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Abstract

Objective: To describe the prevalence and prognostic factors of symptoms of anxiety and depression and posttraumatic stress symptoms (PTSS)

after injury in the clinical trauma population.

Design: Multicenter, prospective, observational cohort study.

Setting: Ten hospitals in Noord-Brabant, The Netherlands.

Participants: Four thousand two hundred thirty-nine adult patients (NZ4239) admitted due to injury between August 2015 and December 2016.

Interventions: Patients were asked to complete a questionnaire at 1 week and at 1, 3, 6, and 12 months after injury.

Main Outcome Measures: The Hospital Anxiety and Depression Scale was used to assess anxiety and depressive symptoms and the Impact of

Event Scale was used to assess PTSS.

Results: The prevalence of symptoms of anxiety and depression decreased from 10% and 12%, respectively, at 1 week after injury to 7% and 7%

at 12 months after injury. Acute traumatic stress symptoms were present in 13% at 1 week and PTSS was prevalent in 10% of the participants at 12

months after injury. Strong prognostic factors for poor psychological outcome in multivariable logistic mixed models were preinjury frailty,

psychological complaints and nonworking status preinjury, female sex, low educational level, and accident category (ie, traffic accident, work-

related accident, or accidents at home compared to sport injuries).

Conclusions: Psychological distress is a common health problem during the first year after injury. Important prognostic factors for psychological

distress include psychological complaints before injury and frailty. Early recognition of psychological problems after injury could facilitate

discussion between caregivers and patients and improve recovery.
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Annually, almost 80,000 patients are admitted to a hospital after
injury in The Netherlands.1 Mortality rates in the trauma popu-
lation decreased over the last decades in countries with advanced
health care, causing an expansion of the focus to nonfatal con-
sequences after trauma.2

Trauma patients often suffer short- and long-term psycholog-
ical distress.3,4 Psychological distress is a general term to describe
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a state of emotional suffering that interferes with the level of
functioning and could be characterized by posttraumatic stress
symptoms (PTSS) and symptoms of depression and anxiety.5

Previous research has shown that higher psychological distress
after trauma is associated with higher experienced disability, lower
health-related quality of life, and lower self-reported recovery.6-10

Published literature about the prevalence of psychological
distress after injury and its prognostic factors among the general
trauma population is scarce because most studies are based on
specific subsets of the trauma population, for example, specific
injuries, road traffic accidents, or the male working popula-
tion.11-19 Previous studies have shown prevalence rates of
habilitation Medicine
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878 L. de Munter et al
symptoms of anxiety and depression or PTSS in the general
trauma population of 4%-24%, 6%-42%, and 2%-30%, respec-
tively, postinjury.3,20,21 However, these studies were often con-
ducted using a small sample size or were not assessed over time.

Many effective interventions are available to treat patients with
psychological distress after injury.22 However, health care pro-
viders often do not recognize patients suffering psychological
distress. Early identification of patients who are vulnerable to
developing subsequent psychological sequelae could help care-
givers to recognize patients with a high risk of psychological
distress and could benefit from patient functional recovery, reha-
bilitation, and wound healing.21,23-27 Previous studies in cancer-
related diseases showed that early identification of psychological
distress is successful; it is likely to benefit communication and
referral; and it increases patient well-being.28,29

This study aimed to describe the prevalence and prognostic
factors of symptoms of anxiety and depression and PTSS during
the first year after injury in the clinical trauma population.
Methods

Participants

This prospective cohort study was part of the Brabant Injury
Outcome Surveillance (BIOS) study.30 Adult injury patients
(�18y) who were admitted between August 2015 and November
2016, within 48 hours after injury to an intensive care unit (ICU)
or a ward in the region of Noord-Brabant, The Netherlands, and
survived to hospital discharge were included in this study. Patients
with a pathological fracture, insufficient knowledge of the Dutch
language, or with no place of residence were excluded. If patients
were unable to complete the questionnaires, a proxy informant
was asked to complete the questionnaires.
Design

