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—{ Abstract

Study on the Applicability of Thermography as
Severity Measurement in the Patients with
Osteoarthritis of the Knee

Seo Byung-kwan®, Ryu Seong-ryong”, Kang Jung-won’, An Kyung-eh®", Lee Jae-dong’,
Choi Do-young®, Kim Keon-sik™", Lee Doo-ik"™", Lee Yun-ho" and Lee Sang-hoon”

*Department of Acupuncture & Moxibustion, College of Oriental Medicine, Kyung Hee University
**East-West Medical Research Center, Kyung Hee University
*“*"Department of Anesthesiology, College of Medicine, Kyung Hee University

Objectives : To investigate the applicability of thermography as severity measurement in the patients
with osteoarthritis (OA) of the knee.

Methods : Data were obtained from 80 patiens with OA of the knee. They were asked to answer
two disease-specific questionnaire (Western Ontario and McMaster Universities (WOMAC) OA index,
Lequesne’s Functional Index (LFI)), one generic instrument (Korean Health Assessment Questionnaire

(KHAQ)), VAS in order to assess the severity of disease, quality of life, and degree of pain and taken
thermography in standardized environment.
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Results : The thermal difference between ipsilateral side and contralaterla side of lateral aspect of -
knee was correlated with that of medial aspect of knee, and the thermal difference of anterior thigh was
correlated- with - that of lateral medial aspect of knee and patella regnon - Age, duration .of disease,
duration of moming stiffness, sex, crepitus, and painful - ‘side of knee were not’ correlated with the
thermal differences of each region. LFI, WOMAC, WOMAC pain subscale WOMAC stiffness subscale,
WOMAC physical function, KHAQ, VAS were not correlated with the thermal differences of each region.

Conclusion : Futher study on the thermography on OA of the knee in population with appropriate
severity grade and the standardization of analysis of thermographic data were recommended.

Key words : Osteoarthritis of knee, thermography, correlation, LFI, WOMAC, KHAQ), VAS

i~
)
e

o g o
i,
ik

1o

LY, oX, ok
it
oXx,

o i o

e g

oo

e
Wl Ry ooX g b1
=) R
};g}ﬂ
T

© (2
o

3
o

Ir
o

LTI
o
P
oz
tlo
2 4
2
o,
fr o

o 7

=
e
‘2
S -
N
o
o
1)
©
¥
r 1r
g
gi
o
).
of
d{
)

]

7 AL, obEo] B4 tﬂ o o 7}21

< E%‘“}OM: skar, 8hale] o] A& whgdsioiof
g}’ g4 pdde] Aan N8g Hrisly] 9
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(Visual Analog Scale)s2, 715 AHE 387
et} WOMAC(Western  Ontario  McMasters
Universities Osteoarthritis) index, LFI (Lequesne
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14-7841¢] 9y &3 T HAA

Agd 2 F 2 Ao Fod i&x}_
A Bzl JAd gty Hishe £
& WA AT} FEE gArES T 5
AL A7 SAAE YT 5 e A
By sndde Jd e

American College of Rheumatology classification

criteria Yol W} hge] @ Fo

@ell st 4

o -
2 AAHE

@ knee pain AND radiographic osteophytes OR

®

knee pain AND age>40 AND morning
stiffness <30 minutes In duration AND
crepitus on motion

H 7| &2 E)

(1) A7A2 65 ojdlol] g2l 59 AR
AA7 U FAE A A9

(@) A7ret 9343 Aol A= 49

) A A48 2 g Ae g dodgy Aoyl
A AS

(4) oFEol digh kS0 7o)l 9= A

O Aeddd, Az, dfree Flor gls)
o FEagd 4TS Fol g3 FA o
TS FE Ae

(6) RA factor>1:40%1 A%

(1) AAME ESR>40mm/hours! 7 -$-

4, ol

(1) A4 ALEAL Y3t APA Fn)

RS2 Abde #alel WY HHE T =}

SAAA e F F dE 8%lo] UETHE VI
E3ta ofgtd AALE vE A Pe=E s, HA
A 15 odede d3Es AN, 2% 2 A
WEAE HAT 24AZEoele AR EEF
o, AL YL olAREH ZAAESe ¢y, AF
59 BEd A3 E&& FAAIH, HA A 4
ANzZF Bohe FA3=EE g AL FFe
FefA7E He FoR sl HYFS RS 49
A9E AAEEE s, AUeEEe $4 24T o
Aoz FAEL AAL A geldeoA 2087 A
S50 A& eE s tHTable 1).

