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ABSTRACT

A CLINICAL EVALUATION OF A BLEACHING STRIP
CONTAINING 2.9% HYDROGEN PEROXIDE

Eun-Sook Park’, So-Rae Seong’, Seong-Tae Hong’, Ji-Eun Kim', So-Young Lee’,
Soo-Youn Hwang', Shin-Jae Lee?*, Bo-Hyoung Jin®4, Ho-Hyun Son', Byeong-Hoon Cho'#*
"Department of Conservative Dentistry, *Department of Orthodontics,

*Department of Preventive Dentistry, School of Dentistry, *Dental Research Institute,

Seoul National University, Seoul, Korea

This study evaluated the effectiveness and safety of an experimental bleaching strip (Medison dental
whitening strip, Samsung medical Co., Anyang, Korea) containing 2.9% hydrogen peroxide. Twenty~-three
volunteers used the bleaching strips for one and a half hour daily for 2 weeks. As control group, the same
strips in which hydrogen peroxide was not included were used by 24 volunteers with the same protocol. The
shade change (4E*, color difference) of twelve anterior teeth was measured using Shade Vision (X-Rite
Inc., S.W. Grandville, MI, USA), Chroma Meter (Minolta Co., Ltd. Osaka, Japan) and Vitapan classical
shade guide (Vita Zahnfabrik, Germany). The shade change of overall teeth in the experimental group was
significantly greater than that in the control group (p ¢ 0.05) and was easily perceivable. The change
resulted from the increase of lightness (CIE L* value) and the decrease of redness (CIE a* value) and yel-
lowness (CIE b* value). The shade change of individual tooth was greatest in canine, and smallest in cen-
tral incisor. The safety of the bleaching strip was also confirmed. "(J Kor Acad Cons Dent 31(4):269-281, 2006)
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Table 1. CIE Lab* values' of each shade tab coded in the Vita classical shade guide and their ordinal values
converted by the descending-ordered brightness sequence

Color coding of Vita shade guide

code Al Bl B2 A2 A3 D2 C1 B3 D3 A35 D4 B4 C2 (3 AL C4
L' 7957 789 7666 7604 TH36 V527 T429 7413 7255 7231 U186 71.81 7095 6883 68.56 64.78
@ -l6l -176 -162 -0.08 136 -054 -126 047 062 148 -1.03 05 -022 -001 158 1.59
b 13.05 1233 1662 1673 1961 1347 1256 2234 1614 2181 1777 2215 1672 1668 21 18.66

rank 1 2 3 4 5 6 7

8

9

10 11 12 13 14 15 16

§ O Brien WJ, Groh CL,
69:1762~1764, 1990.

Boenke KM?. A new, small-color-difference equation for dental shades. J Dent Res
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1) A7) X% A} (EPT, Electric pulp test)
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A F AFE T8I
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5.7, skt 12709) Ao i) S48t
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Loe and Silness, 1963)
1. 3% A&
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Ao 3 23 gl
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Aol o3 ¥
4. 4% 4F. A3 w43 15, AYel A A&
A &Y
3) &4 (PI, Plaque index: Ramfijord)
1. 8
2. #8 A& A WA A& A A Mo A%
3. 3559 AL 9 Aol AL A3t AAo] x
Folalk B uj
4, Be ¥ A2 A4 ¢ AL Az} KMol E W
4) AHNF

AdAFE NRE O FHE 21 AS NS

FABI, S e A AL RE BEEAL.
o, A7 AE A 24 E At A= 3
NS 348 Wk F 733 E8E 7} 23 1%
dAE AU E e FAFE JAAAeH, T

Table 2. Age and gender of the participants in the study

BAZ et S5 3t Al kst Fasitha a2
gE o}ZeY A%E o 199 WrkAdAE E
T 2 AA G AL A&

.2 =
1. 7Ed Got

E Ay Foigk Ariae] Y 2 A% X & Table
29} itk Ao FoAd iz A¥Ee) ZE A
o AA Hofol o] MMl (4E*)& SV o83t &
A Az, R2F 2.62 + 1.85, A8 3.30 + 1.64%
EAZOE fo% Ao|& BA} (Figure 1 and Table
3, paired t-test, p € 0.05). CR (=T 3.08 £ 2.03,
AYF 3.76 + 2.56)3} VP (W2 2.26 + 249, A9
T 3.10 £ 2.5M& AHg3l 243 A2olM T BAH
Aol & B ¥ 4 31T} (Figure 1 and Tables 4-5, p <
0.05). L*, a* b*#te] ¥l (41", 4a* 4b")= CR=
239 da*g (p = 0.343)& AT BE SHA AN 4
AT Q2T Aloldl BAHLE fof Aolg BT
(Figures 2 - 4, Tables 3 -5, p  0.001).

