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Abstract

Background.—Despite the risk of developing posttraumatic stress disorder (PTSD) and 

associated comorbidities after physical injury, few Emergency Departments (ED) in the United 

States screen for the presence of psychological symptoms and conditions. Barriers to systematic 

screening could be overcome by using a tool that is both comprehensive yet brief. This study 

aimed to determine 1) the feasibility of screening for posttraumatic sequelae among adults with 

minor injury in the ED, and 2) the relationship between ED screening and later psychological 

symptoms and poor quality of life (QOL) at 6 weeks post-injury.

Methods.—In the EDs of two Level 1 trauma centers, we enrolled injured patients (n = 149) who 

reported serious injury and/or life threat in the past 24 hours. Subjects completed the Posttraumatic 

Adjustment Scale (PAS) to screen for PTSD and depression in the ED, and 6 weeks later they 

completed assessments for symptoms of PTSD, depression, and Trauma-Specific QOL (T-QoL).

Results.—Our retained sample at 6 weeks was 84 adults (51.2% male; M age = 33); 38% 

screened positive (+) for PTSD, and 76% screened positive for depression in the ED. Controlling 

for age, hospital admission, and ED pain score, regression analyses revealed that a (+) ED screen 

for both PTSD and depression was significantly associated with 6 weeks PTSD (p = 0.027, 95% 

confidence interval [CI] = 0.92–15.14) and depressive symptoms (p = 0.001, 95% CI = 2.20–7.74), 

respectively. Further, a (+) ED screen for depression (p = 0.043, 95% CI= −16.66 to −0.27) and 

PTSD (p = 0.015, 95% CI = −20.35 to −2.24) was significantly associated with lower T-QoL.

Conclusions.—These results suggest that it is feasible to identify patients at risk for post-injury 

sequelae in the ED; screening for mental health risk may identify patients in need of early 

intervention and further monitoring.
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INTRODUCTION

Traumatic injury is a leading cause of mortality and morbidity in the United States1,2, and 

approximately 29% of annual Emergency Department (ED) visits are attributable to physical 

injury3. The majority of these injures are mild, with only 7% requiring hospital admission4. 

However, the stress of injury can lead to alterations in the psychological processing of the 

event and in the perception of pain, independent of tissue damage5. Psychological sequalae 

including depression and anxiety are common after trauma exposure6–8. Research conducted 

among hospitalized injury populations suggests that up to 31% report a psychiatric disorder 

one year post-injury, with 22% of these being new diagnoses9. Posttraumatic Stress Disorder 

(PTSD) and depression are particularly common, with rates of PTSD at 12-months post-

injury ranging from 6% - 29%, and rates of depression at 12-month post-injury ranging from 

9% - 28%9–11. Further contributing to a complicated recovery process, early psychiatric 

symptoms after trauma are associated with lower health-related quality of life (QOL) and 

long-term disability12,13. Notably, post-injury psychiatric symptoms (including anxiety, 

depressive and posttraumatic stress symptoms) are a major contributor to disability over 
time, above and beyond physical factors and pain severity14.

Regarding recovery after minor injury, Pacella and colleagues previously found that 

psychological symptoms are associated with physical symptoms among ED patients 

discharged home immediately from the ED; specifically, hyperarousal symptoms of PTSD 

are associated with daily pain during the first 14 days after injury15. Similarly, patients with 

mild-moderate motor vehicle crash (MVC)-related injuries report reduced health-related 

QOL at 2-years post-MVC12, and at least one psychiatric diagnosis (50%) at 6-, 12-, and 24-

months post-MVC16. Despite these associations, patients with minor physical injuries that 

do not require hospitalization receive little or no psychological support services, and few 

studies have enrolled and monitored ED subjects to determine their health risk after minor 

injury. Thus, there may be an underused opportunity for interventions to prevent chronic 

pain and PTSD after trauma, but instruments are needed to identify patients most at risk.

Few studies examine risk factors for developing post-injury PTSD and/or depression in ED 

patients. Although multiple validated ED screening tools are available for assessing PTSD 

and depression in pediatrics17,18, no tools exist to identify adults at risk for posttraumatic 

symptoms during the initial hours after trauma. Barriers to systematic screening could be 

overcome by using a tool that is both comprehensive yet brief. In hospitalized adults, the 

Posttraumatic Adjustment Scale (PAS) is a brief (10-item) screening instrument that predicts 

subsequent PTSD and depression, with sensitivities of 0.82 and 0.72 for PTSD and 

depression, respectively19. An advantage of the PAS is that it assesses three general 

categories of risk: 1) pre-trauma items reflecting psychiatric and trauma history, and social 

support; 2) peri-trauma items reflecting the response to and severity of the event; and 3) 

post-trauma items reflecting acute pain, cognitive response, coping self-efficacy, and social 

support.

