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Abstract

Objectives—Our objective was to examine the Beck Depression Inventory-11 (BDI-11) in a
traumatic brain injury (TBI) sample using a receiver operating characteristic (ROC) curve to
determine how well the BDI-II identifies depression. An ROC curve allows for analysis of the
sensitivity and specificity of a diagnostic test using various cutoff points to determine the number
of true positives, true negatives, false positives, and false negatives.

Design—This was a secondary analysis of data gathered from an observational study. \We
examined BDI-1I scores in a sample of 52 veterans with remote histories of TBI.

Setting—This study was completed at a Veterans Affairs (VA) Medical Center.
Participants—~Participants were veterans eligible to receive VA health care services.
Interventions—Not applicable.

Main Outcome Measures—Outcome measures included the BDI-11 and the Structured Clinical
Interview for DSM-IV Axis | Disorders (SCID-1V).

Results—We generated an ROC curve to determine how well the BDI-I1 identifies depression
using the SCID-IV as the criterion standard for diagnosing depression, defined here as a diagnosis
of major depressive disorder. Results indicated a cutoff score of at least 19 if one has a mild TBI or
at least 35 if one has a moderate or severe TBI. These scores maximize sensitivity (87%) and
specificity (79%).
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Conclusions—<Clinicians working with persons with TBI can use the BDI-II to determine
whether depressive symptoms warrant further assessment.

Keywords
Brain injuries; Depression; Rehabilitation; Veterans

The clinical demands of managing persons with TBI both postacutely and throughout the
course of a lifetime are significant. This is due, in part, to wide-ranging sequelae from health
conditions and cognitive changes to persisting affective problems such as depression.1®
Within the first few years of a TBI, symptoms of depression are frequently reported, with
prevalence ranging from 33% to 42%.5.7 Furthermore, although one study found that the risk
of depression drops significantly over the first 3 years after injury, estimates of subsequent
prevalence remain higher than in non-TBI populations.® Data from up to 8 years after TBI
indicate a prevalence of 61%; however, this figure drops to 48% after removing the effects of
preinjury mood disorders.® Additional research extends this finding by showing that the
presence of a preinjury mood disorder increases the likelihood of major depression after
TBI.5 Long-term follow-up studies and cross-sectional data indicate that persisting
psychologic problems including depression and social isolation can occur up to 25 years
after TB1.1410-12 | the longest follow-up study to date, Koponen et al3 found that 26.7%
of TBI survivors met criteria for major depression 30 years after their injuries.

Not only is depression an issue potentially requiring significant clinical attention after TBI,
but this problem is exacerbated by the growing number of people living with TBI. The
number of people who survive TBI has been increasing due to improvements in emergency
medicine and technology and to greater enforcement of seat belt laws.2415 Furthermore, two
thirds of those who sustain a TBI before age 30 will likely live for another 30 to 40 years.16
Moreover, Harrison-Felix et all’ found that sustaining a TBI resulted in an average reduction
of life expectancy of only 7 years. Hence, clinicians need efficient screening and diagnostic
tools, particularly for problems such as depression. With this in mind, those working with
survivors of TBI are encouraged to consider the measurement issues of tools they use in
clinical practice.

To assess for psychiatric disorders in this population, semi-structured interviews such as the
DSM-1V18 SCID-1V19 are encouraged. Robinson and Jorge20 conclude that using diagnostic
criteria based on such standards provides the soundest diagnosis of depression for people in
this population. However, because semi-structured interviews are time consuming, their use
is often not feasible in settings that present significant time constraints. The use of less time
consuming self-report tools, such as the BDI-11,21 can facilitate the diagnostic process as a
screen for depressive symptoms, determining the necessity of engaging in a lengthy, semi-
structured interview.

