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2 ¢ 2 ¥+ Framingham Heart Study9] Ayl d& 2y E-85t0] 4Atolo] Frolg #sto] §H=el
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o & stqith. o]5°] Wl Framingham Heart Study BIAEA AR E o|-&dt= Aol 4 Y-S H8sto] 4%
ol & A4ty o JHE AR Ltoler AAtolete] Zto], AR tiE zto], 109 o4 23Hg, X Zfolof tisf
T F0|5 T AREHL SAS 9.302 Fo9loH 71EXE 45 EFRELAARYS Sttt A+
A3} AAtolel AAvele] Bt Zpol= WA 2005W0] 7.84, 20134 7.7A1, o492 20059 1.24] 20139 1.2A4]
2 g0l ET 1, ARGt S7HESE UolXjol7} Holpon, AEERE £33 Fo] Mt gldth. A%uo]
7} AA YolEoh 10W o] 233t vl&2 Fd2 200590l 35.0%, 2013E°] 34.8%, /32 20050l 17.7%, 2013
dol 18.7%F @Ao] ofJETt A F H A= w}ow AUt SUFEFE Aol7k EWol Ytk AGEE XolE
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|EH7IE Attt =Y Aol A& ny9 S A3t 4E dF= Hasit
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Abstract The purpose of this study is to observe the trends of heart age of Koreans by using the
predictor of heart age of the Framingham Heart Study. The subjects were 20,012 adults aged 30~74 years
who were enrolled in the Korean National Health and Nutrition Examination Survey from 2005~2013.
They filled in the determinants data and they had no history of cardiovascular disease (CVD). The heart
age was calculated using a non-laboratory based model of prediction. The difference of heart age and
chronological age, and the rate of excessive heart age over 10 years were calculated. The annual trend,
the difference according to gender, the age bracket and geographic region, the heart age were all
evaluated. Data analysis performed using the SAS program (version 9.3). Complex designed analysis was
done. The heart age showed differences according to gender, age bracket and geographic region. The
heart age is a useful comprehensive indicator for predicting the CVD events in the near future. So, it
could be used for the purposes of exercising caution and guidance on CVD for administering medical
care. It is strongly recommended to use heart age as an indicator for customized medical management
to focus efforts on relatively vulnerable subjects and their factors for CVD. Further study on Koreans'
customized heart age is needed.
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Table 1. Numbers of subjects by year

(unit: n)
) Total subi 0~74 aged Final subjects
Year otal subjects 30~74 age Excepts N Weighted N
2005 34,145 19,687 15,540 4,147 24,519,745
2007 4594 2,698 477 2221 24,773,822
2009 10,533 6,171 723 5.448 25.499.948
2011 8,518 5,239 819 4,420 26,262,710
2013 8.018 4,801 1,025 3.776 25,757,771
FHAERAE 7H2RAL B9, 25 AAES, A%, BAS FES] 98 2 Aol BlAEd ARE
o2l oJ=olg, AR &4, S 4 AALE, b ol&sti gtk HAYPAHARE 0|85 BE Table
94 J9 Toz 0] oH HAARAE AAAS, 29k Zo] Y, 571 B, LY AmofE 58 o,
ot 3wk 2 Y gl AHPAR 5ol ZEES] k. FA & oF, B FF, BMI £ HSE o]85i
4] 2, 37} Zt}(Table 2, 4] 2, 3)
2.2 A
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o AR 2A AR A 7S AR Table 19] b, o4
Aok o], 30M~74A419] ZARSHEAF FolA B A ' L ]
ga(—gﬁﬁz /%:]:L%,qqz }D]_,_%_ o] o]J:_ X]-‘:- Xﬂf&]ﬁ]’oﬂ so1- S()(t)exp(gd,z:fgd,z,) - 0-94833%(;41:,—20.0140) (5)
o, FHS9| Aol o5 By E8H= 7714 81l
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247F o188 YT WUPUARE ojgy mye] T A FSH Table 3 GE. LORS FHS
9lg], A7} ARt vl 1L 92Ao] "ol kS 2 Lol "I 3041~74A1 7RI o] AA] Lol & AR
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SeQJ o E A (simple random sampling)7F oFd
20 SIS FEELA HE o8t F2EHoH
2, o]yt EgtEE A (complex sampling design)

