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Abstract
Objective: To investigate the occurrence of behavioural problems in patients with severe traumatic 
brain injury during the first year after injury and potential associations with outcome. An additional post 
hoc objective was to analyse the frequency of behaviours with need for intervention from staff.
Design and setting: In a prospective population based cohort study 114 patients with severe traumatic 
brain injury were assessed at three weeks, three months and one year after injury.
Main measures: Assessments included clinical examination and standardised instruments. Agitation was 
assessed with the Agitated Behaviour Scale, the course of recovery by the Rancho Los Amigo Scale and 
outcome by Glasgow Outcome Scale Extended.
Results: Agitation were most common at 3 weeks post injury and 28% (n=68) of the patients showed at least 
one agitated behaviour requiring intervention from staff. Presence of significant agitation at 3 weeks after injury 
was not associated with poor outcome. At 3 months agitation was present in 11% (n=90) and apathy in 26 out 
of 81 assessed patients. At 3 months agitation and apathy were associated with poor outcome at one year.
Conclusions: Most agitated behaviours in the early phase are transient and are not associated with poor 
outcome. Agitation and apathy are uncommon at three months but when present are associated with 
poor outcome at one year after injury. In the early phase after a severe traumatic brain injury agitated 
behaviour in need of interventions from staff occur in a substantial proportion of patients.
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Introduction

Behavioural problems are one of many potential 
sequelae after a severe traumatic brain injury. 
Behavioural problems after traumatic brain 
injury may impact on outcome both indirectly 
i.e. on a patient’s ability to make best use of any 
rehabilitation interventions offered and also 
directly1,2 i.e. on a patient’s ability to live inde-
pendently or work. Behaviour problems such as 
agitation may also affect the care-organisation’s 
ability to provide care since these patients often 
have a period during their recovery with high 
personal supervision needs due to the different 
behaviours.3,4

The changes in behaviours that might occur 
after severe traumatic brain injury comprise both 
positive (e.g. agitation, disinhibition) and nega-
tive (e.g. apathy) symptoms. A variety of terms 
have been used to describe these behavioural 
changes.5–9 Descriptions in the literature pertain-
ing to TBI include variations of “neurobehavioral 
symptoms”,5 “neuropsychatric consequences”6 as 
well as standard definitions of psychiatric disor-
ders (e.g. according to Diagnostic System Manual 
DSM10 or International Classification of Disease 
ICD criteria),11 applied to patients after traumatic 
brain injury. The lack of a unified terminology 
might reflect overlap in symptomatology between 
different pathophysiological and diagnostic con-
ceptual structures, despite these having diverging 
origins.

In the early period after a traumatic brain injury 
disorientation often occurs along with behavioural 
changes, most commonly agitation. The term post 
traumatic amnesia has therefore become estab-
lished to describe the constellation of cognitive and 
behavioural changes that occur at this stage of 
recovery.12,13 A wide variety of figures (11-70%)2 
have been reported regarding the frequency of agi-
tation during post traumatic amnesia. The time-
frame for these early cognitive and behavioural 
changes varies from minutes to weeks after the 
traumatic brain injury. A somewhat separate body 
of literature considers behavioural changes later 
after injury14 and with a few exceptions15 studies 
have most often assessed behavioural changes at a 
single time point after injury, thus missing infor-

mation on the time course of development and pos-
sible resolution of these symptoms.

The first aim of this prospective study was to 
explore rates of occurrence of behavioural problems in 
an unselected group of patients with severe traumatic 
brain injury at three time points during the first year 
after injury, and to test the hypothesis that the presence 
of behavioural problems, such as agitation and apathy 
early after injury is associated with outcome. An addi-
tional post hoc objective was to analyse the frequency 
of behaviours requiring need of intervention from staff 
to elucidate the need for appropriate staffing.

Methods

This study formed part of a prospective, multicen-
tre, observational study of patients who had suf-
fered severe traumatic brain injury (the 
“PROBRAIN” study).16–18

Study design has been described previously.16,17 
In brief, inclusion criteria were severe, non-pene-
trating, traumatic brain injury requiring neuroin-
tensive care, with acute Glasgow Coma Scale score 
of 3-8,19 in adult patients aged 18-65 years. 
Exclusion criteria were death or expected death 
within 3 weeks of injury.

