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Abstract

Background Minor head injury is one of the major diag-
noses requiring management in emergency departments
(ED) but its squeals are not well studied in our country.
Objective To describe the prevalence of post-concussive
syndrome and its impacts on life activities, up to 6 months
of follow-up, among patients having a minor head injury
and discharged from ED.

Methods A prospective bi-centric study including adults
having a minor head trauma and consenting to be followed
up to 6 months after discharge. The Rivermead Post-Con-
cussion Symptoms Questionnaire (RPQ) was used at base-
line, after 15 days, at 1 month, at 3 months and at 6 months
post-injury to assess concussive symptoms. We also used
the Rivermead Head Injury Follow-up Questionnaire
(RHFUQ) to describe impacts of minor head trauma on life
activities.

Results There were 130 consenting patients at baseline
interview. Proportion of patients describing post-concus-
sive symptoms at baseline was 71/130. At 6 months of fol-
low-up, post-concussive syndrome was diagnosed among
21.4 % of participants. Sustaining symptoms at 6 months
post-injury were mainly anger and irritability (12.5 %).
Correlations between high RPQ sum rates since 15 days’
post-injury call and the sum total rates of RHFUQ were
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significant. The major significant impact of minor head
trauma at 6 months of follow-up was among domestic
activities.

Conclusion The two most important findings of this study
were the huge proportion of patients having minor head
injury and discharged from ED without any explanation
of possible symptoms after head trauma and the unknown
impacts on life activities.

Keywords Minor head trauma - Emergency - Post-
concussive syndrome - Rivermead post-concussion
symptoms Questionnaire - Rivermead head injury
follow-up Questionnaire

Introduction

Minor head traumas are a major cause of consultation at
emergency departments (EDs) around the world [1, 2].
They are accounting for 85 % of all brain injuries [3].
Many definitions of minor head trauma are proposed.
WHO classification requires the presence of one of four
criteria (confusion, loss of conscious less than 30 min,
amnesia less than 24 h, neurological abnormalities) among
a patient with a Glasgow coma scale at 13 or more. French
Society of emergency medicine (SFMU) defines them by a
Glasgow coma scale between 13 and 15 points [2]. Com-
monly, these patients have a favourable outcome [4]. How-
ever, a subgroup of these discharged patients suffered from
symptoms many months after trauma. These symptoms are
regrouped in a pathological entity called post-concussive
syndrome which defines the poor outcome of minor head
injury. In fact, post-concussive symptoms can be costly and
debilitating to the patients and the whole system care [3].
Prevalence of this syndrome is very variable in studies and
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its impact on social, familial and professional quality of
life is not well known in our country. Given the paucity of
research on post-concussive syndrome in our country, we
decided to realize this study to address what are the symp-
toms described by these patients until 6 months post-injury
and what are the consequences on social and familial life.

Methods
Clinical setting

The study population consisted of consecutive patients
diagnosed with minor head injury presenting to the emer-
gency department of Sfax or Deguach in Tunisia between
September 1, 2013 and March 31, 2014. A phone follow-
up was then realized up to 6 months post-injury. Based on
guidelines of the French society of emergency medicine
(SFMU), minor head trauma was defined as Glasgow coma
scale between 13 and 15 points [2]. The hospital of Sfax
is an academic tertiary one while Deguach hospital is the
unique serving hospital of a village in the southwest of
Tunisia. The study was conducted in both centres by a full-
time physician with certification in Emergency medicine
from the University of Medicine of Sfax in Tunisia.

Inclusions and exclusions

Patients were eligible for the study if they satisfied the
SFMU definition of mild head trauma (GCS 13 or more)
[2] during the management at the ED, were aged 18 or
more and provided an informed consent to participate and
to be called by phone after their discharge. Patients were
excluded if their GCS was under than 13, were aged under
than 18 years and refused to be contacted for the research
purposes or sustained missing to call up to 3 days after
injury.

