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Retrospective Statistical Analysis on Patients Admitted to a Korean Medicine
Hospital by Traffic Accident
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Objectives: The purpose of this study was to investigate characteristics of patients who were admitted to an oriental
medicine hospital by traffic accident.

Methods: The medical charts of 346 patients admitted to an oriental medicine hospital from June 1, 2017 to May
31, 2018 were analyzed. The Numbering Rating Scale (NRS) and duration of hospitalization were used to evaluate
characteristics of the patients.

Results: Acupuncture, Moxibustion, Infralux were used to treat all the patients. The most frequently used herbal
medication was Danggwisu-san(22.25%). 87 patients(25.14%) visited the outpatient department after being discharged
from the hospital. The most frequent complaint in terms of pain was cervical pain(82.7%) and of systemic symptom
was headache(23.7%). Men and younger aged patients showed higher therapeutic effect than women and older ages.
The most common duration of hospitalization was 2~4 days(42.73%) and positively correlated with therapeutic effect.
The most frequent interval between time of injury and visit to the hospital was from 0-1 days(68.90%) and showed
no relationship with therapeutic effect. The most frequent admission pathway was "Directly to the hospital”(57.51%).
Admission pathway was proportionally associated with duration of hospitalization and treatment results were not. The
most common vehicle type involved in the traffic accidents was a sedan(72.25%), accident type was a rear-end
collision(43.64%) and showed no relationship with therapeutic effect.

Conclusions: In this study, therapeutic effects were highly correlated among men, younger ages, and duration of
hospital stay, and was not for interval days, admission pathway, vehicle type, and accident type.
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Table 1. Distribution of Korean Medicine Treatment
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Korean Medicine Treatment No(%)

Acupuncture 346(100%)
Moxibustion 346(100%)
Infralux 346(100%)
Electroacupuncture 345(99.71%)
Cupping therapy 345(99.71%)
Blood-letting cupping therapy 345(99.71%)
Anti-inflammatory and Jungsongouhyul pharmacopuncture 345(99.71%)
ICT(Interferential Current Therapy) 331(95.66%)

Microwave 331(95.66%)
Hot pack 330(95.38%)
Chuna therapy 101(29.19%)
Total 346(100%)

Patients could attend multiple treatments
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Table 2. Distribution of Herbal Medication

Herb-med No(%)
EERSAIR 77(22.25%)
ENEyy @l 9] 53(15.31%)
EE L RTYIIN 31(8.96%)
ek R 5 26(7.51%)
LRI 18(5.20%)
TEH&ES I 13(3.76%)
P H AR 12(3.47%)
R s s 10(2.89%)
[EFEE 9IS 10(2.89%)
el 7(2.02%)
I =t @) 1:95) 5(1.45%)
T BRI 5(1.45%)
MIBZEEI IR 4(1.16%)
LY 4(1.16%)
I5H& 4(1.16%)
AR 3(0.87%)
el 3(0.87%)
NS 3(0.87%)
RN R 3(0.87%)
BRI 3(0.87%)
R 2(0.58%)
HERSERE T BB 2(0.58%)
NER BRE 7 2(0.58%)
E#HY% 2(0.58%)
Others 36(10.40%)
None 8(2.31%)
Total 346(100%)

Table 3. Distribution of Visiting to Outpatient Department
after Being Discharged from the Hospital

Visit to Outpatient Department after Being

Discharged from the hospital No(%)

Yes 87(25.14%)
No 259(74.86%)
Total 346(100%)
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50~59A17} 28%(8.1%), 30~39A17} 228(6.4%) S
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Table 4. Distribution of Chief Complaints in Terms of Pain Based on the Differences in NRS Scores between Admission

and Discharge Days

. . .. . (Admission)-
Admission Discharge .
gﬁf) complaints No(%) sehare (Discharge) p-value
MD SD MD SD MD SD
. 286 .
Neck pain (82.7%) 5.69 1.32 3.83 1.65 1.87 1.56 0.000
Low back pain 236 5.69 1.37 4.11 1.76 1.58 145 0.000
p (74.0%) : : ' : : : :
Shoulder pain 218 5.64 1.31 3.85 1.63 1.79 1.58 0.000
oulder pa (63.0%) . . . . . . .
. . 43 .
Thoracic & Abdomen pain (12.4%) 5.84 1.45 3.77 2.02 2.07 1.84 0.000
. 41 .
Knee pain (11.8%) 5.20 1.23 3.12 2.10 2.07 1.57 0.000
Lower extremity pain 28 5.39 1.31 3.61 1.93 1.79 1.81 0.000
(8.1%)
Ankle pain 24 538 1.13 3.63 1.88 1.75 2.09 0.000
P (6.9%) ‘ ' ' ' ‘ ' :
. . 23 .
Wrist pain (6.6%) 4.70 1.36 322 1.59 1.48 1.81 0.000
. . 17 .
Upper extremity pain (4.9%) 5.77 1.15 335 1.69 2.41 1.73 0.000
. 8 .
Elbow pain 2.3%) 538 1.51 3.50 2.39 1.88 1.73 0.018
. 3
Hand pain (0.9%) 533 0.58 233 2.52 3.00 3.00 0.225
. 2
TMJ pain (0.6%) 5.50 2.12 2.50 2.12 3.00 424 0.5000

