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Abstract

U

s: This study examined how depression, anxiety, and sleep items from the

Neuro al Symptom Inventory (NSI) predict results from longer inventories. Method:

A
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STREAMLINED EMOTIONAL SCREENING IN TBI 2
This was a retrospective review from 484, predominantly male (96.1%) Veterans, mean age

29.7 years, who underwent brief neuropsychological screening during a comprehensive,

{

multidiscip evaluation for mild traumatic brain injury (TBI). Participants completed the

NSI, Inso ity Index (ISI), and Hospital Anxiety and Depression Scale (HADS).

[
Results: %.1% who endorsed "severe"/"very severe" anxiety on the NSI had significant
anxiety o DS; 85% reporting "severe"/"very severe" depression on the NSI, had
significant sion on the HADS; and 97.7% reporting "severe"/"very severe" sleep

problems e NSI, had significant sleep difficulties on the ISI. Conclusion: Close

SC

correspondence Between “severe”/“very severe” symptoms on the NSI and lengthier

U

checklists s additional checklists may be eliminated and individuals can be referred

for menta

N

reatment. NSI reports of “mild”/“moderate” require further screening.

Introduction

r second-level comprehensive evaluation in Veterans Affairs (VA)

Na

polytr tic brain injury (TBI) clinics is generally triggered when Veterans endorse

symptomatic complaints following a head injury. In an effort to capture all individuals who

I

may have sustained a brain injury, TBI screenings were designed to cast a wide net

J

(Lew et al . Hence, individuals with problems that may have occurred during the same

event that€aused their TBI, such as post-traumatic stress disorder (PTSD), cervico-cranial

g

injury hes, inner ear injury (Spencer & Adams, 2012), or nonspecific post-

{

concussivi ms often screen positive and also come to the attention of polytrauma/TBI

u

clinics. Nevertheless, many individuals with TBI experience these conditions as well. As a

result, terans in polytrauma clinics may have TBI-like symptom complaints from a

A

combination of TBI and non-TBI etiologies. Therefore, polytrauma evaluators are often faced

with evaluating a wide range of psychiatric, psychosocial, and physical health concerns.
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STREAMLINED EMOTIONAL SCREENING IN TBI 3
Evaluators gather information on multiple aspects of psychosocial functioning in a
circumscribed, often fixed, timeframe. Inherent in this process is the acknowledgement that
psychologt aluation necessarily involves a tradeoff between speed and
comprehe raditional psychological assessments usually require significant time,
but also p!wde in-depth information. When time is limited, however, targeted screening

evaluationmre appropriate to the practical needs of assessment. Efficiency is

particularl rtant in VA polytrauma/TBI clinics where multidisciplinary teams address

many aspwysical and mental health functioning within a single appointment.
Therefore, etfort§to streamline the evaluation, while still completing the necessary
components (i eurological, cognitive, mental health, case management), in a manner that
is least bu e to patients, are necessary to provide optimal patient centered care to
Veterans. mdy examined the use of psychiatric and neurobehavioral screening
measurgs,d polytrauma/TBI clinic. Screening for mental health problems remains
important be these individuals are statistically at higher risk for mental health
comorbidity (Department of Veterans Affairs, 2007; Vanderploeg, Belanger, & Curtiss,
2009), thesost common of which are anxiety, PTSD, and depression (Belanger, Uomoto, &
Vanderplg; Hoge et al., 2008; Kraal, Waldron-Perrine, Pangilinan, & Bieliauskas,
2015; Mc , 2008; Waldron-Perrine, Henrick, Spencer, Pangilinan, & Bieliauskas, 2014),
and there g em;irically validated treatments for these diagnoses. Often, polytrauma/TBI

clinics Mor‘[ of entry into the mental health system for Veterans.

