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Abstract

Objective: To identify risk factors for suicidal ideation (SI) following mild traumatic brain injury 

(mTBI).
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Setting: Eleven US level 1 trauma centers.

Participants: A total of 1158 emergency department patients with mTBI (Glasgow Coma Scale 

score=13–15) enrolled in the Transforming Research and Clinical Knowledge in Traumatic Brain 

Injury (TRACK-TBI) study.

Design: Prospective observational study; weights-adjusted multivariable logistic regression 

models (n’s = 727–883) estimated associations of baseline factors and post-TBI symptoms with SI 

at 2 weeks and 3, 6, and 12months postinjury.

Main Measures: PatientHealth Questionnaire, Rivermead Post-Concussion Symptoms 

Questionnaire.

Results: Preinjury psychiatric history predicted SI at all follow-ups (adjusted odds ratios [AORs] 

= 2.26–6.33, P values <.05) and history of prior TBI predicted SI at 2 weeks (AOR = 2.36, 

95% confidence interval [CI] = 1.16–4.81, P = .018), 3 months (AOR = 2.62, 95% CI = 1.33–

5.16, P = .005), and 6 months postinjury (AOR = 2.54, 95% CI=1.19–5.42, P=.016). Adjusting 

for these baseline factors, post-TBI symptoms were strongly associated with SI at concurrent 

(AORs = 1.91–2.88 per standard deviation unit increase in Rivermead Post-Concussion Symptoms 

Questionnaire score; P values <.0005) and subsequent follow-up visits (AORs = 1.68–2.53; P 
values <.005). Most of the associations between post-TBI symptoms and SI were statistically 

explained by co-occurring depression.

Conclusion: Screening for psychiatric and prior TBI history may help identify patients at risk 

for SI following mTBI. Awareness of the strong associations of post-TBI symptoms with SI may 

facilitate interventions to prevent suicide-related outcomes in patients with mTBI.
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TRAUMATIC BRAIN INJURY (TBI) causes more than 2.5 million emergency department 

(ED) visits annually in the United States.1 The majority of TBIs involve transient disruptions 

in mental status and are classified as mild.2 However, even mild TBI may result in persistent 

symptoms and long-term problems with social or occupational functioning.3–5

Among the most concerning observations regarding long-term TBI sequelae are those 

involving suicide-related outcomes.6–8 Associations between TBI and suicide mortality have 

been found in general population,9–11 military,12,13 and clinical samples,14 and a recent 

meta-analysis suggests that even mild TBI is associated with a 2-fold increased risk of 

suicide death.15 Risks of suicidal ideation (SI) and suicide attempts also appear elevated 

among individuals with mild TBI.15,16

Despite mounting evidence of an association between mild TBI and suicidality, little 

is known about factors that modify risk of suicidal thoughts and behaviors during the 

months following injury. Better understanding of this topic could improve care of patients 

with mild TBI and inform prevention efforts. Some findings point to sociodemographic 

characteristics,17–19 prior TBI,20–22 mental disorders,6,18,19,23 and substance abuse23 as 

factors that might affect risk of suicidality after mild TBI. However, evidence largely 
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derives from cross-sectional investigations and studies that included patients with moderate-

to-severe TBI. Links between injury-related factors (eg, cause of mild TBI) and other 

mental health outcomes such as posttraumatic stress disorder24 have been reported; thus, the 

relationship of injury-related variables to SI merits further investigation. Finally, although 

postconcussive/post-TBI symptoms correlate strongly with mental disorder symptoms,25,26 

few studies have examined the relationship between post-TBI symptom severity and 

suicidality among individuals with mild TBI.19,27

To address these gaps in the literature, we analyzed data from Transforming Research and 

Clinical Knowledge in Traumatic Brain Injury (TRACK-TBI), a prospective multisite study 

of ED patients with TBI. To identify risk factors for SI, we evaluated the joint associations 

of baseline demographic, injury-related, and clinical characteristics with odds of SI at 2 

weeks and 3, 6, and 12 months postinjury. In subsequent models that adjusted for baseline 

factors, we examined whether post-TBI symptoms were associated with odds of SI at 

follow-up, and whether any associations between post-TBI symptoms and SI were explained 

by co-occurring depression.

