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Dental care utilization and expenditures among children
in Korea Health Panel Survey: 2008 - 2013

Department of Preventive and Public Health Dentistry, College of Dentistry,
Gangneung-Wonju National University & Research Institute of Oral Science
Se-Hwan Jung, D.D.S., Ph.D.

The purpose of this study was to examine dental care utilization and expenditures among children aged 0 to 19 years using
Korea Health Panel Survey (KHPS) data in 2008 - 2013.

Weighted estimates were nationally representative and statistical significances were analysed by » test or adjusted Wald test
using STATA 13 software.

While dental care utilization increased steadily among children from 2008 through 2013, less than one-third the children
received dental care in 2013. Compared with 2008, the proportion of restorative care, oral surgery, preventive care decreased and
the proportion of orthodontic care, prosthetic care increased. While the proportion of amalgam markedly decreased, the proportion
of resin increased. This study highlight socioeconomic disparities in dental utilization and expenditures among children.
Especially the findings provide a baseline assessment for examining trends on dental care for children in the future.

Key words : children, dental expenditures, dental care utilization, Korea Health Panel Survey(KHPS)

Corresponding Author

Se—Hwan Jung, DDS, PhD

Department of Preventive and Public Health Dentistry, College of Dentistry, Gangneung—Wonju National University
7, Jukheon—gil, Gangneung-si, Gangwon—do, Republic of Korea

Tel: 82-33-640-2751; FAX: 82-33-640-3103, E-mail: feeljsh@gwnu.ac.kr

840 | Chahx|zto|AREIEIR] HMsed H11S 2016



ORIGINAL ARTICLE

I M2

MARAAY(WFPHA, World Federation of
Public Health Associations)’2 2013 5%
NEE A47A} F2 oA 0}5? Fa7gol gk A
Aesh M= ofgol £ e wE dErt
L, °olF -r]’GH ‘?ﬂiﬂﬂ%ﬂ} 77 tg of 9l 7_‘]

S50 Aoke450] o
}5,] Ao q A 715} Absfo] =
Qlep o rr+aw AARAZTE HEE A 215

oAl BTG oL ol §3to] oFFES] Ut
TR BAE A7) Sfat hpe] w2 e A
Skal o,

ofFol AN W SldiMe A LE
TEREELFEDYAY T8 BUAHAS} i
Zlokgm5-719t EARYAIEE 5o oA Bl
Aol F T} 7|8k ol gk A EAfu| o] ofgh
A gurt 24 AzxEd, o9 §9 w7
I 55 AME, Ayt 5o Bad=elas of
& - Aol disiAutES S5 AE ol s A2
B AHAS TZF o "R QP ulzke] oo
OEBIe BAAS 7+E n]ZRAE 1997 dEE
offol A ==& (SCHIP, State
Children’ s Health Insurance Program)& =
Aot 253 ofdlo]d] Aejm Ao it
A2 o] &=F 7S] §1% ks 71eolal
e

Sefube} ol5 o] PRAE W PARAN B
Ko} BaAAAe] HHs} g 2147) 501 El

A AW ek, T2y 20154 oRsHE
ZAbol| oJshH 12419 S48 HE] 55%0]aL 2|4
HAAREo] 8%0l01A Axl=re] vlsiAe= ofds] &
obst LAY S BYey 0, gk 20119 gt

N

Ow
:“".:

.

ojgafdatz £A Ao W=, 204 BTt obF -
9] 26.2%N0] A7 AH|IAE o83 AL
= YA, Z|atelm Aeja HG Y] A7 of
& Aoy 7 e Aol shuEa 2
ot Zo® S, 18y 20114 %54 A=
= 204 PRk she] B4 A Zo® ERekal 9l
o] ofF - Y AR ATl T AR of§
o] H3}= uotst= flofl= & Al¢ko] ATt metA]
2t ok - A 5‘11}9155 o] gt o) & H| X
S0l ek Hop AlEsts Agseol tigt 24 Foh
Aolw HE o HAE "eﬂ% /o] Sl
=0 A ARAFL7I®A
Healthcare Research and Quality (AHRQ)®
A 9 & 1919 (Medical Expenditure Panel
Survey, MEPS)ARE HA35ko] 20 u|eke] of
& - Aade AlEste] A|kelg o] g et A
A8kl qu T3l o 7Y 2RE o] &slo] A}
A A, AF, AmEA T AREAA 2l
o] Ao EHI_} ’ﬁﬂ AT A S}
2 AE2Q HILE 93 A 7| 24k R 2
£ 9zt A-H07F Slab=an Qi
Feluetol A wl=e] R ald 2Aket fARE oF
TR GRAPE 2008 AFE AAJBFIL QLo
obF - Ao 2|7} ojgolgof gt A AT} A
AF o g2 By Ho| glr}, wheba Ealo A= 2008
R 2013W7H4] 6d7He] gh=rowad AR & o]
&5ko] 204 w9k ok - Aad 9] QAR SH B4
of w2 | }e]ef o] 9 oj7 ] A|Eof| thet Hal
o5 EAlsto] Harstalz} gt

1 Agency for

i)

roll [

l:l

ol H
o X 'TH

L

I.

2 A ANARE S-S SR AALS| A
o] 3502 Fst= s=rolmuld 20084 - 2013

lY|AZ=le & €lo HlsiTly eRvR - 2o

=
=

ETE

1

L
<

FEL0Z~EB800¢ (|0

CHEHR| TFO| AFRYE| K| HM|s4d M11Z 2016 | 841



ORIGINAL ARTICLE

" Aztg|olE(f-version 1.0)E E-&35}ict of
9] 2|3t o] g ol-go] L] wHE = §A4E At
sto] efefol§ Atmel 7Y ARE AYet &, 20

Al BRE ok - Aadths EATAEOE AT 1
= AHRQ—4 T BAVLke] vlaE JFel £l

(Table 1).

solef o] 48, Azele o
2 Ayl ztele) §

834

— 5Amet 5 — 10Am)4t
ojuk 15 — 20AR o2 A E 5}

fox =
HT
10
=S
Rt |

— 154
A3k

EA B Ao STATA 13 (Stata Corp LP,

College Station, Texas, USA)2 AME3IYCH X

A2l o8
AA R ARGARE A

HZ, A3hele) o] §71% T8 keI, Htele) of
§ A7 BT B o4 o) AES ASSch

24 e mi 7|& STl A S Agslo] AEs)
R, BH $E= TSRS AL P ghoz A4
stk A, AF, o7 RA 7Sl tE AjolE
SAHCRZ HASAL, 7olAlE HA, Adjusted
Wald test 5] AR5 1Tk

I, At

1. OF5 - A9 X|1telzf 0|

201340 op= -

AHawo] 30.1%7} AL E o

$515Ick(Table 2). olo] |3} ololr} R} gol

ol

StRAL FAH R FOSHA] FRATHP)0.05).

Table 1. Characteristics of study sample for analyzing dental care utilization and expenditures among children in Korea Health
Panel Survey: 2008 - 2013

Variables 2009 2010 2011 2012 2013
n wt% n wt% n wt% n wt% n wt% n wt%
Total 5509 1000 4,804 1000 4360 1000 4044 1000 3585 1000 3260  100.0
Sex
Male 2851 527 2491 524 2259 523 2102 524 1848 525 1669 521
Female 2658 474 2313 4716 2101 477 1942 477 1737 475 1591 479
Age
0 - under 5 1016 161 793 163 673 160 590 161 468 161 418 174
5 - under 10 1513 249 1287 242 10113 233 94 220 814 236 152 28
10 - under 15 1644 305 1447 289 1354 293 1278 292 1,30 283 1,009 266
15 - under 20 13% 285 1277 306 1,220 314 1222 328 1,113 321 108 331
Health
Security
National health 5204 945 4523 940 4091 937 3799 941 3374 945 3056 942
Insurance service
Medical 285 55 281 60 269 63 245 59 211 55 204 58
aid program
House
Income
1 bracket 388 72 33 69 309 12 299 72 297 79 26 6.8
2 bracket 1147 208 914 189 8% 204 744 185 753 207 683 204
3¢ bracket 1203 227 1232 254 1077 244 1085 266 919 254 89 258
4" bracket 1490 272 1216 265 1,021 259 109 270 916 254 80 258
5" bracket 1067 216 1016 215 949 220 80 208 700 207 660 212
don’ t know 2 0.4 B 08 6 02 0 0.0 0 0.0 2 0.0
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Table 2. Children’s dental care utilization rate in outpatient clinic: 2008 - 2013

(% Weighted)

Variables 2008 2009 2010 2011 2012 2013
(n=5,509) (n=4,804) (n=4,360) (n=4,044) (n=3,585) (n=3,260)
Total 23 243 2.1 23 290 30.1
Sex
Male 206 * 33 NS 26 a3 * 216 NS 288 NS
Female 2.1 254 251 285 05 316
Age
0 - under 5 108 =08 w39 IRV Y ST S
5 - under 10 3738 386 371 105 165 513
10 - under 15 235 2.1 2.4 287 3238 27
15 - under 20 13.9 18.5 175 204 19.9 207
Health
Security
National health 26 U * 44 NS 268 =9 ™ 308 -
Insurance service
Medical 16.8 18.4 19.6 182 17.4 195
aid program
House
Income
1% bracket 16.3 g 19 09 * 206 g1y ™
2* bracket 17.4 196 233 232 204 27
3° bracket 231 206 206 259 210 29.0
4" bracket 232 239 2%.9 2738 321 302
5" bracket 273 307 286 295 39.0 39.4
don’ t know 9.0 207 205 - - 109

T All estimates are weighted to be nationally representative.