Su: self-impressions of depression, anxiety, and insomnia are commonly
measurqctively-scored checklists. The most popular of these measures range from
7-21 items (Bastf@€n, Valliéres, & Morin; Beck & Steer, 1987; Beck & Steer, 1993; Radloff,
1977; Zigmond & Snaith, 1983; Zung, 1965). For example, the HADS has been estimated to

take 2-6 minutes to complete (Fitzpatrick, Gibbons, & Mackintosh, 2009; Snaith, 2003) and
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STREAMLINED EMOTIONAL SCREENING IN TBI 4
the ISI has been estimated to take five minutes or less to complete (Smith & Wegener, 2003).
In the current sample, it has been observed, on average, that patients take approximately five
minutes to Jete the NSI. Therefore, such inventories are useful for efficiently
quantifyila severity and monitoring symptomatic changes over time. Individually,
| — . o
these 1nve§orles are not generally onerous for most Veterans, but in combination they can be

time-conswd possibly repetitive. Additionally, individuals with brain injuries may

experience cognitive problems and fatigue more quickly, thus especially benefitting

from morwmed evaluations.

Instead OSJSil’lg separate checklists for each aspect of potential dysfunction in
polytrauwmtions, the VA requires the use of a single checklist that devotes mainly a
single item to each problem. This checklist, the Neurobehavioral Symptom Inventory (NSI;
Cicerone mr, 1995), consists of 22 symptoms commonly reported by individuals
followt oncussion. The checklist includes physical, cognitive, and emotional aspects of
functiogie@®ach item is rated on a five-point scale, with ratings of problems in each area

ranging from “none,” to “very severe.” Factor analytic studies (Benger, Pastorek, &

Thomton,&aplan et al., 2010; Meterko et al., 2012; Vanderploeg et al., 2015) of the

NSIin mi Veteran populations have been mixed, supporting three, four, and six

factor soluds ith the most consistent factors being cognitive; vestibular; affective; and
somati ~Given that each area of functioning (e.g., depression) is covered by only one

question, icians supplement the NSI with lengthier self-report inventories,

particular as of interest such as depression, anxiety, PTSD, and sleep (Lew at al.,

2007, % 2015).

A benefit of using single items to assess aspects of emotional functioning is brevity,

but single items are often somewhat general and have less robust psychometric properties.
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STREAMLINED EMOTIONAL SCREENING IN TBI 5
Alternatively, other self-report screening measures contain more items of related content. As
a result, multiple item self-report measures often have good psychometric properties such as

fairly high iﬁal consistency, as items tend to correlate highly with one another. Although

longer sel ening measures contain more items, the content is so conceptually
similar thag there will inevitably be a point of diminishing returns. Additional screening
measures w time that could otherwise be used to assess patients’ needs. The tradeoff
between th iency of employing single items and the added psychometric backing

obtained ingyscreening instruments leads to an interesting practical question. Namely,

among which catggorizations of symptom severity are responses to single-items of emotional

functionin&ent as a screen for emotional concerns?

There 1s some support for the use of single items to assess depression in other settings.
Williams m%) compared the use of a single question (i.e., “Have you felt depressed or
sad mus ¢ time in the past year?” to the Center for Epidemiological Studies Depression
questio adloff, 1977) in a community-based family medicine clinic, a VA general
internal medicine clinic, and two university-affiliated general internal medicine clinics. They

found thahswered yes to a single item. The sensitivity of the single item was 85% and

specificit @ 0.

C!son, Gerrity, and Dobscha (2004) conducted telephone screening of VA primary

care paw the above single item and the Patient Health Questionnaire (PHQ-9;

Kroenke , 2002). The majority of the 1211 participants (80.3%) responded no to the
single item an .7% responded yes. The majority of those who responded negatively to the
single scored in the not depressed range on the PHQ-9 (77.1%), but 14.7% scored

in the mild range, 6% scored in the moderate range, 1.6% scored in the moderately severe

range, and 0.6% scored in the severe range. For those with positive single item screens,
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STREAMLINED EMOTIONAL SCREENING IN TBI 6

89.5% had at least mild depressive symptoms on the PHQ-9. The majority of patients

