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Table 1. List of available types for 8 sedation agents

Available types of 8 sedation agents

Nitrous oxide
Chloral hydrate
Nitrous oxide + Chloral hydrate
Hydroxyzine
Nitrous oxide + Hydroxyzine
Chloral hydrate + Hydroxyzine
Nitrous oxide + Chloral hydrate + Hydroxyzine
Midazolam
Nitrous oxide + Midazolam
Midazolam + Chloral hydrate
Nitrous oxide + Midazolam + Chloral hydrate
Midazolam + Hydroxyzine
Nitrous oxide + Midazolam + Hydroxyzine
Midazolam + Hydroxyzine + Chloral hydrate
Nitrous oxide + Midazolam + Chloral hydrate + Hydroxyzine
Propofol
Propofol + Midazolam
Sevoflurane
Sevoflurane + Midazolam

Propofol + Sevoflurane
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Box 1. R—code example for interrupted time series analysis

sed_data <- read.csv("sedmonth.csv™)

### sedmonth.csv

### trend : 1,2,3,4,5,6,7,8,9,.... Month

### nphcase: 144,126 154,139,130,145,... Sedation case /month
### E1210: ...., 0,0,1,0,0,.... Event month = 1 ,others =0
### €1201: ...., 0,0,0,1,1,.... Event month = 0 ,afters =1
### E1710: ...., 0,0,1,0,0,.... Event month = 1 ,others =0
### E1701: ...., 0,0,0,1,1,.... Event month = 0 ,afters = 1)

seddata<- ts(sed_data, start =c(2007,1),end=c(2019,9), freq = 12)
seddatal <- window(seddata, start=c(2010,1), end=c(2015, 1))
seddata2 <- window(seddata, start=c(2016,1), end=c(2019, 1))

##### nph : N20-chloral hydrate- hydroxyzine

nphlml<-Im(nphcase~trend, data=seddatal)
z1 <- acf(resid(nphiml))
z1%$acf[2]

nphim2<-Tm(nphcase~trend, data=seddata2)

z2 <- acf(resid(nphTm2))

z2%acf[2]

Tibrary(nime) ## gls function

Tibrary(Imtest) ## coeftest

nphglsl<-gls(nphcase ~ trend + E1210+ trend*E1201 , data=seddatal,
correlation=corArRl(z1$acf[2]))

summary (nphglsl)

coeftest(nphglsl)

confint.default(nphglsl)

### residual analysis

Tibrary(car) #durbinwatsonTest()
Tibrary(forecast) #checkresiduals()
residuall = as.vector(nphglsl$residuals)

durbinwatsonTest(residuall)

=
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checkresiduals(residuall)
ggnorm(residuall)

qqline(residuall)

nphfitl<- ts(nphglsl$fitted, start =c(2010,1),end=c(2015,1), freq = 12)

nphgls2<-gls(nphcase ~ trend + E1710+ trend*E1l701 , data=seddata2,
correlation=corAR1l(z2%$acf[2]))

summary (nphgls2)

coeftest(nphgls2)

confint.default(nphgls2)

### residual analysis

residual2 = as.vector(nphgls2$residuals)
durbinwatsonTest(residual2)
checkresiduals(residual?2)
qggnorm(residual2)

qqline(residual2)

nphfit2<- ts(nphgls2$fitted, start =c(2016,1),end=c(2019,1), freq = 12)

#### graph

nphcase = seddatal,"nphcase"]

plot(nphcase, ylim= c(0,900), ylab = "N20-chloral hydrate- hydroxyzine
sedation (cases/ month)", xlab = "Year",bty="1", xaxt="n", x1im=c(2007,
2020), main="")

axis(l, at = seq(2007,2020,1), labels =format(seq(2007,2020,1),digits =
2))

Tines(nphfitl, col="red",Tty = 2,Twd =2)

Tines(nphfit2, col="red",Tty = 2,Twd =2)

Tines(c(2012.7, 2012.7), c(0, 900), col="blue",1ty = 1,lwd =2)
Tines(c(2017.65 , 2017.65 ), c(0, 900), col="orange",lty = 1,lwd =2)
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3.2 ARIMA (Auto—regressive Integrated Moving Average) &
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Box 2. R—code example for intervention analysis using ARIMA model

sed_data <- read.csv("sedmonth.csv™)