(2) gzte] A

statE N HAA A A7 7 Asioha Az
= AAE H3eE e, eRARYe 257t
Aol o F-glo s 0330‘?: ?%E% skich

)
o]
=

HdaAdE AR5 AHEes

) B2te) 97}
Bael 4%, 324712
7, ¥% A% 7, AsA

motion reduction®] ?r—tf*, Use of assistive device]

f

X,
eV
ol

, BARE(E A,

24 oy,
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Active

FH)E B EAgg fistd, AR A
AR = knee X~ray(AP, lateral view)E Al 38},
Fojsts  AAze g4 AR SGOT,
SGPT, &vwa defdl dAIgolEd, ESR,
RA factorg Aldjatsict

siape] dAE7IE Yl WOMAC A#= ¢
[equesne’s Functional Index, KHAQ, VASE °]&
sto] HaA £RAPY FTATITES Y 2 T
Zo AxE FHrisldoh Azt el AH
reo] thaFstel MEA #|Ae] Wb R 5
ol HrhaE AE FEE ’%%‘?3‘}31 AFA S
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Table 1. Environment Standardization for DITI™

1 Age
2. 29 H9A °l° 741'
(NE, B4d %5, HY
AerE 3%24 g §AFEE
AL ALAHE 08 oo g i
A} A e FAE
AR89 Y8 59 olstaye 7
AR, FUxYE, AFERYde 52
AFAHE AR F Og d52 g
olE, 4, 9%, &

49 2548

EZo] dE B9
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A e AEE B
Aol AdEd A AL uADelE
A W] ]2,

AAsA et

0. Shdel ARYH Age] ME WG FASI] G Az BY ¥ FAW 2AF gl @

¥ oo &l

W, A7 540 M dsidHste 48
< ¥olE = Y& independent T testS o] &
31, WOMAC, LFI, KHAQ, VASSt #elA A
o]z AFQ internal validityE #7}sted
cronbach alpha #B8& AMHEE T, AFELY
HHAE vlugedde

spearman’s rank correlations ¢}

ARAL SPSS 120 for windowsE A3}

}

ol
[ T e r

_mR

>

\

O:

pearson’s correlation %
£3}e], P<0.05Y

W EAReR fFold Aow s,
m 2 =
1. hAMRIS S| Auls EM
TARE 58244 (SD 691), HFANEE
10891c (SD 652), 3dAF& 6251kg (SD 7.11),
HEFdr|7be 74343 (SD 760)019th 300 249
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(25%), 40t} 109 (125%), 50t 329 (40%), 60TH
36 (45%)Z 50t 60th7t 7HE Borew, Axe
67Ho 2 AA aAe 838%E AAsY H=

SREZS Fade AL BY (& 154, 188%
189 25%)0ln 45 &} %%—-g— sadte 2
477 (5R8%)°1%1. 0, 5% (T25%)NA A&

tlo rir

sxstgon, 439 (B3 %)OM Hi 4598
(SD 828)7t 2z2747+& eI

HAHeRE 25%9 #AV FEEY O4E
34893 250%8A7 18RS iiz‘ﬂ‘ﬂﬂ 252
A7t Bude sS4 2ZydE 34 F
Sadte BA7E 53] AQdth o 55%ﬂx}7} fa s
ABE AP, 688%HAT} FUXnE A

X

m\m

n:

