
8.21-9.49
8.99-10.11

Scaled score (SD)
8.73 (2.62)
9.00 (2.36)
8.83 (2.52)
9.19 (2.50)

CI
8.20-9.27
8.41-9.38
8.31-9.35
8.68-9.70

Mood symptom measures
        Beck Anxiety Inventory (n = 125)
        Beck Depression Inventory-II (n = 109)

Raw score (SD)
17.00 (12.08)

  17.24 (10.48)a

CI
13.08-20.92
14.09-20.39

Raw score (SD)
20.40 (10.60)

  23.63 (13.05)a

CI
17.87-22.93
20.72-26.53

Abbreviations: PTSD, posttraumatic stress disorder; RBANS, Repeatable Battery for the Assessment of Neuropsychological Status; TBI, 
traumatic brain injury; WAIS-IV, Wechsler Adults Intelligence Scale-IV.
aSignificant at P < .05.

from the WTAR, demographically adjusted 
standardized scores for the total time to 
complete Trails A and time to complete 
Trails B, and age-adjusted standardized 
scores for the WAIS-IV Digit Span subtest 
(forward, backward, and sequencing trials, 
as well as the summary total score) were 
examined for group differences.30,31,33 To 
further examine the association between 
PTSD and RBANS performance, multivar-

iate multiple regressions were conducted 
using measures of episodic memory and 
processing speed from the RBANS (ie, 
story tasks, list learning tasks, and coding 
subtests). These specific measures were se-
lected ad hoc based on extant literature.6,10 

The dependent variable for each analysis 
was the standardized score from the se-
lected subtest; PTSD status, a diagnosis of 
TBI, a diagnosis of co-occurring TBI and 
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PTSD, gender, and years of education were 
predictor variables.

RESULTS
Of the 153 study participants, 98 (64%) 
met DSM-4 criteria for current PTSD, 
whereas 55 (36%) did not (Table). There 
was no group statistical difference be-
tween veterans with or without a diagno-
sis of PTSD for age, education, or gender 
(P < .05). A diagnosis of PTSD tended to 
be more frequent in participants with a 
history of head injury (χ2 = 7.72; P < .05). 
Veterans with a diagnosis of PTSD per-
formed significantly worse on the RBANS 
Story Recall subtest compared with the re-
sults of those without PTSD (t[138] = 3.10;  
P < .01); performance on other cognitive 
measures was not significantly different 
between the PTSD groups. A diagnosis of 
PTSD was also significantly associated with 
self-reported depressive symptoms (Beck 
Depression Inventory-II; t[123] = -2.81;  
P < .01). Depressive symptoms were not as-
sociated with a history of TBI, and group 
differences were not significant. 

Given the high co-occurrence of PTSD 
and TBI (68%) in our PTSD sample, sec-
ondary analyses examined the association 
of select diagnoses with performance on the 
RBANS, specifically veterans with a histor-
ical diagnosis of TBI (n = 92) from those 
without a diagnosis of TBI (n = 61), as well 
as those with co-occurring PTSD and TBI  
(n = 71) from those without (n = 82). The 
majority of the sample met criteria for a his-
tory of mild TBI (n = 79) when compared 
with moderate TBI (n = 13); none met crite-
ria for a past history of severe TBI. PTSD sta-
tus (β = .63, P = .04) and years of education 
(β = .16, P < .01) were associated with per-
formance on the RBANS Story Recall subtest  
(R2 = .23, F[5,139] = 8.11, P < .01). Educa-
tion was the only significant predictor for 
the rest of the multivariate multiple regres-
sions (all P < .05). A diagnosis of TBI or 
co-occurring PTSD and TBI was not signif-
icantly associated with performance on the 
Story Memory, Story Recall, List Learning, 
List Recall, or Coding subtests. multivari-
ate analysis of variance tests for the hy-
pothesis of an overall main effect of PTSD 
(F(5,130) = 1.08, P = .34), TBI (F[5,130]  
= .91, P = .48), or PTSD+TBI (F[5,130] =.47, 

P = .80) on the 4 selected tests were not  
significant.

