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Background: Over-reporting of posttraumatic stress disorder (PTSD) symptoms has been observed in some cases, following a motor
vehicle accident (MVA). It has been suggested, however, that these are cases of underdiagnoses in primary care settings. The current
study focused on people with PTSD in primary care settings who experienced an MVA and do not seek psychiatric help.
Methods: In the over 3000 patient registry of a primary care clinic, 174 people who experienced an MVA (PE-MVA) were identified. The
final sample included 45 PE-MVA, who were administered the Clinician-Administered Posttraumatic Stress Disorder Scale (CAPS-2), and
completed the Injury Severity Scale (ISS) and the Minnesota Multiphasic Personality Inventory-2 (MMPI-2) content scales.
Results: PE-MVA with PTSD reported more psychopathology on both MMPI-2 and CAPS-2 than those without PTSD. Severity of
injury, measured by the ISS, did not differ significantly between the two PE-MVA groups. The significant differences between the PE-
MVAwith PTSD and those without PTSD disappeared after adjusting for the covariates of bias scales [Infrequency (F) and Fake Bad
(FBS)] in MMPI-2, but not in CAPS-2.
Conclusion: The results suggest that in primary care settings, PE-MVA with PTSD who do not seek psychiatric help, over-report
psychiatric and somatic symptoms. In a personal injury setting the F scale of the MMPI-2 showed less sensitivity to exaggerated
somatic symptoms than the FBS scale. Bias scales of PE-MVA with PTSD are major contributors to the elevation of the MMPI-2
scores but not the CAPS-2 score.
Keywords: posttraumatic stress disorder, PTSD, motor vehicle accidents, MVA, Minnesota multiphasic personality inventory-2,
MMPI-2, clinician, administered posttraumatic stress disorder scale-2, CAPS-2, injury severity scale, ISS

Introduction
Motor vehicle accidents (MVA) are the leading cause of posttraumatic stress disorder (PTSD) in civilian populations.1

Diagnosing PTSD in people who experienced MVA (PE-MVA) is critical for the return to previous functioning levels.2

Diagnosis of the genuine PTSD after MVA can be difficult because the diagnosis relies heavily on subjective symptoms.3

The medical, financial and legal context can significantly influence the presentation of psychiatric symptoms after MVA.4

The relationship between traumatic event (eg, MVA) and the subsequent psychiatric symptoms made PTSD highly
amenable to compensation claims.5 Furthermore, it is widely believed that most PE-MVA who seek psychiatric help are
compensation-seeking persons motivated to exhibit more serious difficulties than they actually have.6 Young6 therefore
suggests taking into consideration the option of malingering before diagnosing PTSD in situations where secondary gain
may exist. In contrast, others noted that the possibility of compensation does not influence significantly presentation of
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PTSD symptoms in PE-MVA.7 Some PE-MVA may over-report PTSD symptoms due to a variety of reasons, such as (i)
a “cry for help” related to severity of physical and psychiatric symptoms, (ii) hoping to obtain financial or social
compensation and (iii) attempting to avoid criminal charges for having caused the MVA. In contrast, Green et al8 and
Vermetten9 found that PE-MVA may play-down the difficulties they experience and under-report their symptoms in an
act of denying their true distress. PTSD, therefore, is often under-diagnosed and subsequently goes untreated. Lange
et al10 suggest that in a primary care setting, PE-MVA with PTSD may be under-diagnosed because they do not seek
attention for their psychiatric symptoms. Little is known about the discrepancy between over-reporting of PTSD
symptoms and under-diagnosing of PTSD patients in the primary care setting.

The phenomenon of different response bias in reporting symptoms may cause clinicians to doubt PTSD in substantial
portion of PE-MVA.11,12 In situation when potential disability-related financial compensation aspects of trauma are
involved, the authenticity of psychopathological symptoms is unclear since it is inferred by subjective impression of the
psychiatrist.13 It is not surprising, that prevalence of PTSD after MVAvary from 0% to 53%, depending on the diagnostic
assessment method.14