AL B 25%BAF BE7) A Agel AT
(Table 2).
EWd 929 &3 AZe LExolE 0031

4T (SD 021300195, UES) B23 Aol ox
ol 0.0806°C (SD 0.2205)01Qx, &£A4F HH9

23 A& grxzaboj= 00116 (SD 0.1731)9]
A1, dEuee] BT Axe LEAo)E (082
6°C (SD 0.1987) 2 YEI%H(Table 3).
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Table 2. General Characteristics of Study Population

Characteristics Mean SD No %
Age(years) 58.24 691
Height(cm) 15891 -6.52
Weights(ke) 62.51 7.11
Disease duration(years) 743 760
Morning stiffness(min) 459 8.28
Man 13 16.3%
Sex
Woman 67 33.8%
. Right Knee 15 18.8%
Site of OA Left Knee 18 22.5%
Both Knee 47 58.8%
moming stiffness(within 30min) 43 53.2%
crepitus 58 725%
trauma history 18 22.5%
hypertension history 20 25.0%
Diabet Mellitus history 2 2.5%
Experience of Oriental medicical treatment 4 55.0%
Experience of Western medicical treatment 55 68.8%
Need of aids 2 2.5%
Table 3. Descriptive Statistics of DIT!
N Minimum Maximum Mean Std. Deviation
R1 77 -0.36 0.68 0.0314 0.21298
R2 77 -0.42 0.66 0.0806 0.22049
R3 77 ~0.48 0.49 0.0116 0.17310
R4 77 -0.36 0.66 0.0526 0.19368

Rl = thermal difference between lateral aspect of knee, R2 = thermal difference between lateral aspect of knee,
R3 = thermal difference between patella region, R4 = thermal difference between frontal aspect of thigh

> CHAXIS )
A el Ay
HAAEY] d¥s 353 dZHe 2ol
pearson’s correlation coefficients= €% & 4]
%, UERY, 4594 47 0061, 0010,
0.014, 029201031, ©18717F3}9] pearson’s correlation
coefficient 27} -0.083, -0.172, -0.120, 0.20501%)
o, 22742 Aol Pearson's correlation coefficient
< 2zt 0121, 0104, 0.170, 0013072 FAHOo=

frejeba] eth(Table 4).

gaAEe] ¥y 853 HEe] 2katold
Spearman’s rank correlation coefficients &34
9l & dEE-), SAFEA 47 0334, 0140,
0291, 02690141, crepitus F5-<}2] Spearman’s rank
correlation coefficient= 742t 0306, 0131, 0.127,
-0.0998 FAALE st ttH(Table 4).

BAAES 55 TaRe 284 7F F9dA
o] %33 74%4 LEApolE {8 Aol & HolA
2 Table 5
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Table 4. Correlation coefficients between the thermal difference and independent variables
Independent variables n Thermal difference
Lateral aspect Medial aspect Patella region Thigh
Pearson’s correlation
Age 31 0.061 0.010 0.292 0.014
Duration 31 -0.083 -0.172 0.205 -0.120
Morning stiffness 31 0.121 0.104 0.013 0.170
Speraman’s rank correlation
Sex 31 0334 0.140 0.269 0.291
Crepitus 31 0.306 0.131 -0.095 0.127
Table 5. Equality of Means between Pain Region
Lev.ene’s test. for t-test for equality of means
equality of variances
F Sig t df Sig. (2-tailed)
R1 1.630 0.206 1.077 5 0.285
R2 3.850 0530 0.262 ) 0.7
R3 1.345 0.250 -1.292 6] 0.200
R4 3.946 0510 0535 75 0.5%4
Table 6. Correlation coefficients between the thermal difference
R1 R2 R3 R4
Pearson Correlation 1
R1 Sig.(2-tailed) .
N 77
Pearson Correlation 0.714(*=) 1
R2 Sig.(2-tailed) 0.000 .
N 77 77
Pearson Correlation 0.18 0.260() 1
R3 Sig.(2-tailed) 0.108 0.022 .
N 77 77 77
Pearson Correlation 0.852(*x) 0.870(**) 0.368(+%) 1
R4 Sig.(2-tailed) 0.000 0.000 0.001 .
N 77 77 77 77
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
3. DITIe] AlatAM fFroataed (P<0.00D), HEFe €84 945, &