¥ 300 1
250 —-sv
- CR
A VP
200

contro! oxporimontal

Figure 1. Differences in 4E* between control group and
experimental group obtained using Shade Vision (SV),
Chroma Meter CR 321 (CR) and Vitapan shade guide
(VP).

Gender Total Drop-out Completed participants
participants n Age n Age
Experimental male 4 - 4 28035 23 288 + 7.6
female 21 2 19 289 + 8.3 L
Control male 4 - 4 310£6.7 o4 294+54
female 21 1 20  291%52 N
Total 50 ) 3 47 47 201 +6.5
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Table 3. Shade Vision: color measurements, color changes and their statistical results

: ‘Control .~ ) - Experimental

) ‘Before tx o) - lff . R .- . . Before tx Change after tx :

b A v (medn £ 8D c (D SDY 0 F . (mean £ 8D) (D £ SD) e

Overall L 73.43 + 3.48 017 £ 2.11 0.237 »=x 7456 + 3.19 1.29 £ 201 0.462 ***  0,0000 *x=*
a 5.20 £ 1.55 -0.05 + 106 0.449 #xx 481 +1.33 -0.81 + 0.85 0.581 **x  0.0000 ***
b 19.41 + 3.88 -0.01 + 2.17 0.176 *= 1944 + 4.21 -2.01 £ 1.57 0.413 *++ (0 0000 *=
E 2.62 + 1.85 3.30 £ 1.64

Upper right L 7077 £ 2.96 0.28 + 1.93 0.132NS 7214 = 2 57 1.77 £ 127 0.469 * 0 0033 ==

canine (#13) a 6.50 + 1.40 0.07 £ 0.95 0.475 = 6.26 £ 1.04 -1.37 £ 107 0.753 #x+  (0.0000 =
b 22.68 + 2 87 0.15 + 3.60 0.550 #= 23.88 + 2,61 -214 £ 1.72 0.565 ** 0.0083 =**
E 3.04 + 284 3.68 £ 1.24

Upper right L 74.01 = 3.15 0.04 £ 224 0190NS 7517 £1.93 1,18 £ 191 0.455 = 0.0691 NS

lateral (#12) a 525 +1.28 -0.54 £ 1.06 0.785 wxx 461 £1.23 -0.74 + 0.90 0,747 »»= 0,4862 NS
b 17.79 £ 260 -0.27 + 2.38 0.385 NS 1843 = 2.50 -2.49 + 1.69 0.211 NS  0.0007 #x=
E 2.63 = 2.22 341 £ 192

Upper right L 76.77 £ 2 91 -0.14 £ 1.80 -0.219NS 7883 + 261 051 £ 1.61 0.449 * 0.2042 NS

central (#11) a 4.24 + 1.38 022 £134 0.538 #* 3.51 £ 0.67 -0.65 + 059 0.363 NS  0.0065 *=
b 16.65 + 2.39 023195 -0.167NS 1574 = 2.40 -186 + 1.00 0.406 NS 0.0000 ===
E 2.56 + 1.45 2.66 £ 0.91

Upper left L 77.58 = 2.50 -0.46 = 1.61 0415 =+ 78.84 = 1.93 041 + 1.84 0.313 NS 0.0885 NS

central (#21) a 3.70 £ 0.96 0.28 £ 0.52 0.181 NS 3.54 =+ 0.86 -0.49 = 0.95 0400 NS  0.0013 ==
b 16.96 + 2.72 -0.22 + 1.66 0.354 NS 1617 £ 242 -1.95 + 1.32 0.315 NS 0.0003 ==
E 2.19 £ 0.99 294 +119

