
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/50303039

The Minnesota Multiphasic Personality Inventory-2 Restructured Form in

National Guard Soldiers Screening Positive for Posttraumatic Stress Disorder

and Mild Traumatic Brain Injury

Article  in  Psychological Assessment · March 2011

DOI: 10.1037/a0021339 · Source: PubMed

CITATIONS

50
READS

1,081

5 authors, including:

Some of the authors of this publication are also working on these related projects:

Sleep Patterns and Problems Among Army National Guard Soldiers View project

Select small nucleolar RNAs in blood components as novel biomarkers for improved identification of comorbid traumatic brain injury and post-traumatic stress

disorder in veterans of the conflicts in Afghanistan and Iraq View project

Paul A Arbisi

Minneapolis Veterans Affairs Hospital

151 PUBLICATIONS   5,388 CITATIONS   

SEE PROFILE

Melissa A Polusny

U.S. Department of Veterans Affairs

160 PUBLICATIONS   7,829 CITATIONS   

SEE PROFILE

Christopher R Erbes

University of Minnesota Twin Cities

126 PUBLICATIONS   4,972 CITATIONS   

SEE PROFILE

Paul D Thuras

University of Minnesota Twin Cities

151 PUBLICATIONS   8,341 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Paul A Arbisi on 26 May 2014.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/50303039_The_Minnesota_Multiphasic_Personality_Inventory-2_Restructured_Form_in_National_Guard_Soldiers_Screening_Positive_for_Posttraumatic_Stress_Disorder_and_Mild_Traumatic_Brain_Injury?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/50303039_The_Minnesota_Multiphasic_Personality_Inventory-2_Restructured_Form_in_National_Guard_Soldiers_Screening_Positive_for_Posttraumatic_Stress_Disorder_and_Mild_Traumatic_Brain_Injury?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Sleep-Patterns-and-Problems-Among-Army-National-Guard-Soldiers?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Select-small-nucleolar-RNAs-in-blood-components-as-novel-biomarkers-for-improved-identification-of-comorbid-traumatic-brain-injury-and-post-traumatic-stress-disorder-in-veterans-of-the-conflicts-in-Af?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Arbisi?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Arbisi?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Minneapolis-Veterans-Affairs-Hospital?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Arbisi?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Melissa-Polusny?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Melissa-Polusny?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/US_Department_of_Veterans_Affairs?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Melissa-Polusny?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christopher-Erbes?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christopher-Erbes?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Minnesota_Twin_Cities2?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Christopher-Erbes?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Thuras-2?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Thuras-2?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Minnesota_Twin_Cities2?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Thuras-2?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Paul-Arbisi?enrichId=rgreq-14d8736ee9b0ce2eecfd148fd7d5f180-XXX&enrichSource=Y292ZXJQYWdlOzUwMzAzMDM5O0FTOjEwMTA1NzgxMjIzODM0MEAxNDAxMTA1NDY4NTY3&el=1_x_10&_esc=publicationCoverPdf


The Minnesota Multiphasic Personality Inventory–2 Restructured Form in
National Guard Soldiers Screening Positive for Posttraumatic Stress

Disorder and Mild Traumatic Brain Injury

Paul A. Arbisi
Minneapolis Veterans Affairs Medical Center,
University of Minnesota Medical School, and

University of Minnesota, Twin Cities

Melissa A. Polusny, Christopher R. Erbes,
Paul Thuras, and Madhavi K. Reddy

Minneapolis Veterans Affairs Medical Center and
University of Minnesota Medical School

The Minnesota Multiphasic Personality Inventory–2 Restructured Form (MMPI-2 RF) was administered
to 251 National Guard soldiers who had recently returned from deployment to Iraq. Soldiers were also
administered questionnaires to identify posttraumatic stress disorder (PTSD) and mild traumatic brain
injury (mTBI). On the basis of responses to the screening instruments, the National Guard soldiers who
produced a valid MMPI-2 RF were classified into four groups: 21 soldiers who screened positive for
PTSD only, 33 soldiers who screened positive for mTBI only, 9 soldiers who screened positive for both
conditions, and 166 soldiers who did not screen positive for either condition. Results showed that the
MMPI-2 RF was able to differentiate across the groups with the MMPI-2 RF specific problem scale
Anxiety adding incrementally to MMPI-2 Restructured Clinical scales in predicting PTSD. Both MMPI-2
RC1 (Somatic Complaints) and MMPI-2 RF head pain complaints predicted mTBI screen but did not add
incrementally to each other. Of note, all of the MMPI-2 RF validity scales associated with overreporting,
including Symptom Validity—Revised (FBS-r), were not significantly elevated in the mTBI group.
These findings support the use of the MMPI-2 RF in assessing PTSD in non–treatment-seeking veterans.
This further suggests that a positive screen for mTBI alone is not associated with significant emotional
disturbance.

Keywords: Minnesota Multiphasic Personality Inventory–2 Restructured Form, blast injury, mild trau-
matic brain injury, posttraumatic stress disorder, assessment

Since 2001 over 1.8 million troops have been deployed to
Afghanistan and Iraq in support of Operation Enduring Freedom
(OEF) and Operation Iraqi Freedom (OIF). Surveys of returning
troops have documented high rates of posttraumatic stress disorder
(PTSD) symptoms and exposure to blast injuries (Hoge et al.,
2004, 2008; Schell & Marshall, 2008). Indeed, blast exposure
resulting in multisystem injury, including mild traumatic brain
injury (mTBI) has been described as the signature wound of this

conflict (Hoge et al., 2008; Sayer et al., 2008). Furthermore,
military personnel who experience blast exposure and report a
history of mTBI are also at higher risk for developing PTSD
(Belanger, Kretzmer, Yoash-Gantz, Pickett, & Tupler, 2009;
Broomhall et al., 2009). Consequently, it will become increasingly
important for medical professionals to be able to provide a com-
prehensive assessment that simultaneously addresses both the
physical and emotional factors associated with military service in
OEF/OIF and to differentially treat symptoms that result from
physical injury and psychological trauma.

As has been documented with earlier conflicts, combat exposure
is associated with considerable risk for PTSD (Dohrenwend et al.,
2006). Between 6.2% and 12.9% of military personnel returning
from OEF/OIF screen positive for PTSD on self-report instru-
ments, and many service personnel fail to seek treatment for these
symptoms, suggesting that a large proportion may benefit from
evaluation and referral to appropriate mental health services (Hoge
et al., 2004; Kehle et al., 2010). With regard to exposure to a brain
injury, in a study of soldiers returning from deployment to Iraq,
Hoge et al. (2008) found that 4.9% reported experiencing a loss of
consciousness (the majority between a few seconds and 2 to 3 min)
and 10% reported an altered mental status (feeling dazed, con-
fused, or seeing stars) after experiencing a head injury. PTSD was
strongly related to the report of mTBI; however, after adjusting for
PTSD and depression, Hoge et al. observed that mTBI was no
longer associated with poor health and reported postconcussive
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symptoms. Thus, the boundary between what constitutes the de-
velopment of a postconcussive syndrome—presumably resulting
from the physical consequences of mTBI—and what constitutes
the development of PTSD, or the emotional consequences of the
traumatic event surrounding the mTBI, is murky and leads to
definitional confusion and syndrome overlap.

Among civilians who have sustained an mTBI, it is well estab-
lished that cognitive complaints fully resolve within 3–6 months
of injury in the majority of cases (see meta-analyses by Belanger,
Curtiss, Demery, Lebowitz, & Vanderploeg, 2005; Schretlen &
Shapiro, 2003). Only about 10% of individuals with mTBI expe-
rience persistent symptoms following mTBI and develop a post-
concussive syndrome. Those individuals who develop a postcon-
cussive syndrome frequently experience concurrent emotional
problems, including irritability, depression, fatigue, and anxiety, as
well as headaches, memory problems, and attention and concen-
tration difficulties. The persistence of these symptoms has been
attributed both to subtle neurological changes wrought by the head
injury that remain undetected by imaging techniques or neuropsy-
chological evaluation and, alternatively, emotional factors. Nota-
bly the symptoms of postconcussive syndrome, including irritabil-
ity, anxiety, withdrawal, fatigue, and attention and concentration
problems, are also associated with psychiatric illnesses such as
PTSD.

