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{Abstract>

Purpose : Purpose of this study was to determine correlation between Walter Reed Visual Analogue Scale
(WRVAS) and Scoliosis Research Society-22(SRS-22) questionnaire for idiopathic scoliosis.

Methods : For this study, to assess reliability, 224 middle school female students were applied the WRVAS &
SRS-22 questionnaire. Pearson correlation analysis was used to know correlationship between WRVAS and SRS-22
questionnaire. Regression analysis was used to know causation between WRVAS and SRS-22 questionnaire.
Results : Positive correlation(.248) was found between WRVAS score and SRS-22 score. And SRS-22 was
shown positive correlation compared with WRVAS as a result slope of .078

Conclusion : The WRVAS questionnaire is reliable positive correlation with SRS-22 questionnaire. It is valid

and may be useful for clinical evaluation of idiopathic scoliosis patients.
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Fig 1. The Walter Reed Visual Assessment
Scale.(used with permission from Sanders et al.)
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il :'?' = l' Table 1. General characteristics of subjects
MeantSD
1. iChaiRlel eetd £ Total (n=224)
Age(Year) 14.97+0.88
B A7E FAEY 2709] AAxfEan(KelE, K Height(cm) 159.5145.82
oAP)=HE 2 el HAL Ans & FolE Weight(kg) 49.25+7.90
o] WY 22475 tiifo = AAET). Hteds 155
Table 2. Average of WRVAS questionnaire The number of persons(%)
1 2 3 4 5 None
Body curve 188(83.9%) 28(12.5%) 8(3.6%) - -
Rib prominence 181(81.1%) 40(17.9%) 1(0.5%) - 1(0.5%) -1
Frank prominence 175(78.4%) 44(19.7%) 3(1.4%) - 1(0.5%) -1
Head rib pelvis 184(82.1%) 32(14.2%) 5(2.2%) 2(0.9%) 1(0.5%)
Head pelvis 185(82.5%) 33(14.7%) 4(1.8%) 1(0.5%) 1(0.5%)
Shoulder level 139(62.3%) 62(27.8%) 21(9.4%) - 1(0.5%) -1
Scapula rotation 193(86.1%) 22(9.8%) 8(3.6%) - 1(0.5%)
Table 3. Average of SRS-22 questionnaire The number of persons(%)
1 2 3 4 5 None
Ql 68(30.5%) 109(48.9%) 28(12.6%) 18(8.0%) - -1
Q2 86(38.6%) 109(48.9%) 18(8.1%) 9(4.0%) 1(0.4%) -1
Q3 33(14.9%) 49(22.1%) 93(41.9%) 38(17.1%) 9(4.0%) 2
Q4 78(35.3%) 49(22.2%) 86(38.9%) 8(3.6%) - 3
Q5 49(22.0%) 26(11.7%) 54(24.2%) 37(16.6%) 57(26.5%) -1
Q6 56(25.0%) 77(34.3%) 85(38.0%) 5(2.2%) 1(0.5%)
Q7 16(7.2%) 57(25.7%) 45(20.2%) 77(34.7%) 27(12.2%) 2
Q8 29(13.0%) 48(21.4%) 48(21.4%) 60(26.8%) 39(17.4%)
Q9 107(48.0%) 85(38.1%) 26(11.7%) 4(1.8%) 1(0.4%) -1
Q10 22(9.8%) 78(34.8%) 79(35.3%) 42(18.8%) 3(1.3%)
Ql1l 218(99.1%) 2(0.9%) - - - -4
Q12 177(80.1%) 33(15.0%) 10(4.5%) 1(0.4%) - 3
Q13 40(18.0%) 91(40.1%) 67(30.1%) 18(8.1%) 6(2.7%) -2
Ql4 160(72.0%) 39(17.6%) 17(7.7%) 6(2.7%) - 2
Ql5 73(32.7%) 19(8.5%) 9(4.0%) 17(7.6%) 105(47.1%) -1
Ql6 125(56.6%) 50(22.6%) 35(15.8%) 8(3.6%) 3(1.4%) 3
Q17 211(95.5%) 8(3.6%) 1(0.4%) - 1(0.4%) 3
QI8 27(12.4%) 74(34.0%) 84(38.5%) 27(12.4%) 6(2.7%) -6
Q19 33(16.6%) 45(22.6%) 106(53.3%) 14(7.0%) 1(0.5%) -25
Q20 52(23.9%) 100(45.8%) 53(24.3%) 12(5.5%) 1(0.5%) -6
Q21 27(17.2%) 21(13.4%) 95(60.5%) 9(5.7%) 5(3.2%) -67
Q22 40(24.1%) 64(38.6%) 49(29.5%) 9(5.4%) 4(2.4%) -58
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Table 4. correlation between WRVAS and SRS-22 questionnaire

