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Post-traumatic and emotional
symptoms in different subgroups of
patients with mild head injury

N. BOHNEN, A. TWIJNSTRA+ and J. JOLLES

Department of Neuropsychology and Psychobiology, University of Limburg,
Maastricht and } Department of Neurclogy, University Hospital Maastricht, The
Netherlands

(Received 1 September 1991; accepted 20 October 1991)

Post-concussional symptoms, such as headache, dizziness and irritability, are thought to result from
the emotional stress associated with decreased cognitive performance afier a head injury. A
questionnaire-based investigation was carried out in 71 patients with mild head injury (MHI), using
a heterogeneous item pool in order to study the interreladonships between traditional
post-concussive complaints, cognitive problems, and more emotional and functional complaints.
Factor analysis indicated that post-concussive symptoms loaded together with items on problems
associated with decrcased work performance and fatigability on a first factor, whereas
psychovegetative and emotional complaints loaded together on a second factor. Two rating scales
were constructed from the relevant items and were used to compare between subgroups of MHI
patients and non-concussed controls. Patients with uncomplicated MHI had significantly higher
scores "than non-concussed subjects on the post-concussive-cognitive scale, but not on the
emotional—vegetative scale. Patients with multiple head injuries or pre-cxisting emotional problems
had higher scores on both the post-concussive—cognitive scale and the emotional-vegetative scale
than MHI patients without a history of emotional problems. Reliable rating scales may be usefial in
multidiagnostic studies 6f MHI patients.

Introduction

In the past two decades there has been a plethora of studies examining the psychological
sequelae of closed head injury (see also [1]). The focus of these studies was on patients
with severe head injury, where post-traumatic amnesia exceeded 24 hours, and usually 1
week [2-4]. However, most of the neurobehavioural symptoms that are present in more
severely head-injured patients—such as disturbed personality adjustment, psychomotor
retardation, impulsivity and inaccurate self-appraisal—are generally absent in patients with
mild head injury [2].

The so-called ‘post-concussional syndrome’ consists of subjective and quasi-organic
complaints, such as headache, dizziness, fatigue] irritability, poor concentration, and
sensitivity to external stimuli [5]. The aspecific and vague nature of post-concussional
symptoms (PCS) cause researchers methodological difficulties when they try to quantify or
conceptualize these complaints, and this has led to an ensuing controversy about the
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physiogenetic versus psychogenetic origin of the complaints [3, 6]. Recenty, factor
analysis techniques have been used to idenufy different dimensions within the syndrome in
populations of minor to severe head-injured patients. Results indicate that typical organic
factors, such as severe memory deficits or frontal neurobehavioural symptoms, correlate
with the severity of the trauma, but that patterns of so-called post-concussional symptoms
do not {3,4,7,8]. The latter complaints have been interpreted as being secondary to the
chronic emotional stress that patients experience when they are not able to cope with
extra mental effort due to the post-traumatic cognitive deficits [3].

Because there are no studies that have focused solely on the post-concussive
complaints of 2 homogeneous population of patients with mild head injury (MHI), the
present study was performed to investigate the interrelationships between traditional
post-concussive complaints and more emotional and functional symptoms. Therefore, 2
questionnaire-based investigation, using a heterogencous item pool consisting of both
traditional PCS symptoms and rather aspecific emotional and functional items, was
completed by MHI patients with a PTA of less than 60 minutes. In addition, rating scales
derived by factor analysis werc used to assess behavioural differences between subgroups of
patients with uncomplicated and complicated MHI in comparison with non-concussed
controls. :

