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Abstract

- Anthony M. Tarescavage? - Yossef S. Ben-Porath® - Mary E. Oehlert*

This study compares profiles of Minnesota Multiphasic Personality Inventory-2-Restructured Form (MMPI-2-RF) scale
scores from 1492 VA test-takers who served during the Vietnam or Gulf War service eras. The sample includes all such
cases collected at any VA posttraumatic stress disorder Clinical Teams across the United States between January 1, 2008
and May 31, 2015 using the MMPI-2 or MMPI-2-RF (via the VA Mental Health Assistant suite). Associations between
gender and score differences were also examined. In contrast to past research using the MMPI-2, results of this study suggest
that veterans are generally homogeneous in their MMPI-2-RF profiles across different periods of service. Specifically, the
magnitudes of mean differences are small and not clinically significant. Thus, responses on the MMPI-2-RF do not appear
influenced by service era. Implications for the clinical use of, and research with, the MMPI-2-RF are discussed within the

VA healthcare system.
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The Veteran Health Administration (VHA) provides medical
and psychological care for a large portion of the country’s
veterans. There are approximately 18.5 million veterans
presently in the United States and about 21% have mental or
physical health conditions resulting from, or exasperated by,
their military service (United States Census Bureau, 2017).
Accordingly, those who are service connected frequently
receive compensation for multiple conditions, including
both physical and mental health diagnoses (Veterans Benefit
Administration, 2017) and a variety of services options exist
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within the Veteran Affairs (VA) system to address veteran
healthcare concerns (e.g., routine and emergency medical
care, home-based primary care, domiciliary support, com-
munity living centers, and behavioral health). Moreover,
mental health problems frequently exist in addition to the
physical health concerns veterans experience (Selim et al.,
2004). Indeed, of the 4.5 million veterans screened in pri-
mary care settings, approximately a quarter, or 1.15 million,
were diagnosed with at least one of five common mental
health concerns (depression, posttraumatic stress disorder
[PTSD], substance use disorder, anxiety, and serious mental
illness; Trivedi et al., 2015). Psychologists play an increas-
ingly important role in the VA as there is an ongoing effort
to implement integrated mental health interventions (Zeiss
& Karlin, 2008). Thus, provision of services within the VA
medical system that is sensitive to both medical and psy-
chological concerns is vital to meeting the healthcare needs
of veterans.

Veterans frequently view their military identity as dis-
tinct from their civilian self, and reintegration into society
requires an adjustment and consolidation of these two identi-
ties (Orazem et al., 2017). Efforts to evaluate and understand
veteran experience, and subsequently presentation of health-
care concerns, require consideration of an array of distinct
service experiences (Armistead-Jehle, Soble, Cooper, &
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Belanger, 2017; Coll & Weiss, 2016). The era during which
a veteran served in the military, and the associated country
or region in which they were deployed, is a common descrip-
tive characteristic for contextualizing an individual’s mili-
tary service history. For instance, compensation for injuries
are categorized by periods of eligible service (Department of
Veteran Affairs, 2018). Bumper stickers, descriptive apparel,
self-affirming statements (e.g., “I am a Vietnam Vet”), and
other expressive methods are often used to express the time
and deployment locations occurring within their service
record. Moreover, research frequently examines differ-
ences between service eras (e.g., Mclaughlin, Nielsen, &
Waller, 2008; Teigen, 2006; Wilmoth, London, & Parker,
2010) or provides information on service era as a critical
sample descriptive characteristic (e.g., Bellet, McDevitt-
Murphy, Thomas, & Luciano, 2018; Ingram, Tarescavage,
Ben-Porath, & Oehlert, 2019a, b; Mozley, Willer, Weathers,
Beckham, & Feldman, 2005).

Currently, the two largest groups of veterans receiving
treatment within the VA healthcare system are those who
served during the Vietnam era (roughly 1961-1975) and
the Gulf War (1990 until present; Department of Veteran
Affairs, 2018). These groups report a variety of substantially
different wartime, homecoming, and medical experiences.
They tend to not only seek treatment at different rates and
in different ways (Boyd, Juanamarga, & Hashemi, 2015;
Rosenheck & Fontana, 2008; Quatana et al., 2014), but also
present with distinct sets of medical and diagnostic concerns
stemming from actual or perceived wartime conditions (e.g.,
varying rates of exposure to blast concussive force, Gulf
War Syndrome, and Agent Orange Exposure; Haley, Kurt, &
Hom, 1997, Stellman & Stellman, 2018; Wells et al., 2011).
Vietnam veterans report experiencing social rejection and
feelings of betrayal lasting for over 30 years following their
service (Desai, Pavlo, Harpaz-Rotem, & Rosenheck, 2016).
They are also more likely to apply for social security disabil-
ity than Gulf War Veterans (Muller, Early, & Ronca, 2014).
Additionally, there are demographic differences between
the groups, with Vietnam era veterans being more likely to
have been married, less likely to be female, less likely to be
working, and more likely to have a history of incarceration
(Fontana & Rosenheck, 2008; Maclean & Elder, 2007).

