
INTRODUCTION
According to World Health Organization (WHO), mild 
traumatic brain injury (mTBI) is dened as an acute brain 
injury resulting from external forces to the head that causes 
one or more of the following: confusion or disorientation; loss 
of consciousness (LOC) ≤ 30 minutes or other transient 
neurological abnormalities; post-traumatic amnesia (PTA) ≤ 

124 hours; Glasgow Coma Score (GCS) ranging from 13 to 15.  
2Mild TBI has been named the “'silent epidemic”,  and is the 

3most common neurological disease.  In the acute phase, it can 
cause array of symptoms (e.g. headache, fatigue, dizziness, 
irritability to name a few) apart from impaired cognitive 
function, collectively known as post-concussive syndrome 

4(PCS).  The time it takes for symptoms to resolve in the majority 
of individuals is approximately 3 months, , however, some 
individuals persist to experience symptoms, even beyond 1 

4,5year post-injury.  As initially reported by Rutherford et al., 
persistent PCS dened as symptoms that persists beyond 3 
months after acute mTBI is estimated to impact 15% of 

6-8individuals with a rst-time concussion.

 9McInnes et al.,  in his scoping review article on mTBI and 
chronic cognitive impairment revealed that in contrast to the 
prevailing views, persistent PCS with long-term cognitive 
impairment persists in approximately half of the individuals 
with a single mTBI. This is further supported by the prospective 

10study performed by Stalnacke et al.,  on mTBI patients (n=69) 
which reported high frequency of post concussive symptoms, 
disability, cognitive impairment along with lower level of life 
satisfaction 1 year post-injury in patients seeking 
consultation. 

An emerging debate on mTBI patients is that- is it truly mild? 
Mounting evidence suggest a “chronic condition” may be 
added to higher frequency of patients with mild TBI than 
previously reported. Accumulating research indicates a 
considerable number of patients with mild TBI (14-50%) may 
exhibit long term-dysfunction, probably pertaining to 

11-13persisting cognitive impairment.  Pathophysiological 
changes like altered white matter structure and function (e.g. 
di f fuse axonal  in jury,  DAI)  as wel l  as so cal led 
'neurometabolic cascade' that is characterized by altered 

neurotransmitter activity and subsequently altered levels of 
14-17brain excitability has been reported.

In the light of emerging yet scarce data on long term 
implications in patients with a single mTBI especially in 
respect to cognitive function in the chronic stage post-injury, 
we decided to probe it further. We conducted a prospective 
study to assess the impact of a single concussion (mTBI 
patients) in the chronic stage of post-injury. We enrolled 100 
rst time concussed patients with subsequent follow-up at 3, 6 
and 12 months after acute mTBI and estimated the incidence 
of persistent PCS with presence/absence of cognitive 
impairment, disability and decline in quality of life.

METHODS
The present prospective study was conducted at Manmohan 
Memorial Medical College and Teaching Hospital, a tertiary 
neuro-trauma referral center in Kathmandu, Nepal. The study 
was conducted from March 2019 to October 2020 on patients 
presenting to emergency department (ED) with acute mild TBI, 
with outpatient follow-up visits at 3, 6 and 12 months after the 
incident. We admit on an average of 1-2 acute mild TBI 
patients per day (412 total patients in hospital registry 
admitted in the study period) for observation and appropriate 
care. Institutional review board clearance was obtained prior 
to study initiation and written informed consent were obtained 
from the eligible patients. Only 210 patients were eligible for 
the study based on inclusion and exclusion criteria 
determined at the time of admission. However, only 100 
patients completed the requisite 1 year follow-up visit, which 
was the nal sample size of this study. 

INCLUSION CRITERIA:  
First time mTBI patients with Glasgow Coma Scale (GCS) of 
13-15 during rst evaluation at the ED, loss of consciousness 
(LOC) <30 minutes, post traumatic amnesia <24 hours, aged 

thbetween 18 and 60 years old, education level- at least 12  
grade pass, must have fullled required outpatient follow up 
visit at all three time intervals (3, 6 and 12 months after the 
insult), who agreed to participate by providing written 
informed consent. 
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Objective: To determine cognitive functions, symptoms, disabilities and life satisfaction of patients with 
rst time concussed patients during acute injury and subsequent follow-up visits (3, 6 and 12 months).