### sedmonth.csv

### trend : 1,2,3,4,5,6,7,8,9,.... Month

### nphcase: 144,126 154,139,130,145,... Sedation case /month
### E1210: ...., 0,0,1,0,0,.... Event month = 1 ,others =0
### £1201: ...., 0,0,0,1,1,.... Event month = 0 ,afters =1
### g1710: ...., 0,0,1,0,0,.... Event month = 1 ,others =0
### E1701: ...., 0,0,0,1,1,.... Event month = 0 ,afters = 1)

seddata<- ts(sed_data, start =c(2007,1),end=c(2019,9), freq = 12)

##### nph : N20-chloral hydrate- hydroxyzine
nphcase = seddatal,"nphcase"]
summary(nphcase)

plot(nphcase)

#### ARIMA model

nvalid <- 24 # event Month

nTrain <- Tength(nphcase) -nvalid

train_ts <- window(nphcase, start=c(2007,1), end=c(2007, nTrain))
valid_ts <- window(nphcase, start=c(2007,nTrain), end =c(2007, nTrain +

nvalid))

Tibrary(forecast) ## auto.arima(), checkresiduals()
pre.model <- auto.arima(train_ts, trace = TRUE)

## Best model: ARIMA(1,1,2)(1,0,0)[12] with drift
summary(pre.model)

checkresiduals(pre.model$residuals)

Tibrary(Imtest) ## coeftest()

coeftest(pre.model)

pre.arima_pred <- forecast(pre.model, h = nvalid, level = c(95,99))
plot(pre.arima_pred, ylim= c(0,900), ylab = "N20-chloral hydrate-
hydroxyzine sedation (cases/ month)", xlab = "year",bty="1", xaxt="n",
x1im=c (2007, 2020), main="N20-chloral hydrate- hydroxyzine sedation

cases", flty = 2)
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axis(1l, at = seq(2007,2020,1), Tabels =format(seq(2007,2020,1),digits =
2))

Tines(pre.model$fitted, Twd =2,col="blue",Tty = 2)

Tines(valid_ts, bty="1",Twd =2, col="red")

Tines(c(2012.7, 2012.7), c(0, 900), col="blue",1ty = 1,lwd =2)
Tines(c(2017.65 , 2017.65 ), c(0, 900), col="orange",lty = 1,lwd =2)

#### 1og ARIMA model ##because of NaNs produced error in TSA::arimax(Q)##

nphcase = seddatal,"nphcase"]

Tibrary(forecast) ## auto.arima(), checkresiduals()

Togpre.model <- auto.arima(window(log(nphcase),end =c(2017,9)), trace =
TRUE)

# Best model: ARIMA(1,1,2)(0,0,2)[12] with drift

summary (logpre.model)

checkresiduals(logpre.model$residuals)

Tibrary(Imtest) ## coeftest()

coeftest(Togpre.model)

afterevent <- length(window(Tog(nphcase),start =c(2017,10)))
forecast.logpre.model = forecast(logpre.model, afterevent)
ts.plot(window(log(nphcase),start =c(2017,10)),
forecast.logpre.model$mean, Tty=1:2, col=1:2)

Tegend("topleft", c("oObserved", "Forecasted"), 1ty =1:2, col = 1:2 )
diffs <- log(nphcase) - forecast.logpre.model$mean

ts.plot(diffs)

exp(mean(diffs))

#### Tog ARIMA intervention
Tibrary(TSA) ## arimax()
E1710 = seddatal[,"E1710"]
interven.model <- arimax(log(nphcase), order = c(1,1,2), seasonal =
Tlist(order =c(0,0,2),period=12),

xtransf = data.frame(gE1710,E1710),

transfer = Tist(c(0,0),c(1,0)), method = 'ML')
summary(interven.model)

checkresiduals(interven.model$residuals)
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Tibrary(Tmtest)
coeftest(logpre.model)

coeftest(interven.model)

#plot(log(nphcase))

#points(fitted(interven.model), col="red")

plot(nphcase,, ylim= c(0,1100))
points(exp(fitted(interven.model)), col="red")
points(exp(fitted(logpre.model)), col="blue")

points(exp(forecast.logpre.model$mean), col="green")

plot(ts(E1710%(-0.03)+ filter(E1710,filter= 1.025, method ="recursive",
side=1) *(-0.394), frequency = 12, start=2007),
ylab="1og(nphcase/month)",type="h")

####### Identify outliers

Tibrary(tsoutliers)

outlier.nphcase <- tso(nphcase,types = c("A0","LS","TC"),maxit.iTloop=10)
outTlier.nphcase

plot(outlier.nphcase)

n <- length(nphcase)