In addition to those concerns outlined above, a number
of studies have interpreted their findings in such a way as to
suggest that psychiatric issues also vary across service era.
Exemplifying this, Posttraumatic Stress Disorder (PTSD)
is a common psychiatric issue for those with military ser-
vice histories and impacts veterans in a manner that is dis-
proportionate to the civilian population (Kilpatrick et al.,
2013). Estimates suggest that between 13 and 14% of veter-
ans qualify for a PTSD diagnosis (e.g., Tanielian & Jaycox,
2008) and an approximate 17% of the veterans receive dis-
ability compensation from the VA solely because of PTSD
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(National Center for Veterans Analysis and Statistics, 2014).
Due to both its impact and frequency within this popula-
tion, PTSD is a public health epidemic for veterans (Dursa,
Reinhard, Barth, & Schneiderman, 2014). PTSD substan-
tially impacts physical and mental well-being (Kyle, Wade,
Andersen, & Ouimette, 2010; Maguen et al., 2010), as well
as social and family relationships (Galovski & Lyons, 2004).
Indeed, there is a substantive literature base documenting the
relationship between negative health outcomes and PTSD.
Chronic pain is a particularly common health concern which
is associated with greater prevalence of PTSD (Fishbain,
Pulikal, Lewis, & Gao, 2017; Outcat, Hoen, Yu, Franks, &
Krebs, 2016), as a significant portion of those with chronic
pain concerns report a history of trauma exposure (Akerb-
lom, Perrin, Fischer, & McCracken, 2017). More broadly,
those exposed to trauma, as well as those meeting diagnos-
tic criteria for PTSD, are more likely to experience various
physical health issues such as sleep disorders, respiratory
problems, and migraines (El-Gabalawy, Blaney, Tsai, Sum-
ner, & Pietrzak, 2018). Moreover, health problems seen
within those with PTSD include a broad array of issues
relating to gastrointestinal, radiological, musculoskeletal,
and general health concerns (Pacella, Hruska, & Delahanty,
2013).

When contrasting among service eras, PTSD prevalence
estimates have varied between 8 and 50% across differ-
ent wars and armed conflicts (e.g., Hoge & Warner, 2014;
McCarroll, Ursano, & Fullerton, 1995; Stretch, Marlowe,
Wright, Bliese, Knudson, & Hoover, 1996; Wolfe, Brown,
& Kelley, 1993). Of those eras which predominate cur-
rent VA service utilization (Department of Veteran Affairs,
2018), Vietnam era veterans have had notably higher prev-
alence rates than those from Gulf War deployments (Ful-
ton et al., 2014; Kang, Natelson, Mahan, Lee, & Murphy,
2003; Murphy, Johnson, Chung, & Beaton, 2003; Weiss
et al., 1994). Likewise, PTSD symptom severity has also
been found to differ by service era, albeit with somewhat
mixed results (e.g., Gros, Stachan, et al., 2011; Yoder
et al., 2012). To some extent, discrepancies in symptom
severity, differences in diagnostic patterns, prevalence
across service eras may be a result of differences in the
reliability and/or validity of the methods used to assess
them (Brown, Grubaugh, Knapp, & Acierno, 2016). In
addition to symptom checklists and diagnostic interviews,
which are subject to interviewer or evaluator bias, broad-
band measures with protocol validity scales are also used
to evaluate PTSD. These are objective instruments that
can be used to assess the array of clinical concerns cen-
tral to PTSD (i.e., avoidance behaviors, intrusive symp-
toms, negative mood and cognitions, and alterations in
arousal and reactivity; Sellbom, Lee, Ben-Porath, Arbisi,
& Gervais, 2012). They also evaluate common comorbid
concerns which have important clinical implications (e.g.,
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anger, aggression, depression, suicidality, hopelessness,
substance use; Crowson, Frueh, & Snyder, 2001; Jakup-
cak, Conybeare, Phelps, Hunt, & Holmes, 2007; Trivedi
et al., 2015). Importantly, broadband measures often have
validity scales to evaluate the extent to which the test-taker
provided an accurate report of their symptoms.

