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Objectives: We examined the association between social expenditures of the local government and the mortality level in Korea, 2004
t0 2010.

Methods: We used social expenditure data of 230 local governments during 2004 to 2010 from the Social Expenditure Database pre-
pared by the Korean Institute for Health and Social Affairs. Fixed effect panel data regression analysis was adopted to look for associa-
tions between social expenditures and age-standardized mortality and the premature death index.

Results: Social expenditures of local governments per capita was not significantly associated with standardized mortality but was as-
sociated with the premature death index (decline of 1.0 [for males] and 0.5 [for females] for each expenditure of 100 000 Korean won,
i.e., approximately 100 US dollar). As an index of the voluntary effort of local governments, the self-managed project ratio was associ-
ated with a decline in the standardized mortality in females (decline of 0.4 for each increase of 1%). The share of health care was not
significant.

Conclusions: There were associations between social expenditures of the local government and the mortality level in Korea. In partic-
ular, social expenditures per capita were significantly associated with a decline in premature death. However, the voluntary efforts of

local governments were not significantly related to the decline in premature death.
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INTRODUCTION

Health status is affected by social determinants. Further-
more, it is known that not only individual traits, but social,
economic, educational, and cultural factors at a local level af-
fect health status. ‘Local’is not only the area of residence but

Recelved: June 28, 2012 Accepted: October 12, 2012
Corresponding author: Chang-yup Kim, MD, PhD

1 Gwanak-ro, Gwanak-gu, Seoul 151-742, Korea

Tel: +82-2-880-2722, Fax: +82-2-762-9105

E-mail: cykim@snu.ac_kr

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0/) which permits unrestricted non-commercial use, distribution, and repro-
duction in any medium, provided the original work is properly cited.

also a determinant for health in that it limits the living envi-
ronment. Furthermore, in addition to these meanings of ‘local,
the local government is a basic administrative unit for actual-
ization and practical realization of local issues and demands.
For this reason, domestic studies on the differences in health
status among local areas and the main causes of these differ-
ences have been performed [1-4].

The policies and expenditures of the local government af-
fect local residents in a narrow sense, in that projects are cus-
tomized in each area according to the residents’demands and
in a broad sense through city planning and attracting enter-
prises. In particular, in Korea, it should be noted that the con-
texts of policies and expenditures among local governments
have diverged since local government leadership positions
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became elected positions in 1995. In addition, recent increases
in social expenditures should be considered as well; the aver-
age annual increase has been 16.8% from 1990 to 2003 [5]. At
this point, the question can be raised about how policies and
expenditures of local government practically affect residents.
More specifically, the question of whether social expenditures
of local governments have a positive effect on the residents’
standard of living and their welfare is worth asking.

The purpose of this study is to investigate the association
between the social expenditures of local governments and the
collective health status at the local level. Health status is con-
sidered to be a performance indicator through social expendi-
tures; however, so far, local governments have focused on ana-
lyzing determinants of social expenditures [6-8]. The history of
local government in Korea is relatively short, and the collec-
tion of data has been insufficient. Besides, the macroscopic
perspective on the factors affecting health status has not been
clearly developed.

So far, no domestic study has directly examined the relation-
ship between the social expenditures of local governments and
the health status at the local level. According to a previous
study on the association between public social expenditures
and suicide in 27 Organization for Economic Cooperation and
Development countries, an annual increase in social welfare ex-
penditures was related to a decrease of the suicide rate. How-
ever, the difference between that study and the present study
is that health status in the previous study was measured only
by suicide rates, and it was comparative study among nations
instead of domestic local areas [9]. In another Korean study an-
alyzing factors affecting the suicide rate in 248 cities, counties,
and provinces from 2006 to 2008, no significant relationship
was found between the proportion of two local government
expenditures spend on social welfare and the suicide rate [10].

