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Fig. 1. Skin temperature biofeedback apparatus
Biotrainer(BF-102R)
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Fig. 2. Questionnaires for visual analog scale
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Table 1. Distribution of skin temperatures according to the course of procedures(C)

Examination Injection Preparation Sealing Polishing F

fofore am 629 e a5 o 1243

After (213()113; ?{?fgs) ?38 ;4;3) (2;; 222) &238;:) 12.97#%*

Hsec (21?(5);7) &23?19;7) (2{;CS ;4;) (?f 653) (?:/38:;3 11.78%*

Osec ae a1 azm e o 11420
F 8.80** 32.37x* 34.40%* 4.07%* 26.00%*

+* ; p<001 (), S. D

Table 2. Statistical significancy of each comparison in the course of procedures

Examination Injection Preparation Sealing Polishing
Bofore vs After *% *k *o% * Kk
After vs 30seec *k *ok *¥ * Kk
30sec vs 60sec NS NS *% NS NS
60sec vs 120sec *k NS *k * NS
Before vs 60sec *k *% *% * %
Before vs 120 sec NS *k * NS **
*x ; p<0.01 (), S. D
c
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Fig. 3. Changes of skin temperature in the course of whole procedure(C)
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Fig. 4. Profiles of changes in skin temperature among five procedure(C)
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Table 3. Comparison of skin temperature changes between male and female

Examination Injection Preparation Sealing Polishing
Change t Change t Change t Change t Change t
M -0.21 ~0.33 -0.57 -0.17 -0.31
0.27) 0.32) - | (053) (0.46) (0.32) -
After ~-1.57 2617 F———— -143 -141 ——— -2.39
F -0.10 -0.16 ~0.42 -0.12 -0.15
(0.29) (0.21) (0.30) (0.48) 0.249)
M ~0.30 -047 -0.61 ~0.22 -0.38
(0.36) . | (038 . | (050 (0.52) 0.37) .
30sec ~1.92 -3237 F— -158 -0.70 -2.34
F -0.13 -0.22 -0.46 ~0.14 -0.20
(0.38) 0.22) (0.28) (0.53) 0.27)
M -0.28 -047 -0.49 -0.17 -0.39
(041) . | (0.47) . | (051) (0.56) (0.38) .
60sec -1.72 -2.09 -154 -0.24 ~2.30
E -0.10 ~(0.28 -0.43 -0.14 -0.21
(0.48) 0.23) (0.32) (0.59) (0.28)
M -0.10 -0.37 -0.27 -0.03 -0.32
(0.48) . | (0.55) w | (062) (0.63) (0.44)
120sec -1.73 -0.33 0.47 0.72 -0.68
B -0.00 -0.33 -0.34 -0.15 -0.25
(0.62) (0.35) (053) (0.72) (0.41)

* 5 p<0.05, ** ; p<001 (); S. D.
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Fig. 5. Profiles of skin ltemperature changes in male and female
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Table 4. Distribution of the number of patients according to types in each procedure

EE AledT Algfe sloiA i1k Ao st
UAAGE 7, 28 9).

Examination Injection Preparation Sealing Polishing

[ N 23 20 29 12 18

(%) (33.82) (27.42) (42.65) (17.65) (26.47)
o N 31 41 35 33 37

(%) (45.59) (60.29) (51.47) (48.53) (54.41)
o N 14 7 4 23 13

(%) (2059 (10.29) (5.88) (33.82) (19.12)
X 939" 3819 35.09" 14.32" 20.80"

I : Decreased after procedure and increased in 120sec

I : Decreased after procedure without increase in 120sec

I : Increased after procedure with various patterns
*x 7 p<0.01

%
1007 755, e
80 4
51.47
60 - 60.29

Examination Injection

Preparation

Sealing

N
A\

Polishing

Fig. 6. Distribution of the percentage of subjects according to three types in each procedure
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Table 5. Distribution of the baseline temperature of three types in each procedure(TC)

Examination Injection Preparation Sealing Polishing
I 30.59 31.22 30.77 3069 30.47
(2.87) (2.42) (2.46) (2.2 (214
I 27.68 2831 2801 28.08 28.88
(2.78) (3.05) (2.95) (2.95) (3.26)
m 30.68 29.43 2958 30.27 2877
(2.12) (1.73) (3.18) (2.95) (2.46)
10.09” 738" 797" 5.83™ 1.93