In a study by Glenn et al. (2002), the influence of ser-
vice era was examined on one of the most commonly used
broadband instruments, the Minnesota Multiphasic Per-
sonality Inventory-2 (MMPI-2; Butcher, Graham, Ben-
Porath, Tellegen, & Dahlstrom, 2001). After excluding
approximately 45% of the initial sample because these
individuals produced elevated MMPI-2 Validity Scale
scores, Glenn et al. (2002) found that Gulf War veterans
endorsed higher rates of hypomania, whereas Vietnam
veterans reported greater rates of depression, anxiety,
and social isolation. Those of different service eras also
reported different rates of two-point code types, which are
sometimes interpreted as representative of unique clinical
presentations; Vietnam era veterans were more frequently
classified as displaying 2-8/8-2 while Gulf veterans more
frequently had a 1-8/8-1 profile. In addition, they also
found that health-related concerns were higher in Vietnam
veterans, including those related to current health concerns
as well as physician diagnosed health problems.

Notwithstanding the strengths of the Glenn et al. (2002)
study (i.e., use of a broadband measure with validity scales),
the psychometrics of MMPI-2 scale have long been called
into question (e.g., Helmes & Reddon, 1993). Some of these
issues led to the development of the MMPI-2-Restructured
Form (MMPI-2-RF; Tellegen & Ben-Porath, 2008/2011),
which also has validity scales and substantive scales with
notably improved discriminant validity (Ben-Porath, 2012;
Simms, Casillas, Clark, Watson, & Doebbeling, 2005). To
date, research on the MMPI-2-RF has established a nota-
ble base of literature supporting it as a useful diagnostic
aide with veterans in a variety of healthcare settings within
the VA. Exemplifying some of this literature, several core
scales have demonstrated marked differences for those vet-
erans with PTSD, including Demoralization (RCd), Somatic
Concerns (RC1), Low Positive Emotions (RC2), and Dys-
functional Negative Emotions (RC7), all of which are con-
sistently higher among veterans meeting diagnostic criteria
(Wolf et al., 2008). In addition, the Anxiety (AXY) scale has
been identified as a key indicator of PTSD symptomatology
(e.g., Arbisi et al., 2011; Sellbom et al., 2012). Beyond use
as an aid for assessing PTSD, the MMPI-2-RF substantive
scales also predict a variety of clinically relevant criteria
across other VA treatment settings, including substance use
treatment programs (Forbey & Ben-Porath, 2007), inpatient
and outpatient mental health settings (Nelson, Anderson,
Hoelzle, & Arbisi, 2014), and primary care (Forbey, Ben-
Porath, & Arbisi, 2012; Ingram et al., 2019a).

Present Study

Service era represents a unique set of experiences, condi-
tions, and perspectives which may impact the presenta-
tion and delivery of healthcare services to veterans across
service setting. Past research demonstrates several differ-
ences across veterans from different service eras, including
physical and mental health symptom severity, although
research using well-validated, broadband measures with
protocol validity scales is lacking. Research using the
MMPI-2 has found distinct sets of presentation concerns
for those evaluated for PTSD that necessitated specific
evaluation and treatment needs for not only PTSD, but
also related physical health conditions. However, no simi-
lar investigations have occurred using the MMPI-2-RF,
despite research supporting the improved psychometrics of
its scales as well as its utility in assessing veteran relevant
health constructs. Therefore, this study utilizes the psycho-
metrically sound MMPI-2-RF to examine differences in
symptomatology across the Vietnam and Gulf War service
eras in a national sample of VA outpatients.

