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Abstract
Recently, the number of patients suffering from chronic diseases such as hyper-

tension and diabetes is increasing in trend worldwide. In the case of Korea, the
number of patients with chronic diseases is growing due to the increase in the
elderly population. Systematic care is needed to prevent the additional problems
that have been caused by an increase in the number of chronic disease patients
such as increased medical costs and loss of workforce. This paper investigates
the effects of the nutritional label and exercises on dietary patterns of hyper-
tensive patients using a Sharp Regression Discontinuity Design (SRDD). The 6th
Korea National Health and Nutrition Examination Survey (2013~2015) data was
used and analyzed using the SRDD to mitigate the selection bias. The result im-
plies that the hypertensive group utilized nutrition labeling properly, but did not
pay attention to dietary habit with excise. Therefore, a customized education that
can be applied to real life is needed to induce healthy eating habits of hyper-
tension patients.
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qge >&7] 8¢ 6,185 118.68 13.98 100 180
Ao | SGBAL ALE oF 6,185 0.27 0.4 0 1
CERR AE x8 9y o5 6,185 0.47 0.5 0 1
d2KKcal) 6,185 2215.91 930.21|  237.44| 9747.83
EFASL2 X %] 2 (g) 6,185  339.80 127.4 7.52 1455.7
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°eeT AePd A 2Kg) 6,185 48.08 35.31 0.13|  440.68
7] UE 2X%]2Hmg) 6,185| 4327.65| 2851.12 156.68| 66652.05
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Lto] 6,185 46.58 12.13 18 64
DG2Z(489]) 5,679 2.98 1.01 1 4
PIEX BN AEAZ(489]) 6,156 2.55 1.11 1 4
A RIZER] 2(BMI) 6,174 24 3.41 14.79 48.96
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Ty QAT i 6,185 0.06 0.24 0 1
iR >&7] 8¢ 5,634 115.68 10.32 100 139
e OFEA] AL ofX 5,634 0.28 0.45 0 1
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Dy OJAFAITH of 5,634 0.05 0.23 0 1
IgHL >&7] 8 551 149.26 8.89 140 180
I OFEA] AMR ofu 551 0.18 0.38 0 1
oy | F T AE 24 9 o5 551 0.48 0.5 0 1
BN ol2K(Kcal) 551(  2180.75 926.56 405.7| 6682.44
°eeT Er2ot2 A 5]k g) 551 339.76 130.19 56.18| 1091.17
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TESE S A FAA FHE EA5] HsliA 3] AEASA A (Regression Discontinuity
SAA = AA 8 S B sk TR AR A 9 8t
Lto|tHLee 2016). 8% 7 Program Evaluation) S 9|3 A+ A il@‘i‘r(Treatment Group)& &
A FHControl Group)< 241814 (Randomization) 3= 3732 & (Field Experiment)2- 433
slof g}, v @RAE el BrFss AU, A ARE EA s A 93 A o]
¥A] 7] Wl 23| (Experiment Design) ot frAH F-29iu g 38-e ThE F AP
(Quasi-Experiment Design) 2 o] &3} o} it}
B Aol oJeiA st o7 Bl A5, At BAR A9 vE MFES A
T EXAY s AL d 08 "S- AAR vkE oo 919 AFA| A AY FrAfSIEE,
F2ke] v el o} AR dste] Hlof el A 1 0)(Selection Bias) & 1A <+ Utk webA, F
Z19] v L2 & o] &3 F T1E (AR, 1) o] FEH T Aol & Fske] L S| A
2] AN FLFEANET 25)E FATTE TR A S BeEst] £ AT EAEA AR
z=g

SIT). S7 B AL R Yo & AR ARZAH T} U] ANT FehE BA) 9
=

_1{}1'
O_l_‘

(1) HY|X]=a+BX
(2) Y, =Y, +T
(3) D=1 =u), D=0 <)