## Create outliers Regressors for ARIMAX

## type of outliers Level shift (LS)

mo.ls <- outliers("LS", 130)
1s <- outliers.effects(mo.ls, n)

xreg.outliers <-1s

## Create Arimax using outliers as regressor variables.
Tibrary(forecast)
arima.model <- auto.arima(nphcase,xreg=xreg.outliers, trace = TRUE)

arima.model

summary(arima.model)
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checkresiduals(arima.modeT$residuals)

plot(nphcase)

points(fitted(arima.model), col="red")

Tibrary(Imtest)
coeftest(arima.model)

coeftest(pre.model)
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Table 2. Deaths during dental sedation exposed to the media from

January 1, 2007 to September 30, 2019
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Table 3. Number and rate of sedation by sedation agent

Number
Sedation agent Ratio(%)
of cases
Nitrous oxide 1432102 86.81
Nitrous oxide + Chloral hydrate +
. 48838 2.96
Hydroxyzine
Midazolam 41662 2.52
Nitrous oxide + Chloral hydrate 27930 1.69
Hydroxyzine 21789 1.32
Nitrous oxide + Midazolam 17246 1.04
Nitrous oxide + Hydroxyzine 15970 0.96
Chloral hydrate 10034 0.6
Chloral hydrate + Hydroxyzine 8993 0.54
Nitrous oxide + Midazolam +
. 8723 0.52
Hydroxyzine + Chloral hydrate
Nitrous oxide + Midazolam + Chloral
5118 0.31
hydrate
Propofol 4882 0.29
Midazolam + Hydroxyzine + Chloral
4615 0.27
hydrate
Sevoflurane 739 0.04
Midazolam + Chloral hydrate 349 0.02
Nitrous oxide + Midazolam +
. 202 0.01
Hydroxyzine
Propofol + Midazolam 187 0.01
Propofol + Sevoflurane 142
Midazolam + Hydroxyzine 94
Sevoflurane + Midazolam 73
Total 1649688 100
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complaints of drugs with less than 800 cases per month was shown.
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Fig. 5. Graph of interrupted time series analysis of cases total

sedation

Table 4. Results of interrupted time series analysis of cases of total

sedation
At = Estimate Cl(2.5% - 97.5%) P-value
A d EE 3 474 40.7 54.1 <0.001
A Zot AHA
2012 Il_j 9-2 I||_§E,F-g- 97.4 78.6 116.2 <0.001
At N
A = 2E S 144.8
ANd "HE Y -65.8 -495.7 364.1 0.766
Ad d Ed B 394.4 2945 4942 <0.001
At =t AbH A
2017 Il_j 10 $=J J_.|'_§75|}% 68.0 -128.7 264.8 0.503
Ard _
M 2 2E 3E 4624
A g2E B -5443.2 -9317.9 -1568.4 0.010
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Sd A5E 20129 AR W € 50.710 SksHE FAlCNA
AP & 9 135.870% TS FAIR 238 SRS
™ o] BAACRE fonsttH(P<0.05).

2017 AHA Hell= €W oF 386.319 TVt FAE Hold
Zol Ak g ok 5007.3710] wAA FHAsEl o (P<0.05)
Al Z7F FAE 3|58t €8 456.174°9 FUHE Hol= A
ok 4= 9l3lth (P= 0.491) (Table 5).
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Table 5. Results of interrupted time series analysis of cases of

nitrous oxide sedation

Ard g Estimate Cl 2.5% - 97.5%) P-value
AW H EE 3 50.7 441 57.4 0.000
A = H
20129 9% asxg 85.0 66.8 103.3 0.000
At
A = EE 3 135.8
M gE BT 7.2 -324.4 338.8 0.966
Ad d Ed B 386.3 286.6 486.0 0.000
A =t AA
2017 Il_j 10 $=J J__||_§7W 69.8 -126.5 266.0 0.491
Ard _
Ad = Ed 3Y 456.1
A B =7t -5007.3 -8818.7 -1196.0 0.015
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Fig. 8. Graph of ARIMA prediction of cases of nitrous oxide sedation
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Table 6. Estimated parameters of pre model and intervention model

for cases of nitrous oxide sedation

Model Parameter Estimate Standard error P-value

ma‘ -0.315 0.082 < 0.001
pre model (log) sar1 0.277 0.086 0.001
drift 0.038 0.008 < 0.001