; p<0.01

. Decreased after procedure and increased in 120sec
: Decreased after procedure without increase in 120sec
" Increased after procedure with various patterns

Table 6. Difference in visual analog scale of anxiety level between and after procedure(cm)

Examination Injection Preparation Sealing Polishing ‘ F

Bofore 431 5.81 505 3.46 291 23.80%*
(1.98) (2.07) (201D (1.85) (1.99)

After 3.44 428 368 292 2.06 12.13%x*
(2.27) (207 (1.94) (1.8 (1.77)
t ~11.94%x* —17.04+% ~14.54** ~0,93%x =5.47*%*

** ; p<0.014
T Type! B Typelt (3 Type
32+

Examination Injection Preparation

Sealing

Polishing

Fig. 7. Histogram of the baseline temperature in the there types(G)
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Fig. 8. Histogram of visual analof scale before and after procedures

B Before iii After
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Examination Injection Preparation Sealing
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Table 7. Comparison of visual analog scale between male and female(cm)

Examination Injection Preparation Sealing Polishing

M 412 555 4.44 313 2.53
Bofore (2.03) (2.20) (2.13) (2.00) (2.05)
(NS) B 449 6.06 531 376 3.26

(1.95) (1.94) (1.87) {167 (1.90)

M 311 404 342 2.63 1.83
After (1.98) (1.98) (1.95) (1.94) (1.67)
(NS) F 3.76 4.49 392 319 2.27

(2.32) (216 (1.94) (167 (1.85)
NS; Not Signifcant
cm
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145

Polishing



V. &2 % 1ot
AAZ 2% 2B 22 24eA =W uzh
AAo] &gste i T2 R FEH 1 £

2R FootA €@
Wey A}2Ed 2
gAle] hREAA 7]
"°ﬂ"1 g 4 gl
3@ 2EY 2 ASH
o}u}a}ﬁ 2= 0101}\‘12.7,40,46). AmPe A TH B
Alell &83le= JAA £35  “dental shock”
g} BRI 7A Bk deby 24E A A
b7 S Bel X meh VASE o) 8¢ A
X T Bt 3 SREETt ofEA B
g} =7tE AES & daUt ot
AT £ A8 EFF S & ol
i A o & AT} 2AHAEZA 20~
25A18] duR gz —TWEM AR, F 1L
U A&k e 039S fos Ay
2%, Wg %—@ﬂﬁs’_b}, —*s: apole 52
Aol Qualee] 2R g8l FAAAE A&
e B8, G534, ARGTAM, Xoldnt
= Ageg 56 d5Y4aE A xlo}
eAzg aRdon AAVH dd A% A
=22 Alestdth
A Aled 714 FASEEEE BT 2928
+303C(225~249T)2A Uik 2ZH &
3 Azde FARLEY HI~374TVE
- RS £AE Holx ot T | RAHL
WAL A, BAL S8 Fo2 dido] nj$ A
111*‘” y} == 4 xﬂ_,] Wzl o] 0]1,]. /“141—9—501]
—45}] 04 1‘5:1 ] -r] ODE4849) _'_’I_E‘]b’} 051'61:°
A/\i}oP | 93l F2¢ HeH3ANE Fu
#& AARE nAsln A FE &b
& 22o|A @A &gt} Tegelberg? Kopp™
© &5 dA Y FeFA(HFEFIE) B (metac-
arpophalangeal joint)e] B ETE FAlsido
281~36.1T(H T 3347C)e =¥ E Busod
uh ol IRt AUlere] s A

Rel -y
\_
_Q_
a

146

7] 2o B ApaA A LeE(18~20C)H
G oHlwE e AULE(201~247C)° 4%
o o] atole] 89l F 1yl H Aoz Algd
=3

AA gAY A Alge] A FA9Res
of WA WstE AHEW v % Azt st
2 s AA RO R 3179 S wa TR
1, 329 3). ol & AFdA Ayt A &3
o]l FAIZM dE AEEE dEHoz A
FhiA 4 Alg FEF HR2LE SHEHA
I EHA Fe A AYste #H Lxot e A
oA thg Algo] o] FA 17te] 'y} ¢
¥ Zlojgt Fdr)

