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Comparison of Visual Analogue Scale, Categorical Scale
and Satisfaction for Postoperative Pain

Yong Ik Kim, M.D., Sang Goo Nam, M.D., Seung Taek Hong, M.D.
Kyu Sik Kang, M.D., and Wook Park, M.D.

Department of Anesthesiology, Soonchunghyang University College of Medicine, Seoul, Korea

Background: The categorical scales and visual analogue scales (VAS) are methods used for evaluating
variations of postoperative pain intensity. Several studies have introduced the idea that there is a clear
correlation between visual scales and categorical scales. However, when VAS is the only pain measure
in the study, we do not know what point on the VAS represents a category on the categorical scale
and their degree of correlation with satisfaction for postoperative pain.

Methods: 252 patients who had undergone elective surgery were studied. A 5-point categorical scale
(none, mild, moderate, severe, worst possible pain), a 0— 100 mm VAS (no pain to worst possible pain)
and patient satisfaction score were checked 24 hours after surgery using a pain questionnaire and VAS
tool.

Results: The mean VAS score of the 14 patients reporting ‘no-pain’ was 1.9 + 0.9, 239 + 1.0
for the 132 patients reporting ‘mild-pain’, 47.2 * 1.1 for the 82 patients reporting ‘moderate-pain’ and
67.5 + 2.8 for the 24 patients reporting ‘severe-pain’. Of the patients reporting moderate pain, 85%
scored over 45.6 mm on the corresponding VAS, with a mean score 47.2 mm. The mean satisfaction
scores were 90.6 * 2.7 for the ‘no pain’ patients, 75.1 + 1.3 for ‘mild pain’, 58.3 + 1.5 for ‘moderate
pain’, and 55.1 + 4.0 for ‘severe pain’ patients. The categorical scale was significantly correlated with
VAS (P < 0.01). The satisfaction score was significantly inversely correlated with VAS (P < 0.01).

Conclusions: Our results indicate that if a patient records a VAS score in excess of 45.6 mm they
would probably have recorded at least moderate pain on a 5-point categorical scale. The categorical
scale can be used properly for postoperative pain measurement with VAS. More research is required
for the development of suitable pain desctiptor for a categorical scale and pain questionnaire in Korean.
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Table 1. Descriptive Statistics for the Distribution of the VAS Scores

Baseline pain (using a S-point categorical scale)

None Mild Moderate Severe Intolerable
n 14 132 82 24 0
Mean 1.86 23.88 47.18 67.46 -
SD 0.94 1.03 1.06 2.84 -
Median 0 23.50 47.00 70.50 -
95% patients > (mm) 0.18 21.84 45.07 61.59 -
85% patients > (mm) 0.42 22.38 45.64 63.24 -
Table 2. Descriptive Statistics for the Distribution of the Satisfaction Scores
Baseline pain (using a S-point categorical scale)
None Mild Moderate Severe Intolerable
n 14 132 82 24 0
Mean 90.64 75.07 58.26 55.08 -
sSD 2.70 1.28 1.52 4.04 -
Median 93 75 52 50 -
95% patients > (mm) 84.82 72.54 55.23 46.72 -
85% patients > (mm) 86.52 73.22 56.05 49.06 -




7182} 2] 49) : Visual Analogue Scale, Categorical Scale 3 3kx} whExole] wlz 159

No. of patient

) . “ LIS R A S Rt |
0 5 10 1520 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100
VAS (mm)

Fig. 1. Frequency distribution of VAS pain intensity scores recorded with mild pain as a categorical scale.
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Fig. 2. Frequency distribution of VAS pain intensity scores recorded with moderate pain as a categorical scale.
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Fig. 3. Frequency distribution of VAS pain intensity scores recorded with severe pain as a categorical scale.
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Fig. 4. Linear regression line drawn through pooled data.
High correlation was found between VAS and
categorical scale (y = 22.307x — 20495, * =
0.6924, P < 0.01).
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Fig. 5. Linear regression line drawn through pooled data.
High correlation was found between VAS and
categorical score (y = —0.507x + 85.995, r=
0.3226, P < 0.01).