Meanwhile, a number of studies on the effect of public so-
cial expenditures of local governments on the suicides rates as
an indicator of health status have been published in other
countries [11-15]. In Rajkumar and Swaroop’s study [11], the
relationship between the public social expenditures relative to
the gross domestic product and the under-5 mortality rate
with ordinary least square regression analysis combining data
from three years in 91 countries was reported; however, that
study analyzed multiple countries, sub-items of the social wel-
fare expenditures were not included, and the range of depen-
dent variables was insufficient. Among several studies on the
effect of the public expenditure of local governments on
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health status, the study of Dunn et al. [12] had the limitation
of a cross-sectional approach using data in only a certain year.
Kim and Jennings’ study [13] using panel data also had a limi-
tation, in that the standardized mortality rate was the only de-
pendent variable. In addition, in this study, the relationship
between the actual public expenditure and the standardized
mortality rate was not identified. The study of Farahani et al.
[14] is different from the present study in terms of the multi-
level analysis, in that variables related to the local government
level were included in the data of the private level. Minoiu and
Andres [15] reported that the percentages of public health
and welfare expenditures out of the total expenditures in ev-
ery state of the United States were related to the decrease in
the suicide rates from 1982 to 1997. However, like other stud-
ies, explanatory variables and dependent variables were insuf-
ficient and not concrete.

Referring to previous studies, the social expenditures per
capita and variables like social welfare, health care, and educa-
tional welfare, which are the functional substructures in the
social expenditure database were included in this study. More-
over, to investigate the effect of the social expenditures of lo-
cal governments on their (local) mortality levels, the age-stan-
dardized mortality rate and the premature death index were
treated as dependent variables. Furthermore, using panel
data, the dynamic relationship by repetitive observations was
estimated and the statistical stability was acquired [16]. Hy-
potheses of this study are as follows: 1) There should be an as-
sociation between the social expenditures of local govern-
ments and the age-standardized mortality rate as a local col-
lective mortality level. 2) If the social expenditures affect the
age-standardized mortality rate, the reason for it should be
that social expenditures can cause a decrease in the incidence
of premature death, a proxy for social loss. 3) In terms of the
voluntary efforts of local governments to provide for the social
welfare, a high percentage of self-operated social welfare proj-
ects and financial coverage (the local government’s own social
expenditures) for local social welfare would have positive ef-
fects on local mortality rates.

METHODS

Geographic areas were classified into cities, counties, and
provinces according to the government administrative system.
For the data on the social expenditures by cities, counties, and
provinces, the raw data from the Social Expenditure Database
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(DB) provided by the Korean Institute for Health and Social Af-
fairs (KIHASA) from 2004 to 2010 was used. Data for total ex-
penditures, the local tax, the self-reliance ratio of local finance,
and the number of beneficiaries for National Basic Living Se-
curity were variables provided from KIHASA. In addition, the
number of resident registrations, the divorce rate, and the
age-standardized mortality rate out of the total population in
2005 were collected from the data of Statistics Korea.

The raw data of the Social Expenditure DB is panel data es-
tablished in 230 cities, counties, and provinces (228 cities,
counties, and provinces in 2010 because the city of Masan and
Jinhae were integrated into the city of Changwon in South
Gyeongsang Province [Gyeoungsangnam-do] in 2010) from
2004 to 2010. The panel regression model, which contained
the age-standardized mortality rate by sex in cities, counties,
and provinces from 2005 to 2010 as a dependent variable, was
used to analyze the effect of the social expenditures on the
mortality level. Explanatory variables by the classification of
functional structure in the Social Expenditure DB are as fol-
lows: the total social expenditures per capita, the health care
expenditures, the expenditures for food and drug safety, and
the sum of social welfare expenditures per capita for National
Basic Living Security, the support for vulnerable social groups,
child care, families, women, seniors, adolescents, labor, veter-
ans, and housing, the expenditures for educational welfare for
preschool, elementary, middle, and high school education,
and continuing and occupational education. In addition, the
share of social expenditures, the share of health care expendi-
tures, and the share of food and drug safety expenditures out
of the total expenditures were calculated.

Next, the regression model for the premature death index as
a dependent variable was used to examine the effect of social
expenditures on the decrease in premature death. This prema-
ture death is socially disadvantageous. The premature death
index represents the years of potential life loss, which means
the sum of premature death years in those who died at age 75
years old and below are calculated per 1000 people [4,17].

