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ORIGINAL ARTICLE

Background: This study aims to utilize Organization for Economic Cooperation and Development (OECD) data to identify macroscopic
determinants of health at national level and to utilize it in health policy development through comparison and analysis with Korea.
Methods: The potential years of life lost (PYLL) were used as dependent variables and 19 indicators were selected as health determi-
nants to be independent variables based on the results of previous studies. Data analysis was done using SAS ver. 9.4 package (SAS
Institute Inc,, Cary, NC, USA) and model used in technical statistics concerning PYLL by countries, multi-linearity test between inde-
pendent variables and OECD economic studies were modified and used.

Results: From 1994 to 2012, the average PYLL for OECD countries was 4,262.9 years, the highest in Estonia and the lowest in Iceland. As
a result of the analysis using the fixed effect model, the significant variables affecting PYLL were four variables: gross domestic product,
nitric oxide, tobacco consumption, and number of doctors. The health determinants that had more influence on the PYLL of Korean
people compared to other OECD countries were tobacco consumption, calorie consumption, fat intake and total health expenditure.
Conclusion: In order to effectively reduce unnecessary deaths, we must continue to strengthen our smoking policy and nutrition
policies such as calorie and fat intake. It is necessary to prevent the increase of total health expenditure due to the increase in the
prevalence of chronic diseases and to strengthen the public health aspect.
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704 74412 2holel4- S A HE FARE AdolchFormula 1), 5 B o]l AAmelol F7hstlch /bR W e |xjek e, Ak
Seojnch K AR 2] AR A5 S oIS A AHE, R4uIK, BASHE, 2ALA 5, /18X 7} lon]
02,704 O F Y BEL FHHUATHO R AMELHIL (415} Aol T ek 0 mHeke) 4158 1ol ee

Ho 7 ofah vk v 1Ejo] 27181 Are].

< Formula 1> o] M5 BFEEY A Al nd S 7] 0 & sho AR
= A ﬁ%’, o4 3V, A7 1E] AL Qe AfH|A 5ol 4714
PYLL;, = Z(l —a) (p“) (p.,p,) X 100,000 ojolo @ B sy t}oT} ZH4) AL AAIA ojodol HEAY
= 1l’(gross domestlc product, GDP), \=5-&, Stg7|cj o<, AUE A
d: 91 aof| A o] AFgAL = F7H ik B2 2 Goll= 297 1A2]E; Aaatshs, B
pa: 91 a0l A1) Abe 4= A, SHAtehE, A7 5 t718E A7 glom, 2|7 A2 E
Pa: 091141 69417141 O] Abgt 4= %)= A gt b 2] &2 1917 v &5 (kg/capita)o] TH]o]T} 71
ZFyel G0l YatZaH|e, Tuljan|s deansh Zae ]
2) SRS & Al Fwh AR A3E7F ek o7 AH2 Yol Qe
YW et A7 A7 A o 7 Aol Slvkar e P R QAR 1 1 Y AR W AR EAAR QI 4
X A HE2A, OECD =7H& tFe &2 AARE A+ S aid A< GDP o] =119 78], o5& #1327} Qlth(Table 1).
A5 Bl AR EOlX MaES Aeet AuHilel w2 Aok
73t B M E SR dst glon, o] S A5A 5 3. AEEM
& alefsto] FHHRAo] 7hHsdt A F 197]%1ck ol¢t HE =714 PYLL] taiA] 7 13%74]—%" = B oH, AL EA|
o] 3] 7He Rt Wi T 7 BRlo] QIS AR o dE =g A el vl EejebE A a2l a7l el 22l 67, o mAfH| A~ a2l