ma’ -0.246 0.070 < 0.001

intervention sar1 0.453 0.077 < 0.001
model (log) w1 -0.247 0.086 0.004
w2 0.074 0.401 0.854
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Fig. 9. Result of Intervention analysis of cases of nitrous oxide
sedation. A: Time plot of the final fitted model. B: Estimate 2017

event effect.
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Table 7. Results of interrupted time series analysis of cases of

nitrous oxide—chloral hydrate—hydroxyzine sedation

A =] Estimate Cl(2.5% - 97.5%) P-value
At o 2 5 33 1.6 49 0.000
AN B AT T
20124 9 ¢ nsxte 3.8 1.2 6.4 0.006
Ard
A 2 g4 3¢ 7.1
At e 52 -51.6 -109.4 6.1 0.085
At o 2 5 1.7 9.6 139 0.000
A b A H
2017 Il_j 10 $=J J_.|'_§75|}% -11.9 -16.2 =77 0.000
Ard
A 2 2 5 -0.2
A g2E B -222.2 -304.4 -140.0 0.000
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Ho]Fth(w2) (Fig 13.B).
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Table 8. Results of interrupted time series analysis of cases

midazolam sedation

Model Parameter Estimate Standard error P-value
arl -0.684 0.118 < 0.001

ma’ 0.121 0.113 0.285

ma2 -0.686 0.082 < 0.001

pre model (log) smaf 0.218 0.092 0.018
sma2 0177 0.106 0.093
drift 0.013 0.004 0.001

arl -0.762 0.086 < 0.001

ma’ 0.238 0.083 0.004

ma2 -0.625 0.065 < 0.001

intervention sma‘ 0.265 0.086 0.002
model (log) sma?2 0.224 0.094 0.017
w0 -0.029 0.119 0.807

wi -0.394 0.105 < 0.001

w2 1.025 0.018 < 0.001
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Fig. 14. Graph of interrupted time series analysis of cases of

midazolam sedation

Table 9. Results of interrupted time series analysis of cases of

midazolam sedation

A =] Estimate Cl(2.5% - 97.5%) P-value
Atd d EE B -33 -4.8 -1.9 0.000
At =t AbH A
20124 9 ¢ asxtg 3.5 1.2 59 0.004
Ard
Ad = Ed 3Y 0.2
ANd "HE B3 -44.6 -102.5 13.2 0.136
A ™ EE B 25 -0.8 5.8 0.147
A ZoF A T
20174 10 asxtg -1.6 -79 47 0.626
Ard N
A = 2E 3Y 0.9
A g2E B -114.2 -194.4 -34.0 0.009
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Fig. 15. Graph of interrupted time series analysis of number of dental

hospitals and clinics of midazolam sedation
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Fig. 16. Graph of interrupted time series analysis of cases of nitrous

oxide—chloral hydrate sedation

Table 10. Results of interrupted time series analysis of cases of

nitrous oxide—chloral hydrate sedation

A =] Estimate Cl(2.5% - 97.5%) P-value
A ™ EE B -1.5 -3.5 0.5 0.160
At =t AbH A
20124 9 ¢ nsxte 2.3 -1.1 57 0.189
Ard _
AMd = Ed 3Y 0.8
ANd "E B3 19.5 -12.1 51.1 0.234
20174 10 2 Ad H g BT -40 -6.0 -2.1 0.000
—_ =
A Ad =t At H
A T 39 02 76 0.045
uoHE
AN = g B -0.1
A 2E B -44.2 -91.0 2.7 0.074
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Table 11. Results of interrupted time series analysis of cases of

hydroxyzine sedation

A =] Estimate Cl(2.5% - 97.5%) P-value
ANH M Yy =z -0.022 -0.0808 -0.0361 0.4571
At 2o AbH T 0.020 -0.0771 -0.1175 0.6858
20124 9 & nSEE
Ard
Ad = Ed 3Y -0.002
MA oo =2 -26 -66 12 0.1868
AH M o2y =7 -0.0740 -0.1137 -0.0343 0.0009
At 2o Ab T 0.0560 -0.0207 0.1327 0.1626
20174 10 ¥ asxg
At
A 2 EE B3 -0.0180
A g =7+ -21 -58 14 0.2501
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Table 12. Results of interrupted time series analysis of cases of