A need for intensive care was an inclusion crite-
rion as it is a marker of brain injury severity. In the 
study centres, patients are admitted to neurointensive 
care or managed in collaboration with a neurosur-
geon if they require or are likely to require intracra-
nial pressure monitoring, artificial ventilation or 
neurosurgery as part of brain injury management.

Patients were recruited prospectively by reha-
bilitation physicians from January 2010 until June 
2011, with extended recruitment until December 
2011 at two centres. The patient gave informed 
consent in cases where he/she had capacity. In the 
majority of cases the patient lacked capacity and 
the patient’s nearest relative gave consent to inclu-
sion. The study was reviewed by the regional ethi-
cal review board in Stockholm.

After inclusion, acute and socioeconomic data 
were obtained from medical records and via inter-
view. Patients were then assessed prospectively, at 
three time points, three weeks (18-24 days), three 
months (75-105 days) and one year (350-420) days 
after injury. Patient characteristics are summarized 
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in Table 1. Due to a minor protocol violation one 
patient was recruited shortly before their 18th 
birthday.

Assessments included both clinical examination 
and a battery of standardised instruments. Based on 
clinical assessment at each of the three time points, 
the following clinical features were recorded as 
present, absent, or not assessable (for example due 
to ongoing anaesthesia or current medical compli-
cation): disorientation, disinhibition, apathy, anxi-
ety and/or depression. In patients unable to 
communicate but not anesthetised, the presence of 
a possible Disorder of Consciousness was evalu-
ated by clinical examination and with the Coma 
Recovery Scale Revised.20

Agitation was assessed with a Swedish transla-
tion of the Agitated Behavior Scale21 (supplemen-
tary Table), which is an established, structured, 
semi-quantitative assessment tool, designed for 
assessment of patients after TBI, and is based on 

direct clinical observation of the patient with rating 
of 14 different behaviours. The Agitated Behavior 
Scale has good reliability and validity.22 The 
Swedish translation was performed with permis-
sion of the scale authors, according to recom-
mended procedures with forward and back 
translation. Agitated Behavior Scale total scores 
>21 represents clinically significant agitation, 
whilst item scores 2-4 are recorded when specific 
behaviours occur, with scores 3 or 4 for moderate 
and severe disturbances requiring redirection via 
intervention from staff.

Anxiety and/or depression were assessed with 
the Hospital Anxiety and Depression Scale 
(HADS),23 in cases where the patient had suffi-
cient cognitive ability to understand the scale and 
answer. If necessary the questions were read to the 
patient who could answer verbally. The Hospital 
Anxiety and Depression Scale is an established 
screening tool for anxiety and depression.23 The 

Table 1. Patient Characteristics (n=114).

Median age at injury 42 years (range 17–65)
Median lowest Glasgow Coma Scale score* first 24 
hours in patients not anesthetised

5 (range 3–8)

Cause of injury* Transport accident, n=46 (41%)
 Fall, n=50 (44%)
 Other, n=13 (11%)
 Missing data, n=5, (4%)
Median Length of stay – intensive care 17 days (range 1–78)
Median duration of ventilation 12 days (range 0–101)
Economic support at time of injury Employed/self-employed full time, n=57 (50%)
 Study grant, n=7 (6%)
 Unemployment benefit or social support, n=11  

(10%)
 Sick pay, n=16 (14%)
 Other+, n=8 (7%)
 Part time employment/self-employment, n=6 (5%)
 Unknown, n=3 (3%)
 Missing data, n=6 (5%)
Previous brain injury requiring hospitalisation n=18 (16%)
Known drug or alcohol misuse at time of injury n= 34 (28%)
Gender men n=86, women n=28

* Or derived Glasgow Coma Scale using conversion from Reaction Level Scale Score for patients exclusively assessed with the 
Reaction Level Scale (n=42).