The previous version of the BDI-11,21 the BDI,22 is widely used in rehabilitation settings.23
Clinicians working in such settings should consider the psychometric properties of this
instrument to ensure that they have selected the most appropriate tool for assessing
depressive symptoms, bearing in mind the diagnostic challenges in assessing persons with
brain injury. For example, one challenge of diagnosing depression post-TBI is that somatic
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symptoms such as changes in sleep, appetite, or libido may also occur as a result of injury to
the brain, thus leading to potential overdiagnosis of depression.29 However, researchers
studying the BDI in a TBI sample found no overendorsement of somatic symptoms of
depression.24 Additionally, they noted that the BDI is an effective screening tool with high
reliability estimates and a factor structure similar to that found in the general population.24

Conversely, despite its sound factor structure and high reliability, previous literature
questions the use of the BDI to identify depression in this population because of its low
sensitivity in discriminating persons who are depressed from those who are not depressed.2>
With regard to the BDI-11,2! recent factor analysis findings indicate that it is useful for
identifying symptoms of depression during acute TBI recovery,26 but to date, there are no
published data regarding the sensitivity and specificity of this measure in a TBI population.
Therefore, our aim for this study was to examine these particular psychometric properties of
the BDI-1121 in a TBI sample. We generated an ROC curve to determine how well the BDI-
1121 identifies depression and to determine its maximum sensitivity and specificity, using the
SCID-1V1? as the criterion standard for diagnosing depression. An ROC curve allows for
analysis of the sensitivity and specificity of a diagnostic test using various cut-off points to
determine the number of true positives, true negatives, false positives, and false negatives.

METHODS

Procedures

This is a secondary analysis of data gathered during an observational study of veterans with
TBI and/or PTSD receiving care at a western Veterans Affairs Health Care System facility.2’
Seventy-two subjects participated in the observational study, for which institutional review
board approval was obtained. These individuals completed the SCID-1V and the BDI-II,
among other assessments, including neuroimaging, neurologic, and neuropsychologic
examinations. All instruments were administered by psychologists or trained research
assistants.

For inclusion in the observational study, we chose veterans receiving outpatient and inpatient
services for treatment related to TBI and/or PTSD. Exclusion criteria were: (1) a history of
neurologic disease other than TBI; (2) sleep apnea; (3) presence of the following psychiatric
disorders: schizophrenia, psychosis, or bipolar | disorder; (4) scores on the BDI-II that were
more than 2 SDs higher than a historical mean of scores obtained by persons participating in
this VA facility’s PTSD Residential Rehabilitation Program; (5) a Computerized Assessment
of Response Bias?8 performance of type 111 (very poor effort) or IV (extreme exaggeration
or response bias); (6) active substance abuse responses on the SCID-1V that suggested abuse
in the 7 days prior to participation; (7) legal blindness; (8) current guardianship or mention
of recommendation for guardianship in medical chart within the prior 6 months; or (9)
inability to complete the process of informed consent or magnetic resonance imaging.

Of all participants who signed consent forms for the observational study, 21 were excluded
based on the above criteria and 14 withdrew from the study (eg, left the area or the PTSD
program), and therefore, the remaining 72 comprised the original sample. Of the 72
individuals, 59 had a remote history of TBI. Of the 59 with TBI, 7 individuals had
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incomplete SCID-1V interviews; therefore, the remaining 52 subjects represent the sample
used in the present study. Characteristics of the sample used for the current analyses are
presented in table 1.

We confirmed a history of TBI via semi-structured interview and chart reviews using criteria
set forth by the Centers for Disease Control.2® Time since injury ranged from 1 to 51 years.
Injury severity (mild, moderate, severe) was assessed as advocated by a continuing medical
education program developed by the Department of Veterans Affairs.30 Specific criteria are
as follows: mild TBI (altered or LOC <30min with negative imaging, GCS of 13-15, or PTA
<24h); moderate TBI (LOC <6h with positive imaging, GCS of 9 -12, or PTA of <7d ; and
severe TBI (LOC >6h with abnormal imaging, GCS of <9, or PTA of >7d).30 If a participant
had more than 1 TBI, the severity of injury was categorized based on their most significant
injury. For these individuals, time since injury was also based on the date of their most
significant injury.

The BDI-11,21 the most recent version of the BDI,22 was designed to measure the presence
and severity of depression symptoms as noted in the DSM-1V.18 The BDI-II is a 21-item
self-report Likert scaled measure that provides a choice of 4 responses per question. The 21
items are summed to provide a single score. Recommended cut-off scores are 0 to 13
(minimal depressive symptoms), 14 to 19 (mild depressive symptoms), 20 to 28 (moderate
depressive symptoms), and 29 to 63 (severe depressive symptoms). This instrument has been
shown to have sound psychometric properties in general populations2! and a sound factor
structure for use with survivors of TBI.26

The SCID-IV is a semi-structured interview that enables researchers to make DSM-IV Axis
I diagnoses.1? In the original study of 72 veterans, the SCID-IV was used to identify DSM-
IV Axis | disorders in order to satisfy inclusion and exclusion criteria. In the current
analysis, data regarding the presence or absence of MDD were used to conduct the ROC
curve analysis.