** p<0.001, ** P0.01, *

32.7%),
16.5%)

—~

ol

P<0.05, ™ P0.05 by Chi-square Test

tl, 5 — 10A9gF &
10 — 15413k
15 — 20A1]Ul‘ﬂ(20.7%), 0 — 5AmTE
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Table 3. Children’s dental care utilization visits in outpatient clinic: 2008 - 2013 (Mean+SD)
Variables 2008 2009 2010 2011 2012 2013
(n=5,509) (n=4,804) (n=4,360) (n=4,044) (n=23,585) (n=3,260)
Total 0.70+2.02 0.78+2.08 0.76%+2.10 0.92+2.73 0.98+2.52 0.97+2.28
Sex
Male 0661202 NS 072+194 * 073+216 NS 085+290 NS 0.88+2.38 * 0.87+2.06 *
Female 0.75+2.03 0.84+2.21 0.79+2.02 0.9942.53 1.08+2.67 1.07+2.50
Age
0 - under 5 028+1.30 NS 0.29+1.13 * 031+0.98 ™ 0314099 ™™ 0.30+085 * 031077 *
5 - under 10 1.09+£2.13 1.10+2.20 1.00£1.90 1.21x2.27 1.45+2.42 1.46+2.13
10 - under 15 0.78£2.31 0.83£2.28 0.78£2.09 0.90£2.56 0.96+2.42 0.96+2.43
15 - under 20 0.52+1.81 0.73+2.09 0.79+2.52 1.04+3.51 0.98+3.14 0.98+2.77
Health
Security

National health
insurance service
Medical

0724206 * 078+205 NS 0.76+203 NS 092274 NS 100+£254 * 099+230 ™

) 0.47+1.36 0.73x2.41 0.75+2.91 0.8942.55 0.571+2.01 0.59+1.85
aid program
House
Income
1% bracket 052+169 ™ 050+137 * 063255 ** 078+230 * 066+203 ™ 063+1.79
2" bracket 0.59+1.90 0.63%1.94 0.71£1.90 0.74x2.01 0.82x2.41 0.73£1.91
3° bracket 0.70+2.25 0.75%+2.03 0.62%1.75 0.88+2.27 0.77+£1.96 0.98+2.36
4" bracket 0.69+1.83 0.70+1.84 0.83+2.09 0.9443.29 1.01+2.33 0.94+2.22
5" bracket 0.90+1.83 1.11£2.55 0.92+2.43 1.15%3.11 1.46+3.35 1.32+2.62
don’ t know 0.2740.90 112317 0.41£0.78 - - 1.64+2.23

T Al estimates are weighted to be nationally representative.
** P<0.001, ** P<0.01, * P0.05, ™ P)0.05 by Adjusted Wald Test
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Table 4. Relative ratio of children’ s dental care items in outpatient clinic: 2008 - 2013

lY|AZ=le & €lo HlsiTly eRvR - 2o

2008 2009 2010 2011 2012 2013
Dental care items No. of % No. of % No. of % No. of % No. of % No. of %
items items items items items items
Total 4,948  100.0 5,088  100.0 4,632 100.0 4,842 100.0 4,366 100.0 4,121 100.0
Preventive care 509 10.3 353 6.9 278 6.0 226 4.7 196 45 209 5.1
Restorative care i
total 2,840 574 2,537 499 2,143 46.3 2,123 438 1,811 415 1,809 439 g
Dental caries 2,264 458 2,068  40.6 1,730 373 1,723 356 1,585 363 1,514 36.7 fon
Endodontics 576 11.6 469 9.2 413 8.9 400 8.3 226 5.2 295 1.2 -g'
Periodontal care ;
(included scaling) 165 33 183 3.6 143 3.1 145 3.0 179 4.1 144 35 §
[im
Oral Surgery 517 104 516 101 133 93 w70 27 98 91 95 2
:tooth extraction B
Prosthetic care 213 4.3 493 9.7 294 6.3 345 1.1 421 9.6 363 8.8 Fﬁ
Orthodontic care 578 1.7 681 13.4 146 16.1 1,158 239 980 22.4 827 20.1
Tooth bleaching
JEsthetics 3 0.1 1 0.0 3 0.1 4 0.1 0 0.0 1 0.3
Etc. 123 25 324 6.4 592 12.8 500 10.3 352 8.1 367 8.9

Table 5. Relative ratio of dental materials for children’s restorative dental care in outpatient clinic: 2008 - 2013

2008 2009 2010 2011 2012 2013
Dental care items No. of % No. of % No. of % No. of % No. of % No. of %
items items items items items items
Total 1,187 100.0 1,112 100.0 990 100.0 928 100.0 777 100.0 679 100.0
Amalgam 520 438 420 31.8 374 318 314 33.8 246 31.7 175 258
Gold 13 9.5 97 8.7 i 7.8 54 5.8 43 55 51 1.5
Resin 467 39.3 507 456 452 457 438 412 384 494 374 551
Ect. 87 7.3 88 7.9 87 8.8 122 13.1 104 13.4 79 116

Table 6. Relative ratio of dental institutions for children’ s dental care utilization in outpatient clinic: 2008 - 2013

Variables 2008 2009 2010 2011 2012 2013
% n % n % n % n % n %
Total 3,910 100.0 3,775 100.0 3,393 100.0 3,786 100.0 3,532 100.0 3,303 100.0
Dental clinic 3,589 91.3 3474 920 3138 925 3,493 923 3,240 91.7 3,105 94.0
Dental hospital 138 3.8 164 43 147 43 217 5.7 202 5.7 141 4.3
Ect. 183 5.0 137 3.6 108 32 76 2.0 90 2.5 57 1.7
Total 3,910 1000 3,777 1000 3,393 100.0 3,786 100.0 3,532 100.0 3,303 100.0
Public 90 2.3 60 1.6 46 1.4 19 0.5 1 0.2 13 0.4
Private 3,820 97.7 3,717 98.4 3347 986 3,767 995 3,525 99.8 3,290 99.6

CHHR| Bl AFRIER| M54 1% 2016 | 845



ORIGINAL ARTICLE
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£ OE F712AIA 20089 ~ 201299 13 - 18
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Table 7. Out-of-Pocket expenditures for dental care per child with any dental visit in outpatient clinic: 2008 - 2013

ok SR ARl AR HLTt A9
k1l

2:7o] ola) 7] oIt 3}

Variables 2008 2009 2010 2011 2012 2013
(n=5,509) (n=4,804) (n=4,360) (n=4,044) (n=3,585) (n=3,260)
Mean 48,728 59,563 56,825 73,060 65,267 62,129
Maximum 5,200,000 7,490,000 6,090,000 7,500,020 6,500,000 10,000,000
Sex
Male 40,487 * 54467 NS 54,89 NS 59,808 * 49,664 * 61,071 NS
Female 57,889 65,181 58,942 87,620 82,506 63,279
Age
0 - under 5 18753 ™ 16,849 ™ 17,007 * 13,586 ™oq18 ™t 12000 0 ™
5 - under 10 42,938 16,733 39,243 35,400 44,199 44,065
10 - under 15 59,836 79,583 59,961 78,535 72,639 72,982
15 - under 20 58,850 73,543 87,085 122,592 101,365 92,135
Health
Security
National health 55303 o+ go0gs = 59968 * 74240 NS 67,350  ** 65071
Insurance service
Medical 21,206 20,151 9,746 54,279 26,474 14,663
aid program
House
Income
1* bracket 5% ™ 16611 * 51033 * 37,868 * 07889 ™" 33046
2 bracket 32,393 30,225 38,351 59,221 51,058 35,115
39 bracket 36,839 48,064 34,462 69,268 41,892 45,240
4" bracket 59,997 58,506 56,228 64,247 64,512 62,316
5" bracket 68,367 112,069 100,601 113,856 123,361 118,030
don’t know 5,115 113,390 12,273 - - 1,637

T All estimates are weighted to be nationally representative.

** p¢0.001, ** P0.01, *

P<0.05, " P)0.05 by Adjusted Wald Test
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A step-by-step guide to Generalized Estimating Equations
using SPSS in dental research

Department of Orthodontics, Chonnam National University School of Dentistry”
Dental Science Research Institute, Chonnam National University?
Department of Statistics, Chonnam National University?

Hoi-Jeong Lim"?, Su-Hyeon Park”

The Generalized Estimating Equations (GEE) approach is a widely used statistical method for analyzing longitudinal data and
clustered data in clinical studies. In dentistry, due to multiple outcomes obtained from one patient, the outcomes produced from an
individual patient are correlated with one another. This study focused on the basic ideas of GEE and introduced the types of
covariance matrix and working correlation matrix. The quasi-likelihood information criterion (QIC) and quasi-likelihood
information criterion approximation (QIC,) were used to select the best working correlation matrix and the best fitting model for
the correlated outcomes. The purpose of this study is to show a detailed process for the GEE analysis using SPSS software along
with an orthodontic miniscrew example, and to help understand how to use GEE analysis in dental research.

Key words : Generalized Estimating Equations; clustered data; dental research
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Table 1. Types of working correlation matrix

(1) Independent (2) M-dependent (3) Exchangeable (4) Autoregressive (AR-1) (5) Unstructured
working correlation working correlation working correlation working correlation working correlation
matrix matrix (M=2) matrix matrix matrix
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nyA3F A9 A9 (LOOSENING) o G&2 v AGE1 = 1if AGE>20, AGE1 =0 if AGE<20

