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ABSTRACT
Background More than a quarter of the UK population 
are affected by depression during their lifetime. For major 
trauma patients, postinjury depression can result in 
poorer long- term outcomes, but there is limited evidence 
regarding outcomes for patients with pre- existing 
depression. This study investigated the relationship 
between a diagnosis of depression prior to hospital 
admission and clinical outcomes after major trauma.
Methods Trauma patients at a UK major trauma 
center were identified during a 6.5- year period using the 
Trauma Audit and Research Network database. Patients 
with Injury Severity Score >15 who did not die in the 
emergency department (ED) were included. Logistic 
regression models were used to compare in- hospital 
mortality (excluding ED), requirement for surgery, and 
length of stay (LOS) between those with depression and 
those without.
Results There were 4602 patients included in the study 
and 6.45% had a diagnosis of depression. Depression 
was associated with a significant reduction in mortality 
(OR 0.54, 95% CI 0.30 to 0.91; p=0.026). However, 
patients with depression were more likely to have 
longer LOS (OR 124, 95% CI 8.5 to 1831; p<0.001) and 
intensive care unit LOS (OR 9.69, 95% CI 3.14 to 29.9; 
p<0.001). Patients with depression were also more 
likely to undergo surgery (OR 1.36, 95% CI 1.06 to 1.75; 
p=0.016).
Discussion A pre- existing diagnosis of depression 
has complex association with clinical outcomes after 
major trauma, with reduced mortality but longer LOS 
and higher likelihood of surgical intervention. Further 
prospective investigations are warranted to inform 
optimal management strategies for major trauma 
patients with pre- existing depression.
Level of evidence III.

INTRODUCTION
Depression is the most commonly diagnosed 
mental health condition and is a leading cause of 
global morbidity.1 In the UK, over a quarter of 
the population will at some point be affected by 
depression,2 and there is an estimated prevalence 
of 11%.3 More recently, the proportion of people 
experiencing depression has been exacerbated by 
the global COVID- 19 pandemic, with a system-
atic review reporting a global prevalence of 33.7% 
during the study period up until May 2020.4 Simi-
larly, the UK Office for National Statistics reported 
that 19.2% of adults exhibited symptoms of depres-
sion during June 2020.5 Considering the current 

increase in depression, it is essential to understand 
how depression might impact on patient outcomes 
after injury.

Depression is a well- documented adverse 
outcome after major trauma which can result in 
significant disability and reduced quality of life.6–10 
Efforts have been made to mitigate the risk factors 
which lead to postinjury depression.11–13 However, 
there is a relative sparsity of evidence regarding 
preinjury depression and its relationship with 
in- hospital outcomes after major trauma. There 
are suggestions that major trauma patients with 
depression have worse postoperative complica-
tions,14 and that there may be associations with 
in- hospital outcomes such as mortality and length 
of stay (LOS), but most studies have not looked at 
major trauma.15–20 Therefore, specific studies of the 
major trauma population are warranted because 
they are likely to have different outcomes and care 
requirements compared with those suffering minor 
trauma, and risk factors are not always applicable to 
both groups.21 Although studies have investigated 
the impact of any mental health difficulties as a 
whole on the outcomes after injury,22 23 it cannot be 
assumed that all mental health difficulties will affect 
in- hospital outcomes in the same way.

There are conflicting reports in the literature 
regarding whether depression is a risk factor for 
in- hospital mortality in any subset of trauma 
patients. Whereas one study among the general 
trauma population suggested that depression is a 
risk factor for mortality,18 two further studies in 
orthopedic trauma populations demonstrated a 
reduction in mortality among patients with depres-
sion.17 20 Due to this uncertainty, an examination 
of a large population of major trauma patients is 
warranted.

The current study aimed to investigate the 
relationship between a pre- existing diagnosis of 
depression and clinical outcomes in patients after 
major trauma. We hypothesized that patients with 
depression were more likely to have poorer clinical 
outcomes overall.