Growing evidence supports the contention that long-term con-
sequences of mTBI are primarily due to emotional factors rather
than to any long-term physical injury to the brain resulting from
the sentinel event (Hoge, Goldberg, & Castro, 2009; Hoge et al.,
2008; Landre, Poppe, Davis, Schmaus, & Hobbs, 2006; Marx et
al., 2009). Moreover, self-report of mTBI or postconcussive syn-
drome does not lend increased risk for poor cognitive performance
in recently returned OEF/OIF soldiers (Ivins, Kane, & Schwab,
2009). With the increased risk of developing PTSD as a result of
a blast injury, it is important to differentiate between individuals
who are experiencing psychiatric consequences from exposure to
the traumatic event that resulted in the mTBI and who require
primary treatment for the psychiatric condition and individuals
who are experiencing what should be transient symptoms associ-
ated with mTBI.

Minnesota Multiphasic Personality Inventory–2 and
Posttraumatic Stress Disorder

Given that recent findings point to psychiatric issues as poten-
tially causative in the persistence of symptoms of mTBI, especially
after blast exposure, it is important to provide a thorough psycho-
logical evaluation of returning veterans who report blast exposure
and complain of memory, attention, and cognitive problems to
assess for psychiatric conditions before conducting an extensive
neuropsychological evaluation. The MMPI-2 is the most widely
used self-report instrument for the assessment of psychopathology
and characterological factors and has been used extensively in
neuropsychological evaluations, in part, because it is well suited to
identify psychological problems that can produce disturbance in
concentration and memory (Archer, Buffington-Vollum, Stendy,
& Handel, 2006; Camara, Nathan, & Puente, 2000). Multiple
studies have demonstrated that the MMPI-2 is sensitive to the
presence of PTSD in veteran populations (Greenblatt & Davis,
1999; Keane, Malloy, & Fairbank, 1984; Lyons & Wheeler-Cox,

1999; Penk, Rierdan, Losardo, & Robinowitz, 2005; Wolf et al.,
2008). Elevations on Clinical Scales 2, 7, and 8 have found to be
associated with PTSD diagnosis in combat veterans and, more
recently, the MMPI-2 Restructured Clinical (RC) scales demon-
strated improved discriminant validity over the MMPI-2 clinical
scales in identifying combat veterans who met criteria for PTSD
(Wolf et al., 2008). Specifically, RC7 (Dysfunctional Negative
Emotions), including intrusive thoughts, rumination, and night-
mares, produced the largest effect size among MMPI-2 scales
when distinguishing between veterans with and without PTSD
(Arbisi, McNulty, & Ben-Porath, 2004; Wolf et al., 2008).

Minnesota Multiphasic Personality Inventory–2 and
Mild Traumatic Brain Injury

In contrast to the MMPI-2 findings for PTSD, the MMPI-2
profiles obtained from individuals reporting mTBI demonstrate a
paradoxical effect when compared with individuals who experi-
ence moderate to severe TBI (Youngjohn, Davis, & Wolf, 1997).
In general, elevations on Clinical Scales 1 and 3 have been found
in mTBI groups, with those engaged in litigation scoring signifi-
cantly higher than those not engaged in litigation (see Youngjohn
et al., 1997). Recently, Thomas and Youngjohn (2009) examined
the RC scales as a function of severity of head injury in 83
litigating patients and found that elevation on the RC scales was
inversely correlated with severity of TBI; although after control-
ling for failure of symptom validity tests, this relationship disap-
peared (Thomas & Youngjohn, 2009). In a study conducted in
Norway of patients who presented to a hospital after a brain injury,
complicated mTBI—as defined by posttraumatic amnesia of
greater than 30 min and abnormal EEG within 24 hr of the
injury—predicted MMPI-2 profiles obtained 26 years postinjury.
MMPI-2 scores of individuals with complicated mTBI were higher
on Clinical Scale 3 than those with uncomplicated mTBI. This
difference was due to an elevation on the Harris Lingoes HY 3
Lassitude and Malaise subscale in the complicated mTBI group
rather than a greater endorsement of somatic complaints, as there
was no difference found between the groups on Clinical Scale 1
(Hessen & Nestvold, 2009). This finding suggests that mTBI with
concomitant objective findings of brain injury can lead to long-
term emotional consequences associated with fatigue and feeling
debilitated.

The Current Study

In 2008 an alternate version of the MMPI-2—the MMPI-2
Restructured Form (MMPI-2 RF)—became available (Ben-Porath
& Tellegen, 2008). The MMPI-2 RF consists of 338 items and
contains 50 new scales including revised versions of validity
scales, the restructured clinical scales, and specific problem scales.
The MMPI-2 RF is organized in a hierarchical manner with three
overarching broad dimensions tied to contemporary models of
psychopathology: Emotional Internalizing Dysfunction, Thought
Dysfunction, and Behavioral/Externalizing Dysfunction. At the
intermediate level of the hierarchy are the nine RC scales. The
specific problem scales, which are the most narrow and discrimi-
nating scales designed to tap clinically and interpersonally relevant
issues and behaviors, fall at the lowest level in the hierarchy.
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In the current study, we examined mean MMPI-2 RF scale
scores across four groups of National Guard soldiers who had
recently returned from combat deployment in Iraq: (a) soldiers
who screened positive for PTSD but did not report experiencing an
mTBI during deployment, (b) soldiers who did not screen positive
for PTSD but reported experiencing a mTBI during deployment,
(c) soldiers who both screened positive for PTSD and reported
experiencing an mTBI during deployment, and (d) soldiers who
did not screen positive for PTSD or for mTBI. Mean scale scores
on the MMPI-2 RF were examined, and the impact on MMPI-2 RF
scale elevation of PTSD and mTBI was assessed. Importantly, and
in contrast with other studies of mTBI, this group of soldiers was
not evaluated within the context of obtaining treatment and did not
undertake the evaluation as part of a disability claim. We further
examined the incremental validity of selected RF scales in pre-
dicting positive screen for both PTSD and mTBI and tested 10
specific hypotheses. As some have argued that PTSD is primarily
a distress disorder (Watson, 2005), we hypothesized that RCd
(Demoralization) would be a significant predictor of screening
positive for PTSD (Hypothesis 1: RCd will add incrementally to
the prediction of positive PTSD screen). Others have found that
RC7 (Dysfunctional Negative Emotions) demonstrates large effect
sizes when distinguishing veterans with PTSD compared with
veterans without PTSD (Arbisi et al., 2004; Wolf et al., 2008).
Further, elevation on RC7 is strongly correlated with report of
intrusive thoughts and flashbacks in men who were admitted to a
psychiatric unit at a Veterans Affairs hospital (Arbisi, Sellbom, &
Ben-Porath, 2008; Tellegen et al., 2003). Therefore, Hypothesis 2
was that RC7 would add incrementally when predicting positive
screen for PTSD. The third hypothesis, that RC8 (Aberrant Expe-
riences) would add incrementally to prediction of a positive screen
for PTSD, stems from the finding that eccentric perceptions as
assessed by the Schedule for Nonadaptive and Adaptive Person-
ality differentiated PTSD from other distress and fear disorders in
Gulf War veterans (Gamez, Watson, & Doebbeling, 2007). At the
level of the specific problem scales on the MMPI-2 RF, there is
little published data to guide selection of predictors and hypothe-
ses; however, the Anxiety (ANX), Social Avoidance (SAV), and
Anger (ANP) Proneness scales are all associated both rationally
and in the correlates presented in the MMPI-2 RF technical manual
(see Tellegen & Ben-Porath, 2008) with symptoms of PTSD and
would be expected to significantly add to the prediction of PTSD
in returning veterans. Therefore, the following hypotheses were
tested: Hypothesis 4, that ANX will add incrementally to the
prediction of positive screen for PTSD; Hypothesis 5, that SAV
will add incrementally to the prediction of positive screen for
PTSD; and Hypothesis 6, that ANP will add incrementally to
positive screen for PTSD.