TMJ: Temporo-mandibular joint
" Significant mean differences by t-test (p¢0.05)

kom, EAoM= 40~49417F 447(12.7%), 20~29

(Table 7). TR7IAE Yo|tf 2] g fTlof of
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SiA BASEAE, 1007F 236((SD=1.09)2.2 2 AFHOZ {9JeKp>0.05) Aozt YetA] gitt
AW} 7P B9kon, 50 1.91(SD=1.32) 208] 7|7l QlojA= 60t 7.19(SD=3.84)7} 7%
1.77((SD=1.32) 40t} 1.75(SD=1.26) £0]9Jot} &  ZAom, 70t 6.22((SD=3.898), 40t} 6.10(SD=

Table 5. Distribution of Chief Complaints in Terms of Systemic Symptoms Induced by Traffic Accidents

Chief Complaints
(Systemic Symptoms) Sex X o (p-value)
Male 162(82.7%) 34(17.3%)
10.089(0.002%)
Headache Female 102(68.0%) 48(32.0%)
Total 264(76.3%) 82(23.7%)
Male 175(89.3%) 21(10.7%)
8.217(0.005*)
Nausea Female 117(78.0%) 33(22.0%)
Total 292(84.4%) 54(15.6%)
Male 187(95.4%) 9(4.6%) .
o 28.289(0.000°)
Palpitation Female 114(76.0%) 36(24.0%)
Total 301(87.0%) 45(13.0%)
Male 179(91.3%) 17(8.7%)
L. 0.050(0.848)
Dizziness Female 138(92.0%) 12(8.0%)
Total 317(91.6%) 29(8.4%)

* Significant mean differences by -test (p¢0.05)

Table 6. Distribution of Age and sex

Age Male(%) Female(%) Total(%)
10~19 4(1.2%) 4(1.2%) 8(2.3%)
20~29 40(11.6%) 31(9.0%) 71(20.5%)
30~39 38(11.0%) 22(6.4%) 60(17.3%)
40~49 44(12.7%) 40(11.6%) 84(24.3%)
50~59 38(11.0%) 28(8.1%) 66(19.1%)
60~69 27(7.8%) 21(6.1%) 48(13.9%)
70~79 5(1.4%) 4(1.2%) 9(2.6%)
Total 196(56.6%) 150(43.4%) 346(100%)

Table 7. Distribution of Sex Based on the Differences in NRS Scores between Admission and Discharge Days, and
Duration of Hospitalization

95% Confidence _ .
Sex No(%) MD D ' o t-value or F-value
Min Max (p-value)
M 196(56.98%) 1.77 131 -0.24 0.32 0.289
Treatment Results F 148(43.02%) 1.73 1.30 -0.24 0.32 (0.773)
Total 344(100%) 1.75 1.31 1.62 1.90
- M 196(56.65%) 5.38 3.10 -2.00 -0.59 3.590
Duration of F 150(43.35%) 6.67 3.60 2.02 0.57 (0.000%)
Hospitalization
Total 346(100%) 5.94 3.38 5.58 6.30

* Significant mean differences by t-test or ANOVA (p¢0.05)
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WEARLE PPl ATt DA ot FFH SA 24 (33)
3.53) 50t 6.05((SD=3.42) &o|glom SAHCE st ARFIF S5l BARCE {9

22 (p>0.05) Ao]7} LEFA] ESITH(Table 8).
ANCOVA SARNE HAsto], J17 2 9
¥ Al NRS Zr9] S A A2 = Al
NRS 79| Ha-Z vt Ax, gEo SlojAe
o] 3.73(SD=0.96)2.& o34 4.07(SD=1.26)0] |

Table 8. Distribution of Age Based on the Differences
Duration of Hospitalization

(p<0.05)3)T}. Yoltf ¥2= 60th7} 4.31(SD=0.16)
0% AgaIr} oA, 70t 4.11(SD=0.36) 30]
3.90(SD=1.09) 40}] 3.86(SD=1.08), 50tf] 4.31(SD=1.09),
20t} 3.70(SD=1.09), 10T 2.89(SD=1.10) =0]%].0.
o SAHOE 9)(p<0.05)3]THTable 9).

