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Objective: This study is performed to investigate the trend of health care (HC)
utilization among cleft lip and/or palate (CL/P) during 2007-2016 by using
data from the Korean National Health Insurance Service (KNHIS). Methods: The
KNHIS data were reorganized to count a specific patient only once for a specific
year. Cleft type (cleft lip [CL], cleft palate [CP], and cleft lip and palate [CLP]),
sex, and age at HC utilization were investigated. The study period was divided
into the first half (2007-2011) and the last half (2012-2016). The utilization
number and rate per 1,000 population were calculated for the total population
and for new-born patients. Independent t-test and one-way analysis of variance
were used for statistical analyses. Results: The total CL/P population (n =
48,707) comprised 19.2% CLP, 35.5% CL, and 45.3% CP (CLP < CL < CP; p <
0.001). Their HC utilization rate increased from 0.066 in 2007 to 0.118 in 2016.
The new-born patient population (n = 7,617) comprised 18.6% CLP, 30.4% CL,
and 51.0% CP (CLP < CL < CP; p < 0.001). Their HC utilization rate increased
from 1.12 in 2007 to 1.74 in 2016. An examination of the utilization number
and rate among new-born patients revealed CP exhibited a female-dominant
pattern (all p < 0.01), while CL and CLP exhibited a male-dominant pattern (all
p < 0.01). However, utilization number showed no difference by sex and cleft
type between 2007-2011 and 2012-2016. Conclusions: These results might
serve as a guideline for HC utilization among patients with CL/P.
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INTRODUCTION

Cleft lip and/or palate (CL/P) is one of the most com-
mon craniofacial congenital deformities with an inci-
dence range of 1:700 to 1:1,000."” Most patients with
CL/P need long-term multidisciplinary medical and
dental cares for rehabilitation of occlusal function and
improvement of facial aesthetics.

Previous studies on the incidence of CL/P have pro-
vided useful information for the efficient distribution
of health care resources and future health care planning
for patients with CL/P."® On the basis of a study of 7.5
million births worldwide, the IPDTOC (International Peri-
natal Database of Typical Oral Clefts) Working Group®
determined that the CL/P rate per 1,000 births was 0.99
(0.33 for cleft lip [CL] and 0.66 for cleft lip and palate
[CLP]). By analyzing 39 population-based datasets dur-
ing 2007-2011, Mai et al.® reported that the CL/P rate
per 1,000 livebirths was 1.45 (0.31 for CL, 0.59 for cleft
palate [CP], 0.56 for CLP).

On the basis of an incidence study on East Asian pa-
tients with CL/P, Koga et al.” reported that the incidence
of CL/P per 1,000 births in Japan was 1.32 (0.42 for CL,
0.28 for CP, and 0.62 for CLP) and the distribution was
329 with CL, 21% with CP, and 47% with CLP. Accord-
ing to Lei et al.* and Chang et al.,” the incidence of CL/
P in Taiwan was 1.37 to 1.43 per 1,000 births (0.97-0.99
for CL with/without CP, and 0.4-0.49 for CP only) and
the distribution was 66.9% to 70.7% for CL with/with-
out CP and 29.3% to 33.1% with CP only.

Analysis of data from several countries that have
national oral cleft registries or centralized hospital sys-
tems showed a decrease in the prevalence of oral clefts
because of early prenatal detection of CL and CLP and
legal termination of pregnancy as well as the increased
use of folic acid for reducing cleft risk.*>® However, re-
garding the prevalence of CP alone, studies have report-
ed contradictory results including declined prevalence,”
slightly increased of rate,” and significant rate change.’

In Korea, on the basis of an analysis of hospital-based
data for 20 years, Shin et al.’ reported that the inci-
dence of CL/P was 1.33 per 1,000 livebirths (0.51 for CL,
0.33 for CP, and 0.48 for CLP) and the distribution was
38.6% with CL, 36.4% with CLP, and 25% with CP. In a
study on Korean young adult males born in 1979 in the
four largest cities, Baik et al.'” estimated that the preva-
lence of CL/P was 0.65 per 1,000 samples (0.26 for CL,
0.03 for CP, and 0.36 for CLP) and the distribution was
39.9% with CL, 4.9% with CP, and 55.2% with CLP. In
addition, Baek et al." reported that the distribution of
CL, cleft lip and alveolus, CP, and CLP was 7.6%, 19.2%,
9.6% and 63.6%, respectively, in patients undergoing
orthodontic treatment at Seoul National University Den-
tal Hospital during 1988-1999. Although these studies
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reported the incidence of CL/P, they were based on data
limited to a specific hospital, sex, or location.