(30.7%) with positive single item screens scored in the moderate range on the PHQ-9; 10.5%

scored in tt depressed range, 17.6% scored in the mild range, 27.3% scored in the

moderatelage, and 13.9% scored in the severe range. Sensitivity for the single item
. W o

using moc!rate severity on the PHQ-9 as the reference standard was 68% and specificity was

93%. thately severe on the PHQ-9 was utilized as the reference standard,

sensitivity sed and specificity decreased (82% and 87%, respectively). The authors also
compared ingle item to the Diagnostic and Statistical Manual for Mental Disorders, 4™
Edition ( -IV§ American Psychiatric Association, 1994) algorithm for major depressive
disorder on Q-9. This demonstrated 78% sensitivity and 88% specificity.

Blozik, Scherer, Lacruz, Ladwig, & the KORA study group (2013) also compared the

same yes/ item question to the DSM-IV algorithm for depressive mood and major
depres sorder on the PHQ-9 in a community sample in Germany. 28% of participants
were ¢ ed as having depressive mood and 6.5% were classified as having major

depressive disorder. Sensitivity of the single item compared to the depressive mood definition

on the PH& low (46.1%) and specificity was high (94.3%). Positive predictive value

was 75.7ative predictive value was 81.8%. Utilizing the major depressive disorder

definition PHQ-9, the single item had 82.8% sensitivity, 87.5% specificity, 31.5%
positiv value, and 98.7% negative predictive value.
Th explores the degree to which the depression, anxiety, and sleep items from

the NSI predict sgreening results from other longer, commonly used, symptom inventories
using s@peciﬁciw, and predictive power. Sensitivity is the proportion of true
positives that a test correctly identifies. Specificity is the proportion of true negatives that a

test identifies correctly (Altman & Bland, 1994). This information can guide the clinician in
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STREAMLINED EMOTIONAL SCREENING IN TBI 7
selecting appropriate self-report measures to optimize efficiency and the quality of

information gathered.

Particifo,se—

Arglfiv ta were obtained from a final sample of 484 Veterans, the majority of
whom wegd for second-level evaluation (70.9%), with a minority who were currently
being eva r a TBI service connection claim (25.6%), with 3.5% for whom their status
was not d@d (i.e. whether or not they were being evaluated for a TBI service

connectit at the polytrauma/TBI clinic of the Ann Arbor VA, a polytrauma support

clinic tea iBipants were consecutive or near consecutive referrals to the clinic.

Participanmeted the Hospital Anxiety and Depression Scale (HADS), Insomnia
Severi I), and NSI as part of a brief neuropsychological screening battery.
Individuals ored >22 on the NSI Validity 10 (Vanderploeg et al., 2014), an embedded
symptom validity measure, were eliminated from the analyses as over-reporting. This

resulted ir&“’minating 24.8% of the original sample of 644 participants. Participants in the

final samp 96.5% male, with an age range of 21 to 49 years (mean= 29.7, standard
deviation (SD) = 7.2). The vast majority of the participants served in Operation Enduring
Freedoga (O Dperation Iraqi Freedom (OIF), or Operation New Dawn (OND), as is
typical Mrauma/TBI clinics, however, these identifying data were not entered into
the database use;nd thus specific percentages are unavailable. While six individuals did not
report their f completed education, the mean level of education completed was 13
years (4 current sample included participants from other studies from this clinic
(Boxley et al.,2016; Drag, Spencer, Walker, Pangilinan, Bieliauskas, 2012; Flaherty, Spencer,

Drag, Pangilinan, & Bieliauskas, 2015; Kraal et al., 2015; Spencer et al., 2013; Spencer,
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STREAMLINED EMOTIONAL SCREENING IN TBI 8
Drag, Walker, Pangilinan, & Bieliauskas, 2010; Waldron-Perrine et al., 2014, Waldron-

Perrine et al., 2012).

e Q

Neurob@éh&vioramsymptom Inventory (NSI; Cicerone & Kalmar, 1995). The NSI is a self-
report mehsisting of 22 items characteristic of postconcussive symptoms. The patient
rates the s@eritygof each symptom using a five-point scale as follows: 0 = “none”, 1 =

“mild”, 2 & “@odBrate”, 3 = “severe”, 4 = “very severe” based on functioning. Internal

SC

consistenntotal inventory has been demonstrated to be high in an OEF/OIF Veteran

TBI samp 5; King et al., 2012). The current study examined specific items (r, s, and t)

99, ¢

from the NSI that assess “difficulty falling or staying asleep”; “feeling anxious or tense”’; and

“feeling dm or sad”, respectively.

