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<Abstract>

Objectives : The purpose of this study was to evaluate the productivity changes of 18 public health
centers in Gangwon-do from 2006 to 2013 using the Malmquist Productivity Index(MPI). Methods :
Data were collected from Statistics Korea from 2006 to 2013. The input variables were the numbers of
medical, nursing and administrative personnels. The output variables were the performances of health
promotion programs. Along with the traditional input-oriented DEA analysis, the MPI was calculated.
Results : First, among the 18 public health centers, the productivity index of 14 public health centers
was increased. Second, the annual productivity showed a 6% increase. Third, the productivity
improvements were mainly caused by Scale Efficiency Change. Conclusions : Improving the
productivity of public health centers requires the support and external policies of the national and local
government. Internally, public health centers need to maintain scale optimization of the center.

Additionally, efforts should be made to effectively use limited resources.
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Using the Malmquist Productivity Index(2006-2013)

<Table 1> Descriptive statistics of the input and output variables

[mean(SD)]
Variables 2006 2007 2008 2009 2010 2011 2012 2013 ngg‘
Medical 16.0 16.7 175 165 16.5 16.8 16.1 15.1 16.4
| personnels (4.7) (7.3) (7.8) (6.6) (5.2) (6.9) (5.4) (5.5) (6.1)
" Nursing 16.6 175 172 16.0 16.2 15.8 16.3 153 16.4
5 personnels (5.1) (6.6) (7.3) (7.4) (6.9) (6.4) (7.9) (6.8) (6.7)
U Administrative  11.6 10.5 122 10.3 10.5 102 10.1 1.7 10.9
personnels (6.9) (5.1) (5.1) (5.2) (5.3) (5.4) (5.8) (6.3) (5.6)
Medical
i 34,884 30324 41,545 34199 40693 44,022 47,380 40144 40,273
vl (31,922)  (39251) (41,607) (35,530) (403,34) (44,921) (50,854) (40,016) (40,100)

Oral health 18,293 15,248 16,836 15,674
activities (24,582)  (22,699) (23,876) (20,016)

14,023 16,186 15,959 13,565 15,723
(11,3100 (14,565)  (15,132)  (16,744)  (18,747)

~c DT ~tc O

Maternal and
child health
care activities

1,137 1,457 1,674 1,452
(1,115)  (1,485)  (1,853)  (1,421)

1,673 1,746 1,736 2,127 1,612
(1,825)  (1,943)  (2,101)  (1,123)  (1,602)

SD: Standard Deviation
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(2006-2013)
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<Table 2> The average of the Malmquist Productivity Index for the study years by Public health centers

DMU MPI TCl TECI PECI SECI
A city 0.934 1.008 0.927 0.948 0.978
B city 1.026 1.026 1.000 1.000 1.000
C city 1.013 1.013 1.000 1.000 1.000
D city 0.991 0.994 0.997 1.000 0.997
E city 0.994 0.981 1.013 1.000 1.013
F city 1.074 1.025 1.048 1.000 1.048
G city 1.052 0.979 1.075 1.000 1.075
H county 1.125 1.027 1.095 1.025 1.068
| county 1.035 1.006 1.029 0.999 1.030
J county 1.082 0.991 1.091 1.020 1.070
K county 1.135 0.996 1.140 1.039 1.097
L county 1.124 1.021 1.101 0.980 1.124
M county 0.959 0.994 0.965 0.988 0.977
N county 1.129 1.053 1.072 1.007 1.065
O county 1.121 1.033 1.085 1.000 1.085
P county 1.140 1.041 1.099 1.000 1.099
Q county 1.020 1.008 1.012 0.971 1.041
R county 1.212 1.022 1.186 1.000 1.186

DMU : Decision Making Units / MPI : Malmquist Productivity Index / TCI : Technical Change Index /
TECI : Technical Efficiency Change Index / PECI : Pure Efficiency Change Index /
SECI @ Scale Efficiency Change Index

<Table 3> The trends of the Malmquist Productivity Index for 2006-2013

Year MPI TCl TECI PECI SECI
2006~2007 1.086 1.082 1.004 0.972 1.032
2007~2008 0.970 0.983 0.987 0.953 1.036
2008~2009 1.037 0.962 1.079 1.049 1.029
2009~2010 1.011 0.962 1.051 1.010 1.040
2010~2011 1.103 1.099 1.003 0.985 1.019
2011~2012 1.042 1.141 0.913 1.019 0.897
2012~2013 1.206 0.882 1.368 1.005 1.361
Mean 1.063 1.012 1.050 0.996 1.062

MPI : Malmquist Productivity Index / TCI : Technical Change Index /
ECI : Technical Efficiency Change Index / PECI : Pure Efficiency Change Index /
SECI : Scale Efficiency Change Index
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