in NRS Scores between Admission and Discharge Days, and

Age Patients number MD SD 9,5% Confidence tevalue or F-value
Min Max (p-value)
10~19 8(2.03%) 2.36 1.09 1.34 3.37
20~29 71(20.64%) 1.77 1.32 1.46 2.08
30~39 60(17.15%) 1.62 1.37 1.26 1.98
40~49 84(24.42%) 1.75 1.26 1.48 2.03 0.589
Treatment Results (0.739)
50~59 66(19.19%) 1.91 1.32 1.59 2.23
60~69 48(13.95%) 1.63 1.36 1.23 2.02
70~79 9(2.62%) 1.67 1.13 0.80 2.54
Total 344(100%) 1.76 1.31 1.62 1.90
10~19 8(2.31%) 5.63 3.02 3.10 8.15
20~29 71(20.52%) 531 2.94 4.61 6.01
30~39 60(17.34%) 535 3.05 4.56 6.14
Duration of 40~49 84(24.28%) 6.10 3.53 533 6.86 ((])gg?)
Hospital-ization 50~59 66(19.08%) 6.05 3.42 5.21 6.89
60~69 48(13.87%) 7.19 3.84 6.07 8.30
70~79 9(2.60%) 6.22 3.90 323 9.22
Total 346(100%) 5.94 3.38 5.58 6.30
* Significant mean differences by t-test or ANOVA (p¢0.05)
Table 9. Comparison of Sex and Age by Adjusted Discharge NRS Score
Treatment Results Patients number Aﬁgz;ed SD 19\2: Conﬁd;;;e{ ssirf (1;::213:)
M 196(56.98%) 3.73 0.96 3.57 3.88 7.98
Sex 9418
F 148(43.02%) 4.07 1.26 3.89 4.25 (0.005%)
10~19 8(2.03%) 2.89 1.10 2.08 3.70
20~29 71(20.64%) 3.70 1.09 3.44 3.95
30~39 60(17.15%) 3.90 1.09 3.62 4.17
Age 40~49 84(24.42%) 3.86 1.08 3.63 4.09 18.254 (02. '051987*)
50~59 66(19.19%) 3.81 1.09 3.55 4.08
60~69 48(13.95%) 4.31 0.16 4.00 4.62
70~79 9(2.62%) 4.11 0.36 3.40 4.82

SS 11I: Type Il sum of squares
* Significant mean differences by ANCOVA (p¢0.05)
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3) oA 7I to] 2ot X|=Eut (Table 11).
ALsH= Aol igt BREE 2-49(42.73%)0]
7P WiHstglon, 5-79(28.20%), 8~102(18.60%), 4) g
11~13E(10.47%)«1 &)tk Y= A9 NRS TEAT T 9Y
A W3k= 11900l 2.73(SD=1.44)0.& 7} 94 IE B4

stgom, 8~109 241(SD=1.22), 5-79 2.02SD= &

=

1.07), 2-4% 1.06(SD=1.07)] <&0|T EAZHOZ  o]A}(1.74%) 0|9k

8.9](p<0.05)3TH(Table 10). 2

= oISl £8 Y+t Xzt

P17 284 Aol digt &

= At 0~19(68.90%)°] 7H4 Tz

T5lglom, 2~3%(22.09%), 4~6U(7.27%), 72
Az aato] thsfr] EASE
W, Y=Y Al NRS 7] Aol 7Yoo

A7I7to] QlojA Golat AfolE HAv|o] A 2.19(SD=1.38)2 7P $4Etgom, 46U 1.98
BAS Agat A, 59 o]ijo] 240 H|5te] & (SD=0.98), 0~1% 1.80(SD=1.37), 2~3% 1.51(SD=L1.18)
ol(p<0.05)317] ARAT 94519, 112 ol4fo] o] olgAwt BAHOR $olsHp>005) Fol7}
5-1020] Hjstel ROl(p<0.053A SFgTt  uERiA] el

L7zl ot s TLoldol

Table 10. Distribution of Duration of Hospitalization Based on the Differences in NRS Scores between Admission and

Discharge Days

; 95% Confidence -
Hcggirtaaflli(;r;t(-’fon No(%) Mean b Min Max (i-i:ﬁ:)
2~4 147(42.73%) 1.06 1.07 0.88 1.23
5~7 97(28.20%) 2.02 1.07 1.81 2.24 35.888
8~10 64(18.60%) 241 122 2.11 272 (0.000%)
11~ 36(10.47%) 2.73 1.44 2.25 3.22
Total 344(100%) 1.76 1.31 1.62 1.90
* Significant mean differences by ANOVA (p¢0.05)
Table 11. Post-Hoc Test by Duration of Hospitalization
Duration of Duration of Differences between Duration 95% Confidence
Hospitaliza-tion(I) Hospitaliza-tion(J) of Hospitalization (I-J) p-value Min Max
5~7 -.96462* 0.00 -1.38 -0.54
2~4 8~10 -1.35677* 0.00 -1.84 -0.88
11~ -1.67677* 0.00 -2.27 -1.08
2~4 .96462* 0.00 0.54 1.38
5~7 8~10 -0.39 0.21 -0.91 0.13
11~ -71215% 0.02 -1.34 -0.09
2~4 1.35677* 0.00 0.88 1.84
8~10 5~7 0.39 0.21 -0.13 0.91
11~ -0.32 0.61 -0.99 0.35
2~4 1.67677* 0.00 1.08 2.27
11~ 5~7 71215* 0.02 0.09 1.34
8~10 0.32 0.61 -0.35 0.99