METHODS
Study design
A retrospective observational study was undertaken 
using the prospectively recorded Trauma Audit and 
Research Network (TARN) database for a single 
major trauma center (MTC) in the West Midlands 
(University Hospitals Birmingham NHS Founda-
tion Trust).
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Patient selection
Data were requested from the TARN database for all trauma 
patients at the University Hospitals Birmingham NHS Founda-
tion Trust’s MTC admitted between January 1, 2014 and July 
31, 2020 with an Injury Severity Score (ISS) greater than 15. The 
TARN database includes patients who fulfill certain LOS criteria 
and must have at least one of the following: ≥3 overnight stays 
in hospital, critical care admission, hospital transfer or repatria-
tion where there is a total of ≥3 overnight stays, or death.24 For 
the current study, patients from the database who died in the 
emergency department (ED) or who had insufficient data for the 
study criteria were excluded (n=121).

Data collection
The following data were extracted from the TARN database: 
patient demographics (including medical history and medica-
tion history, age and gender), injury characteristics at admission 
(ISS, regional Abbreviated Injury Scale (AIS) score, Glasgow 
Coma Scale (GCS) score), and clinical outcome data. A Charlson 
Comorbidity Index (CCI) score was created from patients’ docu-
mented medical history.25 Electronic records were also searched 
for confirmation of data acquired from TARN.

A history of depression, irrespective of treatment, has been 
identified as a risk factor in previous study populations.16 18 19 
Therefore, data on treatment were not collected in the current 
study, and patients were categorized as having a pre- existing diag-
nosis of depression if they had a recorded history of depression 
within the TARN database. Medical history is a compulsory field 
within the TARN database; a pre- existing diagnosis of depres-
sion is recorded when a clinician has documented a medical 
history of depression in a patient’s clinical noting. Anonymized 
data were collated and stored on an encrypted National Health 
Service (NHS) computer database.

Clinical outcomes
The outcomes of interest in the current study were taken 
directly from the TARN data and included in- hospital mortality 
(excluding ED), LOS, LOS in the intensive care unit (ICU), ICU 
admission, requirement for surgery, and number of operations.

Data analysis
Data are presented as number and percentage for categorical 
data and median and IQR for continuous data. Fisher’s exact 
test and χ2 test were used for comparison of categorical data 
as appropriate, and Mann- Whitney U test was used to compare 
continuous data. Logistic regression models were used to deter-
mine the OR and 95% CI for each clinical outcome using a pre- 
existing diagnosis of depression as an independent variable. 
The other independent variables in the models were chosen a 
priori as clinically relevant factors and included age, gender, ISS, 
GCS score, and CCI. A p value of <0.05 was considered statis-
tically significant. Statistical analysis and graph generation were 
performed using GraphPad Prism V.9.1.0 (GraphPad Software, 
San Diego, California, United States of America) and R (R Foun-
dation for Statistical Computing, Vienna, Austria).

RESULTS
Patient and injury characteristics
There were 4723 major trauma patients identified during the 
study period, and after exclusions this gave a study cohort of 
4602 included patients. The median age of the total study popu-
lation was 55 (IQR 34–76) years and 72.9% were male. Patients 
with pre- existing depression accounted for 297 of 4602 (6.45%) 

patients in the study cohort. There was a median CCI of 1 (IQR 
0–4). The median ISS was 25 (IQR 18–29) and the median GCS 
score was 15 (IQR 12–15).

Patient characteristics were compared between those with 
depression and those without depression in table 1. Patients with 
depression were significantly more likely to be younger (median 
age: 51 (IQR 38–67) years vs. 56 (IQR 33–76) years; p=0.015) 
and female (44% vs. 37%; p=0.005) and were less likely to have 
significant comorbidities (median CCI: 1 (IQR 0–4) vs. 1 (IQR 
0–3); p=0.001). Whereas differences existed in patient demo-
graphics, there were no significant differences in injury charac-
teristics at baseline (table 1).