£ FEFYo] 126 mg/dL o4o w0 ofx
BTl 126 mg/dL OOl 9 T e wagstel Radol gtk SywBaAS nelw
A WP Q49 AR oA G ofg B ° -
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kg/m*~50 kg/m* ¥ 9]9] A=qt E8e}AcKTable 3). - ¢
2A7olt}
Table 2. Model predicting development of CVA using non-laboratory data
Variable I p-value Hazard Ratio 95% CI
Men[S0(10)=0.88431]
Log of Age 3.11296 <0.0001 22.49 (14.80-34.16)
Body Mass Index 0.79277 {0.0066 2.21 (1.25-3.91)
Log of SBP if not treated 1.85508 <0.0001 6.39 (3.61-11.33)
Log of SBP if treated 1.92672 <0.0001 6.87 (3.90-12.08)
Smoking 0.70953 <0.0001 2.03 (1.75-2.37)
Diabetes 0.53160 <0.0001 1.70 (1.37-2.11)
Women[S0(10)=0.94833]
Log of Age 2.72107 <0.0001 15.20 (8.59-26.87)
Body Mass Index 0.51125 <0.0609 1.67 (0.98-2.85)
Log of SBP if not treatd 2.81291 <0.0001 16.66 (8.27-33.54)
Log of SBP if treated 2.88267 <0.0001 17.86 (8.97-35.57)
Smoking 0.61868 <0.0001 1.86 (1.53-2.25)
Diabetes 0.77763 <0.0001 2.18 (1.63-2.91)
Z 1 1) S0(10) indicates 10-year baseline survival: SBP, systolic blood pressure
2) * Estimated regression coefficient
Table 3. Operational definition of heart age determinants
Definition
Determinant
FHS predicted heart age Model KNHANES
Age Chronologic age Chronologic age
- 2005~2007yr : Final SBP
SBP Blood pressure measurement - 2009~2013yr : Adjusted final SBP
Antihypertensive - 2005yr : Always regular medication

0 Physician examiner/self-report
medication use

2007-2013yr : Daily medication

Smoking Cigarette smoking status(self-report) Cigarette smoking status(self-report)
DM Fasting glucose »= 126 mg/dL (140 mg/dL) or use of Fasting glucose »= 126 mg/dL or Dr’s diagnosis or use of
insulin or oral hypoglycemic medications. insulin or oral hypoglycemic medications.
. it . coht?
BMI Weight/Height 2005yr : creating BMI [Weight/Height’]

2007~2013yr data : use of created BMI
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Table 4. Weighted value by item

3.1 AEL0| AFLQ!

£ A7t Aol Aol A8H 2l
9] A= 3ol Table 5 9 Zth AA| Bt Yol
AL 20059 46.4M10014 2013 47.84], 3L 47.3
AlollA 20139 49.0M12 F716tH o™ of/do] H/dErt
AA| Yo7t Eotth Bt $E71EY2 FAS 20059
122.4 mmHgolA 2013 119.9 mmHg, 942 2005
d 116.4 mmHgolA 201349 115.3 mmHgo2 T4
stlom Aol o dHnt =9t EA FAE2 dA8S
20059 48.2%cllA4 201349 45.9%= 7rAsilon, of
A2 20059 4.4%1A 20134 5.8%% 57t okt &
¥ A& YA 20058 9.3%°14 2013

7} AA Q9]