+”Other” includes parental pay, pension, other economic support, combinations of other categories.
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Hospital Anxiety and Depression Scale has accept-
able reliability, sensitivity and specificity in 
assessing symptom severity in anxiety and depres-
sion in different populations.24 Cut-offs for both 
subscales of 8 or higher were used to determine 
“caseness”.25

To allow consideration of our findings in relation 
to phase of recovery after severe traumatic brain 
injury, the Rancho Los Amigos Scale of cognitive 
functioning (RLAS) revised26 was assessed at each 
time point. The Rancho Los Amigos Scale of cogni-
tive functioning is an established, descriptive scale, 
consisting of descriptions of different levels of func-
tioning thought to reflect the recovery process. The 
Rancho Los Amigos Scale of cognitive functioning 
originally had 8 levels, while the revision added lev-
els 9 and 10 to reflect the best levels of recovery. 
These levels have been grouped into three “blocks” 
representing broader stages of recovery.

Outcome at one year was measured using the 
Glasgow Outcome Scale Extended (GOSE).27 The 
Glasgow Outcome Scale Extended has good inter-
rater reliability27 and validity,28 and is an established 
measure of global outcome after traumatic brain 
injury. A standardised interview27 was used to sup-
port good inter-rater reliability. For some analyses it 
was necessary to dichotomise the Glasgow Outcome 
Scale Extended findings into “good” and “poor” out-
come. This division was made in accordance with 
previous definitions29 of “good” and “poor” out-
come: For those alive at one year, Glasgow Outcome 
Scale Extended 2-4 was considered a “poor” out-
come, and Glasgow Outcome Scale Extended 5-8 a 
“good” outcome. As our focus was on evaluation of 
the possible impact of behavioural dysfunctions on 
the patients’ ability to participate in rehabilitation and 
long term outcome rehabilitation, it was not mean-
ingful to include patients who did not receive reha-
bilitation because they had died (i.e. Glasgow 
Outcome Scale Extended 1), in these analyses.

An externally validated acute prognostic model - 
the CRASH acute prognostic model - was used to 
control for acute injury severity. We used the online 
calculator for the CRASH prognostic model (availa-
ble at http://crash2.lshtm.ac.uk/Risk%20calculator/
index.html) to calculate the risk of an unfavourable 
outcome at 6 months. The model is based on 10 acute 
prognostic variables; age, pupil reaction, acute GCS 

score, country, presence or absence of 5 specified 
acute computed tomographic brain findings and the 
outcome calculated is equivalent to dichotomised 
Glasgow Outcome Scale Extended.

Statistical analysis

Analysis was performed with SPSS version 22. 
Non-parametric tests were used to test significance 
of associations with outcome (dichotomised 
Glasgow Outcome Scale Extended) due to skewed 
data. Mann-Whitney test was used for continuous 
variables. For tests of relative frequencies, Chi-
squared tests were used where the number of obser-
vations in each cell was 5 or greater and Fisher’s 
exact test when this condition was not met. 
Statistical significance was set at p<0.05. Choice 
of analyses was informed by the hypotheses and by 
the need to minimize the risk of false positive 
results due to multiple comparisons.

Results

The severity of brain injury in these patients is 
reflected by the need for intensive care and neuro-
surgical interventions: 110 patients (96%) required 
artifical ventilation. 100 (88%) required monitoring 
of intracranial pressure. 52 (46%) underwent surgi-
cal evacuation of a traumatic intracerebral bleed 
(subdural, extradural or intracerebral) and 41 (36%) 
underwent a procedure to correct cerebrospinal fluid 
dynamics (ventriculostomy or shunt insertion).

Patients who withdrew were similar to those 
who continued in terms of median age (30 com-
pared to 42 years, Mann-Whitney test p=0.24) and 
median acute Glasgow Coma Scale score or reac-
tion level scale-derived Glasgow Coma Scale score 
(5 in both groups, Mann-Whitney test p=0.55).

Table 2 shows a description of conscious state 
according to CRS-R, clinical behavioural examina-
tions and results of the Agitated Behaviour Scale 
and Hospital Anxiety and Depression Scale avail-
able at each time-point.

Agitation

The Agitated Behaviour Scale was administered for 
patients who were conscious or minimally 

http://crash2.lshtm.ac.uk/Risk%20calculator/index.html
http://crash2.lshtm.ac.uk/Risk%20calculator/index.html
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conscious. Data were missing for 3/71 patients 
assessable at 3 weeks, 5/95 patients at 3 months, 
and 8/95 patients at one year, 57 patients had com-
plete data on Agitated Behaviour Scale at all time 
points. Commonest agitated behaviours, as assessed 
with Agitated Behavioural Scale were “short atten-
tion span, easy distractibility, inability to concen-
trate” and “impulsivity” at all study time points 
(Figure 1). Of the 57 patients with data on Agitated 
Behavioural Scale at all time points none were agi-
tated at all time points (Figure 2). Subacute medical 
complications were common in this cohort30 being 

present in two thirds of patients at the time of 3 
weeks follow up. Four of the eight patients display-
ing agitation at 3 week had a medical complication 
(three infections, one new fracture).

