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Lol el HauxA] 42 257t v ok oA
T o] SJAF F7F Adez Bauso] gith o]y d ASole AP EIPY (linear
interpolation) & ©]-&3to] FeH AEe] W ghe FFste] AAYskith

o]yt BAolx= B ata ZF w7kl OECD 7IRI9E Ajo] So & Hu|gto} 2
AL 5 MRS FARSTE BaE 7|3l Zvteith 2ok o] H g ARy ol
T E 3 (balanced panel) & T8317] Haire B2 79 A% =2 F7ldl digh
AHIE 40 Z3skA] EepAl "t o] AFelMe e Aurt = JERE
gk A0 gkedslr] el Hojx 20001 o] %2 oA} 7t HaEo] Qe BE

7S AR 19809 ol RE AxES ¥3sle] By q(unbalanced
=]

(Table 1) Sample Countries and Years Included in the Regressions

Country Year Country Year
Australia 1980-2010 Japan 1980-2010
Austria 1980-2011 Korea 1985-2011
Belgium 1980-2009 Luxembourg 1980-2009
Canada 1980-2009 Mexico 1990-2010
Czech Republic 1990-2011 Netherlands 1999-2009
Denmark 1980-2009 New Zealand 2000-2009
Estonia 1999-2011 Norway 1980-2011
Finland 1995-2011 Poland 1990-2011
France 1990-2009 Portugal 1980-2011
Germany 1992-2011 Slovak Republic 1997-2010
Greece 1980-2010 Spain 1995-2011
Hungary 1991-2011 Sweden 1980-2010
Iceland 1980-2009 United Kingdom 1980-2010
[srael 1996-2010 United States 1993-2010

21 (1) 9 ZF Y= OECD 148 A7E Algslae A5 318 9] oA &
Aol HAlof| 71 Batete= Folstdtt. (Table 2> Azld ule} o] 3)9EA
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(Table 2) Definitions and Sample Means of the Variables on Health Outcomes

Variable Mean Definition
Life Expectancy 77.028 Life expectancy at birth for the entire population
Male Life Expectancy 73.883 Life expectancy at birth for the male population
Female Life Expectancy| 80. 151 Life expectancy at birth for the female population
Mortality 1039, 400 Age- and sex-standardized number of deaths per

100, 000 persons
Male Mortality 1322.850| Age-standardized number of deaths per 100,000 males
Female Mortality 840. 282| Age-standardized number of deaths per 100, 000 females

PYLL 1830, 610 Potential years of life lost per 100,000 persons caused by
premature deaths
Male PYLL 6442, 870 Potential years of life lost per 100,000 males caused by
premature deaths
Female PYLL 2966. 220 Potential years of life lost per 100, 000 females caused by
premature deaths
Infant Mortality 6.811| Number of deaths per 1000 within one year after birth

Source: 1980-2011 OECD Health Statistics.
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(Table 3) Definitions and Sample Means of Independent Variables

Variable Mean Definition
Doctors/1, 000. 2.709 Number of physicians per 1,000 persons
GDP/capita 25. 814 GDP (1000 dollars, fixed using PPP)
Med spending. /GDP | 7.941 Total medical expenditure as a percentage of GDP
Doctor visits-missing | 0. 166 |Dummy variable (= 1 if the number of doctor visits is missing)
Doctor visits/capita | 5.558 Number of doctor visits per capita
Alcohol-missing 0.035 Dummy variable (= 1 if alcohol consumption is missing)
Alcohol 9.733 Alcohol consumption per adult population (liter)
Smoking-missing 0. 286 Dummy variable (= 1 if smoking is missing)
Smoking rate 19. 105 Percentage of adult population smoking

Hospital beds-missing| 0. 211 Dummy variable (= 1 if the number of hospital beds is

missing)

Hospital beds 4,843 Number of hospital beds per 1000 persons

CT-missing 0. 468 Dummy variable (= 1 if the number of CTs is missing)
CT 10. 063 Number of CTs per million persons

MRI-missing 0.462| Dummy variable (= 1 if the number of MRIs is missing)
MRI 4. 434 Number of MRIs per million persons