Because previous literature questions the usefulness of the BDI to identify depression in a
TBI population,?® we investigated the usefulness of the BDI-11 for the same purpose. Using
logistic regression with depression as the outcome (as determined by a diagnosis of MDD on
the SCID-1V) and BDI-II scores as well as TBI severity (categorized as mild and moderate/
severe) as the predictors, an ROC curve was generated. The area under the ROC curve (C-
index) was calculated along with the 95% CI. A perfect test would have a C-index of 100,
whereas an uninformative test would have a C-index of 50. Additionally, optimal cutoff
values were determined, thereby maximizing sensitivity and specificity. All analyses were
run in SAS v9.12 and assumed a 2-sided test of hypothesis with alpha set at .05.

aSAS version 9.1;

SAS Institute Inc, 100 SAS Campus Dr, Cary, NC 27513.
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RESULTS

The mean = SD BDI-II score was 25.0+14.6 and a range of 0 to 53. Twenty-three
participants met criteria for MDD, and 18 met criteria for PTSD according to the SCID-IV.
Ten of the participants (19%) had a remote history of multiple TBIs. Additional sample
characteristics are presented in table 1.

The ROC curve for the logistic model of SCID-1V depression as a function of BDI-I1 scores
and TBI severity is displayed in figure 1. BDI-1I scores and TBI severity were significant
predictors of depression in the logistic model (P=.004 and P=.02, respectively). For each 5-
point increase in BDI-I1 score there is a 70% increase in the predicted OR of depression
(OR=1.7; 95% Cl, 1.2-2.4), and mild TBI is associated with a 460% increase in the
predicted odds of depression as compared with moderate or severe TBI (OR=5.6; 95% ClI,
1.3-25.0). The C-index is 88.8 (95% Cl, 80.2-97.3) indicating a reasonable test. The cutoff
scores that maximize sensitivity (87%) and specificity (79%) are different for those with
mild TBIs and those with more severe injuries. If a person has a mild TBI, a BDI-II score
less than 19 indicates no depression whereas a score of 19 or higher does indicate
depression. However, if a person has a moderate or severe TBI, the BDI-II score indicating
depression is 35 or higher. In order to identify all true positives (ie, those with depression
correctly identified as such by their BDI-11 score) when assessing those with mild injuries, a
score of 6 or higher is necessary in order to obtain 100% sensitivity, whereas a score of 23 or
higher is necessary in order to obtain 100% sensitivity in those with moderate or severe
injuries. In either case, the specificity decreases to 59% indicating a decrease in
identification of true negatives (those with no depression correctly identified as such by their
BDI-1I score).

DISCUSSION

The goal of our analysis was to determine the sensitivity and specificity of BDI-II scores and
TBI severity in those with a history of TBI using the SCID-1V to establish a diagnosis of
depression. Our results show that the BDI-II is an appropriate gauge of depression in a TBI
population. The ROC curve indicates that when assessing those with mild TBI, the optimal
combination of sensitivity and specificity occurs when a BDI-11 score of 19 or higher is used
to determine whether depressive symptoms warrant further assessment. When assessing
those with moderate or severe TBI, the optimal combination of sensitivity and specificity
occurs when a BDI-II score of 35 or higher is used. No published studies are available with
which to compare these findings. However, one study examined the sensitivity and
specificity of the earlier version of this instrument, the BDI,22 using an earlier version of the
SCID-1V1? as the criterion standard to establish a diagnosis of depression in a TBI
population. Researchers calculated sensitivity at various levels of specificity and found low
sensitivity (36%) when specificity was set at 80%, questioning the use of the BDI as a means
of detecting depression in persons with TBI.2°

Taking an over-inclusive approach for those with mild TBI, a score of 6 or higher on the
BDI-11 would correctly identify all individuals with depression (sensitivity of 100%), as
would a score of 23 or higher for those with moderate or severe TBI; however, these cutoffs
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lead to substantial over-diagnosis of depression (specificity of 59%). There may, however, be
some benefit in using the lower cutoffs in settings where services are provided to a large
number of persons. In such settings, the BDI-11 may serve as a highly sensitive and
convenient screening tool during an initial intake appointment. However, further assessment
remains necessary for diagnostic purposes. It is important to note that if an individual scores
lower than 6 or 23, respectively, it is possible that he or she could have dysthymia or an
adjustment disorder with depressed mood.