A71M AA] Ea=T7F ™, BA-E polth 7 EAA poldold 18k tin W4

9 YAEQEEA L) 4 WL A Sharpst Fuzzy 27HA17F ot B AG] 57} AR S $4 22 54 Y 795 Fuzzy7t
AT & 7o) <7 2>9 o] AR oA BT A ()= SH0E Y A, Sharp FHZASHATE ARSE
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ElY|X=¢] = lim ElY|X=4] = lim E[Y| D=0, X= /]
(5) Eoou- o
= lim E[Y | X= 4]

Xou—
E[Y|X=4] = lim E[Y|X=4] = lim E[Y| D=1, X=4]
X—ou+ X—u+
= lim E[Y | X=4]
X—u+

5

HeiA, H7BAEAAT 2HE AT Y ol NSl AR &3} T et 2,

T =EY-YX =g
(7) = E[V |X = u] — E[Y) | X = 4]
= lim £[Y1X=4] ~ lim [V |1X=4]

2] (7) o] A8k v B 4L Tkt o] FAHT < vk AR p ZAH Y g FolhZ A
A AR BI= o2 2] AT 4 9dth GO = AE TS vt B Ao AR
Ad FRHE Triangularolth, B Aol nlRy Fae F2X8 8] F(Loca Linear

Regression) £ AH-8-517, Imbens et al.(2012) oA A|QFRE 22 9] t o5 A4 245 833t

X —n X —n
) Y6 ) YG
(8) f‘ __iER h i€l h R: X=pu
X—u X —p L: X<p
)G )y
iER h ieL h




NEGUAS £50] UL AT AU A FA GG 69

T8 2. U0 E T TTHAE

Sharp Regression Discontinuity Design
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T ZE 18] WeEE £57] 9k 140mmHg & A1 0 & it 140mmHg P
& A A, 140mmHg o2 T8 feto|tk. Tgjze] e sl Aol B3E A
AES) AF AH Hos AT SRR A3 9% TPz ARl e B, ]l Hd
o) dF HH e ol Lehritieks 2,000~2,500keal Abo]oll A E-ito] YAEIA A= aL ik

Selv e Ake] A AR Yol ol A4S BAE 3 AR T gt 47 Al R
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vl

B g 2A4H AT A9E 71 EF 24} (Robust) 41 0.2 A st(Calonico et al. 2014
b)10. <3t 3>9] AA| (D)ol A B/ nd Y FJhe] 21443 e viwetsle o, Y Hh
S 9% 233.94kcal, ©3HE 39.62g, T 12.04g, A 8.035g, UEF 602.3mg, 5%
0.353%7Hs 1 ©o] Ak 202 Yepyith. 18 oS AR vlws) 9%, eshs, o
W Zuke] A7) Bekom, 10% ol A SAH R fodk xo) S Byt v 8t Fke]
F, TR AT ARG =% o, SAHCE foakA] Futh TFH R 1Y Jee
AN AGRT A F FFas TR/ AR OH, BAHOEE froate] 7H 1.8 A A3

m

10 STATAY] rdrobust B#HolE T3t HIRG 4 A= Ydtd(Conventional) 3HAENE F4%, HEFE HBiased-
Corrected) 4%k, 37 EF 22K Robugt) 248 HoZEth o] 7P AT EE FAAA ZH0 EEL Z}(Robua)E —éO_i b
gk}, AA g =4 717g-2 Calonico et al.(2014b) & %28 4 Q.
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5.3. MFLUYHA| AIBL2Z QU3 &t RTHo| AlSt s}

<E 3> GUBAE AT S, 1 H )] Al FekRo} A 11.64ked, T
3.622g, A 3.346g, LFE& 605.2mg 1, BH=815 42,7492 1 Bl
sk 202 el ARl TAIF 02 frofshAle askeh A1 2% A7 fAlsk T

FUTAE AHEBIA e 9, 28t HeH(3)ol EaF 236keal, B4-3H= 34.84gS ©o] A
sk A0 2 YehGANH FAIA R frolakA] ettt BB T A 15.08g, AW 11.62g,
UHEF 805mg, &% 0.463%H U] 37 Bom, BAA R fo3k Aol & Btk