— o

Item Weighted value by year
Division Characteristics 2005 2007 2009 2011 2013
Age wt_ex wt_ex wt_ex wt_itvex wt_itvex
Medical . .
examination SBP wt_ex wt_ex wt_ex wt_itvex wt_itvex
BMI wt_ex wt_ex wt_ex wt_itvex wt_itvex
Health Behavior Cigarette smoking status wt_bhv wt_itv wt_itv wt_itvex wt_itvex
questionnaire Interview DM wt_itv wt_itv wt_itv wt_itvex wt_itvex
Medical ex:'imination Heart age wt_bhvex wt_itvex wt_itvex wt_itvex wt_itvex
& questionary
Table 5. Trend of heart age determinant by year
(Mean+SD)
Sex Item 2005 2007 2009 2011 2013
Male Sex(%) 50.0 50.6 50.5 49.9 49.5
Chronologic age(ages) 46.440.4 46.6%0.5 471403 47.6+0.4 47.8+0.4
SBP(mmHg) 122.440.5 118.6+0.7 122.940.4 120.940.5 119.9+0.4
Current smoking status(%) 48.2+1.4 45.8+1.8 47+1.2 48.7+1.5 459+1.5
DM(%) 9.310.8 11.2+1.2 10.3£0.7 12.1+1 12.7+1
BMI 24.240.1 24.2+40.1 24.2+0.1 24.2+0.1 24.5+0.1
Female Sex(%) 50.0 494 49.5 50.1 50.5
Chronologic age(ages) 473403 47.5+0.5 482403 48.5+0.3 49.0+0.3
SBP(mmHg) 116.40.6 113.240.6 117.340.4 116.4+0.4 115.3£0.5
Current smoking status(%) 4.440.6 4340.6 5.940.6 610.6 5.840.6
DM(%) 6.810.6 6.8+0.9 8.4+0.5 7.5+0.6 8.8+0.7
BMI 23.840.1 23.6%0.1 23.740.1 23.740.1 23.610.1
Table 6. Trend of heart age and chronological age by sex and year
(Mean+SD)
Sex Item 2005 2007 2009 2011 2013
Male Chronologic age 46.4+0.4 46.6+0.5 47.1+0.3 47.6+0.4 47.8+0.4
Heart age 54.0+0.5 53.1+£0.7 54.3+0.5 55.6+0.6 55.4+0.5
Female Chronologic age 473403 475+0.5 48.2+0.3 48.5+0.3 49.0+0.3
Heart age 47.9+0.6 46.7+0.7 48.7+0.5 49.4+0.5 49.5+0.6
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Table 7. Trend of difference of heart age and
chronological age by sex and year

(Mean+SD)
Sex 2005 2007 2009 2011 2013
Male 7802 6.6£03 73+03 81104 7.7+£03
Female 12404 -04+04 10403 14403 12104
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Table 8. Trend of difference of heart age and chronological age by sex, age bracket, year

(Mean+SD)
Sex Age (years) 2005 2007 2009 2011 2013
Male 30-39 4.1+03 4505 3.8+0.2 47403 4303
40-49 7.0£0.4 5.7+0.6 5.9+0.4 6.5£05 6.4%0.4
50-59 11.1£0.7 75409 9.5£0.5 10.6£0.7 9.8+0.7
60-74 13.3+0.9 11.4+1.0 13.740.6 13.4+0.8 12.5£0.9
Female 30-39 -47+0.2 -5.340.2 -4.6+0.2 -4.140.3 -45+0.3
40-49 -25+0.4 -3.840.5 -2.74£0.3 -25+0.4 -3.3+0.4
50-59 4.7+0.7 28+1.1 32406 24206 1.740.5
60-74 13.6+1.1 10.0£1.0 12.3+0.8 13.5+0.8 13.6£1.1
16 - 15 1
o .\/\.\' 10 - \-/./—__- —=—above 60 yr
= e oy
10 ——40 yrs 5 —=—40 yrs
3 —+—30 yrs —+—30 yrs
6 w 0 . . . . :
a4 —_—— — 2005 2007 2009 2011 2013
2 R
0 . : : : :
2005 2007 2009 2011 2013 10 J

Fig. 4. Trend of difference of heart age and chronologi
age by sex, age bracket, year (male)
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Table 9, figure 59+ Zth AEZ+= HAL 20054
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AR FHTE o] H3le YSITHTable 9, figure 6).
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Fig. 6. Trend of excessive heart age »=10yrs by sex
and vear

Fig. 5. Trend of difference of heart age and chronologi
age by sex, age bracket, year (female)

Table 9. Trend of excessive heart age »=10yrs(%) by
sex and year

(unit: %)
Sex 2005 2007 2009 2011 2013
Male 35.0 30.2 329 36.4 34.8
Female 17.7 16.1 18.2 18.7 18.7

3.3.2 HEUE AFLI0| 10 oY =z

AHHHEE Artol7t ARGl Eet 109 o) &3
3t H &2 Table 103 Zo] Agti7l 71245 AR
t}. @432 Figure 63} Zo] 30t 13.4% ~19.6%, 40th
24.8%~37.8%, 50t 36.9%~49.7%, 60th oV 50.1%~58.1%
2 A%go] F7FESE Aol 109 ol 27Hg0] &
ot o] Aol X Fo| AHFF ISt o
Figure 73} Zo] 3049 0.6%~3.0%, 40t 6.6%~9.1%,
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Table 10. annual trend of excess heart age
>=10yrs(%) by sex, age bracket, year