Table 1. Definition of independent and explanatory variable

Variable Definition
Independent variable
PYLL Potential years of life lost: an estimate of the average years a person would have lived if he or she had not died prematurely
Explanatory variable
Socio-economic (n=4)
GDP GDP (/capita)
CLF Civilian labour force: both employed and unemployed individuals who are actively seeking work as % population all ages
SE School expectancy: school life expectancy
UNEMP Unemployed for more than 6 months (% of unemployment, 15+)
Physical environmental (n=4)
WASTE \Waste water treatment rate (%)
NOX Nitrogen oxides (kg/capita)
PM10 Particulate matter, less than or equal 10 microns (kg/capita)
SOX Sulphur oxides (kg/capita)
Health behavior (n=6)
ALC Alcohol consumption (L/capita, 15+)
SMO Tobacco consumption (g/capita, 15+)
SUGAR Sugar intake (/capita)
CAL Calorie supply (/capita)
VEGETA Vegetable intake (/capita)
FAT Fat intake (/capita)
Health service (n=5)
DOC No. of doctor (/thousand)
HS_WOKER No. of medical and social worker (/thousand)
BED No. of hospital (/million)
THE Total health expenditure (GDP %)
MEASLE Vaccination coverage of measle (%)

GDP. gross domestic product.
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Diyv = av X {(In(Vi2012)-1n(Viorea 2012)} X 100

Diyv: 20124 3AY 3l =712} 3F=2] PYLL (%p)ol] thgh ¥4~
™)9] 7104t 2o]

av: A19] Ai}o) W coefficient
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2

1. 7184280

19941356 2012717] 9-2|uhe}o] B PYLL-S 4,383.2H 0. &
OECD =7} 3 426290 u]] - 22:0]3ich. F4, 5l 71
7P e 71 o 2 BYok(8,817.24), F712)(7,614.44) 424
qlom, 7P e w7k ofolETHE(2,862.94), H4(3,057H) 2
£0|Q]tH(Table 2).
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Table 2. Mean of the potential years of life lost
Year (1994-2012)

Countries . -
Mean + standard deviation Min Max

Mean 4,262.9+1,639.1 11942 139598
Australia 3,267.6+6459 1,915.0 41729
Austria 3,788.8+600.0 29352 49774
Belgium 3.902.2+650.3 2,637.3 49335
Canada 3592.0+398.0 3,006.6 4,348.2
Switzerland 3,161.8+626.6 18152 4,280.9
Czech Republic 4,8636+794.4 3,7255 6,345.9
Germany 3,7748+598.0 29418 4872.2
Denmark 4,062.7+676.2 29135 5,228.8
Estonia 8,817.2+2,344.0 55576  13959.8
Finland 4,1148+454.2 33072 48343
France 4,027.7+515.5 3,338.1 4969.3
United Kingdom 3639.1+722.2 1,194.2 43533
Hungary 7,6144+1,3545 54640  10,136.1
Ireland 3,894.0+562.9 29717 4672.7
Iceland 2,862.9+446.8 2,199.0 3,589.9
Israel 3346.1+522.8 2576.7 41094
Italy 3,303.3+567.9 2526.5 42793
Japan 2,9935+296.0 2,446.5 3,506.3
Korea 4,383.2+1,056.1 2,940.1 6,174.6
Luxembourg 3,5280+7934 23274 48454
Netherlands 3,364.8+476.7 2,676.1 40131
Norway 3,348.0+4585 2502 4,001.8
Poland 6,509.8+1,078.6 5,081.0 8,627.6
Slovak Republic 6,231.1+609.1 51139 71925
Slovenia 4616.4+1,048.2 2,548.7 6,451.0
Sweden 2.937.8+3439 24197 35714
United States 5,151.8+587.0 3947.2 6,196.2

%541 (multicollinearity)& 2FQ15}7] ¢
o

= O — _8H
B Q O] (variance inflation factor, VIF)S 245k &
, 3 Al

3. u¥SDAE EMAN

A g uRE BAAT GDP (-0.393), A5 (-0.011), 228714
2]8-(-0.042), TABHE(-0.008), ZHE T 4H|2F(-0.234), HHA4F
T¥(-0.060), A4 (-0.249), HAF 42(-0.032), =71 O] FHH]|
(-0.110), Y EE(-0.416)> PYLLY} 52| A ¢lomH, o] F
GDP, A" F%; A E S FAH = Foskqlt) =5
(0.210), 7|HH8F4(0.0.003), A AAFSHE(0.111), F--8-1H4](0.002), &
2 AH]5H0.123), HHRAH]TH0.060), ATH4=H]TH(0.038), AL 4>
(0.013), A0 57 B ARSJEA|A} Q14142(0.010)5= PYLL¥} 9] 3%
Aglom, o] & Aaiehs, S W EHjan]E; oA = A