According to the Agitated Behaviour Scale, 
item scores 3 or 4 for moderate and severe distur-
bances represent behaviours that require redirec-
tion via intervention from staff. At three weeks, 19 
patients out of 68 assessed had behaviours requir-
ing redirection via intervention from staff, the cor-
responding figure at three months was 15 out of 90 
assessed and at 1 year 12 patients out of 87 assessed.

Table 2. Behavioural problems and emotional disturbances during the first year after a severe traumatic brain 
injury.

3 weeks 3 months 1 year

Follow up status Continued in study 111 105 100
 dead 1 5 7
 withdrawn 2 4 7
Conscious state anesthetised 12 0 0
 coma 6 0 0
 vegetative state 19 10 5
 minimally conscious state 13 11 5
 fully conscious 58 84 90
 Missing data 3 0 0
Agitated Behaviour Scale (assessed in 
patients fully conscious or minimally 
conscious)

Number above cut off >21 points 
(n assessed)
Missing data

8 (68)

3

10 (90)

5

6 (87)

8
Apathy (clinical assessment in patients 
fully conscious)

Present (n assessed)
Missing data

18 (51)
7

26 (81)
3

31 (84)
6

Disinhibition (clinical assessment in 
patients fully conscious)

Present (n assessed)
Missing data

6 (50)
8

11 (80)
4

17 (85)
5

Disorientation (clinical assessment in 
patients fully conscious)

Present (n assessed)
Not assessable 
-due to brain injury related 
communication problems
-due to tracheostomy
Missing data

21(53)

3
1
1

19 (78)

4
0
2

15 (85) 

0
1
4

Hospital Anxiety and Depression Scale subscale depression number above 
cut off >7 (n assessed)

7(36) 11(75) 15 (76)

 subscale anxiety number above cut 
off >7 (n assessed)

10(36) 16(75) 16 (76)

 Not assessable
-low conscious state
-brain injury related 
communication problems (aphasia 
or incomprehensible speech)
-tracheostomy
-on going medical complications

50

9
4

10

21

6
0
3

10

2
0
0

 -Hospital Anxiety and Depression 
Scale not completed due to 
logistical reasons

2 0 12
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Figure 1. Percentage of patients with or without the specified behaviour according to the Agitated Behavioural 
Scale at 3 weeks, 3 months or one year after brain injury.
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Agitated behaviours occurred even in patients 
who were oriented. At 3 weeks after injury of the 
32 patients with ⩾1 agitated behaviour 7 were ori-
ented, at 3 months after injury 14 out of 35 patients 
and at 1 year after injury 16 out of 28 patients.

During the middle stages of recovery, as 
described by Rancho Los Amigo Scale levels 4-6, 
agitation is considered a typical although a tem-
porary phase in the pathway to recovery. Table 3 
illustrates the number of patients with ⩾1 agitated 
behaviour at the different time points and the 
stage of recovery according to Rancho Los Amigo 
Scale.

Disinhibition was evaluated by clinical examina-
tion in fully conscious patients. Disinhibition was 
uncommon at 3 weeks (6 patients out of 50 assessa-
ble), at three months 14% of the assessable patients 
(n=80) and at 1 year 20% of the patients (n=85), 
Table 2.

Apathy. The proportion of patients with apathy 
evaluated by clinical examination in patients fully 
conscious did not change during the first year, at 
three weeks 35% (n=51), at 3 months 32% (n=81) 
and at 1 year 37% (n=84), table 2.