Univariate analysis
Overall, the absolute risk of mortality was 0.126 (95% CI 0.117 
to 0.136). In total, 50.5% of patients were admitted to ICU and 
the median ICU LOS was 1 (IQR 0–5) day, whereas the median 
hospital LOS was 13 (IQR 6–26) days. Surgical intervention was 
performed for 51.9% of patients and the median number of 
operations was 1 (IQR 0–1). Before adjusting for baseline char-
acteristics, depression was associated with increased LOS and 
ICU LOS, but a decrease in mortality (table 2 and figure 1).

Table 1 Patient demographics and injury characteristics at baseline

Baseline characteristics
No depression 
(n=4305)

Pre- existing 
depression 
(n=297) P value

Age, median (IQR) years 56 (33–76) 51 (38–67) 0.015*

Male, n (%) 3158 (73) 195 (66) 0.005†

CCI, median (IQR) 1 (0–4) 1 (0–3) 0.001*

ISS, median (IQR) 25 (18–29) 25 (18–29) 0.929

GCS score, median (IQR) 15 (11–15) 15 (13–15) 0.326

Most severely injured organ, n (%)

  Head 2465 (57) 153 (52) 0.098

  Chest 671 (16) 46 (15)

  Abdomen 86 (2) 4 (1)

  Limbs 329 (8) 26 (9)

  Multiple 560 (13) 53 (18)

  Spine 162 (4) 10 (3)

  Other 32 (1) 5 (2)

Mechanism of injury, n (%)

  Blast 7 (0) 0 (0) <0.001‡

  Blow(s) without weapon 321 (7) 27 (9)

  Burn 4 (0) 1 (0)

  Crush 32 (1) 1 (0)

  Fall from less than 2 m 1751 (41) 110 (37)

  Fall from more than 2 m 512 (12) 62 (21)

  Road traffic collision 1403 (33) 63 (21)

  Gunshot wound 32 (1) 4 (1)

  Stabbing 195 (5) 21 (7)

  Other 48 (1) 8 (3)

*Statistically significant using Mann- Whitney U test.
†Statistically significant using Fisher’s exact test.
‡Statistically significant using χ2 test.
CCI, Charlson Comorbidity Index; GCS, Glasgow Coma Scale; ISS, Injury Severity 
Score.
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Multivariate analysis
Mortality
Using the logistic regression model, it was determined that 
increased age, CCI, ISS, and reduced GCS score were all signifi-
cantly associated with increased mortality (table 3). However, 
among patients with a history of depression, there was a statis-
tically significant reduction in mortality (OR 0.54, 95% CI 0.30 
to 0.91; p=0.026).

Hospital and ICU episodes
Figure 2 demonstrates the monthly hospital and ICU admis-
sions for major trauma patients throughout the study period. 
Longer hospital and ICU LOS were associated with increased 
ISS and age and reduced GCS score (table 4). Male gender was 
associated with prolonged ICU LOS but not in- hospital LOS, 
and a higher CCI was associated with a reduction in ICU LOS 
(table 4). Depression was not found to be a risk factor for 
admission to ICU (OR 1.09, 95% CI 0.94 to 1.23; p=0.311). 
However, depression was associated with a significantly longer 
ICU LOS (OR 9.69, 95% CI 3.14 to 29.9; p<0.001). Similarly, 
depression was strongly associated with longer in- hospital LOS 
(OR 124, 95% CI 8.5 to 1831; p<0.001).

Operative intervention
Patients with depression were significantly more likely to 
undergo surgical intervention (OR 1.36, 95% CI 1.06 to 1.75; 
p=0.016), and operative intervention was also more likely in 
younger and in male patients with higher ISS and higher GCS 
score (table 5).

DISCUSSION
To our knowledge, this study is the first to investigate the 
relationship between pre- existing depression and mortality, 
LOS, ICU LOS, or operative intervention after major trauma, 
as defined by ISS >15. A history of depression was associated 
with a reduced OR for mortality in our study, which matched 
for comorbidities, age, gender, injury severity, and GCS score. 
However, depression was associated with significantly longer 
stay in hospital and ICU.