A lag effect of one to two years was also shown because the
effect of the social expenditures on health status would not
appear immediately. In a previous study analyzing 25 years of
data, a one-year lag effect was adopted [15]. In this study, the
reason a one- to two-year lag effect was applied was to mini-
mize the decrease in the sample size in the regression model,
because data for the dependent variables were from 2004 or
2005 to 2010. Another reason is that the interpretation of the

Social Expenditures and Mortality Levels

results would be difficult in case of the applying a longer lag
effect because the election cycle for the local governments of
Korea is four or five years, and social welfare policy can change
after an election.

The response and the effort of local governments to address
local health issues and social welfare demands are the main
factors guaranteeing the effectiveness and the efficiency of
their projects. However, it is difficult to characterize large so-
cial expenditures of local governments to mean the active re-
sponse to social welfare demands because some portion of
the social expenditures of local governments is supported by
the central government.

According to a previous study, the proportion of social wel-
fare projects that a local government operates and funds itself
is a better indicator of their voluntary effort than the propor-
tion of the budget spent on social expenditures or the amount
of social expenditures per capita. The proportion of the local
government’s budget dedicated to locally managed social
welfare projects (the social expenditures of the locally man-
aged projects/the total social expenditure X100) and the
share of the local government’s budget allocated to self-fi-
nanced social expenditures (the share of social expenditures
financed by the local government/the total social expendi-
ture X 100) as variables show the local government’s voluntary
effort on local health issues and their demands [18]. In this
model, the result taking into account the lag effect was not
shown because the data for locally managed and funded so-
cial welfare projects were collected only from 2007 to 2010.

The fixed effect model was used in the panel regression
model to reflect the unique characteristics of each of the 230
cities, counties, and provinces. Because factors affecting the
local mortality rate are diverse, adjusted variables included
years, local tax rates per capita, the number of National Basic
Living Security beneficiaries per 1000 people, the divorce rate,
and a local dummy variable (urban/rural). Akaike’s information
criterion was used to select adjusted variables. The autocorre-
lation was verified by a Wooldridge test in every regression
model. Statistical analysis was performed with STATA version
12 (Stata Co., College Station, TX, USA).

RESULTS

The general statistics for major variables by city, county, and
province from 2004 to 2010 are shown in Table 1. As the years
passed, social expenditures have increased, while male and fe-
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2004 2005
Total expenditures 282 000 309 000
(213 000) (229 000)
Total social expenditures’ 44 400 54 600
(27 500) (33 600)
National basic livelihood security 13000 14800
(8632) (10 100)
The disadvantaged group 2121 2935
(2131) (4212)
Senior 7422 7994
(5044) (4412)
Health care 5684 6638
(6207) (5678)
Food and drug safety 70.3 67.3
(22) (26)
National basic livelihood security 6009.2 6420
recipients (n) (4093.5) (4455.5)
Populations (n) 208 819.3 209 672.6
(191 312.4) (193 476.7)
Local tax revenue' 39900 42 800
(54 100) (60 200)
Financial independence ratio (%) 29.7 304
(16.5) (17.6)
Standardized mortality (M)? - 745
(100.2)
Standardized mortality (F)? - 376
(41.7)
Premature death index (M) 92.8 87.1
(28.1) (25.8)
Premature death index (F) 38.7 372
(10.4) (8.8)
No. of local governments 230 230

Values are presented as mean (standard deviation).
M, male; F, female.

'Unit: 1 000 000 Korean won.

“Standardized mortality per 100 000 populations.

male standardized mortality rates and premature death in-
dexes have decreased. The percentages of standardized mor-
tality rates and the premature death index as variables in the
males were higher than those of the females.

The correlation coefficients among major variables are
shown in Table 2. The social expenditures per capita showed a
positive correlation with the male standardized mortality rate
and the male and the female premature death indexes. The lo-
cal finance self-reliance ratio demonstrated a negative correla-
tion with the standardized mortality rate and the premature
death index in both males and females. The ratio of the local
governments’ self-managed social welfare projects and their
self-financed coverage showed negative correlations with the
female standardized mortality rate.