(unit: %)
Sex M8 2005 2007 2009 2011 2013
(years)
Male 30-39 16.1 19.6 13.4 17.1 18.5
40-49 37.8 24.8 31.0 352 313
50-59 49.7 36.9 44.0 47.9 46.6
60-74 53.1 54.8 58.1 55.4 50.1
Female  30-39 1.2 0.6 2.0 3.0 2.0
40-49 6.6 6.8 83 9.1 8.2
50-59 31.0 23.4 24.4 21.0 22.6
60-74 49.6 49.0 49.7 52.1 48.7
60
50 - -___.___—-—-’-'_.‘\—...
40 - —=— Above 60 yr
50 yrs
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Fig. 7. Trend of excessive heart age)=10yrs by age

bra-cket bracket (male)
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Fig. 8. Trend of excessive heart age)=10yrs by age
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Table 11. Difference of heart age and chronological age by sex, region, year

(unit: year)

Sex Region 2005 200 2009 2011 2013
Male Seoul 6.6( 5.4~ 7.9) 6.1( 4.9~ 7.9) 7.2(6.2~ 83) 7.5( 6.0~ 8.9) 7.6( 6.1~ 9.0)
Busan 9.1( 7.0~11.3) 8.8( 6.0~11.7) 8.1( 6.6~ 9.5) 6.8( 5.8~ 7.9) 7.5( 4.3~10.8)
Daegu 10.5( 9.3~11.7) 10.7( 5.1~16.3) 6.5( 5.0~ 8.0) 9.7( 7.6~11.8) 8.4( 5.8~11.0)
Incheon 8.6( 6.2~11.0) 7.0( 4.5~ 9.4) 7.9( 6.0~ 9.8) 10.1( 6.7~13.5) 83( 4.3~12.2)
Gwangju 6.6( 5.8~ 7.4) 6.6( 3.0~10.2) 5.7( 3.3~ 8.1) 5.9( 1.6~10.2) 6.0( 4.3~ 7.7)
Daejeon 9.0( 7.1~10.9) 7.0( 4.8~ 9.2) 5.4( 4.2~ 6.7) 9.0( 5.6~12.3) 4.5( 2.0~ 7.0)
Ulsan 7.9( 5.7~10.1) 7.0( 5.5~ 8.5) 4.8( 3.6~ 5.9) 6.1( 1.3~11.0) 7.5( 3.9~11.2)
Gyeonggi 6.9( 5.8~ 8.0) 5.3( 4.0~ 6.5) 7.5( 6.1~ 8.9) 8.5( 6.8~10.2) 7.8( 6.7~ 9.0)
Gangwon 7.9( 5.9~ 9.8) 6.0( 5.9~ 6.1) 10.1( 7.7~12.5) 9.7( 5.6~13.7) 9.9( 6.5~13.3)
Chungbuk 9.8( 6.8~12.8) 11.3( 4.0~18.5) 7.5( 6.5~ 8.4) 8.0( 2.5~13.5) 8.9( 6.2~11.7)
Chungnam 8.7( 7.3~10.1) 2.2( 0.7~ 3.7) 6.8( 4.6~ 9.0) 7.1( 4.9~ 9.3) 9.2( 6.8~11.7)
Jeonbuk 8.0( 6.3~ 9.7) 7.0( 2.8~11.3) 10.1( 8.0~12.2) 5.8( 1.8~ 9.7) 7.5( 4.8~10.3)
