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Abstract

Despite high levels of traffic-related mortality, injury, and impairment among former service 

members, measures validated to assess problematic driving in this population remain limited. The 

current study examined characteristics of the Driving Behavior Survey (DBS) in male veterans 

(76.3% White; age: M = 56.4, SD = 12.3) meeting criteria for PTSD. Confirmatory factor analyses 

indicated acceptable fit of a 3-factor model specifying dimensions of anxiety-based performance 

deficits, exaggerated safety/caution, and hostile/aggressive driving behavior. Concurrent 

associations with indices of anxiety, depression, trauma history, and clinician-rated PTSD were 

consistent with small (r = .10–.29) to medium (r = .30–.49) effects. Discriminative validity was 

noted through elevations in performance deficit (d = .26), safety/caution (d = .50), and hostile/

aggressive (d = .39) scales relative to published data from student drivers. Scores comparable to 

civilian motorists with accident-related PTSD help to qualify the severity of problematic driving 

behavior in trauma-exposed veterans.
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1. Introduction

Motor vehicle collisions are identified as the leading cause of accidental death in military 

veterans (U.S. Department of Veterans Affairs, 2009) with multiple studies suggesting 

elevated risk in former service members relative to the population as a whole (e.g., Bullman 

et al., 2017; Lincoln et al., 2006; Watanabe & Kang, 1996; but see Kang & Bullman, 1996). 

Veteran status is also associated with an increase in the occurrence of traffic violations and 

non-fatal accidents (e.g., Amick, Kraft, & McGlinchey, 2013). Difficulties with travel-

related hypervigilance, disorientation, and aggression are shown to be further elevated in 

service members with symptoms of posttraumatic stress (Classen et al., 2017; Kuhn, 

Drescher, Ruzek, & Rosen, 2010; Lew et al., 2011), placing this population at greater risk 

for negative social, health, and financial outcomes associated with collisions and repeated 

citations (e.g., Hickling, Blanchard, Silverman, & Schwarz, 1992; Mayou, Bryant, & Ehlers, 

2001; Possis et al., 2014). Despite recognition as a significant veteran health issue (Hwang, 

Peyton, Kim, Nakama-Sato, & Noble, 2014; Possis et al., 2014; Zinzow, Brooks, & Stem, 

2013), few measures have been validated to assess problematic driving in former military. 

The aim of the current study was to examine the psychometric properties of the Driving 

Behavior Survey – a measure of anxiety-related driving behavior – in veterans completing a 

larger study involving the treatment of posttraumatic stress disorder (PTSD; Sloan, Unger, 

Lee, & Beck, 2018).

Evidence of morbidity, accident risk, and global impairment as a result of negative traffic 

events has triggered interest in identifying factors associated with problematic driving in 

current and former service members (e.g., Hwang et al., 2014; Lew et al., 2011; Possis et al., 

2014; Zinzow et al., 2013). Much of the existing work in this area targets the role of 

negligent or impulsive behaviors such as speeding, disregarding traffic laws, failing to utilize 

safety restraints, and driving under the influence of alcohol or substances (e.g., Fear et al., 

2008; Hoggatt et al., 2015; Sheppard & Earleywine, 2013). Behavior in these domains is 

often attributed to a greater propensity for risk taking in individuals self-selecting for 

military service as well as perceptions of “invincibility” in combat-deployed veterans. 

Aspects of formal military training are also seen as a potential contributing factor. Lew, 

Amick, Kraft, Stein, and Cifu, 2010; 2011) note that military personnel receive formal 

instruction in evasive driving techniques (e.g., traveling at high speeds; maintaining distance 

from other vehicles; executing unpredictable maneuvers) that are critical to survival during 

active duty. Post-deployment interventions such as Battlemind Training and Battlemind 

Debriefing (Adler, Bliese, McGurk, Hoge, & Castro, 2009; Adler, Castro, & McGurk, 2009; 

Castro, Hoge, & Cox, 2006) include modules developed to highlight the dangers of combat-

oriented driving in civilian settings. Still, difficulty inhibiting overlearned tactical behaviors 

may underlie some aspects of problematic driving in this population.

Mental health difficulties including anxiety, depression, and PTSD are an additional set of 

factors thought to contribute to driving-related impairment. Trauma-related symptoms, in 

particular, have been linked to a variety of negative behaviors. Zinzow et al. (2013) found 

that service members with PTSD were more likely to acknowledge changes in post-

deployment driving (95%) as compared to those with no diagnosis (70%). Elevations in 

travel anxiety and driving-related hypervigilance also were noted in service members with 
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PTSD. Lew et al. (2011) similarly found that post-9/11 conflict veterans with diagnoses of 

PTSD were more likely to acknowledge becoming lost or disoriented during post-

deployment travel than were non-PTSD controls. Deficits observed in driving simulation 

research offer convergent evidence of self-reported difficulties in service members with 

PTSD (Amick et al., 2013; Classen et al., 2017). Finally, existing data offers robust support 

for associations between trauma-related symptoms and self-reported driving-related anger 

and aggression (e.g., Kuhn et al., 2010; Lew et al., 2011). Problematic behavior in this 

domain includes frustration, irritability, verbal outbursts, aggressive gesturing, and other 

hostile acts (e.g., tailgating, cutting off other motorists).