ZF Aol A AR LEES] ZHags dyE
l%ﬂ # A ZApolol| A 71} & Aol & HY

ol BE X FH{AlEo] Sl A B3] ~
&_i 28319 7] wEolet Aadn) 4l
& F7 PHH A AlA ARLFE 607
A&7 gko g

[ele)

sL =

_>:L oft {m rir rR

£ A 428 2 %

olg3f vt “6}%1@. 2 AFNME 77
@AM A HE T A‘% Bol gle Algcle

Fexrt Aled 60 }xl #aso] Slrt
1202:1_3?01] SEE AL ZAT 4 glong, o

T80l A&vkA F9 AfddMe G439
HELE7F Wzt § 120235 FEEA] 2
st 3 dAF Aols Holm UATHY
4). CorahS™% d#o] olUZAA&A] n}h
FASE AobabAo A AA] FHA} = AEnke
o] ¥isl7} glsictn Rastgich weka X olat
At “}149} ol B53 o] wig- AT
ANedsE ta A&Bd os A3 A8
&l ok OPD% FES AFE F2 g AleE A
YA gkowl kd AHorh

Zt Alge] $F 2 27 91258 dud
2 oolus 23ts W A7t AatEe AleR S
o B2 B5exg 27 d Alzte] AntE
A 6023744 AR A2 ZA4EH AHE B
Attt 1202 %ol G 7} vl sz A3z
IR ezt glo] PAlol e AMdL o}
ot FA o] ool vE & o gEA A
23 A M® RN ATL 2Ed 20 £ o
A&3] =g Jlodsly] wEolet 3



ot webd G e A 5ol E Eoty nES v
FLE gob & Aot} oo daire T3 A
£39 AFE YA Fr}

Ve 2 e g Rewe) A AYE 4
W FR ez ve] dyeiled 122 ¢
ZE Ga FEEE I D7 stAF 38X
U3 A% sEe © M3 44 F A &
ZE e T NTe 7ere s A45% 38Hx
i AlE AsEE T 2 B dHES ¥
SIAZ T B Ao e 1, I+ 2442 1, 11
goz alE FEAAoY P NEe 5
AH HoE 98] Bt MAPLE FF8IA
th A AlgolM zb BEo) feld Av} A%y

1=

AEE|(E 3), BXE %%ﬂokﬁ <Y 6>
Ve vl T8l A AlsoM 50% A&
vepdlioles 1872 288 7399 80% A
T2 HolM <Oy 3, 4>oA HAgkAbe]

A o) Rl o Al s E HE
B A% Y g A st dRlo] Hi
e}, sV AgnkE Al vdehd fEE
Fof @ BaoME 1ol 7HE Bkou
(509%), vhokgt A8, A2 Ay, 4R F,
3 gl AelA zpo] § Aubriofglez Qs
2 vwslrle Ssitn Alsdch oy
O&oleg} &algte 120%0]42 FE3 35
e R A A 18E Sopd ¢ Q7
ofj o AU & °l ololA I&EE 183 &4 &
gl A7) 71 2@t edle] AAE gt &
2 otk oyt nEe 1R el Ao
A 2B FAREY] S8 dolet 37

g}
HL%VFHﬁA Ao

‘;%-8: *}3”*'01 H"f‘ﬂ Oié 1‘2 & 7hsAd el
& AAa), gEPe AR #49
W2 Raynaud®@ & Holy ) T
Ao B-exrt Ao uj st Atka B
& uk gt} wEbd 27A] FA YRRt A
%Eﬂ wo SAAEE YoMy HAH Aag
zAgslor & ¥ obet AuAE FRT F

ﬂo}}ﬂ 7L opbal M A 5ok g b

ox

i
.:u‘lo m{o

147

AgstA Algstsl Algat AlsAl
ARFE FE F 2EHLE Folu
k ‘3,01 3 g8ttt
%?}E% 0]’ L\g o
FERTESR I
%1@34%1