Our data are in contrast to studies in non- trauma populations 
which generally associate depression with increased mortality.26 
However, two studies of orthopedic trauma patients have also 
reported reduced mortality in patients with depression.17 20 Our 
LOS findings are in keeping with prior evidence that identified 
depression as a risk factor for LOS and ICU LOS.15–17 19 Increased 
LOS in hospital and ICU may reflect impaired functional 
recovery, which is also in keeping with previous reports that 
patients who develop depression after injuries have impaired 
long- term functional recovery.7 27 Since long ICU stays may be 
associated with increased complication rates,28 and poorer long- 
term morbidity and mortality,29 a history of depression should 
serve as an important prognostic indicator and might alert 

Table 2 Association of depression with mortality, ICU admission, 
LOS, ICU LOS, and surgical intervention before adjustment for 
confounding factors

Outcome
No depression 
(n=4305)

Pre- existing depression 
(n=297) P value

Mortality, n (%) 562 (13) 20 (7) 0.001*

ICU admission, n (%) 2162 (50) 160 (54) 0.231

LOS, median (IQR) days

  Intensive care unit 1 (0–5) 1 (0–8) 0.022†

  Hospital 13 (6–25) 18 (9–34) <0.001†

Needed surgery, n (%) 2214 (51) 175 (59) 0.014*

*Statistically significant using Fisher’s exact test.
†Statistically significant using Mann- Whitney U test.
ICU, intensive care unit; LOS, length of stay.

Figure 1 Mortality, admission to intensive care unit (ICU), and 
operative intervention compared between those with and without a 
pre- existing diagnosis of depression.

Table 3 Associations of baseline characteristics with mortality in the 
regression analysis

Baseline characteristics OR 95% CI P value

Pre- existing depression 0.54 0.30 to 0.91 0.026*

CCI 1.21 1.10 to 1.34 <0.001*

Age 1.04 1.03 to 1.05 <0.001*

Male gender 1.14 0.89 to 1.45 0.303

ISS 1.04 1.03 to 1.05 <0.001*

GCS score 0.74 0.72 to 0.76 <0.001*

*Indicates statistical significance.
CCI, Charlson Comorbidity Index; GCS, Glasgow Coma Scale; ISS, Injury Severity 
Score.

Figure 2 Monthly hospital and intensive care unit (ICU) admissions 
for major trauma patients during the study period.
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clinicians to anticipate the requirement for additional support 
with rehabilitation.

Depression is also associated with increased perception 
of pain,30 which may impair patients’ ability to mobilize and 
engage with physical therapy,31 possibly contributing to this 
impaired functional recovery and delayed discharge.31 32 There 
is also evidence that patients with depression are more likely 
to have poorer health behaviors, such as smoking and physical 
inactivity,33 which may predispose them to complications and 
increased LOS.34 Thus, the influence of pain perception and 
health behaviors on the functional recovery of trauma patients 
with depression warrants further investigation.

It is common for trauma patients to develop new depressive 
symptoms when admitted to ICU,35 and trauma patients are at 
high risk of delirium during both hospital and ICU stays.36 It 
seems likely that the impact of ICU stays on mental health may 
be greater for patients with pre- existing mental health difficul-
ties and may therefore require more prolonged management. 
These patients may require additional input from other services 
including psychiatry, psychology, and occupational health to 
support their onward recovery. Although this prolonged multi-
disciplinary care would increase LOS, this may contribute to 
the improved mortality observed in this study, since a multidis-
ciplinary approach to care may improve mortality among crit-
ically ill patients.37 The effect of a multidisciplinary approach 
to trauma is an important area of research and interventional 
studies are needed to investigate the effect on mortality and 
functional recovery.