nitrous oxide—midazolam sedation

A =] Estimate Cl(2.5% - 97.5%) P-value
AW H EE 3 0.8 0.2 13 0.008
Ab Z=ob At M
201249 9% asxg 0.2 -13 17 0.766
At _
A 2 EE B8 1.0
Al "E B 43 -17.8 26.4 0.704
Ad d Ed B 17 -0.1 36 0.075
A =t AA
2017 Il_j 10 $=J J_.|'_§75|}% 1.5 -2.1 5.0 0.421
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A = EE 3 32
A EHE BE -53.8 -102.6 -5.0 0.038
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Fig. 22. Graph of interrupted time series analysis of cases of nitrous
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Table 13. Results of interrupted time series analysis of cases of

nitrous oxide—hydroxyzine sedation

At = Estimate Cl(2.5% - 97.5%) P-value
A ™ EE B3 -0.2 -0.7 0.2 0.357
Azt AA
20124 9 ¢ osxe 19 0.7 3.1 0.004
Ard _
A 2 EE B8 1.7
A EE BT -9.0 -323 143 0.453
A ™ Ed 3 -04 -32 23 0.755
At =t AbH A
201749 108 nsxte 3.7 -1.7 9.0 0.186
Ard
Ad = Ed 3Y 32
ANd "HE Y -27.4 -81.8 27.0 0.331
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Aoy Weks By 2012d AR A €d 0.9 7 &
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Table 14. Results of interrupted time series analysis of cases of

chloral hydrate sedation

At = Estimate Cl(2.5% - 97.5%) P-value
At © e 32 -0.2 -0.6 0.2 0.424
A Bt AA
2012 Iﬂ 9 $=J ﬂé&% -0.8 -1.5 -0.2 0.008
Ard
A = EE 3 -1.0
A EHE BE 0.5 -29.3 304 0.974
A A EE 3 -1.8 -25 -1.1 <0.001
At =t AbH A
20174 10 asxtg 2.8 15 4.1 <0.001
Ard
Ad = Ed 3Y 1.0
ANd "HE Y 7.7 -6.8 222 0.304
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Table 15. Results of interrupted time series analysis of number of

dental hospitals and clinics of chloral hydrate sedation

At = Estimate Cl(2.5% - 97.5%) P-value
At © e 32 0.1 0.0 0.2 0.012
At =t AbH A
20124 9 ¥ nsxe -0.5 -0.6 -0.3 0.000
Ard
AMd = Ed 3Y -0.3
A EHE BE 22 -8.9 46 0.530
A d EE 3 -0.1 -0.3 0.0 0.089
At =t AbH A
20174 10 asxtg 0.1 -0.2 03 0.706
Ard
A = EE 3 -0.1
ANd "HE Y 15 -33 6.2 0.544
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Abstract

Analysis of the impact of fatal
accidents during sedation on
dental sedation trends

Eunhye Cho1
Program in Dental Anesthesiology
Department of Dental Science

The Graduate School
Seoul National University

1. Objectives

Administration of sedatives during dental treatment reduces
patients' anxiety and enables effective treatment, but various
complications including death may occur due to side effects of
sedatives. Nitrous oxide, chloral hydrate, midazolam, and
hydroxyzine are commonly used sedatives in pediatric dental
sedation in Korea. Each sedative has various characteristics such as
an administration method, an action time of the drug, and a depth of
sedation, and various side effects may occur. Dentists have been
performing sedation using their preferred medications. According to
a recently published study, it can be seen that the use of chloral

hydrate used for pediatric sedation in Korea decreased sharply in
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October 2017. The authors of the study attribute these changes to
fatal accidents during sedation[13].

When deaths related to dental sedation are widely reported in the
media, patients with severe dental phobia or their guardians are
reluctant to do dental sedation due to concerns about complications
during sedation, and dentists themselves who perform sedation
experience a depressing. However, it is difficult to find research
results that analyze the tendency of dental sedation to decrease using
actual data.

The recent emergence of health care big data, such as the National
Health Insurance, makes it possible to provide concrete data on
changes in the medical environment of the entire country, unlike in
the past. In this study, using the big data of the Health Insurance
Review and Assessment Service, we tried to analyze the number of
cases of sedation and the types of drugs used in dental sedation using
monthly change data. In addition, we investigated how deaths related
to dental sedation were exposed to the media. The purpose of this
study was to find out the timing of fatal accidents and the decrease
in the number of dental sedation cases, whether a decrease in the use
of certain sedatives showed a statistically significant decrease, and
how long it took for the reduced number of sedation cases to

normalize. In this study related to dental sedation in Korea, we tried

117 A '_. 1_]|



to find out the causes of how these fatal accidents affect the choice
of sedatives, and to find out the future direction of dental sedation in
Korea. These results are considered to provide a lot of information

for the development of dental care in Korea.