Jeonnam 7.5( 6.0~ 8.9) 5.9( 4.5~ 7.3) 5.8( 3.9~ 7.8) 7.9( 6.0~ 9.8) 6.0( 0.9~11.0)
Gyeongbuk 8.8( 6.8~10.8) 7.7( 5.7~ 9.7) 8.1( 5.9~10.3) 9.8( 8.0~11.5) 9.6( 6.9~12.4)
Gyeongnam 7.1( 5.7~ 8.5) 7.6( 6.5~ 8.8) 8.0( 6.0~10.0) 8.2( 6.4~10.1) 6.3( 4.2~ 8.4)
Jeiu 8.5( 6.8~10.2) 9.1( 6.4~11.8) 46( 3.1~ 6.1) 9.7( 8.0~11.5) 8.2( 6.0~10.5)
Female Seoul 0.0(-1.6~ 1.6) -1.2(-2.7~ 0.3) 1.1(-0.6~ 2.8) 0.8(-0.2~ 1.8) 1.0(-0.7~ 2.6)
Busan 2.3(-0.9~ 5.5) 0.6(-3.6~ 4.7) 2.0(-0.1~ 4.1) 0.9(-1.0~ 2.8) 2.9(-1.2~ 7.0)
Daegu 2.9( 0.7~ 5.2) 2.4(-0.9~ 5.7) -0.4(-3.1~ 2.3) 2.3(-1.4~ 6.0) -0.7(-3.3~ 2.0)
Incheon -0.5(-3.7~ 2.8) 2.8(-2.2~ 7.7) 2.1(-0.6~ 4.9) 1.3(-1.1~ 3.6) 2.3(-0.3~ 4.9)
Gwangju -0.3(-4.2~ 3.5) -2.6(-5.8~ 0.6) 0.1(-3.5~ 3.7) -1.5(-4.6~ 1.6) 1.9(-2.4~ 6.1)
Daejeon 3.0( 0.8~ 5.1) 0.2(-3.2~ 3.6) 1.7(-1.5~ 4.8) 0.1(-0.4~ 0.7) -1.0(-3.1~ 1.1)
Ulsan 0.5(-2.4~ 3.3) 3.5(-3.8~10.8) -1.0(-3.8~ 1.9 -0.4(-2.5~ 1.7) -0.1(-4.9~ 4.6)
Gyeonggi 0.5(-1.0~ 1.9) -1.9(-3.6~-0.2) 0.1(-1.2~ 1.4 0.4(-0.7~ 1.4) 0.1(-1.4~ 1.6)
Gangwon 2.7( 0.2~ 5.2) -4.0(-7.9~-0.1) -0.3(-4.2~ 3.5) 1.2(-2.5~ 5.0) 3.2(-0.5~ 7.0)
Chungbuk 0.1(-2.4~ 2.5) 6.2(-5.8~18.2) 2.7(-1.2~ 6.5) 5.4( 2.1~ 8.7) 7.2( 2.5~11.9)
Chungnam 5.2( 1.0~ 9.3) -1.0(-8.3~ 6.4) 3.8( 2.0~ 5.5) 1.3(-1.7~ 4.2) -0.3(-3.2~ 2.6)
Jeonbuk 1.7(-1.8~ 5.2) -0.8(-6.2~ 4.6) 5.3(-0.6~11.3) 3.1(-1.0~ 7.2) -0.4(-3.5~ 2.7)
Jeonnam 1.2(-3.9~ 6.2) 1.9(-2.0~ 5.7) 2.2(-0.8~ 5.2) 2.4(-2.1~ 6.9) 0.4(-3.4~ 4.2)
Gyeongbuk 4.1( 0.5~ 7.7) -0.2(-2.0~ 1.6) 2.7(-0.3~ 5.7) 3.6(-0.3~ 7.5) 2.5(-0.5~ 5.5)
Gyeongnam 1.3(-1.0~ 3.6) 1.2(-2.0~ 4.3) 0.3(-2.0~ 2.6) 3.2( 0.8~ 5.6) 3.0(-0.5~ 6.4)
Jeju -0.5(-4.6~ 3.5) -1.9(-6.1~ 2.4) -3.4(-5.8~-1.0) 5.6( 2.7~ 8.6) 4.2(-0.7~ 9.1)
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Table 12. Regional prevalence of excess heart age)=10yrs(%) by sex and year