The prevalence of PTSD is closely related to the assessment method, in which symptoms are evaluated.15 The use of
a battery of reliable and valid instruments designed to provide an objective quantification of psychological “injury”,
included trauma-specific measures (self-reports and observer’s rating scales) have been recommended as a practice
standard in the diagnosis of PTSD.16 The Minnesota Multiphasic Personality Inventory-2 (MMPI-2)17 is the most widely
used instrument in PTSD evaluation and helps to ascertain the severity of psychopathology, as well as to identify over- or
under-reporting styles of symptom presentation.18

It is possible that over- or under-reporting of PTSD symptoms in MVA may stem from the fact that most studies on
this subject were conducted either in outpatients who sought psychiatric treatment,19 or in forensic settings.20 It seems
that in primary care, PE-MVA with PTSD tend to express somatic symptoms, rather than “mental” ones, probably
because they are unaware of the association between physical symptoms and psychological trauma.21 Namely, these
patients complain about experiencing things like accelerated pulse, headaches, various aches and pains, shortness of
breath, etc., rather than expressing mental distress. Previously, PTSD has been associated with greater utilization of
health-care resources.22

The influence of PTSD symptoms’ presentation on clinical diagnosis among MVA-victims in primary care setting is
unclear. Moreover, it is unclear if PTSD diagnosis among patients who did not seek psychiatric help is related to the
over-reporting of symptoms.

In the current study, we examined PE-MVA in a primary care clinic who did not seek psychiatric help despite the
trauma they were exposed to. The diagnosis of PTSD was established with the Structured Clinical Interview for Axis
I DSM-IV Disorders—Patient Version (SCID-I/P). The SCID-I/P was also used to assess the possible relationship
between the PTSD and the MVA according to the temporal relationship between the two. The Clinician-Administered
Posttraumatic Stress Disorder Scale (CAPS) was used to detect the severity of PTSD symptoms. Subsequently, the
association between the patients’ subjective reports and the physician-rated scores of PTSD symptoms was assessed by
the MMPI-2 and by the CAPS, respectively. We decided to focus on the relationship between the somatic versus mental
patterns of PTSD symptoms as assessed by the MMPI-2 and the clinical interpretation in observer-rating CAPS in
primary care setting.

Materials and Methods
Subjects
Participants consisted of adults who had been involved in MVAs between the years 1993–1999 (registration of PE-MVA
began in 1993). Their data was retrieved from the medical registry of a general-health community outpatient clinic in the
town of Ness-Ziona, Israel that serves a population of over 4000. The data consisted of the individuals’ medical records
from the emergency room they visited following the MVA, medical practitioners in various specialties associated with
the treatment of PE-MVA, and from information provided by the individuals themselves. This included police department
confirmation of the road accident occurrence and records maintained by the hospital to provide insurance agencies with
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precise information regarding the MVA. Medical information concerning the potential participants was obtained from
their medical records.

Individuals were included in the study if they were between the ages of 18 and 65 years and had been involved in an
MVA that occurred at least 90 days prior to being interviewed in person. All PE-MVA (drivers, passengers, and
pedestrians) with all injury types were included in the study sample. The procedures, clinical characteristics of the
participants and comorbidities have been described in a previous publication based on the same data set.23 The current
study constitutes a secondary analysis based on previously unanalyzed data from the same data set.

The data set comprised 174 medical records. The psychiatrist (M.K.) and the family physician systematically
reviewed all the medical records. Pregnant patients (2 subjects), patients currently serving in the army (3 subjects), or
patients who had a prior severe neurological or medical illnesses (12 subjects), schizophrenia (3 subjects), or intellectual
disability (2 subjects) were excluded from the study. In addition, 20 patients were excluded from the study because they
did not meet the age criteria. After excluding these patients, 132 participants were found to fit the inclusion criteria of the
study.

The clinicians contacted all the potential participants by telephone. Thirty individuals were untraceable (due to an
address or a phone number change). Out of the 102 people reached by telephone, 60 (61%) agreed to participate in the
study. The subjects who agreed to participate were invited to the regional outpatient clinic. Participants who disagreed to
attend the clinic for evaluation were visited at home by the psychiatrist. The purpose of the study was fully explained to
all potential participants prior to the interview.