sty Sl HAE a4 gAlE A X
dolz FAsE Aol EFolth ¢l £H Collins
Z0)” 483 A7} o] ‘none, mild, moderate, severe’
2 FAEAY Melzack 5% ‘mild, discomforting,
distressing, horrible and excruciating’ @] T2 FAIE
ol 3lE A 5ol AUtk McGrath 527 &o}5 A%
scaled MU Ed A9 AVlE EAE] A
Mg Agsta ZAE EA] 9% 9 249
AgE ol &3t

Categorical scale® T#H 2} F§FFo] 2
AAAE 482 5 e AHel ot wgd &
A W7t Agse] A 7 scaled] ¥F ER
e Adsleie Aol glo] #d AAe]
Hi w3 97t Z4Erh. § VASH NRS H]
i 2=t "olxm wlald AAel gle el
gt} Breivik £ 44 3 22 gl 4]
WEE 712 verbal rating scale (VRS)#} 11-point NRS
£ 100-mm VASS$} scale?] #l74E, & X 87H9] 2
o]l & Fohllye ¥ vl2dk A categorical scale
o] VASu NRSel| mlsfl w1ztEsl HojAckx &h9d
t}. Melzack So]* 483k oAl chAlZ 5 scaled
3% Lol AEiglts A Jou ¥FF Ee
no pain, unendurableo]gl= YolE Frlgeo gy
A% & vk ol FA =7 VASS A
& kA A9 5% 43l VASEY f&stn
aEe] A olslistn AAY F ot A3

r
b ot

A

JH e

oF



7189} 2] 49 : Visual Analogue Scale, Categorical Scale 3 3kx} wr&xele] wiz 161

7Hed Bheel F7t A Y EAEA wi el
48 ol v 2g A e] et VASEG 4
Ao Z&AG Y B AFolA 449 59 ghol
7t #Ae] T9S Al A9E whE AR %
TE ok g2 $AEe] Ader] o s
&3t A o)A o|Ae F2HE Hobm xd
E A$E 997 wlFelrk. & categorical scaleol]
ol gt welE Agslertell wlebds A9 Hol
b A 4 5le Aeg A7E ok
1

2olE F¢ F£9 £5 Az 1HE 24% del=

A7t o BA 4o Adslz vlaHa A4
ol g7l wiFell HA 7H4 wo] ALHE 55 33
wieleh ™ VASTE wl#HQl wlolEilA Fe %
& Jellls dlolEAE oldE =wke] ofx)7}
YA, Holx An|g oA FEHEEY FF7A
© A4H A2 Boly welA vleA QU o]y
i P & Myles 52 VASTE o £
FTE2 5% Aoldde Az syen
wEHQ delelz Azl B39 Aligk £F4
2o AHXE AF3 & + 3ok 313} Ludington
527 7t AgsEE Z7HE Aol EZ9 Aol
ek #9dck. & VAS 60 mmyE 30 mm¥} F ol
9] $%¢ viehlE 30 mme} 40 mme] ZolE 70
mms} 80 mm o]l EF 9 Xolg} Hria sfirh.

VAS Z4o ALHE A2 25 10 mme] 2 4o
3 F L no pain, G §E FL E T4
AL5 73} 72 “the worst pain imaginable” &
“pain as bad as can be"Z Ho] glc} At FH9
ZEE vehly] g8 JA Yol ks A
ZAAE 101-point scale 912} ZAAA A-E A
o} kAt o] AFE el A categorical scale
F4Y o ‘FEER olZrPd) EAY HAEL
VAS Aol shgdlell W =¥ e A4t
ol B3t

VASE ¥4 50 @8 A3dADE QA% De-
Loach 5% ¢ AF 2A43chd & FAAE
°F 20 mme| @5 HWeolckm sjgieh "M 2 Ato)
Ag VASe di3t ol £F wiifel] FA AslEol
11% o1 F=cks v} & ATl VASEAR
& THEA AE Ade A 25-64%, AEE

e AE olgthe At 38%8 AMEE 2
S b B ATl 849 &olREl 874
&

£

T A7A egtort ATE AWske S
AEAS AA B¢ 89 ZF 704 o9 2
ARl o] BASE VASSY AEAE olashn B
d9ch 4% A% w2e o] w3k, B3 A
of, 79 %o R z}-¢1x] Aell(perceptual-cognitive im-
pairment)7t VASSE FZ3e] AA shotol o)
7b v} VRSIL ojeidt e HAY & gk
VAS 244 AAH AUE ke FohaE sv)