THH R LB E AT AT, AHESHA e Jd vl wste] Tl A JEF, 5
AF A o] o] Fol i om, g1 AR 2GS THA T A F B FRHA] ARGl T

T} ke vk g 2] F A H ol Y-S W 4 Utk wEkA Post et al.(2010), 7143-8(2010),
2N £1(2013) o] Ao} Zol, E S} FhAte] AL A& FEahr] Al e LS Aol A

dlo
N
ol
o
w
a1
o1
3
k)
X
12
e
ofr

(o3

H# 3. 0 BIXo| FYHEA| ARS0f ot AlFMF el Ha}

A& HH T XS?‘E)H %a%tfﬁ A Og%tﬂi?)nwg
- WER](HA) 6185 1675 4510
Conventional 47.93 -136.9 76.99
(88.727) (156.42) (101.86)
Bias—corrected 233.94™ -11.64 236"
o1 (88.727) (156.42) (101.86)
Robust 233.94" -11.64 236
(137.247) (219.99) (153.61)
o= 19.725 21.37 19.94
FER| (A=) 2267 588 1,760
Conventional 0.364 -13.6 1.457
(12.553) (22.31) (14.3)
Bias—corrected 39.62 42.74" 34.84™
|SEaN-l oS (12.553) (22.31) (14.3)
Robust 39.62" 42.74 34.84
(23.765) (38.66) (26.55)
o= 20.697 26.41 21.04
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(A=)
= s = (1) ) )
S A T= &3 HYBA| A HUEA DA
Sl HER| (Y E) 2438 819 2,003
) 4.612 -8.986 8.684"
Conventional
(4.26) (6.57) (5.22)
) 12.04™" -3.622 15.08™"
Bias-corrected
Al (4.26) (6.57) (5.22)
e 12.04° -3.622 15.08"
Robust
(6.502) (10.01) (7.47)
o= 20.111 18.86 18.12
TER| (A=) 2438 466 1,650
) 3.356 -8.198 4.629
Conventional
(3.081) (5.24) (3.36)
i 8.035™ -3.346 11.627
Bias-corrected
(3.081) (5.24) (3.36)
x|}
8.035° -3.346 11.62°
Robust
(4.101) (7.56) (4.97)
o= 18.613 21.18 22.08
TER| (L =) 2116 588 2,150
) 325.6 -474.8 624.9™
Conventional
(270.476) (550.99) (324.15)
) 602.3™ -605.2 805"
Bias-corrected
(270.476) (550.99) (324.15)
YES -
602.3 -605.2 805
Robust
(387.884) (723.74) (405.63)
o= 15.242 20.41 13.25
TER|(H =) 1679 556 1,116
) 0.283 0.0134 0.355"
Conventional
(0.183) (0.367) (0.212)
) 0.353" -0.355 0.463™
Bias-corrected
ox (0.183) (0.367) (0.212)
=T 0.353 -0.355 0.463"
Robust
(0.223) (0.486) (0.282)
o= 17.141 19.655 16.202
HEA(HDE) 1969 507 1416
% 1) () e BERANE ojnjgic,

2) x*x p<0.01, ** p<0.05, * p<0.1 Fol&2 2fujgitt.
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5.4. SYUBA| ALST 259| H5EHZ0] OJ5t nH AL AL s}
YU AT SFE T8 MR Telstol AT LU HT) 4453 ol & 24

cH1)S Aol I 211.3keal, ©573HE 130.2g, A% 5.002g, HEF 153.94mg, 5%
0.56%F o] A3 atn, Thild 24789 A AF st o BF BAIH 0= folskA] ekttt