(267 000)
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2006 2007 2008 2009 2010
337 000 363 000 420000 445 000 429000
(296 000) (295 000) (312 000) (305 000)
63 300 71600 86 600 106 000 115000
(40 300) (75 000) (53 000) (67 200) (80 000)
16 200 20 000 21600 24 800 23200
(11 300) (13 300) (14 300) (16 700) (16 900)
3330 9480 10 700 12 500 13 800
(2906) (6936) (7555) (9047) (11 100)
10 400 12 200 20 600 24 600 25500
(6068) (6732) (10 900) (12 800) (14 700)
7045 6720 7485 7807 8027
(4356) (4012) (4648) (4553) (4981)
55.8 699 400.4 485.4 534.2
(20.4) (55.9) (573.7) (422.8) (453.3)
6525.9 6593.3 6530.9 6686.2 6705.2
(4640.8) (4732.1) (4772.2) (4997.5) (5159.4)
2105795 2117812 212 955.4 213 958.6 219 054.4
(195 609.2) (197 181.5) (198 866) (200 354.1) (211127.7)
47 400 54 600 61300 63 800 66 500
(67 200) (78 500) (86 700) (86 700) (64 900)
28.9 28 28.3 28.7 28.2
(17) (16.3) (16.9) (17.1) (16.6)
708.7 680.4 662 634 626
(97) (91.1) (90.9) (89.5) (88.1)
355.8 344.9 324 308.9 302.2
(38.7) (38.5) (35.4) (35) (32)
83.4 80.8 79.3 78.8 76.9
(25.3) (23.4) (22.4) (22.4) (20.6)
345 34.9 336 33 31.4
9) (8.3) (7.1) (7.1) (6.5)
230 230 230 230 228

The Association Between Social Expenditures
and the Age-standardized Mortality Rate

The associations between social expenditures and the age-
standardized mortality rates by sex are summarized in Table 3.
The variable which showed a significant relationship with the
standardized mortality rate in the same year was the expendi-
tures for food and drug safety. An increase in expenditures by
100 000 Korean won (approximately 100 US dollar) caused a
decrease in the standardized rate of 70.8 among every 100 000
people. Moreover, the expenditures for food and drug safety
had a relationship with the female standardized mortality rate
two years later (a decrease in the standardized mortality rate
of 71.6 people for an increase in expenditures by 100 000 Ko-
rean won). However, the result was not consistent because the
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Regional
local tax deprivation

Per capita
revenue

Financial
indepen-
dence ratio

Self-

Self-oper-

Premature Premature Percapita Percapita Per capita

Standard-

Standard-

ized mortal- ized mortal- death index death index social wel- health care food & drug ated project financed

ity (F) (M) (F) fare expen- expendi- safety ex- ratio ratio

ity (M)

tures penditures

ditures

Standardized mortality (M)

0.666*
0.799*
0.592*
0.329%

Standardized mortality (F)

1
0.703*
0.535*

0.394*
0.68*

Premature death index (M)
Premature death index (F)
Per capita social welfare

1

0.355*

-0.054*

expenditures
Per capita health care

0.047 0.489* 0.37* 0.701*

0.316*

expenditures
Per capita food & drug

-0.095* 0.149* 0.134* 0.447* 0.309*

0.016

safety expenditures
Self-operated project ratio

Self-financed ratio

0.189*
0.3*

0.267*
0.309*
-0.433*
0.124*
0.605*

0.373*
0.249*
-0.578*

-0.008

0.063

-0.287*
-0.188*
-0.31%

-0.113*
-0.089*
-0.588*
-0.045

1
0.299*
0.529*
0.174*

0.767*
0.225*
0.5*

0.015
-0.554*

0.034
-0.698*
-0.015

1
0.291*
-0.703*

-0.167*
0.197*
0.268*

Financial independence ratio
Per capita local tax revenue

Regional deprivation

0.261*

0.004

-0.105*
0.166*

1

0.062*

0.175*

0.598* 0.71*

0.822*

0.567*

M, male; F, female.