The BIOS study is a multicenter, prospective, observational cohort
study. Patients were asked to complete a questionnaire on paper or
digitally at 1 week and at 1, 3, 6, and 12 months after injury.
Patients who did not complete the questionnaire 1 week after
trauma were asked to participate from 1 month or 3 months on-
ward. Patients who did not respond to a questionnaire were
considered nonresponders for that time point, but were asked
again to participate in the following questionnaire. Patients who
did not complete questionnaires up until 3 months were asked to
complete a short version of the questionnaire to increase response
numbers. The short questionnaire did not include proxy
List of Abbreviations:

AIS Abbreviated Injury Scale

ASA American Society of Anesthesiologists

BIOS Brabant Injury Outcome Surveillance

CI confidence interval

HADS Hospital Anxiety and Depression Scale

ICU intensive care unit

IES Impact of Events Scale

LOS length of stay

OR odds ratio

PTSS posttraumatic stress symptoms
assessment nor did it include digital assessment. An elaboration
on the study design can be found in the literature.30

All patients who participated in the BIOS study signed an
informed consent. The study was approved by the Medical Ethics
Committee Brabant (no. NL50258.028.14). Data was anonymized
before access.
Data collection

Patient characteristics were collected for all patients (ie, sex,
educational level, comorbidities, and living situation). Follow-up
questionnaires from the BIOS study included health status, psy-
chological status, and functional outcome. The short questionnaire
included demographics, health status, and the Impact of Events
Scale (IES) (the latter was excluded in the short version of the
questionnaire for patients who were �65 years of age and suffered
hip fracture).

Patients who participated at 1 week or 1 month after trauma
completed a questionnaire including preinjury psychological
complaints and preinjury frailty. Preinjury psychological com-
plaints were measured with the anxiety and depression domain
of the European Quality of life EQ-5D-3La questionnaire.31

Frailty was measured with the Groningen Frailty Index32 in
patients �65 years old, with Groningen Frailty Index�4 indi-
cating frailty.33 Patients <65 years of age were considered not
frail. Education was categorized as low (no diploma, primary
education, or preparatory secondary vocational education);
middle (university preparatory education, senior general sec-
ondary education, or senior secondary vocational education and
training); or high (university of applied science or an academic
degree). Comorbidities were measured with the American So-
ciety of Anesthesiologists physical status classification (ASA)34

ranging from 1 (disease free) to 4 (severe systematic disease,
constant threat to life).

Injury characteristics and prehospital data from the Brabant
Trauma Registry were merged with the BIOS data. The Injury
Severity Score was calculated according to the Abbreviated Injury
Scale (AIS) 2008.35
Outcome measures

The Hospital Anxiety and Depression Scale (HADS) was used to
assess anxiety and depressive symptoms.36 The HADS consists of
14 questions: 7 for symptoms of anxiety (HADS-A) and 7 for
depressive symptoms (HADS-D). All questions have a 4-point
response scale and the scores for both subscales ranged from
0-21. A higher subscale score indicates greater severity of
symptoms for anxiety and depression with a subscale value of�11
indicating a probable case.37 The HADS has shown to be valid in
patients with traumatic brain injury and has been used in several
studies of patients with trauma.38-40

The IES was used to assess PTSS.41 The IES consists of 15
items of which the patient could use a 4-point scale (0Znot at all,
1Zrarely, 3Zsometimes, and 5Zoften) whether the statement is
present during the last 7 days. A total score for the IES could be
calculated, ranging from 0-75. A sum score of �35 was consid-
ered as PTSS.42 Previous research showed that the IES is a reliable
measure for subjective distress and could be used as a repeated
measure to track subjective distress over time.43 In addition, the
Dutch version of the IES was shown to be valid.44 PTSS could be
measured from 1 month after injury. The IES is also assessed at 1
www.archives-pmr.org
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Psychological distress after trauma 879
week after injury, indicating symptoms of acute traumatic
stress disorder.