A FVLEAE AL AR AT 28-S A3 255 3HA Gv 1 AT ANA AW
22.14g, HEF 1608mg, w73 1.539% A A HHsh= A e Hol BAH S E Fon|st3l
o}, ©<r8E 8.751g2 T Bol A F sk, @3 415 307.5keal, A 6.431gS A A AFeHA 2
U BAIH o2 FoJ8lA] sttt

HEGPENE A g, AF 27

tlo

Yol £5-& oHe 1YY HADE)S AT D
% 434 7kcal, B78HE 89.31g, S5 0.8427F ol 41 3hs Aol o FAH 02 fojg
o) g BJ). 12l ©ld 27.28g, AW 11.62g, YEF 472.7mg < o %ol AH e 4TS
Holu} BAA & frojaba] byt

A EFYSFEA S AR B, AT S A3 252 51K e 18 @)l A Al
BT} A9 11.9g, EF 1067mgS U ©o] AH s, BAA 02 fo]3t ajo
140.7kcal, T8 8.707g, w7 0.159%F o] A# 311, 1.959g AA| A et= A4S B
Lt SAIZ 0= FofshA] esktt

M
e
o
=
ey
ofp
rl

E 4. YUTA| AISTH £50| ASTIR0 Ch3 THO BKI0] ABAH He) pi3)
(1) () (3) (4)
AZMF T GUEA A FUHRA AL FUHEA| O|ALE GUHA| O|AHE
23 A =& DAY == A =& O|AA

- WEX](HA]) 969 706 1956 2554
) -57.52 -282.1 153.1 -7.276

Conventional
(209.39) (202.05) (140.55) (135.76)
) 211.3 -307.5 434,77 140.7

d2F Bias-corrected
(209.39) (202.05) (140.55) (135.76)
211.3 -307.5 4347 140.7

Robust

(449.12) (263.18) (242.44) (213.65)
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%)

(1) ) (3)
AZHF TE FUHEA A LHA| A GLHEA| O|ALE GUHEA| OJALE
=z A O A =z Ad oAl
o = 25.76 23.08 23.5 20.95
= AR (=) 476 266 1,002 1,052
) -20.85 -5.066 16.54 -9.561
Conventional
(29.71) (35.21) (22.11) (19.19)
) 130.2 8.751 89.31" -1.959
Bias-corrected
(29.71) (35.21) (22.11) (19.19)
130.2 8.751 89.31™ -1.959
Robust
(132.5) (44.24) (43.38) (35.34)
= 34.26 21.84 19.56 21.42
UEX|(H =) 757 230 777 1,124
) -2.618 -19.68" 9.833 3.261
Conventional
(8.04) (8.8) (7.74) (5.32)
) -2.478 -6.431 27.28"" 8.707
Bias-corrected
(8.04) (8.8) (7.74) (5.32)
-2.478 -6.431 27.28 8.707
Robust
(11.98) (11.72) (17.94) (7.57)
o= 21.28 21.67 24.17 22.5
TER| (=) 358 230 1,066 1,199
) 3.085 -21.36"" 5.928 2.349
Conventional
(7.96) (7.07) (4.97) (4.35)
) 5.002 -22.14"" 11.62™ 11.9™
Bias-corrected
(7.96) (7.07) (4.97) (4.35)
5.002 -22.14"" 11.62 11.9°
Robust
(10.76) (8.76) (9.02) (6.72)
o= 17.22 17.67 22.73 24.94
TER| (=) 261 167 951 1,356
) 226.63 -1249™ 339.4 507
Conventional
(755.03) (542.05) (389.27) (356.35)
) 153.94 -1608""" 472.7 1067
Bias-corrected
(755.03) (542.05) (389.27) (356.35)
153.94 -1608™" 472.7 1067
Robust
(1429.4) (828.93) (487.81) (615.43)
o= 22.81 24.57 17.83 20.23
TER| (A=) 390 278 693 1,052
) 0.799™ -1.137 0.458" 0.174
25 Conventional
(0.41) (0.57) (0.27) 0.3
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(A=)
(1) ) (3) (4)
AZHF = HAHA| AL FUHA| AL GAHA| OJA} GUHEA| OJALE
=z A =& O[AIS =5 N3 =& OJAIS
) 0.56 -1.539"" 0.842™ 0.159
Bias-corrected
(0.41) (0.57) (0.27) 0.3
0.56 -1.539" 0.842" 0.159
25 Robust
(0.6) 0.71) (0.47) (0.39)
o= 23.83 18.72 22.05 13.46
TER| (=) 420 183 951 608
2 1) () & BEHALE 9ujgitt.