2. Methods

This study used data provided by the Korea Health Insurance
Review and Assessment Service. From January 2007 to September
2019, claim data of eight sedative drugs including nitrous oxide,
chloral hydrate, midazolam, and hydroxyzine were investigated and
collected monthly. Using the Internet, we investigated death accident
records reported in relation to dental treatment under the sedation in
Korea.

The number of monthly sedation cases and the number of hospital
cases performed were shown in a time series chart, and the degree
of change was modeled by performing regression analysis. And, in
order to analyze the effect of fatal accidents on the implementation
of the sedation method, an analysis using an interrupted time series
model and an intervention analysis using an ARIMA (Auto—

regressive Integrated Moving Average) model were conducted.
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3. Results

As a result of analyzing the impact of the two deaths that
occurred on September 1, 2012 and October 20, 2017 on dental
sedation, in the case of nitrous oxide—chloral hydrate—hydroxyzine
complex, the 2012 case, there was no statistically significant effect
on the number of uses, but it decreased by more than 30% after the
2017 incident. Even after that, it did not recover to the previous
number of uses and decreased. In the case of the nitrous oxide—
midazolam combination, a statistically significant decrease occurred
in the month of the incident in 2017, but gradually recovered. In the
case of chloral hydrate, since the 2012 incident, there has been a
continuous decline which is statistically significant. Midazolam only
sedation continued to be used for sedation without a statistically
significant effect on both death events. In the case of sedation with
nitrous oxide alone, a statistically significant decrease occurred in

the month of the incident in 2017, and was recovered after 2 months.

4. Conclusion
As a result of analyzing the effect of deaths during sedation on
the choice of drugs used during dental sedation using health care big
data, the use of chloral hydrate decreased after deaths in 2012, and

deaths in 2017 Afterwards, it was confirmed that the use of nitrous
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oxide—chloral hydrate—hydroxyzine complexes decreased.
The use of nitrous oxide alone or the combination of nitrous oxide
and midazolam did not have a statistically significant effect on fatal

accidents.

Keywords : Dental Sedation, Healthcare Big Data, Death Accident,
Sedatives
Student Number : 2017—34755

120 -":lx_i "'l::'lll.:



	제 1 장 서    론
	제 1 절 연구의 배경
	제 2 절 연구의 목적

	제 2 장 연구 방법
	제 1 절 치과진정 시 사망 사고의 언론 노출에 대한 자료 수집 및 분석 방법 
	제 2 절 진정데이터의 수집 및 분석 방법

	제 3 장 연구 결과
	제 1 절 언론에 보도된 치과 진정 시 사망 사고
	제 2 절 진정 약제의 보험청구 건수 변화 분석

	제 4 장 고    찰
	제 1 절 2017년 사망사건이 한국의 치과 진정법에 미친 영향
	제 2 절 클로랄하이드레이트 단독 사용의 추세 변화
	제 3 절 아산화질소-클로랄하이드레이트-하이드록시진 복합제 사용의 추세 변화
	제 4 절 향후 전망

	제 5 장 결    론
	참고 문헌
	Abstract


<startpage>14
제 1 장 서    론 １
 제 1 절 연구의 배경 １
 제 2 절 연구의 목적 ２6
제 2 장 연구 방법 ２8
 제 1 절 치과진정 시 사망 사고의 언론 노출에 대한 자료 수집 및 분석 방법  ２9
 제 2 절 진정데이터의 수집 및 분석 방법 ３1
제 3 장 연구 결과 ４６
 제 1 절 언론에 보도된 치과 진정 시 사망 사고 ４7
 제 2 절 진정 약제의 보험청구 건수 변화 분석 ５5
제 4 장 고    찰 ９3
 제 1 절 2017년 사망사건이 한국의 치과 진정법에 미친 영향 ９4
 제 2 절 클로랄하이드레이트 단독 사용의 추세 변화 ９7
 제 3 절 아산화질소-클로랄하이드레이트-하이드록시진 복합제 사용의 추세 변화 ９9
 제 4 절 향후 전망 １０3
제 5 장 결    론 １０5
참고 문헌 １０6
Abstract １１6
</body>