If at least 1 of the outcome measures was above the cut-off
value, the patient was considered psychologically distressed.

Statistical analysis

Missing sum scores ranged from 5.6% (nZ165) at 6 months to
6.5% (nZ117) at 1 week after injury for the HADS-A and from
5.3% (nZ156) at 6 months to 6.3% (nZ167) at 1 month after
injury for the HADS-D. Missing items of the HADS were first
imputed with individual subscale means according to the half-rule
(at least half of the items were answered).45 Missing baseline
characteristics, missing IES values, and the remaining missing
HADS sum scores were imputed according to multiple imputation
with 15 imputations and 5 iterations using the multivariate
imputation by chained equations procedure.46 The imputation
model included demographics, baseline measures, injury charac-
teristics, and follow-up questionnaires.

Patient characteristics were compared between responders and
nonresponders with Mann-Whitney U tests and chi-square tests for
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continuous and categorical variables, respectively. ASA category
3 and 4 (nZ43) and the Functional Capacity Index category 1
(nZ49) and 2 were combined owing to low prevalence.

Patients who were admitted owing to intentional injury (ie,
self-inflicted and violence) were excluded from further analyses.
Patients who were admitted to the hospital owing to self-
inflicted injury (nZ12) already have an indication for appro-
priate psychological support after admission. Patients who were
admitted owing to violence (nZ56) were not included because
of the low number of patients and high prevalence of psycho-
logical distress.

Potential prognostic factors were sex, age, educational level,
psychological complaints preinjury, ASA, hospital length of stay
(LOS), Functional Capacity Index, accident category, injury
region based on AIS 2008, Injury Severity Score, and work
status before injury. Continuous variables were scaled to their
standardized values (subtracting the mean and divided by the
SD). Prognostic factors were determined with logistic
mixed models.

Odds ratios (ORs) for the prognostic factors at each follow-up
time point were calculated using the interaction term between
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each prognostic factor and time point in a multivariable logistic
mixed model, adjusted for all other factors. The reference cate-
gory of the time variable was changed to calculate the main effects
of the prognostic factors at each time point.

Analyses were conducted in the statistical programs SPSS
version 24b and R version 3.4.0c (fig 1).
Table 1 Patient characteristics in the total cohort and the responder

Variables Total Cohort

No. (%) 9774 (100)

Male sex, n (%) 4736 (49)

Median age, y (IQR) 69 (50-82)

ASA classification, n (%)

1 (healthy) 2458 (25)

2 3627 (37)

3 1817 (19)

4 (severe systemic disease) 62 (1)

Missing 1810 (19)

ISS, median (IQR) 5 (3-9)

LOS, median (IQR) 4 (2-8)

FCI, n (%)

1-2 (worse state) 410 (4)

3-4 3734 (38)

5 (best possible state) 4938 (51)

Missing 692 (7)

Accident category, n (%)

At home 5499 (56)

Traffic incident 2133 (22)

Work-related 337 (3)

Sport 468 (5)

Violence 205 (2)

Self-inflicted 39 (0)

Missing 1093 (11)

Region of injury with AIS�3, n (%)

Upper/lower extremity 2780 (28)

Spine/neck 124 (1)

Head/face 442 (5)

Torso 450 (5)

Injury classifications, n (%)

Pelvic injury 444 (5)

Hip fracture 2365 (24)

Tibia, complex foot or femur fracture 1074 (11)

Shoulder and upper arm injury 890 (9)

Radius, ulna or hand fracture 591 (6)

Head injury with AIS�2 2767 (28)

Head injury with AIS�3 367 (4)

Facial injury 552 (6)

Thoracic injury 360 (4)

Rib fracture 939 (10)

Abdominal injury 227 (2)

Spinal cord injury 37 (0)

Stable vertebral fracture or disc injury 550 (6)

Admission to ICU, n (%) 650 (7)