Method
Participants

This study draws its sample from a large national study of
VA patients assessed using either the MMPI-2 or MMPI-
2-RF between January 1st, 2008 and May 31st, 2015.
This study included only those patients whose assess-
ments were conducted in PTSD Clinical Team (PCT) set-
tings. We excluded patients who scored above the recom-
mended validity cut-scores on the MMPI-2-RF as such
scores indicate invalid responding and bias substantive
scale elevations (Ingram et al., 2019b). We excluded indi-
viduals whose electronic medical records indicated that
they did not serve in Vietnam or Gulf War periods. These
inclusion and exclusion efforts resulted in a valid sample
of 1497 (n="792 Gulf War and n=510 Vietnam). Table 1
provides demographic information for this study’s sample.
In general, participants are married, male, did not serve in
combat, and mostly served during the Gulf War. Veterans
from the Vietnam conflict were more likely to be married,
male, and have 100% service connection.
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Table 1 Demographic information

All Era of service
Gulf War Vietnam
Male 87.3% 82.5% n=792) 95.9% (n=510)
(n=1,492)

Marital status
Single
Married
Divorced
Widowed
Other/missing

Combeat service

% service con-

29.7% (n=443)
42.0% (n=626)
20.8% (n=311)
5.7% (n=85)
0.6% (n=27)
17.5% (n=226)

27.4% (n=263)
36.8% (n=353)
28.2% (n=271)
6.7% (n=64)
0.1% (n=9)
18.8% (n=152)

33.8% (n=180)
51.3% (n=273)
7.5% (n=40)
3.9% (n=21)
3.4% (n=18)
15.3% (n=74)

nected

NSC or 0 13% (n=17)  0.8% (n=7) 2.1% (n=10)
10 40% (n=53)  4.5% (n=38) 3.2% (n=15)
20 1.7% (n=22)  14% (m=12) 2.1% (n=10)
30 49% (n=64)  4.6% (n=38)  4.3% (n=20)
40 52% (n=69)  52% (m=44)  4.7% (n=22)
50 6.1% (n=80)  5.5% (n=47)  7.0% (n=33)
60 89% (n=117) 82% (n=70)  10.0% (n=47)
70 18.4% (n=243) 18.6% (n=158) 18.1% (n=85)
80 16.8% (n=221) 18.6% (n=158) 13.4% (n=63)
90 10.8% (n=143) 12.6% (n=107) 7.7% (n=36)
100 22.0% (n=290) 19.1% (n=162) 27.3% (n=128)

Frequencies were calculated out of those with available demographic
information. Percentages were calculated based on available demo-
graphic information. Combat service status was available for 1290
(86.6%) study participants and information about service connec-
tion was available on 1,319 participants (88.4%). Age was not coded
within the database utilized for analysis

Instruments
MMPI-2-Restructured Form

The MMPI-2-RF (Tellegen & Ben-Porath, 2008/2011)
is a 338-item personality measure comprising 51 scales,
which includes 9 validity indicators used to determine if
a respondent’s profile is interpretable. The validity scales
of the MMPI-2-RF are effective at discerning feigned and
actual symptoms but are sensitive to veteran status and
veteran relevant issues (e.g., PTSD, neurological com-
plaints; Ingram & Ternes, 2016). The interpretive manual
of the MMPI-2-RF specifies the following scale scores
as indicating probable patterns of invalid responding:
VRIN-r >80, TRIN-r >80, F-r=120, Fp-r > 100, Fs > 100,
RBS > 100, FBS-r> 100, L-r > 80, and K-r>70. Addition-
ally, profiles may have compromised scale validity if an
insufficient number of items are scorable (CNS >15). The
remaining 42 substantive scales measure various clini-
cal constructs and are structured hierarchically. These
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substantive scales include 3 Higher-Order construct scales,
9 clinical scales referred to as the Restructured Clinical
(RC) scales, 23 specific problem scales, 2 interest scales,
and the scales of the Personality Psychopathology 5 (PSY-
5). Included within the 23 specific problem scales are 5
scales assessing explicit health-related concerns: Malaise
(MLS), Gastrointestinal Complaints (GIC), Head Pain
Complaints (HPC), Neurological Complaints (NUC), and
Cognitive Complaints (COG). Scores on the substantive
scales are measured using standardized uniform 7 scores,
with a score of 65 equating to approximately the 92nd
percentile.

Procedures

This study utilized data which were extracted from the VA
Informatics and Computing Infrastructure (VINCI). This
platform allows IRB approved access to the Corporate
Data Warehouse (CDW) where veteran medical records
(including mental health assessments) have been electroni-
cally entered. From CDW, MMPI-2 and MMPI-2-RF item
responses were extracted for all test administrations between
January 1st, 2008 and May 31st, 2015. These item responses
were used to calculate MMPI-2-RF scale scores, which is
possible because all the 338 MMPI-2-RF items are included
on the 567 item MMPI-2. Participant MMPI-2/RF responses
included no item missing data. Two papers have been pub-
lished using this database, one calculated context-specific
comparison groups using the MMPI-2-RF substantive scale
scores (Ingram et al., 2019a) and the second examined pat-
terns of validity scale functioning (Ingram et al., 2019b).
This paper expands existing analyses by exploring the
impact of service era on clinical presentation.