METHODS

Participants/overview

TRACK-TBI (ClinicalTrials.gov NCT02119182) is a prospective, observational study of 

patients with TBI who presented to EDs of 11 US level 1 trauma centers. To be eligible, 

patients must have arrived at the ED within 24 hours of injury, reported or displayed 

evidence of alterations of consciousness or amnesia, and had a head trauma warranting 

clinical evaluation with a noncontrast head computed tomography (CT) scan ordered by 

the evaluating physician. The most common reasons for exclusion from TRACK-TBI were 

unlikely to follow up (eg, low interest in participation, nonresident, homeless; 27.7%), 

significant medical history that would interfere with follow-up (15.1%), presented more than 

24 hours after injury (13.6%), “other” (10.9%), and CT not obtained (9.0%). The “other” 

category included unable to obtain informed consent, refusal to consent, failure to meet 

American Congress of Rehabilitation Medicine criteria for TBI, and uncategorized. Less 

frequent reasons for exclusion (23.7% total) included debilitating mental or neurological 

disorders that would interfere with informed consent or follow-up/outcome assessment, 

significant polytrauma that would interfere with follow-up/outcome assessment, language 

other than English (or Spanish at sites enrolling Spanish speakers), magnetic resonance 

imaging incompatibility, being a prisoner or in custody, current participation in an 

interventional trial, being on a mandated psychiatric hold, and pregnancy.

Baseline assessment was conducted in person shortly after ED evaluation. Follow-ups 

occurred at 2 weeks and 3, 6, and 12 months postinjury. Follow-ups were in person, 

except for the 3-month visit, which was conducted via telephone. Other follow-ups were 

occasionally conducted by phone if an in-person visit was not feasible. All patients or their 

legal representatives gave written informed consent to participate, and study protocols were 

approved by the institutional review boards at all study sites.
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The eligible sample for this study comprised 1158 patients aged 17 years and older (patients 

whose age was Protected Health Information [n = 2] had age imputed as 90 years) who 

enrolled in TRACK-TBI between February 26, 2014, and May 4, 2016, and had mild TBI 

defined as a Glasgow Coma Scale28 score of 13 to 15 upon ED arrival. Because of attrition/

missing data, sample sizes ranged from 727 to 883 for the models of SI at 2 weeks and 3, 6, 

and 12 months.

Measures

Suicidal ideation—Suicidal ideation was measured using item 9 of the Patient Health 

Questionnaire (PHQ-9),29 a well-validated measure of depression. The PHQ-9 instructions 

ask respondents to rate how often they have been bothered by depressive symptoms during 

the past 2 weeks (0 = not at all, 1 = several days, 2 = more than half the days, or 3 = 

nearly every day). Item 9 evaluates thoughts that you would be better off dead, or of hurting 
yourself. Patients who rated this item as greater than 0 were classified as having SI.

Baseline characteristics—Demographic information collected at baseline included age, 

sex, race, ethnicity, and years of education. Evaluation of prior TBI was based on The 

Ohio State University TBI Identification Method, a validated semistructured assessment of 

TBI history.30 Respondents were instructed to consider injuries to your head or neck that 
you may have had at any time in your life while answering a series of yes/no questions 

about whether they had experienced such injuries related to moving vehicle accidents, 

falls/being hit by something, sports participation, and other circumstances. Each reported 

head/neck injury was then queried to assess cause, age, disposition, and whether loss of 

consciousness (LOC), alteration of consciousness (AOC), or posttraumatic amnesia (PTA) 

had occurred. We derived a dichotomous variable representing any lifetime history of prior 

TBI. Respondents who reported 1 or more head/neck injuries that resulted in LOC, AOC, or 

PTA were classified as having prior TBI.