Since 1989, claims for primary surgical treatment of
patients with CL/P in Korea have been centralized to the
Korean National Health Insurance Service (KNHIS). Kim
et al."” estimated that the incidence of CL/P in 1993 was
1.81 per 1,000 and the distribution was 34.1% with CL,
35.8% with CP, and 30.19% with CLP. On the basis of
an analysis of the KNHIS data during 2005-2006, Kim
et al."” reported that the incidence of CL/P was 3.9% of
all birth defects and 1.11 per 1,000 livebirths, without
mentioning the ratio of cleft types. However, there is no
consensus regarding whether the degree of health care
utilization among patients with CL/P in Korea has re-
mained constant or has changed during the last decade.

Although Korea does not have a national registry yet,
this study is, to our knowledge, the first trial aimed at
understanding the trend of nationwide incidence/preva-
lence of oral cleft types by using the KNHIS data. If the
KNHIS data could be reorganized to count a specific pa-
tient only once for a specific year, it could be regarded
as a substitute for population-based epidemiologic data
in Korea.

Furthermore, the KNHIS is set to provide insurance
benefits for orthodontic treatment to patients with CL/
P from late 2018. Therefore, the purpose of this study
was to investigate the trend of health care utilization
among patients with CL/P during 2007-2016 by using
the KNHIS data.

MATERIALS AND METHODS

Collection of primary data

The KNHIS data covers primary cheiloplasty, palato-
plasty, or alveolar bone grafting for patients with CL/P.
This retrospective epidemiologic study tried to analyze
the KNHIS data claimed by medical and dental institu-
tions throughout Korea during 2007-2016. When the
data were requested, the KNHIS checked the error of
data processing and confirmed the integrity of the data.

The population data were obtained via the website or
dataset on demand from the Korean Statistical Infor-
mation Service (KOSIS) and National Archives of Korea
(NAK). According to the KOSIS and NAK data, the num-
ber of total new-births in Korea was 4,378,608 and the
sum of the annual population in Korea was 500,613,900
during 2007-2016. From these data, we extracted the
total population per year, sex-specific population per
year, and specific age population during 2007-2016.

Reorganization of the year-based secondary dataset for
counting the number of patients with CL/P who used
the KNHIS

The original insurance claim data were reorganized
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to count a specific patient with CL/P only once for a
specific year even though he/she visited health care fa-
cilities more than one time in the same year. Therefore,
the KNHIS provided a year-based secondary dataset for
counting the number of patients with CL/P.

Classification of cleft types

The 10th revision of 1CD (International Classification
of Diseases) and Related Health Problems was used to
classify cleft types. Codes including Q35, Q35.1, Q35.3,
Q35.5, Q35.7, and Q35.9 were for CP; codes including
Q36, Q36.0, Q36.1, and Q36.9 were for CL; and codes
including Q37, Q37.0, Q37.1, Q37.2, Q37.3, Q37.4,
Q37.5, Q37.8, and Q37.9 were for CLP.

Grouping of patients with CL/P

Cleft type (CL, CP, and CLP), sex, and age at the time
of health care utilization were divided into subgroups.
The period of 2007-2016 was also divided into the first
half (2007-2011) and the last half (2012-2016).

The number and rate of health care utilization among
patients with CL/P in all age groups

In order to calculate the rates per 1,000 population
of health care utilization among patients with CL/P, the
number of patients with CL/P, CL, CP, and CLP per year
was divided by the population of the same year and
then multiplied by 1,000. The number and rate per 1,000
population of health care utilization according to each
cleft type were compared between male and female pa-
tients. The average number and rate of CP/L, CP, CL and
CLP during 2007-2011 were compared with those dur-
ing 2012-2016.

Distribution of the number and percentage of patients
with CL/P in each age group
The patients were divided into 5-year age groups as

follows: “0-4" years old was the first age group, “5-9”
years old was the second age group, and the rest of
them were grouped into similar 5-year age groups until
the age “80” years old. Patients aged above “80” years
old were included into a single group. The distribution
of the number and percentage of patients with CL/P
in each age group was investigated to understand the
trend of health care utilization.