Current Study. Consistent with prior research determining feasibility and effectiveness for 

ED-based screening programs20, our study objectives are two-fold: we aim to determine 1) 

the feasibility of screening for posttraumatic sequelae among adults with minor injury in the 
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ED, and 2) the relationship between psychosocial risk screening in the ED and symptoms of 

PTSD, depression and quality of life at 6 weeks post injury. We included patients who 

perceived their trauma to be serious irrespective of the actual physical injuries identified. 

Our primary outcomes were PTSD symptoms (PTSS) and depressive symptoms at 6 weeks 

post-injury. Given the association between posttraumatic symptoms and QOL, we included 

the secondary outcome of trauma-specific Quality of Life (T-QoL), assessed using an 

instrument specifically designed to evaluate QOL in patients with physical injury21. We 

hypothesized that ≥ 75% of patients approached in the ED will agree to psychological 

screening; and 2) a positive ED screening will be associated with elevated symptoms of 

PTSD and depression, and with reduced QOL at 6 weeks post-injury.

METHODS

Participants

We conducted an observational, prospective, cohort study of adults admitted within 24 hours 

of injury to the EDs of two Level 1 trauma centers between January 2016 and May 2017. 

Eligible patients met the following criteria: 1) suffered a physical injury (e.g. MVC, general 

trauma, fall, assault, etc.) within the past 24 hours; 2) were between the ages of 18 and 60; 

3) were medically and emotionally stable to understand and provide medical consent; 4) 

were not being treated primarily for a mental health or substance use issue directly related to 

the injury (e.g., MVC related to alcohol abuse); 5) did not present with self-inflicted injury 

or suicidal thoughts; 6) did not have a neurological disease (e.g., seizure disorder, stroke, 

multiple sclerosis); and 7) met criterion A of the PTSD diagnosis (self-report of exposure to 

either actual or threatened death or serious injury) per the Diagnostic and Statistical Manual 

of Mental Disorders, 5th edition (DSM-5)22. We excluded patients who had a physical injury 

that was caused by a medical condition (e.g. MVC caused by syncope). Further, given our 

focus on ED patients with minor injury for this analysis, we excluded patients who were 

hospitalized for >1 day.

Procedures

The Human Research Protection Office of the University of XX approved all procedures. 

Recruitment occurred primarily during weekdays from afternoon to early evening based on 

research assistant (RA) availability and highest ED volume. The RA identified potential 

participants through the ED tracking board based on chief complaint (e.g. fall, crush, MVC, 

trauma), age and time in the ED. After this initial screen, the patient care team (physician, 

nurse, physician assistant, resident) provided a second screen for eligibility of the patient 

(e.g., confirming the patient was alert and stable), and obtained patient permission for the 

RA to introduce the study. The RA approached potential subjects in their treatment rooms to 

confirm eligibility (e.g., event happened within 24 hours and the patient endorsed perceived 

or actual serious injury or threat of death), obtain informed written consent, and complete 

baseline instruments.

Participants completed demographic information and baseline instruments on an iPad using 

REDCap23. Baseline instruments included the PAS, and instruments completed at 6 weeks 

post-injury included the PTSD Symptom Checklist (PCL), the 8-item Patient Health 
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Questionnaire depression scale (PHQ-8), and the Trauma-specific quality of life (T-QoL) 

questionnaire. We emailed participants a link to complete the 6 weeks follow up assessment; 

for those who did not have access to a computer, the RA completed assessments with the 

participants over the phone. We paid participants $10 for the completion of the baseline 

assessment and $10 for completion of the 6 weeks follow-up assessment.

Measures

ED assessment

Demographic Information.—Participants completed demographic questions at baseline: 

age, sex, race (coded as White, African American, and Other), and educational background 

(coded as High school/GED or less, some college/technical or vocational school, college 

degree or higher education, and declined to answer).

Psychological History.—Participants self-reported their psychological history at baseline 

by answering yes/no to the question “Has there ever been a point in your life when you 

received help for emotional or mental health problems?”