Hospit 1 nd Depression Scale (HADS; Zigmond & Snaith, 1983). The HADS

[

consists of Ldat®hs, seven of which are targeted to each measure depression or anxiety.
Items are rated on a Likert-type scale from zero to three with the severity of most items rated
according ow often symptoms occur. Total scores are calculated individually for the
depressio iety items. Scores of 8-10 are indicative of mild symptoms, scores of 11-
14 indicate moderate symptoms, and scores of 15 or higher are classified as severe

sympt: 1 consistency of the total scale, as well as the anxiety subscale (HADS-A)
and them subscale (HADS-D) is well-established, with reliability estimates
exceeding 0.70 aSong non-diagnosed individuals (Crawford, Henry, Crombie, & Taylor,
2001; Leu , Kan, Hung, & Chen, 1993), medical patients (Golden, Conroy, &
O’Dwyer, aGough & Hudson, 2009; Martin & Thompson, 1999; Martin & Thompson,
2000; Martin, Tweed, & Metcalfe, 2004; McCue, Buchanan, & Martin, 2006; McCue,

Martin, Buchanan, Rodgers, & Scholey, 2003; Stafford, Berk, & Jackson, 2007; Sukantarat,
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Williamson, & Brett, 2007; Woolrich, Kennedy, & Tasiemski, 2006), and psychiatric patients
(Cameron, Crawford, Lawton, & Reid, 2008; Flint & Rifat, 2002). Insomnia Severity Index

(IST; Bastieﬁl., 2001). The ISI is a seven item self-report inventory designed to measure

the nature nd impact of both daytime and nighttime components of insomnia

within Elesmnth. The dimensions evaluated are difficulty with sleep onset, sleep
maintena amgh early morning awakening; sleep satisfaction; interference with daily
functionirmability of sleep problems by others; and distress. Each item is rated on a
five pointwme scale from zero to four. The total score is interpreted as follows: 0 — 7
absence o@ia, 8-14 mild insomnia, 15-21 moderate insomnia, and 22-28 severe
insomnia.Econsistency was excellent in community and clinical samples (Cronbach a

= .90-.91)

Belleville@r, & Ivers, 2011).
Pmce§
trospective review of deidentified data from Veterans who also underwent

brief neurgsycholo gical screening as part of a comprehensive, multidisciplinary evaluation

riminant and convergent validity estimates were adequate to good (Morin,

formild T participants completed screening measures including the NSI, ISI, and
HADS, a ers (e.g., PTSD screening) prior to meeting with a clinician in order for
cliniciansg review the results before discussing them with participants. Veterans then met
with chor a thorough clinical history, neurologic examination, psychosocial needs

assessme education, and in most cases, neuropsychological screening. This

investigation wagg@pproved by the Institutional Review Board at the Ann Arbor VA
Health{en;
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Statistical Analysis

Were computed using SPSS Version 24 (IBM Corp., 2016). The data were
screened riate and multivariate normality, linearity, and homoscedasticity. These
analyses showed that univariate assumptions were met. Correlation coefficients between each

H
NSI item Motal scores on the ISI, HADS-A, and HADS-D scales were computed. Item

severity offcach df the NSI items related to sleep, depression, and anxiety was compared to

C

severity ram the ISI and HADS respectively. For the purposes of data analyses, NSI
categories O s€vere” and “very severe” were subsumed under the same category for cross-

tabulations to alisvv for a direct comparison, given that the longer screening measures

included ﬂca‘[egorical descriptor in the severe range. When calculating sensitivity,
and pr

specificity, E edictive power, NSI categories were dichotomized as “none/mild” versus

“moderat y severe” as has been done in previous research (Lew et al., 2011).
Corres y, HADS and ISI categories were also dichotomized as “none/mild” and
“mode ere”.