A= 88le 2AFSI] 4 7M. = vhaol7l HlolH LENGTH1 = 0 if LENGTH<8mm, LEN

ojep®  myAaf oA dloje = Adtheh 2|9 GTH1 =1if LENGTH=8mm

SR B sk Al ahe A2 Al 2190 L8 %9) NINSERT1 = 1 if NINSERT> 20, NIN

L, AR E Fare ofefiel SERT!1 = 0 if NINSERT <20
http://dent.jnu.ac.kr/user/indexSub.actio

n?codyMenuSeq=6806&siteld=dent&menuU o] 7| A A1} 4= LOOSENINGO| AL,

IType=top A W= AGE, GENDER, AREA1, LENGTH,

DIAMETER, NINSERTO|t},

ID = 32 Al ¥s a1 % H3F¥ W4 (factor)= GENDER,
AGE = &} 4ol AREA1, LENGTH, DIAMETER?|1, 4% W
GENDER = 24+ 9 (gAk=1, %A=0) +(covariate)== AGE, NINSERTo|t}, sfj4<] 7t
AREAL = vy 2357 A 59 (of=1, s1¢f HEE 98l ol=eh 4% W& AGELOlY
=0) NINSERT19] H+8 WHe=2 vH9lal LENGTH
AREA2 = A0l njy A37 A9 2.9 = 8mmE 7|ELR o]#¥ We LENGTHIL
(between the mandibular 1* and 2™ molars=1, BRI
between the maxillary 1 and 2" molars=2, o] glo]g| 2] EAS AHKE™ Table 2014 Hoj
between the mandibular 1* molar and 2" premolar=3, F= AXE A 199 1749) vy A7 5 st
between the maxillary 1* molar and 2™ premolar=4, A-5E 270, 374, 470, 57K, 12]aL 6707HA1 9] 1
between the mandibular 1% and 2 premolars=>5, Y 2375 A3 97 A7 81} 19go] o
between the maxillary I* and 2" premolars=6, 2 79 Aakmy A3 Fo] SHHANE ZF= Fhte
between the mandibular 1* premolar and canine=7, T (cluster)& FAdgtct olegt shute] (o
between the maxillary 1 premolar and canine=8, 714 74A) el Aabgrt A& A7 =
between mandibular canine and lateral incisor=9, 22] ol Al Table 394 vy 237 3t
between maxillary canine and lateral incisor=10, 7herS A SS 749-= AlQstar, AlgE vy A3
between mandibular central incisors=11, F7F 5 A3t 4-(all success)= 59.6% AL,
between maxillary central incisors=12) = Alofisl 749 (all failure)= 3.8% %t} &, A
LENGTH = vy £23% Zo| (bmm, 7mm, o] AdgstAY Aulet B (skewed)= 18.3% %L,
8mm, 10mm, 12mm) A5 Ao v go] T2 H < (equally
DIAMETER = vy 237 % (1.6mm,  distributed)® 18.3%%t}. ol&jet skl A
1.8mm) Qoll A Al E vy 2357 skt A5 tE 1
NINSERT = 9JAre} oY) A5 Ay 3l Y 237E =& SER A, shurt Aujst
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Table 2. Number of miniscrews implanted for each patient x

w

iy,

Number of miniscrews Number of patients (%) nﬁ

1 31 (23.0 =

(230) 0

2 67 (49.6) o

(]

3 17 (1256) e

toh

4 14 (10.4 -

ho i

5 3(2.2) 02

0%

2

6 3(2.2) gz

Total 135 (100) 1o

L)

X

Table 3. Individual patient’ s miniscrew stability distribution except patients implanted one miniscrew g

e

Distribution Number of patients (%) =
All success 62 (59.6)

Al failure 4 (3.8)

Skewed 19 (18.3)
Equally distributed 19 (18.3)
Total 104 (100)
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Figure 1. Univariable analysis of Generalized Estimating Equations
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Figure 1. (continued) Univariable analysis of Generalized Estimating Equations
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(1) SPSS outcome

with miniscrew LOOSENING = 0 as reference category

D4 I
Exp(B)0ll CHEF 95% Wald
95% Wald &1 2| 32t 223 R

Wald
o B EELT =S S B ] nsE FoHE Exp(B) of &t e
(E®™) -.756 2677 -1.280 =231 7.8970 1 .005 470 278 794

' [AREA1=1.00] -.609 3113 -1.218 .00 3.828 1 .050 544 .285 1.001

[AREA1=.00] 0® 1
(HE) 1

D3 (F®), AREAT

S5 LOOSENING

a. 258 0B 022 dF2LICH

(2) SPSS outcome with miniscrew LOOSENING = 1 as reference category

[=E 23
Exp(B)0Hl CH2t 95% Wald
95% Wald &1 272 pIE-F AR
Wald
=Y B EER BHEt e JHO| A2 HRE | RossE | Exp(B) BH 2t A
|| = 756 2677 231 1.280 7.970 1 .005 2129 1.260 3598
[AREA1=1.00] 609 3113 -.001 1.219 3828 1 .050 1.839 .99g 3.384
[AREA1=.00] 0? 1
(HE) 1
== LOOSENING
o (BWM), AREAT
a. SHE Q40|02 02 SFELIG
Figure 2. SPSS outcome after univariable analysis for each reference category using unstructured working correlation matrix
Figure 1(6)9] 2219 thgt HFollA] L5 A w31, AREA=10] 8219] 3tz ¥t e}, o] %
= _ Z 2 A~0] X = ad 52 X 42
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3, AREA=10] 2019) % W57} €} o] 4

_ad _ 27X184 _ o]}
= e paxaz 220 '
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_ad_ 184X2T __ _o|c}
OR= b a2x52 22 '
4) Figure 1(5)9] F&5W¥s 53 (o|E2xTt 3
DA = HE= v (PP
Figure 1(6)¢] Q2lof| that Bl A
g5lH LOOSENING=10] £&H4=0] k%

oddsE Algo| A ghgo] 43 59 H]
(2 "ol & FoJH) odds® M $-2hatol
A wol AREER] ob= ZlolE} ofslistr] of Tt A
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Figure 3. 2x2 contingency tables by various reference categories

(1) SPSS outcome with miniscrew LOOSENING = 0 as reference category

D5 THB
Exp(B)0Hl CHEF 95% Wald
95% Wald &1 272t p-EE: SF T2
Wald
SN B pr b Bt A S EREE] HRE | FAHS | ExpB) Bt A3
(=m) -.655 3321 -1.306 -.004 3.804 1 048 519 271 996
,
[AREA1=1.00] -.822 .3800 -1.567 -077 4678 1 031 440 .209 926
[AREA1=.00] 0? . . . - . : 1
(BHE) 1
ZE£ P LOOSENING
D (ZWM), AREAT
a. S58 Q4022022 &FELIL.

(2) SPSS outcome with miniscrew LOOSENING = 1 as reference category

O FH3
Exp(B)Oll CHEt 95% Wald
95% Wald &1 2 P2 e REEE]
Wald
[=FS B BEE27 BHEt At 2HOI Al HEE | 5aUssE | ExpB) ohEt A
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Figure 4. SPSS outcome after univariable analysis for each reference category using independent working correlation matrix
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Figure 5. Multivariable analysis of Generalized Estimating Equations
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Figure 6. SPSS outcome after multivariable analysis of Generalized Estimating Equations using unstructured working correlation matrix
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02 7H P8-S 7S miE Y QIC=323.4102
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STEP2: & 79| SHES o= ol 22t
o] 7 ol digt QIC Fh= ek = 7
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QIC FHS Fal= Ax} AREA1Y} NINSERT1S
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TS 2gsl= ZPolet (AGE1L, GENDER,
AREA1), (AGE1, GENDER, LENGTHI),
(AGE1, GENDER, DIAMETER), ,
(LENGTH1, DIAMETER, NINSERT1)2.& T4
=t Al 7l9] 3=k AREAL, NINSERTI, AGE1L
2 7} B0 A Bt 7o) THEke walet EﬁﬂEE‘r
a8al 7 o) ST ek KRR E W

QIC H(=315.080)% 7}H4Lt.

STEP4: Y] 7}2] Z#eke 3
FHES ELEeh= Oj

)

Z3ohs 2, E}*i 7
a9 6779 3
:Tgé;i‘s— BRolA Zzte] 7Pt e g QIC

FefEch I A3 Al el 3HF AREAL

_L

E

B HTE e QIC 3 7ML NINSERT1, AGE1E 7H B oA 71 w2 QIC
STEP3: Al 7] Fweke s3lels maola] zkzt #4(=315.080)= 7HA H|F+24 7 dEo| 7H
o] 7H didof| tigt QIC FhS FHallct Al 7 Aot Ao &2 A=t
Table 4. QICu for model selection under Binomial distribution and logit link
Correlation Variable p* QIict (o] (oM
Independent AREAT, NINSERT1, AGE1 4 316.912 314.466
Exchangeable AREAT, NINSERT1, AGE1 4 316.651 314.499
M-dependent (M=2) AREAT, NINSERT1, AGE1 4 315.659 314.587
Unstructured AREAT, NINSERT1, AGE1 4 315,080 315.004
Unstructured AGE1 2 321.757 326.870
Unstructured GENDER 2 327.071 327.022
Unstructured AREAT 2 323.410 323.109
Unstructured LENGTHI1 2 328.520 328.281
Unstructured DIAMETER 2 329.290 328.954
Unstructured NINSERT1 2 324.595 324.644
Unstructured AREA1, LENGTHI 3 324.959 324.984
Unstructured AREAT, DIAMETER 3 320.545 320.029
Unstructured AREAT, NINSERTI 3 318.344 318.215
Unstructured AREA1, NINSERTI, AGET 4 315.080 315.004
Unstructured AREAT, NINSERT1, GENDER 4 317.469 317.742
Unstructured AREAT, NINSERT1, LENGTH!1 4 319.658 320.018
Unstructured AREAT, NINSERT1, DIAMETER 4 317.933 317.899
Unstructured AREAT, NINSERT1, AGE1, GENDER 5 315.315 315.568
Unstructured AREAT, NINSERTI1, AGE1, DIAMETER 5 315.253 315.430

Note. Numbers in boldface indicate smallest QIC. value

*o, Number of parameters; tQIC, Quasi-likelihood under the independence model criterion;

specified.

$QIC.=QIC when the GEE model is correctly
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for the stability through Generalized Estimating Equations
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Table 5. The crude odds ratio, adjusted odds ratio, and their 95 percent confidence intervals (Cls) for the contributing factors

Univariable Multivariable
Variables
cOR (95% Cl) aOR (95% Cl)

Gender

Female 1.00

Male 1.50 (0.86, 2.63)
Age(years)

<20 1.00 1.00

>20 0.68 (0.38, 1.21) 0.58 (0.33, 1.02)
Jaw

Mandible 1.00 1.00

Maxilla 0.54 (0.30, 1.00)* 0.43 (0.23, 0.79)"
Diameter of miniscrews(mm)

1.6 1.00

1.8 1.93 (0.53, 7.10)
Length of miniscrews(mm)

<8 1.00

>8 0.78 (0.42, 1.44)
Number of insertions

<20 1.00 1.00

>20 0.50 (0.28, 0.91)* '0.48 (0.26, 0.89)*

cOR: crude odds ratio, aOR: adjusted odds ratio,
'aOR=0.48: Age and jaw were adjusted using GEE for loosening variable.
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Effect of Nd:YAG laser irradiation on adherence of retrograde filling materials:
evaluation by micro-computed tomography

"Microscope Center, Department of Conservative Dentistry and Oral Science Research Center,
College of Dentistry, Yonsei University
2Department of Conservative Dentistry, School of Dentistry, Pusan National University
“Department of Conservative Dentistry, National Health Insurance Service lisan Hospital
Minyoung Kim", Hyeon-cheol Kim?, Sang Won Kwak?, Tai Cheol Yoon”, Euiseong Kim"*

Background/Purpose: The purpose of this study was to evaluate the effect of Nd:YAG irradiation on adherence of retrograde
filling materials (mineral trioxide aggregate [MTA] and Super-EBA) by micro-computed tomography (CT) measurement and to
observe the dentinal surface after irradiation by scanning electron microscopy (SEM).