Association of behavioural problems, 
anxiety and depression with outcome

The presence of significant agitation, according to 
the Agitated Behaviour Scale, at 3 weeks after 
injury was not associated with poor outcome 
(dichotomised Glasgow Outcome Scale Extended, 
chi-squared p=0.60). Neither was there an asso-
ciation between significant agitation at 3 weeks 
and independent living at one year (6/10 agitated 
at 3 weeks and 39/54 patients not agitated at 3 
weeks were living independently at one year, chi-
squared, not significant, p=0.44). However the 
presence of clinically significant agitated behav-
iour at 3 months was associated with poor out-
come: 5/6 patients with clinically significant 
agitated behaviour and 20/79 patients without 
clinically significant agitated behaviour had a 
poor outcome at one year (Fisher’s exact test, 
p=0.01).

Apathy at 3 weeks was not associated with 
outcome, whilst apathy at 3 months was associ-
ated with poor outcome at one year (11/25 with 
apathy and 5/52 without apathy at 3 months had 
a poor outcome at one year, p=0.002, Fisher’s 
exact test).

It was possible to administer the Hospital 
Anxiety and Depression Scale in about a third of 
patients (36/109), at 3 weeks after injury, Table 2. 

Figure 2. Number of agitated patients at each study 
time point (Agitated Behavioural Scale score >21), 
n=57. Patients with complete longitudinal data. 

Table 3. Presence of agitated behaviour during the recovery phases according to Rancho Los Amigo Scale 
Revised.

Rancho Los Amigo Scale R Patients with more than one agitated 
behaviour

3 weeks 3 months 1 year

Block 1, level 1-3 in Rancho los Amigo Scale R  9  3  0

Block 2, level 4-6 in Rancho Los Amigo Scale R 11 11  8

Block 3, level 7-10 in Rancho Los Amigo Scale R 12 19 24



562 Clinical Rehabilitation 31(4)

Table 4. Associations between behavioural problems and outcome one year after severe TBI.

Feature Time point 
after injury for 
assessment

Significantly associated 
with poor outcome 
(dichotomised Glasgow 
Outcome Scale)

p value Test*

Acute injury severity (acute 
Glasgow Coma Scale)

On admission No 0.19 Chi-squared

Clinically significant 
agitation

3 weeks No 0.60 Chi-squared
3 months Yes 0.01 Fisher’s exact test

Apathy 3 weeks No 0.34 Fisher’s exact test
3 months Yes 0.002 Fisher’s exact test

*Fisher’s exact test used when any cell had n<5.

Communicative ability, level of consciousness, or 
medical complications in the remainder made this 
impossible.

Depression and apathy at 3 months were not 
significantly associated. 18/21 apathetic patients 
scored below cut-off on the Hospital Anxiety and 
Depression Scale depression subscale, and 8/11 
depressed patients were not considered apathetic 
(Fisher’s exact test, p=1.0). Associations of agita-
tion and apathy with outcome at one year are sum-
marized in Table 4.

There was also a negative association between 
agitation at 3 months and independence at one year 
i.e. Glasgow Outcome Scale Extended score >4. 
0/7 patients agitated at 3 months and 54/80 patients 
not agitated at 3 months were living independently 
at one year (p=0.001, Fisher’s Exact Test). This 
was not explained by acute injury severity (no dif-
ference in acute injury severity as assessed by the 
CRASH composite,29 between patients agitated 
[median 67% risk of poor outcome, interquartile 
range (IQR) 53 – 89%] and not agitated [median 
73% risk of poor outcome, interquartile range 
(IQR) 56 – 88%] at 3 months).

It was hypothesised that patients who were agi-
tated (ABS>21) may have a longer wait before 
rehabilitation admission after discharge from inten-
sive care. There was however no difference in the 
number of days between intensive care for patients 
with agitation at 3 weeks (median 12.5 days, inter-
quartile range [IQR] 2.5-38) compared to those 
without agitation (median 11 days, IQR 0-18), 
Mann-Whitney p=0.33.

Discussion

This prospective study demonstrates a broad span 
of behavioural problems including positive symp-
toms (agitation) and negative symptoms (apathy) 
during the first year after a severe traumatic brain 
injury. These behaviours were most common early 
after the injury. The presence of significant agita-
tion, according to the Agitated Behaviour Scale, at 
3 weeks after injury was not associated with poor 
outcome. This is in line with the assumption that 
agitation reflects a temporary phase in the pathway 
to recovery. However, agitation at 3 months was 
associated with poor outcome at one year. Thus, 
agitation at this stage deserves attention and may 
be a target for interventions in order to improve 
long-term outcome after severe TBI.

