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Application of data envelopment analysis in optimal allocation of military health resources
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[ABSTRACT] Objective: To explore the application of data envelopment analysis in optimal allocation of military health re-
sources. Methods: The relative technical efficiency of 52 military health service units (MHSUs) was assessed by C*GS* model,
a variable-return to scale, input oriented data envelopment analysis (DEA) method. MHSUs were classified with hierarchical
clustering analysis. The confounding factors (geographic factor and arms of service) were analyzed using Cochran-Mantel-Haen-
szel y* test and the output of health service was analyzed using Kruskal-Wallis H test; then the quantity of health resources of
different types of MHSUs was compared using Kruskal-Wallis H test and the structure of the resources was analyzed with ratios
of different items. Results: Eighteen of the 52 MHSUs were technical efficient and the median score was 0. 84. The relative
technical efficiencies of 52 MHSUs were clustered into 4 types: type A, type B, type C and type D, referring to the best per-
formance, average performance, inferior performance and the worst performance, respectively. The quantity of type D MHSUs
was higher than those of other types of MHSUs and the structure of type D MHSUs was unreasonable compared with other
types of MHSUs. The quantity and structure of type D MHSUs could be adjusted according to those of the type A or type B
MHSUs. Conclusion: Combined with other statistical methods, DEA can be used to evaluate, classify the relative technical effi-
ciency and analyze the resource allocation of different types of decision making units (DMUs). The quantity and structure of
health resource with inferior relative technical efficiency DMUs can be adjusted to optimize the allocation of health resources.
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Fig 1 Tree diagram of hierarchical clustering analysis of military health service units
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Tab 1

BB D EMMEREHER
Types of relative technical efficiency

of military health service units

T Number Median Range of
ype ;
of units score score

Type A 21 1. 00 0. 961,00
Type B 13 0.83 0.780.91
Type C 11 0. 64 0.57-0. 70
Type D 7 0. 44 0.23-0. 49
Total 52 0. 84 0.23-1. 00
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2.3 EAFREES M
231 BEEFAMN  yiux =10. 01, Pax =0. 19,
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Tab 2 Comparison of output in different types of relative technical efficiency of military health service units( Median)

Output index A T B TR AL s S S S P
Yearly outpatient and emergency visits 3 855 2 810 2 926 3516 0. 867 0. 465
Yearly inpatient visits 89 57 52 66 5.010 0.171
Yearly physical examination visits 681 720 537 743 0. 856 0.470
Yearly vaccination visits 875 760 368 456 5. 380 0. 146
Yearly times of water and {ood quarantine 88 71 24 34 4,441 0.218

* The output index was the data for a population of 1 000

2.3.3 TAEFRBEANHN HR DA 2 RA G2 L, D R
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R3 FAEABAFULBIENMELDIEREHSLR (PAH)
Tab 3 Comparison of quantity of health resources in different types of relative
technical efficiency of military health service units( Median)
Output index ooy o W2 oFn H P

Number of medical and managerial staffs 6 7 7 12 3.118 0.035
Number of beds 10 12 11 24 14.015 0. 001
Expense of health service(0. 1 million yuan) 19 14 15 35 15.433 0.001
Expense of pharmaceutical supply(0. 1 million yuan) 11 9 11 22 12.095 0. 007
Number of equipments 10 13 28 25 11. 540 0.009

* The output index was the data for a population of 1 000
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Tab 4 Comparison of structure of health resources in different types of relative technical

efficiency of military health service units of troops

Ratio Type A Type B Type C Type D
(n=21) (n=13) (=11 =17
Medical staffs : Managerial staffs 5:1 5:1 5:1 4:1
Doctors : Medico-technical personnel : Pharmacists : Nurses 7:1:1:1 6:1:1:1 7:1:2:1 5:2:1:1
Beds : Staffs 21 21 2:1 2:1
Expense of medical service : Expense of epidemic prevention : 18:1:2:3 8:1:1:2 14:1:1:3 8:1:1:2
Expense of technique improvement : Expense of management
Expense of pharmaceutical supply from arms of services : 1:1 1:1 2:1 2:1
Expense of pharmaceutical self-supply
Equipments above ¥ 10 000 : Equipments between ¥ 1 000 and ¥ 10 000 1:4 1:3 1:6 1:6
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