Medical Record Review.—We abstracted the chief complaint/mechanism of injury (later 

recoded as MVC-related, fall, work, or general accident [e.g., sports, minor trips, 

interpersonal physical assault, etc.]), type of injury (later coded into 6 categories reflecting 

contusions, sprains and strains, fractures and dislocations, open wounds, crushing injury, and 

burns), injury location (e.g., head and neck, extremities, spine and back, and torso), and the 

initial ED pain severity score (ranging from 0–10) from the medical chart. The ED pain 

score was not available for 13 participants for varied reasons (e.g., no pain assessment 

conducted or only after medication administration). We used the discharge pain score (n = 6) 

and the admission pain score (n = 2) when available for 8 of these participants, resulting in 

79 participants with complete ED pain score data and 5 participants with incomplete/missing 

data for ED pain score.

Baseline Assessment in ED: Predictors

PTSD and Depression.—Participants completed the PAS, a 10-item survey including 

pre-trauma, peri-trauma, and post-trauma risk factors used to screen for the risk of 

developing PTSD and depression after acute trauma19 (Figure 1). Each of the 10-items are 

scored on a Likert scale ranging from 0 (“Not at all”) to 4 (“Totally”). The PAS-PTSD score 

is calculated by summing all 10 items and applying a cutoff score of 16. The PAS- 

depression score is calculated by summing 5 of the 10 items and applying a cutoff score of 4 

(see O’Donnell19 for detailed scoring procedures). Cronbach’s alpha in our sample was 

acceptable for the PAS-depression (a = 0.70) and PAS-PTSD subscales (a = 0.82).

Six-weeks post-injury assessment: Outcomes

Psychiatric Symptoms.—Participants completed the DSM-5 PCL and PHQ-8 to assess 

the symptoms and presence of possible PTSD and major depressive disorder, respectively. 

The PCL is a 20-item self-report measure that assesses DSM-5 PTSS24. The items are 

summed together to provide a continuous measure of PTSS severity with a total score 
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ranging from 0 to 80, and a cut-point of ≥30 (internal consistency was high in our sample, 

α=0.96). The PHQ-8 is a valid severity scale for depressive symptoms composed of 8-items 

that are summed to obtain a total score from 0 to 24, with a cutoff value ≥10 (internal 

consistency was high in our sample, α=0.91)25.

QOL.—Participants completed the 43-item T-QoL survey21, specifically created for a 

traumatized population. The T-QoL has a 5-component structure with subscales that assess 

emotional well-being (16 items), functional engagement (8 items), recovery/resilience (6 

items), peri-traumatic experience (5 items), and physical well-being (8 items). Response 

options for each item of the T-QoL are presented as a 4-choices (for 41 questions) and 5-

choices (for 2 questions in the peritraumatic experiences subscale) Likert scale; however, to 

maintain consistency and allow for ease of administration to participants, we used a 

modified version that excluded the fifth response option for both items of the peritraumatic 

scale; this resulted in removing the “neutral” response option in the scale ranging from 0 

(strongly disagree) to 4 (strongly agree); in this way, the 4 choices reflected the same 

response options for the remaining items in the entire scale. We summed the responses to 

create a single numerical measurement of total QOL, with a higher score indicating better T-

QoL (internal consistency was high, α=0.91). Example items include: “I currently have 

physical limitations”; “I have trouble sleeping at night”; and “I felt fear when I was injured.”

Statistical Analysis

We used SPSS version 24.026 for statistical analyses; significance was defined using an 

alpha level of 0.05. We described the frequency of positive PTSD and depression screenings 

in the ED and probable rates of PTSD and depression at 6 weeks post-injury. We used 

analysis of variance (ANOVA) to determine whether there were any group differences based 

on sex in the outcomes of PTSS, depression symptoms and QOL at 6 weeks. We also 

measured the strength and direction of linear relationships between continuous variables 

(e.g., ED pain score, age, PCL, PHQ-8 and T-QoL) using Pearson correlations.

We used Pearson chi-square to test for associations between participant retention at 6 weeks 

and categorical variables of sex, race, hospital admission, and positive ED screen. ANOVA 

tested whether retention was associated with age and ED pain score.

For our primary analyses, we created separate hierarchical linear regression models to 

examine the PAS-PTSD score as a predictor of 1) 6-week PTSS and 2) T-QoL. Similarly, 

two additional models were conducted to examine the PAS-depression score as a predictor 

of 1) 6-week depression symptoms and 2) T-QoL. Variables with a significant association 

with the predictors or outcomes were used as covariates.

The basic assumptions were tested before conducting each of the ANOVA, chi-square and 

hierarchical regression analyses27–29. With one exception for regression analyses (see results 

section), all assumptions were satisfied.

Sample Size and Power.—Using GPower version 3.130, we calculated the sample size 

required for a linear multiple regression test of the increase in variance explained in the 

outcome due to the inclusion of the predictor variable (PAS screen), above and beyond the 
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effects of 3 covariates, given α = 0.05 and a medium effect size (f2 = 0.15). for a power of 

0.90, total sample size required for this test is N = 73; given that our retained sample size (N 
= 84) is higher than the target value, power was adequate for these models.