A strength of this study is the prospective, 
unselected multicentre recruitment, independent 
of rehabilitation admission, and high follow-up 
rates, which guard against selection bias. Many 
previous studies31,32 of behavioural dysfunctions 
are subject to potential selection bias e.g. due to 
recruitment, only of patients admitted to inpatient 
rehabilitation.

Behavioural problems in general, and agitation 
in particular, need to be considered within the con-
text of stage of recovery. There was a dissociation 
between the presence of agitation and stage of 
recovery as rated with the Rancho Los Amigo scale 
in our study, such that agitation could not simply be 
explained by different trajectories of recovery. 
Furthermore, we found an incomplete association 
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between agitation and disorientation, suggesting 
that conceptualising agitation solely as something 
that occurs during post traumatic amnesia is too 
simplistic. A previous retrospective Australian 
study33 found that agitation continued after emer-
gence from post-traumatic amnesia in 27% of 
patients, adding some support to this. For patients 
not agitated at the early assessment, late emergence 
of agitation rated as globally significant was 
uncommon.

Agitation can be a significant practical problem 
when caring for patients after traumatic brain 
injury and its management very resource intensive. 
E.g., 32% of agitated patients in one study2 required 
constant supervision, which very few units are 
funded for. The proportion of patients with clini-
cally significant agitation in our study, (according 
to the cut-off scores defined by the scale authors), 
was somewhat lower than expected, at 12% or less 
at all time points. One possible explanation is 
related to the design of our study, with assessment 
standardised according to time after injury, with 
the first assessment at 3 weeks (18-24 days). 
Although standardising assessment to certain time-
points after the injury enabled valid comparisons in 
other respects, we may have missed patients who 
had already passed through an agitated period as 
well as those who were yet to become agitated 
(particularly for patients who were anesthetised or 
were in coma or vegetative state at 3 weeks). This 
must also be considered when interpreting the 
observed trend towards patients with more severe 
injuries having more agitated behaviours at 3 
weeks. Thus, even though it seems reasonable that 
more severely injured patients develop agitation 
more often, less severely injured patients may 
already have passed through an agitated period 
before the 3 week assessment.

Agitated Behaviour Scale item scores, each of 
which is related to the need for intervention from 
staff, may in some respects be a more accurate 
measure of care burden and resource needs than 
the global Agitated Behaviour Scale assessment. If 
any one of these specific behaviours occurs to a 
degree requiring intervention from staff, then 
staffing levels must be sufficient to allow such 
intervention. For example, a quarter of patients 

required intervention from staff due to “Short 
attention span, easy distractibility, inability to con-
centrate” during the 3 week assessment. In con-
trast, certain items on the Agitated Behaviour 
Scale detected no patients who needed interven-
tion from staff, which is reassuring in terms of 
patient and staff safety (e.g. “violent and or threat-
ening violence toward people or property” and 
“sudden changes of mood”).

Data from prospective, long-term studies in 
this area are scarce. A previous retrospective 
study33 used a case note review to assess rates of 
agitation during patients’ entire inpatient reha-
bilitation stay after traumatic brain injury,33 
with data on agitation during acute care availa-
ble for a subset. 41% of these patients had severe 
injury. The authors found that 70% of patients 
were agitated at some point during their inpa-
tient stay, with onset of agitation a mean (SD) of 
6.7 (9.9) days (range 0-41 days) after injury, and 
duration of agitation a mean (SD) of 23.9 (20.9) 
days. If our cohort had similar time frames for 
the onset and duration of agitation, then most 
cases would be expected to be captured by 
assessment at 3 weeks. However, differences in 
study design (retrospective/prospective) and 
injury severity (more severe in our cohort) limit 
comparisons.