For this investigation, we identified PCT using stop codes
to provide comparable results to the previous study compar-
ing service era on the MMPI-2 (i.e., Glenn et al., 2002).
Stop codes are numeric values defining the type of clinic
in which a clinical service is being conducted; this study
included only those administrations which took part in a
PTSD Clinical Team (Stop code 540). These specialty PTSD
clinic treatment teams utilize evidence-based treatments and
assessments for trauma-exposed individuals, most of whom
meet diagnostic criteria for PTSD (e.g., 89-91%; Glenn
et al., 2002; Mozley et al., 2005). In this way, study partici-
pants were those identified by VA providers as warranting
evaluation due to reported trauma exposure. Likewise, those
identified as having trauma exposure are likely to experi-
ence substantive health-related concerns (El-Gabalawy
et al., 2018). Because of the nature of service era coding
within the VA electronic medical record system, the Gulf
War period includes those individuals in Operation Enduring
Freedom (OEF), Operation Iraqi Freedom (OIF), Operation
New Dawn (OND), and the Gulf War.
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Results

A series of one-way ANCOVAs were planned to evaluate
differences between Vietnam and Gulf War Veterans across
the substantive scales of the MMPI-2-RF. Biological sex
was entered as a covariate to account for gender differences
in MMPI-2-RF scores, as 82.5% of Gulf War patients were
male compared to 95.9% of Vietnam War veterans. Because
the large sample size in this study led to a very high power
to detect statistically significant effects, an a priori decision
was made to only interpret clinically meaningful differences
as defined by a medium effect size or the equivalent of 5
T-score points (Rosenthal, Rosnow, & Rubin, 2000).

As presented in Tables 2 and 3, One-Way ANCOVAs
indicated that all differences were of less than a mod-
erate effect size as defined by Cohen (d <1.501; 1988).

Additionally, all but six analyses were of a negligible
effect size (d <1.20l). In this subset of analyses, Gulf
War Veterans scored slightly higher than Vietnam War
Veterans on Gastrointestinal Complaints (d=.25), Head
Pain Complaints (d=.31), Anxiety (d =.24), and Discon-
straint (d=.21). In contrast, Vietnam War Veterans scored
slightly higher than Gulf War Veterans on the Neurological
Complaints (d=.26) and Multiple Specific Fears Scales
(d=.37). Additionally, phi coefficients were calculated
to compare rates of substantive scales elevation between
service eras. In general, substantive scales shared similar
T65 and T75 elevations with phi coefficients falling in the
negligible range. Along with a pattern of small effect-size
differences in the somatic scales, Vietnam War veterans
had greater rates of T65 and T75 elevation than Gulf War
veterans on Suicidal Ideation scale (SUI).

Table2 ANCOVA results for service era with gender covaried for validity, higher-order, and restructured clinical scales