With regard to the assessment of mTBI with the MMPI-2 RF,
we expected RC1 (Somatic Complaints) to predict positive mTBI
screen on the basis of the correlates of RC1 with somatic symp-
toms and pain reported in inpatient settings with veterans (Arbisi
et al., 2008). Two facets of RC1, the specific problem scales
neurological complaints (NUC) and head pain complaints (HPC),
as well as non–RC1 components malaise (MLS) and cognitive
complaints (COG), should also contribute to prediction of a pos-
itive mTBI screen. Therefore, the specific hypotheses as related to
prediction of screening positive for mTBI are as follows: Hypoth-
esis 6, that RC1 will add incrementally to prediction of positive

screen for mTBI; Hypothesis 7, NUC will add incrementally to
prediction of positive screen for mTBI; Hypothesis 8, that HPC
will add incrementally to positive screen for mTBI; Hypothesis 9,
that MLS will add incrementally to positive screen for mTBI; and
Hypothesis 10, that COG will add incrementally to prediction of
positive screen for mTBI.

Method

Participants

As part of a longitudinal study investigating risk and resilience
factors in National Guard soldiers deployed to Iraq, 522 soldiers
who were recruited through flyers and unit announcements com-
pleted a number of self-report questionnaires approximately 1
month prior to deployment to Iraq (Polusny et al., 2011). The
soldiers agreed to be contacted once they returned from Iraq to
participate in follow-up data collection. The 251 soldiers who were
administered the MMPI-2 RF within 3 to 11 months (M � SD:
7.2 � 2.8) of their return represent the portion of the sample who
not only agreed to participate in follow-up data collection and
responded to mailed solicitations upon return from deployment
and completed the PTSD Checklist (PCL) and mTBI screening
questions but who could also come to the medical center to
participate in the study and complete the MMPI-2 RF. Soldiers
were compensated $20 for completing the MMPI-2 RF. Additional
compensation was provided for participating in other aspects of the
longitudinal study (see Polusny et al., 2011). Participants com-
pleted the PCL and mTBI screening questions on average 6 weeks
(M � SD: 1.8 � 1.8 months) prior to completing the MMPI-2 RF.
None of the soldiers who completed the MMPI-2 RF reported
receiving treatment while in Iraq for a TBI or were removed from
assigned duties as a result of exposure to a blast or other form of
head trauma. Consequently, it is likely that none of the participants
experienced a moderate or severe head injury as no one reported
being treated for a head injury while on active duty in Iraq.

Of those who completed the MMPI-2 RF, 12 failed to respond
to the TBI screening questions or did not complete a PCL–
Military. Of the 239 with completed MMPI-2 RF, TBI screen, and
PCL-M, 10 produced an invalid MMPI-2 RF on the basis of the
following criteria for invalidity specified in the MMPI-2 RF man-
ual: Cannot Say (CNS) � 18; Variable Response Inconsistency—
Revised (VRIN-r) � 80; True Response Inconsistencey—Revised
(TRIN-r) � 80; and Infrequency–Psychopathology—Revised
(Fp-r) � 100 (three had CNS scores � 18; two had VRIN-r � 80;
1 had TRIN-r � 80; 2 had Fp-r � 100, and two had both
VRIN-r � 80 and Fp-r � 100).1 There were no significant demo-
graphic differences between the 10 excluded participants and the
229 participants included in the analyses. Mean age for the Na-

1 If extreme scores on F-r, L-r, and K-r were used as exclusionary
criteria, an additional 11 participants would have been excluded. Two
participants from the group who did not screen positive for PTSD or mTBI
obtained an L-r score of T � 80, seven participants obtained a K-r score of
T � 72, and one participant from that group obtained extreme scores on
both scales. Only one other participant in the group that screened positive
for PTSD obtained an L-r score of � 80. None of the participants obtained
a score on F-r of T � 120. When these additional participants were
excluded, the magnitude and direction of the results were unchanged.
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tional Guard group included in the analyses who produced a valid
MMPI-2 RF was 32.1 � 8.7 years; the majority were men
(84.3%). Consistent with the upper Midwest location of the Na-
tional Guard Brigade Combat Team from which the sample was
drawn, 94.2% of the participants were White, 1.8% were African
American, 1.3% were Hispanic American, 1.0% were Native
American, 1.0% were Asian American, and 1% were of other
ethnicity. Half of the participants were currently married or living
with a partner (50.9%), with another 16.8% reporting that they
were currently in a relationship but had never been married. A total
of 9.7% reported that they were separated or divorced, and 19.9%
had never been married and were not in a relationship at the time
of the assessment.

Participants were relatively well educated, with the majority
having attended some college (88.5%). Specifically, 15.5% had an
associate’s degree, and 28.4% had a 4-year college degree or
higher. Of the National Guard soldiers who participated in the
study, 55.5% reported that they had been employed full-time since
returning from Iraq, and 21.6% reported being unemployed at the
time of the assessment. Nearly 20% (19.4%) reported that they
were students, and only one individual (0.4%) self-identified as
disabled when asked about employment status.

Measures

Minnesota Multiphasic Personality Inventory–2 Restruc-
tured Form. The MMPI-2 RF is a 338-item self-report instru-
ment designed to assess personality and psychopathology. The
MMPI-2 RF items are drawn from the 567-item MMPI-2 item
pool. The MMPI-2-RF uses nongendered norms from the same
normative sample used for the MMPI-2 with minor modifications
(Ben-Porath & Tellegen, 2008). The MMPI-2 RF contains seven
revised validity scales and one new validity scale, three higher
order factor scales corresponding to Emotional Internalizing Dys-
function, Thought Dysfunction, and Externalizing Behavioral Dys-
function, the nine Restructured Clinical Scales contained on the
MMPI-2, and 30 specific problem scales.

PTSD Checklist—Military version. Participants were clas-
sified as screening positive for military deployment–related PTSD
with the PTSD Checklist (PCL-M). The PCL is a 17-item self-
report scale that uses a 5-point Likert scale ranging from not at all
to extremely to evaluate the presence and severity PTSD symptoms
on the basis of criteria from the Diagnostic and Statistical Manual
of Mental Disorders (4th ed. [DSM–IV]; American Psychiatric
Association, 1994). The PCL has demonstrated excellent internal
consistency (� � 0.94 �0.97); in Vietnam veterans the 2–3-day
test–retest reliability was 0.96 (Weathers, Litz, Herman, Huska, &
Keane, 1993). The PCL correlates highly with other interview and
self-report measures of PTSD. Screening positive for PTSD was
indicated by a raw score of greater than or equal to 50, and
participants reported at least one intrusion symptom, three avoid-
ance symptoms, and two hyperarousal symptoms that were all
rated at the moderate or greater level of intensity according to the
PCL (Hoge et al., 2004). Classification accuracy for the PCL-M
has not been demonstrated for nontreatment seeking samples of
OEF/OIF soldiers (see Terhakopian, Sinaii, Engel, Schnurr, &
Hoge, 2008). However, in the larger sample from which the
current subsample was drawn, a raw score of 50 on the PCL
combined with the requisite number of symptoms within each

DSM- IV cluster yielded a positive predictive value of .31 and a
negative predictive value of .98 (Arbisi, Kaler et al., under review).
Therefore, the group that screened positive for PTSD is likely to
contain nearly all of the individuals with PTSD.