Zd JUE, AR 255 459 2EAY
HAAES €34 &7 UZ9 33 AZe Pearson’s correlation coefficient Ztzt 0.852, 0.870,
2529 Pearson’s correlation coefficient™ 0.7142 036322 fr2l3l ti(Table 6), (P<0.001).
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Table 7. Intemal Validity of Measurements

No of patients No of items Cronbach ¢  Mean SD. Min Max

LFI 65 10 06990 12.29 383 5 28

WOMAC

composite 63 24 09729 4492 20.25 4 91

pain 72 5 0.8758 9.49 4.37 0 20

stiffness (5! 2 0.6507 368 1.92 0 8

function 63 17 0.9666 31.76 14.86 1 63

KHAQ 78 20 0.9564 3150 10.04 20 71
VAS 77 1 56.51 19.55 15 100

Table 8. Correlation coefficients between the LFl, WOMAC, KHAQ, VAS scores and Thermal Difference

WOMAC subscales

WOMAC WOMAC VVOMAC
LF1 total pamn stiffness If):gcstl;a; KHAQ VAS
Pearson Correlation -0.026 0.030 0.125 -0.004 0.005 0017 -0313
Rl  Sig. (2-tailed) 0.891 0.872 0.503 0.984 0.978 0929 0.092
N 31 31 31 31 31 31 30
Pearson Correlation 0.021 0.081 0.130 0.091 0.060 -0108 -0.227
R2  Sig. (2-tailed) 0913 0.666 0.487 0628 0.748 0862 0227
N 31 31 31 31 31 31 30
Pearson Correlation 0.027 0.105 0.118 0.237 0.077 -0.113 0267
R3  Sig. (2-tailed) 0.885 0575 0529 0.198 0.679 0.543 0.1%4
N 31 31 31 31 31 31 30
Pearson Correlation 0.056 0.126 0.200 0.133 0.096 -0033 -0.236
R4  Sig. (2-tailed) 0.764 0.498 0.281 0.475 0.606 089 0210
N 31 31 31 31 31 31 30
4. LFl, WOMAC, KHAQS2! internal AR FstA Etei(Table 8).
validity
LFI (Lequesne’'s Functional Index), composite -
WOMAC, WOMAC in subscale, WOMAC V. AL 7%
s pain cale,
stiffness  subscale,  WOMAC physical  function,
KHAQ®] Cronbach a& 7}7+ 06990, 0.9729, 0.8758,
06507, 0.9666, 0956451 CH Table 7). 994 B9 wdel A9 =P AskE
=A407 0 AF F3 DA Ea) AEag”
A0 A Ao A 3F AAdi ¥
5 DITI?F 2t E7So] ArRA ;j;‘;ﬂ {;ﬁ;{’,ﬂ] Lfiﬁi ol ‘J;};
T Y= & = L T y 3
WSS FWE 9%, UF, S4B, UE e wEelun £¥d wasel, gl Ao A
5] 53 A5 2xke) LFI, WOMAC, KHAQ, Aoz A4ge A A QA o &3
VAS scorerks®] Pearson’s correlation coefficients= ZA& el A =v 4ol SutstEA F4e 8
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do] F7k=o] bAoA 704 Atol T 7%, 80
Al ol ATl 112%0H F4-L YeluiA
Fdol YuEE WA ARIGA 65494 T04 A}
o] 179 27.49%, 804 °]4 A9 437%A =
A @Age] Ada®. 604 ol A7 ok 10%
AE7t H3g4 #BHPgez BHAE “7A Iu,
vl A 239y ALt o] Ao 4 wm
dew, wd 6009 2 ojideo] #HPY A5E
S8 AFgE T ok,