Source: 1980-2011 OECD Health Statistics.
20 199 AgRESE omi2e] YRS BT WrEA AT o
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(Figure 2) Relationship between the Number of Physicians and Life Expectancy in 2011

Life Expectancy

84.0

83.0

81.0

80.0

79.0

78.0

77.0

76.0

75.0

74.0

73.0

@ PN * ?EITA
sL ESP

35

o ko EMEDR

GRC

& CZE

% POL

¥ &k

@ HUN
¢ TUR
¢ MEX

0.0

1.0 2.0 3.0 4.0 5.0 6.0 7.0

Number of Physicians per 1000

Note: 1) Number of physicians is drawn from 2010 for Sweden and Netherlands, and from 2009

for Denmark.

2) For Canada, life expectancy in 2009 is used.
Source: 2013 OECD Health Statistics.

(Figure 3) Relationship between the Rates of Changes in the Number of Physicians

and Life Expectancy from 1990 to 2011
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(Table 4) Panel Fixed Effect Model Estimations for Life Expectancy

atiatle Model 1 Model 2 Model 3

Parameter P-value | Parameter P-value | Parameter P-value
Doctors/1, 000 3.5555 <. 0001 0.9285 <. 0001 0.7237  <.0001
GDP/capita 0.1771 <. 0001 0.1708 <. 0001
Med spending/GDP 0.6146 <. 0001 0.5450 <. 0001
Doctor visits-missing 1.1338  <.0001
Doctor visits/capita 0.1945 <.0001
Alcohol-missing -1.2079  <.0001
Alcohol/capita -0.1238 <. 0001
Smoking-missing -1.1717 - <. 0001
Smoking rate -0.0477 <. 0001
Intercept 68.7510 <. 0001 58.7271 <.0001  61.5831 <.0001
n/T 29/32 29/32 29/32

Zoleth Al 28 B Q1 oiE] i) o SFAAE SAA
Sttt (p-value < .0001). T ¥e] FHATE BF 7IUdd AvE BofErh
119 GDP 57} GDP thv] -ﬂ 5AE9] ~7} 4/\} 3] 27k 71

FdEe] FHE Aldle aRA 42 Akl vlsl Zdigel 1d o &2 Ao
= FEH

o] Z7F= AT 109 & 2539 9] AlgAE AT Ao FHEATHREE 1)
o dwd ol vlal Al 2717 2 F
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(Table b) Panel Fixed Effect Model Estimations for Mortality

. Model 1 Model 2 Model 3
Variable

Parameter P-value | Parameter P-value | Parameter P-value
Doctors/1, 000 -253.188 <.0001  -46.6616 <.0001 -30.1471 0.0005
GDP/capita -14.9155  <.0001  -15.3240 <. 0001
Med spending/GDP -43.6397  <.0001  -37.4633 <.0001
Doctor visits-missing -57.1167 0. 0005
Doctor visits/capita -9.4423 <. 0001
Alcohol-missing 55.7928 0.0212
Alcohol/capita 9.3076 <.0001
Smoking-missing 63.3087 0.0013
Smoking rate 2.7802 <. 0001
Intercept 1543.313  <.0001  2299.945 <.0001  2096.478 <.0001
n/T 29/32 29/32 29/32

(Table 6) Panel Fixed Effect Model Estimations for PYLL

. Model 1 Model 2 Model 3
Variable

Parameter P-value | Parameter P-value | Parameter P-value
Doctors/1, 000 -1723.74 <.0001  -370.562 <.0001 -300.342 <.0001
GDP/capita -96.3405 <.0001  -97.2857 <.0001
Med spending/GDP -292.47  <.0001  -256.338 <.0001
Doctor visits-missing -24.5823  0.8567
Doctor visits/capita -28.2059  0.1336
Alcohol-missing 829. 9816 <. 0001
Alcohol/capita 79.6623 <.0001
Smoking-missing 282.734  0.0810
Smoking rate 13.0157  0.0172
Intercept 9348.486 <.0001  14349.95 <.0001 12863.86 <.0001
n/T 29/32 29/32 29/32