* Significant mean differences by Scheffe tests (p<0.05)
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6.50(SD=2.07)Z 7 A} oH, 0~1Y 6.12(SD=3.65), 5) Ef B AQUEY 15t X U X250
4~6% 5.68(SD=1.95), 2~3% 5.41(SD=2.92)¢] <=°] B B9 Afolio] digt R2E e Fi,
YA, FoISHp>0.05) Aol7F UERA] 9ttt WEARL § EYo] 2oz ydst F7t 1998
(Table 12). (57.51%)2 7F% thle2 BExsglon, oyl
AR £ 118%(34.10%), FIEL| AL &

Table 12. Distribution of Interval between Time of Injury and Visit to Korean Medicine Hospital Based on the Differences
in NRS Scores between Admission and Discharge Days, and Duration of Hospitalization

i i 95% Confidence ~
v s wp s et P
0~1 237(68.90%) 1.80 137 1.63 1.98
2~3 76(22.09%) 1.51 1.18 1.24 1.78 1.487
Treatment Results 46 25(7.27%) 1.98 0.98 1.57 239 (0.218)
7~ 6(1.74%) 2.19 138 0.75 3.64
Total 344(100%) 1.76 131 1.62 1.90
0~1 239(69.08%) 6.12 3.65 5.66 6.59
) 2-3 76(21.97%) 5.41 2.92 474 6.08 0.959
gg;;ti‘t‘:l‘i_"zzﬁon 46 25(7.23%) 5.68 1.95 4.87 6.49 (0.412)
7~ 6(1.73%) 6.50 2.07 432 8.68
Total 346(100%) 5.94 3.38 5.58 6.30

* Significant mean differences by ANOVA (p¢0.05)

Table 13. Distribution of Pathway to Admission Based on the Differences in NRS Scores between Admission and
Discharge Days, and Duration of Hospitalization

L 95% Confidence F-value
Pathway to Admission No(%) MD SD -
Min Max (p-value)

Directly to the Hospital 198 (57.56%) 1.66 1.35 1.47 1.84

Medical Hospital 117 (34.01%) 1.85 1.25 1.62 2.08

(OPD)

Medical Hospital 25 1438

0.226

Treatment Results (Admission) (7.27%) 1.99 1.16 1.51 247 ( )

Korean Medical Hostpital 4

(OPD) (1.16%) 2.63 1.25 0.64 4.61

Total 344 1.76 1.31 1.62 1.90

. . 199

Directly to the Hospital (57.51%) 5.45 331 4.98 591

Medical Hospital 118
N (OPD) (34.10%) 6.59 3.53 5.95 7.24 3432

ration o . .
o Medical Hospital 25 (0.017%)

Hospital-ization (Admission) (7.23%) 6.76 2.83 5.59 7.93

Korean Medical Hostpital 4

(OPD) (1.16%) 6.00 2.31 2.33 9.67

Total 346 5.94 3.38 5.58 6.30

OPD : QOut Patient Department
* Significant mean differences by ANOVA (p¢0.05)
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259(7.23%), oY E= YL Aoolol 2
Aol Bz S 42(1.16%) 0|9k Ao
dstel EasuAe, JElY A2 NRS 43 ol
L Local-3F]¥o] 2.63(SD=1.25)& 74 94519
om, PR YU 199(SD=L16), FHEL e

A& 1.85(SD=1.25), &¢of] 2% o= WY 1.66(SD
=1.35)9] 0|UANE BAHCE [Og(p>0.05) A}
o7} YehAl ottt d¥Loll AotAl= e
A YYo] 6.76(SD=2.83)& 7} ZAglon, opdhy
A AR 6.59(SD=3.53), Local-3t2] ¥ 6.00(SD

Table 14. Comparison of Pathway to Admission by Adjusted Discharge NRS Score

j 95% Confids .
Treatment Results by ANCOVA analysis No(%) adjusted w ssm’ Fovalue
Mean Min Max (p-value)
Directly to the Hospital ( 571?20/) 3.89 1.11 3.73 4.04
. o
Medical Hospital 117
3.90 1.11 3.70 4.10
Pathway to (OPD) (34.01%) 2,890 0.798
Admissi-on  Medical Hospital 25 ’ (0.495)
(Admission) (7.27%) 3.73 1.10 3.30 4.16
Korean Medical Hostpital 4
(OPD) g (1.16%) 3.13 1.10 2.04 421

TSS Il = Type 11l sum of squares
OPD : Qut Patient Department
* Significant mean differences by ANCOVA (p¢0.05)

Table 15. Distribution of Vehicle Types Based on the Differences in NRS Scores between Admission and Discharge