WRVAS Total SRS-22 Total
WRVAS Total Pearson correlation coefficient 1 248**
significance probability(both) .000
N 224 224
SRS-22 Total Pearson correlation coefficient 248** 1
significance probability(both) .000
N 224 224

**_ Correlation is significant by 0.01 level(both)

Table 5. Regression analysis of SRS-22 for WRVAS

Unstandardized Coefficients| Standardized Coefficients
Model Signifi
gnincance
B standard error Beta t probability
1 Constant 5.068 982 5.161 .000
SRS-22 Total .078 021 248 3.812 .000

a. dependent variable : WRVAS Total



=2 EE A A4l AT

& A RE Agolol] F
7F Aas Ao Y.

Walter Reed Visual Assessment Scale(WRVAS):=
AR A2 HF NP WER Ulelan, 7}
WaEri 57kxe) ste] el lok g4t Ees
= Wao] 3t ofrlgith Bm HAME sk Aol
ohd g Hele] w48 Al Q1el ol =
AE= T o]tSanders 5, 2003).

Sanders $(2003)-2 EwlA =uk= glxle}l Hry)
7HAAL Sle AFHEe] QIXwell #gh Ay A
A8l WRVAS 2E-2 42 A 3= 549k
Aol Al Alalatd=dl WRVAS 7‘*’“5 U]——’—ﬂ7]9+
=2 AWEE 7HAL 30% B 1 olake] 2
A AEstA AEE A, 7—<]E a5 sl T%Q :"']
e ANEe e ANET vasle] 49
we A4E Aotk Hme) fxjele] P4 an :
< BAAE HeElYE WRVAS F4= Sntz)
=27] il s 22 ZaaAs 1Atk

Pineda 5(2006)-2 709 2] A=A WRVAS9}
SRS-22 AEAIE 74l atlaL, WAk #ds
3le] Cobb HNZbx9} WRVAS, Cobb Hhzbn9}
SRS-22, WRVASS} SRS-229] AJataAlE <olx gk
o} 2= WRVASE £53 Ul gd=s
AL, AAke] Aol MEe] Arite] =2
WAE molFEQITk SRS-22 o]r]A] sk
APPAE HolFon] WRVASE Zal
of QMatil P AuES] WIPEE 1.
3 wre sl

Bago 5{(2007)2 1019e] &by =nb=
Al WRVAS 4842 71913k sto] o] =
ﬁ:]_o/] q_okz‘s]_ u}i‘&ﬂﬂ]i r[Ltﬂst 2= ‘E 7}4\0 =z
= Wgo] BAM Aust wpabastA wast 9
s X2 Jolugiry. WRVASS] A 3k
91 e 1438l M9} Zzte] zgfr
AAAAE Holx] 4ty WRVAS 1, 2, 4, 7
L H]—/\]-A-]?;]—&] A _1,]_94_ u]—}_tﬂ— u]—zs]- )\ J‘,_]_7;"
URERASIAL 3, 5, 6 @Belils WA Ast
A4S R\ o)X oroju)

SRS-22= Aol j_E]
e mx2 sl

FFde we oy

AQ.HI-F_

I
o

f

H

1
o
e 2

o[N
X

i
o

r U
3
z 2

AAdzel Wy Sar
nrEozt}l. SRS-22& 5

g &

\__

719 Wl xdslar e, o] s7kAe] M
71 EGED), 5S(GF), At ol vR/FHAGE
&), Al AR, Ear gl ok v
Fahor sz F 227kAe] ARem FAHLL
SRS-22= AAAY A=5e| A= Hrslr] $l3l
AMAe] gxle] Byt Ao Awkslste]
gt} SRS-229] 57}A] WHAe] 7} AREe H4=
Z} 1~5571A o]k