Recognition of these difficulties has prompted the development of treatment packages 

targeting maladaptive driving in former service members (e.g., Classen et al., 2017; Strom et 

al., 2013). Research is complicated, however, by a lack of validated measures targeting 

problematic driving in this population. Review of the literature indicates that the majority of 

existing studies employ project-specific measures and/or single item scales isolating 

particular behaviors of interest. Whereas face-valid/single-item instruments can be effective, 

the psychometric characteristics of project-specific scales remain untested, and the 

idiosyncratic nature of assessment limits meaningful comparisons across studies. 

Established measures or scales derived from validated instruments are used in some 

research, although phenomena captured in these assessments generally target only a subset 

of problematic behavior (e.g., driving anger; Hwang et al., 2014; Strom et al., 2013). 

Whipple, Schultheis, and Robinson (2016)) begin to fill gaps in this literature with the 

introduction of the Veteran Driving Questionnaire (VDQ). Initial scale development 

examines situational anxiety, driving behaviors, and affective states in a small sample of 

well-adjusted veterans and veterans with comorbid brain injury and PTSD. Preliminary work 

with the VDQ is promising although the specification of post-deployment driving behavior 

(i.e., “driving habits since returning home from deployment”) complicates administration in 

non-deployed military. The length of the measure (81 items across situational anxiety, 

driving behavior, and affective scales) may also limit use of the full VDQ in routine clinical 

settings.

The Driving Behavior Survey (DBS; Clapp et al., 2011) is an alternate measure that may 

address gaps in the current veteran driving literature. The DBS is a brief, self-report 

instrument developed to evaluate the occurrence of anxiety-related driving behavior. 

Anxious driving behavior, as operationalized for the purpose of the scale, refers to any 

increase, decrease, or general disorganization of behavior occurring as a result of anxiety 

during the operation of a motor vehicle (Clapp et al., 2011). Item generation for the DBS 

was informed by existing research (e.g., Taylor, Deane, & Podd, 2007), empirical reviews 

(e.g., Taylor, Deane, & Podd, 2002; Taylor & Koch, 1995), treatment protocols (e.g., 

Antony, Craske, & Barlow, 2006; Blanchard & Hickling, 2004), standardized driving 

assessments (e.g., Practical Driving Assessment), and developers’ experience with the 

assessment and treatment of driving-related anxiety (Beck, Coffey, Foy, Keane, & 

Blanchard, 2009; Clapp, Masci, Bennett, & Beck, 2010; Grant, Beck, Marques, Palyo, & 

Clapp, 2008).
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Development of the DBS across independent samples of civilian motorists identified three 

domains of anxious behavior (Clapp et al., 2011). Anxiety-based performance deficits target 

problematic behaviors including difficulty maintaining lane position, sudden or 

inappropriate adjustments in speed, and impaired execution of basic traffic operations. 

Deficits are believed to stem from state-level cognitive interference, with heightened anxiety 

overwhelming resources necessary for the completion of driving-related tasks (e.g., 

monitoring speed, direction, and vehicle position; Taylor, Deane, & Podd, 2008). DBS 

performance deficits demonstrate reliable associations with travel-related fear as well as 

measures of clinical depression (Clapp et al., 2011; Clapp, Baker, Litwack, Sloan, & Beck, 

2014). Behaviors on this scale closely resemble difficulties with orientation, attention, and 

performance linked to PTSD in the larger veteran driving literature (e.g., Amick et al., 2013; 

Lew et al., 2011).

Exaggerated safety and/or excessively cautious behavior include strategies intended to 

amplify perceptions of safety and/or situational control (e.g., maintaining excessive 

distances from other motorists, driving far below the posted speed limit, reducing speed 

before progressing through intersections). While effective in managing immediate distress, 

excessively cautious behavior is likely to violate routine traffic norms, placing anxious 

drivers at increased risk for negative traffic events (e.g., accidents, near collisions). 

Exaggerated compensatory behaviors are frequently noted in clinical settings (e.g., Antony 

et al., 2006; Taylor & Koch, 1995) with DBS safety/caution demonstrating concurrent 

associations with measures of driving anxiety and overt travel avoidance (Clapp et al., 2011).

Anxiety-based hostility and driving aggression targets behavioral indicators of fear-based 

aggression. While impairment associated with global driving anger has received broad 

clinical attention (e.g., Deffenbacher, Huff, Lynch, Oetting, & Salvatore, 2000; Del Vecchio 

& O’Leary, 2004), interest in anxiety-specific aggression is more recent. Problematic 

behavior in this domain (e.g., shouting, honking, aggressive gesturing) is thought to reflect a 

lowered threshold for aggressive responding as a result of traffic-related anxiety. DBS 

hostile/aggressive scores demonstrate expected associations with accident fear, travel 

avoidance, PTSD, and global driving anger (Clapp et al., 2011, 2014). Although specific to 

anxiety-focused reactions, items on this scale closely resemble aggressive behaviors noted in 

some veteran drivers (e.g., Lew et al., 2011; Possis et al., 2014).