Scale Overall Gender (covariate) Service era Gulf war (n=960) Vietnam (n=532) p>65 @>75
M SD  F(1,1489) F(1,1489) d M %>65 %=>75 M %>65 %>T15
Validity - - - - - - - - - - - - -
VRIN-r 53.0 93 0.814 1.482 .08 534 - - 528 - - - -
TRIN-r 573 6.5 3.222 2.895 —.11 56.7 - - 573 - - - -
F-r 80.9 18.5 0.240 0.156 —-.03 80.5 - - 80.9 - - - -
Fp-r 65.1 13.2 0.040 9.087%#* 16 658 — - 63.6 — - - -
Fs 709 12.7 0.163 0.340 04 71.1 - - 71.1 - - - -
FBS-r 753 13.9 19.855%%%* 6.108* 18 73.1 - - 714 - - - -
RBS 712 15,5 0.243 2.257 .09 76.0 - - 748 - - - -
L-r 40.1 9.0 1.001 2.414 .07 544 - - 53.6 - - - -
K-r 544 95 0.033 0.041 .01 40.1 - - 40.0 - - - -
Higher-order - - - - - - - - - - - - -
EID 67.8 12.1 17.883%%%* 0.797 .00 69.1 64.5% 344% 69.7 62.4% 329% -0.02 -0.01
THD 594 124 0.283 3.148 —-.09 552 27.1% 109% 53.7 30.8% 11.7% 0.04 0.01
BXD 57.1 11.3 55.456%%*%* 5.770% .05 59.2 289% 92% 604 263% 62% —0.03 —0.05
Restructured clinical — - - - - - - - - - - - -
RCd 664 11.5 12.093 1.801 11 68.6 632% 33.8% 67.8 57.7% 28.8% —-0.05 —0.05
RC1 69.1 11.7 4.560 0.152 .00 69.7 69.0% 30.7% 699 67.7% 28.4% 0.02 -0.02
RC2 68.6 142 4.456 0.255 —.01 693 64.6% 353% 69.7 63.9% 357% -0.01 <.01
RC3 58.6 114 0.104 0.166 .02 58.6 352% 6.5% 583 346% 45% —-0.01 0.03
RC4 59.2 114 7.637 0.287 —.06 58.1 334% 9.0% 585 34.6% 10.5% 0.01 0.03
RC6 60.9 13.0 1.895 1.076 .07 61.7 385% 17.5% 609 338% 16.5% —-0.04 —0.01
RC7 63.6 12.2 16.876%** 0.578 .08 653 52.1% 222% 648 46.1% 21.6% -0.06 —0.01
RC8 61.7 11.6 1.760 0.609 —.06 61.0 36.8% 13.6% 61.5 389% 14.7% 0.02 0.01
RC9 52.9 10.3 36.871%%** 13.244%** 13 51.8 158% 34% 498 10.7% 1.1% —0.07* —-0.07*

No differences between service eras exceed Cohen’s (1988) interpretive classifications for small, medium, or large effects. % of elevations above
T65 and T75 were not calculated for validity scales. Validity Scale means are following exclusion for invalid responding using standard exclu-
sion criteria (VRIN-r> 80, TRIN-r> 80, F-r> 120, Fp-r>100). Means presented are averaged over gender

*p <.05, #*p<.01, ¥*¥*p <.001. F and ¢ values without a * indicate non-significance
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Table 3 ANCOVA results for service era with gender covaried for somatic/cognitive, internalizing, externalizing, interpersonal, and Psy-5 scales

Scale M SD  Gender (covariate) Service era Gulf war (n=960) Vietnam (n=532) @>65 @>175
F(1, 1489) F(1,1489) d M %>65 %=>75 M % >65 %>75
Somatic/cognitive — - - - - - - - - - - - -
MLS 72.1 11.2 3.141 3.291 —-.08 723 71.6% 559% 734 75.8% 58.1% 0.04 0.02
GIC 64.2 15.7 14.961%** 15.022*%** 25  67.1 46.7% 29.7% 63.8 352% 19.9% —0.10%%% —0.10%%*
HPC 63.1 114 4.203* 26.943***% 31 649 54.9% 21.0% 61.7 38.9% 10.7% —0.15%*%* —(.,13***
NUC 67.5 134 2372 19.213%+* —26 65.7 61.6% 31.9% 689 70.7% 42.3% 0.09%**  (.10%**
COG 70.0 13.4 0.247 10.420 18 71.1 65.1% 52.1% 68.7 56.8% 43.8% —0.08 —0.08
Internalizing - - - - - - - - - - - - -
SUIL 58.0 17.0 0.604 31.528 —.08 56.5 374% 155% 61.7 524% 239% 0.15%%%  (.10%%*
HLP 59.6 13.8 0.377 7.129 —.14 59.1 329% 149% 61.2 374% 20.5% 0.04 0.07**
SFD 60.3 12.3 28.327 0.412 09 624 49.6% 30.8% 62.0 462% 252% —0.03 —0.06*
NEFC 57.8 11.6 32.871 0.045 05 596 26.6% 165% 59.8 129% 12.6% —0.04 —-0.05
STW 60.5 11.5 4.779 8.286 18 619 50.5% 93% 60.1 419% 5.6% —0.08%%* —0.06*
AXY 76.7 15.5 0.366 17.692*** 24 783 80.7% 61.1% 747 73.7% 50.4% —0.08%%% —0.10%%*
ANP 63.0 124 7.324 8.160 A2 627 584% 163% 60.7 50.4% 13.3% —0.08***% —0.04
BRF 57.7 12.8 37.086 0.027 .07  60.0 23.1% 102% 599 18.4% 73% —0.05%*% —0.05
MSF 48.5 8.7 67.992 71.206%**% —.37 49.2 63% 0.7% 531 11.7% 0.8% 0.09 <.01
Externalizing - - - - - - - - - - - - -
ICP 55.7 12.5 12435 2.372 —.12 541 19.1% 102% 55.1 22.6% 12.0% 0.04 0.03
SUB 56.7 129 4.682 3.001 07 564 259% 14.0% 55.1 21.8% 11.1% —-0.04 —-0.04
AGG 59.4 124 33.157 5.181 06 579 357% 11.0% 564 333% 92% —0.02 -0.03
ACT 51.1 113 6.263 0.099 .04 520 183% 80% 518 11.8% 4.7% —0.08 —0.06
Interpersonal - - - - - - - - - - - - -
FML 55.8 11.6 35.327 0.066 .08 579 20.6% 5.6% 577 203% 49% < .01 -0.02
PP 47.6 9.8 43414 8.319 —-.09 489 68% 1.1% 505 8.6% 09% 0.03 <-.01
SAV 65.7 12.6 2.060 0.133 .00 652 63.0% 40.1% 650 64.7% 41.2% 0.02 0.01
SHY 52.7 104 12.127 6.067 —.10 532 192% 7.4% 547 22.6% 11.8% 0.04 0.07%*
DSF 66.6 17.0 1.900 0.195 —.04 658 551% 36.8% 662 55.6% 38.0% < .01 0.01
PSY-5 - - - - - - - - - - - - -
AGGR 56.0 119 83.814 12.733 10 537 318% 7.5% 514 267% 34% —0.05 —0.08%%*
PSYC 58.6 12.0 0.028 3.619 —.10 582 263% 104% 594 31.0% 10.2% 0.05* <-.01
DISC 56.0 10.4 94.393*%%* 32.894+%*% 21 542 242% 79% 511 17.9% 41% —0.07%* < — (02%*
NEGE 64.8 12.5 7.588 0.073 .04 657 527% 251% 657 519% 258% <-.01 <-.03
INTR 67.0 13.9 0.175 0.074 —-.02 668 57.5% 31.3% 67.0 57.3% 33.6% < —.01 <-.04