! Results

T @ otal NSI score was 36.5 (SD=13.7). The mean scores for the depression,
anxiety, and sleep items were 1.8 (SD=1.3), 2.4 (SD=1.2), and 2.7 (SD=1.2), respectively.
The mﬁr the depression item was in the mild range and the mean scores for the
anxietyMtems were in the moderate range. Mean scores for the ISI (mean= 15.8 and
SD=6.4), HADSBA (mean= 11.4, SD=4.1) and HADS-D (mean= 8.5, SD=4.3) were each
above the cLai@@!ly meaningful cutoff score (i.e., > 7 for each measure). More specifically,
the mean ADS-A scores were in the moderate range, and the mean HADS-D score

was in the mild range. Correlations between the NSI items and total scores on the HADS-A,

HADS-D, and ISI are reported in Table 1. Briefly, the vast majority of these correlations
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STREAMLINED EMOTIONAL SCREENING IN TBI 11
were significant, the exception was the item about hearing difficulty. The strongest

correlations were between each item and its corresponding longer measure.

O\mipants’ reports of symptoms on the NSI agreed with the categorical
descript-ions Brow ed by the HADS and ISI on 35-44% of occasions. Looking at the
individualhcores for the NSI anxiety item fell within the same descriptive category on
the HAD@.Z% of cases. Scores for the NSI depression item fell within the same
descriptiveggatggery on the HADS-D in 34.9% of cases. Scores on the NSI sleep item fell

within the e"descriptive category for the ISI in 36.2%. Tables 2 through 4 display

individuals’ res;;ses on the NSI items, and how these correspond to the severity of scores

on the parEening measure.

Wm positive NSI and HADS-A as indicating at least moderate endorsement.
t

Results indicat@d@’that the NSI item had specificity of 48.4% and sensitivity of 94.6%. This
cutoff pro ositive predictive value of 74.3%, negative predictive value of 85.1%, and
an ove e value of 76.7%.

A the 241 participants who indicated "severe" or "very severe" anxiety on the

@ d in the clinically significant range on the HADS-A (11.6% mild, 42.7%
each for moderate and severe). The results of comparisons between “mild” and “moderate”
severit& the NSI and HADS-A score were less clear, showing less correspondence
betweelm. Among the 69 participants who reported “mild” anxiety on the NSI, the
majority of parti;Jants (46.4%) were below the clinical cutoff on the HADS-A, followed by
34.8% who in the mild range, 17.4% in the moderate range, and 1.4% in the severe
range. Am 136 participants who reported “moderate” anxiety on the NSI, the majority

of participants (47.8%) also scored in the moderate range on the HADS-A, but 14.7% were
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.. o . . o .
s . 5 .
below the clinical cutoff, 30.9% scored in the mild range, and 6.6% scored in the severe

range.

Tlﬂy of the NSI depression item when compared to the HADS-D was

55.6% and the sensitivity was 83.9%. The positive predictive value was 47.1%, negative
N

predictivemas 88%, and the overall predictive value was 64.7%.

Ar@ 160 participants who reported “severe” or "very severe" depression on the

NSI, 85%(8c the clinically significant range on the HADS-D (24.4% mild, 43.8%

3

moderate % severe). The results of comparisons between “mild” and “moderate”

U

severity r. the NSI and HADS-D score were again less clear and showed less

correspondence between measures. Among the 99 participants who reported “mild”

A

depressio SI, the majority (50.5%) were below the clinical cutoff on the HADS-D,

d

followed by'30"%% who scored in the mild range, 16.2% in the moderate range, and 3% in the
severe range. ng the 116 participants who reported “moderate” depression on the NSI,
the ma icipants (41.4%) scored in the mild range on the HADS-D, followed by