=

I

=
goRgE 2dle] £4 290l oig AYHA 2
Fo| scorert BAl FAHE olf7} Dok AFE
AFT® B AFolAE AFAE E3 Bid) Aol
7 YAG B sk Aelrt dE ASolE o4
A AslHgn FE ¥ FRALL ol5H A5
HAZE AR ol olslole B9 e we

slo] oA Alelsidch

JF A7 FEE oY 5L M B/ E
< dAdez x589 T & P Ho] BE
olch. e} VAS7E ©Ho 2 ALE9E wiv scale
Aol o]l Hol Holx 221 FFE ol 55
£ veblleA vl xtelst 9irk. Slappendel &
2% VAS 4-7, Seymour 223 30 mm o}4, Stub-
haug 52" 60 mm o] 4-& FTEY FFoE ¥F
sted3 Curis 58 A8 E=(severe pain)g 75
mm o]4elatx 3le] A¥ol] TFAH L Mantha 5
23 VAS dataol] AlZ]F7H(statistical confidence inter-
vals)y& A&she AE FAdch & 43 37
28] VASE JlEse di4ld zAAE #HEg o
ol o 95% A7kt ol Hu¥ 4 §ich
& B, weF 0100 mm VASoll4 0-30 mm A
=7k &5l Aaslor AErF A elzkal o
la Q-5 Fscly o art AR A H
A B Hart grk vk X8 F ATLE 9
RAA) 95% A1F]F-7ke] 0-30 mm 4] ol gl
W 287t gdoleia AF5E AR Y
Qe Aol ke Fywte] 1 He ¢holl glvw
Aalell uigt Az HAcke Foich B dFolAE
95%2] A7 Bl 85% AFHFLE FA
F-sto] wlaeh Kk Collins 52" VAS7} 30 mm
ol Y 7§ 85% olAollA FTE olde] EF, 54

of

e



162 HB-EZ33A : 21149 A 2.3 2001

mm7} dew A% BEE vehie Aol A
31 categorical scaleol|d] FEB5E EF9| VAS HFX
= 49 mm (SD = 17)0]x A3 52 75 mm
(SD + 18)0]gict. ¥ AFoAE ‘7t otZe}, ‘F
SEE ofZrl, ‘Ho| otZchol| i3t VASS HF
XE 27 24 mm (SD £ 1.0), 47 mm (SD + 1.1)
283 68 mm (SD + 2.8)2 vtelyts VASI} 45.6
mm o4 H$ 85% o4 At FHE o4
9 F5¢€ /AL e ALz 4% § Ut

TE F T3 A PEEe £39 AV, 5F
9 & AR, AL TR dE, v E, AxY
Askel A Feol d3e vy Aoz AZEA ot
S5 F4 dE RolE A & F Y 29l
g 7oz AR $4¢ F FF5 dFA UEE

Ay S99 AFolAel o] MF, BT, B
&9 2L 3-4%1A|9) categorical scaleS AMg-3)
o] LAt Singer 52 SFA SAlellAl 2

% WEEEZ 2714 %, 100 mm VASS} 7-point
categorical scaleZ ZA 3+ A3} categorical scale?] 1
A Xol7t VASS] 7-11 mmZE eyt B Ay
AL VASE 3-17 mm HES XeolE HEwl
“oFzt ofTrp'e} ‘FSEZ ofTehshe] Holrh Fz
I3 FFER otxcp'g} ‘gol ofZcl el Ao)s}
7V AL AL eyt o3 ARE B die
f ofxrhe] FEE $AEo] CAUAY 2 A
=9 FFol71E vieta U™ Zo] ohdrl sl
F5F Mg + Ut

B dFoA HFRE =Ad ALd" A g2
VAS Ae A7 Be W dERoket Ak gl
3 dhEe) A7t 715Ee] glo] Ud4H Hrivt
Hok HAT VI 24 F VA VAS Aol
a2 A 571A] Ad3F§ categorical scalex}el A7bslm
a3l go] BAElEIR e gkl Qo] £A7)
Toll ddo] 2R AL widAsA Fsjictn A7
=}