There is a possible biological mechanism for the associa-
tions observed in this study. It is increasingly recognized that 
the immuno- inflammatory response plays an important role 
in trauma.38 A deranged inflammatory response may result in 
potentially fatal complications such as multiple organ failure 
and adult respiratory distress syndrome.39 In depression, there 
is an increase in proinflammatory cytokines as well as changes 

to the hypothalamic–pituitary–adrenal axis.40 Indeed, when 
Weinberg et al14 identified increased postoperative complication 
rates in orthopedic trauma populations, it was suggested that 
this may have been the result of an increased acute inflamma-
tory response. However, our finding of reduced mortality in 
patients with depression does not support this hypothesis and 
it is possible that more complex differences in the acute inflam-
matory response may contribute to the outcomes observed in 
this study. Differences in the inflammatory response to trauma 
in patients with depression must be assessed in further prospec-
tive studies. Such research may have implications for all major 
trauma patients as identifying possible pathways for immuno- 
inflammatory modulation and could help produce novel treat-
ment options.

Patients with pre- existing depression in our cohort were more 
likely to undergo operative intervention. It has been demon-
strated in non- trauma populations that low self- efficacy can 
predict reduced participation in treatment decision making,41 as 
well as poorer long- term surgical outcomes.42 Considering that 
depression is associated with low self- efficacy,43 44 the increase 
in operative intervention may be driven by differences in how 
patients with depression consider and communicate their treat-
ment preferences to clinicians. However, it is not clear from our 
data whether the differences in operative intervention are due 
to different patterns of injury, differences in clinicians’ propen-
sity to operate, or patients’ willingness or capacity to consent 
to surgery. Nonetheless, in orthopedic trauma, patients with 
depression are more likely to have postoperative complica-
tions14; therefore, it is important that further investigations are 
undertaken to explore why these patients underwent surgical 
intervention more frequently.

The 6% of patients identified in our study cohort with a pre- 
existing diagnosis of depression is likely to be lower than the true 
population prevalence.2 3 The underidentification of patients 
with depression in trauma has also been reported by other 
studies, with one study suggesting that 30.2% of depression 
diagnoses have been missed during patient assessment.14 Since 
the true prevalence of depression was likely underdiagnosed in 
the current study, there may be some selection bias according to 
how detailed a history was available during initial presentation. 
In trauma, a thorough history may prevent missed injuries which 
would otherwise increase mortality if left undiagnosed.45 Addi-
tionally, knowledge of previous medications and comorbidities 
is important for guiding appropriate treatment. It is unknown 
whether the quality of the clinicians’ history might have influ-
enced the results and there is a paucity of literature examining 
the effect of accurate history taking on trauma mortality. More-
over, although depression is recorded by TARN, it may not be 
asked about routinely by the treating clinician. Therefore, inves-
tigation is needed to identify whether inclusion of depression 

Table 4 Association of baseline characteristics with LOS and ICU LOS in the regression analysis

Baseline characteristics
Admission to ICU
OR, 95% CI; p value

ICU LOS
OR, 95% CI; p value

In- hospital LOS
OR, 95% CI; p value

Pre- existing depression 1.09, 0.94 to 1.23; 0.311 9.69, 3.14 to 29.9; 0.001* 124, 8.5 to 1831; 0.001*

CCI 0.79, 0.73 to 0.85; <0.001* 0.49, 0.36 to 0.65; <0.001* 0.65, 0.33 to 1.30; 0.224

Age 1.00, 0.99 to 1.00; 0.476 1.03, 1.01 to 1.06; 0.011* 1.07, 1.00 to 1.14; 0.030*

Male gender 1.19, 1.01 to 1.41; 0.033* 2.63, 1.37 to 5.05; 0.004* 1.55, 0.32 to 7.36; 0.584

ISS 1.08, 1.07 to 1.09; <0.001* 1.26, 1.21 to 1.30; <0.001* 1.44, 1.33 to 1.56; <0.001*

GCS score 0.80, 0.78 to 0.82; <0.001* 0.84, 0.77 to 0.90; <0.001* 0.57, 0.48 to 0.69; <0.001*

*Indicates statistical significance.
CCI, Charlson Comorbidity Index; GCS, Glasgow Coma Scale; ICU, intensive care unit; ISS, Injury Severity Score; LOS, length of stay.