Days, and Duration of Hospitalization

Types of Vehicle No(%) MD SD 95% Confidence F-value
Min Max (p-value)
Sedan 248(72.09%) 1.75 130 1.59 1.92
Suv 43(12.50%) 1.49 1.34 1.08 1.90
VAN 19(5.52%) 2.04 0.78 1.67 242
Truck 14(4.07%) 1.93 171 0.94 2.92 0.670
Treatment Results Pedestrian 8(2.33%) 1.95 1.42 0.76 3.13 (0.697)
Bus 5(1.45%) 1.67 1.29 0.06 327
Motorbike 5(1.45%) 2.03 1.68 -0.06 413
Bicycle 2(0.58%) 2.83 118 776 13.42
Total 344 1.76 131 1.62 1.90
Sedan 250(72.25%) 572 3.17 533 6.11
SUV 43(12.43%) 5.86 3.82 468 7.04
VAN 19(5.49%) 6.79 3.95 4588 8.69
4 Truck 14(4.05%) 6.43 433 3.93 8.93 1715
g‘;;?i‘t‘;ﬁ_"zzﬁon Pedestrian 8(2.31%) 775 2.96 527 10.23 (0.104)
Bus 5(1.45%) 9.80 3.03 6.03 13.57
Motorbike 5(1.45%) 5.60 3.36 1.43 9.77
Bicycle 2(0.58%) 750 6.36 49.68 64.68
Total 346 5.94 338 5.58 630

* Significant mean differences by ANOVA (p¢0.05)
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=231), Y] 210z WYY 545SD=3.31)9] &
o|T FAHLE O (p<0.05)5HTH(Table 13).

(37)

T2 B0, SUV(12.43%), VAN(5.49%), E
(4.05%), HAH2.31%), HA(1.45%), QEHO]

ANCOVA SABAS AlAslol, Q9712 2 o)
QPe AT AzHE = A
NRS 3o W@ wEd 2w, e gt

¥ Al NRS %9

3.90(SD=1.1)& 7}
3.89(SD=1.11),

hit
oA

TEEE U

rotgen, 29 24

3.73(SD=1.10),

Local-3+9]9] 3.13(SD=1.10) &0|A|qt EA A 0=
$91H(p=0.05) ol7h LEERHA] QI9teHTable 14).

6) WESCHH 2oL X2}
TESTHE BIo A 483K72.25%)7F 714 thl

(1.45%), AFHA(0.58%) %=o]ict. A Faufo] gt

B

RiNbe |

% NRS $29] Y A9 Aol= AT}
2.83(SDx1.18)°0.2 7F¢ 53191,
(SD+0.78), QEHIO] 2.03(SD+1.68), EY

VAN 2.04
L.

93

(SD£1.71) & &0l oU BAH LR {of3Kp>0.05)
2ol 7k UeA] ekttt 717l lojA= HA
7F 9.80(SD=3.03)2 7} Ao, X3P 7.75

(SD=2.96), AAA 7.50(SD=6.36),

(SD=3.95) =
(p>0.05) 0|7} UEFUA] QITHTable 15).

EoIAE SAHCE

VAN 6.

Folg

79

Table 16. Distribution of Accident Types Based on the Differences in NRS Scores between Admission and Discharge

Days, and Duration of Hospitalization

. 95% Confidence F-value
Accident Types No(%) MD SD -
Min Max (p-value)

Rear-end collision 149(43.31%) 1.73 1.25 1.53 1.93

Left lateral collision 50(14.53%) 1.62 1.44 1.21 2.02

Frontal collision 44(12.79%) 1.57 1.37 1.16 1.99

Right lateral collsion 42(12.21%) 1.66 1.02 1.34 1.97

Multiple collsion 40(11.63%) 2.18 1.50 1.70 2.66
Treatment Pedestrian accident 8(2.33%) 1.95 1.42 0.76 3.13 (823(1))
Results Motorcycle accident 5(1.45%) 2.03 1.68 -0.06 4.13

Fall accident 2(0.58%) 1.63 0.88 -6.32 9.57

Crushing accident 2(0.58%) 2.38 0.53 -2.39 7.14

Rollover accident 1(0.29%) 3.00 - - -

Sudden stop accident 1(0.29%) 3.00 - - -

Total 344 1.76 1.31 1.62 1.90

Rear-end collision 151(43.64%) 5.57 3.37 5.03 6.11

Left lateral collision 50(14.45%) 6.02 3.46 5.04 7.00

Frontal collision 44(12.72%) 5.95 3.43 491 7.00

Right lateral collsion 42(12.14%) 5.69 2.95 4.77 6.61

Multiple collsion 40(11.56%) 7.03 3.78 5.82 8.23
Duration of Pedestrian accident 8(2.31%) 7.75 2.96 527 10.23 (g?lzg)
Hospitalization ~ Motorcycle accident 5(1.45%) 5.60 3.36 1.43 9.77

Fall accident 2(0.58%) 7.50 4.95 -36.97 51.97

Crushing accident 2(0.58%) 5.50 0.71 -0.85 11.85

Rollover Accident 1(0.29%) 6.00 - - -

Accident while riding bus 1(0.29%) 9.00 - - -

Total 346 5.94 3.38 5.58 6.30

SUV © Sport Utility Vehicle
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7) U 2Rt |25y