The baseline interview also contained 3 items assessing whether patients had ever received 

inpatient treatment, outpatient treatment/counseling, or pharmacotherapy for mental health 

problems. Patients who responded positively to any of these items were classified as 

having a preinjury psychiatric history. The Alcohol Use Disorders Identification Test—

Consumption scale (AUDIT-C) was used to assess hazardous alcohol use, defined as 

AUDIT-C of 4 or more for males and AUDIT-C of 3 or more for females.31 We categorized 

participants as having past year drug use based on a yes/no item that assessed use of illicit/

recreational drugs or misuse of prescription drugs in the preceding year (any versus none).

Medical records and information from the baseline interview were used to determine cause 

of injury, neuroimaging results (positive or negative findings referable to trauma on head 

CT), ED disposition, and presence of LOC and PTA. Per a prior TRACK-TBI study,24 injury 

causes (eg, motor vehicle collision, fall, assault) were classified into 2 categories for analysis 

(accidental or violent cause). The CT scans were read by a board-certified neuroradiologist 

and results were categorized as positive (evidence of intracranial injury) versus negative (no 

intracranial injury). Patient triage disposition was categorized as discharge from the ED, 

hospitalization outside of the intensive care unit (ward), or hospitalization in the intensive 
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care unit. The rate of missing data for LOC (6%) and PTA (10%) would have significantly 

reduced sample sizes for the models of SI; we decided to omit these variables from the 

models based on analyses showing that the bivariate associations of LOC and PTA with 

SI at all follow-ups were nonsignificant (see Supplemental Digital Content 1, available at: 

http://links.lww.com/JHTR/A355).

Post-TBI and depressive symptoms at follow-up—The Rivermead Post-Concussion 

Symptoms Questionnaire (RPQ)32 contains 16 items evaluating somatic, cognitive, and 

emotional symptoms that may occur following TBI. The version used in TRACK-TBI asked 

respondents to rate symptom severity during the last 7 days. The RPQ items are rated as 

0 (not experienced at all), 1 (no more of a problem than preinjury), 2 (mild problem), 3 

(moderate problem), or 4 (severe problem); however, ratings of 1 are recoded as 0, given 

that a rating of 1 indicates stability of a preexisting symptom.32 The most comprehensive 

psychometric study of the RPQ to date33 suggests that the scale is largely unidimensional, 

justifying use of total scores. The RPQ total scores were derived by summing the recoded 

item ratings (theoretical range = 0–64). We present raw RPQ scores in descriptive analyses 

to convey absolute levels of post-TBI symptom severity. For the logistic regression analysis, 

we standardized the RPQ scores (M = 0, SD = 1). This approach yields more interpretable 

odds ratios that represent the change in odds of SI associated with a standard deviation 

increase in RPQ score.

Because our measure of SI derived from the PHQ-9, we used another measure, the 

depression subscale of the Brief Symptom Inventory (BSI-18),34 to quantify severity 

of depressive symptoms at follow-up. The BSI-18 asks respondents to rate how much 

emotional and somatic symptoms have bothered them during the past 7 days (0 = not at 
all to 4 = very much). We derived a modified BSI-18 depression (BSI-D) subscale score 

by calculating the sum of all BSI-D items except for item 17 that assesses SI (theoretical 

range 0–20). Modified BSI-D scores were standardized (M = 0, SD = 1) prior to regression 

analysis to facilitate interpretation of coefficients.

Data analysis

To adjust for missing data at follow-up visits, we applied propensity weights using 

generalized boosted regression models.35 Weights-adjusted multivariable logistic regression 

models were fit to evaluate the associations of baseline variables with SI at 2 weeks and 

3, 6, and 12 months. Subsequent models that adjusted for the baseline variables examined 

whether post-TBI symptoms were associated with SI at the same follow-up visit and at the 

subsequent follow-up visit and whether any associations between post-TBI symptoms and 

SI were explained by depression. Variance inflation factors were examined for all models 

to rule out multicollinearity among the independent variables, and Hosmer-Lemeshow 

goodness-of-fit tests were examined to rule out poor-fitting models. Design-based Wald χ2 

tests were used to examine multivariable significance. R version 3.5.1 was used to conduct 

all analyses.36 Two-tailed P < .05 was considered statistically significant.
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RESULTS

