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Factors Associated with Dental Revenue and Income of Self-Employed
Dentist by Using a Quantile Regression Method

Hyungkil Choi, Myeng Ki Kim

Department of Dental Services Management and Informatics, Seoul National University School of Dentistry, Seoul, Korea

Abstract: Background: Dentist’s income is quite variable. We investigate the factors underlying the distribution of dental revenue

and dentist income.

Methods: Financial and structural variables of private dental practices(N=13,967) were examined with 2010 Economic Census mi-
crodata which include non-insurance revenue. We conducted quantile regression method(QRM) and ordinary least square(OLS) in
treating skewness and heteroskedasticity of distributions. The effective estimation for the upper and lower range of distribution be-

comes possible by QRM.

Results: Mid-career dentists are shown to have higher revenue and income. Male dentists achieve the higher revenue and income
than female dentists in all quantiles. Group practices show lower income per owner than solo practices significantly. The revenue
and income are increased with increasing size of clinics. The high cost in renting the clinic office is found to have a big positive effect
on the revenue but a little positive effect on the income. Interestingly the density of dentists shows negative effect on the lowest
quantile of the revenue but positive effect on the highest quantile. The lowest quantile of the revenue in the capital areas have the
relatively high revenue. The lowest quantile of the income in metropolitan city show higher income than those in other areas signifi-

cantly.

Conclusion: The suggested QRM is shown to have more effective and efficient tool in finding out determinants of dentists’ revenue
and income of our concern. The results of this study are expected to be employed for dentists preparing for the opening practices in
their organizational settings and locational selections. The distributional efficiency of dental human resources could be accom-

plished if policy makers guide dentists with this knowledge.

Keywords : Dental revenue; Income; The density of dentists; Location of opening; Quantile regression
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Characteristic factor (level 1-individual)

Age (work year)

Gender

Race

Professional characteristics
Extent of labor

—] Practice factor (level 2-organization)  }—

Structural variable (ownership)
Practice type (solo, group, ...)
Size

Management and incentive variable
Source of payment

No. of managed care organization
Location Index

Dependent variable

Model 1: revenue/owner/month
Model 2: netincome/owner/month

—{  Community factor (level 3-market) |

Competition (HHI, practices/population
ratio)
Region/urbanization

Figure 1. Conceptual framework for the revenue of dental practice
and dentist income; bold letters mean selected variables for the re-
gression analysis. HHI, Herfindahl-Hirschman index.
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< Formula 1>

Model 1: dental revenue

In(YS) = By + B1Wol + B,Wo2 + B;Gen + $,0w +
BsSz + BgLo + B,De + BgRC1 + ByRC2
Model 2: dentist income
In(YN) = By + B Wol + B,Wo2 + B;Gen + B,0w +
BsSz + BgLo + f;De + fgRC1 + BoRC2

YS, monthly revenue per dentist; YN, monthly income per den-
tist; Wo, work years binary variables; Gen, gender of dentist; Ow,
practice type; Sz, size of dental practices; Lo, location index; De,

density of dentists; RC, regional category binary variables.
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dian regression) ¥} 5-Ualct thE BQ|4=0)| 4] o] k-2 v]ti3
s 7154 E & AdjHAHweighted absolute residuals) & 2|43}
o= A3 A ZAIE EH T 4= 9HB6). QRM 2 thaat
Z ]—]‘;].
Zdyui

Vi= xiﬁ‘r + Uz, Quantr(yilxi) = xiﬁr (l = 1121 "'!n)

o1 & TEAS] 45 B KX 1 A4HE] xr e EEuie] K
X 1 ¥E], utits Q28-S WL, Quant: (y: | x) = SH 4
E] x0] 41 9] yo] 275 - 915 UERHTE 9 219] 71 0l] 28, ur
i 5-9] A|°F(quantile restriction)S W5} Quant: (. | x)=0

ol -2 HAS - (0<T< D)9 FHA =t ATk

- 1
pe = argmin = Z tly: —xpl + Z (1 =Dly: —x,pl
yizxiB Yi<xiB

dlole] 2% 9 7)2 57 £4S BALZTEY0] Rver. 311
(2014 The R Foundation for Statistical Computing, Vienna, Aus-
tria) S A1 CE QRM2 R ver. 3.1.1.9] “quantreg” T7] X & A}
L319t) 271 AZL Q)] EAAZEY 0] SAS ver. 9.4 (SAS In-
stitute Inc., Cary, NC, USA) 9] 3| HZAchS AF-8-53AT

Table 1. Descriptive statistics for variables

2 1

1. 7|&E7(Descriptive Statistics)

A AoJAL A1 Hot |5 4=2)(Y9) T & Zol(YN)ol AHA
BIE 3RS TEHTE ARESIGITH(Table 1). ) &2]9] of
= (skewness) 72 9.69, 2] 50]2l-8- 6.900 & Q)7 4=2lo] o]Fo|e]
B} oFol LU A (positively skewed distribution)©] 415}t
(37]. Yt | 5420]9] -2 35.77(M T /Rl H)ol L AL
L4320|t}) F9 25672 HEoh Atk 755914271 40.17, 90
47 62172 9] E-914=E 7HHA o 42lo] AA F7Yst
a1, FHER 1502.72 vl 2 kS 7HITh 9)50]0)9] Har g
12.71(09F 91/91/Q)0] 1 FEHAE= 14.300]th 2945 9.259
a1 7589421 15,00, 905 2] 4= = 23830t} H RS 366.75 AF
o s &3S 7o