Materials and Methods:  One hundred patients with single mTBI answered questionnaires about symptoms, disabilities 
(RHFUQ) and life satisfaction (LiSat-11) apart from neuropsychological evaluation at each subsequent follow-up (F/U) visits. 
Fifty healthy control subjects also underwent same tests for comparison with study group (mTBI patients).
Results: At1year post-injury: 21% had persistent post-concussion symptoms (PCS), with statistically signicant difference 
between the number of symptoms at 1 year F/U visit for study group (4.8 ± 1.8) and the healthy control group (1.3 ± 0.8), (p= 
0.03). The total RHFUQ score (13.0 ± 8.8) was statistically signicant compared to the control group (3.2 ± 2.3), (p <0.001). The 
number of disability items in the study group (5.4 ± 2.8) was also signicant compared with the healthy control group (1.1± 0.6) 
with p <0.001. The study group exhibited statistically signicant (p=0.01) lower level of life satisfaction (40.8 ± 9.5) compared 
with the control group (56.7 ± 11.5). In the study group, the number of cognitive tests with outcomes below cut-off limits (± 2SD) 
was statistically signicant compared with control group.
Conclusion: The high frequency of persistent PCS, disabilities along with lower level of life satisfaction and decline in cognitive 
function appears to characterize single mTBI patients in our study at 1 year post-injury. This highlights the need to carefully 
evaluate a single mTBI for long-term implications.
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Patients with epilepsy, history of previous head trauma or 
neurosurgical operation, neurological disorder (e.g. previous 
stroke or neurodegenerative disorder), penetrating skull 
injury, skull fracture, acute intracranial ndings on brain scan, 
dementia, diagnosed case of depression, signicant sensory 
impairment and noncooperation with tests on cognition.

D e m o g r a p h i c ,  e d u c a t i o n a l  l e v e l ,  c l i n i c a l  a n d 
neuropsychological data were obtained using a pre-set 
questionnaire/data collection sheet.  The study group were 
compared with the control group for sound study design and 
validation of the outcome of the study. The control group was 
compose of 50 healthy participants recruited from our hospital 
(doctors, nurses, paramedics and ancillary staff) whose 

theducation level were obviously high (≥12  grade pass). The 
control group was matched for age, sex and education level 
with the study group. They were aged 18-60 years old, who 
agreed to participate by providing written informed consent 
and had no history of head trauma or neurosurgery, 
depression, neurological disorders and signicant sensory 
impairment. Specically, neuropsychological tests were 
performed by the same clinical psychologist (initial PS) who 
was blinded to whether the subjects belonged to study or 
control group. To make the study robust, all the eligible 
patients were humbly requested to participate in this novel 
study, rather than screening on patients who had regular visits 
due to persistent post-concussion symptoms. 

Clinical Evaluation
Apart from socio-demographic and medical questionnaire, 
following tests were performed at all the required time interval 
for the study group.
1) Rivermead Post-Concussion Symptoms Questionnaire 

18(RPQ) to register symptomatology pertaining to TBI.
2) Rivermead Head Injury Follow-up Questionnaire 

(RHFUQ) to evaluate the prevalence of disability during 
19follow up.

3) LiSat-11 questionnaires which has eleven elements to 
11judge life satisfaction post head injury.

Neuropsychological Testing
4) Mini Mental-State Examination-MMSE to evaluate global 

20,21cognition.
5) Frontal Assessment Battery-FAB to assess frontal lobe 

22,23functions mediating executive functioning.
6) Digital Span Subtest from the Wechsler WAIS-III which 

evaluates ability to perform repetitive tasks, constituted by 
two tasks-digit span forward and backward-which 

24evaluate attention and environmental autonomy.

STATISTICAL ANALYSIS
Data analyses were performed using the Statistical Package 
for the Social Sciences (SPSS), version 22.0 (SPSS 
Incorporated, Chicago, IL, USA). For a clinical evaluation, raw 
scores for each test was transformed to standardized score 
according to the test manuals, and, when possible, with 
respect to sex and age. We have chosen -2 Standard Deviation 
(SD) as a cut-off level score for lowered test performance, 
which is considered signicant deviation from the test's 
normative data in clinical practice. As the majority of the 
investigated variables were not normally distributed, 
evaluation was performed with non-parametric tests both for 
independent (Mann- Whitney test) or related (Wilcoxon 
Signed-rank test) samples of variables and Spearman's 
correlation coefcients were calculated for the analysis of 
bivariate correlations. Categorical variables were compared 
using the Pearson Chi-Square test. For the study of the 
complex relationship between a dependent variable and 
independent variables, binary logistic regression analysis 
was used. The statistical signicance level was set at 0.05.  