Traumatic brain injury screen. Individuals who were ex-
posed to a blast and/or screened positive for mTBI were identified
by responses to the following three questions adapted from the
Defense and Veterans Brain Injury Center screening tool: “Were
you ever so close to a blast that you could feel the blast wave or
afterward had trouble hearing or problems with attention or mem-
ory?” “Did you have any injuries from a blast, bullet/shrapnel,
vehicle crash or fall?” “Did any injury cause you to be dazed,
confused, ‘see stars,’ get knocked out or lose consciousness?” If
the veteran responded yes to the last question, he or she was
categorized as having experienced a mild TBI (Schwab et al.,
2007). Classification rates for the mTBI screening have not as yet
been elucidated for National Guard soldiers or for returning OEF/
OIF soldiers (Schwab et al., 2007).

Procedure

All procedures and materials for this study were approved by the
institutional review boards of the Minneapolis Veterans Affairs
Medical Center, the University of Minnesota, and the U.S. Depart-
ment of Defense. The booklet form of the MMPI-2 RF was
administered individually in the context of a broader, in-person
evaluation conducted at the Minneapolis Veterans Affairs Medical
Center as part of a larger longitudinal study of risk and resilience
in National Guard soldiers deployed to OIF. As part of the larger
study, the PCL-M and mTBI screen were included among other
self-report instruments mailed to the National Guard soldiers, who
agreed to be contacted after returning from deployment to Iraq.
Self-report measures were completed within 3 to 11 months of
soldiers’ return from Iraq.

Analysis

An overall multivariate analysis of variance (MANOVA) was
performed on the MMPI-2 RF raw scale scores across the four
groups. On the basis of the MANOVA, we examined group
differences for the individual MMPI-2 RF scale scores using
follow-up univariate analysis of variance (ANOVA) with post hoc
Tukey comparisons. A series of logistic regressions were per-
formed to predict group status (screen positive PTSD only vs. no
PTSD/mTBI and screen positive mTBI only vs. no PTSD/mTBI).
In order to test the relative efficacy of the relevant MMPI-2 RC
scales and conceptually related specific problem scales in predic-
tion of PTSD and mTBI, respectively, we entered the scales in two
blocks with conceptually related RC scales entered first followed
by the newer specific problem scales.

Results

MMPI-2 RF Group Differences

The omnibus F test for the four-group MANOVA with MMPI-2
RF scales as the dependent variables was significant, F(150,
528.46) � 2.06, p � .001, Wilks’s lambda � .361. Consequently,
differences on individual MMPI-2 scales across the groups were
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examined with one-way ANOVA with post hoc Tukey analysis to
identify differences between the diagnostic groups on individual
scales.

Validity Scales

Mean scale score differences for the MMPI-2 RF validity scales
are presented in Table 1. Relative to the controls, large effect sizes
were found for the PTSD-only group on the Infrequent Responses—
Revised (F–r) and FBS-r scales and medium effect sizes on Fp-r
and Infrequent Somatic Responses (Fs) scales. The MMPI-2 RF
validity scales for the screen positive for mTBI-only group fell in
the small to medium range in comparison with the soldiers who did
not screen positive for either PTSD or mTBI. In the group of nine
solders who screened positive for both PTSD and mTBI, mean
scores on the F-r, Fp-r, and FBS-r scales were not statistically
different from the means of those scales in the soldiers who
screened positive for PTSD only. However, the Fs scale was
significantly higher in the group of soldiers screening positive for
both PTSD and mTBI than in the other three groups. With regard
to the Uncommon Virtues—Revised (L–r) and the Adjustment
Validity—Revised (K-r) scales—the MMPI-2 RF validity scales
designed to identify underreporting—there was no difference
across the four groups on the L-r. The soldiers who failed to screen
positive for both mTBI and PTSD scored significantly higher than
did the soldiers who screened positive for both conditions on the
K-r scale, but the mean scale score on K-r did not differ from that
of the groups that screened positive for PTSD only and for mTBI
only.

Higher Order and Restructured Clinical Scales

As shown in Table 2, the screen-positive PTSD-only group had
significantly higher mean scores on EID (Emotional/Internalizing
Dysfunction), RCd, RC1, RC4 (Antisocial Behavior), and RC7,

with effect sizes falling in the large range in comparison with the
control group. The group that screened positive for mTBI was not
significantly different from the control group across any of the
MMPI-2 higher order or RC scales. The group that screened
positive for both PTSD and mTBI was found to be significantly
higher than the other three groups on RC2 (Low Positive Emo-
tions), and no different from the group that only screened positive
for PTSD on RC1, but higher than the control group and the group
that did not screen positive for mTBI.

Specific Problem Scales

Somatic/cognitive and internalizing scales. Table 3 demon-
strates the significant mean differences that were found for the
group that only screened positive for PTSD on MLS (Malaise),
GIC (Gastro-Intestinal Complaints), HPC, COG, STW (Stress/
Worry), and AXY (Anxiety). The AXY specific problem scale
demonstrated the largest effect size when compared with the group
of soldiers who did not screen positive for either PTSD or mTBI.
In contrast, there were no significant group differences between
the group that only screened positive for mTBI and the control
group across any of the MMPI-2 RF Somatic/Cognitive and In-
ternalizing specific problem scales. Again, the mean scores of the
Somatic/Cognitive and Internalizing specific problems scales of
the group that screened positive for both PTSD and mTBI were not
significantly different from those of the group that screened pos-
itive for PTSD alone.

Externalizing, interpersonal, and interest scales. In con-
trasting the group that screened positive for PTSD with the control
group, significant mean differences were found for the specific
problem scales SUB (Substance Abuse), AGG (Aggression), and
FML (Family Problems), with effect sizes ranging from medium to
large (see Table 4). There were no significant differences observed
between the group that only screened positive for mTBI and the
control group for any of the Externalizing, Interpersonal, or Inter-

Table 1
Differences on the Minnesota Multiphasic Personality Inventory–2 Restructured Form Validity Scales Between Participants Who
Screened Positive for Posttraumatic Stress Disorder (PTSD), Traumatic Brain Injury (TBI), or Both Disorders and
Those Who Did Not

Validity scale

Controls
(n � 166)

PTSD only
(n � 21)

TBI only
(n � 33)

PTSD and
TBI

(n � 9)

d1 d2 d3

T score
M (SD)

T score
M (SD)

T score
M (SD)

T score
M (SD)

VRIN-r 46.8 (8.7)a 49.3 (7.7)a 49.3 (9.6)a 48.8 (9.6)a 0.26 0.23 0.21
TRIN-r 51.6 (8.2)a 55.4 (8.2)a 52.3 (9.0)a 54.6 (9.0)a 0.45 0.06 0.30
F-r 47.4 (7.7)a 59.6 (14.6)b 52.4 (8.2)a 56.4 (14.1)b 1.31 0.60 1.12
FP-r 49.2 (8.6)a 56.0 (13.6)b 50.9 (10.2)a 57.7 (11.1)b 0.84 0.26 1.04
Fs 50.0 (9.7)a 59.0 (12.2)b 53.3 (11.4)a 72.8 (13.0)c 0.89 0.28 2.33
FBS-r 50.8 (9.8)a 63.8 (14.0)b 55.6 (13.0)a 64.8 (17.1)b 1.16 0.43 1.35
L-r 52.9 (9.7)a 50.5 (10.1)a 51.9 (7.7)a 53.8 (12.1)a �0.21 �0.08 0.12
K-r 55.0 (10.3)a 47.1 (11.7)a,b 52.9 (8.6)a,b 51.2 (10.6)b �0.73 �0.20 �0.40

Note. VRIN-r � Variable Response Inconsistency–Revised; TRIN-r � True Response Inconsistency–Revised; F-r � Infrequent Responses–Revised;
FP-r � Infrequent Psychopathology Responses–Revised; F-s � Infrequent Somatic Responses– Revised; FBS-r � Symptom Validity Scale–Revised; L-r �
Uncommon Virtues; K-r � Adjustment Validity. Scale means with differing subscripts are significantly different on post hoc analysis ( p � .05). d1 �
Cohen’s d PTSD screen positive only compared with controls (soldiers who did not screen positive for either PTSD or mild TBI); d2 � Cohen’s d mild
TBI screen positive only compared with controls; d3 � Cohen’s d screen positive for both PTSD and mild TBI compared with controls.
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est MMPI-2 specific problem scales. Of note, scores on the Ex-
ternalizing, Interpersonal, and Interest specific problem scales in
the group that screened positive for both conditions were similar to
those of the PTSD-only group.