The psychometric characteristics of DBS scales have been previously examined in student 

drivers (Clapp et al., 2011) and in treatment-seeking adults with motor vehicle accident 

(MVA)-related PTSD (Clapp et al., 2014). Reductions in performance deficit, exaggerated 

safety/caution, and hostile/aggressive scales in survivors receiving exposure-based treatment 

for PTSD offer additional support for the viability of the DBS as a clinical outcome measure 

(Baker, Litwack, Clapp, Beck, & Sloan, 2014). Aims of the current study were to examine 

the factorial, concurrent, discriminant, and discriminative validity of DBS scores in veterans 

participating in a group-based treatment for PTSD (Sloan et al., 2018). For these data, 

confirmatory factor analyses were used to assess the global fit of a 3-factor model previously 

identified in student motorists (Clapp et al., 2011). Concurrent associations were examined 

through bivariate correlations with indices of PTSD, anxiety, and depression. Correlations 

between performance deficit and depression scores were expected to be particularly strong 
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based on effects noted in prior clinical research (Clapp et al., 2014). Associations with 

cumulative trauma history were also examined given links between driving difficulties and 

exposure severity in the larger veteran literature (e.g., Hoggatt et al., 2015; Lew et al., 2011). 

Discriminant relations were assessed through correlations with dissimilar constructs 

including reading performance and gross cognitive impairment. Evidence for the 

discriminative validity of DBS scales was assessed via comparisons with data from 

published validation samples. Specifically, veterans were expected to report safety/caution, 

performance deficit, and hostile/aggressive behaviors at a greater frequency than university 

students surveyed in the original development research (Clapp et al., 2011). By contrast, 

veteran scores were expected to be similar to those observed in community members 

receiving exposure-based treatment for MVA-related PTSD (Clapp et al., 2014).

2. Materials and methods

2.1. Participants

2.1.1. Veteran sample—Participants included 160 male veterans participating in 

research evaluating the efficacy of a cognitive-behavioral, group-based intervention for 

PTSD (Sloan et al., 2018). Participants were recruited at two VA medical centers through 

clinic referrals and flyers posted at each facility. Inclusion criteria required participants to be 

male, at least 18 years of age, and hold a primary diagnosis of PTSD as specified in DSM-5 

(American Psychiatric Association, 2013). Exclusion criteria included evidence of 

psychosis, current diagnoses of substance dependence, unstable bipolar disorder, and 

English illiteracy. Veterans currently engaged in psychosocial treatment for PTSD were also 

excluded.

Investigators were contacted by a total of 307 individuals. Of these, 74 did not qualify based 

on responses to a preliminary phone screen. Of the 223 individuals consented for initial 

assessment, 23 did not meet inclusion criteria, 11 declined to continue with the study, and 1 

was not a veteran. One hundred and ninety-eight participants were randomized either to a 

group therapy or active control condition. Of these, 38 failed to identify as current drivers 

and were excluded from the current analyses.

Veterans in the final sample (N = 160) reported an average age of 56.4 years (SD = 12.3). 

Participants identified predominantly as White (76.3%) and Non-Hispanic/Latino (94.4%). 

Nearly three-quarters of the sample indicated at least some level of college or vocational 

training (74.4%). Roughly equal proportions reported full- or part-time employment (44.4%) 

or receiving retirement/disability support (41.9%). Three quarters of veterans identified 

combat exposure as the index trauma during the subsequent assessment of PTSD. Full 

demographic characteristics are presented in Table 1.

2.1.2. Student development sample—The student sample (N = 515) was composed 

of college-aged motorists participating in the original development research for the DBS 

(see Clapp et al., 2011; Samples 2 & 3). Roughly half of participants were male (54.4%) 

with a mean age of 19 (SD = 1.7). Students were predominantly White/Non-Hispanic 

(79.2%) with 7.0% identifying as Black/Non-Hispanic, 8.0% as Asian, and 1.9% as White/
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Hispanic. Less than half of the sample (42.7%) reported prior involvement in a traffic 

collision.

2.1.3. MVA-related PTSD sample—The MVA sample (N = 40) included community 

members participating in research evaluating the efficacy of a brief, exposure-based 

intervention for PTSD (see Baker et al., 2014; Clapp et al., 2014; Sloan, Marx, Bovin, 

Feinstein, & Gallagher, 2012). Participants were predominantly female (62.5%) with a mean 

age of 41 (SD = 13.3). The sample was ethnically diverse with participants identifying as 

White/Non-Hispanic (35.0%), Black/Non-Hispanic (37.5%), White/Hispanic (10.0%), and 

Other (17.5%). Educational background was similarly represented across individuals 

completing high school (20.0%), some college (37.5%), Bachelor-level degrees (20.0%), and 

graduate-level coursework (22.5%). Sixty percent of participants reported some level of 

employment (full or part-time). Average duration from the criterion MVA was 35.5 months 

(SD = 48.3). All participants in the MVA sample met DSM-IV (American Psychiatric 

Association, 1994) criteria for PTSD.

2.2. Procedure

Informed consent was obtained from veterans in the larger treatment study upon their arrival 

for initial assessment. Participants then completed a series of self-report measures and semi-

structured clinical interviews. Interviews were conducted by advanced doctoral students, 

under close supervision by a doctoral-level psychologist. All assessments were recorded 

with approximately 20% (n = 33) of cases selected for independent review. All procedures 

received approval from relevant Institutional Review Boards.

2.3. Measures

2.3.1. Driving Behavior Survey (DBS)—The DBS (Clapp et al., 2011) is a 21-item 

scale indexing the frequency of anxious driving behavior across three domains: exaggerated 

safety/caution behavior, anxiety-based performance deficits, and hostile/aggressive behavior. 