A study subject with even one symptom attributable to head 

trauma 3 months post-injury was considered to have 
persistent post-concussion syndrome. A mild TBI patient with 
even a single occurrence of disability on RHFUQ 
questionnaire was considered to have disability on any of the 
subsequent follow-up visit after hospital discharge from acute 
mild TBI.

RESULTS
The nal sample size for the study group (mTBI patients) was 
100 and 50 for the control group (healthy control patients). 
Comparison was made between study group and control 
group on RFQ, RHFUQ, cognition and life satisfaction/quality 
of life. 

Sociodemographic and clinical data (Table 1): 
Table 1: Sociodemographic and clinical features of patients 
with acute mild traumatic brain injury (n=100).

In study group, 60% (n=60) were male, 40% (n=40) were 
thfemale. All the study group patients were at least 12  grade 

th thpass. Educational level: 12  grade pass only, 12  grade to 
graduate and postgraduate and above were 40 %, 40% and 
20% respectively. The percentage of patients with GCS 15, 14 
and 13 are 73%, 20% and 7% respectively. The most common 
cause of TBI was motor vehicle accidents, physical assault 
and fall; the percentage are 53%, 27% and 19% respectively. 
LOC was present in 53%, absent in 40% and undetermined in 
7%. Sixty seven percentage had PTA and 33% did not have it. 

Incidence of persistent PCS (Table 2): 
Table 2: Frequency of occurrence of post-concussion 
symptoms at hospital discharge and subsequent follow-
up# for study group (n=100) Versus Control group (n=50). 
Rivermead Post-Concussion Symptoms Questionnaire 
(RPQ).
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Sex Number 
(n)

Percentage 
(%)

Male 60 60

Female 40 40

Education Level (in years)
th12  grade pass (=12 years) 40 40

th12  pass to graduate (12-16 years) 40 40

Post graduate and above (19-22 years) 20 20

Hospital stay during acute mTBI 

Total hospital stay (in days), mean 
(SD)

1-4, 2.2 
(1.8)

Median 1.5

Score at GCS

GCS 13 7 7

GCS 14 20 20

GCS 15 73 73

Cause of TBI

Motor vehicle accidents 53 53

Physical Assault 27 27

Fall (from variable height) 15 15

Fall (from same height) 4 4

Others 1 1

Loss of Consciousness (LOC)

Yes 53 53

No 40 40

Unknown 7 7

Post traumatic amnesia (PTA)

Yes 67 67

No 33 33

Symptoms mTBI 
patients at 

hospital 
discharge* 

(%)

F/U visit 
at 3 

months 
(%)

F/U 
visit at 6 
months

(%)

F/U visit 
at 12 

months
(%)

Healthy 
Control 
Group 

Headache 46 (46%) 26 (26%) 24 (24%) 21 (21%) 3 (6%)



# Only mild TBI patients who had all the three follow-up visits 
(3, 6 and 12 months after hospital discharge after head 
trauma) were included in the study. Total patients (n=75)

*Acute mild traumatic brain injury patients were evaluated for 
their symptomatology at the time of hospital discharge 
following regain of full consciousness (GCS=15).

@ PPCS (n, %) meant Persistent Post-Concussion Syndrome 
(number, percentage), ^ Many patients with mild traumatic 
brain injury had more than one symptoms post head-injury 
NA- Not applicable, Post-concussion symptoms were 
evaluated at the time of hospital discharge following acute 
mild TBI and then at subsequent follow-up (F/U) visits (3, 6 and 
12 months). During F/U visits at 3, 6 and 12 months, the 
incidence of persistence PCS and average number of 
symptoms was 26%, 24% and 21%, and 5.5, 5.0 and 4.8 
respectively. The average number of symptoms during acute 
mTBI was 8.5 (SD of 4.3). There was statistically signicant 
difference between the number of symptoms at 1 year F/U visit 
for study group 4.8 (SD 1.8) and the healthy control group 1.3 
(SD 0.8), (p-value = 0.03). P-value was <0.05 when each 
subsequent F/U visit average number of symptoms were 
compared with control group, not just at 1 year. In the study 
group, the most common symptoms were: headache (46%), 
dizziness (27%), fatigue (20%) and nausea/vomiting (19%). In 
contrast, sleep disturbance (13%), poor memory and poor 
concentration (10% each) were most frequent symptoms 
reported by the control group. 