*p<0.05,

Social Expenditures and Mortality Levels

female standardized mortality rate in the same year showed a
negative relationship, an increase in the standardized mortali-
ty rate of 34.6 per increase in expenditures by 100 000 Korean
won. The general social expenditures per capita had a relation-
ship with a decrease in the female standardized mortality rate
two years later (a decrease in the standardized mortality rate
of 2.7 per increase of expenditures by 100 000 Korean won).

The social expenditures per capita, the expenditures for
health care, the share of social expenditures out of total ex-
penditures, and the share of health care expenditures out of
total expenditures showed no significant relationships with
the standardized mortality rates in either sex.

The Relationship Between the Social Expendi-
tures and the Premature Death Rate

The relationship between social expenditures and the pre-
mature death rate is summarized in Table 4. The social expen-
ditures per capita showed a significant relationship with the
premature death index for both males and females. This result
was still consistent even when a lag effect with one to two
years was applied. The premature death index was decreased
by 0.5 to 1in 1000 people with an increase in expenditures by
100 000 Korean won. Like the relationship with the standard-
ized mortality rate, the expenditures for food and drug safety
had a relationship with decreases in the male premature death
index in the same year and the female premature death index
two years later; however, there was no relationship with the
female premature death index in the same year.

The expenditures for health care per capita were associated
with a reduction of the female premature death index one
year later. The premature death index was decreased by 1.2
with the increase of expenditures by 100 000 Korean won. The
general social expenditures per capita were related with de-
creases in the male and the female premature death indexes
in the same year and one and two years later. The premature
death index decreased by 0.6 to 1.3 with an increase in expen-
ditures by 100 000 Korean won. The expenditures for educa-
tional welfare per capita showed a relationship with the pre-
mature death indexes for males in the same year and for males
and females one year later. The premature death index was
decreased by 0.8 to 1.1 with an increase in expenditures by
100 000 Korean won.

There was no relationship between the share of health care
expenditures as a proportion of the total expenditures and the
premature death index; however, the share of social expendi-
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Standardized mortality' (female)

Same year 1-yeartime lag  2-year time lag Same year 1-yeartime lag  2-year time lag
Total social expenditures? -0.001 -0.013 0.013 -0.005 -0.006 -0.009
(-0.026, 0.023 (-0.037,0.012 (-0.017,0.042 (-0.018, 0.009 (-0.019, 0.008 (-0.025, 0.007
[0.23]) [0.26]) [0.44]) [0.39]) [0.35]) (0.27])
Health care expenditures? 0.076 -0.046 -0.015 -0.009 -0.02 0.001
(-0.017,0.168 (-0.136, 0.045 (-0.111,0.08 (-0.06, 0.042 (-0.07,0.03 (-0.052, 0.054
[0.28]) [0.29]) [0.41]) [0.39]) [0.36]) [0.27])
Food & drug safety -0.708* 0.263 -0.099 0.346* -0.359* -0.716*
expenditures (-1.294,-0.121 (-0.335, 0.861 (-0.74,0.543 (0.022, 0.67 (-0.69, -0.029 (-1.069, -0.364
[0.23]) [0.33]) [0.41]) [0.38]) [0.36]) (0.29])
Sum of general social -0.008 -0.007 0.018 -0.008 -0.001 -0.027*
expenditures? (-0.042,0.025 (-0.042, 0.028 (-0.026, 0.062 (-0.026, 0.01 (-0.02,0.019 (-0.051, -0.002
[0.22]) [0.30]) [0.44]) [0.38]) [0.36]) [0.26])
Sum of educational -0.013 -0.028 -0.005 -0.008 -0.012 0.01
welfare expenditures’ (-0.061, 0.034 (-0.077,0.022 (-0.049, 0.06 (-0.034,0.018 (-0.039, 0.015 (-0.02,0.04
[0.23]) [0.30]) [0.42]) [0.39]) [0.36]) [0.27])
Share of social 0.556 0.12 -0.187 0.396 0.249 0.421
expenditures (%) (-0.295, 1.407 (-0.734,0.974 (-1.186, 0.812 (-0.074, 0.866 (-0.223, 0.721 (-0.133,0.975
[0.17]) [0.31]) [0.42]) [0.38]) [0.35]) [0.28])
Share of health care 1.454 -2.077 -1.114 1.363 -0.259 0.795
expenditures (%) (-2.647,5.554 (-5.723, 1.569 (-4.921,2.692 (-0.902, 3.627 (-2.277,1.8 (-1.318, 2.907
[0.23]) [0.33]) [0.42]) [0.38]) [0.36]) [0.27])
Share of food & drug -16.752 -1.764 -15.278 6.124 -10.565 -4.427
safety expenditures (%) (-37.572, 4.067 (-22.528,19.0 (-36.871,63.14 (-5.385, 17.633 (-22.039, 0.909 (-16.422,7.567
[0.26]) [0.32]) [0.42]) [0.38]) [0.37]) [0.27])