Sample characteristics at baseline

The majority of the analysis sample was male (65.1%) and white (77.0%), with 17.2% 

identifying as black and 5.8% specifying other race. Average age was 40.5 years (SD = 

17.2) and average education level was 13.5 years (SD = 2.9). Approximately one-third 

(31.7%) reported prior TBI, two-fifths (39.8%) screened positive for hazardous alcohol use, 

one-fourth (24.6%) reported past-year drug use, and one-fifth (21.2%) had a psychiatric 

history. In terms of injury characteristics, the vast majority of mild TBIs were due to 

accidents (94.0%), with just 6.0% attributable to violent causes (eg, assault). Most CT 

results were negative (69.3%). About two-thirds of mild TBI patients had ward (42.0%) or 

intensive care unit (24.3%) admissions, with the remainder discharged from the ED (33.8%).

Baseline characteristics stratified by SI status at each follow-up visit are shown in 

Supplemental Digital Content 1, available at: http://links.lww.com/JHTR/A355. Bivariate 

Fisher exact tests showed that preinjury psychiatric history (P values < .01), prior TBI (P 
values < .01), and past-year drug use (P values < .05) were more common in those with SI at 

each follow-up.

Sample characteristics at follow-up

Weighted point prevalence of SI on the PHQ-9 was 5.4%, 5.3%, 4.3%, and 4.0% at 2 weeks 

and 3, 6, and 12 months, respectively. Of the 1009 mild TBI patients with PHQ-9 data from 

1 or more follow-ups, 103 (10.2%) reported SI during at least 1 follow-up. Among the 630 

mild TBI patients with PHQ-9 data from all 4 follow-ups, the most common patterns of SI 

endorsement were SI at 3 months only (n = 14), SI at 6 months only (n = 11), SI at 12 

months only (n = 11), SI at 2 weeks only (n = 10), and SI at all 4 visits (n = 9).

Mean RPQ score at follow-up ranged from 18.3 (SD = 15.0) at 2 weeks to 12.2 (SD = 14.3) 

at 12 months, and mean BSI-D score ranged from 3.8 (SD = 4.5) at 2 weeks to 2.8 (SD 

= 4.2) at 12 months (see Supplemental Digital Content 1, available at: http://links.lww.com/

JHTR/A355). Post-TBI and depressive symptoms were strongly correlated at all time points 

(r values = 0.61–0.68, P values < .001), and Wilcoxon rank sum tests indicated that patients 

with SI reported substantially more post-TBI and depressive symptoms at all follow-ups 

(P values < .0001; see Figure 1 and Supplemental Digital Content 1, available at: http://

links.lww.com/JHTR/A355).

Baseline predictors of SI at follow-up

The first set of multivariable logistic regression models estimated associations of baseline 

factors with SI at each follow-up visit (see Table 1). Psychiatric history was associated with 

increased odds of SI at all follow-up visits (2 weeks: adjusted odds ratio [AOR] = 2.26, 95% 

confidence interval [CI] = 1.01–5.05, P = .046; 3 months: AOR = 3.07, 95% CI = 1.47–6.42, 

P = .003; 6 months: AOR = 4.55, 95% CI = 1.90–10.86, P = .001; and 12 months: AOR = 

6.33, 95% CI = 2.68–14.95, P < .0005). Prior TBI predicted SI at 2 weeks (AOR = 2.36, 

95% CI = 1.16–4.81, P = .018), 3 months (AOR = 2.62, 95% CI = 1.33–5.16, p = .005), 

and 6 months (AOR = 2.54, 95% CI = 1.19–5.42, p = .016), but its association with SI at 
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12 months was nonsignificant (P = .10). Patients who identified as black or other race had 

higher odds of SI than white patients (AOR = 2.68, 95% CI = 1.26–5.73, P = .011) and 

Hispanic patients had higher odds of SI than non-Hispanic patients (AOR = 3.05, 95% CI = 

1.29–7.25, P = .011) at the 3-month follow-up only. Other baseline variables did not predict 

SI in any of the multivariable models.

