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Only one of the subjects had an abnormal EEG in the form of suspicious theta waves in 

the light region (Figure 3.2). The patient with the abnormal EEG sustained 

two MTBI's during the season and was out of competition for a total of 21 days. When 

the normal mean amplitudes of the different waves in the different positions were 

analyzed, there were smaller amplitudes of the theta waves (4 - 8 Hz) in the right 

temporal region (T4-T6) in group 2 when compared to group 3 (p=O.OIS) and in group 

I when compared to group 3 (p=0.01) (Figure 3.2). Differences in mean amplitude in 

this region between group 1 and 2 were not statistically significant. The same 

observations were for the theta wave frequencIes on the left temporal region (T3-

TS) in group I when compared wlth group 3 (p=0.03). The mean amplitudes of the beta 

waves (13 - 30 the right temporal region (T 4-T6) were statistically significant 

smaller in gronp 2 vs. group 3 (p=O.OIS) and in groupl vs. group3 (p=O.OI) 

3.2). Differences between groups I and 2 were not statistically significant. mean 

amplitudes of the total waves (I-30Hz) were statistically significant smaller in the right 

temporal area (T4-T6) of both groups 2 (p=O.004) compared with group 3, and for 

group I (p=0.006) compared with group 3 3.3). 
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Figure 3.3: Mean micro volt in the right temporal area of different groups. 

Values are mean ± SD. * p<O.OS. 

Table 3.1 gives descriptive information on the EEG performed on the subjects. The 

positions on the head that detect the total, theta, alpha2 and beta waves, are described in 

all the groups towards mean amplitude in j.!V and SD. Statistically significant p-values 

are printed in italics. 

Table 3.1: 

Group 3: 

Variable 

Total 

[1.0-30.0 Hz] 

Theta 

[4.0-8.0 Hz] 

Descriptive information on the mean j.!V for each frequency wave in 

the different positions of the EEG 

C4-P4 P4-02 T4-T6 T6-02 C3-P3 P3-01 rr3-T5 T5-01 

N 9 9 9 9 9 9 9 9 

Mean 45.6 57.9 61.3 52.6 44.5 55.5 53.3 51.3 

SD 16.9 22.3 22 18.8 16.6 22.7 21.7 18.2 

p-value (a) 0.16 0.69 0.004 0.98 0.28 0.51 0.07 0.89 

N 9 9 9 9 9 9 9 9 

Mean 8.5 10.7 10.4 9.9 8.1 10.2 9.1 9.7 

SD 3.7 5.2 5.3 ~.4 3.1 4.7 4.5 4.2 

p-value (a) 0.08 0.42 0.015 0.71 0.14 0.26 0.11 0.55 
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p-value (e) 

Beta N 

[13.0-30.0 Hz] Mean 

SO 

p-value (e) 

Alpba2 N 

[8.0-13.0 Hz] Mean 

SO 

p-value (e) 

p value (a) = group 2 versus group J 

C4 • P4 '" Central 4 - Parietal 4 (right) 

P4 . 02 = Parietal 4 - Oecipita l 2 (right) 

T4 • T6 = Temporal 4 - Temporal 6 (right) 

T6 . 02 - Temporal 6 - Occipital 2 (righl) 

C3 • P) = Centra l J - Parietal J (left) 

P3 ·01 - Parietal 3 - Oecipitai I (left) 

13 . T5 '" Temporal J - Temporal 5 (Ierl) 

T5 . 01= Temporal 5 - Oecipilal I 

0.9 1.7 l.l 1.99 

0.75 0.80 099 0.93 

9 9 9 9 

9.2 12.3 11.3 13.0 

1.6 3.4 3.5 3.5 

0.62 0.73 0.99 0.67 

9 9 9 9 

11.5 18.4 10.7 19.2 

5.1 7.5 4.7 8.2 

0.68 0.57 0.77 0.64 

p value (b) = group I versus group 3 

1.2 
1

18 1.3 1.6 

0.90 0.94 0.91 0.97 

9 9 9 9 

9.6 11.5 12.1 12.1 

1.6 3.3 3.2 2.7 

0.63 0.88 0.99 0.92 

9 9 9 9 

11.9 17.1 11.3 17.7 

4.8 6.9 3.9 6.7 

0.80 0.77 0.82 0.75 

p value (c) = group' versus group 2 

For group I (vMTBI) correlations (r) between the mean amplitudes of the beta 

frequencies in the right temporal region (beta (T4-T6» and the mean amplitudes of the 

beta (T3-T5) (0.61), theta (T4-T6) (0.85), theta (T3-T5) (0.78) and total (T4-T6) (0.78) 

frequencies were significant (p < 0.05). In group 1 correlations between mean 

amplitudes of beta (T3-T5) frequencies and the mean amplitudes of the theta (T4-T6) 

(0.64), theta (T3-T5) (0.67) and total (T3-T5) (0.66) frequencies were significant (p < 