Personality Psychopathology Five Scales—Revised (PSY-
5-r). Finally, results shown in Table 5 demonstrate that the only
PSY-5-r mean scale score that differentiated the group of National
Guard soldiers who screened positive for PTSD alone from the
group that did not screen positive for either PTSD or mTBI was
Negative Emotionality/Neuroticism—Revised (NEGE-r) . The
soldiers who screened positive for mTBI alone did not differ from
the controls across any of the PSY-5-r mean scale scores. For the
soldiers who screened positive for both PTSD and mTBI, Intro-
version/Low Positive Emotionality—Revised (INTR-r) was the
only PSY-5-r scale score that was statistically different from
scores of the group that did not screen positive for either PTSD or
mTBI.

Logistical Regression Analyses

The decision to select MMPI-2 RF scales for inclusion in the
regression analyses was based both on the construct assessed by
the individual scale and on past research findings. For example, the
mean profile on the MMPI-2 clinical scales for veterans with
PTSD has consistently been found to contain elevations on Clin-
ical Scales 2, 7, and 8 (Penk et al., 2005). Further, RC7 and RCd
were found to contribute in the prediction of PTSD in both men
and women veterans who screened positive for PTSD or who were
diagnosed with PTSD with structured interviews (Arbisi, Erbes,
Polusny, & Nelson, 2010; Arbisi et al., 2004; Wolf et al., 2008).
Additionally, anger (ANG) and social avoidance (SAV) are symp-

toms of PTSD and would be expected to contribute to the differ-
entiation between soldiers screening positive for PTSD and those
who do not. With regard to mTBI, somatic complaints (RC1), as
well as specific problem scales head pain complaints (HPC) and
cognitive complaints (COG) conceptually would be expected to
differentiate individuals who are reporting mTBI without screen-
ing positive for PTSD from those who report neither condition.
Finally the Malaise (MLS) scale, derived from items found on
MMPI-2 Clinical Scale 3 and highly correlated with the Harris–
Lingoes HY3 (Lassitude and Malaise) subscale, was included in
the regression analysis on the basis of the finding that HY3
prospectively predicted failure to return from disability after ex-
periencing a work-related injury (Bigos et al., 1991). Thus Hy-
potheses 1–6 were tested in the first regression analyses and
Hypotheses 7–10 were tested in the second set of regression
analyses.

When predicting screening positive for PTSD on the PCL-M
(positive PTSD screen only vs. no PTSD/no mTBI), we considered
two blocks of predictors: a general block including RCd, RC7, and
RC8 and a block including specific problem scales for ANX,
ANG, and SAV. Blocks were entered in two orders: Order 1, in
which general scales were followed by specific scales, and Order
2, with the reverse order of entry. As seen in Table 6, of the three
RC scales entered initially as a block, none were significant
independent predictors of PTSD screen, though the block did
predict group membership significantly (90% correct classifica-
tion), �2(3) � 17.69, p � .01. However, a trend toward signifi-
cance was found for RC7 ( p � .08). When conceptually related
specific problem scales AXY, ANP, and SAV were added in the
second block, the set contributed significantly to prediction, �2

Table 2
Differences on the Minnesota Multiphasic Personality Inventory–2 Restructured Form Higher Order and Restructured Clinical (RC)
Scales Between Participants Who Screened Positive for Posttraumatic Stress Disorder (PTSD), Traumatic Brain Injury (TBI), or Both
Disorders and Those Who Did Not

Scale

Controls
(n � 166)

PTSD only
(n � 21)

TBI only
(n � 33)

PTSD and
TBI

(n � 9)

d1 d2 d3

T score
M (SD)

T score
M (SD)

T score
M (SD)

T score
M (SD)

EID 45.9 (9.4)a 54.7 (13.2)b 47.4 (8.0)a 53.6 (11.5)b 0.93 0.14 0.87
THD 46.1 (5.4)a 48.8 (6.4)a 48.8 (7.7)a 51.1 (5.4)a 0.30 0.23 0.51
BXD 49.5 (8.8)a 55.9 (11.8)a 54.3 (9.6)a 52.9 (12.9)a 0.78 0.59 0.42
RCd 50.2 (9.0)a 56.8 (13.4)b 50.2 (8.1)a 54.4 (9.8)a,b 0.96 0.00 0.60
RC1 51.2 (8.7)a 61.0 (13.6)b,c 56.9 (13.8)a,b 63.3 (12.6)c 1.16 0.63 1.63
RC2 47.2 (10.0)a 52.4 (13.1)a,b 48.0 (8.8)a 58.2 (10.7)c 0.46 0.03 1.09
RC3 47.4 (9.5)a 53.2 (11.8)a 48.8 (10.1)a 48.8 (10.6)a 0.77 0.22 0.2
RC4 49.6 (8.8)a 57.6 (12.6)c 52.7 (8.4)a,b 49.0 (9.6)a 0.95 0.42 �0.07
RC6 51.7 (8.6)a 56.2 (10.1)a 53.8 (7.9)a 51.7 (5.0)a 0.41 0.10 �0.07
RC7 45.5 (8.6)a 55.0 (14.6)c 47.2 (9.8)a 50.1 (12.5)a,b 1.10 0.22 0.58
RC8 47.4 (6.2)a 53.6 (10.7)a 49.8 (9.4)a 53.2 (9.8)a 0.75 0.30 0.75
RC9 46.1 (9.0)a 51.4 (12.5)a 50.2 (9.0)a 50.2 (14.6)a 0.68 0.56 0.56

Note. EID � Emotional /Internalizing Dysfunction; THD � Thought Dysfunction; BXD � Behavioral/Externalizing Dysfunction; RCd � Demoraliza-
tion; RC1 � Somatic Complaints; RC2 � Low Positive Emotions; RC3 � Cynicism; RC4 � Antisocial Behaviors; RC6 � Ideas of Persecution; RC7 �
Dysfunctional Negative Emotions; RC8 � Aberrant Experiences; RC9 � Hypomanic Activation. Scale means with differing subscripts differ significantly
on post hoc analysis ( p � .05). d1 � Cohen’s d screen positive for PTSD only compared with controls (soldiers who did not screen positive for either PTSD
or mild TBI); d2 � Cohen’s d screen positive for mild TBI only compared with controls; d3 � Cohen’s d screen positive for both PTSD and mild TBI
compared with controls.
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(3) � 9.51, p � .05, though classification remained at 90%, with
AXY emerging as a significant, independent predictor for positive
screen for PTSD. In the final model with all six predictors, �2(6) �
27.20, p � .001, only AXY remained a significant predictor. When

the order of entry for the blocks was reversed (Order 2), the
specific problem scales initially added to prediction (90% correct
classification, �2(3) � 26.88, p � .001, but the more general scales
did not add to that prediction, �2(3) � 0.316, p � .957.