Upper left L 74 42 + 3.32 0.20 £ 2.18 0.670 =+ 7563 £ 2.14 0.51 £ 2.22 0 620 =+ 0.6304 NS

lateral (#22) a 472 + 1.00 003 +£0.77 0.597 »= 444 £ 1.05 -0.69 =+ 1.01 0.621 *» 0.0085 *=
b 18.47 + 2.05 -0.44 £ 2.20 0.341 NS 18.53 + 3.20 -2 48 £ 2.34 0.618 ** 0.0035 =
E 2.62 £1.79 3.32 £ 2.66

Upper left L 70.96 £ 2.69 0.11 £ 1.55 0.099 NS 71.92 £ 1.67 1.63 = 1.43 0.448 * 0.0011 *=

canine (#23) a 670 £ 1.34 0.04 = 1.10 0.547 ** 6.22 £ 1.20 ~1.19 £ 102 0.615 ** 0.0003 ===
b 23.58 + 2.76 -0.04 + 310 0.546 ** 2411 £ 2.03 -2.55 + 141 0.281 NS 0.0009 ===
BE 2.74 £ 2.32 3.68 +£1.39

Lower left L 73.00 + 2.37 -0.31 = 1.47 0.204 NS 74.22 = 1.80 1.37 £ 1.36 0.341 NS 0.0002 »==

canine (#33) a 6.33 £ 1.31 0.15 £ 0.87 0.655 =x 5.89 + 0.98 -1.02 £ 0.68 0428 = 0.0000 ==
b 24.06 = 2.52 0.17 £ 1.13 0.334 NS 23.81 + 247 -2.03 + 1.26 0.503 = 0.0000 #==
B 1.75 + 1.07 3.07 £ 1.18

Lower left L 73.71 £ 2.31 0.51 + 2.06 0.0569 NS 7479 £ 240 1.24 = 2.42 0.408 NS 0.2733 NS

lateral (#32) a 530 £ 1.35 -0.43 £ 1.15 0.693 *#x 476 = 0.82 -0.74 + 0.65 0.442 = 0.2683 NS
b 18.90 + 2.14 016 = 1.55 0.157T NS 1848 + 2.54 ~1.87 £ 1.18 0.275 NS 0.0000 #=*
E 237+ 162 322162

Lower left L 73.30 + 3.62 0.64 £ 2.54 0.202 NS 74.04 £ 2.78 0.82 £ 2.13 0.338 NS 0.7919 NS

central (#31) a 450 +113 -051 +£1.03 0.647 ** 4.09 = 0.72 -0 55 £ 0.50 0.327 NS 0.8557 NS
b 15.90 + 2 46 -0.21 £ 2.02 0.497 = 1568 + 2.24 -1.13 £ 1.19 0.388 NS 0.0661 NS
E 2,96 + 1.78 264 +1.13

Lower right L 72.84 + 3.26 048 + 2,17 0136 NS 7391 & 2.72 1.29 + 1.88 0.213NS 0.1794 NS

central (#41) a 4.36 =107 -0.12 115 0.659 #x= 4.16 + 0.76 -0.68 + 0.51 0.404 NS 0.0354 =
b 15.66 + 2.10 0.06 + 1.54 0.174 NS 1551 +£ 2.40 ~1.26 £ 0.98 0.531 ** 0.0010 **
E 2.53 £ 1.40 2.70 £ 1.00

Lower right L 73.00 = 2.38 0.28 + 2.63 0.122NS 7351 +£2.31 2.01 £ 2.30 0.325 NS 0.0212 =

Lateral (#42) a 477 £ 1,02 0.01 £ 0.86 0.664 ##* 453 £ 1.01 -0.59 £ 097 0.621 »= 0.0287 *
b 1891 +1.94 -0.41 +1.84 0200 NS 18.78 £ 2.76 -1.85 + 2,22 0.661 ** 0.0196 *
E 297 £ 147 3.85 £ 1.95

Lower right L 7091 £ 2.59 0,37 £ 2.85 0.629 *= 71.75 £ 2.40 2.73 + 2.42 0.594 *= 0.0035 =**

canine (#43) a 6.06 + 1.61 0.16 £ 1.40 0.632 ** 577 £ 0,93 -1.07 £ 0.75 0.447 = 0.0005 **x
b 23.18 + 2.98 0.66 +2.14 0.530 = 24,19 + 2.22 -2.53 £ 1.38 0.657 = 0.0000 ***
E 3.11 + 2.29 4.40 +£1.95