Admission to trauma center, n (%)

Level I 2287 (23)

Level II 5431 (56)

Level III 2056 (21)

Abbreviations: FCI, Functional Capacity Index; IQR, interquartile range; ISS,

* Missing values for the responders were imputed.
Results

Patient participation and characteristics

A total of 9774 patients were asked to participate in the BIOS study
(see fig 1). Responders of the questionnaire were significantly
s who completed the Impact of Event Scale

Responders* Nonresponders P Value

4239 (43) 5535 (57)

2161 (51) 2575 (47) <.001

65 (51-77) 73 (48-85) <.001

<.001

1502 (35) 1224 (22)

2056 (49) 1949 (35)

638 (15) 1348 (24)

43 (1) 51 (1)

- 953 (17)

5 (3-9) 6 (3-9) <.001

4 (2-7) 5 (2-9) <.001

<.001

234 (6) 184 (3)

1541 (36) 2254 (41)

2464 (58) 2569 (46)

- 528 (10)

<.001

2320 (55) 3179 (57)

1194 (28) 939 (17)

192 (5) 145 (3)

299 (7) 169 (3)

54 (1) 151 (3)

12 (0) 27 (0)

168 (4) 925 (17)

980 (23) 1800 (33) <.001

72 (2) 52 (1) <.01

206 (5) 236 (4) .160

257 (6) 193 (3) <.001

276 (7) 168 (3)

778 (18) 1587 (29)

543 (13) 531 (10)

444 (11) 446 (8)

293 (7) 293 (5)

1268 (30) 1499 (27)

168 (4) 199 (4)

242 (6) 310 (6)

193 (5) 167 (3)

529 (13) 410 (7)

109 (3) 118 (2)

27 (1) 10 (0)

290 (7) 260 (5)

318 (8) 332 (6) <.001

<.001

1112 (26) 1175 (21)

2253 (53) 3178 (57)

874 (21) 1182 (21)

Injury Severity Score.

www.archives-pmr.org

http://www.archives-pmr.org


Psychological distress after trauma 881
younger compared with the nonresponders (mean age in y � SD,
62.4�18.7 and 65.8�22.8, respectively; table 1). Responders were
more often healthy (with ASAZ1 for 35% vs 22%), had a shorter
LOS (mean LOS in d � SD, 6.2�5.5 vs 6.9�7.2), and were more
often admitted to the ICU (8% vs 6%) and a level I trauma center
(26% vs 21%) compared with the nonresponders. A total of 4239
patients (43%) completed at least 1 IES questionnaire and 3388
patients (35%) completed at least 1 HADS questionnaire. Half of
the responders reported having a low level of education. A total of
363 responders reported depression or anxiety preinjury and 487
patients were considered frail. Of the working-age population (<65
y), 24% (nZ403) of the participants of theHADS questionnaire and
26% (nZ537) of the participants of the IES questionnaire reported
to have no job before the injury.

Prevalence of psychological distress

Psychological distress was prevalent in 23% (nZ414) of the
participants at 1 week and in 14% (nZ361) at 12 months after
injury (fig 2). Participants reported most often to have only 1 of
the following complaints: PTSS, symptoms of anxiety or depres-
sion (13% at 1wk, 9% at 12mo after injury) followed by the co-
occurrence of all 3 complaints (3% in the first 3mo after injury,
2% at 12mo after injury).

Prevalence of anxiety symptoms ranged from 10% (nZ169) at 1
week to 7% (nZ157) at 12 months postinjury. Symptoms of
depression reduced from 12% (nZ208) at 1 week to 7% (nZ156) at
12 months postinjury. Acute traumatic stress symptoms were prev-
alent in 13% (nZ226) at 1 week, and PTSS was prevalent in 10%
(nZ267) of the participants at 12 months after injury.

