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people worldwide. Thus, traumatic injuries are associ-
ated with long-term consequences for injured individuals, 
their families, and society (O’Donnell et al., 2013; World 
Health Organization, 2011, 2013).

Investigators have identified additional long-term con-
sequences of traumatic injury that include anxiety, depres-
sive symptoms, and posttraumatic stress disorder (PTSD), 
which occur in up to 40% of patients after traumatic injury 
(Peris et al., 2011; Richmond et al., 2011; Ringdal, Plos, 
Lundberg, Johansson, & Bergbom, 2009). These psycho-
logical states may persist for weeks to years after injury 
and are associated with impaired functional health and 
difficulty returning to normal activity (Peris et al., 2011; 
Richmond et al., 2011, 2014). For example, patients with 
depression report significantly worse quality of life at 3, 6, 
and 12 months following injury compared with patients 
without depression (Richmond et al., 2014).

Although there is evidence that psychological symp-
toms after trauma are associated with long-term func-
tional consequences, there is limited knowledge of how 
psychological symptoms in the acute period follow-
ing injury alter early physical activity and rehabilitation 
(Peris et al., 2011; Warren, Stucky, & Sherman, 2014; Za-
tzick, Russo, & Katon, 2003). Early physical activity after 
hospitalization for critical illness has been associated with 
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M
ore than 200,000 deaths occur in the United States 
from traumatic injury annually, equivalent to one 
death every 3 min (Centers for Disease Control 
and Prevention, 2016). Advances in management 
of injured patients over the past decade have 

reduced trauma-related mortality, while the incidence 
of trauma has continued to increase (American College 
of Surgeons, 2011, 2016; Centers for Disease Control 
and Prevention, 2016). As a consequence, the number 
of people living with trauma-related disabilities has also 
increased (O’Donnell et al., 2013), exceeding 12 million 
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improved patient outcomes that included up to a 3-day 
decreased length of stay in the intensive care unit, a 3-day 
reduction in hospital length of stay, and a 30% increase 
in functional status at discharge (Engel, Needham, Morris, 
& Gropper, 2013; Fraser, Spiva, Forman, & Hallen, 2015; 
Tucker & Carr, 2016). Fear, anxiety, depressive symp-
toms, PTSD symptoms, and lack of motivation can be 
psychological barriers to early ambulation (Rosenbaum 
et al., 2016; Vranceanu et al., 2014). A systematic explora-
tion of the complex interaction of anxiety and depressive 
symptoms with physical activity in patients after trauma 
could provide insight into development of interventions 
to reduce psychological symptoms to promote early activ-
ity and decrease disability and optimize outcomes. Thus, 
the purpose of this study was to determine the associa-
tion of baseline anxiety and depressive symptoms with 
time to first ambulation during hospitalization in patients 
after major trauma (Injury Severity Score [ISS] >15). We 
hypothesized that those with higher anxiety or depressive 
symptoms at baseline would have a greater likelihood of 
delayed ambulation (>48 hr from admission) regardless 
of injury severity.

METHODS

Sample and Setting
This was an exploratory, observational study conducted 
at a large, academic, Level I trauma center in the south-
central United States. Patients admitted between April and 
August 2018 with a diagnosis of traumatic injury were 
screened for the following eligibility criteria: (1) a primary 
diagnosis of traumatic injury with an ISS of more than 15 
indicating severe injury; (2) age 18 years or older; and (3) 
able to read and write in English. Potential participants 
were excluded if they (1) had injuries that prohibited mo-
bility, that is, unstable pelvic or spine fractures, spinal cord 
injury resulting in quadriplegia or paraplegia, or traumatic 
brain injury with inability to follow commands or com-
municate; (2) were determined to have terminal status; 
(3) had a preexisting disease at baseline that impaired 
mobility (i.e., neuromuscular diseases); and (5) had a pre-
existing diagnosis of anxiety, depression, schizoaffective 
disorder, or bipolar disorder. Those eligible for participa-
tion were invited to participate, and those who agreed 
were enrolled after giving signed informed consent.

A total of 19 participants were enrolled into the study. 
Figure 1 presents a flow diagram of recruitment, enroll-
ment, and study procedures. Participants were grouped 
on the basis of time in hours to first documented ambula-
tion (early: ≤48 hr from admission; delayed: >48 hr from 
admission). This cut point was chosen because 48 hr was 
the upper limit of the target range for first ambulation per 
the early mobility protocol on the trauma unit at the study 
institution.

Measures

Sociodemographic and Clinical Variables
Sociodemographic and clinical variables obtained from 
the electronic medical record and patient interview in-
cluded age, gender, race, type of trauma (blunt, penetrat-
ing), admission toxicology results, hospital length of stay, 
time to ambulation, and discharge disposition.