Items are rated on a 1 (never) to 7 (always) Likert-type scale with scores calculated as the 

mean of endorsed scale items. Higher scores indicate greater frequency of anxious driving 

behavior within a given domain. Evidence of factorial validity and convergent associations 

are provided by Clapp et al. (2011). Estimates of internal consistency range from good to 

excellent in both college-aged drivers (αDeficit = .77–.80; αCaution = .75–.78; αAggression 

= .86–.87; Clapp et al., 2011) and help-seeking MVA survivors (αDeficit = .93; αCaution 

= .93; αAggressive = .85; Clapp et al., 2014). Four-week (rxxDeficit = .61; rxxCaution = .68; 

rxxAggression = .89) and 12-week (rxxDeficit = .85; rxxCaution = .80; rxxAggression = .80) test-

retest reliabilities were acceptable in development and MVA samples, respectively. Baker et 

al. (2014) provide evidence of treatment sensitivity as evidenced by pre- to post-treatment 

reductions in DBS scores in individuals receiving treatment for MVA-related PTSD.

2.3.2. Clinician-Administered PTSD Scale for DSM-5 (CAPS-5)—The CAPS-5 

(Weathers et al., 2013) was used to determine eligibility for the larger study and to derive 

continuous indices of PTSD symptom severity. CAPS-5 items correspond to the cardinal 

indicators of PTSD as specified in DSM-5 (American Psychiatric Association, 2013). 

Symptoms are rated on a 0–4 Likert-type scale with total severity computed as the sum of 
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item ratings (range: 0–80). Continuous measures of Intrusion (range: 0–20), Avoidance 

(range: 0–8), Alterations in Cognitions and Mood (range: 0–28), and Alterations in Arousal 

and Reactivity (range: 0–24) were calculated as item totals for each symptom cluster. 

Weathers et al. (2018) provide evidence for the internal consistency, reliability, and construct 

validity of the CAPS-5 in military veterans. Interrater reliability of CAPS total scores in the 

current sample was good (ICC = .80).

2.3.3. Beck Anxiety Inventory (BAI)—The BAI (Beck, Epstein, Brown, & Steer, 

1988) is a 21-item self-report measure of anxiety-related somatic arousal and subjective 

distress. Items are rated on a 0–3 Likert scale and summed to form a continuous index of 

anxiety severity (range: 0–63). Interpretive guidelines identify scores from 0 to 7, 8–15, 16–

25, and 26–63 as consistent with minimal, mild, moderate, and severe symptoms of anxiety, 

respectively (Beck & Steer, 1993). Existing research provides strong evidence for reliability 

and construct validity of scores (e.g., Beck et al., 1988; deBeurs, Wilson, Chambless, 

Goldstein, & Feske, 1997). Internal consistency of the BAI in this sample was excellent (α 
= .92).

2.3.4. Beck Depression Inventory-II (BDI-II)—The BDI-II (Beck, Steer, & Brown, 

1996) is a 21-item self-report measure targeting symptoms of clinical depression. Items are 

rated on a 0–3 Likert scale and summed to form a continuous severity sore. Values ranging 

from 0 to 13, 14–19, 20–28, and 29–63 serve as benchmarks for minimal, mild, moderate, 

and severe symptoms of depression (Beck et al., 1996). Extensive research with the BDI-II 

provides strong evidence for the reliability and construct validity of scores (Beck et al., 

1996; Quilty, Zhang, & Bagby, 2010). Internal consistency of BDI-II scores in the current 

sample was high (α = .93).

2.3.5. Traumatic Life Events Questionnaire (TLEQ)—The TLEQ (Kubany et al., 

2000) is a self-report checklist developed to document exposure to 22 potentially traumatic 

events. To account for greater severity as a result of multiple exposures, respondents indicate 

the number of lifetime occurrences for each event on a 7-point Likert scale (0 = never to 6 = 

more than 5 times). For the current project, cumulative trauma history was operationalized 

as the sum of ratings across TLEQ domains. Development research with the TLEQ provides 

evidence for the temporal stability of reported events as well as convergence across self-

report and interview-based administrations (Kubany et al., 2000).

2.3.6. Montreal Cognitive Assessment (MoCA)—The MoCA (Nasreddine et al., 

2005) is a brief mental state examination developed to identify symptoms of mild cognitive 

impairment. Respondents complete a series of tasks targeting eight domains of basic 

cognitive functioning. Scores ≤ 20 out of a possible 30 are recommended for the 

identification of probable impairment in help-seeking veterans (Waldron-Perrine & Axelrod, 

2012). The MoCA demonstrates positive psychometric properties in existing research with 

several studies indicating superior performance to traditional mental state examinations (e.g., 

Nasreddine et al., 2005; Pendlebury, Cuthbertson, Welch, Mehta, & Rothwell, 2010; Smith, 

Gildeh, & Holmes, 2007).
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2.3.7. Wide Range Achievement Test 4 (WRAT-4)—The reading subtest of the 

WRAT-4 (Wilkinson & Robertson, 2006) was incorporated as a discriminant measure of 

letter and word decoding. For this subtest, respondents pronounce a list of increasingly 

obscure words of increasing phonological complexity. WRAT-4 reading scores demonstrate 

evidence of internal consistency and alternate-form reliability (Wilkinson & Robertson, 

2006). Correlations with raw reading scores were examined for the current analyses.