HE 3AEL 5] 50% o i olof A
2 35 Azt " Aoz AR oy
A7 AR S BE U Aol oluid 2
of TWHAE vlehe okl MEBL. L u
Toleh..seha olobrlshe Zoll HlZo] Ajsted
Hed o] dFolA BF% 50 mm o] Bt
2527 FollA 20522 80% o|Ao] $Evl uEE

e

oA 2o

ez AR 5088 A oA g
X8 A& Ha Jon A48 5 U
ok SAY HEX 50 o3 3k 47FoNA
A& AFe Ad} 44e] FF ufFolztxr st
3R] 39 98X XA, FEdl g
g Sog Jeht ¢ 2 UEEE e
Hro FAY ¢4 F 55 Ao %S Aok ¥
o2 AztE| At
H odFolA categorical scale®} VAS Aololl EA)
gHoz 99 v =& 4URAE Ho category
o] Adol] F4F 71U ¢ F FF 53
VASE ZA3t= A dEds BAAE dE F 4
tha AzhElel. BAlel] z2A% BHEEe VASE F
Aoz 99 e 43¢ FAE B F3Uvh 2
AU 22 55 olfdl o8] 7HA 2e] &
T Utke A& ol dFE AP A = 5 3
o] BIEEE ¥o]7] SldlAe HAY FF Aol
of & wWg zEsliol & Aoz A%t xZ
o 828 49 AAE ddeZ ATt HAG o
ole] Az $-2le] FAel| Z scale Y AFA ]
Meko] F Qe A2}

¥ ot Lo

Mo 32

3|

>,\l

A
A=
2

= £ 8

K

1. Revill SI, Robinson JO, Rosen M, Hogg MIJ: The
reliability of a linear analogue for evaluating pain.
Anaesthesia 1976; 31: 1191-8.

2. Joseph LR III, Michael ER, Emily AW, Cynthia DM,
Roger BF: Sex differences in the perception of
noxious experimental stimuli: a meta-analysis. Pain
1998; 74: 181-7.

3. Fillingim RB, Maixner W: Gender differences in the
response to noxious stimuli. Pain Forum 1995; 4(4):
209-21.

4. Fillingim RB, Keefe FJ, Light KC, Booker DK, Ma-
ixner W: The influence of gender and psychological
factors on pain perception. J Gender Culture Health
1996; 1(1): 21-36.

5. Levine FM, De Simone LL: The effects of experienter
gender on pain report in male nad female subjects.
Pain 1991; 44: 69-72.

6. Horacio FJ, Stephen T: Culture, language and the
shaping of illness: An illustration based on pain. J
Psychosom Res 1976; 20: 323-37.

7. Diller A: Cross-cultural pain semantics. Pain 1980; 9:



10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

7189 9] 49] : Visual Analogue Scale, Categorical Scale B! 31z} 9rZ£=9}2] iz 163

9-26.

. Loeser JD, Chapman CR, Syrjala KL: Measurement

of pain. Bonica’s measurement of pain 3rd. ed. pp
311-2.

. Collins SL, Moore RA, McQuay HI: The visual an-

alogue pain intensity scale: what is moderate pain in
millimeters? Pain 1997, 72: 95-7.

DeLoach LJ, Higgins MS, Caplan AB, Stiff JL: The
visual analog scale in the immediate postoperative
period: intrasubject variability and correlation with a
numeric scale. Anesth Analg 1998; 86: 102-6.
Campbell W1, Patterson CC: Quantifying meaningful
changes in pain. Anaesthesia 1998; 53: 121.5.
Myles PS, Troedel S, Boquest M, Reeves M: The pain
visual analog scale: is it linear or nonlinear? Anesth
Analg 1999; 89: 1517-20.

Price DD, Bush FM, Long S, Harkins SW: A com-
parison of pain measurement characteristics of me-~
chanical visual analogue and simple numerical rating
scales. Pain 1994; 56: 217-26.

Hall W: On ratio scales of sensory and affective verbal
pain descriptors. Pain 1981; 11: 101-7.

Gracely RH, Dubner R: Pain assessment in humans-a
reply to Hall. Pain 1981; 11: 109-20.