Table 5 Association of baseline characteristics with operative 
intervention in the regression analysis

Baseline characteristics OR 95% CI P value

Pre- existing depression 1.36, 1.06 to 1.75 0.016*

CCI 1.02 0.95 to 1.08 0.622

Age 0.98 0.98 to 0.99 <0.001*

Male gender 1.19 1.03 to 1.37 0.020*

ISS 1.04 1.03 to 1.04 <0.001*

GCS score 1.04 1.02 to 1.06 <0.001*

*Indicates statistical significance.
CCI, Charlson Comorbidity Index; GCS, Glasgow Coma Scale; ISS, Injury Severity 
Score.
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as a predefined field within prehospital or ED proformas can 
enable better identification of these patients and whether this 
may improve patients’ outcomes.

The effect of antidepressant medication on patients’ outcomes 
is currently an area of debate. Whereas some studies suggest that 
antidepressants may increase surgical complications,46 others 
suggest that this is probably mediated by depression itself rather 
than the antidepressant medications.47 For orthopedic trauma 
patients, Weinberg et al14 reported that prescribing antide-
pressant medication to patients with depression did not affect 
surgical complication rates.14 However, a further study in ortho-
pedic trauma suggested that delays to prescribing antidepressant 
medication may mediate increased LOS by inducing withdrawal 
symptoms and preventing effective engagement with therapy.15 In 
major trauma patients, there is little evidence to suggest whether 
antidepressant medication affects outcomes. Our study did not 
investigate antidepressant prescription and it is possible that this 
may have contributed to the outcomes. Further investigations of 
the effect of antidepressants in major trauma may help identify 
the optimum pharmacological management of depression.

Limitations
The most significant limitation of our study methodology 
is the utilization of a database, with risk of omissions in rele-
vant medical history, including depression. However, TARN is 
known to be a reliable source of data and is commonly used 
for similar retrospective cohort studies.21 48 49 Furthermore, it 
was not possible to assess the severity of a patient’s depression 
nor how long before the admission they were diagnosed. Addi-
tionally, antidepressants may be indicated for other medical 
conditions and non- pharmacological psychotherapy was not 
reliably disclosed in clinical records, thus making it impractical 
to stratify patients based on current treatment. It was therefore 
not possible to distinguish patients with chronic, well- managed 
depression from patients with more recent onset, severe or 
unmanaged depression. Moreover, as previously mentioned, the 
proportion of patients identified to have depression was lower 
than expected compared with the UK population. This indicates 
that some diagnoses of depression are likely to have been missed, 
which potentially increases the risk of selection bias in this study.

To classify patterns of injury, the mechanisms of injury and 
AIS scores for each body region were compared between each 
group. Although there was no significant difference in AIS 
scores, the groups were not perfectly matched by mechanisms 
of injury. Although this is an expected limitation of a cohort 
study design, it is possible that differences in these factors may 
have influenced the results. Differences in injury patterns may 
also affect cause of death (such as from hemorrhage or brain 
injury), but we did not have access to precise causes of death 
for each patient. The reduced mortality observed in both the 
current cohort of major trauma patients and two studies of 
orthopedic trauma populations is conflicting with a study of the 
general trauma population, but it is unknown what may have 
caused these differences.17 18 20 Additionally, although hospital 
and ICU admissions have varied over time (figure 2), we did 
not have access to any changes in precise indications for admis-
sion to ICU during the study period. Multicentered prospec-
tive studies with greater granularity of data may be warranted 
to better delineate the relationship between outcomes and 
different levels of severity of depression and different treat-
ment modalities. We were also unable to measure outcomes 
once patients left the hospital and therefore could not assess 
longer- term outcomes.

CONCLUSION
In our database study of 4602 major trauma patients, there was 
a significant association between a pre- existing diagnosis of 
depression and survival. Depression was also a significant risk 
factor for increased hospital and ICU LOS, which may indicate a 
requirement for additional support with recovery and rehabilita-
tion. There is also an increased incidence of surgical intervention 
in patients with depression, but it is unclear why. Multicenter 
prospective investigations should be undertaken to confirm the 
findings of this study and to identify the underlying mechanisms 
for these results.
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