Those with mild TBI are more likely to be depressed; therefore, their BDI-11 score can be
lower and still indicate depression. With regard to the relationship between TBI severity and
symptoms of depression, one study has shown similar findings up to 2 years postinjury, with
persons who have severe TBIs reporting lower levels of depressive symptoms than those
with mild injuries.3! Malec et al3! suggest that the difference between self-reported
depression in those with mild as compared with severe injuries may be due, in part, to one’s
self-awareness. They found that those with mild TBI had some amount of self-awareness,
suggesting that they were more likely to report symptoms of depression, whereas those with
severe TBI had impaired self-awareness, suggesting that they were less likely to report
symptoms of depression.31 Others have questioned the relationship between TBI severity
and deficit awareness32 or have found the opposite relationship in that those who were the
most self-aware had the best emotional adjustment.33

Study Limitations

With regard to limitations, SCID-IV interviewers were not masked to the BDI-II results, thus
introducing an element of possible bias. However, at the time of data collection, determining
the sensitivity and specificity of the BDI-I1 was not the purpose of the study. Therefore, we
assume that this possible bias was minimized. The sample size of this study is not large
enough to establish diagnostic validity, and replication with a larger and more diverse TBI
sample is warranted. Additionally, the predominantly older male veteran sample limits the
generalizability of the findings. Furthermore, veterans with BDI-I1 scores above 54 were
excluded from the study, also limiting the generalizability of the results. Moreover, the
veterans in this sample were not self-referred to the outpatient and inpatient services from
which they were recruited, also limiting the external validity of the findings. Finally,
generalizability to civilians may be limited.

Future studies should examine the relationship of depressive symptoms as identified by the
BDI-11 with regard to poor psychiatric outcomes in TBI populations such as suicide. This is
particularly important given that persons with a history of TBI have higher rates of suicide
attempts and death by suicide than those without a history of TBI.343% In this vein, ongoing
and accurate screening is particularly important because increased risk of suicide persists for
years after injury.3®

CONCLUSIONS

Our results support the use of the BDI-II as a screening tool for depression in this
population. However, clinicians should use multiple means of assessment to improve the
accuracy of diagnosing depression. If an over-inclusive approach is taken, those with mild
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TBI who score at least a 6 and those with moderate or severe TBI who score at least a 23 on
the BDI-11 should be interviewed further using semi-structured interviews to determine
whether depression is present. A less cautious approach that maximizes both sensitivity and
specificity entails using a score of at least 19 if a person has a mild TBI or a score of at least
35 if an individual has a moderate or severe TBI, but multiple means of assessment should
still be used in this scenario.
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BDI Beck Depression Inventory
BDI-I| Beck Depression Inventory-I1
Cl confidence interval

DSM-IV  Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition

GCS Glasgow Coma Scale
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MDD major depressive disorder

OR odds ratio

PTA posttraumatic amnesia

PTSD posttraumatic stress disorder
ROC receiver operating characteristic

SCID-IV  Structured Clinical Interview for DSM-IV Axis | Disorders

TBI traumatic brain injury

References

1. Colantonio A, Ratcliff G, Chase S, Vernich L. Aging with traumatic brain injury: long term health
conditions. Int J Rehabil Res. 2004; 27:209-14. [PubMed: 15319691]

2. Hibbard MR, Uysal S, Kepler K, Bogdany J, Silver J. Axis | psychopathology in individuals with
traumatic brain injury. J Head Trauma Rehabil. 1998; 13:24-9. [PubMed: 9651237]

3. Himanen L, Portin R, Isoniemi H, Helenius H, Kurki T, Tenovuo O. Longitudinal cognitive changes
in traumatic brain injury: a 30-year follow-up study. Neurology. 2006; 66:187-92. [PubMed:
16434651]

4. Thomsen IV. Late outcome of very severe blunt trauma: a 10-15 year second follow-up. J Neurol
Neurosurg Psychiatry. 1984; 47:260-8. [PubMed: 6707671]

5. Trudel TM, Felicetti T, Mozzoni MP. Aging with brain injury. Brain Inj Professional. 2005; 2:16-9.

6. Jorge RE, Robinson RG, Moser D, Tateno A, Facorro B, Arndt S. Major depression following
traumatic brain injury. Arch Gen Psychiatry. 2004; 61:42-50. [PubMed: 14706943]

Arch Phys Med Rehabil. Author manuscript; available in PMC 2016 August 31.