X}/]J—J‘a /‘(ﬂ?l
S L EA e P
Febal =2} 7kd 50l
Z el 10emEaAHE o] £ VASE o] &3]
At zt AlEg A Alg AFo| fofd ajelE
J.ii»‘:— 1 AlgHe H2 VASE dl7|E9ko] 2
th= ’\l*}"}‘ﬁw 2t A& 5 AeurEt &
, é?-%i e FAE urbhﬂﬂw t 3k
M ER 2 e ds &‘r&ﬂmclom
© EQhEe] A Wkl FA o rEws]
H AT E uke} wpvtA 2 %1 rokE o o
AHH 2EH A7 E gHolge AE

zd Fuin 2 4 oy
%4 4 %i‘iiow oA g
728 HAE vHE 6, 13 8), °

_£H‘nrzi

H
i rlo

A
R

rlokdtie B
1())% :1133"6' Jg__

o}- :fa_lr.o] AL 7
o} 2pA 04“?41}
A= 7hed & & Eéﬂ- SE7] 9 st &
AL vpHsjot & Hart vt

B oA E VASER YA Aled %
dizte] Bt Atol & AW EgEov VAS
o] /&oﬂ Z%.Q_ti} 7i 7‘_}514 o]'_—ﬂ_ /\]4.0}2} u} 7]
wAo]l &2 0 7g§_u}° AA 7, = n)
Al dekA obel dYdo] VASE *}3%‘ .k
g gt watM F o) A AE Aol
= =724 Biotrainerst 322 1¥2 % ulo]
ﬂ\&w 38 4£@-Hw5 &5 48
/g_? -1 )\]blE o h:o].x 7_“ qu& -144‘))
444&& m% E2 ARARA 4
Aoz A 4 glojM 0]—246}—1
gl dstel g & Ax, obE
- wolesjolm a0 A7y S

Whu@m“

‘;m
ot
X
e
b
i

L)
_QL
2

L i > ol m\m x&

_._4

6} =



71€E SAA S50 2UES

A s e B ERA 98 AFRokF sl nbol
Sulojzulel olibd AEg 3 72249
dgto g o} Fojd B dAFoAM HFEmrt Al
=d uat A8t e Askelr] wEol
Beotxo] Aaz AF2A 49 71edol ol
e AR S ddE 997t ot Bzt 1
Bu ddoz Age fale] o dFe] BX
£ i AgAolofM F2 A thabet
A gHste] A7 v i & 7t f99
2 AdY Jd¥ 5o BsE HES= e F
gslelet Hojxd, T8t B dAFei] B
5ojof & A 2 VASE F#3 Etxel v
Bondsls AR Etwzte] AHAg 4538
Ao EE daA old #E FaEe AFE V)
ot g}

vz 8

A A g 93 Btz o] HEA HIHE A
20t Zxre] x| 7)ol gz} 68 (HAt 33, oA
3HH)S oz B A A= (FAEAL 3
&oH, S84, AHETAN E Ropdrh) S
AP BIHAM ZF Alge] AARE FASRLEE
g JE2xulo]edol=l Al Biotrainer
(BF-102R)E ©] &3t &%, Ao Ale
HE 82 E2%E visual analog scale(VAS)

2 B@ristild bl o 2 482 A%k

1. EAQ Algd o) g std e
o, Zt AEAFREH AleF 602704 st7ret
o7t 12023 destith

2. 45T HAErA o & R xe W
35 14

3. FA7E S &tel HlE] A Alg A A FHoR
Y & gPexe ¥iE B0

4, A1EZ D R2ewr) A4 sdsle nde] 7}
4 g2dn 714 gReEs P @t

5. B¢Ee AlgHo] AleFEn 3tu, H&

o1, SHERAAel o Eete

148

10.

11.

12.

13.

15.

. WHEZE

CBAR, A9T, #A5 9 tmagd s
WEE-AUR AR, HBEIAL AL, 1989

. Ingersol B.D. : Behavioral aspects in dentistry,

Appleton-Century-Crofts., New York, 1982.

CZWA, ol#E, A71E AU, AFHY e

B, A8, 1984,

. Basmajian, J.V.{ed). : Biofeeback-Prinicples and

practice for clinicians, 2nd ed., Baltimore, Md.,
Williams & Wiklkins Co., 1983.
LTIy ey 7R, AEEIG
ik 233, 1991,

. Dworkin, S.F., Ference, T.P. and Giddon, D.B. :

Behavioral science and dental practies, The C.
V. Mosby Company, Saint Luis, 1978.

. Sandlin, P.D. : Anatomy of ansiety—-a physician’s

overview, Dnet Clin North Am, 31 : 1, 1987.
DeMartino, B.K. : Anxiety-dental overview,
Dent Clin North Am, 31 : 11, 1987.