S Al 7] W2 Ueqlth 71154 (characteristic
factor)2 HA| A HH 719 0-182H(Wol)-2 14.84%, 7)|&] 252}
0]AH(W02)-2 5.95%, JH(Gen)-> FA7} 83.48%5 A4t} 1
o5 ZH A el (practice factor)Ql 7HH-H-B(Ow)-2 18] &G 0]
96.18%, 221 o1 =0l 3.82%= W A3tk 2|k E(S2)=
2 R k- 5.1200]1L FEEAR= 471000k AP UA|A]#
(Loy= 22 A Wi Bt dApa el vlas gt gho|oh Bt

Variable Category Value
No. of practices No. of dental hospital and clinics 13,967
No. of owners No. of self-employed dentists 14,694
No. of employees No. of hygienists, technicians and etc. 71513
Dependent variables
YS (million KRW) Revenue/(no. of owners|/(work month) Mean=35.77, sd=43.2, min=0.75, max=1,502.7
10%Q=12.45, 25%0=18.33, 50%0=26.67,
75%Q=40.17,90%Q=62.17
YN (million KRW) Income/(no. of owners)/(wark month) Mean=12.71, sd=14.30, min=0.083, max=366.7
10%0Q=3.33, 25%0=5.67, 50%Q=9.25,
75%Q=15.00, 90%Q=23.83
Independent variables
Characteristic factor
Wo1* Work years 1=1if 0-1 year after opening 1:14.84%
Wo2* Work years 2=1 if above 25 years after opening 1:5.95%
Gen* Gender=1if male 1:83.48%
Practice factor
Ow* Practice type=0 if solo practice, 1 if group practice 0:96.18%, 1: 3.82%
Sz Size of practices=no. of employees Mean=5.120, sd=4.710, min=1, max= 143
Lo Location index= Mean=1.209, sd=0.892, min=0.0161, max=17.17
(rent per square meter)/[total rent per square meter in region)
Community factor
De Density of practices in region=(no. of practices)/(population/1,000) Mean=0.3722, sd=0.2666, min=0.0856, max=1.808
RC1* Region category 1=1 if capital area (Seoul, Incheon, Gyeonggi) 1:56.7%
RC2* Region category 2=1 if metropolitan city 1:21.2%

(Busan, Daegu, Gwangju, Daejeon, Ulsan)

*Binary variable, where 1 is designated and other non-missing cases=0.
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Table 2. The result of ordinary least square (mean) and quantile regression method with model 1 (for dental revenue)

Variable Mean 10th 25th Median 75th 90th
(Intercept) 2.7%%* 2.17%%% 2.3%%* 2.5%%* 2.7%%* 2.9%%*
Characteristic factor (level 1-individual) (%)
Wo1 -19 38 £.2°** -5.5*** -4.2%* -12
Wo2 -32.3%** 44 7F** -41.9%** 29 47%** -13.8%** 5.0*
Gen 13.0%** 13.17%% 12.5%** 10.4%* 10.5%** 10.3***
Practice factor (level 2-organization) (%)
Ow 52.6%** -39.4%** 62.6%** -66.4%** 72 4% -74.6%**
Community factor (level 3-market) (%)
De 32 -16.2°** 58 02 16 56%
RC1 1.1 8.4** 4.8** 0.6 -14 -4.1**
RC2 -39 0.7 -14 -36* 4.9 6.9

Wo, work years binary variables; Gen, gender of dentist; Ow, practice type; Sz, size of dental practices; Lo, location index; De, density of dentists; RC, regional category binary vari-
ables.
'p<0.1. *p<0.05. **p<0.01. ***p<0.001.
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Figure 2. Combined partial plots of variables for quantile regression method (black long dashed line) and ordinary least square (horizontal line)
with model 1 (for dental revenue). Y-values (coefficients of regression) are not transformed to relative effects. Wo, work years binary variables;
Gen, gender of dentist; Ow, practice type; Sz, size of dental practices; Lo, location index; De, density of dentists; RC, regional category binary
variables.
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Table 3. The result of ordinary least square (mean) and quantile regression method with model 2 (for dentist income)

Variable Mean 10th 25th Median 75th 90th
(Intercept) 1.8%** N 1.4%%% 1.8%** 2.1%%* 2.3%%*
Characteristic factor (level 1-individual) (%)
Wo1 22.1%%% -36.6%%* 29.2%%* 21 5% -15.1%%* 7.2%%
Wo2 26.4%%% -37.6%% 3117 24.0%%% 14755 -10.4%%*
Gen 14.3%** 11.9%* 13.8%** 11.5%** 13.9%** 12.7%%*
Practice factor (level 2-organization) (%)
Ow -46.0%** 25.7%%* -36.5%%* 56.4%** 60.2%%* 66.0%**
Sz 75%** 5.5*** 8.2%** 10.9%** 12.47%%* 13.2%%*
Lo 3.9%** 42 4.0%** 24%*% 3.2°%% 38%**
Community factor (level 3-market) (%)
De 19,77 -38.47** -25.0%** -15.0%** 1.4 54
RC1 £.2%** 2.3 46 6.9 6.7 6.3
RC2 -1.7 12.7%% 24 27 B.9%** B

\Wo, work years binary variables; Gen, gender of dentist; Ow, practice type; Sz, size of dental practices; Lo, location index; De, density of dentists; RC, regional category binary vari-
ables.
'p<0.1. *p<0.05. **p<0.01. ***p<0.001.
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Figure 3. Combined partial plots of variables for quantile regression method (black long dashed line) and ordinary least square (horizontal line)
with model 2 (for dentist income). Y-values (coefficients of regression) are not transformed to relative effects. Wo, work years binary variables;
Gen, gender of dentist; Ow, practice type; Sz, size of dental practices; Lo, location index; De, density of dentists; RC, regional category binary
variables.
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