30.2% be]sw the clinical cutoff, 23.3% in the moderate range, and 5.2% in the severe range.

ns of the NSI sleep item with the ISI yielded a specificity of 39.4% and

sensitivity of 9/%. The positive predictive value was 71.6%, negative predictive value was

89.2%, predictive value was 74.6%.
A

on the NS o scored in the clinically significant range on the ISI (14.4% mild, 52.9%

moder: 0.4% severe). Among those reporting no sleep problems on the NSI item,

24.2% of participdnts indicated mild or moderate sleep problems on the ISI (21.2% mild, 3%

moderate). The results of comparisons between “mild” and “moderate” severity ratings on the

306 participants who reported “severe” or "very severe" sleep problems

NSI and ISI were less clear, showing less correspondence between measures. Among the 50
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STREAMLINED EMOTIONAL SCREENING IN TBI 13
participants who reported “mild” sleep difficulties on the NSI, the majority of participants
(50%) also scored in the mild range on the ISI, however 34% were below the clinical cutoff,
14% SCMmoderate range, and 2% scored in the severe range. Among the 95
participan&

rted “moderate” sleep difficulties on the NSI, the majority of

.. —— . ‘ .
partlc1pans (51.6%) scored in the mild range on ISI, followed by 33.7 in the moderate range,

14.7% belwlinical cutoff, and 0% in the severe range.

Discussion

)

Ans pression, and sleep problems are frequently reported by individuals
undergoirnuma evaluation for suspected TBI. In this sample, the self-reported
categoric%descriptors from the NSI agreed with the categorical descriptions provided by
lengthier rt inventories on 35-44% of occasions. The rate of agreement was
particularlylo r “mild” and “moderate” ratings on the NSI. This rate of agreement may be
Viewed§at low, and may be, in part, related to the different interpretive ranges used
among es. Therefore, the discussion focuses on “none”, “severe”, and “very
severe” rag gs on the NSI for which there was close correspondence with the lengthier self-
report checlkdists, Veterans reporting “severe” or “very severe” psychiatric and sleep
problems SI nearly always indicated clinically significant psychiatric problems on
lengthic£entories. This suggests that it is reasonable for clinicians in TBI clinics to forgo
additioWg checklists in these individuals because checklists do not provide unique
informati overwhelming number of cases. If over-reporting has been ruled out using

embedded or stapd-alone measures of symptom validity, these individuals should be referred

for me “‘& th treatment. Additionally, when individuals indicated “none” on the NSI,

only 3-7.9% of individuals reported more than mild symptoms on the longer inventories.

Therefore, additional screening measures need not be administered in these cases either, but
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follow up questions regarding mental health symptoms and treatment can be addressed during

the psychiatric and psychosocial clinical interview and triaged as needed.

In there was a good degree of variability in self-reported psychiatric
symptoms on longer inventories among Veterans indicating mild or moderate psychiatric
[ d
problems WSI. In these cases, the longer screening inventories do assist in further
characteriging thdir mental health problems and potentially add incremental information to
the assess may avoid sending individuals for further mental health evaluation who

do not need™t aftd thereby conserve mental health resources.

R; sensitivity, specificity, and predictive power for the NSI depression item

compared$o the HADS-D, results of the current study were relatively similar to previous

research, ly sensitivity. Blozik et al. (2013), Corson et al. (2004), and Williams et
repo

al. (1999)
compared esent finding of 83.9%. Specificity in the current study was lower than in
prior r 6% vs. 66-94.3%). However, it can be argued that in depression screening,

sensitivitygs more critical in order not to miss anyone with possible depression, which is a

sensitivity ranging from 82-85% when more stringent criteria were used,

risk factor icide. Findings for predictive power were more variable between studies.

Blozik et ) found 75.7% positive predictive power and 81.8% negative predictive

power Whg the less stringent depressive mood classification was utilized, versus 31.5%

positivem power and 98.7% negative predictive power when the major depressive

disorder cgion was used. Results from the current student fell between these values
o positi

with 47.19 e predictive power and 88% negative predictive power.