Altrnan DG: Practical statistics for medical research.
New York, Chapman & Hall. 1991, pp15-6.
Ludington E, Dexter F: Statistical analysis of total
labor pain using the visual analog scale and appli-
cation to studies of analgesic effectiveness during
childbirth. Anesth Analg 1998; 87: 723-7.

Lasagna L: The psychophysics of clinical pain. Lancet
1962; 2: 572-5.

Littman GS, Walker BR, Schnerder BE: Reassessment
of verbal and visual analogue ratings in analgesic
studies, Clin Pharmacol Ther 1985; 38: 16-23.
Wallenstein SL, Heidrich G, Kaiko R. Houde RW:
Clinical evaluation of mild analgesics: The measure-
ment of clinical pain. Br J Clin Pharmacol 1980; 10:
319S-278S.

Melzack R. Torgerson WS: On the language of pain.
Anesthesiology 1971; 34: 50-9.

McGrath PA, Seifert CE, Speechley KN, Booth JC,
Stitt L, Gibson MC: A new analogue scale for asses-
sing children’s pain: an initial validation study. Pain
1996; 64: 435-43.

Breivik EK, Bjomnsson GA, Skovlund E: A compari-
son of pain rating scales by sampling from clinical
trial data. Clin J Pain 2000; 16: 22-8.

Valley MA: Pain measurement. Pain medicine - A

25.

26.

27.

28.

29.

30.

3L

32.

33

34,

35.

36.

37

comprehensive review, 1st ed. Edited by Raj PP, St.
Louis, Mosby-Year Book, Inc. 1996; 36-45.
Kremer E, Atkinson JH, Ignelzi RJ: Measurement of
pain: patient preference does not confound pain mea-
surement. Pain 1981; 10: 241-8.

Ogon M, Krismer M, Sollner W, Kantner-Rumplmair
W, Lampe A: Chronic low back pain measurement
with visual analogue scales in different settings. Pain
1996; 64: 425-8.

Van Buren J, Kleinknecht RA: An evaluation of the
McGill Pain Questionnaire for use in dental pain
assessment, Pain 1979; 6: 23-33.

Janssen SA, Amiz A: Anxiety and pain: attentional
and endorphinergic influences. Pain 1996; 66: 145-50.
Slappendel R, Weber EW, Bugter ML, Dirksen R: The
intensity of preoperative pain is directly correlated
with the amount of morphine needed for postoperative
analgesia. Anesth Analg 1999; 88 146-8.

Seymour RA, Kelly PJ, Hawkesford JE: The efficacy
of ketoprofen and paracetamol (acetaminophen) in
postoperative pain after third molar surgery. Br J Clin
Pharmacol 1996; 41: 581-5.

Stubhaug A, Grimstad J, Breivik H: Lack of analgesic
effect of 50 and 100 mg oral tramadol after ortho-
paedic surgery: a randomized, double-blind, placebo
and standard active drug comparison. Pain 1995; 62:
111-8.

Curtis P, Gartman LA, Green DB: Utilization of keto-
rolac tromethamine for control of severe odontogenic
pain. J Endod 1994; 20: 457-9,

Mantha S, Thisted R, Foss J, Ellis JE, Roizen MF:
A proposal to use confidence intervals for visual
analog scale data for pain measurement to determine
clinical significance. Anesth Analg 1993; 77: 1041-7.
Aed, AAE, A4S AT F¢ 3 Fentanylg
o]- &3t A}r}E= 2AA] Basal Infusiond #-83b7p?
ekl 7pet3) 2] 2001; 40: 188-94.

Singer Al, Thode HC Jr: Determination of the minimal
clinically significant difference on a patient visual
analog satisfaction scale. Acad Emerg Med 199%8; 5:
1007-11.

Keefe FJ, Gil KM, Rose SC: Behavioral approaches’
in the multidisciplinary management of chronic pain:
programs and issues. Clin Psychol Rev 1986; 6: 87-
113.

. Knudsen KE, Brofeldt S, Mikkelsen 8, Bille M, Bren-

mum J, Dahl JB: Peritonsillar infiltration with low-
dose tenoxicam after tonsillectomy. Br J Anaesth
1995; 75: 286-8.