Materials and methods: Forty retrofilling models using extracted human teeth were divided into four groups according to the
material and method used: ProRoot MTA (MTA group), Super-EBA (EBA group), MTA with Nd:YAG laser irradiation (LMTA
group), and Super-EBA with Nd:YAG laser irradiation (LEBA group). All specimens were stored in 100% humidity for 24 hours
until micro-CT was performed. The gap volume of the tooth/material interface was measured using the CTAn program. In six
samples, the laser-irradiated dentin surface was observed using SEM.

Results: The mean percent difference in gap volume was not statistically significant between the Nd:YAG laser-irradiated
groups and non-irradiated in both materials(P > 0.05). The gap volume in the MTA group was significantly lower than that in the
EBA group (P < 0.05). Examination of the non-irradiated specimens by SEM showed patent dentinal tubules. In contrast,
alterations in the texture of the dentin surface and obliteration of the dentinal tubules were evident in the Nd:YAG laser-irradiated
specimens.

Conclusion: In this study, changes in the dentinal surface after Nd:YAG irradiation did not affect adherence between the apical
filling material and the dentin wall.
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I. Introduction

Surgical endodontics is often indicated when
nonsurgical endodontic treatment is unsuccessful
and when its results are not predictable.
According to Harty et al.”, the most important
determinant of the success of apical surgery is
the efficiency of the apical seal. Some irritants
may remain after cleansing and shaping of the
root canal system, and could gain access to the
periapical tissues via the interface between the
filling materials and dentin in the root canal wall.
Therefore, the major objective of periradicular
surgery with placement of an adequate root-end
filling is to provide an apical seal that inhibits
migration of irritants®.

Various types of materials have been proposed
for sealing the root-end cavity, including
amalgam, Cavit, gutta-percha, composite resins,
zinc oxide-eugenol cements, alloys, glass
ionomer, and gold foil*®. Historically, amalgam
has been the most widely used root-end filling
material, but recent studies have shown less
leakage with alternative filling materials™ *.
Intermediate restorative material and Super-
EBA, a reinforced zinc oxide-eugenol cement,
are alternatives to amalgam, and have been
shown to provide a better seal®. Further, mineral
trioxide aggregate (MTA) has shown promise as
aroot-end filling material>®.

The laser device is an important tool with a
wide range of biomedical applications. Maillet et
al”. have recommended use of the Nd:YAG laser
to optimize apical surgery. Irradiation from this

device promotes melting of the dentin surface,

which may result in obliteration of the dentinal
tubules and decreased permeability”®. These
effects could reduce apical microleakage, which
is one of the major factors associated with
unsuccessful periapical surgery.

In the past, leakage of root-end filling
materials has been measured by penetration of
dyes, isotopes, and microorganisms. All of these
techniques have been shown to have
shortcomings”. The extent of leakage may be
quantified using a length scale, and these
methods may be destructive or semi-
quantitative, relying on visual assessment by
examiners. On the other hand, assessment using
micro-computed tomography (CT) is not
destructive and allows three-dimensional
visualization and repeated measurement. This
method has been used to evaluate microleakage
caused by polymerization shrinkage of
restorative materials and to assess the quality of
root canal filling'*'".

The purpose of this in vitro study was to
evaluate the effect of Nd:YAG laser irradiation
on apical leakage after retrograde filling using
MTA and Super-EBA cement and to observe the
dentinal surface after irradiation by scanning

electron microscopy

I. Materials and Methods

Sample preparation

Forty six single-rooted human teeth, recently

extracted for periodontal reasons, were collected
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for use in this study. Teeth with root caries,
previous root canal filling, fracture, multiple
canals, and/or excessive curvatures were
excluded. All the teeth were cleared of attached
soft tissue and stored in normal saline solution
until use.

Clinical crowns were sectioned at the cement-
enamel junction with a diamond bur in a high-
speed handpiece with continuous water spray.
Patency of the apical foramen was determined
with a size 15 file. When the file tip appeared
flush with the apical foramen, the length of the
file was recorded and the working length was
determined to be 1 mm short of the measured
length. The root canal system was instrumented
by the crown-down technique using ProTaper
Universal nickel-titanium rotary instruments
(Dentsply Maillefer, Ballaigues, Switzerland) to
the size of F3. NaOClI 2.5% was used to irrigate
the canals throughout the instrumentation
process. After instrumentation, the smear layer
was removed using 5 mL of 17% ethylenedia
minetetraacetic acid for 1 minute and a final rinse
with 5 mL of 2.5% NaOCIl. After being cleaned
and shaped, the canals were dried with paper
points and obturated with gutta-percha and AH
Plus sealer(Dentsply DeTrey, Konstanz, Ger
many) with the continuous wave of condensation
technique.

An apical resection at 90° to the long axis of the
tooth was made at 3 mm from the root end using a
high-speed diamond bur. Root-end cavities of 3
mm were prepared with an ultrasonic tip(KiS,
Obtura Spartan, Fenton, MO, USA).

The teeth were randomly divided into four

groups comprising 10 teeth each. Root-end
fillings were performed with ProRoot MTA
(Dentsply Tulsa Dental, Tulsa, OK, USA)
without laser treatment(MTA group) or Super-
EBA(Bosworth Company, Skokie, IL, USA)
without laser treatment(EBA group). In the
LMTA and LEBA groups, the retrograde
cavities were irradiated(150 mJ; 10 Hz; 1.5 W,
10 seconds) with Nd:YAG laser(B&B Systems,
Samsung Electronics, Seoul, Korea) before
retrograde filling with MTA or Super-EBA. All
the procedures were undertaken by a single
operator using dental microscopy(OPMI Pico,
Carl Zeiss, Gottingen, Germany). The root-end
filled specimens were stored in an incubator
with a humidity of 100% and a temperature of
37°C.

Micro-CT scanning

Each specimen was scanned using micro-CT
(Skyscan 1076, SkyScan, Kontich, Belgium; X-
ray source voltage 100kV; beam current 100A;
filter Al 0.5mm thick; pixel size 9 un; exposure
time 4700msec). All CT images were three-
dimensionally reconstructed by NRecon software
(Skyscan) and the gap volume of the
tooth/material interface was measured using the
CTAn(Skyscan) program.

Micro-CT analysis was performed by a single
examiner who didn’t know the grouping to assess
the gap volume of the tooth/material interface.
The range of analysis for each specimen was up
to 2 mm from the resected root-end surface, and

the area of the filling material and interfacial gap
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was set depending on the radiographic density:
density range 80-255; filling material 0-23;
interfacial gap(obtained by averaging). Based on
these settings, the volume of filling material (V)
and the volume of the interfacial gap(Vs) were
measured, and finally the percentage of the
interfacial gap volume to the total volume of

retrograde cavity was calculated(Vs/Va+Vy).

Observation by SEM

Six specimens without root-end fillings were
produced in the same way used for the four
groups. The retrocavities in three specimens were
irradiated by Nd:YAG laser and the remaining
specimens which were not irradiated served as
the control group. The six specimens were then
longitudinally split for observation of the inner
dental surface by scanning electron microscopy
(SEM, S-3000N, Hitachi, Tokyo, Japan). The
samples were dehydrated in an ascending series
of ethanol concentrations. The completely

dehydrated specimens were mounted separately

on aluminum stubs coated with gold/palladium,

and then examined by SEM.

Statistical analysis

The two-sample t-test was performed using
PASW Statistics version 18.0 software(SPSS
Inc., Chicago, IL, USA) to test for statistically
significant differences between the groups. A
value of P < 0.05 was considered to indicate

statistical significance.

Results

The gap volume of the teeth in each
experimental group is presented in Table 1. The
gap volume in the MTA group was significantly
lower than that in the EBA group(P < 0.05). The
laser-irradiated LMTA and LEBA groups were
not significantly different from the non-
irradiated groups(P > 0.05).

Micro-CT
dimensionally showed that the EBA group had a

images reconstructed three-

Figure 1. Three-dimensional reconstruction of micro-computed tomography images of retrograde filling material and surrounding gap (dots). (A)

Mineral trioxide aggregate group. (B) EBA group
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larger gap volume than the MTA group(Figure
1). Examination of the non-irradiated specimens
by SEM showed patent dentinal tubules(Figures
2A and 2B). On the other hand, changes in the
texture of the dentin surface and obliteration of
dentinal tubules were evident in the Nd:YAG
laser-irradiated specimens(Figures 2C and 2D).
An irregular surface was formed by melting and
recrystallization of the dentin particles, and the
dentinal tubules were partially blocked. Super
EBA/tooth interface(Figure2 G, H) showed

crack-like gap while mineral trioxide
aggregate/tooth interface(Figue2 E, F) showed

no gap.

II. Discussion

The main objective of apical surgery is to
provide a favorable apical seal that prevents
movement of bacteria and diffusion of bacterial

products from the root canal system into the

Figure 2. Scanning electron micrographs of the dentin surface after preparation of the cavity (A-D) and material/tooth interface after retrograde
filing (E-H). (A, B) Dentin surface of the cavity without laser irradiation (A, 2000X, B; 5000x). (C, D) Cavity surface after laser
irradiation (C, 2000%; D, 5000%). (E, F) Mineral trioxide aggregate/tooth interface (E, 300x; F, 1000%). (G, H) Super EBA/tooth

interface (G, 300X ; H, 1000 ).