No differences between service eras exceed Cohen’s (1988) interpretive classifications for medium or large effects for scale means. Small effect

differences in scale means are bolded

*p <.05, #*p<.01, ¥*¥*p <.001. F and ¢ values without a * indicate non-significance

Discussion

This study evaluated differences in mean scale scores
and elevation frequencies on the substantive scales of the
MMPI-2-RF across two distinct periods of military service
in a nationally drawn sample of veterans assessed on a
unit for PTSD treatment. Earlier research found service
era differences for veterans evaluated on the MMPI-2 that
suggested different interpretive and treatment needs within
the VA healthcare system (Glenn et al., 2002). Results
from this study suggest four trends that are relevant for

@ Springer

the use of, and research with, the MMPI-2-RF: (a) veter-
ans assessed are generally homogeneous in their report of
average symptom severity across service eras as signifi-
cant scale differences are uncommon, (b) the magnitude of
effect is small in instances where mean differences emerge,
(c) patterns of symptom differences between eras on the
MMPI-2-RF differ from the MMPI-2 and most differences
reflect non-PTSD diagnostic concerns (i.e., somatic/cogni-
tive complaints), and (d) service era differences are more
identifiable when the frequency of clinical elevations
(T>65/T>75) is compared.
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Substantive scale means are generally similar across ser-
vice eras; however, there are more differences in elevation
frequencies which are statistically significant. These differ-
ences in elevation frequency are most observable on the Spe-
cific Problems (i.e., somatic/cognitive, internalizing, exter-
nalizing, and interpersonal) and PSY-5 Scales, rather than
the Higher-Order and Restructured Clinical Scales. These
differences were particularly pronounced for scales assess-
ing constructs relevant to behavioral health settings, and
those associated with trauma exposure. Vietnam veterans
endorse Gastrointestinal Complaints (GIC) and Head Pain
Complaints (HPC) less frequently; however, Neurological
Complaints (NUC) are more common. A greater frequency
of elevated NUC scores is consistent with an aging popula-
tion that is more likely to experience neurological concerns,
including problems with balance, motor coordination, and
increased sensory problems. Those who served during the
Gulf War had higher AXY and DISC-r, consistent with a
more disinhibited and externalizing presentation. Such a
presentation may partially reflect a developmental trajectory,
especially for DISC-r, which captures elements of impulsiv-
ity that is higher among younger populations. Those scales
also reflect a more severe exposure to trauma as many relate
to core PTSD criteria (AXY; Sellbom, Lee, Ben-Porath,
Arbisi, & Gervais, 2012) and the course of symptom pres-
entation (DISC-r; Sadeh, Miller, Wolf, & Harkness, 2015).