Our observation that presence of agitated behav-
iours at 3 months was a strong predictor of agitated 
behaviour and dependence on others at one year 
may be considered not only with regard to future 
intervention studies but also with regard to current 
clinical practice. The likelihood of resolution of 
agitation is an important factor when planning con-
tinuing care. This observation is also in accordance 
with a recent study by Singh et al.31 They found 
that over a third of patients with TBI admitted to a 
rehabilitation unit manifested agitation, and that 
duration of agitation was associated with poor out-
come according to the Glasgow Outcome Scale 
Extended.31

In this report, we took an inclusive approach, in 
order to capture as many behaviours as possible that 
could be interpreted as agitation. For this reason we 
included patients in the minimally conscious state 
(MCS) in the analyses of agitation. By definition,20 
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these patients lack functional communication abil-
ity and the ability to use objects functionally. 
However at the higher levels of minimally con-
scious state patients may show behaviours that 
could be interpreted as agitation, for example pull-
ing at tubes, resisting care, vocalising. We acknowl-
edge that the application of the concept of agitation 
to this patient group is not a matter of consensus, 
and it may be argued that these patients should be 
excluded when assessing rates of agitation. 
Excluding these patients from the analyses, would 
give slightly higher percentage rates for agitation at 
each time point.

Although apathy at 3 months was uncommon, 
there was a strong association with poor outcome 
that was not explained by depression, indicating 
that studies of specific treatment for apathy may be 
justified. It should be pointed out, that symptoms 
of apathy overlap with symptoms of depression 
and that five of the nine features of depression 
described in Diagnostic System Manual-IV, (sig-
nificant weight loss, insomnia, psychomotor agita-
tion or retardation, fatigue or loss of energy, 
diminished ability to think or concentrate) are also 
common features in the post-acute period after 
severe traumatic brain injury, independently of any 
depression. The presence of five symptoms is also 
sufficient to fulfil criteria for a diagnosis of depres-
sion according to Diagnostic System Manual -IV, if 
accompanied by reduced interest in activities, 
which could be due to apathy in patients who have 
suffered severe traumatic brain injury. The risk of 
inappropriate diagnosis of depression is thus con-
siderable. The ability of patients to self-report 
symptoms varies, and the use of existing standard-
ised rating scales developed for use in the general 
population may not be appropriate.34 Thus, devel-
opment of valid criteria for behavioural problems 
and for post-injury mood disturbances would be 
one priority in future research. A better understand-
ing of relations between behavioural problems, rat-
ings of low mood, and response to rehabilitation 
interventions, is needed before progressing to stud-
ies of the effectiveness of treatment directed at 
mood disturbance on medium and long term 
outcome.

Weekly contact with intensive care units 
guarded against selection bias, but we cannot 

exclude that some patients were admitted and dis-
charged between contacts, and would therefore 
have been missed from the recruitment process. 
Some data was also missing. To some extent this 
was unavoidable as data collection was part of a 
wide ranging follow up study with many assess-
ment instruments, and the necessity of assessing 
patients over wide geographical areas, which 
meant that on some occasions not all study assess-
ments could be completed in the available time.

This study focuses on an age-defined subset of 
patients with severe traumatic brain injury aged 
18-65 years, for the following reasons: Patients 
below 18 years of age receive rehabilitation 
within paediatric services which are separately 
organised in Sweden and it was not logistically 
possible to include them. Exclusion of older 
patients avoided confounders such as the impact 
of co-morbidities (the likelihood of which rises 
with age), different life situations and expecta-
tions regarding behavioural and emotional 
demands, in elderly patients.

The Agitated Behaviour Scale was chosen to 
assess agitation as it is a standardized, valid and 
reliable instrument that was suitable for use at all 
study time points. However it only captures behav-
iours that occur during the assessment. Infrequent 
but potentially troublesome behaviours may thus 
not be captured.

The exploratory nature of this study necessitated 
the use of multiple comparisons, with some risk of 
type 1 error, and confirmatory studies are advised.

Clinical messages

•• Both agitation and apathy are associated 
with poor outcome.

•• Behavioural problems during the first 
year after severe traumatic brain injury 
are dynamic, complex and incom-
pletely captured by existing diagnostic 
frameworks.
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Forthcoming events … 

 
Specialist Rehabilitation Medicine Course 

18 & 19 May 2017 – Derby 
 

3rd Sheffield Spinal Cord Injury Course 
5-7 July 2017 – Sheffield 

 
BSRM 2017 Annual Scientific Meeting – Cambridge 

More details coming soon 
 

BSRM is also collaborating with two international events in 2017 …….. 
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2017 
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&   
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17-20 July 2017 – London 
www.rehabweek.org/2017 

 
 

Regular updates including abstract submission and registration at 
www.bsrm.org.uk 
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