2.4. Analytic approach

2.4.1. Factorial validity—Confirmatory factor analyses were used to assess fit of the 

DBS 3-factor model specified in development research by Clapp et al. (2011). Correlated 

performance deficit, safety/caution, and hostile/aggressive factors were identified by a 

unique set of seven indicators (see Table 2 for specific scale items). An error covariance 

between items 1 (I lose track of where I’m going) and 9 (I forget where I am driving to) was 

specified a priori, consistent with the final model reported by Clapp et al.

Confirmatory analyses were evaluated in MPlus 8.1 using maximum likelihood (ML) 

estimation. Of relevance to the current study, Herzog, Boomsma, and Reinecke (2007) note 

that the ML chi-square statistic (χML
2 ) forming the basis for most indices of global fit is 

positively biased for N ≤ 400, resulting in the systematic overrejection of otherwise 

acceptable models. Simulation research by Herzog et al. indicates that incorporation of a 

Swain correction to χML
2  (χS

2) may address these biases given adequate performance of χS
2 in 

models with sample-to-parameter ratios as low as 2:1 (Herzog & Boomsma, 2009; Herzog, 

Boomsma, & Reinecke, 2007). Based on these recommendations, the plausibility of the 

hypothesized 3-factor model was assessed using χS
2 and adjusted indices of fit.

Swain-corrected values for the root-mean-square of approximation (RMSEA), comparative 

fit index (CFI), and Tucker-Lewis index (TLI) were evaluated as indicators of global fit 

(Herzog & Boomsma, 2009). Uncorrected values for the standardized root-mean-square 

residual (SRMR) – which is not derived from χML
2  – were also examined. For these data, 

RMSEA ≤ .08, SRMR ≤ .10, and CFI and TLI ≥ .90 served as criterion for adequate model 

fit (Bentler, 1990; Browne & Cudeck, 1993; Kline, 2011). RMSEA ≤ .06, SRMR ≤ .08, and 

CFI and TLI ≥ .95 were interpreted as evidence of close fit (Hu & Bentler, 1999).

2.4.2. Convergent and discriminant validity—Convergent (PTSD, anxiety, 

depression, cumulative trauma) and discriminant (cognitive impairment, reading) relations 

were calculated as Pearson correlations with 95% confidence intervals for safety/caution, 

performance deficit, and hostile/aggressive scales. Cohen’s (1988) benchmarks for small (r 
= .10), medium (r = .30), and large (r = .50) effects were used to qualify the magnitude of 

correlations between DBS scales and external measures.

2.4.3. Discriminative validity—The discriminative validity of DBS scores was 

examined through comparisons with published data for non-clinical college and help-

seeking MVA samples. Discrepancies in the severity of anxious driving behaviors were 

evaluated in a series of independent-samples t-tests. Effect sizes and 95% confidence 

Clapp et al. Page 8

J Anxiety Disord. Author manuscript; available in PMC 2020 February 28.

V
A

 A
uthor M

anuscript
V

A
 A

uthor M
anuscript

V
A

 A
uthor M

anuscript



intervals for means-based comparisons are reported as Cohen’s d (small = .20, medium 

= .50, large = .80; Cohen, 1988).1

3. Results

3.1. Factorial validity

Confirmatory analysis provided evidence of adequate model fit with indices similar to those 

observed in the original development sample (χ185
2  = 359.7; χS

2 = 341.3; CFIS = .91; TLIS 

= .90; RMSEAS = .07, 90% CI [.06, .08]; SRMR = .09).2 All indicators demonstrated salient 

loadings across respective performance deficit, safety/caution, and hostile/aggressive factors 

(λ ≥ .45; see Table 2). Corresponding communality estimates verify that the 3-factor model 

accounted for substantial variability in the frequency of individual driving behaviors (h2 

= .20–.86). Small to medium correlations were observed between latent DBS factors 

(rDEF◦CAUT = .26; rDEF◦ANG = .32; rCAUT◦ANG = .11).

3.2. Internal consistency and scale correlations

Mirroring results of the structural analyses, internal consistencies ranged from good to 

excellent for performance deficit (α = .85), safety/caution (α = .79), and hostile/aggressive 

(α = .93) dimensions. Moderate to near-null correlations were noted across observed scores 

for each scale (rDEF◦CAUT = .22, p = .006; rDEF◦ANG = .41, p < .001; rCAUT◦ANG = .07, p 
= .350).

3.3. Concurrent and discriminant relations

Correlations and 95% confidence intervals for associations with PTSD severity, anxiety, 

depression, cumulative trauma history, cognitive impairment, and reading performance are 

provided in Table 3. DBS performance deficits demonstrated small to moderate associations 

with total CAPS severity, PTSD symptom clusters, and cumulative trauma history. 

Correlations with measures of anxiety and depression fell in the medium to large range with 

elevations relative to corresponding associations for safety/caution and hostile/aggressive 

scales.

Exaggerated safety/caution demonstrated small to medium associations with CAPS total, 

Cognition-Mood, and Arousal-Reactivity scales although absolute correlations were weaker 

than those for DBS performance deficits. Results failed to provide evidence of reliable 

associations with Intrusions, Avoidance, and overall trauma history. Correlations with 

anxiety and depression fell in the small to medium range.