Disability (Table 3): 
Table 3: Rivermead Head Injury Follow-Up Questionnaire 
(RHFUQ) at 1 year follow-up for mild TBI patients (n=100) 
compared with healthy controls (n=50)

*F/U denotes follow-up of mild TBI patients after hospital 
discharge. (n, %) means (number, percentage)

At least 1 disability item on the RHFUQ was reported by 76% 
(n=76) in the study group as compared to 30% (n=15) in the 
control group.  The total RHFUQ score at each F/U visit after 
post-injury (3, 6 and 12 months) (maximum disability 
score=40) was 16.6 (SD 11.4), 14.5 (SD 10.2) and 13.0 (SD 8.8) 
was statistically signicant (p-value<0.001) compared to the 
control group 3.2 (SD 2.3). The same picture emerged when 
the number of disability items in the study group at each 
subsequent F/U visit [3, 6 and 12 months- 6.4 (SD 2.8), 5.8 (SD 
3.1) and 5.4 (SD 2.8)] were compared with the healthy control 
group 1.1 (SD 2.2) with p-value <0.001. 

At 1 year F/U visit post head trauma, the most common 
disabilities in the study group were “nding work more tiring” 
(29%), “ability to maintain previous standard of workload” 
(26%) and “ability to enjoy previous leisure activities” (26%). 
The same disability items mentioned under study group was 
found to be the most frequent complains in the control group, 
albeit the frequency with which it occurred was signicantly 
low. 

Life Satisfaction (Table 4): 
Table 4: Comparison of ratings of life satisfaction (items of 
LiSat-11) between study group (mild TBI patients) at 1 year 
follow-up on the one hand and the healthy control group on 
the other hand.     
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Dizziness 27 (27%) 16 (16%) 14 (14%) 13 (13%) 3 (6%)

Fatigue 20 (20%) 13 (13%) 11 (11%) 11 (11%) 3 (6%)

Nausea/Vomi
ting

19 (19%) 11 (11%) 9 (9%) 8 (8%) 0 (0%)

Irritability 16 (16%) 9 (9%) 8 (8%) 8 (8%) 2 (4%)

Poor memory 16 (16%) 13 (13%) 12 (12%) 12 (12%)   5 
(10%)

Sleep 
disturbance

13 (13%) 11 (11%) 11 (11%) 11 (11%)   7 
(14%)

Blurred 
vision

13 (13%) 8 (8%) 7 (7%) 7 (7%) 0 (0%)

Poor 
concentration

12 (12%) 7 (7%) 7 (7%) 7 (7%)  5 (10%)

Feeling 
depressed

11 (11%) 9 (9%) 8 (8%) 8 (8%) 0 (0%)

Feeling 
frustrated

9 (9%) 6 (6%) 7 (7%) 5 (5%) 3 (6%)

Taking 
longer to 

think

9 (9%) 7 (7%) 7 (7%) 7 (7%) 0 (0%)

Noise 
sensitivity

5 (5%) 2 (2%) 2 (2%) 2 (2%) 2 (4%)

Sensitivity to 
light

4 (4%) 1 (1%) 1 (1%) 1 (1%) 0 (0%)

Double vision 4 (4%) 1(1%)     1 (1%) 1 (1%) 0 (0%)

Restlessness 4 (4%) 1(1%) 1 (1%) 1 (1%) 1 (2%)

Number of 
Symptoms, 

mean (SD)^

    8.5 
(4.3)

 5.5 (2.8)  5.0 (2.2)   4.8 (1.8) 1.3 (0.8)

Frequency of 
patients with 

 @PPCS (n, %)

NA 26 (26%) 24 (24%) 21 (21%) NA

Ability to participate in 
conversation with one 

person

16 (16%) 14 (14%)13 (13%) 2 (4%)

Ability to participate in 
conversation with 2 or 

more persons

20 (20%) 17 (17%)16 (16%) 3 (6%)

Performance of routine 
domestic activities

17 (17%) 14 (14%)13 (13%) 5 (10%)

Ability to participate in 
previous social 

activities

20 (20%) 17 (17%)14 (14%)   4 (8%)

Ability to enjoy previous 
leisure activities

29 (29%) 26 (26%)24 (24%) 5 (10%)

Ability to maintain 
previous standard of 

workload

30 (30%) 26 (26%)24 (24%) 6 (12%)

Finding work more 
tiring

33 (33%) 29 (29%)26 (26%) 6 (12%)

Relationship with 
previous friends

18 (18%) 16 (16%)13 (13%) 5 (10%)