DISCUSSION
The findings of the present study suggest 
that veterans with PTSD perform worse on 
specific RBANS subtests compared with 
veterans without PTSD. Specifically, worse 
performance on the Story Recall subtest 
of the RBANS memory index was a sig-
nificant predictor of a diagnosis of PTSD 
within the statistical model. This associ-
ation with PTSD was not seen in other 
demographic (excluding education) or 
cognitive measures, including other mem-
ory tasks, such as List Recall and Figure 
Recall, and attentional measures, such as 
WAIS-IV Digit Span, and the Trail Mak-
ing Test. Overall RBANS index scores were 
not significantly different between groups, 
though this is not surprising given that re-
cent research suggests the RBANS compos-
ite scores have questionable validity and  
reliability.34

The finding that a measure of episodic 
memory is most influenced by PTSD status 
is consistent with prior research.35 However, 
there are several possible reasons why Story 
Recall in particular showed the greatest as-
sociation, even more than other episodic 
memory measures. A review by Isaac and 
colleagues found a diagnosis of PTSD cor-
related with frontal lobe-associated mem-
ory deficits.6 As Story Recall provides only 
2 rehearsal trials compared with the 4 tri-
als provided in the RBANS List Learning 
subtest, it is possible that Story Recall re-
lies more on attentional processes than on 
learning with repetition. 

Research has indicated attention and ver-
bal episodic memory dysfunction are asso-
ciated with a diagnosis of PTSD in combat 
veterans, and individuals with a diagnosis of 
PTSD show deficits in executive functioning, 
including attention difficulties beyond what 
is seen in trauma-exposed controls.4,7,8,11,35 

Furthermore, a diagnosis of PTSD has been 
shown to be associated with impaired perfor-
mance on the Logical Memory subtest of the 
Wechsler Memory Scale-Revised, a very simi-
lar measure to the RBANS Story Recall.36 

The present finding that performance 
on a RBANS subtest was associated with a  
diagnosis of PTSD but not a history of TBI 
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is not surprising. The majority of the pres-
ent sample who reported a history of TBI 
met criteria for a remote head injury of 
mild severity (86%). Cognitive symptoms 
related to mild TBI are thought to gener-
ally resolve over time, and recent research 
suggests that PTSD symptoms may account 
for a substantial portion of reported post-
concussive symptoms.37,38 Similarly, recent 
research suggests a diagnosis of mild TBI 
does not necessarily result in additive cog-
nitive impairment in combat veterans with 
a diagnosis of PTSD, and that a diagnosis 
of PTSD is more strongly associated with 
cognitive symptoms than is mild TBI.5,39,40

The lack of association with RBANS per-
formance and co-occurring PTSD and TBI 
is less clear. Although both conditions are 
heterogenous, it may be that individuals 
with a diagnosis solely of PTSD are quan-
titively different from those with a con-
current diagnosis of PTSD and TBI (ie, 
PTSD presumed due to a mild TBI). Spe-
cifically, the impact of PTSD on cognition 
may be related to symptom severity and 
indexed trauma. A published systematic 
review on the PTSD-related cognitive im-
pairment showed a medium-to-strong ef-
fect size for severity of PTSD symptoms on 
cognitive performance, with war trauma 
showing the strongest effect.4 In particu-
lar, individuals who experience repeated 
or complex trauma are prone to experience 
PTSD symptoms with concurrent cognitive 
deficits, again suggesting the possibility of 
qualitative differences between outpatient 
veterans with PTSD and those with mild 
TBI associated PTSD.41 While disentangling 
PTSD and mild TBI symptoms are notori-
ously difficult, future research aiming to 
examine these factors may be beneficial 
in the ability to draw larger conclusions 
on the relationship between cognition and 
PTSD.

Limitations
Several limitations may affect the general-
izability of the findings. The present study 
used a veteran sample referred to a specialty 
clinic for complicated postdeployment 
health concerns. Although findings may 
not be representative of an inpatient pop-
ulation or clinics that focus solely on TBI, 
they may more adequately reflect veterans 

using clinical services at VA medical cen-
ters. We also did not include measures of 
PTSD symptom severity (eg, Posttraumatic 
Stress Disorder Checklist), instead using di-
agnosis based on the gold standard CAPS. 
In addition, the likelihood of the presence 
of a remote TBI was based on a clinical in-
terview with a neurologist and not on acute 
neurologic findings. TBI is a heterogenous 
diagnosis, with multiple factors that likely 
influence cognitive performance, includ-
ing location of the injury, type of injury, and 
time since injury, which may be lost dur-
ing group analysis. Further, the RBANS is 
not intended to serve as a method for a dif-
ferential diagnosis of PTSD or TBI. Concor-
dant with this, the intention of the current 
study was to capture the quality of cogni-
tive function on the RBANS within individ-
uals with PTSD.

CONCLUSIONS
The ability for veterans to remember a 
short story following a delay (ie, RBANS 
Story Recall subtest) was negatively asso-
ciated with a diagnosis of PTSD. Further, 
the RBANS best captured cognitive defi-
cits associated with PTSD compared with 
those with a history of mild TBI, or co- 
occurring mild TBI and PTSD. These find-
ings may provide insight into the interpre-
tation and attribution of cognitive deficits 
in the veteran population and holds po-
tential to guide future research examining 
focused cognitive phenotypes to provide 
precision targets in individual treatment.
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