Fo 1% to 63.2% of individuals reporting “severe” or “very severe” anxiety,
depression, or sleep problems on the NSI, additional screening with face-valid self-report

scales can be dispensed with, as screening has already served its purpose. These results can
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lead to procedures that enhance the efficiency of psychological assessment through the use of
an algorithm for initial screening. This approach would help divert from routine and

perfunctory :ileting of checklists, towards investment in individuals most likely in need

of further and treatment. As a result, the burden to patients is reduced; this may be
espe(:lallygportant for individuals with TBI who may have difficulties reporting symptoms
and with thale of the evaluation. If participants in the current study who endorsed, none,
severe, or vere anxiety, depression, and sleep problems on the NSI were not required

to comple DS and ISI, this would have resulted in decreased burden and effort (e.g.,

S

approximz@minutes) for them and save five minutes of clinicians’ time.

Gi, igh frequency of psychiatric complaints among those seeking care for TBI

(Department of Veterans Affairs, 2007; Kraal et al., 2015; Waldron-Perrine, et al., 2014),

all

polytraum@cl are in the position of serving as ports of mental health linkage for our
Vetera ardless of the route of referral, or the length of time since injury, Veterans

undergQi assessment tend to report a high degree of psychiatric symptomatology

M

(Department of Veterans Affairs, 2007; Kraal et al., 2015; Waldron-Perrine, et al., 2014). NSI

I

results ca linicians in polytrauma clinics in triaging Veterans for mental health care.

A

O

n of this study is that the results are specific to VA polytrauma/TBI clinics,

and more §pecifically, to the demographic composition of this sample, that is, predominantly

g

Caucasi their 20s-30s who served in OEF, OIF, or OND. Future research should

{

expand th to include more females and other settings such as mental health clinics

U

and settings outside of the VA. Additionally, replicating this study in other, non-TBI, patient
sample shed more light on why, in some cases, there were low percentages of

agreement between the NSI and the HADS and ISL.

This article is protected by copyright. All rights reserved.



STREAMLINED EMOTIONAL SCREENING IN TBI 16
Another limitation is that the NSI does not have any items that directly assess PTSD

symptoms. This is an important limitation as PTSD is one of the most frequently comorbid

Jt

mental hea dition among VA polytrauma patients (Belanger et al., 2009; Hoge et al.,

2008), th iignal screening measure for PTSD would be necessary in conjunction

u . . . .
with the NSI. Future research could examine how items on the NSI (e.g., “feeling anxious or

29 ¢ 2 6

tense”, “difficuly falling or staying asleep”, “forgetfulness, can’t remember things”, “poor

C

concentratiOf®ean’t pay attention, easily distracted”, “feeling depressed or sad”, and

S

“irritabilit! sil§y annoyed”) compare to a questionnaire or structured interview for PTSD

symptoms

U

A is study eliminated those individuals demonstrating over-reporting as

n

indicated by a cutoff of >22 on the NSI Validity 10 as recommended by Vanderploeg et al.

(2014), ot rchers (Lange, Brickell, & French, 2015; Lange, Brickell, Lippa, &

d

French? ave utilized lower cutoffs. The NSI Validity 10 is a relatively new scale, and

needs eplication. Therefore, there may still have been some individuals who over-

M

reported in the current sample.

[

Fin is study used self-report measures, which have inherent weaknesses such as
difficulty recalling or reporting of symptoms that must be compensated for with

other asse§8ment methods including clinical interview, behavioral observation, informant

g

report, ord review, and/or psychological testing. Self-report measures are often

t

moderatel ted with one another, as they were in this study, and this may be partially

U

due to the non-independence of these measures. While, this could have led to higher false

positiv on-independence is common in clinical situations and cannot be avoided;

A

therefore, these results likely accurately reflect clinicians’ experiences.
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Further research is needed to determine if severe and very severe ratings on the NSI
also fulfill the screening function for other commonly used self-report face-valid measures
and referen ndards such as a structured interview. Additional research should further

explore th, for which narrow-band screening measures, such as the HADS or ISI,

. ) . .
provide 1rsemental information beyond very terse instruments like the NSI.