Given the robust effects of psychiatric history and prior TBI on SI, post hoc models that 

included psychiatric history prior × TBI interactions were fit to explore possible synergistic 

effects of these factors. The interaction terms were nonsignificant in all models (P values > 

.40), suggesting that psychiatric history and prior TBI had additive as opposed to synergistic 

effects. The prevalence of SI at follow-up for patients with psychiatric history, prior TBI, 

both risk factors, and neither risk factor reflects their additive effects (see Figure 2).

Post-TBI symptoms and SI

Adjusting for all baseline variables, post-TBI symptoms at each visit were strongly 

associated with SI at the same follow-up visit (2 weeks: AOR = 1.91 per standard deviation 

unit increase in RPQ score, 95% CI = 1.48–2.45; 3 months: AOR = 2.23, 95% CI = 1.74–

2.86; 6 months: AOR = 2.47, 95% CI = 1.75–3.49; and 12 months: AOR = 2.88, 95% 

CI = 2.09–3.97, P values <.0005). The modified BSI-D score was added to these models 

to evaluate whether the cross-sectional associations of post-TBI symptoms with SI were 

statistically explained by co-occurring depression. As expected, depression was strongly 

associated with SI at each follow-up (AORs = 3.20–5.00 per standard deviation unit increase 

in modified BSI-D score; P values <. 0005). Adjustment for concurrent depression resulted 

in marked attenuation of the associations of post-TBI symptoms with SI (AORs = 0.74–1.15 

per standard deviation unit increase in RPQ score; all P values > .20).

We also evaluated whether post-TBI symptom severity contributed to prediction of SI at 

the subsequent follow-up visit. Adjusting for all baseline variables, RPQ score at 2 weeks 

predicted SI at 3 months (AOR = 1.68, 95% CI = 1.22–2.32, P = .001), RPQ score at 3 

months predicted SI at 6 months (AOR = 1.80, 95% CI = 1.29–2.51, P = .001), and RPQ 

score at 6 months predicted SI at 12 months (AOR = 2.53, 95% CI = 1.75–3.65, P < .0005). 

When controls for SI at the prior visit were applied (eg, SI at 2 weeks was added to the 

model of SI at 3 months), the effects of the temporally prior RPQ score on SI at 3 months 

(AOR = 1.37, 95% CI = 0.92–2.06, P = .13) and SI at 6 months (AOR = 1.37, 95% CI = 

0.85–2.21, P = .20) became nonsignificant. However, the effect of RPQ score at 6 months on 

SI at 12 months remained significant after adjusting for SI at 6 months (AOR = 1.76, 95% 

CI = 1.22–2.54, P = .002), as well as after adjusting for both SI and BSI-D score at 6 months 

(AOR = 1.83, 95% CI = 1.17–2.87, P = .008).

DISCUSSION

In a cohort of patients with mild TBI presenting to level 1 trauma centers, preinjury 

psychiatric history and prior TBI were the strongest baseline predictors of SI during the 

year after injury. Patients reporting greater post-TBI symptoms at follow-up also reported 

more SI, which appeared largely explained by the higher burden of depression these patients 

experienced. Yet, evidence also suggested that post-TBI symptoms at 6 months contributed 
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independently to risk of SI at 12 months, beyond the effects of prior SI and depression. 

These findings emphasize the importance of screening for mental health problems and prior 

TBI in the ED and of assessment of depression and SI among patients with persistent 

post-TBI symptoms.

Robust associations between preinjury psychiatric history and postinjury SI were expected, 

given that a range of mental disorders are strongly associated with suicidality.37 Previous 

prospective studies of patients with complicated mild to severe TBI,18 and of patients 

attending follow-up visits several months after mild TBI,19 also found that preinjury 

psychiatric status (eg, mood disorders, prior suicide attempt) predicted postinjury SI. Our 

results build on that prior evidence and reinforce the importance of assessing preinjury 

psychiatric status even among patients whose TBIs are considered mild.