10008 Z SJA 71 AAFHEA AT n)Z] G o] W7t EFAGE 1]
Z B3} u)g- fAFslth((Table 6)). TF2 WS SAISHA e 45 <17+ 1000
B QAL = 1% 7k A 108 B AAFHEEAAFE 9F 1,724d Fol= A
2 FREATE AT 10008 AL o SAAT= 1919 GDP9} GDP thH]
) EAES BAISIE < 371d o R 7HAGta, FUIR APTESS, 4 &),

Sl

T9E 55 Ak oF 300dem Foleth thE WY FHFAATE 7|uF
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(Table 7) Panel Fixed Effect Model Estimations for Infant Mortality

. Model 1 Model 2 Model 3
Variable

Parameter P-value Parameter  P-value Parameter P-value
Doctors/1, 000 -4.7424 <. 0001 -1.8450 <. 0001 -1.7818 <. 0001
GDP/capita -0.161 <. 0001 -0.1726 <. 0001
Med spending/GDP -0.8501 <. 0001 -0.7585 <. 0001
Doctor visits-missing 0.6560  0.2096
Doctor visits/capita -0.0010  0.9897
Alcohol-missing 1.7688  0.0215
Alcohol/capita 0.1865  0.0067
Smoking-missing 0.5373  0.3842
Smoking rate -0.0145 0. 4858
Intercept 18.0548 <. 0001 30.3545 <. 0001 27.8545 <.0001
n/T 29/32 29/32 29/32

5 folgES Aslslas AAT, W, ogd el HEe
wolAE QAT v Anere Baslge. Audon
AR dAe) A Bl ARl T 2 93
& a9l =24 gk

6) 7t F&wee] BERT ol FPAS 212 v R AT o] oA o] EIL
ohbEel tal b3 A thehta, 271l sl Wae 9% wE GASEENd
ol DEINE A 2 Ao Ueideh, ot AT ] €4} 7k 53] foksh obgel A}
PGl o P G V1A F 9 AR
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R FHRY L AZk| wet WstslA] ek =7k
891 BAIE 4 9o} A7tel] upe}t Wslsl= = 7P 291 (time-varying country-
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(Table 8) Robustness Tests

(a) Life expectancy

Variable

oy
Country-specific
time trend

@

IV estimation

(3)

Medical equipments
added

Parameter P—value‘ Parameter P—value‘

Parameter  P-value

Doctors/1, 000
GDP/capita
Med spending/GDP

1.3200 <. 0001 1.5328 <. 0001
4.2818 <.0001 5. 7187 <. 0001
0.3598 <.0001 0.3396 <. 0001

0.5884 <. 0001
0.1457 <. 0001
0.4835 <.0001

(b) Mortality

Variable

®

Country-specific @

IV estimation

)

Medical equipments

time trend added
Parameter ~P-value Parameter P-value Parameter P-value
Doctors/1, 000 -107.578 <. 0001 -82.9284  0.2559 -23.7539  0.0060
GDP/capita -310.875 <.0001  -403.9540  0.0076 -13.6828 <. 0001
Med spending/GDP -28.846 <. 0001 -29.5258 <. 0001 -35.6792 <. 0001

(c) PYLL

@

Country-specific

@

(3)

Medical equipments

Variable fime trend IV estimation added
Parameter ~P-value Parameter P-value Parameter P-value
Doctors/1, 000 -651.389 <.0001  -484.9290 0.0014  -247.3040  0.0004
GDP/capita -2099.09 <.0001 -3110.9900 0. 3861 -81.4055 <. 0001

Med spending/GDP

-140.070 <. 0001 -142.985 <. 0001

-226.2100 <. 0001

(d) Infant mortality

Variable

@

Country-specific

@

IV estimation

(3)

Medical equipments

time trend added
Parameter P-value Parameter P-value Parameter P-value
Doctors/1, 000 -1.9743 <. 0001 -2.6276  0.0019 -1.8489 <. 0001
GDP/capita -6. 4689 <. 0001 -7.3907 <. 0001 -0.1306 <. 0001
Med spending/GDP -0.2281 0.0072 -0.3608 <. 0001 -0.6726 <. 0001
Note: Model 2 in tables 4 to 7 is estimated for (1) and (2). For (3), the following variables

are added to model 3: hospital beds, hospital beds-missing, CT, CT-missing, MRI, and