Subjects and methods
Subjects

Patients were selected from a larger population (1 = 71) of consecutively admitted patients
with MHI who were willing to participate in a study and who lived close enough to allow
follow-up assessments. The criteria for inclusion in the study included a period of
unconsciousness ranging from several seconds to 15 minutes, post-traumatic ammnesia for
less than 60 minutes, an EMV (Glasgow Coma) score for each patient on admission of 15,
and no evidence of a focal neurological deficit or of a skull fracture. Forty-six patients (23
fernales and 23 males; mean age 28:3 + 149 yr) appeared to have uncomplicated head
injury without a prior history of complaints that could affect the study. The patients were
examined initially within 6-14 days after injury, with a follow-up assessment 5 weeks after
the trauma (46 weeks). There were 25 patients (7 females, 18 males; mean age 367 £
17-1 yr) who had complicated MHI because of the presence of one of the following
conditions: a history of pre-existing emotional problems, the presence of a concomitant
orthopaedic injury, a previous head injury within the past 10 years, or the consumption of
alcohol at the time of the trauma. Patients with uncomplicated MHI were matched for
age, sex and educational level [9] with non-concussed control subjects who were recruited
from a pool of healthy volunteers (n=43, mean age 29-2+14-2 yr). All subjects gave their
informed consent.

Post-concussive symptoms

A checklist of post-concussive symptoms was completed, which included items such as
headache, dizziness, nausea, difficulties with concentration and memory, fatigue, sleep
disturbances and blurred vision. As these symptoms also occur in healthy individuals [10],
the symptoms were scored for the absolutely or relatively increased appearance after the
injury in comparison with the pre-traumatic conditon. All but three of the 46 patients
with uncomplicated MHI complained of one or more PCS 10 days after the injury.
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Pattems of behavioural dysfunction

A questionnaire consisting of 26 items regarding a number of post-concussive and
cognitive—energetc complaints, as well as a series of emotional and vegetative complaints,
was filled out by the total group of MHI patients (n=71) about 10 days after the trauma in
order to construct different rating scales. The first step was to select different subgroups of
intercorrelated items by means of factor analysis. The second step was to assess the internal
consistency of each subgroup of items in order to construct reliable rating scales. This was
done by principal components analysis (with varimax rotation [11). Two factors were
found (Table 1). To minimize misspecification, factor loadings were considered relevant if
they achieved a value of + 0-45 or more.

Factor 1 (post-concussive—cognitive complaints; eigenvalue=6-44) consisted of 11
high-loading items of typical post-concussional symptoms, such as headache, dizziness,
intolerance to light, noise and other external stimuli, together with items indicating
problems with decreased work capacity and efficiency, tiredness, difficulty doing things
simultaneously, and diminished concentration,

Factor II (emotional-vegetative; eigenvalue=5-09) included 14 high-loading items of
rather aspecific psychovegetative functional symptoms, for example, complaints of heart
palpitations, wet hands, dyspnoea, flushing, problems with digestion, and having a tense
feeling in the chest, as well as items of depression, emotional lability (e.g. crying more
easily, being easily defeated, loss of initiative and restlessness), and decreased libido. The
‘irritability” item loaded on both factors, whereas the items on problems concerning falling
asleep and waking up at night did not specifically load high on any factor.

According to the classical test theory of item analysis, the internal consistency of the
two groups of high-loading items on ecach factor was calculated (Cronbach’s alpha).
Cronbach’s alpha for the first group (11 items) was 0-92 and was 0-86 for the second
group of 14 items. These two groups may each be considered to form a scale [12]. Total
scores were calculated by summing the original scores for the selected items of each scale.
The response to each question was scored according to the severity or intensity of the
complaint: 1 =no, 2= somewhat, 3 =moderately or regularly, and 4 = much or
many/frequently.

Results

Rating scale scores in patients with uncomplicated MHI and matched non-concussed
controls

Table 2 presents the mean scores on the two scales for the two groups. Patients with
uncomplicated MHI complained of post-concussive and cognitive symptoms significantly
more than controls (Wilcoxon 2=3-38; p<0-001). In contrast, therc was no significant
difference between the two groups on the emotional~vegetative scale (z=0-89;ns). As can
be seen from Figure 1, correlational data indicated that there was a positive relationship
between the two scales in both the concussed (Rs=0-73; p<0-001) and the non-concussed
group (Rs=0-69; p<0-001).