Abbreviations: tx:

treatment, R. correlation coefficient between the measrements before treatment and the changes after treatment,
SD: standard deviation, D. mean differences, NS: not significant
*, +x and *+ mean p € 0.05, p (0 01, and p € 0.001, respectively.
Sample numbers of overall measurements: Control, n = 288: Experimental, n = 276)

Sample numbers of each tooth measurements: Control, n = 24; Experimental, n = 23)
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Table 4. Chroma Meter CR 321: color measurements, color changes and their statistical results

Control Experimental
Before tx Change after tx R Before tx Change after tx R o
(mean % SD) (D * SD) (mean * SD) (D + SD) P
Overall L 57.42 1 3.41 -0.48 1 2.96 0.58 #»+ 58.14 + 3.62 0.13 + 3.70 0.642 ++»  0,0313 =
a -0.88 + 0.92 0.12 + 1.00 0.656 »»»  -1.12 £ 0.95 0.03 4 1.11 0.72 »o+ 0.3429 NS
b 6.56 £ 2.94 -0.06 + 1.92 0.505 «+ 6.89 + 3.24 -1.38 £ 198  0.572 «»+  0.0000 ==+
E 3.08 £ 2.03 3.76 + 2.56
Upper right L 54.15 + 2.87 070 £ 291 0.672 #+» 51,02 L 4,13 2.20 + 4.57 0821 »» (1843 NS
canine (#13) a -0.06 % 1.18 -0.13 % 0.84 0,435 + -0.01 £ 1,24 -0.50 + 1,31 0.679 »»+  0.2485 NS
b 7.70 £ 2.13 0.62 + 1.52 0.541 »+ 8.83:+ 1.97 -1.57 £ 2.00  0.272 NS 0.0001 **x
E 2,97 + 1.79 4.39 + 3179
Upper right I, 56.27 £ 2.52 0.00 + 2.25 0.571 e+ 57.01 + 2.50 001 £227 0450+ 0.9829 NS
lateral (#12) a -1.27 £ 0.73 0.57 + 1.18 0.682 s+« -1.17 £ 0.70 -0.29 & 0.87  0.612 «+ 0.0076 **
b 4.84 + 2.08 0.13 £ 1.57 0.333 NS 1.82 4 2,93 -0.76 L 1.79 0.412 NS 0.0810 NS
E 261+ 147 2.64 + 1.59
Upper right L 56.75 + 2.93 112 + 1.74 0.294 NS 58.15 + 2.81 0.14 + 233 0.499» 00412 «
central (#11) a -0.82 * 0.88 -0.09 &+ 1.04 0.762 *»» ~-1,29 1 0.76 0.10 £ 1.13 0.H0H9 *+ 0.5639 NS
b 3.77 + 3.51 0.40 + 2.63 0.727 »»» 3.42 + 2.21 -0.63 £ 1.91 0.288 NS 01324 NS
E 2.98 + 1,80 294 +1.33
Upper left L 57.44 £ 2.60 -0.39 & 3.82 0.467 * h8.144 + 3.08 0.17 +- 308 0.792 «»»  0.5826 NS
central (#21)  a -1.06 + 0.92 -0.19 + 0.93 0.361 NS 1.31 £ 1.07 0254 1.37  0.847 »»« 02040 NS
b 351 +2.27 1.01 L 1.76 0.344 NS 3.4 1 2.54 -0.56 + 1.78 0.391 NS 0.0039 *=
15 3.63 4 2.46 3.23 L 2.00
Upper left L, 57.07 £ 2.19 021 L 2.16 0.503 + 57.05 1 2.78 1.04 £ 2.85  0.547 »» 0.0953 NS
lateral (#22) a -0.83 + 0.74 000 L 0.64 0.514 » -1.08 + 1.48 -0.09 + 1.81 0,920 = 0.8196 NS
b 485 & 2.04 0.56 + 2.53 0.598 »» 5,29 1 288 -0.70 £ 2.16 0.626 »+ 0.0722 NS
i) 2,77 + 1.97 3.52 + 2.19
Upper left I 54.66 + 3.57 0.83 L 3.53 0,767 = Hh6.61 L 3.40 1.26 + 3 54 0.766 *+»  0.6786 NS
canine (#23) i -0.30 & 0.84 -0.14 L 1.19 0 TYL wex 0.81 L 0.84 0.22 &£ 1.07 0.623 »» 0 2885 NS
b 759+ 198 0.65 & 2.02 0.314 NS 9.21 £ 195 -1.85 + 1.80 0.623 «» 0.0001 =#=*
1 3.53 1 2.48 4,06 + 2.24