1Pooled variance estimates were used to standardize effect sizes for means-based comparisons: 

spooled
2 = [(N1 − 1) s1

2 + (N2 − 1) s2
2] ∕ (N1 + N2 − 2) d = (X̄1 − X̄2) ∕ spooled

2 .
2Whereas fit for the current study was assessed in a strictly confirmatory model, modification indices identified potential improvement 
with the addition of error covariances for selected performance deficit [dbs5: I drift into other lanes; dbs4: I have trouble staying in the 
correct lane] and hostile/aggressive [dbs18: I try to find ways to let other drivers know they are making me nervous; dbs17: I honk my 

horn at the driver who made me nervous] items. The inclusion of error covariances for performance deficit (χ184
2 = 331.5; 

χS
2 = 314.4; CFIS = .93; TLIS = .91; RMSEAS = .07, 90% CI [.05, .08]; SRMR = .08) and hostile/aggressive (χ183

2 = 299.9; 

χS
2 = 284.5; CFIS = .94; TLIS = .94; RMSEAS = .06, 90% CI [.05, .07]; SRMR = .08) indicators produced improvements in overall 

fit across successive exploratory models.
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Associations of hostile/aggressive scores with CAPS total, symptom clusters, and 

cumulative trauma history were similar to those noted for anxiety-based performance 

deficits although the correlation with PTSD Arousal-Reactivity was elevated for hostile/

aggressive behavior. Concurrent relations with anxiety and depression fell in the small to 

medium range.

Consistent with hypotheses, data failed to support reliable associations with discriminant 

measures of cognitive impairment and general reading ability. A marginal relation was 

noted, however, between anxiety-based performance deficits and cognitive impairment 

assessed by the MoCA (p = .067).

3.4. Discriminative validity

Comparisons with published data collected from student motorists and community members 

with MVA-related PTSD are illustrated in Fig. 1. As expected, veterans in the current sample 

reported greater frequency of performance deficit (p = .001; d = .29, CI95 [.11, .47]), 

exaggerated safety/caution (p < .001; d = .53, CI95 [.35, .71]), and hostile/aggressive 

behavior (p < .001; d = .51, CI95 [.33, .68]) than student drivers in the initial development 

sample. Behavior was comparable across veterans and community survivors with MVA-

related PTSD (performance deficits: p = .918; d = .02, CI95 [−.32, .36]; safety/caution: p 
= .928; d = .02 CI95 [−.33, .36]; hostile/aggressive behavior: p = .138; d = .26, CI95 

[−.08, .61]).

4. Discussion

Problematic driving behavior in former service members has gained increasing attention as a 

public health issue given the potential impacts on mortality, physical and emotional well-

being, and overall adaptive functioning (e.g., Hwang et al., 2014; Lew et al., 2011; Possis et 

al., 2014; Zinzow et al., 2013). The current study of help-seeking veterans with PTSD 

looked to examine the characteristics of a brief measure of anxious driving behavior 

previously validated in civilian motorists. Results suggest the structural properties of DBS 

scales are remarkably consistent across discrepant populations. Confirmatory analysis 

indicated support for the 3-factor model specified by Clapp et al. (2011) with fit indices 

nearly identical to those in the initial sample of student drivers. Factor loadings were also 

similar, although trends were noted for stronger associations of performance deficit and 

hostile/aggressive indicators with their respective factors in veteran (DEF: λ̄ = .65; ANG: 

λ̄ = .80) versus student (DEF: λ̄ = .56; ANG: λ̄ = .69) respondents. Factor and observed scale 

correlations both provide support for DBS dimensions as distinct domains of problematic 

driving. Internal consistencies were also strong and comparable to those reported in prior 

validation samples (Clapp et al., 2011, 2014). The only notable discrepancy in this pattern 

was a stronger estimate of internal consistency for DBS safety/caution in MVA survivors 

with PTSD (α = .93) relative to veterans in the current sample (α = .79). Greater 

interrelatedness of safety/caution items among MVA survivors is not entirely unexpected 

given the functional relation between accident exposure and specific changes in exaggerated 

driving safety.
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Concurrent relations provide additional support for the construct validity of DBS scales in 

veterans with PTSD. Specifically, anxiety-based performance deficits demonstrated small to 

medium correlations with cumulative trauma history, CAPS-5 severity, and PTSD symptom 

dimensions. Analyses also indicated moderate to large associations with clinical measures of 

anxiety and depression. The strength of the convergent relation with depression, combined 

with the prominence of this association in previous research (i.e., Clapp et al., 2014), is 

consistent with the conceptualization of performance deficits occurring as a result of 

cognitive demands associated with rumination and heightened anxiety. These data, as well as 

others demonstrating associations between anxiety and impaired driving performance (e.g., 

Amick et al., 2013; Lew et al., 2011; Matthews et al., 1998; Taylor et al., 2007), suggest that 

anxiety management or other emotion regulation techniques could be used to augment 

existing driving-focused interventions (e.g., Classen et al., 2017).