Patients’ enrolment and follow-up

Potential study participants were identified via the follow-
ing method. We explained the aims of the study to all ED’s
physicians in the two hospitals. They had to write phone
number of each patient having head trauma on the medical
file and informed the patient that he will perhaps be phoned
by a doctor after his discharge. No changes in patients’
treatments were required. CT scan was not required for all
patients; ED’s physician had to realize CT scan if it was
judged necessary. The following day, patients’ files were
reviewed by a coordinator in each hospital which identi-
fied eligible patients and then attempted to contact them
by telephone. During this initial telephone contact, the
researcher explained to the patient the aims of the study
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and obtained his oral consent to be called up to 6 months
post-injury. Then, he confirmed the accuracy of demo-
graphic information contained in the medical record, asked
additional questions about the patient’s injury history and
asked questions of the Rivermead Post-Concussion Symp-
toms Questionnaire (RPQ) [5, 6]. Follow-up telephone
calls were scheduled and completed by the same researcher
at 15 days post-injury, 30 days post-injury, 3 months post-
injury and 6 months post-injury. Since the call of 1-month
post-injury, the researcher added to his questions those
of the Rivermead Head Injury Follow-up Questionnaire
(RHFUQ) [7, 8]. The two questionnaires were used without
any modification.

Instruments and measures

Severity of concussive symptoms was assessed by the RPQ
and disabilities were assessed using the RHFUQ. We real-
ized a translation of the RPQ and RHFUQ from English to
Arabic by two persons and a retranslation from Arabic to
English. Reliability of the used questionnaires was assessed
by analysing the internal consistency of items through
Cronbach’s alpha coefficient. The value of 0.70 was
adopted as the lower limit of consistency [9]. Cronbach’s
alpha coefficient was 0.95 for RPQ and 0.71 for RHFUQ.

The severity of each symptom as assessed by the RPQ
was rated as O (not experienced at all), 1 (same as before
injury), 2 (a mild problem), 3 (a moderate problem), or 4
(a severe problem) [5, 6]. Symptoms were viewed individu-
ally and then grouped into the categories of somatic (head-
ache, dizziness, fatigue, blurred vision, etc.), emotional
(irritability, depression, frustration), or cognitive symptoms
(poor memory, poor concentration, slower thinking). RPQ
score varies between 0 and 52 points. At 1 month or more,
an RPQ score of >2 on an individual symptom was inter-
preted as the presence of a concussive symptom. If a patient
had more than 3 of 16 possible symptoms, this was used to
indicate presence of “post-concussive syndrome” [5, 6].

The ten RHFUQ’s items cover social and domestic
activities, work and relations with friends and family. The
participants are asked to rate changes in their abilities com-
pared with prior to injury. The answers range from 0 = no
change to 4 = a very marked change. At 1, 3 and 6 months
post-injury interviews, the sum totals for each RHFUQ
questionnaire were obtained by adding ratings of 1, 2, 3,
and 4 for the 10 score items [7].

Statistical analysis

All statistical analysis was performed with SPSS, version
18.0 for Windows. Data are reported as numbers and rates.
Descriptive statistics were used to illustrate subjects’ demo-
graphic characteristics as well as their perceived importance
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Fig. 1 Description of patients’ enrolment

and priority of immediate needs. Spearman correlation was
realized to describe relationship between the RHFUQ’s sum
and each item of the same questionnaire and the sum total
of RPQ. The level of significance was set at 0.05.

Results
Demographic features of the sample

There were 1052 patients eligible to the study in the first
centre and 102 patients eligible in the second centre. A
total of 130 patients completed the baseline interview.
Enrolment of patients was as shown in Fig. 1. All missing
patients were called at each interview of follow-up but all
of them sustained uncontactable. Men were 1.6 times more
frequent than women in our sample. Table 1 shows demo-
graphic features of participants, type of injury and the point
of impact on head as described in patient emergency file.
CT scan was done to 5 patients with headaches and vomit-
ing at emergency. Their GCS were at 13 for one patient, 14
for 2 patients and 15 for the 2 remaining patients. These 5
patients were with a normal CT scan.

Post-concussive syndrome

At the baseline interview, 71 patients were diagnosed hav-
ing a post-concussive syndrome (54.6 %). This propor-
tion had progressively decreased to be at 21.4 % at the last
interview (Table 2). Headaches were the major reported
symptom at the baseline interview (56.9 %) while anger
and irritability were the main symptoms at 6 months of
follow-up (12.5 %). Somatic symptoms were the most
reported at baseline call while emotional symptoms were
the most important symptoms described at 6 months post-
injury (Table 2).