Fifteen participants (25%) were excluded because of a technical problem with their MMPI protocols (inability to
complete MMPI protocols). The final sample included 45 participants. The group of PE-MVAwith PTSD included 7 men
(35%) and 13 women (65%). The controls – PE-MVAwithout PTSD – included 10 men (40%) and 15 (60%) women. In
the PTSD group 15 (75%) of the participants were married, one person was single (5%) and 4 (20%) people were
divorced. In the control group 18 participants were married (72%), two of them (8%) were single and 5 (20%) people
were divorced (see Table 1).

The study was approved by the Ness-Ziona Mental Health Center Review Board and written informed consent was
obtained from all participants.

Measurements
Structured Clinical Interview for Axis I DSM-IV Disorders—Patient Version (SCID-I/P)
As described previously,23 in the ambulatory setting, a trained research psychiatrist conducted face-to-face interviews for
observer-rating scales in addition to clinical examination. Participants were asked to complete a questionnaire regarding
their demographic characteristics (age, gender, education, marital status), employment since the MVA event, prior MVA
history, history of psychiatric disorders before the current road accident, past and current physical diseases, and current
pharmacological treatment. To assess the current MVA, subjects were questioned regarding the accident details, personal

Table 1 Demographic and Clinical Data of People Who Experienced a Motor Vehicle Accident with and without PTSD

PE-MVA with PTSD PE-MVA without PTSD Statistics

Mean (%/SD) Min. Max. Mean (%/SD) Min Max

Sex Male 7 (35%) 10 (40%) χ2 = 0.12 df = 1 P = 0.73
Female 13 (65%) 15 (60%)

Marital Single or Divorced 5 (25%) 7 (28%) χ2 = 0.05 df = 2 P = 0.82
Status Married 15 (75%) 18 (72%)

Age (years) 44.30 (SD 9.24) 26 56 45.04 (SD 12.84) 28 65 t = −0.22 df = 43 P = 0.83
Education (years) 13.85 (SD 2.96) 9 20 13.12 (SD 2.98) 8 18 t = 0.82 df = 43 P = 0.42

Number of Previous Road Accidents 0.50 (SD 0.69) 0 2 0.76 (SD 0.88) 0 3 t = −1.08 df = 43 P = 0.28

Number of Comorbidities 0.8 (SD 1.15) 0 4 0.4 (SD 0.65) 0 2 Z= 1.08 df=1 P = 0.28

Abbreviations: MVA, motor vehicle accident; PE-MVA, people who experienced an MVA; PTSD, posttraumatic stress disorder.
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experiences of the traumatic event, self-report measures (MMPI-2), and the impact of the MVA on social, occupational,
and other significant areas of functioning. The SCID-I/P24 was used to verify current and lifetime diagnoses (before and
after the MVA) of the various DSM-IVAxis I disorders, including PTSD. All subjects with current PTSD met Criterion
A for PTSD.

The Clinician-Administered Posttraumatic Stress Disorder Scale for DSM-IV, Part 2 (CAPS-2)
CAPS-2 is a structured interview used for assessing the severity of PTSD.25 It is considered to be the gold standard for
the evaluation of the severity of PTSD and is claimed to be better than other psychometric assessments and self-report
tests for this end.26 The CAPS-2 includes a 30-item structured interview to determine the frequency and intensity of
PTSD symptoms in the preceding month, using a 5-point Likert scale (from 0 – indicates that the symptom does not
occur or does not cause distress to 4 – indicates that the symptom occurs nearly every day or causes extreme distress and
discomfort), as well as, questions assessing subjective distress and impairment in social and occupational functioning. It
is usually takes about 1 hour to complete.26 The original CAPS scoring has a sensitivity of 48% and a specificity of 96%
with a cutoff value of 71, based on a general population study excluding an intentional malingering group.27 The CAPS-2
has been shown to be sensitive for detection of PTSD in individuals following an MVA.7 Both SCID-I/P and CAPS were
utilized in our study since the SCID-I/P provides a diagnostic evaluation and the CAPS quantifies the level of severity of
symptomatology.

The Injury Severity Scale (ISS)
The severity of MVA-related physical injury was assessed by the ISS.28 The ISS was used separately for injuries of the
head and neck, face, chest, abdomen and pelvis, and extremities. The different scores were summed up to a total score in
a range between 1 and 75.