The number and rate of health care utilization among
patients with CL/P in the new-born group

The rate of health care utilization during the birth
year (for new-borns) was calculated as follows: health
care utilization number of the new-born group was di-
vided by the birth population of the same year and then
multiplied by 1,000.

The rates per 1,000 births in the new-born group dur-
ing 2007-2016 were compared by sex and cleft type
(CP, CL, and CLP). Then, the average rates of CP/L, CP,
CL, and CLP in the new-born group from the first half
(2007-2011) were compared with those from the last
half (2012-2016).

Statistical analysis

Independent t-test, one-way analysis of variance, and
multiple comparisons with Tukey’s honestly significant
difference test were used for statistical analyses. Bonfer-
roni correction was applied to protect from Type 1 error
when comparing the number and rate of health care
utilization between the first half (2007-2011) and the
last half (2012-2016) among the cleft types for both
the total and new-born patient populations. The new p-
value was the alpha-value (ot,gina = 0.05) divided by the
number of comparisons (12): (oteeq = 0.05/12) = 0.0041.
The p-values < 0.0041 were considered statistically sig-
nificant.

Table 1. Demographic data of the number and rate of health care utilization and the distribution of cleft types in the
total and new-born patient populations with CL/P during 2007-2016

Total number Average annual number*  Average annual rate’ Average annual distribution® (%)
New Total cleft New-born
Tota-l cleft born Tota-l cleft N ew:born Tota-l cleft New:born patients patients
patients patients patients patients patients  patients P @ G G Gl G
Male 26,139 3,938 2,614+530 393.8+84.4 0.104+0.02 1.75+0.38 38.7 38.0 23.3 40.7 36.0 23.3
Female 22,568 3,679 2257+518 367.9+74.0 0.091+0.02 1.73+0.35 52.9 325 14.6 62.0 244 136
Sum 48,707 7,617  4,871+1,048 761.7+154.9 0.097+0.02 1.74+0.36 45.3 355 19.2 51.0 30.4 18.6

Values are presented as number only, mean + standard deviation, or percent data only.

Rate, Health care utilization number divided by the 1,000 population of that year; CL/P, cleft lip and/or palate; CP, cleft palate;
CL, cleft lip; CLP, cleft lip and palate.

*Sum of the number of specific patients with CL/P in a specific year / duration; 'sum of the number of specific patients with
CL/P divided by the 1,000 papulation in a specific year / duration; 'sum of the number of specific patients with CL/P in a
specific duration x 100 / sum of CP, CL, and CLP in specific patient groups for a specific duration.
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RESULTS

The number and rate of health care utilization in the
total and new-born patient populations

The total number and average rate of health care uti-
lization per 1,000 births in the total patient population
were 48,707 and 0.097, respectively (Table 1). The mean
utilization rate in the total patient population increased
from 0.066 in 2007 to 0.118 in 2016 (Figure 1).

The total number and average rate of health care
utilization per 1,000 births in the new-born patient
population were 7,617 and 1.74, respectively (Table 1).
Although the rate of health care utilization per 1,000
births showed a fluctuation, it increased from 1.12 in
2007 to 1.74 in 2016 (Figure 2).

Comparison of the number and rate of health care
utilization between cleft type, sex, and age groups in
the total patient population during 2007-2016

The total patient population comprised 45.3% with CP
(n = 22,056), 35.5% with CL (n = 17,268), and 19.2%
with CLP (n = 9,383) (Table 1). The annual mean num-
ber and rate of the CP group (2,206 and 0.044) were
the largest, followed by the CL group (1,727 and 0.034)
and CLP group (938 and 0.019) (CLP < CL < CP; all p <
0.001).

In the male population, the composition of CP, CL,
and CLP was 38.7%, 38.0%, and 23.39%, respectively
(Table 1). The annual mean number and rate of the CLP
group were smaller than those of the CP and CL groups
(CLP < [CL, CP]; all p < 0.001). In the female popula-
tion, the composition of CP, CL, and CLP was 52.9%,
32.5%, and 14.6%, respectively (Table 1). The annual
mean number and rate of the CP group were the largest,
followed by the CL group and the CLP group (CLP < CL

01407 — cup
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Il CLP 0.104
0.100 [1 0095

0.116 0.118
0.108 0'111 0.106 N

0.080 - 0.080
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0.040

Health care utilization rate

0.020

0.000 -
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Figure 1. Change in the health care utilization rate of
patients with CL/P during 2007-2016.