Table 3
Differences on the Minnesota Multiphasic Personality Inventory–2 Restructured Form Somatic and Cognitive Scales Between
Participants Who Screened Positive for Posttraumatic Stress Disorder (PTSD), Traumatic Brain Injury (TBI), or Both and
Those Who Did Not

Scale

Controls
(n � 166)

PTSD only
(n � 21)

TBI only
(n � 33)

PTSD and
TBI

(n � 9)

d1 d2 d3

T score
M (SD)

T score
M (SD)

T score
M (SD)

T score
M (SD)

MLS 49.6 (8.7)a 57.4 (9.9)b,c 52.4 (10.6)a,b 61.8 (11.8)c 1.02 0.36 1.66
GIC 51.4 (7.5)a 65.4 (16.2)b 51.4 (7.5)a 65.4 (13.8)b 1.15 0.00 1.41
HPC 51.3 (7.8)a 59.3 (13.2)b 56.5 (12.4)a,b 61.2 (15.5)b 1.12 0.64 1.50
NUC 53.4 (10.5)a 59.2 (16.5)a,b 58.2 (13.5)a,b 63.5 (18.1)b 0.55 0.51 1.20
COG 52.8 (10.5)a 62.6 (15.2)b 53.6 (12.2)a 63.7 (12.8)b 1.06 0.14 1.26
SUI 45.4 (3.6)a 45.4 (3.6)a 48.4 (5.4)a 48.4 (5.4)a 0.00 0.30 0.26
HLP 45.7 (6.7)a 51.6 (12.5)a 45.7 (6.7)a 51.6 (10.6)a 0.64 0.00 0.71
SFD 49.2 (8.8)a 52.6 (12.9)a 48.4 (6.4)a 50.6 (11.2)a 0.49 �0.09 0.12
NFC 46.8 (9.4)a 49.7 (10.3)a 46.0 (7.2)a 50.4 (10.8)a 0.33 �0.10 0.43
STW 46.5 (8.2)a 52.2 (12.8)b 47.8 (9.4)a,b 47.8 (10.5)a,b 0.84 0.20 0.23
AXY 48.2 (7.8)a 65.6 (21.1)b 54.6 (13.2)a 63.6 (15.8)b 1.42 0.38 1.59
ANP 50.0 (9.6)a 54.4 (11.2)a 50.4 (9.6)a 53.4 (12.9)a 0.74 0.09 0.59
BRF 46.2 (5.8)a 47.8 (6.8)a 46.2 (3.9)a 49.2 (4.9)a 0.15 �0.06 0.35
MSF 43.4 (6.2)a 45.9 (6.2)a 44.2 (6.2)a 46.8 (7.4)a 0.47 0.19 0.69

Note. MLS � Malaise; GIC � Gastrointestinal Complaints; HPC � Head Pain Complaints: NUC � Neurological Complaints; COG � Cognitive
Complaints; SUI � Suicidal/Death Ideation; HLP � Helplessness/Hopelessness; SFD � Self Doubt; NFC � Inefficacy; STW � Stress/Worry; AXY �
Anxiety; ANP � Anger Proneness; BRF � Behavioral Restricting Fears; MSF � Multiple Specific Fears. Scale means with differing subscripts differ
significantly on post hoc analysis ( p � .05). d1 � Cohen’s d PTSD only compared with controls (soldiers who did not screen positive for either PTSD
or mild TBI); d2 � Cohen’s d mild TBI only compared with controls; d3 � Cohen’s d screen positive for both PTSD and mild TBI compared with controls.

Table 4
Differences on the Minnesota Multiphasic Personality Inventory–2 Restructured Form Externalizing, Interpersonal, and Interest
Scales Between Participants Who Screened Positive for Posttraumatic Stress Disorder (PTSD), Traumatic Brain Injury (TBI), or Both
and Those Who Did Not

Scales

Controls
(N � 166)

T score

PTSD only
(N � 21)
T score

TBI only
(N � 33)
T score

PTSD and
TBI

(N � 9)
T score

d1 d2 d3M (SD) M (SD) M (SD) M (SD)

JCP 51.8 (9.8)a 55.4 (13.5)a 55.9 (10.5)a 52.4 (11.2)a 0.42 0.54 0.11
SUB 51.4 (8.4)a 56.5 (14.0)b 50.8 (8.4)a 51.4 (8.4)a 0.84 �0.10 0.00
AGG 47.6 (8.2)a 56.8 (14.2)b 52.8 (13.0)a,b 56.3 (14.2)b 1.08 0.61 1.15
ACT 43.6 (8.5)a 47.8 (12.5)a 45.2 (9.1)a 46.1 (10.2)a 0.60 0.27 0.43
FML 46.2 (8.1)a 52.4 (9.6)b 47.2 (8.1)a,b 42.8 (4.6)a 0.78 0.14 �0.36
IPP 47.2 (9.1)a 46.8 (8.2)a 46.6 (9.1)a 46.3 (7.4)a �0.09 �0.11 �0.15
SAV 50.5 (9.8)a 52.9 (10.6)a 51.9 (10.6)a 60.4 (6.2)b 0.35 0.22 1.18
SHY 46.9 (8.4)a 48.4 (9.3)a 47.2 (7.9)a 46.2 (9.8)a 0.33 0.07 �0.06
DSF 51.5 (9.5)a 56.4 (14.2)a 54.2 (13.1)a 56.4 (9.5)a 0.43 0.22 0.49
AES 41.3 (8.5)a 40.2 (8.0)a 40.2 (6.8)a 45.8 (10.8)a �0.15 �0.21 �0.49
MEC 59.2 (10.3)a 57.8 (12.6)a 61.4 (8.1)a 61.0 (5.4)a �0.12 0.24 0.17

Note. JCP � Juvenile Conduct Problems; SUB � Substance Abuse; AGG � Aggression; ACT � Activation; FML � Family Problems; IPP �
Interpersonal Passivity; SAV � Social Avoidance; SHY � Shyness; DSF � Disaffiliativeness; AES � Aesthetic–Literary Interests; MEC � Mechanical–
Physical Interests. Scale means with differing subscripts differ significantly on post hoc analysis ( p � .05). d1 � Cohen’s d PTSD only compared with
controls (soldiers who did not screen positive for either PTSD or mild TBI); d2 � Cohen’s d mild TBI only compared with controls; d3 � Cohen’s d screen
positive for both PTSD and mild TBI compared with controls.
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A similar approach was taken in predicting positive screen for
mTBI. Predictors were entered in two blocks: one with more
global predictors (RC1) and the other with specific problem scales
(COG, HPC, and MLS). Analyses were run twice: once with
global predictor (RC1) entered first, followed by specific problem
scales (Order 1), and again with specific problem scales entered
first, followed by the more global RC1 (Order 2). Coefficients for
both orders of analysis are presented in Table 7. When RC1 was
entered first, the first block correctly classified 84% of cases, and
RC1 was a significant predictor of group status, �2(1) � 9.32, p �
.01. The second block of more specific variables did not add
significantly to this prediction, �2(3) � 2.27, p � .05, although the

model with all predictors included remained significant, �2(4) �
11.59, p � .05. In the final model, no predictor emerged as a
significant independent predictor, presumably because of the in-
tercorrelation of the scales included (the range for the intercorre-
lations of the predictors in this sample was .48 to .80, consistent
with other samples (cf. Tellegen and Ben-Porath, 2008). When
specific problem scales were entered first, they significantly pre-
dicted group membership (83% correctly classified), �2(3) �
10.60, p � .05, with only HPC making an independent contribu-
tion. The addition of RC1 did not add significantly to the predic-
tion, �2(1) � 0.99, p � .05.

Discussion

The current study is the first to examine the utility of the
MMPI-2 RF in discriminating between non–treatment-seeking sol-
diers who screened positive for PTSD or mTBI from soldiers who

Table 5
Differences on the Minnesota Multiphasic Personality Inventory–2 Restructured Form Personality Psychopathology Five (PSY-5)
Scale Between Participants Who Screened Positive for Posttraumatic Stress Disorder (PTSD), Traumatic Brain Injury (TBI), or Both
and Those Who Did Not

Scale

Controls
(N � 166)

PTSD only
(N � 21)

TBI only
(N � 33)

PTSD and
TBI

(N � 9)

d1 d2 d3

T score
M (SD)

T score
M (SD)

T score
M (SD)

T score
M (SD)

AGGR-r 49.8 (8.7)a 53.8 (9.3)a 54.1 (9.6)a 55.2 (11.6)a 0.45 0.46 0.41
PSYC-r 45.2 (5.3)a 51.2 (8.4)a 48.5 (8.0)a 50.2 (5.8)a 0.68 0.31 0.71
DISC-r 53.2 (9.4)a 57.0 (11.6)a 56.7 (7.4)a 55.3 (11.8)a 0.40 0.36 0.05
NEGE-r 45.2 (8.8)a 54.0 (12.8)b 47.1 (10.1)a 49.2 (11.7)a,b 1.14 0.27 0.52
INTR-r 50.8 (10.1)a 52.1 (11.2)a 50.8 (10.4)a 61.0 (12.3)b 0.16 0.04 0.79

Note. AGGR-r � Aggressiveness–Revised; PSYC-r � Psychoticism–Revised; DISC-r � Disconstraint–Revised; NEGE-r � Negative Emotionality/
Neuroticism–Revised; INTR-r � Introversion/Low Positive Emotionality—Revised. Scale means with differing subscripts differ significantly on post hoc
analysis ( p � .05). d1 � Cohen’s d PTSD only compared with controls (soldiers who did not screen positive for either PTSD or mild TBI); d2 � Cohen’s
d mild TBI only compared with controls; d3 � Cohen’s d screen positive for both PTSD and mild TBI compared with controls.