2) xxx p<0.01, *x p<0.05, * p<0.1 FoJpE2 2JulTi.

JUTAE SN WORA 5L 5 e DB KA A UEFL BAH 0
Bo] HABIIT FUTAE A8 FoBA S5 sHe 1Y ABE)S &

o &
SHA] e L d 71‘43}(4)1-15}Ur‘5~1erJJr AP FANAE TN & Bol AT, €, B<rdle, &

Mo

Feol i B 02 folna Bol Fshs Ae nlth JPEADL Ashe 1YY
D& A, UEF, 7 4TI P40tk A& A DY Lo} 4 FGFEA
8 AHE3I $5-2 S UYL WD S SHIA o LAY B 458N BN E F

AFAF NS 7EOE LFT A (3) > AFFETA FIAHE - &5 HIAE (4) > A FF 4R
ARG 5 (1) > AFFEEA ARE (2) =42 8T A5 e 7F A st 53k
o] oA R 814 = FTE G A58 YE7FEA] FhoH, FERAIE AHsE Tl

T 7T YFA AR A7t Eol e S BT AT 28-S 3 &5 A8 A5
8= £1(2006), 7127 21(2009) ] A2k o] AlF Al T 5 71 &0lA v S AT

Atk Bertz et dl.(2012) 9] A7 &1 shs Aol T3l = SA et 2o 7k It o,
$717090 AA A58 A0 E7} Q)5S 2o 1T Anderssen et al.(2007) 9] 917 oA 9}
WAF ] A H AAR 58h= 741 o] 2o == F/do] YT s 2] of Algl oA &=
& AF U WS FEdhe o= QAR W &) -9 EAIRRe BolEt) webA] 52 3k A

N

_4
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)= 7] Slal, A2 Y TS w2 Aol FAE ae 18R I’ Ayt opd
ATk McCrary(2008) 2] Akl w2 FAH Ao Hao] Auti 2242 4T 4 Sl
<1 4>9] 1 HAF A= D=2 et McCrary AR 32 0.2557, 9% 0.7982%
sRRl= At AT Arh= Ft 140mmHg S A D=9 abol7t stk AR 7HIS
712¥81A] Fghe), wheba] Ao dake] etz 7S Arka A d 4 .

BALR YA N9 A2 g Fasith thHZo] Uy 34 FA9] A o] 7¢
Aol Aol = 9lom, Y ZFo] UF- & Aol #5327} Hojx vl g & ol T o2 HE o
FE LAUAIZ 5 ATk Imbens et al.(2012) 7} A QFgE H A o] oY Z A7 WH2E $41(19.725) &
2,43 g7 Y Z FH(50%, 100%, 150%, 200%)°l W =4 a2 gelsrgith vy
= 7)o whet frolrEe] A Seiithd, e E e o 2 3249 aapt vehdthal & < 9l
o AR A, frolrEoll Al Abol= AR ¢t om, <17 5>9) o] Al =]t 4
gk 2kl 7L AT ek, tl9E Ao 9§ 18t ARyt ebdtha 47|+ FETh
S5 FTEATE sto] AR ZA MM BASAH (R E Aol o] doju=
A AT dErA o 7 AL o 5yt ASE A of-e M| o] F o) ofsf Ay Aozt