CL/P, Cleft lip and/or palate; CP, cleft palate; CL, cleft lip;
CLP, cleft lip and palate.
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< CP; all p < 0.001).

The number and rate per 1,000 population of health
care utilization in the total population of patients with
CL/P and CP were not different between the male and
female patients (all p > 0.05). However, a male-domi-
nant pattern was observed in the CL (994 and 0.040 in
males vs. 733 and 0.029 in females; all p < 0.05) and
CLP (609 and 0.024 in males vs. 329 and 0.013 in fe-
males; all p < 0.001) groups.

The total annual number of patients with CL/P dur-
ing the last half (2012-2016) was marginally higher than
that during the first half (2007-2011) after Bonferroni
correction (5,679 in 2012-2016 vs. 4,062 in 2007-2011;
p = 0.0042; Table 2). The annual number of patients
with CP and CL during 2012-2016 was significantly
higher than that during 2007-2011 after Bonferroni
correction (2,613 with CP and 2,099 with CL during
2012-2016 vs. 1,798 with CP and 1,354 with CL during
2007-2011; all p < 0.0041; Table 2). However, the annu-
al number and rate per 1,000 population with CLP were
not different between the two periods after Bonferroni
correction (966 and 0.019 during 2012-2016 vs. 910 and
0.018 during 2007-2011; all p > 0.0041; Table 2).

Comparison of the number and rate of health care
utilization between cleft types and sexes in the new-
born group during 2007-2016

New-born patients with CL/P included 51.0% with CP
(n = 3,884), 30.4% with CL (n = 2,314) and 18.6% with
CLP (n = 1,419) (Table 1). The annual mean number and
rate of utilization were the largest in the CP group (388.4
and 0.89), followed by the CL group (231.4 and 0.53),
and CLP group (141.9 and 0.32) (CLP < CL < CP); all p
< 0.001; Table 3).

In the male population, the composition of CP, CL,

2.50
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[ CP nou
@ I CL 202 202 497 199 29
w© 2.00 A M M - 190
E Il CLP - 174
kel N
T 1.50 142
= o 120
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=
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Figure 2. Change in the health care utilization rate of
new-born patients with CL/P during 2007-2016.

CL/P, Cleft lip and/or palate; CP, cleft palate; CL, cleft lip;
CLP, cleft lip and palate.
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Table 2. Comparison of the number and rate of health care utilization between the first half (2007-2011) and last half
(2012-2016) according to cleft types in the total patient population

Number of health care utilization

Rate of health care utilization

Total cleft

e Coor-201D) . (2012-2016)  Pvalue O (2015 2016)  P-value
CL/P Male 2,200 + 421 3,027 £ 167 0.0035* 0.089 £ 0.016 0.119 £ 0.006 0.0048*
Female 1,862 £ 443 2,652 £ 135 0.0052*% 0.076 £ 0.017 0.105 + 0.005 0.0068*
Sum 4,062 + 864 5,679 £ 302 0.0042*% 0.086 +0.017 0.112 +0.005 0.0060*
CP Male 828 + 162 1,193 + 56 0.0014* 0.033 + 0.006 0.047 £ 0.002 0.0013*
Female 970 + 242 1,420+ 75 0.0041* 0.039 + 0.009 0.056 £ 0.003 0.0050*
Sum 1,798 + 402 2,613 £130 0.0026* 0.038 £ 0.07 0.052 £ 0.002 0.0340*
CL Male 778 £ 200 1,210+ 124 0.0033* 0.031 £ 0.008 0.047 £ 0.005 0.0042*
Female 577 £ 159 889 + 67 0.0037* 0.024 = 0.006 0.035 £ 0.002 0.0042*
Sum 1,354 + 357 2,099 + 182 0.0032* 0.027 £ 0.007 0.041 £ 0.003 0.0038*

CLP Male 595 + 67 624 42 0.4475 0.024 £ 0.002 0.025 £ 0.002 0.6539

Female 31549 343 £31 0.3161 0.013 £0.002 0.014 £0.001 0.4236

Sum 910+ 115 966 * 66 0.3726 0.018 £ 0.002 0.019 £ 0.002 0.4750

Values are presented as mean + standard deviation.

Rate, Health care utilization number divided by the 1,000 population of that year; CL/P, cleft lip and/or palate; CP, cleft palate;
CL, cleft lip; CLP, cleft lip and palate.