Asher 5(2003)2 9]5% 44 X8 & SRS-22¢]
WHelE golnl 7] Y3l it vho] 16M9] it Cobb
Zro] 631:=%1 5899l IAE AT At
vg] AAkE Wkl TR @ olll), /i (SN
A-87119), 1271 Q9N L~1671Y), 2]l 24712 (22
HL~3670L)e] 7FAL Fa1 SRS-22 AEX] gL
stk L A A7) oln|H= IE A dd
g Sk B9, 247046l A G772

A FABKIY 7lee 3N GA dEe
= Hyont oY u ViEder Solsit 55
3N o s Qb Fgkort 6, 12, 247 ¥o]
HHA 3AE wiRoh A58 SA7F stolxlar, SRS-22
& § 717k dslel HP&?‘%} Epi=g
Asher 5(2003)2 A7 ko] A AREX9]
SRS-22¢] W8, W# el9e 1E|al FAA EY=
oroln 7] Qe 54 FnkEos paa] AA
uke ghx} 83wdl|A] SRS-22¢} SF-36 AEA|Z
2pg8tA 3ttt SRS-22 773 ke A ARHA
= SF-229) Hlasle] A elgmel Agde] A=
=7} =11, SF-367+e] BA1A4 YRR v 27
Ak e
Za BEE A7 oS
tAck
Asher 5(2003)2 3o} Tkx=27]dl <73t
of 59k S0 @xje] SRS-22 7173k ke 2
ATAe] I EdS dolRuAl 10~1649]
AL Y] aFeR o] ARtk L Ay
Ulzg#) vjgeE agkl Solg alol= fIltk
i A IR YRS B HgE Judnd 5=
- 27} olnlA] W9 Hagr) FEeAA Wk
3, OiRTE A7 1Ll Fgrt vk
F= A 2E ek g 25 seaEd

flo b m{m

rr

=
=

=
=

SRS-22%= SF-361nT} Suby =
SPE

[m

2o

Zo] B

1(

o]



Sy
BRE AL ol ) el
SRS-22 575k IS A P )
o ZuEe s AREdl glol W =]

(Cobb) 52, A7k olulA, 75t AuAl 2
L, Ak v A7) olrlxe} At g
S SRS A4 gel A AR
54 Amel AAE dded 748 o=
Az St
Asher E(2004)& 42 A Atge)
Aol A AR W wAE
7] g3l 67de) 4% e
o A el A A%A
FETe] G AR wge

[

s

I
mn’.
tjo 02'1:

Noof 4
[e3 r_a
i o

= ogh
of\

@ §

il

2 <A
W
=

>
ol
o8

23

P
Al 7 &) o)A
AR B e A
7ol A3 AA] ggkviar skt

Bridwell 5(2005)-2 Z&de] 421 23 Ag
2} 228wo] SRS-22, SF-36, Oswestry AEA= &}t
skl &¢la, SRS-22 ARAE EAAZS wr}
3}7] 98 == SF-36, Oswestry ZAEX|H T} A
27 Aol B G491 o) st

Asher E(2006)3 Euby =0z 61y, 25
A} 4272 tldom SRS-22 7|5l gk

T= F’i”tﬂ SRS-22¢] 7|5 ®H9le] WA Eld
g Zuks IAEAN SIS
Lai —(2006)0 s 3 925:d0] Ayt Cobb 7h
| =t ol 60=]1 o vho] 14.54)9] Sy

= 2} 782 oz, SRS-229} SF-369]
BEAE golrua) F ARA 2SS
SRS-22 7|5 W9 Hgi= ol9h @R SF-36
Aa=bE & o addal shyick SRS-22 A
3 55 W] A ol9h BeE SF-36 W
AaERe Ags] AkEAh 2t olr A9t
Rk B0 1] A4 SF-36 9] Fpel v
T4 eghct.

Cheung 5(2007)2 7A7}#&
SRS-22Z2 E3) $kake] AlA|7A7 gt olg) 714
Aol 76/\]75]0] aArse *4%‘%}9511:}.