RESULTS

We approached 534 patients in the ED, of whom 148 refused to be screened (28%). Of those 

who refused, 38 (26%) did not agree to talk to the RA or wish to hear about the study, 61 

(41%) were not interested in participating after a brief description by the RA, 32 (22%) 

stated that they were in too much pain to participate, 7 (5%) had no time to commit to the 

study, 8 (5%) were not willing to complete the surveys, and 2 (1%) stated that the 

compensation was too low. A total of 386 patients (72%) agreed to be screened for the study, 

and of those screened, 213(55%) were not eligible. Of those ineligible, 201 (94%) did not 

report exposure to threatened death or actual or serious injury (Criterion A of the PTSD 

diagnosis), and 12 (6%) subjects were injured ≥ 24 hours prior to ED admission. Of the 173 

eligible patients, 154 completed baseline data prior to discharge, and 91 (59%) completed 

the follow-up survey at 6 weeks post-injury. Of the latter subjects, five patients were 

excluded for the following reasons: physical injury secondary to a medical condition (n = 4), 

illiteracy (n = 1), and hospital admission >1 day (n = 4).

Our final retained sample (N = 84) included nearly equal proportions of males and females 

of predominantly white race (Table 1). Participants reported a high ED pain score and the 

most common mechanism of injury was general accident. Eight patients (9%) were admitted 

to the hospital for their injuries for one day only (primarily for observation or minor 

procedures). Half of the sample (n = 42) reported receiving help for emotional or mental 

health problems in the past. Contusion was the most common type of injury (32%) and it 

was frequently located on head and neck (55.5%) and extremities (37%). Sprains and strains 

(29.8%), and fractures and dislocations (23.8%) were also common; other type of injuries 

were open wounds, crushing injuries, and burns. All participants reported threat of serious 

injury (eligibility criterion) and approximately one-third reported threat of death. Males 

(52% retained) were less likely than females (71% retained) to complete the 6-week 

assessment (χ2 (1) = 5.05; p = 0.025). Subjects who screened positive for depression in the 

ED were more likely to complete the 6-week assessment (66% compared to 46%) (χ2 (1) = 

5.29; p = 0.021). Retention rates did not differ by race, hospital admission, or positive PTSD 

ED screening.

ED Screening.

We screened a total of 155 patients in the ED, of whom 37% (n = 58) screened positive for 

PTSD and 67.7% (n = 105) for depression. Of the final sample retained at 6 weeks post-

injury, 38% (n = 32) screened positive for PTSD and 76% (n = 64) for depression (Figure 2).

Outcomes.

At 6 weeks, 18% (n = 15) of participants scored above the cutoff for probable PTSD via the 

PCL, and 26% (n = 22) for probable depression via the PHQ-8. Hospital admission (n = 8) 

was associated with T-QoL, such that patients admitted to the hospital reported lower QOL 
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(M = 115.37; SD = 21.22) than those not admitted to the hospital (M = 133.21; SD = 20.48); 

F = 5.45; p = 0.02).

ED pain score (Table 2) was positively correlated with poorer outcomes, older age was 

associated with greater depressive symptoms and poorer QOL There were no sex differences 

in T-QoL, PCL and PHQ-8 scores at 6 weeks post-injury (p’s ≥ 0.2), but hospital admission 

was significantly associated with poorer QOL.

Primary Regression Analyses (Table 3).

Controlling for age, hospital admission, and ED pain score. A positive ED screening for 

PAS-PTSD was associated with PTSS at 6 weeks (B = 0.24, p = 0.027), and a positive ED 

screening for PAS-depression was associated with PHQ-8 score at 6 weeks (B = 0.36, p = 

0.001). A positive ED screening for PAS-PTSD (B = −0.19; p = 0.043) and PAS-depression 

(B = −0.23, p = 0.015) was associated with lower T-QoL score at 6 weeks post-injury. The 

assumption of homoscedasticity was violated by the presence of 2 outliers with residual 

values >2 for the outcome of PTSS; however, upon excluding these subjects and repeating 

the analysis, the results remained unchanged. Therefore, we retained these individuals to 

maintain integrity of the data.