Each column represents regression coefficient® (95% confidence interval [R?]) of multiple regression, respectively.

'Unit: per 100 000 populations.
21000 Korean won per capita.

*Adjusted by year, national basic livelihood security beneficiaries per 1000 capita, divorce rate, local tax revenue per capita, region dummy (urban/rural).

*p<0.05.

tures and expenditures for food and drug safety among total
expenditures were, rather, related to the increase in the pre-
mature death index.

The Relationship Between the Voluntary Effort

of the Local Government and the Mortality Level

The result of the regression model with the ratio of the local
government’s self-managed social welfare projects and their
self-financing as explanatory variables is shown in Table 5. The
ratio of the local government’s self-managed social welfare
projects showed an association with the decline in the female
standardized mortality rate. The standardized mortality rate
was declined by 0.42 for each increase of one percentage
point in expenditures for self-managed projects. However,
there was no association with the premature death index. The
ratio of the local government’s self-financing had no relation-
ship with the standardized mortality rates or the premature
death indexes in either sex. This result is not presented in the
table due to the limited data; however, considering the lag ef-

fect of one to two years, the local government’s voluntary ef-
fort had no relationship with the standardized mortality rate
or the premature death index.

DISCUSSION

The standardized mortality rate and the premature death
index varied significantly from year to year in every fixed effect
regression model. The decline in the two dependent variables
from year to year was mostly linear. This means that a period
effect existed. However, the social expenditures per capita had
a significant relationship with the premature death index even
after adjustment for the period effect. Because of different
definitions of variables, the composition of the regression
model, and the time ranges, it is difficult to directly compare
this study and previous studies from the US. However, unlike
the US study in which the total standardized mortality rate by
states decreased by 3.8 people in 100 000 people with each
increase in 100 US dollars of spending in the same year, the
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Premature death index (male) Premature death index (female)

Same year 1-yeartime lag  2-year time lag Same year 1-yeartime lag  2-year time lag
Total social expenditures’ -0.01* -0.009* -0.009* -0.005% -0.007* -0.005%
(-0.015, -0.006 (-0.014,-0.004 (-0.015,-0.003 (-0.007, -0.002 (-0.01,-0.004 (-0.009, -0.002
[0.17]) [0.24)) [0.44]) [0.15]) [0.01]) (0.19])
Health care expenditures’ -0.016 -0.003 -0.019 -0.004 -0.012* -0.001
(-0.034, 0.002 (-0.022,0.016 (-0.039, 0.0002 (-0.015, 0.007 (-0.023, -0.001 (-0.013, 0.011
[0.41]) [0.48]) [0.50]) [0.30]) [0.13]) [0.29])
Food & drug safety -0.196* -0.102 -0.01 0.087* -0.427 -0.135%
expenditures’ (-0.316,-0.075 (-0.227,0.022 (-0.142,0.121 (0.015, 0.159 (-0.117,0.032 (-0.215,-0.056
[0.44)) [0.48]) [0.55]) [0.33]) [0.21]) [0.29])
Sum of general social -0.013* -0.011* -0.013* -0.006* -0.006* -0.013*
expenditures’ (-0.019, -0.007 (-0.018, -0.004 (-0.022, -0.004 (-0.01, -0.002 (-0.01, -0.002 (-0.018,-0.008
[0.21]) [0.28]) [0.43]) [0.14]) [0.01]) [0.02])
Sum of educational -0.01* -0.011* -0.0001 -0.003 -0.008* -0.006
welfare expenditures' (-0.019, -0.0005 (-0.021,-0.001 (-0.011,0.011 (-0.009, 0.003 (-0.014,-0.002 (-0.0003, 0.013
[0.44]) [0.47)) [0.55]) [0.31]) [0.17]) [0.30])
Share of social 0.338* 0.156 0.145 0.173* 0.098 0.274*
expenditures (%) (0.181, 0.495 (-0.022,0.334 (-0.06, 0.35 (0.079, 0.267 (-0.008, 0.204 (0.151,0.397
[0.20]) [0.39]) [0.51]) [0.13]) [0.08]) [0.10])
Share of health care -0.112 -0.262 0.016 0.213 -0.038 0.411
expenditures (%) (-0.838,0.615 (-1.022,0.498 (-0.767,0.799 (-0.221,0.647 (-0.491, 0.415 (-0.062, 0.884
[0.47]) [0.50]) [0.55]) [0.32]) [0.22]) [0.29])
Share of food & drug -0.813 -0.612 -1.268 3.295% 0.425 0.968
safety expenditures (%) (-5.059, 3.433 (-4.937,3.713 (-3.195,5.712 (0.761,5.828 (-2.153, 3.004 (-1.722,3.658
[0.47]) [0.49]) [0.55]) [0.31]) [0.22]) [0.29])