DBS hostile/aggressive behaviors also produced a robust pattern of convergent relations with 

anxiety, depression, trauma history, CAPS-5 severity, and PTSD symptom dimensions. The 

absolute magnitude of correlations were somewhat smaller than those observed for 

performance deficit scores with a notable exception in the association with Arousal-

Reactivity. The modest increase in the relation with hostile/aggressive driving behavior is 

relevant given the introduction of aggressive (E1) and impulsive (E2) behaviors as cardinal 

symptoms of PTSD in DSM-5. The prominence of this association is consistent with meta-

analytic research demonstrating links between posttrauma symptoms and measures of anger/

hostility among military samples (Orth & Wieland, 2006). Overlap between DBS hostile/

aggressive items and behaviors noted in the larger veteran driving literature (e.g., Kuhn et 

al., 2010; Lew et al., 2011) offers additional evidence for the potential utility of the DBS in 

this population.

Concurrent associations with exaggerated safety/caution scores were modest relative to 

those for performance deficit and hostile/aggressive scales. However, correlations with 

anxiety, depression, Cognition-Mood, Arousal-Reactivity, and PTSD symptom severity did 

provide evidence of greater caution in veterans reporting elevated levels of psychopathology. 

Lack of support for an association between DBS safety/caution scores and CAPS-5 

Avoidance was unexpected, however, given the conceptualization of exaggerated safety as a 

form of avoidant coping behavior (Clapp et al., 2011). For these data, the failure of trauma-

specific avoidance (i.e., avoidance thoughts and feelings [C1]; avoidance of people, places, 

activities [C2]) to correlate with the frequency of excessive driving safety could be 

attributable to the specification of non-accident trauma by the majority of veterans in this 

sample. It is also possible that excessive driving safety reported in the current study was due, 

in part, to overlearned tactical behaviors continuing post-deployment. For many participants, 

a preoccupation with managing speed and maintaining distance from other vehicles could be 

tied more closely to military training than to trauma-specific symptoms. Information 

regarding veterans’ driving history during service (e.g., duties involving the operation of 

motor vehicles, history of driving-related incidents during deployment) was not collected as 

part of the larger treatment study (Sloan et al., 2018). Continued research exploring a more 

inclusive set of contributing factors would be helpful in understanding elevated levels of 

exaggerated safety and excessive caution in veteran drivers.
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Formal comparison with existing psychometric samples produced expected differences 

across clinical and non-clinical populations. Consistent with hypotheses, veterans with a 

diagnosis of PTSD reported performance deficits, exaggerated safety/caution, and hostile/

aggressive driving behavior at a greater frequency than student motorists sampled for the 

development of the DBS (Clapp et al., 2011). Confidence intervals for Cohen’s d suggest 

small to medium effects for differences in anxious driving behavior across veteran and 

student populations. Although discrepancies in the endorsement of performance deficits 

were somewhat modest, the increased occurrence of anxiety-related errors in former service 

members is notable given the comparison against a younger and considerably less 

experienced group of drivers. Performance deficit and exaggerated safety/caution scores 

were functionally identical across clinical samples although veterans did show a small, but 

statistically non-significant, elevation in hostile/aggressive driving relative to community 

survivors of MVA. Similarities suggest the DBS may hold promise as a marker of functional 

impairment in veterans with PTSD.

Interpretation of results should be made within the context of the study’s strengths and 

limitations. These data, along with preliminary work by Whipple et al. (2016), are among 

the first to examine the characteristics of a structured driving measure in a sample of former 

service members. The availability of a large clinical dataset and the incorporation of gold-

standard, interview-based measures of PTSD are notable strengths of the project. It is 

important to acknowledge, however, that participants in this study were restricted to military 

veterans with a current diagnosis of PTSD. Again, evidence of near identical fit in this 

sample relative to college-aged motorists (Clapp et al., 2011) provides compelling support 

for the factorial validity of the DBS. However, in the absence of a reference sample of 

service members with no psychiatric diagnoses, it is unclear whether corresponding 

elevations in anxious driving behavior are attributable to veteran status, PTSD diagnosis, or 

some combination of these. The larger veteran driving literature has identified a number of 

trait- (e.g., impulsivity, sensation seeking), environmental- (e.g., deployment history, tactical 

training), and health- (e.g., chronic pain, traumatic brain injury) related factors that could 

contribute to increased risk in current and former service members (e.g., Hoggatt et al., 

2015; Hwang et al., 2014; Lew et al., 2010; Possis et al., 2014). Although mental health 

symptoms demonstrate robust associations with driving-related concerns, it is unclear 

whether psychological difficulties are better conceptualized as a causal or aggravating factor 

for subsequent impairment. Further investigation comparing both clinical and non-clinical 

samples is needed to determine the extent to which mental health symptoms directly impact 

driving-related outcomes in this population.

