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Evaluation of Attention Level on College Students by
Application of Cryotherapy in the Posterior Region of Neck

Ji Hong Chang*
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Abstract  Attention, an important element of human cognitive function, is an important
cognitive function that focuses only on necessary stimuli from various stimuli through sensory
systems. Although various studies have shown that environmental conditions may affect the
level of attention, the effect on attention by applying cooling directly to the skin has not been
studied much. Differences in attention depending on when and whether cryotherapy was
applied during learning and relaxation activities were examined among 36 subjects. The FAIR
attention test, a visual attention evaluation tool, was used, and statistical analysis was
conducted on the results of the sub-index of FAIR: Performance index, Quality index, and
Continuity index. Among participants who performed rest activities, the application of
cryotherapy appeared to have no effect on any subindex. Among the participants who
performed learning activities, the group that applied pre-cryotherapy (P=469.0, C=435.4)) and
the group that applied post-cryotherapy (P=457.4, C=425.4) showed higher Performance index
and Continuity index than the group that did not apply cryotherapy (P=335.8, C=301.7). From
these results, it can be concluded that cryotherapy maintains the level of alertness and
awakens attention, albeit to a limited extent.
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Fig. 1. cryotherapy Pad
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Table 1. Evaluation Protocol

Pre- ) Post-
Group | cryother Co.ndh cryother Ev.aluaf
tion tion
apy apy
S O Study O O
S2 X Study @) @)
S3 X Study X )
R1 O Rest O O
R2 X Rest O O
R3 X Rest X O
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Table 2. Demography of Subjects

Category Subject No. Avg. Age
Sex Male 22 (61%) 21.7
Female 14 (39%) 21.6
Overall 36 21.7
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Table 3. Summary of sub-indices in FAIR test

Group
Study Rest
S1 S2 S3 R1 R2 R3
M M 1.00 1.00 1.00 1.00 1.00 1.00
SD| 0.00 0.00 0.00 0.00 0.00 0.00
P M 469.0 457.4 335.8 484.2 534.4 494.6
SD| 3855 | 1026 | 557 | 1352 | 97.2 67.0
Q M 0.93 0.93 0.89 0.94 0.95 0.93
SD| 0.06 0.02 0.10 0.04 0.05 0.03
c M 4354 | 4254 | 3017 | 4577 509.4 | 459.9
SD| 526 97.5 775 | 1386 | 95.9 71.6
A : Pre-cryotherapy and 30min study
B : Post-cryotherapy and 30min study
C : No cryotherapy and 30min study
A @ Pre-cryotherapy and 30min rest
B : Post-cryotherapy and 30min rest
C : No cryotherapy and 30min rest
FAIR A1) 3 WA SHIXES] SEAo] dig
AR At oky EFe % IFIM dEaH
g Ao TR B2 ojulgt Aol ey,
4 BFL 5 IFHE YERH g AYe
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Table 4. ANOVA result for the Performance index(P)
SS DF MS F-ratio | p-val
o | Tr| 652634 2 | 32631.7 | 8219 | 0.004~
€ | Er| 595542 | 15| 39703
= | To| 1248176 | 17
- Tr| 84008 2 | 4200.4 0.489 0.623
© | Er| 1288455 | 15| 8589.7
To| 137246.3 17

Tr : treatment, Er : residual, To : sum, SS : sum of square
DF : degree of freedom, MS : mean square
* p<0.05
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Table 5. ANOVA result for the Quality index(Q)

ot

X HM168 Moz

SS DF MS F-ratio | p-val
o | Tr| 0.00607 2 | 0.00303 | 0.7720 | 0.480
€ | Er| 005899 | 15| 0.00393
= | To| 006506 | 17
- Tr | 0.00205 2 | 0.00102 | 0.7222 | 0.502
@ | Er| 0.02129 15| 0.00142
~ | Tol 002334 [ 17

Tr : treatment, Er @ residual, To : sum, SS : sum of square

DF : degree of freedom, MS : mean square
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Table 6. ANOVA result for the Continuity index(C)

2t

* p<0.05

SS DF MS F-ratio | p-val
o |Tr| 66507.9 2 | 33254.0 | 6.815 | 0.007+*
S | Er| 731935 | 15| 48796
= | To| 1397014 | 17
- Tr| 10254.7 2| 51273 0.573 0.576
@ | Er| 1342850 | 15| 8952.3
~ | Tol| 1445396 | 17
Tr : treatment, Er : residual, To : sum, SS : sum of square
DF : degree of freedom, MS : mean square
p<0.05
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Table 7. Result of post hoc on the sub—indices of
FAIR(Performance and Continuity)

Post hoc result

S2 S3
(post-therapy) (no_therapy)
P St
0.945 0.006*
(pre-therapy)

(postjrirapy) 0.012-
S2 S3
(post-therapy) (no_therapy)

Cl ooy 0.966 0.012x

(postjrirapy) 0.020-
Therapy = cryotherapy
* p<0.05
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Table 8. Result of t-test between study activity and
rest activity under the same cryotherapy condition

(P:Performacen, Q:Quality, C:continuity)

Pre-cryothe | Post-cryothe No
Index
rapy rapy cryotherapy

p 0.772 0.167 0.000+

Q 0.871 0.264 0.35

C 0.689 0.123 0.002+
* p<0.05
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