Recovery
Mean scores on the two scales decreased significantly 5 weeks after an uncomplicated head
injury (scale 1 (post-concussive—cognitive scale): -3-02(sp 5-61); 1=-3-28,p<0-01; for scale
II (emotional-vegetative scale): -1-28(sp 3-18), t=2-28,p<0-05).
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Table 1. Principal comporients analysis with varimax rotation of the patient serfes. High-
loading items are shown in italics.

FI FII
postconcussive/— emotional/—
cognitive vegetative
Headache 0-68 0-27
Falling asleep 0-41 0-30
Restless 0-35 0-46
Chest -0-02 0-46
Digest -0-09 0-45
Work 0-76 0-11
Light 0-60 0-06
Small cffort 0-80 0-18
Flushing 0-31 0-52
Concentration 0-64 0-07
Dyspnoea 0-33 0-59
Trouble 0-63 0-33
Tired 0-67 0-37
Fainting 0-25 0-58
Heart Palpic 0-16 075
Noise 0-65 0-20
Simul ' 0-58 0-20
Dizzy 0-70 0-10
Depr 0-40 0-62
Wet hands 0-09 0-50
Crying 0-20 0-53
Libido 0-30 0-60
Irritable 0-57 0-50
Initiative 0-44 0-51
Awake at night 0-25 0-43
Easily defeated 0-41 0-64

Chest = tense feeling in ches;; Conc = trouble concentrating; Crying = cries
more easily; Depr = depressed; Digest = problems with digestion; Dyspnoae =
fecls short of breath; Easily defeated = casily overwhelmed by problems;
Fainting = feels faint; Flushing = flushes casily; Initiative = loss of initiative;
Heart Palpit = heart palpitarions; Libido = decreased libido; Light = intolerance
to light; Neise = intolerance to noise; Simul = trouble doing things simultane-
ously; Small efforts = small effort requires much energy; Tired = tires casily;
Trouble = has trouble being interrupted by others; Work = decreased work
performance.

In order to study more specifically the traumatic contribution to the correlational
pattern between the post-concussive—cognitive and emotional-vegetative scales, the
difference scores (5 weeks minus 10 days) for each scale were used for a correlation
analysis. A significant reladonship between time after injury and the two scales was not
found (RS=0-26;ns). This indicates that recovery from post-concussive—cognitive
complaints does not significantly parallel recovery from emotional-vegetative complaints.

Rating scale scores in different subgroups of MEI patients with a compromising
condition

Mean data for each scale of sach subgroup are presented in Table 2. Subgroups of patients
with a particular condition were compared with the group of uncomplicated MHI
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Figure 1. Plot of post-concussive—cognitive complaints (Y-axis) and emotional-vegetative complaints (X-axis) for
patients with uncomplicated MHI and non-concussed controls.

Table 2. Mean scores on the two scales for different groups (SDs are presented within brackets). Scale 1 is
the post-concussive—ognitive scale, scale 11 is the emotional—vegetative scale.

n Scale | Scale IT
Uncomplicated MHI patients 46 23-6(7-1) 21-6(6:2)
Non-concussed controls 43 . 18:9(4-8) 20-5(5-3)
Patients with a previous head injury 9 32.2(52) 32:4(4-8)
Patients with pre-existing emotional problems 5 32-2(5-2) 32:4(4-8)
Patients with an orthopaedic injury 5 23:2(9-1) 26:0(7-7)

paticnts. Analysis of coverianée was used in order to adjust for age and sex.

Patients who had a previous head trauma within the past 10 years (#=9) had higher
scores on both the post-concussive—cognitive scale (F(1,51)=3-99; p<0-05) and the
emotional-vegetative scale (F(1,51)=5-63; p<0-05) than the control patients. Patients with
pre-existing emotional problems (n=3) also scored higher on the post-concussive-
cognitive scale (F(1,47)=4-48;p<0-05) but had disproportionately higher scores on the
emotional-vegetative scale (F(1,47)=11-84; p<0-01). Patients who had sustained MHI
together with an orthopaedic injury (n=5) did not differ significantly on either scale (scale
I: F(1,47)<i;ns); (scale II: F(1,47)=1:4%;ns), but tended to have higher scores on the
emotional-vegetative scale (Table 2).