NN ow o= —w
=

Lower left I, 56 75 + 3.64 -0.56 L 388 0.754 #++  58.66 L 2.32 -0.32 + 3.5¢ (1L759 =+ 0.8275 NS

canine (#33) a -0.83 + 0.83 0.21 +0.92 0.741 wov -1.22 4 0.76 -0.05 £ 0.96  0.872 »»»  0.3497 NS
b 9.46 + 2.35 0.81 £ 2.20 0.727 ==+ 1017 1. 2,78 -2.74 £ 268 (0758 »+» 0 0095 =
b 379 £ 261 4,65 + 2.44

Lower left 1, 59.41
lateral (#32) a -0.98

246 0.93 1 297 0.728 »++ 5989 1 3.14 ~0.75 £ 3.50  0.81G 08471 NS
1.04 0.01 £ 1.12 0.950 *»» -1.07 1.0.93 -0.06 £ 1,09  0.709 »«»  0.8704 NS
1.68 -0.28 1 1.53 0.269 NS 7.78 + 1,95 13201440 (.490 ¢ 00210 *
I 3.01 L 1.94 3.80 £+ 1.67

H+ =

Lower left L 60.39 £ 2.76 -0.85 + 2.38 0.128 » 60.89 + 3.02 -0.49 + 2,97 (0.550 » 0.6538 NS

central (#31) a -1.10 = 0.69 0.09 £ 0.73 0774 »ex 148 4 0.57 024 1055 0.753 4+ 04313 NS
b 5.33 + 1.64 -0.18 L 1.09 0.282 NS 597 4 1.87 -1.30 £ 1.56  0.600 *~ 0.0061 **
E 244 £ 141 3.29 1 1.52

Lower right L 60024 350  -0.55 L 3.29  0.694 +» 6082 £ 3.09 -0.08 279 0456+ 06076 NS

central (#41)  a 122+ 057 0281074 0570+ -1I8 4056 024 £ 1.00 0613+ 08779 NS
b 573+ 1.69 -0.41+ 100 0288NS 5621 1.90 -1.09 & 1.31  0.380 NS  0.0524 NS
I 2.89 1 2.04 2.95 & 1.67

Lower right I, 5952+ 214  -1.56 1 261  0.582+  59.40 + 251  -2.25 1. 584  0.407 NS 0.6003 NS

Lateral (#42)  a -1.37+ 054 060 F0.88 0441+ 139 L050 027 L0701  0.700 +s¢ 01726 NS
b 831+ 1.69 101+ 1.12 O0.147N$  7.98 L 2.13 162 L 153 0.527 ++  0.1207 NS
i 2.86 1 2.06 4.61 1 4.78

Lower right L 56.64 £ 252  1.09 1 274 0536 5667 L 8.97 058 + 441  0.810 +»+  0.1171 NS

canine (#43) a  -0.75+1.07 0224 1.34 0795 -144 +0.63 006 £ 084 0479« 06265 NS
b 983+ 1.82 138 L 1.85  0.424+ 10.02 4 2.30  -2.36 &£ 236 0.734 »»+  0.1151 NS
D 346 L 1.88 5,02 1. 2.36

Abbrevialions: tx: treatment, R: correlation coefficient between the measrements before treatment and the changes after treatment,
SD: standard deviation, I): mean differences, NS not significant

«, +%,and »++ mean p € 0,05, p ( 0.01, and p € 0.001, respectively.

Sample numbers of overall measurements! Control, n = 288 Kxperimental, n = 276)

Sample numbers of cach tooth measurements: Control, n = 247 Experimental, n = 23)
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Table 5. Vitapan classical shade guide: color measurements, color changes and their statistical results

LControl . Experimental

. ~ Before tx Change after tx R Before tx Change after tx R .