The prevalence of symptoms of anxiety, symptoms of depression,
and PTSS in patients who were admitted owing to violence were
39%, 35%, and 50%, respectively, at 1 week after injury and 44%,
27%, and 43%, respectively, at 12 months after injury.

Prognostic factors for psychological distress

Univariable analyses showed that female sex, psychological
complaints preinjury, frailty, and longer LOS at hospital were
prognostic factors for symptoms of anxiety, depression, and
posttraumatic stress during 1 year after injury (table 2). Low
0%
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Fig 2 Prevalence of patients with psychological distress (at least
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educational level, upper or lower extremity injury (AIS�3), no
work status before injury, and accidents at home or at work also
showed to be prognostic factors for at least 1 of the
outcome measures.

In the multivariable analyses, psychological complaints pre-
injury, frailty, and longer LOS at the hospital were prognostic
factors for all 3 outcome measures (anxiety and depressive
symptoms and PTSS; see table 2; supplemental appendix S1,
available online only at http://www.archives-pmr.org/). An addi-
tional prognostic factor for depressive symptoms was female sex
(ORZ1.33; 95% confidence interval [CI], 0.79-2.22). Additional
prognostic factors for PTSS were female sex (ORZ1.66; 95% CI,
1.07-2.59) and traffic accident (ORZ3.12; 95% CI, 1.16-8.39)
with sport injury as reference.

Short- and long-term prognostic factors

Short-term prognostic factors (first 3mo) for symptoms of anxiety
were younger age, low educational level, longer LOS, and frailty
(supplemental appendix S2, available online only at http://www.
archives-pmr.org/). Long-term prognostic factors (3-12mo) were
female sex and younger age.

Longer LOS was a prognostic factor for short-term symptoms
of depression. No long-term prognostic factors were found.
Younger age and female sex were short-term prognostic factors for
PTSS and long-term prognostic factors were longer LOS and low
educational level.
Discussion

Psychological distress was prevalent in 23% of the patients 1
week after injury and decreased to 14% of the patients 12 months
after injury. Prognostic factors for poor psychological outcome
were preinjury frailty, psychological complaints, nonworking
status preinjury, female sex, low educational level, and accident
category (ie, traffic, work-related, or at-home accidents compared
to sport injuries). Psychological complaints preinjury and frailty
were the most important prognostic factors for psychologi-
cal distress.

Prevalence of psychological distress among patients who were
admitted owing to intentional injury (ie, self-inflicted or violence)
was high, which is in line with previous literature,47-49 indicating
that those patients should be monitored or evaluated carefully.
Therefore, prognostic factors were only based on patients who did
not suffer intentional injury.

In line with previous research, prognostic factors for psy-
chological distress were mainly patient characteristics, whereas
injury characteristics were not.3,23,50 Even though previous
research showed that ICU admission is a prognostic factor for
the development of psychological distress after injury,24,51 this
study does not support this evidence. A longer LOS possibly
reflects social indication or (medical) complications following
patient injury.

Psychological distress could result in lower health-related
quality of life, indicating poor recovery after injury.52 The
prognostic factors discussed in this study could help clinicians to
recognize patients suffering psychological distress and guide
them to discuss those problems to improve recovery. Psycholo-
gists might be needed to discuss issues with personality traits,
coping strategies and social support, which were previously
suggested as predictors of psychological distress.53,54 We did not

http://www.archives-pmr.org/
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Table 2 Univariable and multivariable ORs with 95% CI for risk factors of anxiety, depressive symptoms, and PTSS measured with the HADS-A, HADS-D, and IES, respectively

Variables

HADS-A HADS-D IES

Univariable Multivariable Univariable Multivariable Univariable Multivariable

Age,* y 1.09 (0.81-1.45) 0.67 (0.43-1.06) 1.21 (0.92-1.58) 0.87 (0.58-1.30) 1.04 (0.84-1.28) 0.72 (0.51-1.03)

Female sex 1.86 (1.13-3.08) 1.67 (0.93-2.99) 1.61 (1.01-2.55) 1.33 (0.79-2.22) 1.78 (1.26-2.53) 1.66 (1.07-2.59)