A more striking finding was that prior TBI was associated with substantially increased risk 

of SI at 2 weeks, 3 months, and 6 months postinjury, even after adjusting for psychiatric 

history. To our knowledge, this study is the first to show that prior TBI is prospectively 

associated with SI among individuals presenting with TBI of any severity. This finding 

converges with evidence from cross-sectional studies of military samples, which have 

observed higher rates of SI among current and former service members with multiple 

TBIs.20–22 Notably, a previous TRACK-TBI analysis of risk factors for posttraumatic stress 

disorder and depression following mild TBI24 found that prior TBI was not independently 

associated with risk of depression and was a substantially weaker (though significant) 

predictor of posttraumatic stress disorder. This raises the possibility that TBI recurrence 

may play a larger role in the development or persistence of SI following TBI than 

in development/persistence of other mental health problems. It has been proposed (and 

some evidence suggests)38 that cumulative neurological effects of multiple TBIs could 

result in more pronounced impairments in problem solving, emotion regulation, and social 

functioning, which in turn could increase risk of suicidal thoughts and behaviors.22 Future 

studies should investigate whether these proposed mechanisms explain associations between 

repetitive TBI and suicide-related outcomes. It is also possible that certain other risk factors 

(eg, impulsivity) increase vulnerability to both repetitive TBI and suicidality.

Another clinically important finding was that post-TBI symptom severity was strongly 

associated with SI at the same visit and at the subsequent visit. Further analysis suggested 

that the cross-sectional associations between post-TBI symptoms and SI were statistically 

explained by co-occurring depression, while the prospective associations between post-TBI 

symptoms and SI were largely explained by prior SI. However, RPQ score at 6 months 

predicted SI at 12 months, even after controlling for SI and depression at 6 months. Patients 

who continue to report high levels of post-TBI symptoms 6 months after mild TBI may be 

appropriate candidates for interventions to mitigate risk of developing depression and SI.

Complaints of persistent post-TBI symptoms or elevated scores on measures such as the 

RPQ should prompt assessment of depression in general and suicidal thoughts in particular, 

so that appropriate suicide risk assessment and intervention can be undertaken. A range of 

evidence-based pharmacological and behavioral treatments for depression are available.39 It 

is imperative to facilitate patient engagement with such resources, when indicated, in order 
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to alleviate depressive symptoms, reduce risk of suicidal behaviors, and promote overall 

recovery after mild TBI. Educating physicians with respect to recognition and treatment of 

depression may help prevent suicidal behaviors.40

None of the injury-related variables considered in the analysis (eg, cause of mild TBI, 

CT results) were associated with SI in the multivariable models. Several studies that 

included individuals with more severe TBI also failed to find associations of head injury 

characteristics with suicidal thoughts and behaviors.8,20,41 Patients who identified their race 

as black or other, or their ethnicity as Hispanic, displayed increased risk of SI at 3 months 

postinjury; other than this, demographic factors did not predict SI in the mild TBI cohort. In 

general, a focus on evaluating preinjury psychiatric history, prior TBI history, and post-TBI 

symptom severity appears warranted for purposes of quantifying risk of SI following mild 

TBI. Mild TBI patients who report a history of both psychiatric treatment and prior TBI may 

be at dramatically increased risk (eg, an estimated 8 times increased risk of SI at 3 months 

postinjury, relative to patients with neither risk factor).

Prevalence of past year SI in the US adult population has been estimated at 3% to 4%.42,43 

Past year SI was not evaluated in TRACK-TBI; however, we can infer that the past year 

rate was elevated in the mild TBI cohort relative to the general population, given that 

roughly 10% of the study sample reported past 2-week SI on the PHQ-9 during 1 or more 

follow-ups. On the other hand, the TRACK-TBI mild TBI cohort displayed somewhat lower 

prevalence of SI than patients admitted to a level 1 trauma center for complicated mild 

(Glasgow Coma Scale score of 13–15 with radiological evidence of intracranial injury) 

to severe TBI.18 Point prevalence of SI on the PHQ-9 in that study ranged from 7% to 

10% during the year following injury (vs 4%−5% in this sample), with 25% of the cohort 

reporting suicidal thoughts at 1 or more follow-ups. The most obvious cross-study difference 

is the inclusion of patients with moderate to severe TBI in the earlier study, which may 

explain the higher rate of SI observed therein. Emergency department patients with mild 

TBI who attended follow-ups at a multidisciplinary trauma clinic also displayed somewhat 

higher prevalence of SI than was observed in this study (eg, 8.2% vs 4.3% at 6 months 

postinjury).19 Patients with more persistent post-TBI symptoms may have been more likely 

to attend follow-up visits19; if so, the higher rate of SI observed in that sample would be 

consistent with the strong association of post-TBI symptoms and SI found in this study.