: , {mean + SD) (D + 8D) (mean + SD) (D + 8SD) b

Overall L 74.96 + 3.12 0.36 £ 2.49 0.624 = 7491 + 3.12 178 £ 240  0.715 == 0.0000 ***
a 0.39 £115 -009 + 0.81 0.375 ##x 024 +1.18 -0.56 = 0.81  0.285 ==+ (0.0000 #*»
b 17.94 + 2.93 -0.25 + 206 0.301 === 17.67 £ 2 89 -1.65 £ 1.91  0.308 #++  0.0000 ***
E 2.26 + 2.49 3.10 £ 2.57

Upper right L 7253 + 268 084 +3.29 0.708 == 7252 + 2.85 272 £ 255 0,942+ 0.0344 +

canine (#13) a 1.39 + 0.31 004 £0.30 0.966 =** 1.32 + 0.47 -026 £ 0.69  0.496 * 0.0576 NS
b 2060 = 129 0.01 = 1.53 0.734 ==« 2046 + 1.59 -1.28 £ 2.07  0.712 == 0.0192 *
E 278+ 244 3.47 + 2.86

Upper right L 76 58 = 1.68 -0.51 £ 173 0 592 = 75.90 £ 197 1391208 0.539 ** 0 0015 **

lateral (#12) a -0.16 £ 1.12 -0 09 + 0.97 0.650 == -0.20 + 1.06 -0.65 £ 1.07 0662 * 0.0690 NS
b 16.50 + 2.46 -0 31 £ 2.59 0.456 = 16.60 + 2.47 -1.66 £ 2.10  0.576 =+ 0.0798 NS
E 2.02 £ 2.60 204 + 242

Upper right L 76 65 + 2 28 -080 + 1.93 0.266 NS 7651 = 2.54 1.06 £ 2.03 0482 = 0.0024 ==

central (#11) a -0.31 + 1.14 0.11 £ 082 0439 -0.67 £ 096 -048 + 0.66  0.660 ** 0.0090 **
b 16.10 £ 2.76 024 + 239 0.357 NS 1549 + 2.24 -1.33 £ 1.74  0.556 == 0.0138 =
E 2.21 £2.39 221+ 240

Upper left L 76.60 + 2.04 -041 +1.77 0432 = 76.51 + 2.54 1.06 £ 2.03 0482+« 0.0112 =

central (#21) a 019+x114 -0 14 + 1.02 0 544 == -0 67 + 0.96 -0.48 £ 0.66 0 660 ** 0.1836 NS
b 16.29 + 2.62 -0.13 £ 242 0399NS 1549224 -133+£1.74  0.556 ** 0 0577 NS
E 215+ 2.33 2.21 £ 240

Upper left L 76.47 £ 169 -053 £ 1.55 0.672 == 7550 = 205 1.95 + 2.08 0539 »= 0.0000 ==

lateral (#22) a 003121 -026 +1.14 0.729 === -0 08 + 0.97 -0.84 + 0.87 0 553 ** 0.0580 NS
b 16.87 £ 2.63 -0.51 £ 260 0 546 = 16.76 £ 2.34 -188 £ 211  0.545 »» 0 0535 NS
E 2.17 + 2.48 3.45 + 2.35

Upper left L 72.71 + 2.58 0.56 = 3.04 0.660 === 7252 + 2,98 266+ 269 0951 ==+ 0.0157 *

canine (#23) a 133+043 005+ 0.30 0.669 »*x 1.46 + 0.09 -0.27 + 0.48 -0 109 NS 0.0086 **
b 20.52 + 1.52 006 150 0.620 == 20.67 = 1.09 =125+ 153  0.598 #* 0 0049 **
E 249 + 233 328277

Lower left L 71.51 + 3.02 1.87 £ 3.06 0757 === 7218 &+ 3.02 262+ 297 0835 ==+ (.3987 NS

canine (#33) a 1.49 + 0.09 -010 £ 0.23 0 460 * 1.32 £ 046 -0.26 £ 0.65  0.438 * 0 2609 NS
b 2086 = 099 -0 11 +1.30 0.569 == 20.32 £ 1.55 -1.05 £ 1.77  0.564 ** 0 0422 =
E 263+ 275 350281