5 WY Ex;o] disid EAYW, $HEE
(43.64%)°] 71 thleg Bysigion, &ukx
E(14.45%), AL2E(12.72%), S-ZHF25(12.14%)
EEE(11.56%) 5 «wolglth zazto] gt &
A F A=Y A9 NRS 7] Aol AL
BAAXNE g5 AT 3.00(-) 08 TP 94519
A5k 18o] Efolylon BAHCRE {3k (p>0.05)
Zol7k YetA] ookt dg<o] SlojhE By
2+ A37E 7.75(SD=2.96)& 71 ZAom, et
I 7.50(SD=4.95), B3}=E 7.03(SD=3.78), J=4t
FE 6.02(SD=3.46) 5 o|goU BAHCE {9
3H(p>0.05) Zto]7F VFEFEA] 9ttHTable 16).

|_
2t

BEATE AT Y5 telel delsielrs
gl AGOE FIER, THlK, I, MHH, L, 7
53k fAA Bgov, Sl , e 314
2 th3AA shfel Agoz sty Azsiget
9, PR R, TR, LR, W
WA, AR 53 e AEE HOR Sof 3
704, HBAR, $E, FUE 5 BT
)

el gt T4 o
Do ghpgele] oz el BEATR Wy

%

9] 37}, Kim'? 597 9] TS oz EXA)
of dheiA mtelsfElet. Kook Jgt 5097,
Yoon''2 QJ¢igt 11289 $Ape] ERFAT UE
9 A9 %310l TAE o2 BAsIgoH, Jo!
2 st 13799 IAE PO FTHHoR
¥ A9 SHEE Visual Analogue Scale(VAS)
HAxg gGristartk. KimWe Ydet 5008, Cho'®
& AT 3479 SRS YO R AR REg
3 fEo] Y7 Amrads BAsIgoH,

rl
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Jeon'" e YT 48679 FAE toR WatH
Agt oo w75 Wl Sl Ex
AgqNs JU7I17E B 245k Shin®
AT 1,16289] SRS FRxFAN T FEFLE
AE LAY FFHAR szt AY7IZHE B A
HH 07 ARFIE FAoH9 o, Song®2 U
33289 SAE iR AR FEAT 1 7
zgAERo] Agave] oisjd  VASS: Pain
Disability Index(PDD)E 53 7fdHoz2 X319
. oleie AFEE Folo] BHARIL ol e
A0 At Ty gk oR 7|E9] WEA
a0 ok gtejAe] AFEL FFAYU AR B
9} ROM(Range of Movement) Ao ALE 7|5
o7 sto] YX|(Complete Recovery), 2-5>(Exellent),
S A (Improvement), |3 (Mild Improvement)©.2
Yerol SHES Bste S, s ol
Zde 349 A Hele] S Suo
=0 Hasituy 1¥Y 2459 A4S Bla
=8 QoA Ao JloH, 55 F97F WAY
O 4% SR A4S 2d=E dA
A AASHA & o, A9 Me7E 2 kel {ioh
ojof & Axp= HiAdist F& 00l 1
Zh gt g 34689 S tdo R AmsH,
ropA, HY & o AR AAofFo digt
LS FARLL, F4F, A% 2 Y, dA7IT,

2 SIS 28U, B BRoIF, is
, FEUFEC] ol BEE YEHEAIY
Numeric Rating Scale(NRS) 42| z}o]9] BH4t3} )
77| A Soto] EEXERE AmAAfo] gt
BAS Adskld

Qo NRS 579 AR Ot Ha
3k §¥{(Minimally Clinically Important Difference)
o dside dehdz, JEER, AVER Bl =
o7b =1 et o A7 BEH2 NRS
27}k 2 points O THEAL AYA|e} B w5t
30%eld =4 E A9l 4R 997t vt

o o



=&7dofoll st 70~100% A, S-S A5
2 5700 30~70%2] /WA, PlEHE 0~30%°]
M, B BFHS 82 oRtE ERoto] AYE
st

SHMEE| QH(ICT, MW, Hot pack)> AEx47]
(Pace maker)E 283 A%, A4 g, 4AF
o RS JAReL 22 77150
HEZ AQdskar AlFgstich A2
AR St ol BHA ARESIGH. FUAR
o] % 1018](29.19%) =2 HE A=[of| H]s] HlE
I 228, ols & 871500 sidole =4dol
ol stejete §471 93 AdEiol oA FuUA|
BE 55U%E Y = 7ol AdstA gt
£ Adsto] AJ5IS7] wiizolth. ARsAbARaLEh=
712 xet AFde = Qlsf WA SH=Y A=
o} AES WIFGFE WIE Adk= BF
o] Sltt. old wet gApof|A Eol7k AR =2
AEAEY Alwo] wet FoidtEs ARs HFE
NPEGEY H2]9] HLA7F Al o] Qlrt.
7t AR Sachke S0 TEY FEet
EQF gotEE A ES oEst F BRA0] 9l
th. ol wE} BEAoE ARE AlPsto] EAtY
SAEE HEA olF°] ] eiie AEmsTY
A7F FHsford BRoAgo] itk 3 AFAt A
= RIds] ot SA=0l e adtdd A=
To| o]FofA HAA A
Z23E 44 7]Hgi.
roJoA oFE B AU