HPY eBHEL oz Ay, Mg
Al B71Ro 2 o] FojHA FHZH g9
ol FoA Ha . A4 AU 7L
Algte] AYAoE F2ehE ey xgd g
F87F A&HeE ZriHn Yo o gy
Hel dd R 1 #ed FAZ grsuz
3 A7t dAl &EsA oo Au gon,
randomized controlled trial& F3#tojol & P A
o] tFEH lev®  #A7A  randomization,
blind, placebo control& A& e dt= Mo,

HEEY 9 829 FaAe I e
Me 9, B, FoAE, 29 54 #]L9

’

DA A 99e Btstelok sel, 2

o{N g

FEE ZFET FaAo] HEH Y E, e
802 HrAE A}o] (inter-rater bias)E Zo]7)
fatol HE WA o] @iﬂz sa Y OMERACT

#E B Y5t %l?lg] %‘%EQ} 4™
&% SAA 7, 2gln @219 9ate A
AR A7) 4 F9E FE AL Adsn gl
g% == =2 &M VAS (Visual Analog
Scale), 715 4HE Ioslr] ¢kl WOMAC
(Western Ontario McMasters Universities Ostecarthritis)
index, LFI (Lequesne Functional Severity Index),
AIMS (Arthritis Impact Measurement Scales) %,
AukAel H7tE Y8lA GA (Global Assessment)
T 24T AL Agsta Y

WOMAC index® HA €34 A9 5%
3 7153 HE Frkshrlflstd FEdeAl ALes
FEAEIY?. £33 BURD 5747 AR B
o #EE 27k AR a83 gAREE FEis
gl QoA ERe Axo #HE 17714 2Ro
TAHRLH, BA7} 222 GHstA Holgle
g HE3 Halo g2 A=Y WOMAC indexs=

o e ofm

r

.EFL Ol-N

42

P4 pAge Bl FEYsA ZL&HT YIP.

Lequesne functional indexe H84 #2499 2
A Bt FRhAA Bo] FEHE FHAFo|th
5%, 297 sy #HEE 10 FEo st
interview® AYPFEE FAHY gon 04 (no
pain, no disability)o]* 243 (maximum pain, and
disability) 42 ol Feld AV®. Hyy &uAY
o] ALslo]  internal validity, test-retest
reliability, T8 =7 (VAS)$}e] Aaalo]l 4F5HA
E]_27).

19743 Huckisson©] AlZA HAMEE (VAS)Z
st el Aol FFH7t o] gty AR
olF, Ao RE ZEAA AFAA FTFY BEES
24317] 918t 100 mm Visual Analogue Scale
(VAS)E g8 o, 30 mm o|4o 2 55
EAE A9 A7t 2o b wke ¢ 9P
& Tz A}%S}ﬂ AL, #e HriAer
Ao 5___0:]’ o] & _o_; E2=0 4:17}-61 ] 7t
3, st g 992 3 57

s
48

o] AHgH
o BHe dAldte FHE JHAH, AsFHol
glatrt. aiAlRl, ARl B¢ A7 Bd =
3 e X a 9o,
534
3

E fE DL o gt A

HA AAGHY 2 WA F A A g
Al gk uist Hrket HE &9 Aol of
3 4FS HGristeol str] fste] AbgEE oY
A BT F, 82 AFH 2R Gt EFEA
g "}%ELL de A9 A HrtET (HAQ
Health Assessment Questionnaire)™ ARAMIS (the
Stanford  Arthritis, Rheumatism, and Aging
Medical Information System)ol] 2}s] 1980 o] WX
Hoiom, 200,000 Ho AXA A EH 1, ot
of AAAM /AAFHNeH 6071 o9 AR WA
o 50071 o]y =FoR fFEAe] YFHUh
SHAQw 1343 AHE A9 %37t 7tsd
AR E afFo|n W AZH JéﬂE?i
AxFm Y. HAQE #ol9 33, 53 £3)
39, F249] 39, v]go AP, AH
Fo] oA d9ell AAA B2 FAHA 17336
3715t HAQ Disability Index (HAQ-DI),
HAQ visual analog (VAS) pain scale, VAS patient
global health scaleS E§3Ith 7Z71#@e] o]4o]
U AAARD o]dg §HgstA E;}Di gate] wHE
Ty ALS A A E APA o R wigaEtA] Rake o
dg AT Yo,

o o N
o

T O A
oN
o
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IEE AN 74 & s)Bolw AAT o 023:017C (s@#FAR) o}, ALl AT
AH), 0.