Impact of minor head trauma on life activities
according to RHFUQ

One month after the head trauma, there was an impact on
usual activities among 37.1 % of participants. This propor-
tion decreased to 16.1 % at the last call (Table 3). Table 3
shows that all the items of the RHFUQ were reliable at 1,
3 and 6 months post-injury. At 6 months, the items with the
lowest significant coefficient were the questions on con-
versation with two or more persons and domestic activities
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Table 1 Description of minor head injury patients (n = 130) present-
ing to emergency departments, Tunisia

Variable Value
Mean age (years) 37.8
Male, n (%) 81 (62.3)
Married, n (%) 74 (56.9)
Education level, n (%)
High school 13 (10)
Secondary school 63 (48.4)
Primary school 36 (27.7)
No studies followed 18 (13.8)
Type of injury, n (%)
Transportation 63 (48.5)
Aggression 23 (17.7)
Falls 20 (15.4)
Defenestration 8 (6.1)
Loss of control of objects or movements 7(5.4)
Fall in scale 4(3.1)
Vertigo 3(2.3)
Transient loss of conscious 2(1.5)
Point of impact on head, n (%) 64 (49.2)
Frontal 27 (42.2)
Occipital 13 (20.3)
Parietal 14 (21.9)
Temporal 10 (15.6)
GCS
15 120 (92.3)
14 9(6.9)
13 1(0.8)

especially with the partner. Item on previous workloads
was the most reported at 1, 3 and 6 months post-injury’s
interviews (Table 3). Since 15 days post-injury, there was a
significant positive correlation between sum total ratings on
the RHFUQ with those obtained on the RPQ. Spearman’s
rank coefficients were, respectively, 0.22, 0.35, 0.51 and
0.81 at 15 days, 1, 3 and 6 months post-injury interviews.
The value of p was 0.03 at 15 days’ interview and less than
0.0001 at the remaining ones.

Discussion

The sequelas of minor had injuries on live activities after
discharge is still under discussion. This is a prospective
study concerning 130 patients with mild TBI and follow-
ups till sixth month using the RPQ.

The two major findings of this study are the high rate
of post-concussive symptoms (21.4 %) and their conse-
quent impacts on the life activities up to 6 months post-
injury. All these patients were discharged without any

@ Springer

explanation of possible post-concussive symptoms or how
to be followed after their trauma. More than half of the
participants reported headaches at baseline interview and
somatic symptoms were the most reported at the first call.
At 6 months post-injury, sustaining symptoms were espe-
cially emotional ones (anger and irritability). This high
prevalence of post-concussive syndrome is important to
make physicians aware of these disturbances. ED caregiv-
ers should have trainings about this syndrome to be able
to anticipate and to explain to patients how these symp-
toms will occur and progress. In Tunisia, there are not yet
a referral follow-up of patients discharged from EDs with
minor head trauma.

Results of this study coincide with those realized in other
countries. The proportion of patients having a post-concus-
sive syndrome at baseline interview (54.6 %) tallies with
findings of literature. Actually, post-concussive syndrome
is diagnosed after minor head trauma among 34-84 %
of patients [10-12]. As we found, the major symptoms
described by these patients are headaches, vertigo, fatigue,
concentration and memory disturbances, anxiety, feeling
depressive irritability and light or noise sensitivity [13—
22]. Typically, post-concussive symptoms decrease pro-
gressively and recover in 80-100 % of cases 1 week after
injury [23-25]. Sustaining symptoms after 1 month of fol-
low-up are reported by 3—15 % of patients [25, 26]. In our
study, 21.4 % of patients had post-concussive syndrome at
6 months’ interview. The decline of somatic symptoms and
the development of emotional and cognitive symptoms are
well described by most of the studies [3, 27]. These trends
are found among our patients. Sustaining post-concussive
syndrome is usually associated with poor outcome of minor
head traumas because of its impacts on life activities.
This association was demonstrated in many studies using
RHFUQ. Crawford found that, as indicated by the RPQ,
more significant the impairment is, the greater the disabil-
ity indicated by the RHFUQ [7]. We also found this corre-
lation in our sample. Moreover, our results suggest that an
early diagnosis of post-concussive syndrome 15 days after
trauma is useful to detect patients with a higher risk of hav-
ing more difficulties in life activities.

Several methodological considerations are to consider.
Firstly, the small size of our sample limits the generaliza-
tion of the results. Moreover, included patients are those
how had accepted to be interviewed, thereby, non-partici-
pating patients were probably different from participating
ones. We could not realize comparison of demographic
features between study population and originally one
because medical files are not computerized in study cen-
tres. The second limit of this study was the different size
of both centres (100 vs. 30), this bias explains the lack of
comparison between urban and rural populations. The third
limit was the lack of imaging and psychological evaluation
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Table 2 Concussive symptoms reported according to Rivermead Post-Concussive Symptoms Questionnaire by patients at baseline, 15 days,
30 days, 3 months and 6 months post-injury