Table 1. Mean percent gap volume of the tooth/material interface in each study group

Group Mean = SD
MTA 0.92 £ 2.06a
Super-EBA 6.60 + 6.99
Laser irradiation/MTA 1.36 + 1.34a
Laser irradiation/Super-EBA 551 + 534b

Notes: There were no significant differences between the laser and non-laser groups (p » 0.05).
**The MTA group showed a significantly smaller percent gap volume (p < 0.05). Abbreviations: MTA, mineral trioxide aggregate; SD, standard

deviation
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periapical tissues.

A large number of in vitro studies dealing with
the marginal adaptation and sealing ability of
retrograde materials has been published. The
methodology of these leakage studies and their
results, which are often contradictory, are now
being questioned with regard to their clinical
relevance'”'?. Factors such as choice of storage
solution, pH, molecular weight of the dye used,
and entrapped air pressure may have a critical
effect on the outcome of these in vitro studies® .
The most widely used method, i.e., penetration
of dye or protein and linear measurement of the
should be

semiquantitative technique because it does not

tracer, considered as a
provide any information about the volume of
penetrated tracer. Further, these methods are
difficult to reproduce because the specimens are
split or cross-sectioned before measurement'.
The model bacterial system is more clinically
relevant'® ; however, the results of studies using
this method may be contradictory depending on
the penetrating depth and bacterial species
used'” .

In the present study, micro-CT was used to
measure the gap volume of the tooth/material
interface after retrograde filling. High-resolution
micro-CT is an emerging technology with
several promising applications in dentistry, and
its use has increased markedly during the past
two decades'™*"*?. In the field of endodontic
research, micro-CT technology has been used to
evaluate root canal anatomy and to assess root
canal morphology after instrumentation®" *>.

Evaluation of root canal obturation has also been

possible by measuring the percentage volume of
voids and gaps in obturated root canals using
micro-CT'.

To our knowledge, this study is one of the first
to use micro-CT to measure the volume of
interfacial gaps in retrograde fillings. Although
the gap volume was extremely small and the
difference that occurred depended on the setting,
measurement by micro-CT and analysis can
provide more accurate information than a two-
dimensional technique. It has been reported to be
a stable, repeatable and nondestructive method
for indirect evaluation of the sealing ability of
retrofilling materials®".

In this study, when comparing the gap volume
of the tooth/material interface using micro-CT,
the mean gap volume in the MTA group was
significantly lower than in the EBA group. This
result might be due to the physical properties of
the materials themselves. While MTA has an
affinity for moisture, needs moisture to set and it
expands slightly, Super-EBA is sensitive to
moisture and the manipulation technique used.
This sensitivity might be the cause of crack-like
discrepancy. In particular, an inadequate powder-
to-liquid ratio or mixing with bubbles causes
shrinkage, resulting in long-term leakage.
Therefore, Super-EBA needs to be used with
caution®.

Irradiation with high-intensity lasers have
been shown to reduce both bacterial levels and
dentinal permeability*”. An in vitro study using
penetration of methylene blue to evaluate the
effect of laser irradiation on the sealing ability of

retrograde filling materials demonstrated that

870 | BRI T AIEISI K| Ms4H H11E 2016




ORIGINAL ARTICLE

specimens irradiated with laser had lower
infiltration indices than controls®. Although still
controversial, this effect has been explained by
morphologic and physical changes in the dentin
surface after laser irradiation. During laser
irradiation, energy is absorbed in calcified
tissues (containing hydroxyapatite for example)
causing  thermochemical ablation and
recrystallization. The altered dentinal surface
shows glazing and melting of the smear layer
and surface dentin, along with occlusion of the
dental tubules*>?”.

However, in the present study, which used
micro-CT for analysis, the mean percent gap
volume in the Nd:YAG laser-irradiated group
was not significantly different from that in the
non-irradiated group. The results indicate that
changes in the dentinal surface after Nd:YAG
irradiation did not alter the pattern of contact
between the apical filling material and the dentin
wall. Nevertheless, observation by SEM
confirmed that the smear layer and debris could
be removed and the dentinal tubule could be
obliterated after Nd: YAG laser irradiation.

There are two avenues by which leakage could
occur at the apex of a root sealed with a
retrograde filling. The first is by apical
microleakage, i.e., leakage along the interface
between the filling material and the canal wall,
and the second is by flow of fluids and
substances along open tubules at the resected
root end, i.e., via permeable apical dentin®®.
This study has shown that Nd:YAG irradiation
can block the second pathway, but not the first

one.

Micro-CT analysis is an indirect way of
evaluating the sealing ability of retrograde
fillings. However, the results of more clinically
relevant research using a dye or bacterial
penetration technique vary depending on the
experimental factors or conditions used. From
this point of view, because it is more stable,
rapid to perform, and non-destructive, the
micro-CT technique would be a useful
supplementary means of evaluating the sealing
ability of retrograde fillings. In particular, being
able to repeat CT scanning would make it
possible to evaluate changes in sealing ability
over time. Future studies of the various
retrofilling materials available and their sealing
ability using such non-destructive techniques
would help to increase the success rate of
endodontic surgical interventions.

Within the limitation of this study, Nd: YAG laser
irradiation did not have any effect on the decrease
in tooth/material gap volume. However, SEM
confirmed that Nd:YAG laser irradiation alters the
texture of the dentin surface but does not change
the adherence between the apical filling material
and the dentin wall. Additionally, form the result of
this study, MTA has better sealing ability as a root-
end filling material than Super-EBA.
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Surgical treatment for dysesthesia after overfilling
of endodontic material into the mandibular canal

Department of oral and maxillofacial surgery, School of dentistry, Pusan National University
Jae-Min Song, Yong-Deok Kim, Jae-Yeol Lee

Damage to the inferior alveolar nerve(IAN) is a relatively infrequent complication in endodontic treatment. However,
endodontic overfilling involving the mandibular canal may cause an injury of the inferior alveolar nerve resulting in sensory
disturbances such as pain, dysesthesia, paresthesia or anesthesia. Two mechanism(chemical neurotoxicity and mechanical
compression) are responsible for the IAN injury. When absorbent materials overfilled, it can be treated as a non-surgical
procedure. But early surgical intervention required when mechanical, chemical nerve damage expected. We report surgical
removal of overfilled gutta-percha and IAN decompression through sagittal split osteotomy in case of dysesthesia after overfilling
of endodontic material into the mandibular canal. Dysesthesia recovered 3 months after surgical treatment.

Key words : Inferior alveolar nerve damage, endodontic treatment, mandibular sagittal osteotomy
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Fig 1. Panoramic radiography of the patient at the time of the first visit at our hospital. Well-defined radiopague body are seen in

the area of mandibular canal.
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Fig 2. Cone-beam CT of the patient.
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Fig 3. Intraoperative view. Inf. alveolar n. was
intact after foreign body removal using
mandibular sagittal split osteotomy

Fig 5. Postoperative panoramic radiography.
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Fig 4. Removed gutta-percha
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Statistical methods for accessing agreement between repeated measurements in
dental research

BK21 PLUS Project, Institute for Dental Education, Yonsei University College of Dentistry
Ki-Yeol Kim, Ph.D.

The comparison of the repeated measurements is often needed to see whether they agree sufficiently, when a measurement is
repeated under identical conditions by different raters. Such investigations are often analyzed inappropriately, by using correlation
coefficient. The purpose of this study is to introduce statistical methods for accessing the agreement of the repeated measurements,
which include Bland-Altman plot, intra class correlation, Passing-Bablok regression and Cohen’s kappa coefficient, and to show
how to execute them using examples.

Key words : agreement; repeated measurements; dental research
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¥ 1. Injection I} injection Z0f 5 HO| HIZX7} HIESt bone volume

ID vol__pre vol__pre2 vol__post vol__post?2
1 2333 2308 2423 2423
2 2575 2503 2597 2337
3 1924 2248 1866 1959
4 4506 4333 4422 4218
5 3661 3757 3665 3681
6 3660 3644 3621 3637
1 2092 2257 2053 2032
8 1809 2052 1758 1935
9 1819 1697 1878 1674
10 2976 2952 3010 2959
11 1996 1990 1811 1898
12 2051 1774 2026 1671
13 3172 3283 3019 3225
14 2208 2086 2205 2063
15 3033 2484 2827 2354
16 6687 6631 6575 6092
17 4531 4222 4507 4196
18 1553 1515 1518 1515
19 3403 3130 3388 3092
20 2667 2512 2592 2495

vol__pre 2} vol__pre2 = injection 0fl F 2| HEA7} H|ZE bone volume O[O, vol__post 2 vol__post2 = injection 0| & He| ASA7t
HZ5t bone volume O|Ch.

I 2. 85 BHXLO| liver lesion THAIE F WAM QAP TUISH A2

radiologistA radiologistB frequency
normal normal 21
normal benign 12
normal suspected 0
normal cancer 0
benign normal 4
benign benign 17
benign suspected 1
benign cancer 0
suspected normal 3
suspected benign 9
suspected suspected 15
suspected cancer 2
cancer normal 0
cancer benign 0
cancer suspected 0
cancer cancer 1
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B""lWL_'E"' paten Within-patient 1€C = -
variation Patient 3 variation =
Within Between
Patient +  Patient
Patient 4 : Variation Variation
AFFL  AHEAR2
T2 3 BR W HED BX 2 HECRRH (05 HMSHe THE BoiFE 12l
E 3. Iccel 37|0f ok A (Cicchetti, 1994)
ICC interpretation
Less than 0.40 Poor
Between 0.40 and 0.59 Fair
Between 0.60 and 0.74 Good
Between 0.75 and 1.00 Excellent
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2l 4. F 7HR] ol ofaf ZHE ZhEo =

o BAolA FAF7HIE 71871=1, HH=0 ofu],

vol_pre2
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Tujn

AE 2oixs J3ez

714, Prlo)e

AMol 71871= 100 45 J|20{M QAL

, BH2 00[Ct

E ASAT B 3k F AR

o] 7Md& WholzolA HH F ASAS] ASA= & gHE0|aL, Pr(c)= YAI7F 93] Yeld ghEoltt,
it A& WA "o, o] W F S A A& 501, F AR ASAPEF 7Re M1 B
e AR sk, BlAFAERl HlolEY] YAEE 2) & wEdt AWE Agt A9yt 249 Pkl 7}
Bk die AEskA] gl Al BWA}
T ASATL B7vek 4F 5 AR % 0.7, &4
4. Cohen’s Kappa coefficient(k)” 3] YAk 2E2 050tk o] FES o83t A4t
gt k= 0.47} Hct,
719 A4 dolgzte] dA=E Frleks S
a+d 40 + 30 2
o= Cohen's kappa (k, 7FIEAH) 7} 2 AM& Po = l_,:.- =T ¥
QEF’ kL ooqol H—S]—b ol;i]EE_ 5_7_343]_7] 'IH“‘:'I‘ A B, ﬁ_ _ﬁ;‘__ ‘10 60 50 40 _
o QlukH o2 ool Aroltt k 2 A Al TN NN N 100100 100 100 T
° %—r %P . _ Po-Pc 0.7 -05 -
e S R T TR
_ Pr(o)-Pr(c)
"~ 1-Pr(c) 3t 49 A5 glisto] dlolE| ] FEj7t 3F 59k 2
o] BRI A H k= Thaat} 2ol ALk,
H 4. 2x2 o HEZ H2|E Hjole HEH(A) L oflF| HlolE{(B)?