The Minnesota Multiphasic Personality Inventory (MMPI-2)
For the evaluation of psychological injury29 were used content scales of the MMPI-217 (567 items) in Hebrew and
Russian.30 The style of symptom presentation was assessed by the original validity scales included: “no answers”, the
Infrequency (F), the Defensiveness (K) and the Lie (L), and the complementary validity indicator the Infrequency Back
Side (Fb). The Variable Response Inconsistency (VRIN) and the True Response Inconsistency (TRIN) validity scales
were used to detect a random responding.17

Other validity scales that are not currently part of the MMPI-2 scoring were used: (i) the Infrequency
Psychopathology (Fp) scale above the cutoff point (8 raw score) is a strong indicator of over-reporting of obvious
“mental” symptoms,31 (ii) the Fake Bad32 (FBS) is a measure of an over-reporting of “somatic” and “cognitive”
symptoms in personal injury using the erroneous somatic stereotypes,33 (iii) the Infrequent Somatic Responses (Fs)
was developed to detect somatic over-reporting using rare somatic symptoms.34 The Response Bias Scale, part of the
MMPI-2, is a validity scale empirically derived for the purpose of detecting feigned symptom reporting. In the current
study, it was used to detect over/under reporting.

The MMPI-2 was administered individually. The results were analyzed by a senior psychiatrist who did not conduct
the clinical interviews who were blind to the CAPS and ISS scores and the SCID data.

Ethical Aspects
Participation was voluntary. All participants gave informed consent indicating their willingness to participate in the study.
The study was conducted in accordance with the Declaration of Helsinki and was approved by the local Research Ethics
Committees Beer Yakov/Ness Ziona Mental Health Center.

Statistical Analysis
The data was analyzed using the Statistical Package for Social Sciences (SPSS) version 14. In the first step, univariate
analysis was conducted to compare the demographic characteristics and MMPI-2 scores of the two MVA groups (with
and without PTSD). A univariate analysis of demographics was conducted using Chi-square test for categorical variables
(sex, marital status), t-test and Wilcoxon Signed Rank for numerical variables (age, education, past road accidents and
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number of comorbidities respectively). Fifteen MMPI-2 content scales, seven response bias scales (F, Fb, K, L, Fp, FBS,
Fs); two validity scales (VRIN and TRIN), as well as the ISS and the CAPS scores were analyzed using a series of One-
Way Analysis of Variance (ANOVA). The scores were used as dependent variables and MVA groups (with versus
without PTSD) were used as the independent variable. Because of the large number of statistical tests conducted on the
same dataset, the Benjamini-Hochberger correction was applied with FDR control at level of q = 0.1.35 According to
Tabachnick and Fidell,36 a sample size of at least 20 in each group is sufficient for such analysis. The group of PE-MVA
with PTSD was comprised of 20 patients, and the control group of MVAwithout PTSD was comprised of 25 participants.
ANOVAs were chosen rather than a MANOVA due to the small sample sizes relative to the number of dependent
variables.37 To assess the contribution of co-morbidity of PTSD, a comorbidity variable (number of additional disorders)
was created. The non-parametric Mann–Whitney test was used to compare the distributions of the comorbidity variable
in the two MVA groups.

In the second step, a comparison of groups was carried out using a series of analyses of covariance (ANCOVA). Only
content MMPI-2 scales that were found to be significantly different between the two groups in the univariate analysis
were chosen as dependent variables for ANCOVA. Any demographic factor and any of the six MMPI-2 response bias
scales that were found to be significantly different between the two groups were considered as covariates in ANCOVA.
Since the response bias scales were significantly correlated with one another, results of the inter-correlation analysis were
used to reduce the multicollinearity effect in ANCOVA. Pearson’s correlation was used to assess the influence of bias
scales on the overall rate of symptom presentation in the two groups. Two-tailed levels of significance were used in all
tests.

Results
The demographic and clinical data of the PE-MVA with and without PTSD are presented in Table 1. No significant
differences were found in age, sex, years of education and number of comorbidities (Table 1). Therefore, these
characteristics were not used as covariates in the analyses.

Mean scores and standard deviations of the CAPS-2 and ISS are presented in Table 2. ANOVA analysis of the results
of these two scales demonstrated significant differences between the two groups in severity of PTSD symptoms as
measured by CAPS-2. The ISS scores, which measure severity of physical injuries, did not demonstrate a significant
difference between the two groups. Thus, severity of the physical injury was not used as covariate in the analyses. The
mean score of the two validity scales (VRIN and TRIN) indicated that both MVA groups responded consistently to the
MMPI-2 items. There was no significant difference in L scale (“social desirability”) scores between the two groups
(Table 3).