Relationship with 
partner

17 (17%) 14 (14%)13 (13%)  4 (8%)

Ability to cope with 
family demands

18 (18%) 16 (16%)13 (13%)  5 (10%)

Number of disability 
items, mean (SD)

6.4 (2.8) 5.8 (3.1) 5.4 (2.8) 1.1(0.6)

Total score of RHFUQ, 
mean (SD)

16.6 
(11.4)

14.5 
(10.2)

13.0 
(8.8)

3.2 (2.3)

P- value when healthy 
control group 

compared to study 
group during each 

follow-up for number of 
disability items

P<0.001 P<0.001 P<0.001

P- value when healthy 
control group 

compared to study 
group during each 
follow-up for total 

RHFUQ  score

P<0.001 P<0.001 P<0.001

Frequency of 
occurrence of 

disabilities at follow-
up

F/U* at 3 
months 

(n,%)

F/U at 6 
moths 
(n,%)

F/U at 1 
year 
(n,%)

Healthy 
control
(n,%)

Study 
group          

(n=100)

Control 
group    
(n=50)

Control 
group vs 

Study group



The level of life satisfaction or quality of life was overall lower 
in the study group compared with the control group. The 
patients with mTBI at 1 year follow-up visit post-injury 
exhibited statistically signicant (p=0.01) lower total scores of 
LiSat-11 (40.8, SD 9.5); (maximum possible score=66) 
compared with the control group (56.7, SD 11.5). In fact, many 
individual items in LiSat-11 score were found to be statistically 
signicant (p<0.05) when study group was compared with the 
control group (life as a whole, vocation, leisure, family life, 
somatic health and psychological health). 

Neuropsychological assessment (Table 5): 
Table 5: Cognitive performance comparison between study 
group (mild TBI patients) and the healthy control group at 1 
year follow-up visit.

TBI-traumatic brain injury, MMSE-mini mental status 
examination, FAB-frontal assessment battery, VMT-Visual 
memory test

Regarding cognitive performance at 1 year post-injury, mTBI 
patients presented with following means and standard 
deviations: MMSE (23.2, SD 3.7), FAB (12.0, SD 2.9), Visual 
Memory Test naming (9.6, SD 0.6), VMT incidental memory 
(5.5, SD 1.1), VMT immediate recall/memory (7.5, SD 1.6), VMT 
learning (8.0, SD 1.3), VMT delayed recall (7.2, SD 1.5), VMT 
recognition (9.7, SD 0.5), Digital Span Forward (4.8, SD 1.1) 
and Digit Span Backward (3.1, SD 1.4). Patients had 
signicantly differed (p-value<0.05) from the healthy controls 
on MMSE, FAB, VMT-incidental memory, VMT-immediate 
memory, VMT-learning and VMT-delayed recall. No 
statistically signicant difference between subject group and 
control group on VMT recognition, Digit Span Forward and 
Digit Span backward scores. 

When compared to normative data, 27% of patients showed 
decit at MMSE and 11% at the FAB. In the Visual Memory 

Test, 18% exhibited decit on naming, 4.5% on VMT incidental 
memory, 17% on VMT immediate recall, 20% on VMT learning, 
14% on VMT delayed recall, and 8.2% on VMT recognition. 
There was no patients with decits at the Digit Span Test. 
Control had no signicant difference from mTBI patients on 
age (p=0.082), sex (p=0.34), years of education (p=0.13) and 
presence or absence of LOC (p=0.10).

Noteworthy, all the patients in our study group had education 
thof at least 12  grade school pass and patients with rst time 

concussed patients were only included in the study. We 
enrolled all mTBI patients who were eligible, rather than just 
providing care to patients who continued to seek medical help 
due to persistence of post-concussion symptoms. No patient or 
healthy control was found to be depressed as per the 
Montgomery-Asberg Depression Rating scale which were 

25lled by all subjects.

DISCUSSION:
Mild Traumatic brain injury (MTBI), also referred as 
concussion is the most common neurological disease. 
Prevailing understanding in the medical community is that 
mTBI is truly mild, and there is really no “consequential 
trauma to the brain”. However, with time, it is gaining traction 
as a “silent epidemic” with chronic sequels. A widely cited 
gure in the literature suggests that only 15% of rst-time 
concussed individuals will go on to experience persistent PCS 

6-8and associated long-term cognitive dysfunction.  There is a 
shift in the paradigm among researchers who have shown that 
both single and multiple mTBI(s) induce pathophysiological 
changes in the brain that can be detected in both acute and 
chronic phase post-injury. This includes damage to the white 
matter bers in the brain along with aberration in 

 26, 27neurometabolic cascade,  which reects in the form of 
measurable long term cognitive impairment. 