(A) (B)
Rater B Total Rater B Total
1 2 1 2
Rater A 1 a b A Rater A 1 40 10 50
2 o d A 2 20 30 50
Total B, B, N Total 60 40 100
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_ Po-Fc
1-Pc
Po="_1 :
? % i
Pc= —I- ZI" AB
FEA L gk AABHE Alo] ohjet Alg)

T7Hconfidence interval)e 3| AASk= Z0]
AR 220 =3 oo e AEY #2204t
(standard error) e+ AlZG7he thaa} o) 41gh
4= Utk ol FAlollA ¢ = FELAE YERdTh

[ Po(1-Po)

“] N(1-PcP
95% Confidence intervals = k£ 1.96 X 8k
99% Confidence intervals = x+ 2.58 X 8k
k 9 37| tigt 3|42 ICC ¢F 2 7tol=gtel

2 A ggeh,

IV. SPSS 2 RZ O[89t 9

1. Bland—Altman plot

[SPSS] Ol 2fet

HHo L Sl o}
o] dloje= e Ask= 7497 Bt
5 =
SPSS oAl o] A4 HloleE Hef & F H
H 5 qxq o Y2 HalE HolE
Rater B Total
1 2 = q
Rater A 1 Nn N2 - Nig A
2 Nz N2 - Nzg A
q Ngi N2 - Ngq A
Total B B. - Ba N
ID H vol_pre || vol_pre2 I diff h mmean I_

1.0 23330 2308.0 25.00 232050
20 2575.0 2503.0 72.00 2539.00
3.0 1924.0 2248.0 -324.00 2086.00
40 4506.0 4333.0 173.00 4419.50
5.0 3661.0 3757.0 -96.00 3708.00
6.0 3660.0 3644.0 16.00 3652.00
7.0 20920 22570 -165.00 2174.50
8.0 1808.0 2052.0 -243.00 1930.50
9.0 1819.0 1697.0 122.00 1758.00
100 2976.0 2952.0 24.00 2964.00
11.0 1996.0 1980.0 6.00 1993.00
12.0 2051.0 1774.0 277.00 1912.50
13.0 31720 32830 -111.00 3227.50
14.0 2208.0 2086.0 122.00 2147.00
15.0 3033.0 24840 549.00 2758.50
5. SPSS Ol AM= H2|E HO|EIE =2i2 =, diff 2 mmean 2 A/ttt 2
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£ |

britor=

|

243 3k Z}o](diff) 2} HaH(mmean)= AXFeHCH SEA|BHH Hrt, -
(71 5). o] A2 oA ml2] Alilsl = Eof, I8 Wt B S - Y5 X2 - 3 Ja
HA F ASAZE AESE Zhvol_pre, vol_pre2) o O & AYJITHBA=T77.55) #Ig}:
S ARER e, a9 75 A¥Yst

(19 8).

g O — AN MR — AEE(HEH) o] o] WHF+1.96xkE
= mmean , Y= : diff &2 233}3’— 8YshH A= Apol(diff) o FEHAE Yotof i), &
Tt -2 AR %7 1%t 1Y 6). FHARE 253,19 2 AAbE | o] g o] &5fo] Y &
Qe ARdES] WEa BE+1.96x HEWA B o] T7.55+1.96x 253.19, 77.55-1.96x
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253.19

£ 275} Bland Altman plot ©] € =
AEH (™ 9).

2. ICC(intra class correlation)
[R] OflA] 154

R & ARg3te] Bland Altman plot 12]7] 9 [SPSS] 0ilA At

A= R S A A7 HolHE B85 & the o B — N — A2l 2

o] Pt Attt dlolE= Aoy SPSS 3 SEZ (FADH S 2 T ¥, GWHAPE
B 5 o] A ARESl = Hot Aesial e (O]AAHE) 0= B & (A&,

RS AR&3}o] Bland Altman plotS ZHJSH uf ERRD & EeA B4 Aek(1d 11)

o= Huy FZHUAE AT Favt gl ad Ab= thaat 2ol vepdth(1¥ 12)

10). ©] gt Altsl= 2Hgo] Bland Altman plot A= T ol A&xte] A& 98.8% YA|TH
& 18)7] 93§ (bland.altman. plot) of Zg = 9ujo]i, o]= FAFCR Fosittal ajAgh

B T Qe o o i
0 o o 8
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install.packages("BlandAltmanLeh")
library(BlandAltmanlLeh)

bland.altman.plot{vol_prevol_pre2, two=1.96, xlab="Mean value of vol_pre and vol_pre2",
ylab="vol_pre and vol_pre2")

o
=4 -
- S §reTemeTsssssssszessesasessssemerssesssranenns
o (-]
9 S °o ° @
:‘ 8 i © o - o :
> ~ o L=
o L]
2 IR S . ST S ——— -
@ o - o 0% o o
g g l°e oo o 8
g oo 0 ©
=
P
o
L I T 1 1
2000 3000 4000 5000 6000
Mean value of vol_pre and vol_pre2

J2110. R 2 ZM43H Bland_Altman plot

i
CHEON e | B HEF YAy
[ %80 [ 433R)
O #=(®) [ Z24E)
M Cesmwsse
il AR YRRt S
£ o wol_pre SEED) @ AZAEW
& vol_post & vol_pre2 B 28w OEZEF
& vol_post2 - ,
E S24E) © Friedman 710/ X 2(Q)
@ [ S2EHR) © Cochran FHIH B(H)
(7] Tukey2l JH44 200
D) a0 Ee | sEofeR =]
Hz g | | saFurfes | wAAOZAE @AW |

T2l 11. SPSS Of|A] IcCE HlAtsl= 2t

=Y 2=k =i

TI¥R |

1

0|I
3

1
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HAC =N
Cronbach2]
20 HE g
988 2
Su A
95% &Pt M ETEEHELE
Sy st | stz et 2 dft df2 fosg
FEETS 277" 956 988 | 85001 39 39 000
WE S .a88° 978 994 | 85001 39 39 000
NE ST HSESH0|D 5F 50 18 S40 AF 0 8251 DAL

45T S TR N0 =22 STSLIOH
b 27 (BT 2 BLHE MNEGE FECY SUY 22N 22 24U A ARIELICH

¢ 0| FFdeE ZSFE S0 2ACHs Ob3 SHol A ELICH 2O W2 HH2SEE SJET 5 210
M= LI

T2l 12. SPSS £ 0|&wst0] Icc & Altkst Bt

(9 g&=0.000). B#5%E= Cronbach’'s  agreement)E B7Iok= gHo|BR o] & djAgitt

alpha gt &3}, (19 13).
[R] OllAf 242t 3. Passing—Bablok regression
RoflA&= th&at 2] ICC & AARRIT,
R A8 Ak oot 32 Algshed], ICC2k += Passing—Bablok regression < 7|-&7]=1, &
two-way random effects (absolute HE 00 & sh= H|H4A 3] EAo]x|qt SPSS 9

install.packages("psych")
library(psych)

ICC(data.frame(vol_pre,vol_pre2))

> ICC(data.frame(vol_pre,vol_pre2))
Call: ICC(x = data.frame(vol_pre, vol_pre2))

Intraclass correlation coefficients

type ICC F dfl df2 p lower bound upper bound
Single_raters absolute ICCl 0.98 80 3% 40 0 0.95 0.99
Single_random_raters IccZ 0.98 85 3% 39 0 0.95 0.99
Single_fixed raters Icc3 0.98 85 39 39 0 0.96 0.99
Average_ raters_absolute ICClk 0.99 80 39 40 0 0.98 0.99
Average_random_raters ICC2k 0.99 85 39 39 0 0.98 0.99
Average fixed raters IcC3k 0.99 85 39 390 0.98 0.99

Number of subjects = 40 Number of Judges = 2

T2l 13. RS 0|235}0f ICCE AH|AtsH A1t
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= Passing—Bablok regression ©| A3J=|A] &
0B paAel HYARAE ol gste] Hs
tH1d 14).

g L 2A — 3IEM — MY
ojuff AF7HdS AH=0, 7|&7]=1 & 3} &4
AolA] p FHOR sjAl5L7] Kk ZHzto]| gk Al
T2 sk Flok, 7]&7)ek Aol gk £4
W Zy A58 95% AlEHtgto] 03 12 =g
2(-100.742~312.625, 0.870~1.003) F 7
A7F A% e YA e wrhar & 4= 9l
SPSS 9f+= Passing—Bablok regression &
Ao] gteE]o] Qx| grovt 27t A ARz o
AoA AT 4= e WS Avigt, Ao

XLSTAT 2He BES 2718l 20001714 9] &

i

Ol

A

oba] AA|EHH thait 22 SpHol LERaL Ao

NZ& vl XLSTAT o] F7kgl Aol Holtk(L
2 15).

dlo[E7} Q= A EOfA] T3} o] Adgshd
et

Hi#H © Advanced Method
validation — Passing and Bablok
regression

features —

A} 7]&719] 95% A=k
o2 (-144,599~266.714,
0.874~1.038) F ASAY YA == =rhl & 4=
Qth1d 16).