The mean T scores and standard deviations of the MMPI-2 content scales of the two groups are presented in Table 3.
The ANOVA demonstrated a significant difference between the groups. MVAs with PTSD felt more anxious, nervous,
worried, and apprehensive (elevation of the ANX scale); depressed (DEP scale), and reported poor physical health (HEA

Table 2 Clinician-Administered Posttraumatic Stress Disorder Scale-2 Scores of People Who Experienced
a Motor Vehicle Accident with and without PTSD

Mean (SD) F P

PE-MVA with PTSD
(n = 20)

PE-MVA without
PTSD (n = 25)

ISS 4.45 (4.64) 3.40 (3.79) 0.70 0.41

CAPS 27.35 (18.82) 7.84 (7.49) 22.52 0.0001*
CAPS (In) 6.20 (5.05) 2.00 (2.33) 13.70 0.0006*

CAPS (Av) 10.60 (9.62) 1.52 (2.74) 20.34 0.0001*

CAPS (Hyp) 10.55 (6.36) 4.36 (4.63) 14.27 0.0005*

Note: *Statistical significance maintained following Benjamini-Hochberg correction.
Abbreviations: MVA, motor vehicle accident; PE-MVA, people who experienced an MVA; PTSD, posttraumatic stress disorder; ISS, Injury
Severity Scale; CAPS-2, Clinician-Administered Posttraumatic Stress Disorder Scale for DSM-IV; In, Inhibition; Av, avoidance; Hyp, hyperarousal.
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scale, which reflects the tendency to develop somatic complaints in response to stress and to seek medical attention,
a description consistent with somatization) than MVAs without PTSD. MVAs with PTSD reported more bizarre
mentation (BIZ scale). PE-MVA with PTSD presented themselves as hard-working persons, as reflected by significantly
higher TPA and WRK scale scores compared to PE-MVAwho did not develop PTSD. They also have a higher negative
attitude toward mental health treatment (TRT scale) than MVAs without PTSD. All significant differences between the
two groups were determined following the Benjamini-Hochberger correction for multiple comparisons.

The means of the raw scores, standard deviations of the MMPI-2 scales measuring style of symptom presentation are
presented in Table 4. The results of the ANOVA indicate that PE-MVAwith PTSD had significantly higher scores on the
F scale and significantly lower scores on the K scale (“exaggerated presentation”) than PE-MVAwithout PTSD. PE-MVA
with and without PTSD did not differ on the Fp and Fb scales, but differed significantly on the F and FBS scales. All
significant differences between the two groups were determined following the Benjamini-Hochberger correction for
multiple comparisons.

We conducted a series of ANCOVAs with MMPI-2 content scales as dependent variables and MMPI-2 response bias
scales as covariates. Univariate analyses demonstrated that only four of six bias scales (F, K, Fs and FBS) were
significantly different between the two groups. Possible multicollinearity effects in ANCOVA correlations between
these four bias scales were analyzed. Table 5 demonstrates strong correlations between the MMPI-2 bias scales. To avoid
the multicollinearity effect of these 4 scales in ANCOVA only two (F and FBS) were chosen as covariates.

Pearson’s correlation was used to assess the influence of symptom presentation on the overall rate of subjective
psychopathology in the two groups (see Table 6). Correlations between F and FBS and the content scales were
significantly higher in PE-MVA with PTSD than those without PTSD. The association of F was found to be stronger

Table 3 Minnesota Multiphasic Personality Inventory–2 Content and Validity Scale Scores of People Who
Experienced a Motor Vehicle Accident with and without PTSD

Mean (SD) F P

PE-MVA with
PTSD (n=20)

PE-MVA without
PTSD (n=25)