Frail preinjury 4.03 (2.04-7.97) 2.53 (1.07-5.98) 5.39 (2.82-10.31) 3.43 (1.59-7.39) 2.93 (1.68-5.13) 1.81 (0.89-3.66)

Education

Low Ref Ref Ref Ref Ref Ref

Middle 0.65 (0.35-1.20) 0.69 (0.35-1.38) 0.83 (0.48-1.44) 1.12 (0.62-2.04) 0.66 (0.41-1.05) 0.71 (0.42-1.19)

High 0.46 (0.22-0.95) 0.65 (0.30-1.41) 0.59 (0.31-1.12) 1.04 (0.53-2.02) 0.43 (0.24-0.79) 0.60 (0.33-1.09)

Work status preinjury 0.61 (0.35-1.07) 1.04 (0.46-2.34) 0.62 (0.38-1.03) 1.05 (0.52-2.12) 0.62 (0.45-0.84) 0.71 (0.39-1.32)

Preinjury anxiety/depression complaints 40.12 (18.15-88.71) 33.97 (13.85-83.29) 31.50 (13.94-71.18) 22.53 (9.92-51.19) 12.14 (5.94-24.84) 9.05 (4.34-18.88)

ASA

1 (disease free) Ref Ref Ref Ref Ref Ref

2 1.46 (0.80-2.66) 1.30 (0.63-2.69) 1.08 (0.65-1.80) 0.78 (0.41-1.47) 1.35 (0.94-1.94) 1.18 (0.67-2.06)

3-4 (severe) 2.08 (0.98-4.41) 1.38 (0.48-3.95) 2.64 (1.39-5.01) 1.71 (0.70-4.14) 1.49 (0.90-2.46) 1.04 (0.46-2.36)

ISS* 0.99 (0.76-1.29) 0.84 (0.47-1.49) 1.22 (0.97-1.53) 1.27 (0.80-2.02) 0.97 (0.80-1.18) 0.78 (0.50-1.19)

Spine necky 0.93 (0.11-7.82) 0.92 (0.09-9.81) 1.68 (0.31-9.27) 0.63 (0.08-4.88) 1.76 (0.49-6.29) 2.23 (0.40-12.45)

Head facey 0.85 (0.22-3.28) 0.70 (0.11-4.51) 1.11 (0.35-3.48) 0.56 (0.12-2.49) 0.91 (0.34-2.41) 0.94 (0.25-3.54)

Torsoy 0.94 (0.32-2.80) 1.15 (0.22-5.94) 0.99 (0.37-2.66) 0.55 (0.14-2.21) 0.84 (0.38-1.88) 1.27 (0.37-4.32)

Upper/lower extremityy 1.07 (0.60-1.92) 1.43 (0.48-4.21) 1.54 (1.01-2.35) 1.15 (0.47-2.82) 1.00 (0.78-1.28) 1.07 (0.48-2.38)

Accident category

At home 3.17 (0.83-12.01) 1.79 (0.45-7.01) 2.36 (0.80-6.97) 1.26 (0.44-3.63) 2.81 (1.08-7.31) 2.16 (0.80-5.80)

Traffic 2.55 (0.64-10.13) 2.37 (0.61-9.20) 1.79 (0.58-5.56) 1.70 (0.60-4.85) 2.80 (0.64-7.55) 3.12 (1.16-8.39)

Work 1.73 (0.27-11.32) 1.42 (0.22-9.22) 1.87 (0.41-8.51) 2.07 (0.51-8.44) 2.55 (1.04-10.16) 2.81 (0.76-10.35)

Sport Ref Ref Ref Ref Ref Ref

FCI

1-2 (worst limitation) 1.37 (0.47-4.03) 1.24 (0.38-4.04) 1.56 (0.57-4.25) 0.94 (0.31-2.86) 1.05 (0.42-2.61) 0.89 (0.33-2.38)