1duosnuep Joyiny vA 1duosnue Joyiny vA

1duosnue Joyiny vA

Homaifar et al.

Page 8

7. Kreutzer JS, Seel RT, Gourley E. The prevalence and symptom rates of depression after traumatic

brain injury: a comprehensive examination. Brain Inj. 2001; 15:563-76. [PubMed: 11429086]

8. Ashman TA, Spielman LA, Hibbard MR, Silver JM, Chandna T, Gordon WA. Psychiatric challenges

in the first 6 years after traumatic brain injury: cross-sequential analyses of Axis | disorders. Arch
Phys Med Rehabil. 2004; 85(4 Suppl 2):S36—42. [PubMed: 15083420]

9. Hibbard MR, Uysal S, Kepler K, Bogdany J, Silver J. Axis | psychopathology in individuals with

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

traumatic brain injury. J Head Trauma Rehabil. 1998; 13:24-39. [PubMed: 9651237]
10.

Brooks N, Campsie L, Symington C, Beattie A, McKinlay W. The five year outcome of severe
blunt head injury: a relative’s view. J Neurol Neurosurg Psychiatry. 1986; 49:764—70. [PubMed:
3746307]

Brooks N, Campsie L, Symington C, Beattie A, McKinlay W. The effects of severe head injury on
patient and relative within seven years of injury. J Neurol Neurosurg Psychiatry. 1987; 2:1-13.

Hoofien D, Gilboa A, Vakil E, Donovick PJ. Traumatic brain injury (TBI) 10-20 years later: a
comprehensive outcome study of psychiatric symptomatology, cognitive abilities and psychosocial
functioning. Brain Inj. 2001; 15:189-209. [PubMed: 11260769]

Koponen S, Taiminen T, Portin R, et al. Axis | and Il psychiatric disorders after traumatic brain
injury: a 30-year follow-up study. Am J Psychiatry. 2002; 159:1315-21. [PubMed: 12153823]
Flanagan S, Hibbard MR, Riordan B, Gordon WA. TBI in the elderly: diagnosis and treatment
challenges. Clin Geriatr Med. 2006; 22:449-68. [PubMed: 16627088]

Langlois, JA.; Rutland-Brown, W.; Thomas, KE. Traumatic brain injury in the United States:
emergency department visits, hospitalizations, and deaths. Atlanta: Centers for Disease Control
and Prevention, National Center for Injury Prevention and Control; 2006.

Felicetti T, Trudel T, Mozzoni M. Health, aging and traumatic brain injury: four years of
investigation. Lippincotts Case Manag. 2005; 10:264-5. [PubMed: 16205210]

Harrison-Felix C, Whiteneck G, DeVivo M, Hammond FM, Jha A. Mortality following
rehabilitation in the traumatic brain injury model systems of care. NeuroRehabilitation. 2004;
19:45-54. [PubMed: 14988587]

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4.
Washington (DC): American Psychiatric Association; 1994.

Spitzer, RL.; Williams, JB.; Gibbon, M.; First, MB. Structured clinical interview for DSM-I1V
(SCID-1V). New York: Biometrics Research Department; 1995.

Robinson, RG.; Jorge, R. Mood disorders. In: Silver, JIM.; McAllister, TW.; Yudofsky, SC., editors.
Textbook of traumatic brain injury. Washington, DC: American Psychiatric Publishing; 2005. p.
201-12.

Beck, AT.; Steer, RA.; Brown, GK. Beck Depression Inventory. 2. San Antonio: The Psychological
Corp; 1996.