ANX 62.25 (13.35) 51.68 (12.21) 7.67 0.01*

FRS 56.90 (17.78) 53.48 (11.20) 0.62 0.43

OBS 54.35 (11.78) 50.24 (12.26) 1.29 0.26
DEP 60.00 (14.87) 51.60 (10.34) 4.98 0.03*

HEA 67.55 (11.38) 61.04 (9.73) 4.28 0.04*

BIZ 62.35 (16.61) 52.88 (9.84) 5.67 0.02*
ANG 56.25 (10.38) 51.96 (11.55) 1.67 0.20

CYN 56.70 (15.59) 52.64 (11.07) 1.04 0.31

ASP 55.15 (7.12) 52.32 (10.05) 1.13 0.29
TPA 58.55 (11.31) 49.00 (9.82) 9.19 0.004*

LSE 59.70 (13.50) 53.36 (11.50) 2.89 0.10

SOD 50.70 (6.97) 47.04 (8.93) 2.26 0.14
FAM 59.95 (17.05) 51.92 (11.24) 3.60 0.06

WRK 61.60 (13.94) 50.84 (11.70) 7.93 0.01*

TRT 63.55 (16.34) 52.84 (11.00) 6.87 0.01*
L 58.75 (10.84) 62.52 (12.60) 0.67 0.42

TRIN 57.25 (6.07) 56.68 (6.68) 0.27 0.61

VRIN 61.20 (10.29) 59.36 (8.77) 0.57 0.45

Note: *Statistical significance maintained following Benjamini-Hochberg correction.
Abbreviations: MVA, motor vehicle accident; PE-MVA, people who experienced an MVA; PTSD, posttraumatic stress disorder; MMPI–2,
Minnesota Multiphasic Personality Inventory–2; Content: ANG, anger; ANX, anxiety; ASP, Antisocial Practices; BIZ, bizarre mentation; CYN,
Cynicism; DEP, Depression; FRS, Fears; HEA, health concerns; L, Lie; LSE, low self-esteem; OBS, obsessiveness; SOD, social discomfort;
FAM, family problems; TPA, type A; TRIN, true response inconsistency; TRT, negative treatment indicators; VRIN, variable response
inconsistency; WRK, work interference.
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with BIZ and that of FBS was found to be stronger with HEA. Moreover, differences in correlations between research
and control group were significantly higher for the FBS scale than for the F scale (Table 6).

ANCOVA was performed separately on each of the six content scales with scales F and FBS as covariates. After
adjustment for the F and FBS scores, no significant differences were found between the groups regarding the MMPI-2
content scales. The content scales used in this analysis were Anxious (ANX) [F(1,43)=1.62, P=0.21], Depression (DEP)
[F(1,43)=0.15, P=0.70], Bizarre mentation (BIZ) [F(1,43)=1.65, P=0.21], Physical Health (HEA) [F(1,43)=0.02,

Table 5 Inter-Correlations Between Minnesota Multiphasic Personality Inventory–2
Response Bias Scales

F K Fs FBS

F 1.0000

K −0.62*** 1.0000
Fs 0.71*** −0.42** 1.0000

FBS 0.43** −0.26 0.56** 1.0000

Note: **p < 0.01; ***p < 0.0001.
Abbreviations: Response bias scales (raw score): F, infrequency; K, defensiveness; Fs, infrequent somatic
responses; FBS, Fake Bad Scale.

Table 6 Correlations of Response Bias Scale Scores with the Minnesota Multiphasic Personality Inventory–2 Content Scale Scores of
People Who Experienced a Motor Vehicle Accident with and without PTSD

F Scale FBS

PE-MVA with PTSD PE- MVA without PTSD PE-MVA with PTSD PE- MVA without PTSD

ANX 0.84** 0.41* 0.63* 0.10
DEP 0.77** 0.71** 0.56* 0.21

HEA 0.52 0.38 0.86** 0.63**

BIZ 0.81** 0.69** 0.28 −0.04
TPA 0.71* 0.54** 0.32 0.14

WRK 0.77** 0.78** 0.43* 0.42*
TRT 0.84** 0.60** 0.50* 0.42*

Note: *p < 0.1, **p < 0.05.
Abbreviations: MVA, motor vehicle accident; PE-MVA, people who experienced an MVA; PTSD, posttraumatic stress disorder; MMPI–2, Minnesota Multiphasic Personality
Inventory–2; Content: ANX, anxiety; DEP, depression; HEA, health concerns; BIZ, bizarre mentation; TPA, type A behavior; WRK, work interference; TRT, negative
treatment indicators; response bias: F, infrequency; FBS, the Fake Bad Scale.