Table 6
Logistical Regression Analysis Predicting Positive Screen on
Posttraumatic Check List

Variable � SE (�) Wald p

Block 1
Order 1

RCd .02 .08 .09 ns
RC7 .15 .09 3.01 .08
RC8 .03 .17 .03 ns

Order 2
AXY .88 .24 13.81 .000
ANP .13 .14 .85 ns
SAV .05 .10 .23 ns

Block 2
RCd .04 .09 .26 ns
RC7 �.04 .12 .12 ns
RC8 .04 .18 .04 ns
AXY .87 .31 7.71 .006
ANP .14 .17 .70 ns
SAV .03 .11 .09 ns

Note. Scales are from the Minnesota Multiphasic Personality
Inventory–2 Restructured Form (MMPI-2 RF): Restructured Clinical
Scales: RCd � Demoralization; RC7 � Dysfunctional Negative Emotions;
RC8 � Aberrant Experiences; AXY � MMPI-2 RF Specific Problem
Scale Anxiety; ANP � MMPI-2 RF Specific Problem Scale Anger Prone-
ness; SAV � MMPI-2 RF Specific Problem Scale Social Avoidance.

Table 7
Logistical Regression Analysis Prediction of Positive Screen on
Mild Traumatic Brain Injury

Variable � SE (�) Wald p

Block 1
Order 1

RC1 .16 .05 9.21 .002
Order 2

COG �.08 .12 0.49 ns
HPC .44 .16 7.38 .007
MAL .11 .15 0.56 ns

Block 2
RC1 .09 .09 0.99 ns
COG �.10 .12 0.74 ns
HPC .28 .23 1.51 ns
MLS .06 .16 0.13 ns

Note. Scales are from the Minnesota Multiphasic Personality
Inventory–2 Restructured Form (MMPI-2 RF): Restructured Clinical Scale
RC1 � Somatic Complaints; Specific Problem Scales: COG � Cognitive
Complaints; HPC � Head Pain Complaints; MLS � Malaise.
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do not screen positive for either condition. With regard to the
prediction of a positive screen for PTSD, Hypothesis 1 was not
supported in that RCd did not incrementally add to the prediction
of a positive screen on the PCL-M. There was a trend toward RC7
serving as a significant predictor of positive PTSD screen partially
supporting Hypothesis 2; however, Hypothesis 3, that RC8 would
also independently contribute to a positive screen on the PCL was
not supported. When the narrow-band specific problem scales
conceptually related to PTSD were added as a block, only AXY
added beyond the RC scales in prediction of positive screen for
PTSD. Further, AXY remained the single scale to add indepen-
dently when all scales were entered simultaneously in the regres-
sion. Thus, of the remaining three hypotheses related to the pre-
diction of PTSD screen with the MMPI-2 RF, only Hypothesis 4
that AXY would add independently to the prediction of PTSD was
supported.

When comparing mean scores of soldiers who screened positive
for PTSD and those who did not, we found large effects for
specific problem scales related to somatic and cognitive concerns,
anxiety, and PSY-5-r Neuroticism/Negative Emotionality. Further-
more, large effect sizes were found for MMPI-2 RF specific
problem scales associated with externalized behavior: SUB and
AGG. The observation that MMPI-2 RF scales associated with
both internalizing and externalizing behavior were elevated in
non–treatment-seeking soldiers who screened positive for PTSD is
consistent with Miller’s conceptualization of PTSD as a heteroge-
neous condition marked by two sets of individuals: one set con-
sisting of veterans who primarily display a pattern of disturbance
in internalizing behavior and another set consisting of veterans
who develop externalized behaviors associated with substance
abuse and aggression (Miller, 2003; Miller, Greif, & Smith, 2003;
Miller, Kaloupek, Dillon, & Keane, 2004; Wolf et al., 2008).
Unlike earlier studies using the MMPI/MMPI-2 clinical scales to
identify PTSD in combat veterans, there were no significant dif-
ferences between the group that screened positive for PTSD alone
and the two groups that did not screen positive for PTSD on RC2
and RC8. In contrast, the group that screened positive for PTSD
scored significantly higher on RC7, a measure of dysfunctional
negative emotions, supporting previous finding that the RC scales
are better discriminant measures of PTSD than were the Clinical
Scales (Wolf et al., 2008). Taken together, these findings provide
support for the construct validity of the MMPI-2 RF RC and
specific problem scales in identifying both the externalizing and
internalizing manifestation of PTSD in combat exposed soldiers.

Somewhat surprisingly, the MMPI-2 RF measures of social
avoidance and anger proneness tapping aspects of Cluster C and D
symptoms of PTSD on the DSM–IV did not contribute to discrim-
inating those soldiers who screened positive for PTSD from those
who did not. In addition, RC1 and the specific problem scales
associated with a range of somatic complaints were significantly
elevated in the PTSD group. Although elevation on these scales
was not predicted, there is certainly historical precedent for the
somatic manifestation of stress associated with combat exposure as
evidenced by Civil War soldiers who complained of cardiac dif-
ficulties and were thought to suffer from “soldiers’ heart”(Jones,
2006). Further, elevations on MMPI-2 scales associated with so-
matic complaints have also been observed in women with histories
of sexual abuse and who screen positive for PTSD (Arbisi et al.,
2010). The observation that newly returned soldiers who are ex-

periencing symptoms associated with PTSD may also report a
wide range of somatic complaints suggests that veterans suffering
from PTSD may first present in medical clinics for treatment of
somatic complaints rather than directly seek treatment through a
mental health facility. This inference has important implications
for the implementation of screening and where best to direct
efforts toward early detection of new PTSD cases in returning
veterans.

With regard to the hypotheses related to the prediction of mTBI
screen, as expected, RC1 predicted a positive screen for mTBI but
did not add incrementally to the specific problem scales (Hypoth-
esis 6). Of the conceptually related specific problem scales, only
HPC added incrementally to the prediction of a positive mTBI
screen, and neither NUC, MLS, nor COG added to the prediction
(Hypotheses 7–10). None of the MMPI-2 RF mean scale scores of
National Guard soldiers who screened positive for mTBI were
significantly different from controls, and there were no scales
where effect sizes exceeded the moderate range.