o

g

K
2
=

AR, T8 7%=

E
iy

J3 4. 80U AY T8 5. dF G| 95E F a1
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A, A a5 2Hsl7] FEA Do) <E 559 IABASAHA Al A T-test 231 = 7| 2H
TFoA E5& AL ZE Aol A 7 Apol7t -8 BT FAEASAEAE T &4
(& AT A9, Al A3} v aste] AEE A 93 B E WA F-ou|gk 2o 7} §lit =
S & 7| 2HFOAM (D EG HTE A0S 952 RIS Ut (QE AEEE Yo &
A3}k (3)~(5) Aol A 201313 9] A 2520143 A AT A Ft TF Ao 7 UERSE S
L, T2 dEA Je 7t o]AA S AT 5= §lith webA, BE 8R0S0 o3l 18t kAt
2153 Ao FEgS FATUY W= FEY B A S 53 JAHEASAHAE 53 B4+
22l L& g8ste] F XS 1 Aol E E9 11 S RoSa i
5. QT AlEEH ol chst 2M4N A
(1) () (3 (4) (5)
A M 20134 20144 20154
(T—test) (BHBHSHA) | EHSHESEA) | (SHSASEA) | (eHBHSEA)
X 0.07" 0.164" 0.34" -0.01 0.13
°= (0.02) (0.08) (0.13) (0.13 (0.13)
Lol 8.5 -0.14 0.93 1.65 -1.86
(0.53) (1.39) (1.93) (3.71) 3)
o -0.52" -0.02 -0.1 -0.49 0.32
T (0.05) (0.19) (0.31) (0.37) (0.41)
ATAZ -0.18™ 0.06 -0.06 -0.24 0.13
o (0.05) (0.15) (0.45) (0.27) (0.39)
A RlerR] 2 1.41" 0.06 0.26 1.6 -0.4
(BMI) (0.16) (0.83) 0.7) (1.91) 0.77)
37 o)A 0.25" -0.13 -0.1 -0.27" -0.1
g o8 (0.01) (0.09) (0.12) (0.16) (0.11)
Tt A} 0.06"" 0.05 0.13 0.08 -0.07
R of & (0.01) (0.04) (0.1) (0.1) (0.07)
SqoraA] Abe -0.1 -0.032 -0.025 -0.029 0.051
(0.02) (0.04) (0.06) (0.07) (0.07)
AE =4 9 0.01 0.052 0.19° 0.0741 -0.186
s (0.02) (0.11) (0.11) (0.4) (0.32)
Z 1) () ¢ BEHALE Qujgit.
2) *** p<0.01, ** p<0.05, * p<0.1 {455 oJulstc},

11 <75 1> A 45 83 JATA stof 5
Gohs v, B 1789 A A A ] "ol #5A
o5k T2 u) A o] 71 o] 7|o) A A8 2 F(Selection bias) 7}

3}7] 4tH(Zheo et dl. 2013).
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A% wFH, AR, AEF AAY, TAY, ARF 2012, 253} Y uSo] nEt Sk nivA E, ", A%
Ae E GoFa AdF Fol x| = G F253 8]y Al1438 ALS. pp. 21-32. DOI: 10.15758/kak.2012.14.1.21
¥

AL
T4, 199, A, S04, 9. 2012 8 A910] TEY K B Goka 4A B RS 09 29 B4,

G704-000212.2012.17.3.005

AEA, 4, 145, 2012, WAFS T A1 GLFA o] &4 H B HA QR "TRANSAZFZ8H] A, A
299 A5%. pp. 1-12. UCI: G704-000885.2012.29.5.002

39, 2015. “ T A S f o} ARBIAA A 248 B4 TR TS A A SR (T AMAA AT Al22
A A13. pp. 39-48. UCI: G704-SER000014455.2015.22.1.011

A<, wheat, Jzol, A3, A9, o] &5, AR, 1w, A48, A 5H). 2017, “ AL el whE =91

g RS BEA A2 A BE IR AAS| AT AFHILA,.

3t 09. “ 57 &5 FA 7} RN

FAAARY gAY AP 8Ql 9 AoldH WSt mX s I T¢I, 13 A3E. pp.
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