Table 4 Minnesota Multiphasic Personality Inventory–2 Response Bias Scale Scores of People Who
Experienced a Motor Vehicle Accident with and without PTSD

Mean (SD) F P

PE-MVA with
PTSD (n = 20)

PE-MVA without
PTSD (n = 25)

F 9.9 (6.9) 6.1 (4.2) 5.14 0.03*

K 14.6 (3.6) 18.0 (4.2) 8.04 0.007*

Fb 6.4 (7.1) 3.0 (4.5) 3.75 0.06
Fp 3.4 (2.6) 3.4 (2.6) 0 1.00

Fs 2.6 (2.0) 1.4 (1.3) 6.3 0.02*

FBS 19.2 (5.1) 15.3 (5.1) 6.29 0.02*

Note: *Statistical significance maintained following Benjamini-Hochberg correction.
Abbreviations: MVA, motor vehicle accident; PE-MVA, people who experienced an MVA; PTSD, posttraumatic stress disorder;
MMPI–2, Minnesota Multiphasic Personality Inventory–2; response bias scales (raw score): F, infrequency; K, defensiveness; Fb,
infrequency-back side scale; Fp, infrequency psychopathology scale; Fs, infrequent somatic responses; FBS, Fake Bad Scale.
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P=0.90], Type A (TPA) [F(1,43)=3.39, P=0.07], Work Interference (WRK) [F(1,43)=1.28, P=0.27], Negative Treatment
Indicators (TRT) [F(1,43)=0.59, P = 0.45].

Significant differences were found between the groups in total CAPS-2 scores, even after adjustment for covariates
F and FBS [F(1,43)=11.5, P = 0.002].

Discussion
The current study attempted to characterize the way of PTSD symptoms are presented by PE-MVA, who turned to
a primary care setting, and do not seek psychiatric help. PE-MVA with PTSD scored high on the CAPS, compared to
MVAwithout PTSD; however, the scores were lower than those reported previously.38 The ISS score did not discriminate
between two groups. These results are consistent with previous findings,39 which suggested that objective measures of
injury severity correlate poorly with PE-MVA’s psychological sequelae. Hodgson and Webster40 found that accident
severity had no direct effect on post-MVA emotional distress. It was found that the PE-MVA with PTSD reported
significantly more psychopathology (anxiety, depression, bizarre mentation) and especially significantly more worries
concerning their physical health than the PE-MVA without PTSD, as measured by the MMPI-2 content scales and that
despite the former not seeking psychiatric help. Moreover, the scores of the MMPI-2 were lower than expected.

It was previously found that the significant elevation of Infrequency (F) score of MMPI–2 often leads to mistrust of
the elevation of clinical scales, to doubt to patients’ reports of PTSD symptoms and the validity of the PTSD diagnosis in
general.41 However, the extreme elevations on the F scale may be related not only to over-reporting or malingering of
symptoms but also to subjectively feeling distress and a “cry for help” response style. An elevated F scale is associated
with an elevated MMPI-2 psychopathological profile but does not separate exaggerated symptom presentation from
genuine stress-related responses.42 Although most MMPI-2 scales were in the normal range, findings show significant
differences between MMPI-2 scales in PE-MVAwith PTSD and in PE-MVAwithout PTSD in the following items: DEP
(Depression), HEA (Health Concerns), BIZ (Bizarre Mentation), TPA (Type A), WRK (Work Interference) and TRT
(Negative Treatment Indicators). In addition, PE-MVAwith PTSD, who turned to a primary care setting express elevation
of the HEA (Health Concerns) scale score over the 65 cutoff. We found that the MMPI-2 did not differ between PE-MVA
with and without PTSD after adjusting for F and FBS as covariates.

The current results demonstrate that the FBS is more sensitive to atypical somatic posttraumatic symptoms than F,
F(p), and Fs scales in PE-MVA in a primary care setting. In contrast, significant differences between PE-MVA with and
without PTSD in CAPS-2 scores existed even after adjusting for bias MMPI F and FBS scales as covariates.