Beck AT, Ward C, Mendelson M. Beck Depression Inventory (BDI). Arch Gen Psychiatry. 1961;
4:561-71. [PubMed: 13688369]

Seel RT, Kreutzer JS. Depression assessment after traumatic brain injury: an empirically based
classification method. Arch Phys Med Rehabil. 2003; 84:1621-8. [PubMed: 14639561]

Green A, Felmingham K, Baguley 1J, Slewa-Younan S, Simpson S. The clinical utility of the Beck
Depression Inventory after traumatic brain injury. Brain Inj. 2001; 15:1021-8. [PubMed:
11712948]

Sliwinski M, Gordon WA, Bogdany J. The Beck Depression Inventory: is it a suitable measure of
depression for individuals with traumatic brain injury? J Head Trauma Rehabil. 1998; 13:40-6.
[PubMed: 9651238]

Rowland SM, Lam CS, Leahy B. Use of the Beck Depression Inventory-I1 (BDI-11) with persons
with traumatic brain injury: analysis of factorial structure. Brain Inj. 2005; 19:77-83. [PubMed:
15841751]

Brenner LA, Ladley-O’Brien SE, Harwood JE, et al. An exploratory study of neuroimaging,
neurological, and neuropsychological findings in traumatic brain injury and post traumatic stress
disorder. Military Medicine. In press.

Conder, R.; Allen, LM.; Cox, D. Manual for the computerized assessment of response bias.
Durham: CogniSyst Inc; 1992.

Arch Phys Med Rehabil. Author manuscript; available in PMC 2016 August 31.



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny vA

Homaifar et al. Page 9

29. Thurman, DJ.; Sniezek, JE.; Johnson, D.; Greenspan, A.; Smith, SM. Guidelines for surveillance of
central nervous system injury. Atlanta: US Department of Health and Human Services, Public
Health Service, CDC; 1995.

30. Department of Veterans Affairs. Traumatic brain injury: a continuing medical education program.
2004 Catalogue # SP VET-EES-A138.

31. Malec JF, Testa JA, Rush BK, Brown AW, Moessner AM. Self-assessment of impairment, impaired
self-awareness, and depression after traumatic brain injury. J Head Trauma Rehabil. 2007; 22:156—
66. [PubMed: 17510591]

32. Sawchyn JM, Mateer CA, Suffield JB. Awareness, emotional adjustment, and injury severity in
postacute brain injury. J Head Trauma Rehabil. 2005; 20:301-14. [PubMed: 16030438]

33. Ownsworth T, Fleming J, Strong J, Radel M, Chan W, Clare L. Awareness typologies, long-term
emotional adjustment and psychosocial outcomes following acquired brain injury.
Neuropsychological Rehabil. 2007; 17:129-50.

34. Silver JM, Kramer R, Greenwald S, Weisman M. The association between head injuries and
psychiatric disorders: findings from the New Haven NIMH Epidemiologic Catchment Area Study.
Brain Inj. 2001; 15:935-45. [PubMed: 11689092]

35. Teasdale TW, Engberg AW. Suicide after traumatic brain injury: a population study. J Neurol
Neurosurg Psychiatry. 2001; 71:436-40. [PubMed: 11561024]

Arch Phys Med Rehabil. Author manuscript; available in PMC 2016 August 31.



1duosnuey Joyiny wA 1duosnue Joyiny wA

1duosnue Joyiny wA

Homaifar et al.

Page 10

1.0

Sensitivity
0.6 0.8
I

04
1

0.2
1

*Sens=0.87, Spec=0.79

T T T T T T
0.0 0.2 04 0.6 0.8 1.0

1-Specificity
Fig 1.

ROC curve: sensitivity and specificity of the BDI-I1 plus TBI severity using the SCID-IV as
a criterion standard.
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Table 1
Characteristics of the Sample (N=52)

Characteristic Value
Age
Mean + SD 51.7£10.3
Median 54
Range 23-74

Years since injury

Mean + SD 23+15

Median 21

Range 1-51
Sex

Male 47 (90)

Female 5 (10)
Race/ethnicity

White 38 (73.1)

Hispanic 10 (19.2)

Black 4(7.7)
Education

< High school 5 (9.6)
High school 15 (28.9)
> High school 32 (61.5)

TBI severity
Mild 25 (48.1)
Moderate 9 (17.3)
Severe 18 (34.6)

NOTE. Values are n (%) or as otherwise noted. Percentages are rounded to the nearest tenth.
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