Independent t-test with Bonferroni correction was performed; Bonferroni correction was conducted to protect from Type 1
error. The new p-value will be the alpha-value (otygna = 0.05) divided by the number of comparisons (12): (0tyyereq = 0.05/12) =
0.0041. *The p-values < 0.0041 were considered statistically significant.

Table 3. Comparison of the number and rate of health care utilization between cleft types according to the sex of new-

born patients (birth-year) with CL/P

New-born patient CP CL CLP p-value Multiple comparison
Number of health care utilization
Male 160.3 £ 39.1 141.7£27.0 91.8+£24.1 0.0001%** CLP < (CL, CP)
Female 228.1+49.4 89.7+19.9 50.1+12.2 0.0000%** CLP<CL<CP
Sum 388.4 £ 86.1 231.4+£45.1 141.9+35.1 0.0000%** CLP<CL<CP
Rate of health care utilization
Male 0.71+0.18 0.63 £0.12 0.41+0.11 0.0001*** CLP < (CL, CP)
Female 1.07+£0.24 0.42 +0.09 0.24 +0.06 0.0000%** CLP<CL<CP
Sum 0.89 £0.20 0.53+0.10 0.32 £0.08 0.0000%** CLP<CL<CP

Values are presented as mean + standard deviation.

Rate, Health care utilization number divided by the 1,000 population of that year; CL/P, cleft lip and/or palate; CP, cleft palate;

CL, cleft lip; CLP, cleft lip and palate.

One-way analysis of variance and multiple comparisons with Tukey’s honestly significant difference test were performed; ***p

<0.001.

and CLP was 40.7%, 36.0%, and 23.3%, respectively
(Table 1). The annual mean number and rate were
smaller in the CLP group than in the CP and CL groups
(CLP < [CL, CP]; all p < 0.001; Table 3). In the female
population, the composition of CP, CL, and CLP was
62.0%, 24.4%, and 13.6%, respectively (Table 1). The
annual mean number and rate were the smallest for the
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CLP group, followed by the CL group and the CP group
(CLP < CL < CP; all p < 0.001; Table 3).

Although the number and rate of health care utiliza-
tion of the total patient population in the new-born
group were not different between the male and female
patients (p > 0.05), the new-born group showed a fe-
male-dominant pattern in the CP group (160.3 and 0.71
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vs. 228.1 and 1.07; all p < 0.01) and a male-dominant
pattern in the CL group (male, 141.7 and 91.8 vs. fe-
male, 89.7 and 50.1; all p < 0.001) and CLP group (male,
0.63 and 0.41 vs. female, 0.42 and 0.24; all p < 0.01).
Unlike in the aforementioned total population of
patients with CL/P, CP and CL (Table 2), the new-born
population did not exhibit a statistical difference in the
average number and rate by sex and cleft type between
the first half (2007-2011) and the last half (2012-2016)
after Bonferroni correction (all p > 0.0041; Table 4).

Comparison of the number and rate of health care
utilization according to age groups

Among the age groups, the 0- to 4-year-old group
utilized 50.5% of the total health care (n = 24,595). The
percentage of utilization in the 5- to 9-year-old group
was 15.3% (n = 7,457). The mean utilization rate in-
creased from 0.68 in 2007 to 1.39 in 2016.

The annual number and rate of health care utiliza-
tion among patients aged 0 to 4 years old during the
last half (2012-2016) was higher than those of patients
during the first half (2007-2011) (2,924.8 and 1.28 in
2012-2016 vs. 1,994.2 and 0.87 in 2007-2011; all p <
0.01). The annual number and rate of CP, CL, and CLP
during 2012-2016 (CP, 1,716.8 and 0.75; CL, 773.4 and
0.34 [all p < 0.01]; CLP, 434.6 and 0.19 [p < 0.05]) were
significantly higher than those during 2007-2011 (CP,
1,142.2 and 0.50; CL, 524.2 and 0.23 [all p < 0.01];
CLP, 325.8 and 0.14 [p < 0.05]).

Kjo-

DISCUSSION

To our knowledge, this is the first study to investigate
the trend of health care utilization among patients with
CL/P in Korea by using the KNHIS data.