DISCUSSION

Consistent with our hypothesis, our data suggest that it is feasible to screen and identify ED 

patients at risk for post-injury psychological sequalae within 24 hours of minor physical 

injury. Specifically, >70% of patients approached about this research study agreed to be 

screened for eligibility, and 88% of eligible patients agreed to participate. The primary 

reason for ineligibility was no self-reported life threat or actual or threatened serious injury, 

consistent with the notion that we attempted to approach patients with minor injury who 

were likely to be discharged directly home from the ED. Further, high rates of positive ED 

screens for PTSD and depression emerged from the PAS: 38% of our sample screened 

positive for PTSD, and 76% screened positive for depression in the ED.

Similar findings regarding positive PTSD screens in ED patients have been reported by 

Downey and colleagues17 (35% of their sample of children and adults) and by Richmond 

and colleagues31 (36% of adults with minor injuries); higher rates (48.9%) were reported by 

Hunt and colleagues32 in hospitalized trauma patients. Characteristic symptoms of PTSS 

include intrusions (e.g., nightmares, flashbacks, etc.), avoidance of injury-related reminders, 

negative alterations in cognitions and emotions, and altered physiological arousal and 

reactivity22. The presence of these symptoms may negatively impact functioning and 

recovery, even in the absence of meeting criteria for full PTSD33,34. Two recent studies also 

highlight the critical impact of early post-injury PTSD on long-term psychological recovery. 

First, among an Australian cohort of patients injured in road traffic crashes, those with an 

early diagnosis of PTSD (rather than depression or anxiety) were significantly more likely to 

report a psychological diagnosis at 2-years post-injury35. Next, among hospitalized injury 

patients, those who reported at least subsyndromal PTSD at 3-months post-injury were 

significantly more likely to report poor QOL at 12-months compared to those who never 

developed PTSD, even after controlling for preinjury QOL, pain, and depression36.
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Regarding depression risk, this sample screened positive for depression at a much higher 

rate (76%) than reported in previous studies conducted among ED patients with minor 

injuries31 and hospitalized trauma adults32 (37–44%). The presence of depressive symptoms 

after injury further complicates recovery and may contribute to poor QOL and long-term 

disability14,37. Our ED screening rates may be higher given the brief period of time that had 

passed between the injury and symptom assessment; symptoms are naturally high 

immediately post-injury and tend to diminish over time. A probable explanation also resides 

in the nature of the PAS screening tool; whereas all 10 items are used to create the PTSD 

risk score (with a cutoff of 16), five of these same items are used to calculate the depression 

risk score with a low cutoff of 4. Consequently, the PAS items may be more specific to 

PTSD than to depression risk. To this end, in the development of the PAS, O’Donnell and 

colleagues19 reported a low positive predictive value of 24% (i.e., the probability that a 

subject who screens positive for the disorder actually has the disorder), a limitation that 

likely contributes to our high positive screen rate. Further, the low cutoff score for 

depression compared to PTSD increases the sensitivity to screen positive for depression risk; 

namely, a patient must only endorse 1 item at the highest level (each item is scored 0–4) on 

the PAS to screen positive for depression. Given that half of the sample endorsed receiving 

help for mental health problems in the past (an item which overlaps with the first question 

on the PAS), it is likely that many patients met criteria for depression risk by endorsing this 

item alone. It is important to keep in mind that the PAS was designed to serve as a screener 

and identify those who may benefit from monitoring and reassessment; outcomes should be 

assessed via interview-administered gold-standard diagnostic tools to accurately estimate the 

utility of the screening instrument.

Our data also revealed that QOL is lower in individuals at risk for post-injury depression and 

PTSS, which is consistent with prior research that found a negative correlation between 

QOL scores and the presence of PTSS21. These findings along with previous data that 

displays the association between mental health and QOL with disability over time14, suggest 

that disability is not solely a consequence of physical insult but also of early psychological 

symptoms. This novel implementation of the T-QoL in ED patients showed utility in short-

term assessments; further research is needed to examine its usefulness in long-term follow-

ups.

We found that the covariate of hospitalization was related to QOL, but not with PTSS or 

depressive symptoms. Patients admitted to the hospital may have longer recovery periods 

and physical limitations that can lead to reduced functioning across both psychological and 

physical domains which are later reflected on lower QOL scores. This study also confirmed 

that ED pain score is an important factor to consider when assessing risk for mental health 

sequelae and QOL, even among patients with minor physical injury. Among hospitalized 

patients after a traumatic orthopedic injury, Archer et al.38 similarly found that increased 

pain at hospital discharge was associated with depression and PTSD.