Bridwell 5(2007)2 56%<] A= tigo=z 4
2 o] SRS-22, Oswestry

e

4
bl
e

OE
L

@

g

—

¢

g

o

7

gils

T R A S

|

i

o]

ael A AR

EF 4 F

A

yui

ko] ALE-EE WRVAS 9} SRS-222] A#-AA
Disability Index(ODI), 2]l Short Form-12(SF-12)
AEAE A stvk 1 A A 7 = E
v|ws|RL] SRS-229] z7} oln|x] Wldla A1 &
<2 W3= By}l o] SRS-227} ODI, SF-128T}
Fxfe] gl v = AL HolEd 319
o 54 RS e 3KE 55, AL oA,
71HgdN FEER ST RAEY sk

Cheung £(2007)-2 —Erﬂ%xu SRS-222 Z=0]
2 Jizste] 989el Bk Snks SktellAl A
sl 3t%laL, SRS-22 ZQTXH Zaro] WEE TS
guigk YA Elgeet &5 MR =vehs A
= do-

Hashimoto 5{(2007)& 114%¢] Eukyg =1}
A=A SRS-22 YRols, 2E]1 SF-36 AEX]
Bl 2EH SF1aL, A7 o rA] el o
H7pr 2 o A28kt SRS-22 Aol
TS Wlehs 944 =re gFA ol {-838)

Al AMgE 5 oAl sk

O
HES3

g

J[Nr
of\

M
I poe gl Ao

|

A~
e

Zd
=

V. =2

Eubx Zui=o] #Hyle] AL8-E+= Walter Reed
Visual Assessment Scale(WRVAS)$} Scoliosis Research
Society-22(SRS-22)= e] “JAlIE 7tk uk}
A gkom Znkze] wrh Al f-83H AREE 4
Zlojet.

0lo.
A=

21023
BAsE Evkby FE=uk=0] Cobb 72} 7§42 93+
RS ExZ N g3 ok A WAHE}

o kY. HhARERY) =F. 2003.

g 3ol asls]. Ayelasl 1999.

FAlS. 3] A5 A2 9% AEddEr g
ot e 718135]. 1998;11(1):7-10.

@A M2AIW 1) 2Fsta s HESus
3 34 7is el kst wishel, whateke)
=T 2008.

AAE, o9, HFEugel oigk Al AFe] &

3} FTARE) 285345 %]. 1996;3(3):12-23.



=2 EE A A4l AT

olelE. FlEARst Frigwe] AR oy
S Apagst $EE wadl X 9
Ardtheta thekel. uhapele] =1t 2005.

Asher M, Lai SM, Burton DC et al. Discrimination
Validity of the Scoliosis Research Society-22 Patient
Questionnaire Relationship to Idiopathic Scoliosis
Curve Pattern and Curve Size. Spine. 2003;28(1):
74-8.

Asher M, Lai SM, Glattes RC et al. Refinement of
the SRS-22 Health-Related Quality of Life
questionnaire Function Domain. Spine. 2006;31
(5):593-7.

Asher M, Lai SM, Burton DC et al. Scoliosis Research
Society-22 Patient Questionnaire Responsiveness
to Change Associated With Surgical Treatment.
Spine. 2003;28(1):70-3.

Asher M, Lai SM, Burton DC et al. The Influence
of Spine and Trunk Deformity on Preoperative
Idiopathic Scoliosis Patient' Health-related Quality
of Life Questionnaire Response. Spine. 2004;29
(8):861-8.

Asher M, Lai SM, Burton DC et al. The Reliability
and Concurrent Validity of the Scoliosis Research
Society-22 Patient Questionnaire for Idiopathic
Scoliosis. Spine. 2003;28(1):63-9.

Bago J, Climent J, Pineda S et al. Further evaluation
of the Walter Reed Visual Assessment Scale:
correlation with curve pattern and radiological
deformity. Scoliosis. 2007;2:12.

Bridwell KH, Berven S, Glassman S et al. Is the
SRS-22 instrument responsive to change in adult
scoliosis patients having primary spinal deformity

surgery. Spine. 2007;32(20):2220-5.

Bridwell KH, Cats-Baril W, Harrast J et al. The
validity of the SRS-22 instrument in an adult
spinal deformity population compared with the
Oswestry and SF-12. Spine. 2005;30(4):455-61.