Respondent characteristics also limit the potential generalization of results. Participants in 

this study were noticeably older than those in both the student and community MVA 

samples. Enrollment in the larger study was further restricted to male veterans given 

concerns with the feasibility of mixed-sex treatment groups for service members with PTSD 

(see Sloan et al., 2018; Sloan, Unger, & Beck, 2016). Implications for the interpretation of 

group-level effects are mixed. Existing research has linked male gender to greater levels of 

impulsivity, risk taking, aggression, and perceived driving skill as well as lower levels of 

travel anxiety and driving avoidance (e.g., Arnett, Offer, & Fine, 1997; Deffenbacher, Lynch, 

Filetti, Dahlen, & Oetting, 2003; Taylor & Paki, 2008; Ulleberg, 2002). Increasing age, by 
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contrast, is associated with reductions in reckless driving behavior, greater perceptions of 

risk, lower behavioral aggression, and reduced driving speed (e.g., Gregersen & Bjurulf, 

1996; Horberry, Anderson, Regan, Triggs, & Brown, 2006; Krahé, 2005; Krahé & Fenske, 

2002). Comparable performance deficit and safety/caution scores across male veterans and 

participants in the predominantly female MVA sample are therefore notable. Elevations in 

performance deficit and safety/caution scales relative to student drivers, by contrast, could 

be attributable to age-related differences, although moderate increases in hostile/aggressive 

behavior (d = .53) run counter to trends in the larger population. Unfortunately, the current 

data are unable to provide information on the frequency of anxious behavior in female 

veterans. A lack of diversity with respect to participant sex is a major limitation of the 

veteran driving literature more broadly, with women consistently under-represented (or often 

absent) in the existing research. The inclusion of increasingly diverse samples in terms of 

sex, age, race/ethnicity, and socioeconomic background will be important for continued 

investigation given the potential impact of driving impairment on social, health, and other 

financial outcomes.

While large from the perspective of clinical research and adequate for the evaluation of 

correlations and means-based comparisons, the current sample of N = 160 is small based on 

traditional standards for factor analytic research. However, modern approaches for 

estimating the power of confirmatory analyses draw on features of the population model 

(e.g., number of factors, number of indicators, strength of factor loadings) to determine the 

sample necessary for estimation (Brown, 2006). For example, simulation research by Wolf, 

Harrington, Clark, and Miller (2013)) identified samples between N = 110 and N = 190 as 

adequately powered for the estimation of 3-factor models containing six to eight indicators 

per factor, with item loadings set to .50 and .65. Factor loadings in the current model, as well 

as coefficients observed in development research by Clapp et al. (2011), suggest that 

estimates by Wolf et al. provide a reasonable approximation of the minimum sample 

required for evaluation of the DBS. Incorporation of Swain-corrected statistics to account for 

known biases in χML
2  (Herzog & Boomsma, 2009; Herzog et al., 2007) provides additional 

confidence in the reliable estimation of the hypothesized 3-factor model.

As in much of the existing literature, evaluation of maladaptive driving in the current study 

was limited to self-reported behavior. Although self-report scores do not limit assessment of 

the structural properties of the DBS, access to observational and/or archival indicators of 

problematic driving (e.g., traffic records, informant reports, road tests, simulator 

performance) could provide external confirmation of respondent-identified difficulties. 

Behavioral measures of performance have become increasingly common in the larger 

driving literature (e.g., Amick et al., 2013; Classen et al., 2017; Taylor et al., 2007) and will 

be an important consideration in the continued validation of self-report assessments.

5. Conclusions

Best-practice standards for psychological testing require formal evaluation of an instrument 

prior to use in populations for which psychometric data are unavailable (American 

Psychiatric Association, 1999; Standard, 1.4). Results of the current study provide robust 

support for the internal consistency of DBS scales as well as evidence for the factorial, 
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concurrent, discriminant, and discriminative validity of scores among help-seeking veterans 

with PTSD. Similarities in behaviors captured by the DBS and those reported in the larger 

veteran driving literature suggest the measure may have utility in assessing reactions 

believed to contribute to negative traffic outcomes in military service members.
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Fig. 1. 
Driving Behavior Survey (DBS) scores and 95% confidence intervals for clinical and non-

clinical samples. CAUT = DBS excessive safety/caution behaviors; DEF = DBS anxiety-

based performance deficits; ANG = DBS hostile/aggressive driving behavior.

Veteran PTSD (N = 160): CAUT (M = 4.39, SD = 1.17); DEF (M = 2.23, SD = 1.02); ANG 

(M = 3.38, SD = 1.61).

Motor vehicle accident PTSD sample from Clapp et al. (2014; N = 40): CAUT (M = 4.41, 

SD = 1.54); DEF (M = 2.25, SD = 1.35); ANG (M = 2.97, SD = 1.31).

Unselected student sample from Clapp et al. (2011; N = 518): CAUT (M = 3.88, SD = 0.89); 

DEF (M = 2.00, SD = 0.70); ANG (M = 2.74, SD = 1.14).
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Table 1

Sample Characteristics (N = 160).

Age M = 56.4 SD = 12.3

Race

 White 122 76.3%

 Black/African American 25 16.7%

 Other 13 8.1%

Ethnicity

 Hispanic or Latino 9 5.6%

Education

 ≤ High School 41 25.6%

 Some college/vocation 83 51.9%

 College degree 19 11.9%

 Graduate coursework 17 10.6%

Employment

 Full-time 51 31.9%

 Part-time 20 12.6%

 Unemployed 14 8.8%

 Retired/Disability 67 41.9%

 Student 3 1.9%

 Service 2 1.3%

Index Trauma

 Combat/Warfare 120 75.0%

 Death or Violence to a Loved One 9 5.6%

 Physical Assault 5 3.1%

 Sexual Assault 4 2.5%

 Motor Vehicle Accident 2 1.3%

 Other Accident/Disaster 11 6.9%

 Other 5 3.1%
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