McInnes et al. in his scoping review of 45 articles which 
included prospective analysis of patients with mTBI and 
chronic cognitive impairment at various time intervals 
revealed approximately 50% of the rst time concussed 

9individuals will demonstrate long-term cognitive function.  A 
seminal paper by Stalnacke et al. with 1 year follow-up of 
mTBI patients showed high frequency of disabilities, high 
incidence of persistent PCS and lower cognitive functioning, 
together with lower level of life satisfaction appear to 
characterize patients choosing consultation compared to the 

10ones not seeking it.  The limitation of this study is that its 
primary goal was to compare consultation seeking concussed 
patients having persistent PCS (consultation group) with the 
patients not seeking it (non-consultation group). Our study 
provided a blanket coverage of all single mTBI patients 
without segregating them based on whether they sought 
repeated doctor consultation for persistent symptoms post-
injury. Not to mention, we had serial follow-up visits (3, 6 and 
12 months post-injury) for rst time concussed patients as 

10compared to single point follow-up visit by Stalnacke et al.,  
at 1 year post-injury.

In light of the discrepancy between these longer-term mTBI-
related symptoms, particularly impaired cognitive function, 
we performed a robust and comprehensive prospective follow-
up study in 100 patients with rst time concussion (i.e. mTBI 
patients) at various time intervals (3, 6 and 12 months). We had 
blanket coverage of all eligible rst time concussed patients, 
rather than concentrating on only patients who sought 
consultation for persistent post-concussion symptoms, to 
avoid bias in the study.

The healthy control group was matched with study group for 
age, sex and educational level, so as to avoid any of these 
factors being a confounding variable. Our results indicate 
that, in contrast to the prevailing view that most symptoms of 
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Items of LiSat-11 Mean (SD) Mean (SD) p-value

Life as a whole 3.2 (1.4) 4.8 (0.7) 0.040

Vocation 3.0 (1.3) 5.0 (0.8) 0.001

Economy 3.3 (1.2) 4.4 (0.6) 0.223

Leisure 3.0 (1.2) 5.1 (0.6) 0.010

Contacts 3.7 (1.6) 5.2 (0.7) 0.072

Sexual Life 3.5 (1.4) 4.8 (0.8) 0.112

Activities of Daily 
Living (ADL)

5.0 (0.8) 6.0 (0.8) 0.210

Family life 4.2 (1.3) 5.4 (0.6) 0.005

Partner 4.2 (1.1) 5.2 (0.6) 0.112

Somatic health 4.0 (1.2) 5.3 (0.7) 0.004

Psychological health 3.7 (1.4) 5.5 (0.9) 0.005

Total LiSat-11 score, 
(SD)

40.8 (9.5) 56.7 (11.5) P=0.01

Variables Study group- 
Median 

(percentile 
25-75)

Control group- 
Median 

(percentile 
25-75)

Mann-
Whitney 

Test

Number 100 50 -

MMSE 24 (22-27) 28 (27-29) P<0.001

FAB 11 (10-14) 15 (12-16) P=0.032

 VMT-Naming 10 (10-10) 10 (10-10) P=0.070

VMT-incidental 
memory

6(5-7) 8(6-8.8) P=0.001

VMT-immediate 
memory

8(7-9) 9 (8-9) P=0.002

VMT-learning 8(7-9) 10 (9-10) P<0.001

VMT-delayed recall 7 (6-9) 9(8-10) P<0.001

VMT- recognition 10 (10-10) 10 (10-10) P=0.120

Digital span forward 5 (4-5) 5 (4-6) P=0.82

Digital span 
backward

3(2-4) 3 (3-4) P=0.10
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concussion are resolved within 3 months post-injury, 
signicant number of patients had array of clinical and 
neuropsychological impairment, apart from long term 
disability and decline in quality of life.