Strengths of this study include the prospective design, recruitment of a large sample from 

trauma centers across the United States, and consideration of a wide range of variables in 

relation to postinjury SI. One limitation is that variables such as SI, psychiatric history, and 

prior TBI were based on self-report data, which are vulnerable to response bias. We do not 

presume that our outcome measure captured all cases of SI during the year following mild 

TBI, as the 2-week time frame for evaluation of SI on the PHQ-9 did not cover the full 

interval between follow-ups, except in the case of the 2-week visit. In addition, single-item 

measures are less likely to provide full coverage of the construct of interest and are generally 

less reliable than multi-item measures. In clinical settings, multimodal assessment (eg, 

self-report screening as well as clinician assessment) is strongly recommended, particularly 

for individuals with multiple risk factors for SI.
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Certain exclusion criteria (eg, debilitating mental disorders; being on a mandated psychiatric 

hold) presumably resulted in exclusion of some individuals at high risk of suicidality, 

although these were relatively infrequent reasons for exclusion from TRACK-TBI. Results 

may not generalize to patients whose initial triage does not include referral for head CT, or 

to individuals who sustain mild TBI but do not present to the ED for evaluation. We did not 

consider the possible effect of treatments for physical or mental health problems on risk of 

SI. In addition, we lacked information regarding preinjury SI, which precluded analysis of 

the extent to which baseline variables predicted new-onset versus persistence of preexisting 

SI. These remain important areas for future study.

It is important to note that although SI can be a precursor to suicidal behavior, most 

individuals who think about suicide do not subsequently attempt or complete suicide.44 

Moreover, some risk factors for suicidal thoughts differ from risk factors for suicide attempts 

and mortality.45 The current results do not necessarily imply that individuals with mild TBI 

who report preinjury mental health problems, prior TBI, or more severe post-TBI symptoms 

are at an increased risk of suicide attempt or death.

CONCLUSION

Emergency department patients with mild TBI who reported psychiatric or prior TBI history 

at baseline displayed increased risk of SI during the year following injury. In addition, 

post-TBI symptoms were strongly associated with SI, due in large part to the greater burden 

of depression among patients with more post-TBI symptoms. Our findings highlight the 

importance of evaluating psychiatric and prior TBI history among patients with mild TBI, 

and of assessing for SI when these risk factors are present. Moreover, assessment of suicidal 

thoughts should occur when mild TBI patients present with persistent post-TBI symptoms, 

so that appropriate risk assessment and intervention can be initiated. Further investigation is 

needed to evaluate associations of specific characteristics of TBI history with risk of SI (eg, 

number and/or severity of prior TBIs), potential mechanisms underlying the associations of 

repetitive TBI and post-TBI symptoms with suicidal thoughts, and efficacy of interventions 

for mental health sequelae of mild TBI.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Rivermead Post-Concussion Symptoms Questionnaire scores at 2 weeks, 3 months, 6 

months, and 12 months postinjury by suicidal ideation (yes/no) on item 9 of the Patient 

Health Questionnaire. RPQ indicates Rivermead Post-Concussion Symptoms Questionnaire.
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Figure 2. 
Weighted prevalence of suicidal ideation among emergency department patients with mild 

TBI by preinjury psychiatric history and history of prior TBI. Suicidal ideation during the 

preceding 2 weeks was assessed using item 9 of the Patient Health Questionnaire at 2 weeks, 

3 months, 6 months, and 12 months postinjury. TBI indicates traumatic brain injury.
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