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Association between Efficiency and Quality of Health Care in South Korea Long-term Care
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Purpose: Objectives of this study were to investigate the association between efficiency and quality of health care in Long-term Care
Hospitals (LTCH) and determine related factors that would enable achievement of both high efficiency and high quality at the same time.
Methods: Major data sources were the “2012 Korean Assessment of Propriety by Long-term Care Hospitals” obtained from the Health
Insurance Review & Assessment Service. Cost variables were supplemented by a National Tax Service accounting document. First, data
envelopment analysis was performed by generating efficiency scores for each LTCH. Second, matrix analysis was conducted to ascer-
tain association between efficiency and quality. Lastly, kruskal-wallis and mann-whitney tests were conducted to identify related factors.
Results: First, efficiency and quality of care are not in a relationship of trade-offs; thus, LTCH can be confident that high efficiency-high
quality can be achieved. Second, LTCH with a large number of beds, longer tenure of medical personnel, and adequate levels of invest-
ment were more likely to have improved quality as well as efficiency. Conclusion: It is essential to enforce legal standards appropriate to
the facilities, reduce turnover of nursing staff, and invest properly in human resources. These consequences will help LTCH to maintain
the balance of high efficiency-high quality in the long-run.
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Step 1. Efficiency analysis

Input variables

Facilities
Number of beds
Medical equipment

Output variable

Disease
examinations
- MMSE
- HbA;.

Human resources
Medical staff
Nursing staff turnover

Medical revenue

ADL limitations

Medical aids personnel

Costs
Personnel expenses
Administrative expenses

Data envelopment analysis

Pressure ulcers
Worsening PU
New PU development

Catheter
Urinary incontinence
Indwelling urethral
catheter

)

Matrix analysis

MMSE=Mini-mental state examination; ADL=Activities of dally living; PU=Pressure ulcers.

Figure 1. The theoretical framework of this study.
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Step 3. Association
between efficiency and quality
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Table 1. Characteristics of the Long-term Care Hospitals  (N=72)
Characteristic Caterogies n (%)
Region Seoul/Gyeonggi 11(15.3)
Busan/Ulsan 13(18.1)
Daegu/Gyeongbuk 15(20.8)
Kwangju/Jeonnam/Jeonbuk 79.7)
Daejeon/Chungnam/Chungbuk 15(20.8)
Gyeongnam 9(12.5)
Jeju 2(2.8)
Number of beds <100 19 (26.4)
101-150 16 (22.2)
151-200 17 (23.6)
>201 20 (27.8)
Level of quality 1 13 (18.1)
evaluation of 2 19 (26.4)
LTCH 3 18 (25.0)
4 16 (22.2)
5 6(8.3)

LTCH=Long-term care hospitals.
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Table 2. Efficiency Scores for CCR, BCC input oriented model, and the Quality of Health Care Scores of Long-term Care Hospitals  (N=72)
DMU CCR BCC e DMU CCR BCC ity ef
1 0.90 0.92 95.70 37 0.77 0.83 87.73
2 0.88 0.90 99.49 38 0.82 0.95 95.32
3 0.85 0.88 99.28 39 0.79 0.88 95.18
4 0.80 0.90 99.38 40 0.79 0.85 94.47
5 1.42 1.89 98.10 41 0.78 0.84 94.96
6 0.79 0.87 96.87 42 0.74 0.90 93.12
7 0.80 0.93 97.98 43 0.83 0.88 92.83
8 0.84 1.37 99.11 44 0.72 0.87 99.36
9 0.66 1.81 86.31 45 0.95 1.01 92.64
10 0.80 0.85 94.72 46 0.90 1.21 90.03
11 0.65 0.97 90.95 47 0.76 0.82 97.84
12 0.92 1.24 82.68 48 0.72 0.86 93.05
13 0.79 0.84 97.43 49 1.49 big 98.66
14 0.65 0.86 95.66 50 0.88 1.20 98.55
15 0.80 0.90 92.31 51 3.56 3.57 95.68
16 0.76 0.84 95.07 52 0.75 0.83 97.79
17 0.86 0.90 95.68 53 0.91 1.1 95.67
18 1.02 1.02 96.25 54 0.81 1.07 96.58
19 1.16 117 89.55 55 0.85 0.93 95.36
20 0.86 0.86 93.22 56 0.98 1.00 95.95
21 0.95 0.95 89.562 57 0.71 0.85 84.15
22 0.98 0.98 83.34 58 0.90 0.93 89.27
23 0.65 0.78 94.77 59 0.69 0.99 91.62
24 0.75 0.90 91.53 60 0.66 0.82 89.40
25 0.69 0.79 96.43 61 1.49 1.69 82.25
26 0.73 0.88 91.13 62 0.85 0.92 99.57
27 0.82 1.06 94.21 63 0.60 1.36 94.87
28 0.83 0.87 89.96 64 0.85 0.94 95.20
29 0.92 0.96 93.25 65 0.64 0.91 90.50
30 0.85 0.94 88.78 66 0.77 0.92 89.52
31 0.91 0.96 91.31 67 1.17 1.30 92.71
32 0.89 1.14 72.24 68 1.12 2.22 95.98
33 1.19 1.23 89.91 69 0.80 0.87 91.61
34 0.88 1.47 76.48 70 12.41 big 92.41
35 0.81 0.84 96.38 71 0.91 1.09 88.80
36 0.98 0.99 91.00 72 0.92 1.43 73.59