(unit : %)
Sex Region 2005 2007 2009 2011 2013

Male Seoul 31.7(26.4~37.0) 30.2(21.5~38.9) 33.3(28.0~38.5) 31.7(25.1~38.4) 32.8(26.8~38.8)
Busan 39.2(29.0~49.4) 36.6(23.0~50.2) 37.7(29.8~45.7) 29.6(24.4~34.9) 33.0(17.0~49.0)
Daegu 42.5(34.7~50.3) 49.1(24.6~73.6) 29.0(19.0~39.0) 41.6(32.1~51.2) 43.7(28.1~59.4)
Incheon 42.0(33.1~50.9) 35.7(15.2~56.2) 41.0(29.4~52.5) 45.0(28.9~61.1) 40.8(25.8~55.8)
Gwangju 29.4(19.8~38.9) 24.4(10.2~38.7) 28.9(11.9~45.8) 28.4(12.5~44.4) 26.1(19.9~32.4)
Daejeon 39.0(23.7~54.2) 35.2(14.2~56.1) 18.1( 9.9~26.3) 47.2(31.9~62.4) 22.8(14.0~31.5)
Ulsan 33.2(20.0~46.3) 29.6(25.3~33.9) 19.0(13.2~24.7) 29.7(17.6~41.9) 32.0(22.4~41.7)
Gyeonggi 31.6(25.1~38.1) 25.6(17.9~33.3) 32.5(26.4~38.6) 37.2(28.6~45.8) 37.0(31.4~42.5)
Gangwon 38.5(31.7~45.3) 21.4(12.7~30.1) 49.9(40.5~59.3) 35.0(18.1~51.8) 32.1(12.4~51.8)
Chungbuk 47.1(36.6~57.6) 46.5(27.9~65.1) 31.9(22.8~41.0) 35.9(14.3~57.6) 39.3(18.4~60.3)
Chungnam 32.7(21.2~44.2) 7.7( 0.0~16.6) 29.8(20.5~39.2) 32.6(16.5~48.8) 33.2(18.7~47.7)
Jeonbuk 37.2(29.2~45.2) 40.5(11.9~69.2) 46.0(32.6~59.4) 28.7( 7.2~50.1) 35.2(17.7~52.7)
Jeonnam 32.7(21.9~43.5) 36.7(27.1~46.2) 25.7(16.2~35.2) 34.8(26.1~43.5) 29.5( 4.6~54.3)
Gyengbuk 44.8(35.1~54.5) 31.2(23.1~39.2) 35.1(26.3~44.0) 47.1(36.2~58.1) 39.2(25.4~52.9)
Gyeongnam 27.6(20.0~35.3) 32.3(22.2~42.4) 33.1(26.0~40.2) 42.6(28.2~56.9) 30.0(22.0~38.1)
Jeju 37.8(29.4~46.3) 47.0(40.5~53.5) 18.8( 7.4~30.2) 44.3(29.6~59.0) 47.8(31.4~64.2)
Female Seoul 15.1( 9.9~20.3) 15.8(11.1~20.4) 19.9(14.4~25.3) 18.2(15.3~21.1) 18.4(14.0~22.9)
Busan 20.7(12.2~29.2) 15.5( 3.3~27.7) 22.9(17.6~28.3) 19.2(14.4~24.0) 22.9(10.7~35.2)
Daegu 16.6( 9.8~23.5) 25.8(20.1~31.5) 15.9(10.2~21.6) 18.0( 8.9~27.1) 10.7( 4.6~16.7)
Incheon 16.6( 5.7~27.6) 23.0(11.9~34.1) 19.8(13.1~26.5) 16.8(10.3~23.3) 22.2(15.8~28.5)
Gwangju 11.6( 6.9~16.2) 9.5( 0.0~22.1) 15.7( 7.4~24.0) 15.7( 0.0~32.8) 23.2( 9.9~36.4)
Daejeon 23.3(14.0~32.6) 11.4( 6.7~16.1) 13.6( 9.5~17.7) 18.7(15.1~22.4) 16.5( 8.0~24.9)
Ulsan 19.6( 5.3~34.0) 19.0( 1.6~36.5) 12.8( 3.1~22.6) 8.1( 4.9~11.4) 14.4( 1.6~27.2)
Geonggi 16.1(11.5~20.7) 14.2( 9.2~19.2) 15.0(11.6~18.5) 15.2(11.7~18.7) 17.4(13.8~21.0)
Gangwon 21.5(13.7~29.3) 8.4( 0.2~16.5) 14.0( 3.8~24.3) 15.9( 8.2~23.5) 17.8( 5.7~29.9)
Chungbuk 10.6( 4.6~16.5) 37.6( 7.9~67.3) 22.2( 7.7~36.7) 32.4(23.5~41.2) 31.1(21.5~40.7)
Chungnam 25.4(12.6~38.1) 11.4( 0.0~25.5) 25.3(19.1~31.6) 20.5(11.1~29.8) 11.9( 1.8~22.1)
Jeonbuk 18.1( 9.8~26.5) 10.4( 2.8~18.0) 33.5(18.3~48.7) 18.0( 7.0~29.0) 16.8( 9.5~24.1)
Jeonnam 15.6( 3.0~28.1) 18.0( 8.8~27.2) 21.5(14.3~28.8) 21.7(10.8~32.6) 19.0( 7.0~31.1)
Geongbuk 28.0(17.1~38.9) 16.0( 8.7~23.2) 21.0(15.0~27.1) 26.2(14.0~38.4) 23.5(14.8~32.2)
Geongnam 17.2(11.1~23.3) 18.1(11.1~25.2) 14.4( 8.7~20.2) 23.5(17.4~29.6) 20.4(10.8~30.0)
Jeju 16.0( 2.3~29.8) 4.4( 0.0~11.5) 4.0( 0.0~ 8.0) 28.2(15.7~40.7) 21.8( 8.9~34.7)
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