. Kleinknecht, R.A., Klepac, R.K. and Alexander,

L.D. : Origins and charceristics of fear of denti-
stry, J Am Dent Assoc, 66 : 842, 1973,
Schwarz, M.S. et al. : Biofeedback : a practi-
tioner s guide, The Guilford Press, New York,
1987.
Cannistraci, A.T. and Fritz, G. : Biofeedback-the
treatment of stress induced muscle activity, In
Belb, H.(ed.) : Clinical management of head,
neck and TM] pain and dysfunction, 2ned ed.,
Philadelphia, W.B. Saunders Company, 1985,
Townsend, R.E., House, L.J.F. and Addraio, D. :
A comparison of biofeedback-mediated relaxa-
tion and group theraphy in the treatment of
chronic anxiety, Am J Psychiarty, 132 : 598,
1975.
Raskin, M., Johnson, G., and Rondestved, T.J.W.
: Chronic anxiety treated by feedback-induced
muscle relaxation, Arch Gen Psychiatry, 28 :
263, 1973.

. Javel, AF. and Denholtz, M.S. : Audible G.5.R.

feedback and systematicdesensitization; a case
report, Behavior Therapy, 6;251, 1975.
Budzynski, T.H., Stoyva, JM., Addler, C.S., and
Mullaney, D.J. : EMG biofeedback and headache
>a controlled outcome study, Psychosomatic



16.

17.

18,

19.

20.

21

22.

23.

24,

25.

26.

2.

medicine, 35 : 484, 1973.

Andreychuck, T. and Skriver, C. : Hypnosis and
biofeedback in the treatment o fmigraine head-
ache, The International Journal of Clinical and
Experimental Hypnosis, 23 : 172, 1975,
Furman, S. @ Intestinal biofeedback in functional
diarrhea : a preliminary report, Behav Ther &
Exp Psychiat, 4 : 317, 1973

Blanchard, E. et al. : Preliminary results from a
controlled evaluation of thermal biofeedback as
a treatment for essential hypertension, Biofeed-
back and Self~Regulation, 9 : 471, 1984.

Koheil, R. and Mandle, A,R.: Joint position
biofeedback facilitation of physical therapy in
gait treining, American Journal of Physical
Medicine, 59 : 288, 1980.

Chapoy, P.R. : Biofeedback therapy in the man-
agement of anal incontinence, Journal o
pediarics, 100(2) : 336, 1982.

Keefe F.J., Surwit, R.S,, and Pilon, R.N. : Bio-
feedback, autogenic training and progressive
relaxation the treatment of Raynaud’s disease :
a comparative study, Jourmal of Applied
Behavior Analysis, 13 : 3, 1980,

Bg e o3, WS, TH4, 87 : Raynaud
Ao FAE FHEAZ FH A AF A4,

tl kel 8133 3] %], 32 1 391, 1989,

Carlsson, S.G., Gale, EN. and Ohman, A.:
Treatment of temporomandibular joint syn-
drome with biofeedback training, J Am Dent
Assoc, 91 @ 602, 1975,

Rugh, JD. and jJohnson, R.W.: Temporal
analysis of nocturnal bruxim during EMG
feedback, J Periodontol, 52 @ 263, 1981.

Elmor, A M. : Biofeedback thrapy in the treat-
ment of dental anxiety and dental phobia, Dent
Clin North Am, 32 : 735, 1988.

39| 2 : Biofeedback® 9743 &8, H4ejge,
71137, 1983.

Blanchard, E.B. et al : Temperature biofeedback
in the tratment of migraine headaches, Arch
Gen Psychiarty, 35 : 581, 1978,

. Green, EE. Green, AM. and Norris, PA.:

Preli- minarly observations on a new non-drug
method for control of hypertension, Primary
Cardiology, 6 : 126, 1980.

149

3L

32.

33.

39.

41.

42.

43.

45,

. Huskisson, EC. : Measurement of pain, Lancet,

1127, 1974.

. Scott, J. and Huskisson, E.C. : Graphic represen-

tation of pain, Pain, 2 175, 1976.

Downie, W.W. et al. : Studies with pain rating
scales, Annals of the Rheumatic Diseases, 37 :
378, 1978.

Aun, C, Lam, Y.M. and Colett, B. : Evaluation of
the use of visual analog scale in Chinese
patients, Pain, 25 : 215, 1986.