o —45]1"1 AulE ok AEHE F mmo] oAl 0.1+0.1C (¥ % 1+0.1C (£3ZAH)q Hls}
7 Ao 9N A2z AgE FYPeo o A JeRgoh

hypothalamus®} H9] A2 75 & A& DITIY #&He 353 71459 2EAE A
A o8 AsjeA g weld Faze): v 3 Ad, 34 Y5F US5e F9% ABEAE
Al A9 W3l Hippocratesdifos A& 0 el en (P<0.001), dERHS €34 9= o

2 B9 el o g0’ AgaAddn 2 hERde LEAE feldA  UEuA

(DITDE AAAA BEHE Fofl Holxl g H9) (P<0.001), DITI7} 3419 A 2% FHE 434
g BYsto B4 2y 299 Agd 7 DA dERE - Qe Ao Algsdn)
ol 9% MEWEE AFE/F MG dyo= gadRtEe] dE, o877, 227 ARt &
Yehdozn A ol AdstE uhen¥, w4 9 UF, SAEES, dEFA9 pearson’s
LI EEeEE I EZO] gon MAIAMY w& gl correlation coefficient® AR 23 FAHLE &
trge] greo] glony JAHoZ ARE Hol odstA gkt didArES] A, crepitus®] 7
o8 A Al olfnE EY F Jow T 02 95, U, eME5S, dE7-99] Spearman’s
9 AgA] deEs AP oz Pt A#st rank correlation coefficient® HAS Ay EAH
AL § gl e aAwa oy, ot A4 Fojdeol YeEYA &t ddAEY BF 34
I wAgde A 71Fo]l BusH, AAAFH) B 343 DITIY #2EHE d57 1459 iAo
Faa ARaRl Zxyt 4A 4Fe wov A g 45 29, Fog Apolzb veRHA] Stk
AR SUETE Aol 2GS nAE g Hagd s8AEAY FFEE Wdsty] HsiA AL
ZHA I QoA A8 27S wEs| & "Best o 48k AHEQ, LFI, composite WOMAC, WOMAC
HlFEFA ol FHEAQ ZALE & ¢ 9m 7)Y pain subscale, WOMAC physical function, KHAQ
HIE AAoR A E § s AEs At ¢ Cronbach a& ZHZt 070 olde2 w3t nHAE
RN, wES Aastsly] Yste] Adgae T3] et et AIEE wEA7| L ok
A& AFste A7 Zasg”, WOMAC stiffness subscale®] a value’t ©H& sclae
Ziﬂ“ AEzTE 01%5}04 HHAEg Aus) 9] a valueol HE] WA Jeldtn glEd, ol
AF7} o] FojH =], Vaden''& 7] FZ=4 WOMAC stiffness subscale®] item©| pain subscale
7] 1 42 W 4354 dsEs dxEe=dy g4 9] 5701} physical function subscale®] 177§ol 3]
AAPE Ak #9Rg 9-4¢eg Bovta ®Bas Ao g FAYL 7] gEez Algug”. o
fom, Oblinger'= 2w #de] Bdde Fuat AR £BE 95 U, &SRS, gERy
<dl 90% o9 HEAHS Bevu nusgt o] &3 A5 Luxet HAY suEde] T4
W Azy) ezt foie glgloy B2 4 FZ52 Jgys LF, WOMAC, KHAQ, VAS
A9 Astate felstrlgl ESRYE d#tadol ¢l score7te) Pearson’s correlation coefficientZ 5%
&8 BaagE, 3P e A% A AdIAE 25 S Az TAACE fostA] &e o
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