big=beyond the possible efficiency score from the super-efficiency model; DMU=Decision making unit; CCR=Charnes, cooper, & rhodes model; BCC=Banker, charmnes, & cooper model.

= TH2 Zlgko] s Ak Emio] 4 13
of 4o} Tk Zlgte] u]s) 34}Ero]A

(2) BCC 29| FgAol wHe Auf, WA (p=001), 9|72l
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Figure 2. Association between efficiency (CCR and BCC) and quality of health care.
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Table 3. Comparison of between Four Groups according to Result of Efficiency (CCR and BCC) and Quality of Health Care N=T72)
i CCR BCC
Variables > >
Mean rank X p Mean rank X p
Number of beds 9.84 .020 16.06 .001
A 41.00 29.83
B 36.68 40.76
C 38.07 38.03
D 20.07 12.95
Retention ratio of medical equipment 0.88 .831 11.63 .009
A 36.10 24.00
B 35.66 39.26
C 35.07 40.00
D 30.13 19.30
Number of residents per MD 3.71 294 8.27 041
A 33.50 38.89
B 33.66 32.06
C 42.79 43.28
D 28.79 22.30
Nursing staff turnover (reverse) 4.99 172 6.46 .091
A 42.67 47.72
B 35.78 35.65
C 30.29 29.92
D 27.68 27.30
Number of days for medical aids personnel 7.18 .066 19.18 <.001
A 41.63 2517
B 37.80 43.32
C 31.18 34.92
D 24.29 14.80
Personnel expenses 6.88 076 9.58 022
A 43.97 28.39
B 36.00 42.06
C 25.86 31.19
D 30.32 22.50
Administrative expenses 6.62 .085 7.21 .066
A 43.23 26.72
B 34.20 40.74
C 24.43 33.31
D 35.75 24.30
Medical revenue 8.92 .030 6.51 .089
A 45.43 27.83
B 33.24 40.71
C 23.71 32.31
D 35.82 25.20
A=high efficiency-high quality; B=low efficiency-high quality; C=high efficiency-low quality; D=low efficiency-low quality; CCR = Charnes, Cooper, & Rhodes model;
BCC = Banker, Charnes, & Cooper model.
ok Ao At Auket fARIICHI] B8/ BAS 1 A BolES welshet dlo] F83 Alo] AYEY oM ES Wi
W] AT FR Lol F AT vwet Aol AL By lojeki s, ot 9pEle] B4 S olojdlcki st
3p7] Holli= Zkmele] 47k prom Eg Aol S SR, cHio, QR A% Aol o] o Fo] 242 e 7
Ae HAT Fofl= 2 Ago] #A SAEH ol=d  ZHEZH AR o2 BrRITHI2,28,29]. 5 o) 2 m o] Y
W7 5, BoAjo] IR 7he0l2 e S 7hEel S ojujshl u) A} oRkA Al Qleka st 4 Qlck whetA) ﬁookbg%q g
wolefal & = QIrk 7HeQlE o] AR sles S Y oF  Aut o mAfu] F e flsliAlE EAbolA] Ak Rz AH|A
S APl JAIE Bk ofy2f A& A wE7t hssithe A E A S 4 s TEeqlY B ojm x|l e XMIX—*. ot
oA B2 AL7IRME S0l AAE ATHOI8] Bk obdel g ERlo] Fasirial ok 4= Qluk it ol e 11E 1= 9 o] &
4717k Ak BRSO HBAI S vl AU HNG B o] Rg4E Gg AT |mAlA Ho] S0 FAPEE T
7t o7 AR A A ol mgo] Hrhal & 4= QlHI0l. T3 & A wfiZol 1hele o] i Folar, Akt A| 1S 55
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