Ao A XLSTAT & AM83
e} o2 A Yehts olf=

w42 g7 Yol

5t Av}rl SPSS o 24
L PSS & oubAE 3]

Ba@
Ea- | [ & vol_prez |
gﬂ—p’e E%mmm@«— =
& mmean | OIE LIS ()
S2E0)
& vol_pre
|
1 =T R v|i
Heig)
=]
ol w2 (g
& |
WLS ZHS2HH)
& |
(=2 J(zowe|( naze | s: ) =sz |
A=
HI H 2 8 H = HES M= BOIl CHEt 05.0% & 22
=R B HEDH} Hl EF t FUES ok ekt L etk
1 (k=) 105,942 102.096 1.038 308 =100.742 312,625
vol_pre 937 033 978 28,663 000 870 1.003

a EEHavol_pre2

T2l 14. SPSS £ AtEo

£ |

britor=
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I
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=Y jeslk
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XLSTAT
-

)tk !

ffou can use the trial version during 30 days

¥ Proceed with the trial version
" Enter a license key

FAIN™ I R R £8 BM1 - Microsoft Excal
E 42 HOAAOGE su  GOE  HE 27| sA7E | KSTAT
/8 I .
Gh® xFE 2 A + o w6 ¥ >

-
Preparing Describing Visualizing Analyzing N‘r;‘deling Machine  Correlation/Association Parametric Nonparametric Testing for Advanced xLSTAT-3DPlot  XLSTAT-LG = Tools | XLSTAT
data = data = data + data+  data+ learning - S tests = tests « outliers = | features = - . = x

&

Discover, explain and predict

Test a hypothesis
534 v b
A B = D E F G H 1 J K [ M N
L '
2
3

T2l 15 AMoj| LXSTAT 2 MXR[EH 349

Model coefficients:

Value Lower bound 95% (Mean) Upper bound 95% (Mean)
Intercept 43.856 -144.599

266.714
Slope coe’ 0.957 0.874 1.038

Regression of vol_pre2 by vol_pre

val_pre2
:
»'

2000 .

3000 000

vol_pre

2! 16. AMI0j|A| Passing and Bablok regression £ Alg#st Z 1t
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>
|0
i
re
3
[R] OflA{ Al3H [dlolE] 2] & ARESHo] Cohen’ s kappa & A4t r_E
RAA+= th38] W olE Asisld F ASAL Al st7] llAl, dlo]g] AlofA| frequency + HlE+& JE
23} 7ko] BAE AR Hdlsla 3] RAlo] 18 UeER O R o] Ha=F 7l5A|o| AR A 3] Frofof $F @'
ror
At 3HRA Ao 2HE Ayt 3AG 244 o} (19 18). pal
0] 95% AlFF7to] XLSTAT & ARR3H A9-0} =9 ai OO0l — ZEBAHI0IA oM ‘frequency’ E
32 oF 4= QL1 17), = uigsaz XHsHED, 5
H
o
4. Cohen’'s Kappa coefficient(k) I 1 B4 — VIESAE — wAEH B
EAF SHA T B Aesia Ausin
[SPSS] Of|Af Al3H (19 19).

install.packages("MethComp")
library(MethComp)

fit=PBreg(data.frame(vol_pre,vol_pre2), conf.level=0.05)
plot(fit, s=1)

Intercept = 43.86 [-144.6 - 266.7] o4
Slope = 0.9568 [0.8736 - 1.038] A
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o~
@
5 ° .
§' | 2
k-] o %
© 0 L ¢
. Ly*18
o, o
Pl
T T T T T T T T
0 1000 2000 3000 4000 5000 6000 7000
vol_pre
2! 17, AMoj| A Passing and Bablok regression S Alsist 1}
& 713 AlA |

© B HOIA HERED)
@ 713 HOlA "B W)
BISEA(E)

& radiologistA
& radiologistB

L B AEHASHOIA AEUE
# (=@ Msa | se || ssw

T2 18. HIO|E{0|A frequencyE 7HSH|0|AZ X|Hot= &Y
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X
Wy x|
Lf;__f(gq_l{f_r_\_c_y—‘ . & radiologistA E:g{»lﬂﬂ@
2o [ VEM,‘ G
. [ Tl 2 3H0IH2 vE) E;:T;;am
0N 1H &1 O 2thy) | [T Kendall2] Et2-p
uE e [ 2244 AMY) | | [0 Kendall2| Et2-c
TESH MR I THK)
[ 2ESE S E 53E) L R [ Cochrar “‘Mante!-HaensLel_E;%‘
| [ DME EEYED i S
(=) (o) (mssm ) (s [ =83
2119, frequencyS 7HEA0|IAZ K| et & WAIEAM S Masi= U
SPSS Mg} Avtelch. WA Spxe] WaAT A8 4 qeh,
£ et 71 yepdei (19 20).
7hE Alkel dato|ti(T1E 21), 7hke -1 oflA [R] OflA &
19] 2% 7HA?, Cicchetti et al.(1994) &) 7]& RolA th59] S A3shd 7hnrt Ao
of 2J3}H 0,473 9] 7Hik= fair agreement 2 3 229).
radiologistA * radiologistB ul Tt ¥
=Ty
radialogistB
narmal benign suspected cancer Pl |
radiologistd  normal 21 12 0 0 33
henign 4 17 1 0 22
suspacted 3 ] 15 2 24
cancer a 0 0 1 1
P | 28 38 16 3 a5
21 20. SPSS Al ZIZ B0iFE H|o|Ef 29
aEsE =L
o AT EELH? SATH® 2N RS
2l & ST A73 073 6,615 .0oo
FRE N2 5 85
a. gitadsE NHFIET S,
b E8NES NHEGH=E2 EEZ2TME
T2 21 24 Z0E 2o{F= J8. EMZN Jime 0473 O|Ch

894 | CHEHR| Tt AFEIEIX| H54R HM115 2016




ORIGINAL ARTICLE .

Rall

[0

o

re

4

2

x

: i i re
install.packages("fmsb") I
library(fmsb) N
JH

KappaData=matrix(frequency, ncol=4) r;_
Kappa.test(KappaData) H
1o

> Kappa.test (KappaData) el
SResult >
H1

Estimate Cohen's kappa statistics and test the null hypothesis that Q%

the extent of agreement is same as random (kappa=0) 0K

i3

data: KappaData

Z = 6.53, p-value = 3.288e-11
95 percent confidence interval:
0.3248650 0.6207132

sample estimates:

[1] 0.4727891

$Judgement
[1] "Moderate agreement”

J2l 22 R 2 0|25t BMZT} Jiut= 0472, 95% A2/ T7H2 0.324~0.621 O|CH.

R & o]&3 £443 A4ke 7tute] st A7) Sa3 B XA Ao AdgE|ofof o=
Moderate agreement’ = I3 O o]= Zojt},
Landis et al.(1977) & 7]&ol &gt Ao|th?, 2|3t = 1 oY AP 42t SYACR T
Cicchetti et al.(1994) &= 4 YAE agreement olHE AS Ex B & AFAE Aolof dufut
ArE EF5F39H, Landis et al.(1977) 26 © UA|eH=A] ZRIs17] QA= ol 9] FEjol whet
AR Bk R olA+= Landis et al.(1997) & ICC Y Cohen’s 71 AR S AH-she Zlo] Uit

Fsto] skl Aolm, YHEE F ol p e AT o
5 A2 Aolol that 95% Al 7ke AHgShE

A 2o,
V.22 Aol AL dolee] Ao] uket =A) B9k o
eh, QAR Qe AR A= g EE

AZA 9] 5ol et A5 AU AP AT |25 o) AR EE slelsl Zlo] £} BRI
oA Fasith, dxpe] A7HYEE AXIsk=t, Hlo] oglo] Q31 AlZHPHo| A= H7IA; 7ke] A=
H | B HASH ] fleliAl= & AbEe] ASA} % pEsloiof st} & e gAkS o2 BrR)

lﬁ

J

HHRA o2 ASSAY S e FASVHASS 71 9718k uf ojw 1454 Zpol7}h 91, o Hw
< o, AST 549 7H—r‘/} A Zol(perio Qx|etE =2 Bolstolof st} w3F EolEt Wt
dontal pocket depth) &= H|szdlof gt} AFA A7} Ad BrVsHA) ok B} oAkl E}E} B712 7t

TFoHE AZ7|A o 2o 741%211—5 ek Ae  gadh, a7 Az MEgo] wyE Hol
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6 Comparison of Salivary Stress
Hormone Levels between Periodontitis
Patients and Healthy Subjects in Korea

'Department of Dental Pharmacology, School of Dentistry, Chonbuk National University
’Department of Nursing, Hansei University
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“Research Institute of Clinical Medicine of Chonbuk National University-Biomedical
Research Institute of Chonbuk National University Hospital

Sol Lee"*, Narae Heo*?, Seok-Mo Heo® **
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Comparison of Salivary Stress Hormone Levels between Periodontitis Patients and
Healthy Subjects in Korea

"Department of Dental Pharmacology, School of Dentistry, Chonbuk National University
2Department of Nursing, Hansei University
“Department of Periodontology, School of Dentistry, Chonbuk National University
“Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Research Institute
of Chonbuk National University Hospital
Sol Lee"*, Narae Heo**, Seok-Mo Heo*¥*

Objectives: Periodontitis is multifactorial disease mainly caused by microbial community. Recently, some research has been
conducted to find other possible risk factors including stress hormones related to periodontitis. Psychological stress can affect the
periodontal health by a variety of biological mechanisms. This study compared the stress hormone levels in healthy subjects and
patients with periodontal disease using saliva in order to investigate the association between periodontitis and stress.

Methods: The human saliva was collected from 38 periodontally healthy individuals and 34 patients with chronic periodontitis
under Institutional Review Board. Their age was 20-60 years (40.3 +-10.45). From these samples, determination of salivary levels
of cortisol and Dehydroepiandrosterone (DHEA) performed by enzyme immunoassay kit (Salimetrics Europe, Suffolk, UK). The
independent t-test and Mann-Whitney test for trend was applied using IBM SPSS statistics version 12.0 Program to analyze
statistically significant differences.