Each column represents a regression coefficient? (35% confidence interval [R?]) of the multiple regression.

'1000 Korean won per capita.

ZAdjusted by year, national basic livelihood security beneficiaries per 1000 capita, divorce rate, local tax revenue per capita, region dummy (urban/rural).

*p<0.05.

Self-operated project ratio of local

government (%)

Self-financed ratio of local

government (%)

*p<0.05.

Standardized mortality’

Male

0.323

(-0.338,0.984 [0.2])

0.724

(-0.008, 1.455[0.15])

Each column represents a regression coefficient? (95% confidence interval [R?]) of the multiple regression.
'Unit: per 100 000 populations.
?Adjusted by year, national basic livelihood security beneficiaries per 1000 capita, divorce rate, local tax revenue per capita, region dummy (urban/rural).

Female
-0.424*

(-0.787,-0.062 [0.28])

0.288

(-0.114, 0.691[0.21])

(-0.036, 0.229 [0.52])

(-0.056, 0.238 [0.52])

Premature death index
Male
0.096

Female
-0.005

(-0.076, 0.086 [0.30])

0.0002

(-0.089, 0.09 [0.30])

social expenditures per capita in the previous study were not
related with the standardized mortality rate [12].
Expenditures for health care and for food and drug safety,
which belong to the health and welfare budget category in
the classification system of the Social Expenditure DB did not
showed a consistent relationship with the decrease in the
standardized mortality rate and the premature death index,
which represent the mortality level. Expenditures for food and

drug safety per capita showed a noticeable relationship with
the standardized mortality rate (a decrease in the standard-
ized mortality rate of 70 for each increase of one percentage
point); however, expenditures for food and drug safety per
capita showed a negative association with the female stan-
dardized mortality rate and the premature death index in the
same year. One reasonable interpretation is that there are di-
verse variables like the relevance of health care policy, the effi-
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ciency and the effectiveness of services, and the exact delivery
of services to those who need them during the process of ac-
tualizing the expenditures for health and welfare [19].

Another reason is that various social determinants affecting
health status exist. The following results partly support this;
the general social expenditures per capita had a significant re-
lationship with the female standardized mortality rate even
though there was no relationship between the social expendi-
tures per capita and the health care expenditures per capita
and the standardized mortality rate, while general social ex-
penditures and expenditures for educational welfare were ob-
viously associated with the premature death index. In a previ-
ous study on the effect of social expenditures by states on the
suicide rate, unlike social expenditures, expenditures for
health care had no statistical significance [15].