Taken together, ED screening allows for the identification of those at risk for PTSD close to 

the point of injury, and provides an opportunity to monitor symptoms and administer 

interventions to prevent both psychological and physical health complications among a high-

risk group. Although recent efforts on identifying risk factors for post-injury 
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psychopathology has led to the development of predictive screeners to detect early 

psychological symptoms, research among acutely injured ED patients is limited. This lack of 

specificity among ED patients may be problematic given the many distinctions between 

hospitalized injured patients and those not requiring hospital admission, including the types 

of potentially traumatic events that contribute to hospitalization, the procedures likely 

involved in treatment for hospitalized patients, and the time between the event and 

assessment32.

Regarding screeners for hospitalized patients, Hunt et al.32 developed the Injured Trauma 

Survivor Screen, a nine-item binary (yes/no) response questionnaire ideal for a brief 

inpatient bedside evaluation of post-trauma PTSD and depression risk among hospitalized 
trauma patients. Although Richmond et al.31 developed and evaluated a screening tool for 

PTSD and depression designed for ED patients with minor injuries, the authors designed the 

scale to be administered to patients within two weeks post-trauma. It is not practical to 

administer this scale in the ED setting because some items would be difficult for ED patients 

to answer due to the proximal timing of the event to the assessment (e.g., “Has someone 

responded badly when you told them about what happened?” “Have you wanted to (or tried 

hard to) stay away from reminders of the event?” “Have you been staying away from people, 

even people you are usually close to?”). As such, the content of this survey limits its use in 

the acute setting given that the answers to these questions require additional processing time 

between the injury and the assessment of symptoms. Finally, although Mason et al.39 

developed a brief screening tool for PTSD, depression and anxiety that is easy to administer 

in the acute setting, the high false positive rate led the authors to conclude that the tool was 

not cost effective or acceptable.

The majority of extant research in acute settings has tested established screeners for PTSD, 

as opposed to creating a new instrument for acute populations. Specifically, Walters and 

colleagues (2007) assessed the utility of the Trauma Screening Questionnaire (TSQ) in ED 

patients, but their sample was limited to assault-related injuries, and the TSQ should only be 

used three- to four-weeks post-trauma to allow for normal recovery processes to take place. 

Further, the TSQ only includes arousal and experiencing items; the avoidance cluster of 

DSM-IV is not represented40. Similarly, the brief 4-item Primary Care-Posttraumatic Stress 

Disorder screener has been used among patients hospitalized after acute injury41,42; 

however, this screener is anchored solely to post-trauma symptoms, provides a binary screen 

(yes/no) rather than assessing the severity of symptoms, and requires additional time for 

processing of the event (e.g., there is an item that asks about nightmares from the event).

Although ED patients not requiring hospitalization represent a significant proportion of 

injured patients and may benefit from further monitoring and follow-up care, these patients 

are often overlooked for psychological screening8. Consistent with prior research suggesting 

a weak and inconsistent relationship between the severity of injury and psychological 

consequences, a recent study among 460 patients admitted to a Level I trauma center 

revealed that no significant relationships emerged between injury severity score and 

symptoms of PTSD, depression, pain, and physical and mental health throughout 6-months 

post-injury43. These results support screening for PTSD in those treated in the ED, but 

whose injuries may not be sufficient to warrant hospitalization. However, the results of a 
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2014 trauma center survey conducted in Level I and II trauma centers throughout the United 

States (N = 391) revealed that early psychological screening procedures are lacking in 

general, as only 7% of trauma centers routinely screen for PTSD44. Moreover, psychological 

screening is often limited to: 1) the inclusion of hospitalized patients with severe trauma8 

and 2) a focus on long-term outcomes (rather than acute outcomes) with follow-ups that 

occur months and years post-injury45,46.

In summary, existing screening tools do not assess pre- and peri-trauma risk factors and 

would not be practical to administer in ED patients to assess symptoms from the index 

injury. Our study built upon prior research by testing the utility of using the PAS among 

injured ED patients; the advantages of the PAS include its assessment of symptom severity 

to calculate risk and its inclusion of pre-, peri-, and post-trauma factors that can be used in 

close proximity to the index injury. The PAS also includes an item that reflects a history of 

psychological problems (factored into the risk score for both PTSD and depression), an 

important predictor variable of recovery after subsequent injury47–49. Further, our study 

extended prior research by including an assessment of risk for PTSD and depression within 

24 hours post-injury among adults with any trauma-related chief complaint; we also 

reevaluated the presence of psychological symptoms at a short follow-up time frame after 

discharge (6 weeks), allowing for the early identification of individuals at risk who may 

benefit from acute intervention. Although the PAS was sufficient for identifying at-risk 

patients, future research is warranted to develop a screen specifically to meet the needs of 

ED patients.

Limitations.