Injury Severity Score
The ISS is a measure of severity of injury that is signifi-
cantly associated with morbidity and mortality (Baker, 
O’Neill, Haddon, & Long, 1974). This measure allows the 
degree of traumatic injury to be categorized into one of 
six categories ranging from minor to untreatable based 
on the Abbreviated Injury Scale ([AIS]; Baker et al., 1974). 
Prior investigators have demonstrated good reliability 
in determining precise injury severity scoring using the 
ISS grading (intraclass correlation coefficient [ICC]: .975; 
Baker et al., 1974; Maduz et al., 2017). The ISS was cal-
culated from raw AIS subscores as outlined by the As-
sociation for the Advancement of Automotive Medicine 
manual (Association for the Advancement of Automotive 
Medicine, 2016). Individual AIS scores for corresponding 
injuries were determined by review of documentation in 
the electronic medical record attested by the attending 
trauma surgeon.

Anxiety and Depressive Symptoms
Symptoms of anxiety and depressive symptoms were 
measured using the Hospital Anxiety and Depression 
Scale ([HADS]; Zigmond & Snaith, 1983). The HADS is 
a 14-item self-report measure with two subscales; seven 
items measure anxiety symptoms, and seven items meas-
ure depressive symptoms. Each item is rated on a 4-point 
scale from 0 to 3, with 0 indicating did not experience 
symptom and 3 indicating high frequency or severity of 
symptoms over the past week. The subscales are used 
as independent measures of anxiety and depressive 
symptoms. Total score for each subscale ranges from 0 
to 21, with higher scores indicating more severe symp-
toms (Zigmond & Snaith, 1983). Established cut points 
for each subscale have been determined and include 
no symptoms (0–7), mild (8–10), moderate (11–14), or 
severe (15–21) (Whelan-Goodinson, Ponsford, & Schon-
berger, 2009; Zigmond & Snaith, 1983). The HADS has 
demonstrated reliability in patients after trauma (HADS 
Anxiety subscale Cronbach α = .92, HADS Depression 
subscale Cronbach α = .88) and validity (HADS Anxiety 
subscale: sensitivity = 0.75, specificity = 0.69; HADS De-
pression subscale: sensitivity = 0.62, specificity = 0.92) 
when compared with the DSM-IV criteria for the clinical 
diagnoses of anxiety and depression (Whelan-Goodinson 
et al., 2009).
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Procedure
After institutional review board approval, the primary in-
vestigator (PI) evaluated all daily admissions to the trau-
ma service. Eligible and willing patients completed the 
University of California, San Diego Brief Assessment of 
Capacity to Consent instrument to evaluate their capac-
ity to consent (Jeste et al., 2007). After consent, sociode-
mographic and baseline clinical data were obtained from 
the medical record and participant interview within 24 hr 
of admission. During the interview, participants verbally 
completed the HADS by the PI reading questions and 
answer options and marking the participant response. 
Responses were repeated back to the participant to 
ensure accuracy. The PI reviewed participants’ electronic 
medical records daily until discharge to determine time to 
ambulation and length of stay.

Data Analysis
Descriptive statistics including means (standard deviations) 
and frequencies (percent) were used to characterize the 

Figure 1. Study flow diagram. ISS = Injury Severity Score; HADS = Hospital Anxiety and Depression Scale; UBACC = University of 
California, San Diego Brief Assessment of Capacity to Consent. aReasons eligible participants were unable to complete the HADS 
within 24 hr included mechanical ventilation, altered level of consciousness, participant unavailable (e.g., out of room, procedural 
restrictions, sleeping). 

sample. Logistic regression was used to determine whether 
baseline anxiety and depressive symptom scores predicted 
participants having delayed ambulation (>48 hr from ad-
mission) while controlling for ISS. Because of the small 
sample size and high correlation between the subscales 
(Pearson r = .80), separate logistic regression models were 
run for baseline HADS Anxiety and Depression subscale 
scores. All analyses were conducted using IBM SPSS Statis-
tics (Version 25) with an a priori α level of .05 to indicate 
significance.

RESULTS

Participant Characteristics
Participants were primarily Caucasian, male, with a mean 
age of 40 ± 17 years (Table 1). Most injuries were the result 
of blunt trauma, and the average ISS was 21 ± 4 indicating 
severe injury. More than half of participants had a positive 
toxicology screen at admission. Hospital length of stay was 
5.6 ± 3.2 days, and nearly half took longer than 48 hr to 
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was not supported. In contrast, our hypothesis regarding 
depressive symptoms predicting delayed ambulation was 
supported. These findings suggest that the presence of 
depressive symptoms at admission increased the likeli-
hood of delayed ambulation after hospitalization for trau-
matic injury.