A, BUAN o BEE ARE AL, WS

N

oE > K ooE
do it
T
ol r
o i,
> ol
Y i
re
a7
(o]

IEL gtoF BR8-S FAogeH 8(2.31%)7t
sigatgict. WEALR Qlo) A THES #
i, i) s N oR thSAI7) I ik, M
TGRS, RIER  TEAVEA, fiREm] AHE AR
sied), ol#fet Ao wet 74 Fa5H 23 A
w2 i A=) IRl EESEEeIit 1 92
€ 7F =g s $4Z(Table 2)Q1 STk
9] A7) F2 Aol= [EH Mk, 1 L8RS 8
Boll F2 2o|= iFkkE M, BREEES MR,
O M A 22 S0 F2 2A0|= vk
% willbkiess So] chl=E A9 Ao

B¢l o]% o2 BYA =T} ool A7t 87¢
(25.14%)°]™ o]ojA]7] ok -9<= 2592(74.86%)
o8 FYAEZ AAE= AFo] WrkTable 3). °]
£ IBAE BT AAREC] dY7ITEt
SARE o} ZA4o] SHEo] Q2 ojojx|A] ¢
2 7399} 3749 Aol oA Yl siret:
At Aol Q1A APgol whet AFEAk Ao 3o
£ e A9E Bl wE Yehd A3 Als
ek g3t Aol dist meke oAl 25 &
AEoA AH o AEE ofojAA] F o]f
tiste] HERARS Shs § FERAP} o]Fo|Hof
Sttt

FAEC] A% FHE T FoHE EXA
A does AT HTE(82.7%)0] YtkTable
4). o] YL WEARLY FEYFE FuF S
Eo] 7MY WOk, e &4 (Whiplash syndrome)
o B2 AFH] 718 &£gho] Aot Kool
A Aoz AR, Agavke $HE5Y ¢
FEBo| FAGoRE TP 4 aNE AT
SAHLE {OJ3Hp>0.05) ZFo]7F UEHA] L,
2O = Z47F 38(0.9%), 2#](0.6%) = F-=5513
OO (Table 4) 35 ¥ B2 HES HIgo= Fit
of deiA HSs 2 Zaio] rh. BAZHCE
T (p<0.05) A5aIE B 5 F FolA
A Zol ARFI} 7Y ot o FE&ES,

i

=2
Z AL

ol

[e)
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#5 5 folil: ol oz dE 53 24
Sof ujste] 714] WV AT YA % AP

7t itk ol whet R =] Ayt B2 A vEr
= A28 AREHY ‘3 W2 A7t a5tk
HAA F449] o] oiM= F8(23.7%)°] 7t
% HIRSISI=H|(Table 5), AFTL FA] AHH 0= o
AT TR St A0l gE ALz dlstel
A0 AR, Jang?] Ato] 2 X
g & 235 (Post-concussion Syndrome) THA}Q
20 50l 502 Ui, s Ao
A2 2 £ 94, A BHL ool
o2 Fol(p<005 H Bol T4SIHOH,
ol ZAL YAo| JHET Ho] BASA,
SAH02 ROHE-0.05) Hol7} UERA) ekt

ol ol ool WAe] Hlste] AAH H4L o
o] 2asie 40l e, cigol ol qu
A4eAo] ool et e @yo Amdr

sk SAE9] Ao digh £3of disiA B
A FAJo] 196%8(56.6%)C.F 034191 1508 (43.4%)
Hrh oF 1318 B2 H3S HJTHTable 6). 2016
9 Al FAAEC wEd 94 R
205,4277H(61.9%)0]1 0, ofA FAR7} 126,293
(38.1%)°1 AT, A7) BAR=ES} vlwotd £ A

ol Bgo] FAFORE £ MRS HAT, A
Hozt ojgel JUA=gol EE AS T 4
k. SR @9 Wlgo] Tk ol4g AAsH
o, 2} e vlgo] Alol7} w2 AL oty7]d]
SARIRSE FFgo] vttt & & 3ok @A
@439 EA7E ool Blste] o gol Exsk= A
249 FdEC] oAl Histe] AiAor #o
Z°] YT 717 Aoz ArEd”. o o
Amado] disjA RAEAE, A=A A9
NRS £$3] zjo]= WAo] ] E=9kA|4, EAFOoZ
GJak(p>0.05) Zol7} LA gkgtet. J7Izte
AIA ool HAEY F2(p<0.05)3HA 2%