Duncan, G.H., Bushnell, M.C. and Lavigne, G.]J.
: Comparison of verbal and visual analog scale
for measuring the the intensity and unpleasen-
tness of experimental pain, Pain, 37 : 295, 1989,

. Stegenga, B., de Bont, L.G.M., and Boering, G. :

Temporomandibular joint pain assessment, ]
Orofacial Pain, 7 : 23, 1993

. Instruction for use of Concise TM, Dental

Products Division, 3M Health Care, St. Paul,
USA

. Instruction manual of Biotrainer Model BF_102R.

OG Giken Co., Okayama, Japan.

. StavVIewTMII -The solution for data ananlysis

and presentation graphics, Abacus Concepts,
Inc., Berkely, USA

. Petersdorf, R.G. and Root, RK. : Alterations in

body temperature, In Braunwald, E. et al.(eds.)
: Harrison's principles of internal medicine,
11th ed. McGRaw-Hill Book Co., New York,
1987.

Guyton, A.C. : Textbook o fmedical physiology,
8th ed., Philadelphia, W.B. Saunders company,
1991.

2R 1) 4 % B A - Biofeedback ) D RESEISA~D

FEA-CREIS) wRUEEIC L AR MR #bichL
TR 22:7, 1982

Luthe, W.(ed.) : Autogenic therapy, vols 1-6,
Grune & Stratton, New York, 1969.
WRLERLR - B S HHlk-Biotrainer text, OG #%
BRI A, 1981,
i RERAR B TERES-HT L v B, Bk
A, 1990.

CRAEIEEE - ek, BABRHTS, 442 ¢ 139,
1979.
Jacobson, E. : Progressive relaxation, University

of Chicago Press, Chicago, 1938.



46, ZH8 T, 1A X HA gl wE YAty &
L ool B A3 A3, g7 T eg]
=], 17 1 19, 1992,

47, Sturdevant, C.M. et al.(ed.) : The art and science

of operative dentistry, 2nd ed., The C.V. Mosby
Company, St. Louis, 1985.

48 Surwit, R.S., Shapiro, D. and Feld, J.L. : Digital

temperature autoregulation and associated card-
iovascular changes, Psychophysiology, 13 : 224,
1976.

49, JOhansson, A., Kopp, S. and Haraldson, T. : Re~

producibility and variation of skin temperature
over the temporomandibular joint and masseter

150

50.

51.

52,

muscle in normal individuals, Acta QOdontol
Scand, 43 : 309, 1985.

Tegelber, A. and Kopp, S. : Skin surface tem-
perature over the temporomandibular and
metacarpophalangeal joints in individuals with
rheumatoid arthritis, Acta Odontol Scand, 45 :
329, 1987,

Corah, N.L, Bissell, G.D. and Illig, S.]. : Effect
of perceived control on stress reduction in adult
dental patients, J Dent Res, 57, 74, 1978.
Corah, N.L.: Development of dental anxiety
scale, ] dent Res, 48 : 596, 1969.



ABSTRACT

THE CHANGE OF THE DIGITAL SKIN TEMPERATURE
IN DENTAL OUTPATIENTS BY BIOTRAINER

Gi-Hong Kwon, 0.D.S., M.S.D., Myung-Yun Ko, D.D.S., M.S.D.. Ph.D.

Department of Oral Medicine, College of Dentistry, Pusan National University

In order to evaluate objectively the anxiety level in dental treatment, the author used Biotrainer(BF-102R),
one of the skin tremperature biofeedback apparatus, to examine 68 dental outpatients on their digital skin
temperature change due to routine consecutive dental procedures(oral examination, anesthetic injection, cavity
preparation, fissure sealing, polishing). The subjective anxiety level change was also evaluated by visual analog
scale.

The obtained results were as follows;

—

. The skin temperatrue decresed through consecutive procedures and the temperature in each procedure
decreased until 60sec, and then increased on 120sec,

. The temperature changes in Preparation and Injection were greater than those in other procedeures.

. Generally, male exhibited more change of skin temperature in all procedures than female.

Type . continuously decreasing after procedure, cccupied the most in all patients and yhad the lowest

Lo B

beseline temperature.,
. The anxiety level of before-procedure was higher than that of after-procedure and the levels in Injection and

ot

Preparation were higher than in other procedures.
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