Several limitations should be considered: As this was a feasibility study with limited 

personnel and compensation resources, our retention rate was low (59%), and therefore 

introduces the possibility of bias. Additionally, females and subjects with (+) ED screening 

for depression were more likely to be retained, and this may weaken the external validity of 

our results. Low retention has also been reported in prior behavioral studies performed in 

acutely injured patients, with dropout rates ranging from 41–50% among acute injury 

survivors with follow-up 4 to 12-weeks post-injury32,50. Given the myriad challenges that 

ED subjects are faced with after acute injury, this population requires a higher level of 

resources devoted specifically to retention51. In the context of low retention rate, small 

sample size, and wide confidence intervals, we caution that these results are preliminary, and 

must be replicated with larger samples with resources available to increase retention.

In addition, the PAS was designed to reflect the DSM-IV criteria and does not include the 

negative cognition and mood symptom cluster in DSM-5; an updated screener may be 

beneficial for more accurate assessments. Another important limitation is the short follow-up 

period to assess QOL. The construct of QOL may take longer than six weeks to evolve and 

its relationship with depression and PTSD may change over time; longer follow-up 

assessments would allow recognition of a better relationship between PTSS and QOL. 

Further, our primary outcomes of PCL and PHQ-8 are self-report and reflect the potential 

presence and severity of psychological symptoms; they cannot indicate a diagnosis. Finally, 

injury severity scores are not available for these patients; although the scores are likely low, 

Jaramillo et al. Page 10

Acad Emerg Med. Author manuscript; available in PMC 2020 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



future research among injured ED patients should consider adjusting for injury severity in 

models.

Despite these limitations, this is the first study to assess risk for depression and PTSD using 

the PAS in the acute setting of the ED after general injury, and to include mostly minor 

injuries which may be a good representation of the patients commonly seen in the EDs 

throughout the country. For example, 90% of MVC patients are not admitted to the hospital 

for their injuries52–54. Given the high rates of risk and posttraumatic psychological 

symptoms found in this study, it is worth further investigating the utility of routine screening 

during ED trauma care.

Early cognitive behavioral interventions such as education, exposure, cognitive restructuring, 

anxiety management, and even internet-virtual reality interventions show promise in the 

management of post-injury psychological symptoms55–59; further research is needed to 

determine efficacy, particularly among injured ED patients.

CONCLUSION

It is feasible to identify ED patients with minor injury at risk for future psychological effects 

of trauma using brief screens like the PAS in the ED. The early identification of individuals 

at risk may allow further monitoring of psychological symptoms and/or intervention, both of 

which may promote a better recovery and QOL. These results add to a growing literature 

demonstrating the importance of understanding the psychological and emotional responses 

that contribute to the processing of stress and pain after minor physical injury; our findings 

support and highlight the need for future research among larger samples of ED patients.
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Figure 1. 
The Posttraumatic Adjustment Scale (Reproduced Figure+)

+Used with permission from O’Donnell, M. L., Creamer, M. C., Parslow, R., Elliott, P., 

Holmes, A. C., Ellen, S., … & Bryant, R. A. (2008). A predictive screening index for 

posttraumatic stress disorder and depression following traumatic injury. Journal of 

Consulting and Clinical Psychology, 76(6), 923.

Jaramillo et al. Page 15

Acad Emerg Med. Author manuscript; available in PMC 2020 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Rates of PTSD and Depression in the ED and at 6 weeks post-injury (N = 84).

PTSD= Posttraumatic Stress Disorder; ED= Emergency Department; PTSD + = PTSD 

Positive; Depression + = Depression Positive.
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Table 1.

Descriptive statistics of the final sample (N = 84)

Demographics N (%) Mean (SD)

Age 33 (11.88); Range 18–60

Sex

 Male 43 (51%)

 Female 41 (49%)

Race

 Caucasian 46 (55%)

 African American 27 (32%)

 Other 11 (13%)

Education

 High school/GED or less 35 (42%)

 Some college/technical or vocational school 33 (39%)

 College degree or higher education 13 (15%)

 Declined to answer 3 (4%)

ED Pain Score 6.90 (2.64); Range 1–10

Hospital Admission

 Admitted to hospital 8 (9%)

 Discharged from ED 76 (91%)

Mechanism of Injury/Chief Complaint variables 20 (24%)

 Motor-vehicle crash 20 (24%)

 Falls 14 (17%)

 Work-related accident 30 (35%)

 General Accidents

Type of injury

 Contusion 27 (32.1%)

 Sprain/Strain 25 (29.8%)

 Fracture/Dislocation 20 (23.8%)

 Open wound 9 (10.7%)

 Crushing injury 2 (2.4%)

 Burn 1 (1.2%)

Received pre-injury help for emotional or mental health problems 42 (50%)

*
Note. Continuous variables are presented as Mean (SD), dichotomous variables are presented as n (%). SD = Standard deviation; ED= Emergency 

Department; GED= General Education Diploma; PTSD= Posttraumatic Stress Disorder.
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Table 2.