fu e rlo
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(Table 7). M2 T2 JL7IZFEt FofsHA %2
NRS 9] Alolg Heol AL AdZHoz aypt o
£ 5k 22 YA Amavt F49 JoiA
AL7|oleke Wz QI8 e A9 NRSE
A7t o] =EHA Fe 7R At
ANCOVA SAEA S AARIIH. 4971 3 <
€ Al NRS @9 Y2 AT A2AE = A
NRS 39| a2 vlagt 23, JEof Aode &
3ol ojgo] wlsto] A=Y E B Al NRS gto]
woton AR #2|(p<0.05)5H3{th(Table 9).
ool F/dof Hlste] S| TAE ¥ HY A&
ool FAH Z4< ¥ Bo| AT (Table 5),
WEANS} 72 AbAo] tigt 5ol A, B
% 5850 oiE ARAES ol meh ehd A
T Ao,

gl mE voltidze] HlxE RASEAY,
H/dolA= 40, 200, S0, 30t & &2 WY
o0, ofgollA= 40, 200, S0, 304 5 &2=
gokon, AAdors 40t7 7 BReH, 20
o, 50tf], 30t & <o|UtH(Table 6). 2016W W&
AL SARNA Y AFdPE RS BH, H0lA
= 51~604] 11.4%, 41~50A1 11.3%, 31~40A4] 11.2%,
21~304] 10.4%, 61~704] 6.4% <=0]FH oM, oJAd
A 51~60X] 7.7%, 41~50A4] 7.3%, 31~404] 6.2%,
21~304] 5.8%. 61~704] 4.0% <=0]F o HA|Z o

= 51A~604] 19.%, 41A4~504] 18.6%, 31~40A
17.5%, 21~30A4] 16.2%, 61~70A] 10.3% w02
ottt o £ Ak FPEe] YU IR
BREg} olg Holkd), EX o2 2009 Lol
7H 491700 ek FelAl Rolr} Ak A2 Fe
29] Uo7t BEALZ o] Yk 57k
god, BEAO] e 984S B4 Ask
$5 2 W14 3450 g det ot 43
Aol A2 I SH HPo] T Yolo| uls
90 wet et 2z ARER?. £33
39| Uoldrl £aS 43 sk Aol ke
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A3} AUEYl Al2F 0] HHs} Hof uheh s o]
et SEo AY IFe gol B d
HolMe FFo] U2 AR AREL oo tfsto]
+ F7HQ d77h Besith voltiER e A
ol thefA EAIs) HAHE, A A9 NRS 4]
ol 107} AFAI7 7H =9koH, 50T, 20
i, 40tf =ollout FAHCE FoRKp>0.05) A
o7k YERA] ket Je7Iztell YoiA= 60th7t
71 AgeH, 704, 40, S0 <zolglem BAH
O & {FOEH(p>0.05) Ao|7} YERFA] QFTHTable
8). olo] wieh Az awe] B4 ot PY7]zto]
+ HeE A8 AEYE A9 NRSFHE] Zol7} 7
et =37 gk 7MsdE Aetelel ANCOVA
FAEAE AABHET d97IRE 9 99 Al NRS
] G2 At Az HY Al NRS gt 3
& Hug 23, doltf Hae cothrt Y Al
NRS $27} 7P &qkom, 70tf, 30tf, 40tf, 50
o, 20tf, 1oth o ®olgleH SAHCE {9
(p<0.05)Fth(Table 9). 60t] o]Ato] 50tf o]atrr},
20t} ofst7t 30t ot EA Al NRS 47 &

Stk Z, oIt BesE AR TAEE ol
L AL oujsiy, RyEUSE 2BAAY Tk
o WolA|x AREAZo| GHoRA FHeo] ol
Aol we} ekt Age Amst

At 717t dist £ E B 2~4Yo] 7}
% Aistglon 5479, 8~10%, 11~1399] $o]3)
Th(Table 10). YEI YA NRSF=A] 2fo|= 4 o]
7} 1.06(SD=1.07)2 7F¢ wore=d|, dAazo= 9
«W A A= B FE RlojhH,
%, A5 HY2 349 AR g 7i B}
= A9} T2 ARBIAEQL FEol RIS AP
et JYAEE FAG| PEOf HY T ZA=
At 5~7doM = YEIY A9 NRSTXH 2t
o]7} 2.02(SD=1.07)2.2 YAF o7 997} QIA A
Ael 90 Jd7]7o] dojdss 559 &
ot Aot HlEHos AR ARE Btk 497

-II

ol oA 2 (p<0.05)3t AolE EI7]0 A
A4S AR 23, 59 ol4fo] 2~4%0] Hlst &
O(p<0.05)3HA P53t 119 ool 5~1049
H|5k] §-9](p<0.05)31A] <=3l tH(Table 11). =,
AY717o] AoAH TvkE arh AR g
Agadprt v o S/t 0% WAL
S Hiet AR S & 4 At

20| Y717 A9H dof itk XS
AR 23, 0~190] 71 Tl ZE3IAT
(Table 12). 0~3¥9] 7|75t WS Hl&o] 90%
oo itk YU ALSHA skt
ol YA Aol tiek A& %EA 754
=0l & o 9loH, AAAEe] YR
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