Despite small differences in some health-related concerns
and PTSD-related content, the magnitude of means and
frequency of these scale elevations do not appear to differ
enough to necessitate the use of separate comparison groups
for these service eras in provision of healthcare services.
While research documents a consistent relationship between
PTSD and physical health concerns (Akerblom etal., 2017;
Pacella et al., 2013), substantial health-related differences
do not emerge as a function of service era. Accordingly,
this may be understood within the framework that the health
issues common to those being evaluated for PTSD are a gen-
eral response to disorder arousal symptoms (EI-Gabalawy
et al., 2018) and do not stem from specific service era or
deployment experiences (e.g., rates of concussive force
exposure, Agent Orange, or Gulf War Syndrome). This has
direct clinical implications because the current MMPI-2-RF
VA comparison groups do not include Gulf War veterans but
can, nonetheless, be used with individuals of this service
era. An ability to generalize findings across service eras is
critical to improving assessment veracity, and subsequent
treatment recommendations, as the MMPI-2-RF is widely
used within the VA in a variety of healthcare services and
clinic types (e.g., Ingram et al., 2019a; Russo, 2017).

Across both service eras, the rates at which both Viet-
nam and Gulf War veterans endorsed suicidal thinking are
high. This elevation is consistent with the elevated risk of
suicide in veterans (Kang, Bullman, Smolenski, Skopp,

Gahm, & Reger, 2015), particularly those with trauma
histories (Jakupcak, Cook, Imel, Fontana, Rosenheck, &
McFall, 2009). Alternatively, past research indicates that
SUI scores are increased by the presence of potentially
life-threatening medical problems (Tarescavage e al.,
2013), which may explain why SUI elevations were more
common among the older Vietnam veteran population.
Nevertheless, clinicians should continue being mindful of
the potential for suicidal risk—particularly within aging
veterans. More generally, primary care settings appear to
provide an optimal service location in which to regularly
conduct those suicide screenings within the VA healthcare
setting (Ashrafioun et al., 2016; Oslin et al., 2006) and the
MMPI-2-RF has documented utility within various medi-
cal settings (Forbey et al., 2012; Ingram et al., 2019a),
including for spinal surgery and bariatric evaluations (e.g.,
Block, Ben-Porath, & Marek, 2013; Marek et al., 2012).

In contrast to the current investigation using the MMPI-
2-RF, past MMPI-2 research has yielded notable differ-
ences in symptomatology across service eras. As noted
earlier, Glenn et al. (2002) examined MMPI-2 scores and
found that Gulf War veterans endorsed higher rates of
hypomania, whereas Vietnam veterans reported greater
rates of depression, anxiety, and social isolation. Con-
versely, in this study there were no meaningful differences
in these areas across service eras. These differences may
reflect the improved discriminant validity of the MMPI-
2-RF scales. Additionally, whereas Glenn and colleagues’
investigation of the MMPI-2 utilized a single over-report-
ing scale to exclude invalid protocols, we utilized all nine
MMPI-2-RF Validity Scales. As such, substantive score
comparisons in this study are much less influenced by
response bias differences across service eras.

This study should be considered within the scope of
its limitations. First, although a very high percentage of
individuals in PCT teams meet criteria for PTSD (approxi-
mately 90%; see Glenn et al., 2002; Mozley et al., 2005),
the individuals assessed as part of this study were not
screened for PTSD or other psychiatric diagnoses. Accord-
ingly, it is possible that, to a small extent, scores com-
parisons vary across groups as a function of their diag-
nostic presentation. Additionally, veteran age, as well as
additional deployment information (other than service
era), was not available, which would have been beneficial
in identifying service-related experiences and how they
may mediate symptom presentation. Finally, only self-
report information was available for the current study. It
would have been useful to further compare differences
in symptom presentation on the MMPI-2-RF as well as
clinician-rated structured interviews. Notwithstanding
these limitations, this study’s 7-year national sample pro-
vides a comprehensive evaluation of service-era differ-
ences and offers supplemental understanding about what

@ Springer
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considerations are important during assessments within
the VA healthcare system.
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