Pearson correlations (N = 84).

Variables Age Pain Score Time since Injury 6-week PTSS 6-week Depressive Symptoms

Age - - - - -

Pain score 0.048 - - - -

6-week PTSS 0.197 0.250* 0.178 - -

6-week Depressive symptoms 0.232* 0.304** 0.292** 0.742** -

6-week QOL −0.313** −0.405** −0.101 −0.661** −0.633**

Note.

*.
p <.05;

**.
p <.01.

Note: 6-week PTSS assessed with the PCL; 6-week Depressive symptoms assessed with the PHQ-8. PTSS= Posttraumatic Stress Symptoms; 
QOL= Quality of Life.
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Table 3.

Summary of hierarchal regression analysis demonstrating the association of positive screening with 

development of PTSD symptoms at 6 weeks (N = 84).

Variables B SE B 95% CI p-value ΔR2

Outcome: 6-week PTSD Symptoms

Step 1: 0.13

Age 0.20 0.14 [−0.02, 0.55] 0.069

Hospital Admission 0.17 6.05 [−2.55, 21.53] 0.121

ED Pain Score 0.26 0.65 [0.24, 2.84] 0.021

Step 2: 0.06

Age 0.16 0.14 [−0.70, 0.49] 0.138

Hospital Admission 0.13 5.96 [−4.46, 19.29] 0.217

ED Pain Score 0.21 0.64 [−0.02, 2.56] 0.054

PTSD + Screen in ED 0.24 3.56 [0.92, 15.14] 0.027

Note: B= standardized beta coefficient; SE B = standard error of B. PTSD= Posttraumatic Stress Disorder; ED= Emergency Department; PTSD + 
Screen= PTSD Positive screen.
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Table 4.

Summary of hierarchal regression analysis demonstrating the association of positive screening with 

development of depression symptoms at 6 weeks (N = 84).

Variables B SE B 95% CI p-value ΔR2

Outcome: 6-week Depression Symptoms

Step 1: 0.17

Age 0.23 0.53 [0.01, 0.22] 0.034

Hospital Admission 0.18 2.20 [−0.58, 8.21] 0.088

ED Pain Score 0.31 0.24 [0.22, 1.17] 0.005

Step 2: 0.12

Age 0.21 0.04 [0.01, 0.20] 0.035

Hospital Admission 0.18 2.04 [−0.19, 7.96] 0.062

ED Pain Score 0.23 0.22 [0.07, 0.97] 0.023

Depression + Screen in ED 0.36 1.38 [2.20, 7.74] 0.001

Note: B= standardized beta coefficient; SE B = standard error of B. ED= Emergency Department; Depression + Screen= Depression Positive 
Screen.
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Table 5.

Summary of hierarchal regression analyses demonstrating the association of positive PTSD and depression 

screening with quality of life at 6 weeks (N = 84).

Variables B SE B 95% CI p-value ΔR2

Outcome: 6-week Quality of Life

Step 1: Model #1 0.35

Age −0.30 0.16 [−0.85, −0.19] 0.002

Hospital Admission −0.33 6.93 [−38.38, −10.76] 0.001

ED Pain Score −0.42 0.75 [−4.86, −1.88] 0.000

Step 2: 0.03

Age −0.26 0.16 [−0.79, −0.14] 0.006

Hospital Admission −0.30 6.87 [−36.07, −8.70] 0.002

ED Pain Score −0.38 0.74 [−4.57, −1.59] 0.000

PTSD + Screen in ED −0.19 4.11 [−16.66, −0.27] 0.043

Step 2: Model #2 0.50

Age −0.28 0.15 [−0.81, −0.18] 0.002

Hospital Admission −0.33 6.70 [−38.10, −11.38] 0.000

ED Pain Score −0.37 0.74 [−4.45, −1.50] 0.000

Depression + Screen in ED −0.23 4.54 [−20.35, −2.24] 0.015

Note: Model #1 tests a positive PTSD screen as a predictor of QOL; Model #2 tests a positive depression screen as a predictor of QOL. Step 1 
including the covariates is the same in both models. B= standardized beta coefficient; SE B = standard error of B. PTSD= Posttraumatic Stress 
Disorder; ED= Emergency Department; PTSD + Screen= PTSD Positive Screen; Depression + Screen= Depression Positive Screen.
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