The distribution of cleft types in the new-borm group
in this study (51.0% with CP, 30.4% with CL, and 18.6%
with CLP; Table 1) showed a similar order of cleft types
documented in previous studies despite the different
percentages (Table 5): Korean (35.8% with CP, 34.1%
with CL, and 30.1% with CLP from the KNHIS data)"
and Brazilian (38.4% with CP, 31.1% with CL, and
30.5% with CLP)." However, the order of cleft types dif-
fered in the Korean population (38.6% with CL, 36.4%
with CLP, and 25% with CP according to hospital birth
records over 20 years)’ and the Japanese papulation
(47% with CLP, 32% with CL, and 21% with CP) (Table
5).” Although the TPTOC workgroup” and Mai et al.® in-
vestigated international populations, they did not divide
the CP and CLP populations (Table 5). Therefore, it is
impossible to directly compare their results with those of
the present study.

In this study, a difference in sex-dominance was ob-
served between cleft types in the new-born group (a
female-dominant pattern in the CP group and a male-
dominant pattern in the CL and CLP groups). This find-
ing was in agreement with those of previous studies.”'""”

The rate per 1,000 births in the new-born group (1.74;
Table 1) was within the range of rates described in pre-

Table 4. Comparison of the number and rate of health care utilization between the first half (2007-2011) and last half

(2012-2016) according to cleft types in new-born patients

Number of health care utilization

Rate of health care utilization

New-born
cleftpatients I ooty (2012.9016)  PvANe " (0orobin) - (sol>-201g)  Pvalue
CL/P Male 360.4 £107.8 374+135.3 0.2305 1.57+0.48 1.69 +0.61 0.1437
Female 331.4+86.6 351.4+134.2 0.1234 1.54 £ 0.41 1.67 £0.63 0.0808
Sum 691.8£191.2 724.9 £269.3 0.1647 1.56 +0.44 1.68 £ 0.62 0.1035
CP Male 137.8+45.9 160 + 56.3 0.0626 0.60 + 0.20 0.72+0.26 0.0393
Female 202 £57.8 221.5+82.3 0.0941 0.94+0.28 1.06 £ 0.39 0.0623
Sum 339.8 £101.2 381 +£138.7 0.0698 0.77+£0.23 0.89£0.32 0.0448
CL Male 136.8 £ 35.8 128.1 £47.9 0.5971 0.60£0.16 0.58 £0.21 0.3930
Female 84.6 £22.1 82.7+34.0 0.4506 0.39+£0.10 0.4+0.16 0.3105
Sum 221.4+£57.5 210.7£80.4 0.5160 0.50+0.13 0.49+0.18 0.3690
CLP Male 85.8+28.0 86.2+34.0 0.4634 0.38+0.12 0.39+0.16 0.3682
Female 44.8+10.5 479+21.4 0.1846 0.21 +0.05 0.23+0.11 0.1477
Sum 130.6 + 38.2 134 £54.7 0.3371 0.29 + 0.09 0.31+0.13 0.2323

Values are presented as mean + standard deviation.

Rate, Health care utilization number divided by the 1,000 population of that year; CL/P, cleft lip and/or palate; CP, cleft palate;

CL, cleft lip; CLP, cleft lip and palate.

Independent t-test with Bonferroni correction was performed; *p < 0.0041.
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Table 5. Summary of previous studies on the incidence and percentage of patients with CL/P

Incidence per 1,000 births Percentage
Il{lac.e./ Author (year) Sample source Total
ethnicity CL CLP CP CL(A) CLP CP
(CL/P)
International IPDTOC (2011)° 7.5 million births 0.33  0.66 NI 0.99 33.1 66.9 NI
worldwide
Mai et al. (2014)° 39 populations 031 056 0.59 1.45 333  66.6 NI
Brazilian Sousa et al. (2017)" Brazilian National Health  0.16 0.2 0.16  0.52 31.1 305 384
System
East-Asian
Japanese Koga et al. (2016)" Regional survey 0.63 0.29  0.92 68.5 31.5
National survey 042 062 0.28 1.32 32 47 21
Taiwanese  Leietal. (2013)* National data by Taiwan 0.97 0.40 1.37 70.7 29.3
Bureau of Health
promotion of the
Department of Health
during 2002-2009
Chang et al. (2016)° Centralized Craniofacial 0.99 0.49 1.43 66.9 33.1
Center during 1994-2013
Korean Shin et al. (1985)° Hospital 0.51 048 0.33 1.33 38.6 36.4 25
Baek et al. (2002)" Hospital (Department of NA NA NA NA 26.8  63.6 9.6
Orthodontics)
Baik et al. (2001)" Young adult male 0.26 0.36 0.03 0.65 39.9 552 4.9
4 major cities
Kim et al. (2002)" KNHIS NA NA NA 181 341 301 358
Kim et al. (2012)" KNHIS NA NA NA 111 NA NA NA
Current study KNHIS
Total 0.034 0.019 0.044 0.097 35.5 19.2 45.3
New-born 0.53 0.32 0.89 1.74 30.4 18.6 51.0
0-4 years 0.28  0.17 0.63 1.07 26.4 15.5 58.2