Our study showed male predominance (60%) and >50% had 
GCS of 15, LOC and PTA. At 1 year follow-up visit, 21% had 
persistent PCS with statistically signicant difference in 
average number of symptoms (4.8, SD 1.8) compared to the 
healthy control group (1.3, SD 0.8), (p-value = 0.03).  About 
21% patients in our study has persistent post-concussion 
symptoms, which is higher than quoted in existing literature 
(<15% quoted in literature). Headache, dizziness and fatigue 
were most common symptoms post-injury in the study group at 
1 year post-trauma. Overwhelming number of patients (76%) 
had disability (using RHFUQ scoring system) after mTBI at 1 
year follow-up visit. The most frequently affected facet of life 
was “nding work more tiring” and “inability to maintain 
previous standard of workload”. There was statistically 
signicant difference in total RHFUQ score and number of 
disability items when study group (mTBI patients) were 
compared with healthy control group at 1 year follow-up visit. 
This indicates long term disability in patients following mTBI 
is a reality and the incidence of patients affected with it is quite 
high. 

The level of life satisfaction or quality of life was overall lower 
in the study group compared with the control group. The 
patients with mTBI at 1 year follow-up visit post-injury 
exhibited statistically signicant (p=0.01) lower total scores of 
LiSat-11 (40.8, SD 9.5) compared with the control group (56.7, 
SD 11.5). Patient's vocation, leisure activities, family life as a 
whole and (somatic and psychological) heath were affected. 
Neuropsychological test clearly revealed that cognitive 
impairment at each subsequent follow-up visit including 1 
year post-injury was signicantly affected for rst time 
concussed patients as compared to the healthy controls 
(reaching statistical signicance). Cognitive tests like MMSE, 
FAB and various types of VMT exhibited startling decline in 
cognitive function in mTBI patients even at 1 year post-injury 
compared to healthy control subjects. 

It will not be farfetched to comment that mTBI once thought to 
be relatively inconsequential “mild” injury, is now being 
ironically resonating with its latter there words of its acronym- 
“traumatic brain injury”. An evolving concept, which is 
d e b a t a b l e  i s  w h e t h e r  n e u r o l o g i c a l  d a m a g e 
(pathophysiological changes to the brain) is the main cause of 
persisting neurological symptoms, cognitive impairment and 
disability after mild head injury. Notwithstanding our 
research, accumulating literature suggests that longer term 
symptomatology and cognitive impairment should be sought 
after seemingly inconsequential mild traumatic brain injury. 

CONCLUSION
Our study highlights the longer-term implications of mTBI, or 
concussion including high frequency of persistent PCS and 
disability, confounded by decline in quality of life. The 
presence of worrisome cognitive decline in so called mild 
traumatic brain injury patients reects underlying 
pathophysiological changes to the brain post-injury. These 
ndings highlights the need to carefully examine the patients 
with rst time concussed patients for long-term consequences 
of a single mild traumatic brain injury. 

REFERENCES
1) Kristman VL, Borg J, Godbolt AK, Salmi LR, Cacelliere C, Carroll LJ, et al. 

Methodological issues and research recommendations for prognosis after 
mild traumatic brain injury: results of the international collaboration on mild 
traumatic brain injury prognosis. Arch Phys Med Rehabil. 2014; 95: S265-277.

2) Barth JT, Diamond R, Errico A. Mild head injury and post concussion 
syndrome: does anyone really suffer? Clin Electronecephalogr. 1996; 27:183-
186.

3) Alexander MP. Mild traumatic brain injury: pathophysiology, natural history, 

and clinical management. Neurology. 1995; 45:1253-1260.
4) Hall RCW, Chapman MJ. Denition, diagnosis, and forensic implications of 

postconcussional syndrome. Psychosomatics. 2005; 46(3):195-202.
5) Daneshvar DH, Riley DO, Nowinski CJ, Mckee AC, Stern RA, Cantu RC. Long-

term consequences: effects on normal development prole after concussion. 
Physical medicine and rehabilitation clinics of North America. 2011; 
22(4):683-700.

6) Rutherford WH, Merrett JD, McDonald JR. Symptoms at one year following 
concussion from minor head injuries. Injury. 1979; 10(3):225-230.

7) Spinos P, Sakellaropoulos G, Georgiopoulos M, Stavridi K, Apostolopoulou K, 
Ellul J, et al. Postconcussion syndrome after mild traumatic brain injury in 
Western Greece. The Journal of trauma. 2010; 69(4):789-794.

8) Sterr A, Herron KA, Hayward C, Montaldi D. Are mild head injuries as mild as 
we think? Neurobehavioral concomitants of chronic post-concussion 
syndrome. BMC neurology. 2006; 6:7-. PMID: 16460567.

9) McInnes K, Friesen CL, MacKenzie DE, Westwood DA, Boe SG. Mild Traumatic 
Brain Injury (mTBI) and chronic cognitive impairment: A scoping review. PLoS 
One. 2017 Apr 11; 12(4):e0174847.