Unlike social expenditures per capita, expenditures for food
and drug safety, general social expenditures, and expenditures
for educational welfare, the voluntary effort of local govern-
ments did not show a significant association with the prema-
ture death index. This result could be explained (understood)
by noting that public health-related demands with varying
health status among local areas have not been considered in
the planning, decision making, and implementation processes
of local government policy [1]. However, the size, the level,
and the approach of the voluntary efforts of local govern-
ments vary widely. Given this variation, if the dependent vari-
ables were established with different priorities such as the
smoking rate or the harmful drinking rate in each local area, a
meaningful result would be produced. Thus, careful attention
is required to interpret the results. In addition, data on social
expenditures analyzed in this study is limited in representing
the efforts for social welfare by local governments because the
social expenditures of local governments occupies only a por-
tion of the total social expenditures that affect the local resi-
dents, and while the share of the total medical care budget is
4% to 6% in cities, counties, and provinces, there is no shared
medical care budget in Seoul Metropolitan City or the autono-
mous regions of the metropolitan city [20].

It is also important not to overlook the direct application of
the results of this study to policy. An increase in social expen-
ditures per capita by 100 000 Korean won was associated with
a decrease in the premature death index by 0.5 to 1 per 1000
people. However, in reality, it is difficult to apply this result to
the local level. In other words, it is not easy to determine
whether the social expenditures of 10 billion Korean won
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(about 10 million US dollar) could prevent as much as 50 to
100 of potential loss of life. It has been shown that the social
welfare variables relationship to the standardized mortality
rate and the premature death index of local governments vary
because the share of social expenditures out of the total ex-
penditures does not have a relationship with the premature
death index, and the expenditures for health care has only a
limited effect. This means that lowering the mortality (i.e., in-
creasing the age of mortality) through actual spending policy
would be complex given the range of factors involved.

The limitations of this study are as follows: first of all, endo-
geneity was not fully taken into account. The local tax, which
is an adjusted variable in the regression model, has a relation-
ship with variables for social expenditures, and this endogene-
ity could cause a decrease in the explanatory power of the re-
gression equation. However, an appropriate variable to be
used as the instrumental variable could not be selected from
the available data. Related to the first limitation, a second one
is that diverse variables are insufficient. For a valid study de-
sign, taking into consideration diverse mortality levels, suffi-
cient data to present the current status and characteristics of
local governments is required. However, the currently avail-
able data at the city, county, and province levels is inadequate.
For this reason, the presentation and understanding of rela-
tionships among variables are limited. In particular, it is known
that variables for income and poverty of local areas are related
to the mortality rate [21]. However, a number of variables re-
lated to local areas could not be included in this study. A re-
gional deprivation index was considered as an adjusted vari-
able; however, this index was excluded in the final model be-
cause it needed to be included as a time-invariant variable
due to the lack of the data for every year, and this index itself
showed a strong correlation with social expenditures.

The third limitation regards the consideration of the lag ef-
fect. During the study period, the standardized mortality rate
and the premature death index varied significantly from year
to year. To explain this result requires the assumption that so-
cioeconomic and public health factors have influenced the in-
crease in the age of mortality rather than that this result is a
spontaneous event based on a spontaneous increase in the
mortality level without interventions through specific policies.
The relationship between the standardized mortality rate and
the premature death rate on the one hand, and general social
expenditures and expenditures for educational welfare, on the
other, implies that there are various determinants for health.
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Moreover, social expenditure variables showed a relationship
with the standardized mortality rate and premature death in-
dex. This result connotes that sufficient time is needed for the
implementation of social expenditure budgets by practical pol-
icies and for their effects to appear. Because there must be oth-
er determinants for health that are not included in the regres-
sion equation of this study, the confusion would be partly alle-
viated if a more elaborate range of factors affecting the mortal-
ity level of local areas were included in the regression model.
This study was designed to examine the association be-
tween the social expenditures of local governments and the
mortality level. Thus, the following results were confirmed.
First, an association between social expenditures and the mor-
tality level was identified. The social expenditures per capita
showed a relationship to a decrease in the premature death
index; however, there was no significant relationship with the
standardized mortality rate. Second, the effects of variables for
public health areas including health care, and food and drug
safety were limited and did not show consistency. Third, the
voluntary effort of local governments was related with a de-
crease in the female standardized mortality rate; however,
there was no relationship with the premature death index.
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