‘ ’ Conclusion
oA

In usion, when conducting brief psychological screening in the context of

interdiscigedical and psychosocial evaluations, a report of “severe” or “very severe”

distress o -item questions of depression, anxiety, and sleep problems on the NSI can
provide a(gquate information for triage. Additional initial screening is likely unnecessary for
these Vetm is unlikely to yield incrementally valuable information. Instead, these
individualsCa referred for mental health treatment for depressive and anxiety symptoms
or sleep di ics on the basis of their severe NSI scores. For individuals reporting less than

“sever , additional screening in TBI clinics provides useful additional information

regarding psychological distress.
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Table 1. ns between NSI items, HADS subscale totals, and ISI total score
O HADS-D HADS-A ISI Total

Dizzy PIRES 9% L 20%¥K
Balanc£ 32k 2% 20%%*
Coordingifbud) 263 24 24
Headache 9k Jd6%* 25k
Vision L26%%* 20%% 2THEE
Lightﬁ 21 16%* 19Hx
Hearing .08 .07 AT1*
Noise Sensitivity .20 %* D4k PIELE
Numbness/Tingling L2 HHk 2 5%k 35k
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Taste/Smell 5% A3%* J15%*
Loss/Increase Appetite 35k 2 8HHE 29kE
Concentrafomsdintion 37w 7% 33k
Forgetful 3o%HE 25%% 30F**
Difﬁcultyacisions A0HE 33k 2 8HHE

Slowecrl"g?mg ADHHx RYRE R

Fatigue 4ok 27H* 40%*
Sleep 37wk 38k 1
Anxious 4] EE 655 JOEE*
Depressem 59 50H PARES
Irritabilit 45 Sk A4
Frustratioy:wlmed A4k S4rHEx A0H**

NSI Totalw STHE S3HE S5HH

Note:*r<.05; ** r <.01; *** r <001; HADS = Hospital Anxiety and Depression Scale;
HADS-A = HADS anxiety subscale, HADS-D = HADS depression subscale; ISI = Insomnia
Severity Index; NSI = Neurobehavioral Symptom Inventory; Bolded items and correlations
correspond with the criterion scale

Table 2. Correspondence between NSI sleep item and ISI severity

SSI “Difficulty falling or staying asleep” Severity

@ne Mild Moderate Severe Very Severe Total
ISI Sever!E

Non—ChMS 17 14 5 2 63

Mild 3 25 49 36 8 125

32 104 58 202

Moder

—_—
2

(e
p—
(=)

Severe 22 71 74

Note: 1SI = Insomnia Severity Index; NSI = Neurobehavioral Symptom Inventory
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Ipt

Table 3. Q@rrespondence between NSI anxiety item and HADS-A severity

[

SI “Feeling anxious or tense” Severity

None Mild Moderate Severe Very Severe Total

O

2,
HADS-A 3
Non-CliniC 22 32 20 4 3 81
Mild m 13 24 42 23 5 107
Moderate 3 12 65 76 27 183

Severe 51 52 113

S
p—
O

Note: HADS-A = Hospital Anxiety and Depression Scale, anxiety subscale; NSI =

or:

Neurobehav ymptom Inventory

Table 4. dence between NSI depression item and HADS-D severity

ath

A

SI “Feeling depressed or sad” Severity

None Mild Moderate Severe Very Severe Total

HADS-D Severity
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Non-Clinical 85 50 35 15 9 194

Mild H 18 30 48 29 10 135

Moderate 5 16 27 46 24 118
[ |

Severe 1 3 6 10 17 37

Note: HABS-D ospital Anxiety and Depression Scale, depression subscale; NSI =

Cri

Neurobehgi ymptom Inventory

S
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