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Data envelopment analysis-based evaluation of pharmacy efficiencies of military hospitals
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[ABSTRACT] Objective: To evaluate the relative efficiency of pharmacies in military hospitals,so as to provide evidence for rational
allocation in medicinals resources in hospitals. Methods: Data envelopment analysis (DEA) was used to evaluate relative efficiencies of 71
pharmacies in military hospitals (also as decision making units, DMUs). The input factors included pharmacy personnels, equipment,
areas of pharmacies, and development funds; the output factors included drug charge, clinical pharmaceutical service, pharmaceutical
information service,academic achievements and research activities. Decomposition of the pharmacy efficiencies under different economic
conditions was performed to evaluate the scale efficiency (SE) ,the resource disposal efficiency (DE) and the technical efficiency (TE).
Pearson correlation analysis and chi-square test were used for statistic analysis. Results: DEA results showed that the relative efficiency
of the 28 pharmacies was 1, they were DEA effective; the relative efficiency of the 43 DMUs was less than 1,indicating the presence of
efficiency loss. Multiple linear regression analysis showed that hospital grade,bed number.clinical time of pharmacists, HR flow-in rate,
proportions of pharmacists with undergraduate or graduate diploma, bed utilization rate,etc. were correlated with the 5 output factors.
Five multiple linear regression equation were established. We also found that the distribution of pharmacies of SE, DE, and TE non-
efficiency were significantly different between hospitals of different grades; the distribution of pharmacies of DE, and TE non-efficiency
were significantly different between hospitals located in different regions. Pearson correlation analysis showed that the DEA efficiency of
pharmacies was correlated with hospital grade, not with the area or the city where the hospitals located. Conclusion: The grades of
military hospitals and the subsequent effective allocation of resources and technologies may be the key factor to increase the efficiencies of
pharmacies.
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Tab 1 Decomposition of DEA efficiency of 71 military hospital pharmacies based on C*R model decision making units

DMU EVW EVS E®S TE DE SE

1 0.837 15 0.812 57 0.799 28 0.837 15 0.970 64 0. 983 65
2 1 1 1 1 1 1

3 1 1 0.634 24 1 1 0.634 24
4 1 0.450 13 0. 448 26 1 0.450 13 0.995 84
5 0.815 09 0. 740 24 0.696 80 0. 815 09 0.908 17 0.941 31
6 1 1 1 1 1 1

7 1 1 1 1 1 1

8 1 1 1 1 1 1

9 0.518 54 0.512 83 0.511 74 0.518 54 0.988 99 0.997 88
10 0.496 71 0.371 70 0.332 13 0.496 71 0.748 33 0.893 53
11 1 1 1 1 1 1
12 0.667 54 0.667 54 0.636 31 0.667 54 1 0.953 21
13 1 0.352 34 0.336 98 1 0.352 34 0.956 41
14 1 1 0.692 15 1 1 0.692 15
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DMU EVW EVS E®S TE DE SE
15 1 1 1 1 1 1
16 1 1 1 1 1 1
17 1 1 1 1 1 1
18 1 1 1 1 1 1
19 1 0.765 05 0.562 13 1 0. 765 05 0.734 76
20 1 0.641 65 0.634 24 1 0.641 65 0.988 46
21 0.692 54 0.676 73 0.507 77 0.692 54 0.977 16 0.750 34
22 1 1 0.993 98 1 1 0.993 98
23 0.544 95 0.539 31 0.525 80 0. 544 95 0. 989 65 0.974 95
24 0. 750 12 0.629 30 0.615 76 0.750 12 0.838 93 0.978 48
25 1 0.910 22 0.831 08 1 0.910 22 0.913 05
26 1 1 1 1 1 1
27 1 0.596 63 0.566 71 1 0.596 63 0. 949 86
28 0. 455 55 0.441 76 0.422 56 0. 455 55 0.969 74 0. 956 55
29 0.424 37 0.424 37 0.422 62 0.424 37 1 0.995 88
30 1 1 0.661 86 1 1 0.661 86
31 1 0.866 51 0. 857 02 1 0.866 51 0.989 04
32 0.322 91 0.322 91 0.302 71 0.322 91 1 0.937 45
33 1 1 1 1 1 1
34 0.924 72 0.851 87 0.819 16 0.924 72 0.921 22 0.961 59
35 1 1 1 1 1 1
36 1 0. 985 35 0.656 13 1 0.985 35 0.665 89
37 0.772 37 0.733 30 0.732 92 0.772 37 0.949 41 0.999 49
38 1 0.755 33 0.592 90 1 0.755 33 0.784 95
39 1 1 1 1 1 1
40 0. 640 95 0.551 13 0. 385 47 0.640 95 0. 859 87 0.699 42
41 1 1 1 1
42 1 0.798 86 0.652 45 1 0. 798 86 0.816 72
43 1 1 0.996 12 1 0.996 12
44 1 0.929 32 0.897 59 1 0.929 32 0. 965 86
45 1 1 1 1
46 1 0.822 08 0. 481 67 1 0.822 08 0.585 92
47 1 1 1 1 1 1
48 1 1 1 1 1 1
49 0. 488 40 0.420 67 0.384 47 0.488 40 0.861 31 0.913 95
50 0.391 24 0.372 61 0.282 94 0.391 24 0.952 40 0.759 33
51 0. 438 56 0.429 65 0.166 38 0. 438 56 0.979 68 0. 387 24
52 0.492 90 0.452 04 0.320 62 0.492 90 0.917 11 0.709 28
53 0.385 13 0.374 90 0.372 79 0.385 13 0.973 43 0.994 38
54 1 1 1 1 1 1
55 0.585 50 0.575 56 0.319 60 0. 585 50 0.983 01 0.555 28
56 1 1 1 1 1 1
57 0.561 51 0.554 31 0. 364 82 0.561 51 0.987 18 0.658 14
58 1 1 1 1 1 1
59 1 0.870 06 0.531 93 1 0.870 06 0.611 38
60 1 1 1 1
61 1 0.760 46 0.739 48 1 0. 760 46 0.972 40
62 1 1 1 1 1
63 1 0.550 00 0.524 85 1 0.550 00 0.954 27
64 1 1 1 1 1 1
65 1 1 1 1 1 1
66 1 1 1 1 1 1
67 1 1 1 1 1 1
68 1 1 1 1 1 1
69 0.403 96 0.393 40 0.392 25 0.403 96 0.973 87 0.997 08
70 1 1 1 1 1 1
71 0.536 12 0.535 20 0.523 22 0.536 12 0.998 27 0.977 62

DMU ; Decision making unit; EVV ;DEA efficiency hypothesis on varying returns to scale and weak free disposal input; EVS;DEA efficiency hy-
pothesis on varying returns to scale and strong free disposal input; E®S; DEA efficiency hypothesis on constant returns to scale and strong free

disposal input; TE: Technical efficiency; DE: Disposal efficiency; SE:Scale efficiency
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