Baseline interview, 15 days post-injury 1 month post-injury 3 months post-injury 6 months post-injury
n=130 interview, n = 118 interview, n = 105 interview, n = 91 interview, n = 56
Post-concussive syn- 71 (54.6) 56 (47.4) 42 (40) 20 (22) 12 (21.4)
drome, n (%)
Somatic symptoms
Headaches, n (%) 74 (56.9) 45 (38.1) 23 (21.9) 8 (8.8) 2 (3.6)
Feelings of dizzi- 37 (28.5) 30 (25.4) 22 (20.9) 5(5.5) 1(1.8)
ness, n (%)
Nausea and/or vom- 18 (13.8) 15 (12.7) 8 (7.6) 0(0) 2(3.6)
iting, n (%)
Noise sensitivity, 33 (25.4) 35(29.7) 26 (24.8) 16 (17.6) 4(7.1)
n (%)
Fatigue, tiring more 61 (46.9) 45 (38.1) 24 (22.8) 8 (8.8) 2 (3.6)
easily, n (%)
Sleep disturbance, 56 (43.1) 37 (31.3) 28 (26.7) 12 (13.2) 4(7.1)
n (%)
Blurred vision, n 18 (13.8) 17 (14.4) 11 (10.5) 10 (10.9) 3(5.3)
(%)
Light sensitivity, 26 (20) 24 (20.3) 21 (20) 10 (10.9) 2(3.6)
n (%)
Double vision, n (%) 1 (0.8) 2(1.7) 5(4.8) 1(1.1) 1(1.8)
Emotional symptoms
Feeling frustrated or 18 (13.8) 27 (22.9) 19 (18.1) 6 (6.6) 2(3.6)
impatient, n (%)
Restlessness, n (%) 39 (30) 36 (30.5) 24 (22.8) 10 (10.9) 4(7.1)
Being irritable, eas- 29 (22.3) 44 (37.3) 33 (31.4) 14 (15.4) 7(12.5)
ily angered, n (%)
Feeling depressed or 37 (20.5) 39 (33) 27 (25.7) 9(9.9 5(8.9)
tearful, n (%)
Cognitive symptoms
Poor concentration, 23 (17.7) 22 (18.6) 15 (14.3) 8 (8.8) 2(3.6)
n (%)
Taking longer to 16 (12.3) 18 (15.2) 13 (12.4) 6 (6.6) 1(1.8)
think, n (%)
Forgetfulness, poor 18 (13.8) 34 (28.8) 22 (20.9) 8 (8.8) 4(7.1)

memory 1 (%)

after discharge of patients having sustaining complaints a  studies in other cultures. Moreover, we found many
6 months of follow-up. impacts on life activities especially domestic ones. Train-
ing caregivers at emergency departments is necessary to
improve follow-up of patients having minor head trauma

Conclusion and to detect those with an early post-concussive syn-
drome to reduce impacts on life activities. We append that
Our study is the first to investigate post-concussive syn-  creation of a multidisciplinary referral structure to fol-

drome up to 6 months post-injury in an Arabic sample.  low-up patients discharged from emergency departments
Its prevalence among our patients tallied with previous
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Table 3 Impact of head trauma on quality of life according to Rivermead Head injury Follow-up Questionnaire at 1 month, 3 months and

6 months post-injury

1 month post-injury interview,

3 months post-injury interview,

6 months post-injury interview,

n=105 n=91 n=>56
Any impact according to RHFUQ, 39 (37.1) 18 (19.8) 9(16.1)
n (%)
RHFUQ items
Conversation with one person 0.59 (12)%*=* 0.79 (6)** 0.79 (2)**
Conversation with two or more 0.74 (19)** 0.73 (11)** 0.68 (3)**
people
Routine domestic activities 0.83 (23)** 0.72 (8)** 0.72 (3)**
Previous social activities 0.71 (12)** 0.85 (9)** 0.85 (4)**
Previous leisure activities 0.71 (15)** 0.89 (8)** 0.89 (4)**
Previous work load/standard 0.76 (20)** 0.84 (10)** 0.83 (6)**
Work more tiring 0.74 (18)** 0.82 (10)** 0.80 (5)**
Relationships with friends 0.79 (12)** 0.77 (5)** 0.80 (1)**
Relationship with partner 0.59 (10)** 0.72 (5)** 0.71 (3)**
Coping with family demands 0.79 (9)** 0.70 (5)** 0.86 (2)**

** P <0.01, number in parentheses = number of times item rated positively

with a minor head trauma is an urgent decision to make
in our country. This may prevent development of post-
concussive syndrome and its possible delayed sequelae.
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