2 0 & {-oJu]3} 3 H(Table 3).
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Table 3. Estimates of the determinants of the potential years of life
lost in 27 Organization for Economic Cooperation and Development
countries, 1994-2012

Variable Coefficient  Standard error t-statistic pvalue
GDP —0.393 0.039 -10.07 0.000
CLF 0.210 0.206 1.02 0.307
SE 0.003 0.099 003 0978
UNEMP —0.011 0.022 —049 0.628
WASTE 0042 0.026 -1.59 011
NOX 011 0.036 3.06 0.002
PM10 0.002 0.002 0.90 0.371
SOX -0.008 0.006 —1.31 0.190
ALC 0123 0.044 2.77 0.006
SMO 0.060 0.021 285 0.005
SUGAR 0.038 0.031 1.26 0.209
CAL -0.234 0.229 —1.02 0.309
VEGETA —0.061 0.034 -1.77 0.077
FAT —0.249 0.107 -2.33 0.020
DOC 0.013 0.005 244 0.015
HS_WORKER 0.010 0.022 042 0.671
BED —0.032 0.026 —-1.24 0216
THE —0.110 0.067 -1.65 0.100
MEASLE 0416 0.089 468 0.000
Adjusted R? 099

Fvalue 73,337

Sample: 27 countries, 1994-2012, 513 observations.

GDP, gross domestic product (/capita); CLF, civilian labour force; SE, school expectancy;
UNEMP, unemployed for more than 6 months (% of unemployment, 15+); WASTE, waste
water treatment rate (%); NOX, nitrogen oxides (kg/capita); PM10, particulate matter,
less than or equal 10 p (kg/capita); SOX, sulphur oxides (kg/capita); ALC, alcohol con-
sumption (L/capita, 15+); SMO, tobacco consumption (g/capita, 15+); SUGAR, sugar in-
take (/capita); CAL, calorie supply (/capita); VEGETA, vegetable intake (/capita); FAT, fat
intake (/capital; DOC, no. of doctor (/thousand); HS_WORKER, no. of medical and social
worker (/thousand); BED, no. of hospital (/million); THE, total health expenditure (GDP
9%); MEASLE, vaccination coverage of measle (%).

4, 27}t 2 H| w2 M(cross—countries analysis) Zt

OECD =7}& Yo & PYLLY|| FoF& = Mg 240
Aih= W E 57PE A0 wheh 574 W7 a3 3ol
7145 B Wol & ke = AA T 4ok Qlrk

Table 4] & A H(constant)-2- 2012 SAY St=1} H| 1
=7}e] PYLLO| tgt 272 A k)2 4= 7H =7k= ??_%EE}
PYLLO] =52 oJufatm, 5() 9] #h= 7H 57he W& 9wt
o} & Wl7]o], o AELo}, H%E, B7H] 58 =7k g
PYLLO| %= Uﬁ T A9, Y 52 ket WS onEt
o} oh52 S &l digh 217 exéﬁ 59 7|o=E Sas
7Eo 2 E]-E OECD =7}9} B w&}3 A} 5193 0™, TH9]+= per ten
thousand (%) log point®|T}. THAZA] 0 2 Q2 3} H| ws}5-S off $-
gtk Yol Hlgl PYLLO] 16.7 (log year) 32 GDP, A4 &,

H oz SRASHE, AdF2AH| Tl ARk 2235 A
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Figure 1. Determinants of health: cross-countries analysis based on South Korea. GDP, gross domestic product (/capita); CLF, civilian labour force;
SE, school expectancy; UNEMP, unemployed for more than 6 months (% of unemployment, 15+); WASTE, waste water treatment rate (%); NOX,
nitrogen oxides (kg/capita); PM10, particulate matter, less than or equal 10 p (kg/capita); SOX, sulphur oxides (kg/capita); ALC, alcohol consump-
tion (L/capita, 15+); SMO, tobacco consumption (g/capita, 15+); SUGAR, sugar intake (/capita); CAL, calorie supply (/capita); VEGETA, vegetable
intake (/capita); FAT, fat intake (/capita); DOC, no. of doctor (/thousand); HS_WORKER, no. of medical and social worker (/thousand); BED, no. of
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