Results: Salivary cortisol levels of periodontitis patients were higher than those levels of healthy subjects (P < 0.001), while
salivary DHEA levels of periodontitis patients were not significantly different (P = 0.431). Salivary cortisol/DHEA ratio of
periodontitis patients was higher than those levels of healthy subjects (P < 0.001).

Conclusions: Our study demonstrates the high levels of cortisol concentrations and cortisol/ DHEA ratio in saliva of
periodontitis patients than those of healthy subjects. Since cortisol levels and cortisol/DHEA ratio can be significant factors related
to the severity of periodontal disease, our study would be helpful for early diagnosis and treatment of periodontal disease.
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W, A A9l 38HS HlRTte
2+ "éé}?‘i‘:}(Flg 1), G, AHQL oo]=, Al
5, 370l AgA -rOW{— A3}

Az = A5 3R H=(periodontitis group) 2
AFH o2 A%t AFtE(healthy group) = 25+
skt A4l Bk 'R Al £8(bleeding on
probing, BOP), &% Zlo](probing depth, PD)
agjar YA REZ(clinical attachment level,
CALS Z4slsic), BE Hk 48 A%} 9
"H’J gk (S Heo)oll ofsf =34 =]3iet, x|=2gh &

i 19999 AAIR|F=8EE] f)=4ol A ek A5
ASERAAE o-&ste] okt 2ol EFataint?.
(slight periodontitis[CAL: 1-2mm]: moderate
periodontitis[CAL: 3—4mm]; severe periodon—
titis[CAL: Y4mm)]).

9@ A= B A3 1AIZE AR E = oA WA o
=5 AN EA AT Well S24s Bl A4S, 94
Aol =5 o] &ste] 53] 7Faste] kel Holle=
ZF &S Aojll & 50ml conical tubed] EFHS:
Akt gole 108 Eot 45t & elolk
(volume)< ©J--8tof Bl FHl&(ml/min)<S 574
SFQTH?. A A Brole 4 w2stod(11,000
X g, 15 min, 47) 1.5mL sample tube®] W& A
AsE7] A7k -80C ol Hasitt,

4. EIH AEYA fF 2N

A el o2 HE cortisol? DHEAS] 55
éx 371 98 ELISA kitE AF& 3¢t
(Salimetrics Europe, Suffolk, UK), £42 7|
ZALY] Ao whel =3 shglt, dilE sEs
pg/mLO R FHSTE cortisol] £4] FHes

[ Assessed for eligibility (n=106) ]

« Not meeting inclusion criteria (n=34)

Excluded (n=34)
« Declined to participate (n=0)

|

l

[ Healthy group (n=38) ]

[ Periodontal group (n=34) ]

I

Analyzed (n=38)

Fig. 1. Study flow diagram.

ELISA (triplicates) [——

)
Analyzed (n=34)

Study flow diagram of healthy and periodontal group. Al participants with the age range of 20-60 years took part in
the program under written consent forms. After giving informed consent, patients received a periodontal examination to
determine healthy subjects group and periodontal patients group.
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93\1:]— e 482 —6_“! =i
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E’.E

4. A =2A

SPSS &4 Z2I3W(version 12.0)2 dlojg &
Aol AMgSIATE X594 Aol A7t Ak Alelo]
Al cortisol® DHEASE=E v w3dl7] $3)
independent t—test@} Whitney U-testS A3}
Cigisg

Table 1. Demographic characteristics of the study groups.

o 147, 500 139 Z12]al 607} 5= 4]

Ut A2 G 4T, o7} 2590l FAR=
29 BIZARF= 4370)qlt), o] & 3812 kgt
At 1092 27] A5 EAk(slight or mild
type) LEjal 24 22w 9 A3 (32 3R}
(moderate to severe type) Attt A|FHOo2 A%
Sk AFEe] &7 Zol(probing depth, PD) Hwt-2
2.0+0.7 mmo]1 XFY A= 4.6+2.3 mm%
om A4 H2F =F(clinical attachment level,
CAL)9 H+#+2 247 -0.6+1.4 mm, 4.4+3.3

Characteristics Categories Healthy group(number=38)  Periodontitis group(number=34)  p-value
Age(year; mean=SD) 339495 4671114
Age group, n(%) 40 30(78.9) 10(29.4)

40-49 5(13.2) 9(26.5)

50-59 ( 3) 11(32.3)

60< 2.6) 4(11.8) n.s
Gender, n(%) Male 23(60 5) 24(70.6)

Female 15(39.5) 10(29.4) n.s
Smoking, n(%) Yes 10(26.3) 19(55.9)

No 28(73.7) 15(44.1) n.s
Periodontal severity, n(%) Healthy 338(100) 0

Mild(slight) 0 10(29.4)

Moderate to severe 0 24(70.6) n.s
Periodontal clinical parameters ~ PD(mm) 2.0£0.7 46+2.3 <0.001

CAL(mm) -0.6+1.4 44433 <0.001

BOP(%) 30.9 67.6 <0.001
Salivary flow rate 0.840.4 0.740.4 ns

(ml/min; mean +SD)

BOP: Bleeding on probing, CAL: Clinical attachment level, PD: Probing depth

SD: Standard Deviation
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Table 2. Comparison of salivary stress hormone levels between two groups.

Variables Gl p-value
Healthy group Periodontitis group
Cortisol 13.30£3.50 18.00£4.10 <0.001
DHEA 0.18%0.19 0.15x0.11 0.431
Cortisol/DHEA ratio 167.3+249.4 402.8+336.1 <0.001
DHEA: Dehydroepiandrosterone
The values were present as mean=SD.
The units of measurement are nanogram per milliliter (ng/mL).
Table 3. Comparison of salivary stress hormone levels in severity of periodontitis.
' Severity _
variables Mild(n=10) Mod-Severe(n = 24) p-value
Cortisol 35.40+7.40 36.20+7.00 0.777
DHEA 0.16x0.13 0.15x0.11 0.752
Cortisol/DHEA ratio 441.9+451.3 363.61221.0 0.495

DHEA: Dehydroepiandrosterone
The values were present as mean=xSD.
The units of measurement are nanogram

per milliliter (ng/mL).
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Table 4. Comparison of saliva stress hormone levels between male and female.

: Healthy group ~ Periodontal group ~
variables Male Female p-value Male Female p-value
Cortisol 13.00+3.50 13.60%3.60 0.612 18.40+3.40 20.40%5.30 0.210
DHEA 0.17%0.12 0.161+0.26 0.677 0.1710.13 0.23%+0.19 0.309
tisol
Cortisol/ 14y 1 +176.1 207643358 0.429 30843760 35853525 0595
DHEA ratio
DHEA: Dehydroepiandrosterone
The values were present as mean=SD.
The units of measurement are nanogram per milliliter (ng/mL).
Table 5. Comparison of saliva stress hormone levels between smoking and non-smoking.
. Healthy group ) Periodontal group )
variables Smoking Non-smoking p-value Smoking Non-smoking p-value
Cortisol 14.30+2.60 12.80+3.70 0.277 19.20+3.10 18.8£5.20 0.800
DHEA 0.23+0.14 0.16%0.20 0.330 0.1710.12 0.20%0.18 0.621
Cortisol/ 107 21 41350 219342942 0.189 395043920  367.27+336.38 0640
DHEA ratio
DHEA: Dehydroepiandrosterone
The values were present as mean=xSD.
The units of measurement are nanogram per milliliter (ng/mL)
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Psychological / recognitive development of children and adolescents

Department of Pediatric Dentistry, Yonsei University, Dental College
Je Seon Song, DDS, Ph.D,

Psychological and cognitive development in child and adolescent periods is key knowledge for understanding children and
adolescents’ behavior and inducing their actions. So far, psychoanalytic approaches have been primarily researched by Freud’s
analytical tools and Piaget’s analysis on cognitive developments have been mainly employed to explore children and adolescents’
psychological developments. In addition, other various theories have been suggested in order to explain children and adolescents’
psychological developments. However, in reality, it is difficult to integrate diverse theoretical lens to investigate children and
adolescents’ psychological developments. Considering this constraint, in clinical dentistry, the conventional theoretical
instruments have been still widely employed to guide children and adolescents’ behavior.

Key words : Psychological and Cognitive Development, Children and Adolescents, Clinical Dentistry
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Non-Pharmacological Behavior Guidance in Pediatric Dentistry

Department of Pediatric Dentistry, School of Dentistry, Dankook university
Seung-Hoon Yoo, DDS, MS, Ph.D,

Attitudes of parents toward behavior guidance techniques used in pediatric dentistry have changed for decades. Some
techniques were regarded acceptable with authority of dentists” assistance, but now face the objection of caregivers. For the way
of breeding is changing, dentist should understand the situation and try to communicate with caregiver for eliminating
misunderstanding of the procedures that could induce lawsuit for abusive techniques. Most of all, dentist should try to find the best
method for the patient and help to overcome the fear and anxiety. The meaningful knowledge driven from clinical experience
should be shared with other dentists to build up sound theoretical foundation.

Key words : Non-pharmacological, Behavior guidance, Abusive technique
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Pharmacological Behavioral Management for children and adolescence

Department of Pediatric Dentistry, School of Dentistry, Seoul National University
Teo Jeon Shin, MD, Ph.D,

Managing uncooperative behaviors related to dental treatment is necessary for guiding children and adolescence to more
favorable behaviors. The first approach should be controlling their behaviors using non-phamarcologic behavior management
techniques. However, if this approach fails, it is helpful to control negative behaviors pharmacologically. Accordingly, sedation is
frequently used to relieve anxiety related to dental treatment. Also, general anesthesia has been applied to the situations in which
sedation is either ineffective or impossible to gain cooperation during treatment. This article discusses the pharmacology of widely
used sedatives for children and adolescence and clinical considerations of managing uncooperative children and adolescence with
the use of sedation. Furthermore, we recommend clinical indication of selecting general anesthesia rather sedation for the purpose
of behavior management.

Key words : Anxiolysis; General Anesthesia; Sedation
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