Previous investigators reported anxiety and depres-
sive symptoms in as many as 40% of patients after trauma, 
but those symptoms were most often measured months 
after the injury and hospitalization (Peris et al., 2011; 
Richmond et al., 2011; Ringdal et al., 2009). Investigators 
who measured anxiety and depressive symptoms dur-
ing hospitalization for injury found that 17%–45% of pa-
tients reported anxiety whereas 17%–60% of patients re-
ported depressive symptoms (Johnson, Lodge, Vollans, 
& Harwood, 2019; Mason et al., 2009; O’Donnell et al., 
2013). At baseline evaluation, O’Donnell et al. (2013) 
found that traumatically injured patients reported similar 
levels of anxiety and depressive symptoms as our partic-
ipants, whereas Johnson et al. (2019) found that 60% of 
trauma patients had psychological symptoms at hospital 
discharge. Combined, these results suggest that psycho-
logical symptoms are present in many patients early in 
the acute phase following injury. Whether symptoms 
present early in the acute phase persist after hospitaliza-
tion has not been examined. Future longitudinal studies 
will provide an understanding of how the presence of 
psychological symptoms early after admission can influ-
ence the course of long-term psychological and physical 
recovery from trauma.

Although anxiety symptoms were more prevalent than 
depressive symptoms in our participants, they were not 
predicative of delayed ambulation. Previous investigators 
demonstrated that anxiety and fear avoidance were as-
sociated with delayed return to activity after injury. For 
example, previous investigators examined the relation-
ship between anxiety and fear with delayed activity after 
sports-related injury and also found that increasing anxie-
ty and fear delayed reengagement in activity (Fischerauer 
et al., 2018; Kosy et al., 2019). In addition, Oude Voshaar 
et al. (2006) reported that fear of falling delayed mobil-
ity by 11% in patients after hip fracture, which suggested 
that psychological state did influence activity. Although 
anxiety and fear may be used interchangeably, the two 
phenomena are distinct. Anxiety is a future-oriented 
anticipatory reaction that can result in avoidance of activ-
ity, whereas fear is a reaction to a specific and identifi-
able threat (Cannon, 1915; Leal, Goes, da Silva, & Teix-
eira-Silva, 2017; Vincent, Horodyski, Vincent, Brisbane, & 
Sadasivan, 2015). Use of the HADS did not allow for us 
to capture fear or differentiate between anxiety and fear. 
In addition, the insignificant association of anxiety with 
delayed ambulation in our study may have been due to 
small sample size, which limited the ability to determine 

achieve first ambulation following admission. A third of the 
sample had anxiety symptoms (HADS Anxiety score ≥8), 
and 21% reported depressive symptoms (HADS Depression 
score ≥8). All participants survived their hospitalization, 
and nearly two thirds were discharged home.

Anxiety and Depression Scores as Predictors 
of the Ambulation Group
Baseline HADS Anxiety subscale scores did not predict 
delayed ambulation (Table 2). In contrast, baseline HADS 
Depression subscale scores predicted being in the delayed 
ambulation group. For each 1-unit increase in baseline 
HADS Depression subscale score, participants were 67% 
more likely to ambulate after 48 hr following admission 
(odds ratio = 1.67; 95% CI [1.02, 2.72]; p = .041).

DISCUSSION
We evaluated the relationship between baseline anxi-
ety and depressive symptoms and delayed ambulation 
in adult patients hospitalized for major trauma. Our hy-
pothesis that anxiety would predict delayed ambulation 

TABLE 1  Participant Characteristics

Characteristic Mean ±SD n (%)
Age (years) 40 ± 17

Gender (male) 12 (63)

Race

 Caucasian 13 (68)

 African American 6 (32)

Toxicology screen (positive) 10 (53)

Blunt trauma 16 (84)

ISS 21 ± 4

Delayed (>48 hr from  
 admission) ambulation

9 (47)

Hospital LOS (days) 5.6 ± 3.2

ICU LOS (days) 1.4 ± 2.1

Baseline HADS Anxiety score 6 ± 5

Baseline HADS Depression  
 score

4 ± 3

 Anxiety (Anxiety score ≥8) 6 (32)

 Depression (Depression  
  score >8)

4 (21)

Discharge disposition

 Home 14 (74)

 Other inpatient facility 5 (26)

Note. HADS = Hospital Anxiety and Depression Scale; ICU = 
intensive care unit; ISS = Injury Severity Score; LOS = length of stay.
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ed over the span of the previous 7 days, our findings may 
indicate that people who experience traumatic injury with 
unknown, preexisting depressive symptoms could be at 
risk for impaired return to ambulation during hospitaliza-
tion. This finding bolsters the importance of assessment 
of depressive symptoms upon admission.