As expected, no difference was found on the MMPI-2 between MVAwith and without PTSD after adjusting for F as
covariate. In this line, Arbisi and Ben-Porath31 introduced the Fp scale that was developed to differentiate feigned from
a genuine psychopathology. Individuals who suffer from generalized stress reactions were found to have high F scores
but not elevated Fp scores. In contrast, subjects who feigned “mental” psychopathology exhibited elevation in both F and
Fp scales. In the current study, PE-MVAwith PTSD differed significantly from PE-MVAwithout PTSD on the F scale but
not on the Fp scale. These results are consistent with previous studies that demonstrated that genuine PTSD is often
associated with over-reporting of symptoms and there is no malicious attempt to deceive.43 The current study found
significant differences between groups on bias scales (F, K, FBS, Fs), but not on the validity scales, that directly assess
the consistency of responses (VRIN and TRIN). The present findings provide additional evidence to support the
hypothesis that most PE-MVA with PTSD, who do not seek psychiatric help, with elevated MMPI–2 F scale scores
are not consciously over-reporting their distress. Such consistency of responses (VRIN and TRIN) argues against
malingering. Lilienfeld et al44 suggested that in the assessment context, over-reporting can be placed on a continuum
of dimensionality, from unconscious-based somatic complaints to outright conscious malingering. Recently, researchers
found the relationship between PTSD symptom severity and over-reporting of symptoms.45

PE-MVA with PTSD differed significantly from those without PTSD on the Fs and FBS scales. Thus, MVA with
PTSD, who did not seek psychiatric help, over-reported PTSD symptoms using erroneous somatic stereotypes (as
measured by the elevation of the FBS MMPI-2 score) and rare somatic symptoms (as measured by the elevation of
the Fs MMPI-2 score). In the MVA group with PTSD there was no participant with FBS scores beyond the cutoff point of
24 for “somatic malingering”.46
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This study has several limitations. Some PE-MVA with PTSD were diagnosed with several Axis I diagnoses prior to
the MVA. Inclusion of people with both psychiatric and physical comorbidities in the current study limits the general-
izability of the findings. However, the rate of comorbidity did not differ between the PE-MVAwith or without PTSD and
was not therefore included in the analysis as a covariate. Nevertheless, the impact of comorbidity on self-assessment,
especially chronic pain46 warrants additional research. Moreover, although all the participants in the study experienced
MVA before coming to the primary care setting, PTSD diagnosis and symptoms could not be specified as MVA-related. It
is most likely that the PTSD diagnosis, as assessed by the SCID-I/P and the symptoms severity as assessed by CAPS-2,
were mostly related to the MVA.

An additional and important limitation is the small sample size which reduces the statistical power and generalization
of the findings.

Another limitation is the fact that 67% of PE-MVA did not complete the MMPI-2. It seems that without some
motivation or compensation, most MVA participants in primary care, who do not seek psychiatric help, refuse completion
of the MMPI-2 assessment. Still, the rate was better than expected according to previous reports on the low rate of
completion of personality questionnaires.47 To the authors’ knowledge, no similar comparable data have been described
in the medical literature.

Conclusions
The present study uses MMPI-2, ISS, and CAPS instruments to determine whether the relationship between subjective
mental state and clinician’s evaluation of PTSD symptoms after MVA is related to an over-reporting strategy among PE-
MVA who did not seek psychiatric help. The results of our study suggest that PE-MVA with PTSD who sought help in
a primary health-care setting but did not seek psychiatric help tend to exaggerate PTSD symptoms presenting unsuitable,
rare and stereotypical somatic symptoms. The F scale of MMPI-2 showed less sensitivity to exaggerated somatic
symptoms than the FBS scale in a primary care setting. The present findings demonstrate the direct effect of F and
FBS scales on the significant elevation of the MMPI-2 profile but not on the scoring of the CAPS-2 among the PE-MVA
with PTSD. Further studies replicating the current results across various medical settings and with different samples of
PE-MVA are warranted.

Abbreviations
CAPS-2, Clinician-Administered Posttraumatic Stress Disorder Scale-2; ISS, Injury Severity Scale; MMPI-2, Minnesota
Multiphasic Personality Inventory-2; MVA, motor vehicle accident; PTSD, posttraumatic stress disorder; SCID-I/P,
Structured Clinical Interview for Axis I DSM-IV Disorders—Patient Version; PE-MVA, persons who experienced
a motor vehicle accident.
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