0.05). Correlations between the mean amplitudes of theta (T4-T6) frequencies and the 

mean amplitudes of the theta (T3-T5) (0.95), total (T4-T6) (0.97), total (T3-T5) (0.79), 

alpha2 (T4-T6) (0.75) and alpha2 (T3-T5) (0.65) frequencies were significant (p < 

0.05). Correlations between the mean amplitudes of theta (T3-T5) frequencies and the 

mean amplitudes of the total (T4-T6) (0.96), total (T3-T5) (0.92), alpha2 (T4-T6) (0.83) 

and alpha2 (T3-T5) frequencies were significant (p < 0.05). Correlations between the 

mean amplitudes of the total (T4-T6) frequencies and the mean amplitudes of the total 

(T3-T5) (0.86), alpha (T4-T6) (0.86) and alpha2 (T3-T5) (0.77) frequencies were 

significant (p < 0.05). Correlations between the mean amplitudes of the total (T3-T6) 

frequencies and the mean amplitudes of the alpha (T4-T6) (0.86) and alpha2 (T3-T5) 
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For group I (vMTBI) correlations (r) between the mean amplitudes of the beta 

frequencies in the right temporal region (beta (T4-T6» and the mean amplitudes of the 

beta (T3-T5) (0.61), theta (T4-T6) (0.85), theta (T3-I5) (0.78) and total (I4-T6) (0.78) 

frequencies were significant (p < 0.05). In group 1 correlations between mean 

amplitudes of beta (13-15) frequencies and the mean amplitudes of the theta (T4-T6) 

(0 .64), theta (13-15) (0.67) and total (D-TS) (0.66) frequencies were significant (p < 

0.05). Correlations between the mean amplitudes of theta (T4-I6) frequencies and the 

mean amplitudes of the theta (T3-I5) (0.95), total (14-16) (0.97), total (I3-T5) (0.79), 

alpha2 (T4-T6) (0.75) and alpha2 (D-T5) (0.65) frequencies were significant (p < 

0.05). Correlations between the mean amplitudes of theta (T3-Ts) frequencies and the 

mean amplitudes of the total (T4-T6) (0.96), total (TJ-TS) (0.92), alpha2 (T4-T6) (0.83) 

and alpha2 (13-15) frequencies were significant (p < 0.05). Correlations between the 

mean amplitudes of the total (T4-T6) frequencies and the mean amplitudes of the total 

(D-Is) (0.86), alpha (T4-T6) (0.86) and alpha2 (D-Is) (0.77) frequencies were 

significant (p < 0.05). Correlations between the mean amplitudes of the total (T3-T6) 

frequencies and the mean amplitudes of the alpha (T4-I6) (0.86) and alpha2 (D-Is) 
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Figure 3.4: Correlation between amplitudes of beta frequencies in the right 

temporal area of group 2 and % change in academic results of 

Mathematics, Science and Latin combined between year 1 (2 years 

before study) and year 3 (year of study); r=-0.86; p=0.006. 

Academic results 

There were no statistically significant differences in the academic performance of the 3 

groups over three years (year of study and 2 preceding years). 

Neuropsychological test results 

In Table 3.3 descriptive information on the results of the neuropsychological tests used 

in this study is depicted. The mean score on each neuropsychological test is based on a 

Z score (Table 3.2) to classify the ability level of the subjects. The Z score on CTT1 and 

CTT2 are reversed (for instance a score of -0.50 is normally classified as low average, 

but here it is classified as high average). 

No statistically significant differences were observed between the 3 groups studied. 

The CTTI was average in all the groups but CTT2 was high average in all the groups. 
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before study) and year 3 (year of study); r=-0.86; p=0.006. 

Academic results 

There were no statistically significant differences in the academic performance of the 3 

groups over three years (year of study and 2 preceding years). 

Neuropsychological test results 

In Table 3.3 descriptive information on the results of the neuropsychological tests used 

in this study is depicted. The mean score on each neuropsychological test is based on a 

Z score (Table 3.2) to classify the ability level of the subjects. The Z score on CTT1 and 

CTT2 are reversed (for instance a score of -0.50 is normally classified as low average, 

but here it is classified as high average). 

No statistically significant differences were observed between the 3 groups studied. 

The CTTI was average in all the groups but CTT2 was high average in all the groups. 
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*Aitematlve training & rehahllItatlon programme follows a stepwise process. Proceed 10 next level once asymptomatiC 

at the current level. If any symptoms occur after concussion, the patient should drop hack to the previous asymptomatic 

level and try to progress again after 24 hours. 13. 

I. No activity. complete rest. 

2. Light aerohic exercise such as walking or sllltionary cycling. 

3. Sport specific training - for example, skating in hockey. running in soccer/ rugby. 

NOI1-contact training drills. 

5. Full contact training drills. 

6. Game play. 
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