Lower left L 7550 + 2.10 050+ 243 0.762 #=+ 7534 £ 222 1.47 £ 190 0.681 **»= 0.1354 NS

lateral (#32) a 0.41 £ 0.94 -0.12 = 1.15 0491 » 0.21 = 0.90 -086 + 0.95 0699+ 0.0215 *
b 17.80 £ 226 -042 + 2.60 0.462 * 17 38 £ 2 06 211 £2.00  0.577 = 00163 *
E 2.49 + 2 82 299 + 262

Lower left L 76.94 £ 2.51 0.26 £ 2.35 0.570 »x 76.97 £ 2.57 127+269  0.727 ==+  0.1751 NS

central (#31) a -0.67 £ 075 -0.11 =078 0493 = -0 70 £ 0.98 -0.70 £ 073 0836+ 0.0103 *
b 15.35 £ 1.82 -0.36 = 1.85 0 444 + 1553 + 2.19 =225+ 1.77  0.769 »=  0.0008 xx
E 181 £ 2.53 3.33 £ 261

Lower right L 77 06 £ 2.57 0.14 £ 225 0 569 =« 76.97 + 2.57 1.27 £269 0727+ 0.1236 NS

central (#41) a -0.67 £ 0.86 -0.11 =+ 0.77 0.563 == -0.70 £ 098 -0 70 £ 0.73  0.836 **+  0.0096 **
b 15.32 £ 204 -0.32 = 1.80 0497 = 1553 £ 2.19 -2.25 £ 1.77  0.769 =++  0.0006 #*x
E 1.72 + 2.44 3.33 £ 261

Lower right L 7548 = 1 80 0.68 + 2.27 0.792 === 7553 + 2.39 141 + 226 0709 *== 0.2716 NS

Lateral (#42) a 0.46 - 0.84 -0.24 + 112 0468 * 0.08 £ 0.94 073 £1.16 0.694 =  0.1507 NS
b 17.87 £ 1.90 -0.69 + 2.49 0.451 = 17.10 £ 218 -186 £ 2.55  0.619 ** 01181 NS
E 241 £ 2.76 3.15 = 2.97

Lower right L 71.72 £ 2.73 1.61 £ 2.43 0 590 == 72.39 + 2.92 243+ 203 0812+ (02117 NS

canine (#43) a 1.48 + 0.08 -015 +0.35 -0.025 NS 146 = 008 -0.46 = 0.63 -0.209 NS 0.0377 =
b 21.05 + 0.99 -0.49 + 127 0344 NS 20.77 £ 1.09 -1.62 £145 0185NS 0.0062 **
E 222 +£234 331 4+ 2.09

Abbreviations; tx’

treatment, R. correlation coefficient between the measrements before treatment and the changes after treatment,
SD standard deviation, D: mean differences, NS not significant
+, »x, and == mean p { 0 05, p ( 0.01, and p < 0.001, respectively
Sample numbers of overall measurements: Control, n = 288; Experimental, n = 276)

Sample numbers of each tooth measurements: Control, n = 24 Experimental, n = 23)
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Table 6. Gingival inflammation index, Plague index, and change in Electric pulp test scores before and after

bleaching with experimental and control strips

Gingival inflammation index change in
marginal proximal Plaque index electric
gingiva gingiva pulp test
Control before 1.00 + 0.06 1.14 +0.43 1.05 +0.23 166 + 7.50
after 1.02 £ 0.13 1.06 + 0.26 1.06 £ 0.24
L before 1.07 + 0.26 1.09 + 0.29 1.13 £ 0.34 176 + 6.05
after 1.02 £0.14 1.04 + 0.19 1.06 + 0.23

Table 7. Initial ordinal shade values’ of the experimental and control groups measured using Shade Vision and

Vitapan classical shade guide and their changes after bleaching study

Initial shade A{Jérégéicihénge in shade rank
Shade vision Vitapan Shade vision Vitapan
Control 58+ 18 6.0+ 22 0.2 +£0.9 0.5 £1.9
Experimental 5.3 £ 1.5 6.0 + 2.7 -1.5+ 1.1 2.2 =272

§ The shade code of each tab in Vita classical shade guide were converted to ordinal values by the descending-ordered

brightness sequence.
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