Cheung K, Cheng E, Chan S et al. Outcome
assessment of bracing in adolescent idiopathic
scoliosis by the use of the SRS-22 questionnaire.
Int Orthop. 2007;31:507-511.

Cheung K, Senkoylu A, Alanay A et al. Reliability
and concurrent validity of the adapted Chinese
version of Scoliosis Research Society-22 (SRS-22)
questionnaire. Spine. 2007;32(10):1141-5.

Hashimoto H, Sase T, Arai Y et al.,, Validation of
a Japanese version of the Scoliosis Research
Society-22 Patient Questionnaire among idiopathic
scoliosis patients in Japan. Spine. 2007;32(4):
El41-6.

Lai SM, Asher M, Burton DC et al. Estimating
SRS-22 Quality of Life Measures with SF-36
Application in idiopathic scoliosis. Spine. 2006;31
(4):473-8.

Pineda S, Bago J, Gilperez C et al. Validity of the
Walter Reed Visual Assessment Scale to measure
subjective perception of spine deformity in patients
with idiopathic scoliosis. Scoliosis. 2006;1:18.

Sanders JO, Polly DW Jr, Cats-Baril W et al.
Analysis of Patient and Parent Assessment of
Deformity in Idiopathic Scoliosis using the Walter
Reed Visual Assessment Scale. Spine. 2003;28
(18):2158-63.



kel AM2%= WRVAS ¢} SRS-22 9] A3

A7y g
a5 S
=
Instruction: We are carefully evaluating the condition 04. If you had to spend the rest of your life with your
of your back, and it is back as it is right now, how would you feel about it?
IMPORTANT THAT YOU ANSWER EACH OF Very happy
THESE QUESTIONS YOURSELF. Somewhat happy
PLEASE CIRCLE THE ONE BEST ANSWER TO Neither happy nor unhappy
FACH QUESTION. Somewhat unhappy
Very unhappy
01. Which of the following best describes the amount
of pain you have experienced during the past 6 05. What is your current level of activity?
months? Full activities without restriction
None Moderate manual labor and moderate sports,
Mild such as walking and biking
Moderate

Light labor, such as household chores

Moderate to severe Primarily no activity

Severe Bedridden

02. Which of the following best describes the amount

06. How do you look in clothes?
of pain you have experienced over the last

month? Very good
None Good
Mild Fair
Moderate Bad
Moderate to severe Very bad

Severe
07. In the past 6 months, have you felt so down in the

dumps that nothing could cheer you up?
03. During the past 6 months, have you been a very

nervous person? Never

None of the time Rarely

A little of the time Sometimes
Often

Some of the time
Most of the time Very often
All of the time
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08. Do you experience back pain when at rest? Very often
Never
Rarely 13. Have you felt calm and peaceful during the last six
Sometimes months?
Often All of the time
Very often Most of the time
Some of the time
09. What is your current level of work/school activity? A little of the time
100% normal None of the time

75% normal
50% normal 14. Do you feel that your condition affects your

personal relationship?
25% normal

None
0% normal )
Slightly
. ) . Mildly
10. Which of the following best describes the
appearance of your trunk, defined as the human Moderately
body except for the head and extremities Severly
Very good
Good 15. Are you and/or your family experiencing finacial
Fair difficulties because of your back?
Poor None
Very Poor Shghﬂy
Mildly
11. Which one of the following best describes your Moderately
medication usage for your back? Severely
None
Non-narcotics weekly or less (e.g.,aspirin, 16. In the past six months, have you felt down hearted
Tylenol, Ibuprofen) and blue?
Non-narcotics daily Never
Narcotics daily Rarely
Other: Sometimes
Medication Often
Very often

Usage (weekly or less or daily)
17. In the past three months, have you taken any sick

o . . days from work/school due to back pain and, if so,
12. Does your back limit your ability to do things

how many?
around the house? 0
Never |
Rarely 5
Sometimes 3
Often
4 or more
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18. Does your back condition limit your going out with No, not at all

friends/family?

Never 20. Have you been a happy person during the past six

Rarely months?

Sometimes All of the time

Often Most of the time

Very often Some of the time

A little of the time

19. Do you feel attractive with your current back None of the time

condition?

Yes, very 21. Are you satisfied with the results of your back

Yes, somewhat management?

Neither attractive nor unattractive Very satisfied

No, not very much



