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Table 2 Correlation between the indicators of OR management and hospital resources
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OR, operating room.
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methodology proposed here can be applied to the analysis of
acute hospitals in general, and the new indicators presented in this
study may contribute to benchmarking of OR efficiency in hospi-
tals. Benchmarking using multiple facilities is an important tool
in organizational management, with benefits including the clari-
fication of strengths and weaknesses, knowledge of each hospi-
tal’s performance in relation to the performance of numerous
other institutions and greater awareness of best practices [20].
Furthermore, these indicators can be applied to evaluate the
efficiency of other hospital departments, adjusting for structural
factors such as hospital size and manpower, which are beyond the
control of owners’ hospital management.

Further analysis revealed that hospitals with a high OE ratio or
OE difference tended to have more single-discipline hospitals such
as cardiology, cardiovascular surgery or neurosurgery departments
(data not shown).

At present, there are very few multi-institutional study that
has analyzed OR management efficiency in Japan, and that study
had utilized only unadjusted total utilization time and number of
operations per OR using data from an individual hospital [7,21].
Therefore, this study is the first to conduct a multi-institutional
comparison of OR data in Japan. Previous studies analyzing
OR management efficiency have generally been based on ques-
tionnaire surveys [7,21], and these findings may therefore not be
based on objective data. The hospitals involved in this analysis
were also provided feedback regarding the results of this study,
thereby evaluating their OR management efficiency in the context
of the performance of other hospitals.

Our study has several advantages when compared to those
in the existing literature. First, we used objective quantitative
data, which reduces the inherent biases based on survey analyses.
Second, we conducted a multi-institutional analysis on a larger
scale than previous studies [7-10,22]. Third, we conducted
inter-hospital comparisons after taking into account variations
in hospital size and' characteristic suitable [7-11]. Fourth, we
showed that the new indicators of OE ratio and OE difference for
the number of operations per OR per month, procedural fees per
OR per month, total utilization time per OR per month and total
fees per OR per month have the potential to evaluate OR man-
agement efficiency. The results of the number of operations and
the total utilization time per OR are easy to interpret for both
management staff and OR staff, whereas the indicators of pro-
cedural fees and total fees per OR may be of more interest to
hospital management staff.

Our study has several limitations. First, surgery time was not
only approximated through the time of general anaesthesia, but
also inclusive of the time of epidural anaesthesia, intrathecal
anaesthesia, intravenous anaesthesia and local anaesthesia in our
study. However, these anaesthesia times are utilized as standard
operative times by the Gaihoren, and are assumed to have satis-
factory validity [16]. Second, there is a possibility that there
were other surgeries performed outside of the OR (e.g. those
conducted in endoscope rooms) that are not included in this
analysis. Since they do not affect the efficiency of OR manage-
ment, their absence from this analysis was not thought to be a
major limitation. Furthermore, the surgeries analyzed in this
study were identified from operations records over a 3-year time
span and the judgment of specialists, and therefore should have
a high degree of validity.
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Table 3 Results of multiple linear regression analyses

Efficiency indicators of operating room

Dependent variable Independent variable B P VIF R?
Number of operations per OR per month Number of surgeons per OR 0.346 0.000 1.515 0.634
Total number of beds 0.361 0.000 1.163
Number of anaesthesiologists per OR 0.271 0.001 1.194
Number of nurses per OR 0.171 0.044 1.351
Procedural fees per OR per month ($) Number of surgeons per OR 0.195 0.048 1.515 0.561
Total number of beds 0.387 0.000 1.163
Number of anaesthesiologists per OR 0.298 0.001 1.194
Number of nurses per OR 0.228 0.015 1.351
Total utilization time per OR per month (hours) Number of anaesthesiologists per OR 0.367 0.000 1.137 0.644
Number of nurses per OR 0.427 0.000 1.140
Number of ORs 0.481 0.000 1.018
Total fees per OR per month ($) Number of nurses per OR 0.297 0.005 1.125 0.338
Total number of beds 0.312 0.002 1.030
Number of anaesthesiologists per OR 0.251 0.017 1.152

OR, operating room; VIF, variance inflation factor.
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Figure 1 OE ratio (observed value/expected value) for the number of operations per operating room per month for comparing multiple hospitals. (a)
OE ratio for the number of operations per operating room per month at the hospital level. (b} OE ratio for the procedural fees per operating room per
month at the hospital level. (c) OE ratio for the total utilization time per operating room per month at the hospital level. {d) OE ratio for the total fees

per operating room per month at the hospital level.

Conclusions

New indicators were produced using multiple regression analysis
results, adjusting for differences in hospital size and manpower,
which are beyond the control of process owners’ management. We
proposed that the use of OE ratios and OE differences allows
hospitals to identify weaknesses in efficiency with more validity

© 2012 Blackwell Publishing Ltd

193

when compared to unadjusted indicators. Approximately 60% of
the variations in the majority of unadjusted indicators were shown
to be explained by factors such as hospital size and manpower,
which the new indicators take into account. Therefore, the varia-
tions shown in the new indicators would be better representatives of
differential efficiency among the hospitals, and may support the
improvement and sustainment of a high-quality health care system.



Efficiency indicators of operating room

(a)

OF difference

hospitals

{c)

OF difference

g

- Rospitals

(b)

QE difference

ey
=

G}

OF difference

o
LY
e

M. Tanaka et al.

155020

G

;

~EA503

0 Fospitals

500220

300000

363902

22 ¢

nospitals

Figure 2 OE difference (observed value-expected value) for the number of operations per operating room per month for comparing multiple
hospitals. {a) OE difference for the number of operations per operating room per month at the hospital level. (b) OE difference for the procedural fees
per operating room per month ($) at the hospital level. (c) OE difference for the total utilization time per operating room per month (hours) at the
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Correlation between organizational culture in hospitals and patient satisfaction:

An analysis based on benchmarking data for multiple hospitals
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