Discussion

Principal components analysis with varimax rotation yielded two clearly distinct factors in
a general population of MHI patients. The first factor indicated that post-concussive
symptoms of headache, dizziness and intolerance to environmental stimuli loaded together
with itemns of decreased cognitive and work performance. In contrast, items of emotional
lability and depression loaded together with rather aspecific vegetative symptoms. These
results provide evidence that, even in a population of MHI patients, post-concussive
sequelae can be distinguished from more emotional and functional coniplaints. The scores
on the two scales correlated with each other in both the patient and the control group.
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However, further analysis of the differences between the two groups indicated that MHI
patients without a previous history complained significantly more about post-concussive
and cognitive problems, but did not complain disproportionately more about emotional
and functional symptoms than the non-concussed controls. The decrease in
post-concussive and cogpitive complaints did not parallel the decrease in emotional and
vegetative complaints. Therefore, it appears that the emotional and vegetative complaints
may reflect an aspecific correlate of the post-concussive sequelae.

According to the coping hypothesis [3, 8], post-concussive complaints may result
from the chronic effort of patients to compensate for their cognitive deficits that may
lead to a chronic stress reaction. This notion is supported by data reported by Bornstein
[13] who found a positive relationship between emotional disturbance and cognitive
deficits in patients with minor head injury. Although Hinkeldey and Corrigan [8]
suggested that traditional post-concussive complaints may represent an (hypothesized)
increase in emotional distress expressed through bodily symptoms, the present data
indicate that this may be true for the vegetative symptoms. The complaints of headache,
dizziness and intolerance to extemal stimuli did not load together with the vegetative
and emotional complaints and may therefore represent a distinct subgroup of
post-traumatic complaints, In addition, Barth et al. [14] found that selected symptoms of
headache, nausea, dizziness and memory problems were rather unigue to head-injured
patients in comparison with non-concussed patients with an orthopaedic injury or
healthy subjects. [t might be possible that emotional and vegetative complaints are more
relaced to a patient’s reduced ability to cope with environmental stress than to
post-traumatic brain dysfunction per se.

Analysis of the data of different subgroups of MHI patients with a compromising
condition supports previous reports that multiple concussions may have a cumulative and
aggravating effect [15], and that patients with pre-existing emotional problems report
disproportionately more emotional and functional symptoms than control patients with
uncomplicated MHI. Recent studies [7, 10] reported that patients with system and
orthopaedic injuries had more limitations in psychosocial functioning than patients with
head injury alone. Although we did not find a significant difference on the two scales
between MHI patients with a concomitant orthopaedic injury and controls, the former
group of patients tended to have higher scores on the emotional-vegetative scale.
Moreover, the small number of subjects in the present study and the fact that hospitalized
patients with more serious orthopaedic problems were excluded do not allow us to draw
firm conclusions.

It needs to be stressed that this study of post-commotional complaints was confined to
MHI patients in an early phase after the trauma and that with more prolonged post-injury
times, and especially with persistent symptoms, developing symptoms of anxiety or
depression may alter the constellaton of the syndrome [5]. In summary, the present
findings indicate that patients with uncomplicated MHI complain more of post-concussive
and cognitive complaints, but not disproportionately more of emotional and vegetative
complaints, than non-concussed controls. Associated emotional and vegetative complaints
form a distinct subgroup of symptoms and appear to be of a secondary nature. Subgroups
of patients with a compromising condition tend to report both more post-concussive and
emotional complaints than uncomplicated control patients and may therefore bias studies
of MHI. Further research is needed to apply the two scales to subgroups of patients with
objectively demonstrated deficits in neurobehavioural and cognitive tests in order to
explore further the somatic, cognitive, and emotional post-traumatic symptoms in patients
with MHI :
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