3 0.76 (0.19-3.10) 0.69 (0.16-2.97) 0.91 (0.26-3.24) 0.64 (0.17-2.36) 0.88 (0.30-2.59) 0.78 (0.26-2.36)

4 0.85 (0.48-1.51) 0.55 (0.24-1.27) 1.19 (0.71-1.98) 0.74 (0.37-1.50) 0.93 (0.60-1.45) 0.75 (0.41-1.38)

5 (no limitation) Ref Ref Ref Ref Ref Ref

Admission to ICU 1.17 (0.45-3.04) 0.97 (0.27-3.44) 1.44 (0.62-3.36) 0.77 (0.26-2.29) 1.30 (0.71-2.38) 1.24 (0.48-3.22)

LOS* 1.35 (1.06-1.72) 1.44 (1.01-2.06) 1.69 (1.28-2.22) 1.71 (1.22-2.40) 1.29 (1.05-1.59) 1.41 (1.05-1.91)

Follow-up measurements

1 wk Ref Ref Ref Ref Ref Ref

1 mo 1.06 (0.72-1.58) 1.11 (0.75-1.64) 0.80 (0.57-1.12) 0.77 (0.55-1.08) 0.94 (0.64-1.37) 0.91 (0.63-1.30)

3 mo 0.55 (0.36-0.82) 0.59 (0.39-0.90) 0.37 (0.25-0.54) 0.42 (0.29-0.61) 0.76 (0.53-1.09) 0.75 (0.52-1.07)

6 mo 0.45 (0.29-0.68) 0.57 (0.37-0.88) 0.35 (0.24-0.51) 0.39 (0.27-0.58) 0.53 (0.37-0.75) 0.52 (0.36-0.74)

12 mo 0.48 (0.31-0.74) 0.51 (0.32-0.80) 0.25 (0.17-0.37) 0.25 (0.17-0.37) 0.48 (0.34-0.70) 0.45 (0.30-0.65)

Abbreviations: FCI, Functional Capacity Index; ISS, Injury Severity Score; Ref, reference category.

* Continuous variables were scaled.
y Patients were selected in this category if AIS�3 for this region.
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include such characteristics and could therefore not confirm their
relevance as potential prognostic factors. A more comprehensive
study, including the prognostic factors assessed in this study and
the previously described factors should aim to develop a valid
and simple prediction model for psychological distress after
injury. Such a prediction model could help triage patients who
are at risk on developing psychological distress after injury at an
early stage.

Study limitations

The first limitation considers the possibility of generalizing the
results to other trauma populations. The BIOS study is considered
representative for the total trauma population in The Netherlands
because it contains urban and rural areas and includes level I, level
II, and level III trauma centers. However, only 43% of all patients
participated and differences were found between baseline char-
acteristics of responders and nonresponders implying that selec-
tion bias could have occurred. Furthermore, it is likely that
selective dropout occurred. Patients who were fully recovered
were probably less likely to complete the follow-up questionnaires
compared with patients who still perceived complaints after their
injury, resulting in an overestimation of prevalence rates of psy-
chological distress.

Second, this study was based on self-reported questionnaires.
Official diagnosis of mental health problems should be conducted
with a structured interview according to the statistical manual for
psychiatric disorders.55 The questionnaires in this study only
suggest psychological complaints and could be used to refer pa-
tients for further evaluation by a psychologist. In addition, the IES
only measures 2 out of 3 clusters of PTSS.41

Conclusions

Psychological distress is a common health problem during the first
year after injury. The most important prognostic factors for psy-
chological distress were psychological complaints before injury
and frailty. Early recognition of psychological problems could
facilitate discussions between caregivers and patients and could
improve recovery after injury.
Suppliers

a. EurQoL-5D-3L; EurQoL Group.
b. SPSS version 24; IBM Corp.
c. R program; R Foundation for Statistical Computing.
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