Limitations
There are limitations that should be considered when in-
terpreting the findings of our study. First, this study was 
conducted at a single institution with a small sample; thus, 
our findings are likely not generalizable to all patients after 
trauma. Because of the small sample size, we were una-
ble to control for potential confounding variables, such as 
pain and comorbid conditions, which might impact both 
time to ambulation and psychological symptom (Jeon & 
Yi, 2018). Despite the inability to statistically control for 
cofounding variables, our stringent inclusion and exclu-
sion criteria were set in place in an attempt to mitigate the 
potential influence on time to mobility or psychological 
symptoms. Second, the method of data collection may 
have introduced social desirability and response bias be-
cause the individual provided oral responses to the PI in 
the hospital setting. Different responses might have been 
obtained if the participant completed the instrument in a 
private setting alone. Finally, we only captured state anxi-
ety, which is influenced by trait characteristics (Leal et al., 
2017; Vincent et al., 2015).

Although we excluded participants with preexisting di-
agnoses of anxiety, depression, schizoaffective disorder, 
or bipolar disorder, participants could have had an undi-
agnosed psychiatric condition.

CONCLUSIONS
At baseline, psychological symptoms are prevalent in pa-
tients hospitalized for traumatic injury. Depressive symp-
toms, but not anxiety, predicted later ambulation. It is 
important to investigate the association between these 
symptoms and ambulation after injury in a larger sample to 

TABLE 2  Predictors of the Delayed Ambulation Group (>48 hr From Admission)

B Exp β 95% CI p
Model 1

 Injury Severity Score −0.44 .65 [0.38, 1.09] .10

 HADS Anxiety subscale score 0.61 1.84 [0.99, 3.42] .055

Model 2

 Injury Severity Score −0.20 .82 [0.61, 1.11] .19

 HADS Depression subscale score 0.51 1.67 [1.02, 2.72] .041

Note. HADS = Hospital Anxiety and Depression Scale. Model 1: Omnibus Test of Model Coefficients: p = .01; Hosmer–Lemeshow test: p = .270; 
Model 2: Omnibus Test of Model Coefficients: p = .03; Hosmer–Lemeshow test: p = .322.

predictive ability. Future studies with a larger sample size 
and use of instrumentation that allowed for anxiety and 
fear to be captured separately might allow for a better un-
derstanding of the association of anxiety with ambulation 
in patients after trauma, controlling for covariates such as 
age, pain, substance abuse, and comorbid conditions that 
could also influence ambulation.

Baseline HADS Depression subscale score predicted 
delayed ambulation, which supported our hypothesis. 
This finding is congruent with prior investigators, who 
found that depressive symptoms were associated with 
decreased levels of physical activity after injury (Atay, 
Aslan, Burc, Demirci, & Atay, 2016; Kempen, Sanderman, 
Scaf-Klomp, & Ormel, 2003; Rosenbaum et al., 2016). 
Rosenbaum et al. (2016) found that symptoms of depres-
sion were associated with less time spent walking during 
hospitalization after trauma. Atay et al. (2016) also found 
that persons with depressive symptoms were 40% less 
active at 6 weeks and 36% less active at 6 months follow-
ing hip replacement surgery; these findings might suggest 
that depressive symptoms could be more severe closer 
to the time of injury, thus impairing activity early in the 
course of recovery. Kempen et al. (2003) reported that 
persistent depressive symptoms postinjury continued to 
reduce activity at 8 weeks, 5 months, and 1 year following 
discharge. As Atay et al. (2016) and Kempen et al. (2003) 
examined older adults (mean age 70–79 years) with iso-
lated hip fractures, these investigations were not directly 
comparable with our population in age or severity of in-
jury. In these prior investigations, participant self-report 
of activity level was used, rather than an objective meas-
ure like that in our investigation, which could have lim-
ited the validity of the relationships reported (Atay et al., 
2016; Kempen et al., 2003; Rosenbaum et al., 2016). De-
spite these differences, the findings from our study along 
with those of previous investigators suggest that there are 
physical consequences related to engagement in activity 
from psychological health following traumatic injury. Fur-
thermore, because the HADS captures symptoms report-
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understand the complex interactions that occur between 
injury and associated psychological symptoms, to clarify 
how their interactions influence inpatient rehabilitation 
and ambulation, and to support the development of tar-
geted interventions to provide systematic and evidence-
based care for patients after trauma.
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