10) Stålnacke BM, Elgh E, Sojka P. One-year follow-up of mild traumatic brain 
injury: cognition, disability and life satisfaction of patients seeking 
consultation. J Rehabil Med. 2007; 39(5):405-411.

11) Emanuelson I, Andersson Holmkvist E, Björklund R, Stålhammar D. Quality of 
life and post-concussion symptoms in adults after mild traumatic brain injury: 
a population-based study in western Sweden. Acta Neurol Scand. 2003 Nov; 
108(5):332-338.

12) Stålnacke BM, Björnstig U, Karlsson K, Sojka P. One-year follow-up of mild 
traumatic brain injury: post-concussion symptoms, disabilities and life 
satisfaction in relation to serum levels of S-100B and neurone-specic 
enolase in acute phase. J Rehabil Med. 2005; 37(5):300-305.

13) Carroll LJ, Cassidy JD, Peloso PM, Borg J, von Holst H, Holm L, Paniak C, Pépin 
M; WHO Collaborating Centre Task Force on Mild Traumatic Brain Injury. 
Prognosis for mild traumatic brain injury: results of the WHO Collaborating 
Centre Task Force on Mild Traumatic Brain Injury. J Rehabil Med. 2004; (43 
Suppl):84-105.

14) Babikian T, McArthur D, Asarnow RF. Predictors of 1-month and 1-year 
neurocognitive functioning from the UCLA longitudinal mild, uncomplicated, 
pediatric traumatic brain injury study. J Int Neuropsychol Soc. 2013; 19(2):145-
54.

15) Choe MC. The Pathophysiology of Concussion. Curr Pain Headache Rep. 
2016; 20(6):42.

16) Giza CC, Hovda DA. The new neurometabolic cascade of concussion. 
Neurosurgery. 2014; 75 Suppl 4(0 4):S24-33.

17) Inglese M, Makani S, Johnson G, Cohen BA, Silver JA, Gonen O, Grossman RI. 
Diffuse axonal injury in mild traumatic brain injury: a diffusion tensor 
imaging study. J Neurosurg. 2005; 103(2):298-303.

18) King NS, Crawford S, Wenden FJ, Moss NE, Wade DT. The Rivermead Post 
Concussion Symptoms Questionnaire: a measure of symptoms commonly 
experienced after head injury and its reliability. J Neurol. 1995; 242(9):587-92. 

19) Crawford S, Wenden FJ, Wade DT. The Rivermead head injury follow up 
questionnaire: a study of a new rating scale and other measures to evaluate 
outcome after head injury. J Neurol Neurosurg Psychiatry. 1996; 60(5):510-514.

20) Colquhoun HL, Levac D, O'Brien KK, Straus S, Tricco AC, Perrier L, Kastner M, 
Moher D. Scoping reviews: time for clarity in denition, methods, and 
reporting. J Clin Epidemiol. 2014; 67(12):1291-1294.

21) Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and 
associated methodologies. Health Info Libr J. 2009; 26(2):91-108.

22) Arksey H, O'Malley O. Scoping studies; toward a methodological framework. 
International Journal of Social Research Methodology. 2005; 8(1):19-32.

23) Levac D, Colquhoun H, O'Brien KK. Scoping studies: advancing the 
methodology. Implement Sci. 2010; 5:69.

24) McCrea M, Guskiewicz KM, Marshall SW, Barr W, Randolph C, Cantu RC, 
Onate JA, Yang J, Kelly JP. Acute effects and recovery time following 
concussion in collegiate football players: the NCAA Concussion Study. JAMA. 
2003; 290(19):2556-63.

25) Montgomery SA, Asberg M. A new depression scale designed to be sensitive 
to change. Br J Psychiatry. 1979; 134:382-389.

26) Xiong K, Zhu Y, Zhang Y, Yin Z, Zhang J, Qiu M, Zhang W. White matter 
integrity and cognition in mild traumatic brain injury following motor vehicle 
accident. Brain Res. 2014; 1591:86-92.

27) Mittl RL, Grossman RI, Hiehle JF, Hurst RW, Kauder DR, Gennarelli TA, 
Alburger GW. Prevalence of MR evidence of diffuse axonal injury in patients 
with mild head injury and normal head CT ndings. AJNR Am J Neuroradiol. 
1994; 15(8):1583-1589.

VOLUME - 10, ISSUE - 03, MARCH - 2021 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