CL/P, Cleft lip and/or palate; CL, cleft lip; CLP, cleft lip and palate; CP, cleft palate; NI, not included; NA; not available; KNHIS,

Korean National Health Insurance Service.

vious studies using the KNHIS data (1.81 in the study by
Kim et al."” and 1.11 in the study of Kim et al.”’; Table
5). However, it was higher than the rates reported in the
Japanese (1.32),” Taiwanese (1.37-1.43),"” and interna-
tional populations (0.99-1.45)*° (Table 5).

Although the number of births in Korea decreased
from 493,189 in 2007 to 406,243 in 2016 according
to the KOSIS data, the utilization rate in the new-born
group increased from 1.12 in 2007 to 1.74 in 2016
(Figure 2). This phenomenon might be associated with
environmental factors, pollution, older first-birth age of
mothers, or education regarding CL/P management. The
reason should be investigated in more detail by employ-
ing sophisticated statistical methods in future studies.

To supplement the limitation of birth incidence (new-
born group), we investigated health care utilization
among 0- to 4-year-old patients with CL/P. The reason
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this group accounted for 50% of total health care utili-
zations seems that primary cheiloplasty and palatoplasty
for patients with CL/P are usually performed within
1-2 years after birth. Shin et al.” reported that 54.3%
of primary cheiloplasty was done during 1-3 months,
22.4% during 3-12 months, and 23.5% after a year.
Baek et al."" reported that the majority of primary chei-
loplasty was performed during 0-3 months (60.4%) and
4-6 months (17.9%) and the majority of palatoplasty
was performed during 0-1 years (25.6%) and 1-2 years
(31.7%).

In terms of orthodontic treatment, the following two
points have to be considered. First, the present study
reported that in the total patient population with CL/
P obtained from the KNHIS data during 2007-2016,
19.2% had CLP, 35.5% had CL, and 45.3% had CP (Table
1). However, these values were obtained from the utiliza-
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tion of primary surgery and other procedures. Further-
more, no nationwide orthodontic treatment data are as
yet available for patients with CL/P. Since orthodontic
treatment coverage by KNHIS will be started in late
2018, it is necessary to investigate whether specific cleft
types would more frequently require orthodontic care
than would other cleft types under a future insurance
system. These data will give important clues for lower-
ing the budget burden and efficiently distributing health
resources for orthodontic treatment of patients with CL/P.

Second, the present study estimated that the O- to
4-year-old group utilized 50.5% of the total health care
(n = 24,595) and the 5- to 9-year-old group utilized an-
other 15.3% (n = 7,457). However, considering the age
at which patients opt for orthodontic treatment, Baek et
al." reported that 520 of patients with CL/P visited at
the age of 7-12 years old, 20.4% at the age of 13-18
years old, and 10.4% at an age over 18 years old. There-
fore, the primary care professionals who take care of 0-
to 4-year-old patients with CL/P should interact with
orthodontists to provide systematic referral and consul-
tation at the right time for successful multidisciplinary
treatment.

The results from this study might be useful for un-
derstanding the needs of orthodontic treatment and
for designing future health care insurance benefits for
patients with CL/P requiring orthodontic treatment.
However, this study has several limitations. First, the
KNHIS data did not provide any information about still
births, aborted fetuses, or syndromic and non-syndromic
orofacial clefts. Second, if a patient with CL/P was not
physically healthy enough to undergo cheiloplasty and
palatoplasty in the year of birth, the utilization num-
ber of the new-born patient might not be counted and
the frequency of occurrence of clefts in that age group
might be underestimated. Third, the accuracy of case
ascertainment for cleft types might affect both the inci-
dence and health care utilization among new-born pa-
tients with CL/P because of either overestimation or un-
derestimation.”®'* Future studies should consider these
issues when the secondary dataset is manipulated by the
KNHIS.

CONCLUSION
These results might serve as a guideline for promot-

ing effective and efficient health care utilization among
cleft patients with CL/P.
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