MRI-missing.
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(Table 9) Panel Fixed Effect Model Estimations with Interaction between the Number
of Doctors and Population Density

(a) Life expectancy

. Model 1 Model 2 Model 3
Variable
Parameter vaalue‘ Parameter ~ P-value | Parameter  P-value
Doctors/1, 000 2.2280 <.0001 0.4434  0.0002 0.2855  0.0160
Doctors*Pop density 0.0096 <. 0001 0.0052 <.0001 0.0048 <. 0001
(h) Mortality
. Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter P-value
Doctors/1, 000 -180. 815 <. 0001 -32.0365  0.0008 -19.4639  0.0447
Doctors*Pop density -0.5098 <. 0001 -0.1335  0.0035 -0.1094  0.0211
(©) PYLL
) Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter  P-value
Doctors/1, 000 -1217.05 <. 0001 -249.743  0.0013 -198.982  0.0135
Doctors*Pop density -3.5855 <. 0001 -1.1474  0.0021 -1.1059  0.0076
(d) Infant mortality
. Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter P-value
Doctors/1, 000 -3.7083 <. 0001 -1.5812 <. 0001 -1.6483 <. 0001
Doctors*Pop density -0.0065 <. 0001 -0.0012  0.4198 -0. 0007 0. 6496

Note: For models 2 and 3, the same independent variables reported in tables 4 to 7 were
included in the regressions, but omitted from the table.
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(Table 10) Panel Fixed Effect Model Estimations with Distinguishing General
Physicians and Specialists

(a) Life expectancy

. Model 1 Model 2 Model 3
Variable
Parameter  P-value ‘ Parameter P-value | Parameter  P-value
Generalists/1000 2.5796 <. 0001 1.8460 <. 0001 1.4942 <. 0001
Specialists/1000 4.5672 <.0001  1.8920 <. 0001 1. 7520 <. 0001
(b) Mortality
. Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter  P-value
Generalists/1000 -202.523  <.0001 -142.683  <.0001 -124.409  <.0001
Specialists/1000 -346.307  <.0001 -131.347 <.0001 -123.839  <.0001
(c) PYLL
. Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter P-value
Generalists/1000 -1105.44  0.0001  -696.339  0.0019 -637.131 0.0039
Specialists/1000 -2313.7  <.0001 -832.5570 <.0001  -823.475 <. 0001
(d) Infant mortality
. Model 1 Model 2 Model 3
Variable
Parameter P-value Parameter P-value Parameter  P-value
Generalists/1000 -0.9762 0.3228  -0.3510  0.7132 -0. 8239 0. 3853
Specialists/1000 -6. 7744 <.0001  -4.3528 <.0001  -4.5705 <. 0001

Note: Note: For models 2 and 3, the same independent variables reported in tables 4 to 7 were
included in the regressions, but omitted from the table.
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(Appendix Table 1) First-Stage IV Estimation: Correlates of Number
of Physicians per 1000

Variable Parameter S. E. t-value P-value
Intercept 0. 9891 0.1169 8.47 <. 0001
Old-age population 13. 7684 0. 7875 17.48 <. 0001
Population density -1. 1753 0. 2049 -5, 74 <., 0001
Adj. R-square 0. 3625

F-value (P-value) 180.93 (<. 0001)
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Abstract

By estimating panel-fixed effect model with the OECD data from 1980 to
2012, we investigate how the supply of physicians in OECD countries affects
health outcomes, such as the life expectancy, standardized mortality rate,
potential years of life lost (PYLL), and infant mortality rate. Our results show
that an increase in the supply of physicians has significantly positive effect on
population health. It is estimated, for example, adding one physician per 1000
persons is associated with an increase in the life expectancy at birth by 0.7 to
0.9 years and a decline of the infant mortality rate by 1.8 per 1000. Our
results suggest that the increased supply of physicians is one of the major
contributing factors to the long-term decline of mortality in OECD countries
since 1980.
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