Given emerging findings that persistent cognitive complaints
resulting from blast exposure may be primarily attributable to the
emotional consequences of the traumatic event associated with the
mTBI, it is noteworthy that elevations on the MMPI-2 RF of
soldiers who screened positive for an mTBI but without a positive
screen for PTSD were no different from the MMPI-2 RF of
soldiers who did not screen positive for either PTSD or an mTBI.
This finding suggests that scale elevations found on the MMPI-2
RF of soldiers presenting for clinical evaluation and who report
persistent symptoms consistent with an mTBI are likely to be
experiencing the emotional consequences of the traumatic event
that resulted in the mTBI and should be treated accordingly. In
contrast, MMPI-2 RF scores of soldiers who screened positive for
PTSD, regardless of whether the soldier reported an mTBI, were
elevated on scales associated with internalizing disorders, includ-
ing RC7 and ANX. For example, large effect sizes were found on
the EID scale and RC scales RCd, RC1, RC4, and RC7 between
the group that screened positive for PTSD and the group that did
not. Of note, contrary to findings with Gulf War veterans diag-
nosed with PTSD, where a measure of unusual perceptions, cog-
nitions, and beliefs from the Schedule for Nonadaptive and Adap-
tive Personality was significantly related to PTSD diagnosis, there
was no significant difference on RC8—a measure of disturbed
sensory perception—across the groups (Gamez et al., 2007). In
part, the failure to observe differences on a measure of thought
disturbance may be related to the non–treatment-seeking status of
the assessed cohort and the fact that the assessment took place
within a research setting although this was similar to the data
collection context for the Gamez et al. (2007) study. An equally
compelling explanation for the failure to observe significant dif-
ferences on RC8 between the group screening positive for PTSD
and the group that did not is the more narrowly defined construct
associated with aberrant sensory experiences assessed by RC 8 in
contrast to the broader and less pathological construct assessed by
the eccentric perceptions scale on the Schedule for Nonadaptive
and Adaptive Personality (Clark, 1996; Tellegen et al., 2003).
Examination of these two instruments in veterans seeking treat-
ment for PTSD could serve to clarify this discrepancy. It is
possible that the non–treatment-seeking nature of the current sam-
ple precluded inclusion of individuals with more severe cases of
PTSD, such as those who experience dissociative states associated
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with flashbacks. The failure to include more severe cases of PTSD
could account for the failure to find differences across groups on
MMPI-2 RF scales that assess unusual sensory experiences.

Although small, the group marked by report of both mTBI and
PTSD is illustrative and suggests that the distress and impairment
thought to be associated with mTBI resulting from blast exposure
is more likely a consequence of emotional disturbance stemming
from PTSD. The group that screened positive for both mTBI and
PTSD was quite similar to the group that screened positive for only
PTSD, with the exception of scoring significantly higher on Fs,
PSY-5 INTR, RC2, and SAV than the other groups and lower than
the group that screened positive for PTSD on RC4, RC7, SUB, and
FAM. This pattern of scale elevations tentatively points to a
greater level of anhedonia and low positive emotions with less
externalized behavior in the combined group. Because of the
relatively limited number of soldiers in this group, further study is
warranted directed toward identifying distinctive features associ-
ated with the combination of mTBI and PTSD.

Notably, differences observed between the group that did not
screen positive for PTSD or mTBI and the groups that did screen
positive for those conditions provides useful information regarding
the performance of the MMPI-2 validity scales in identifying
noncredible responding. Given that the participants in the study
were not self-identified as having a psychological or an emotional
problem and were neither treatment nor compensation seeking, any
group differences found on the validity scales are likely to be the
direct result of symptoms of PTSD or symptoms associated with
mTBI rather than a consequence of deliberate noncredible report-
ing. Mean scale score elevations of the MMPI-2 validity scales in
the mTBI and PTSD groups, respectively, represent resting values
for the validity scales and provide a benchmark for the effect of
context of evaluation on validity scale performance (Wygant et al.,
2007). As would be expected, F-r and Fp-r were significantly
higher in the PTSD group than in the group that did not screen
positive for either PTSD or mTBI. Elevations on the same scales
in the mTBI group fell between the PTSD group and the group that
did not screen positive for the conditions. This same pattern of
scale elevation held for the Fs scale as well. Of particular impor-
tance, given concerns raised about the susceptibility of the FBS to
genuine somatic and cognitive symptoms, is the finding that the
mean score of the FBS-r in the group that screened positive for an
mTBI was not significantly different from scores of the group that
did not screen positive for either mTBI or PTSD. This finding
suggests that elevation on FBS-r cannot be attributed solely to
exposure to experiencing an mTBI and provides support for the
use of the scale in identifying noncredible report of cognitive and
memory problems, especially in the context of an evaluation of
cognitive complaints after an mTBI. However, the mean score of
the FBS-r scale in the PTSD group was T � 64 and statistically
different from scores of the other two groups that did not include
soldiers who screened positive for PTSD. The 13-point T score
difference between the PTSD group and the group that did not
screen positive for PTSD on the FBS-r is in contrast to the T-score
difference of 5.8 on the Fp-r between the same groups and is
consistent with previous findings that FBS may be less effective
than Fp in discriminating genuine PTSD from noncredible PTSD
outside the context of simultaneous complaints of cognitive and
memory problems (Arbisi, Ben-Porath, & McNulty, 2006; Efen-
dov, Sellbom, & Bagby, 2008).

The sample is generally representative of the larger combat
brigade that was deployed for 15 months to Iraq from which it was
drawn. However, the soldiers all came from the upper Midwest
and their demographic characteristics are consistent with that re-
gion of the United States (Polusny et al., 2010). Moreover, as the
soldiers were not treatment seeking and were evaluated as part of
a research protocol, the findings may not generalize to clinical
settings or to a more demographically diverse population of vet-
erans. However, the non–treatment-seeking status of the current
sample can be viewed as a strength of the study design, as these
findings provide a benchmark against which to compare veterans
who meet the same screening criteria for PTSD and mTBI in
clinical settings without the confounding influence of either con-
scious or unconscious response bias. Another limitation of the
study was that group assignment was based on self-report mea-
sures and not on structured clinical interviews. Consequently, the
groupings were developed on the basis of screening measures and
are likely to contain individuals who do not have the conditions.
Nonetheless, the PCL criteria used to identify group membership
are considered conservative and to result in relatively fewer false
positive and false negative decisions compared with other pub-
lished criteria (Hoge et al., 2004, 2009; Terhakopian et al., 2008).
The mTBI screen reflects common clinical practice used in both
the military and the Veterans Affairs to identify soldiers who
should be evaluated more thoroughly for mTBI. Another potential
concern is that the group who did not screen positive for either
PTSD or mTBI may have minimized the level of distress and
psychopathology that was present. Although there were more
soldiers who produced high scores on K-r (T � 72) in the group
that failed to screen positive for either PTSD or mTBI, the mean
score on K-r was significantly lower only for the combined group
when contrasted with the group that did not screen positive for
either PTSD or mTBI, suggesting that the group was not marked
by extreme defensiveness. Consequently, the likelihood that the
group composed of soldiers who did not screen positive for either
PTSD or mTBI contained individuals with either of those condi-
tions is relatively remote, and any mean differences on MMPI-2
RF scales found between the groups are due to a greater prepon-
derance of PTSD or mTBI in the designated groups.

In sum, this study is the first of its kind to examine the utility of
the MMPI-2 RF in discriminating between recently returned sol-
diers who screened positive for PTSD and mTBI from those who
did not report symptoms consistent with those conditions. Gener-
ally, conceptually related scales such as RC7 and ANX from the
MMPI-2 RF were found to be effective in identifying the PTSD
group. However, the MMPI-2 RF scales associated with somatic
concerns were also significantly elevated in the PTSD group,
suggesting that beyond symptoms commonly associated with
PTSD, veterans returning from the war in Iraq who screen positive
for PTSD report poor health and a range of somatic concerns. The
group that screened positive for mTBI did not appear more emo-
tionally distressed or somatically preoccupied than the group that
did not screen positive for either PTSD or mTBI. This observation
is consistent with findings regarding the long-term consequences
of exposure to mTBI and supports the notion that the etiology of
persistent postconcussive syndrome is primarily related to emo-
tional and psychological factors (Hoge et al., 2009; McCrea et al.,
2008). Finally, the FBS-r—a scale initially developed to identify
noncredible reporting of somatic and cognitive symptoms in indi-
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viduals undergoing civil litigation—was not significantly elevated
in the mTBI group. Consequently, the current study provides
evidence in support of the use of the FBS-r in identifying non-
credible report of symptoms following a head injury by demon-
strating the invariance of the FBS-r between those who have
experienced an mTBI and were not compensation seeking and
those who have not experienced an mTBI.
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