and included 20 or more hospitals and 50 or more physicians, and more than
100 adverse events. As for the primary outcome, 11 studies reported
mortality rate and 2 studies reported Length of hospital stay. Four studies

measured more than just death.

Among 13 studies we review, 11 studies tried to detect the effects of hospital
volume on outcome and 2 compared the influence of physician volume. No
study examine both hospital and physician volume and explore joint effects.
Also, no study measured the appropriateness of patient selection. Seven
studies examined clinical processes of care, such as surgery type, surgical

back up, ADL support, Additional treatment.

Nine studies use multiple volume index and 2 studies use 2 categories
volume index. As for risk adjustment, 2 studies performed no adjustment, 3
studies used administrative data to adjust for some combination of age, sex.
Thought eight studies used clinical data in their risk-adjustment, no study

reported robustly discriminating and well calibrated risk model.

Of the 13 studies, 9 studies (69.2%) indicated a statistically significant
association between higher hospital volume and better health outcomes.
Though the other 4 studies did not indicate statistically significant
association, their result show a tendency that higher hospital or physician

volume related to better health outcomes. No study documented a
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statistically significant association between higher volume and poorer

outcomes.

It is considered that higher review score is associated with research results.
As for review score, 3 of 4 studies which did not indicate statistically
significant association between higher volume and better outcome were less
than 3 points. Of them 2 studies were results from single hospital survey,
and their patient number is around 100. Another study is retrospective
survey regarding members of academic association and did not show sample
size of patients. Though the study regarding patient with AMI who had
undergone PCI in 1997 (Tsuchihashi, 2004) had high score, with clinical
risk-adjustment and sufficient number of sample size, results of the study
did not indicate statistically significant association. Another studies
regarding AMI also did not indicate statistically significant association
between hospital volume and shorter length of hospital stay in 1998.
However the same study indicated significant association in 2002. Authors
suggested one of the reasons might be the use of clinical pathway as
standardized protocols for management of patients with AMI had been

recently introduced to high-volume hospital.

Definition of low volume in each study is very different in this study.
Though standards of low volume regarding ovarian cancer (0.3 average per
year; 84.5% of hospitals belong) and uterine cancer (0.6 average per year;

84.2% of hospitals belong) are very low, those of stomach cancer (16 average
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per year; 83% of hospitals belong) and AMI (7.3 average per year; 34.1% of
hospitals belong) are relatively high. 95% confidence interval of healthcare
outcomes is not so small even in studies which indicated significant

difference between hospital volume and better outcomes.

Discussion

We found 9 of all 13 Japanese studies indicated All Japanese studies
indicated a statistically significant association between higher hospital
volume and better health outcomes. Moreover no study shows a
statistically significant association between higher volume and worse
outcomes. In Japan higher hospital volume is suggested be associated with
better health care outcomes in aggregate. Many other foreign systematic
reviews also suggested similar results (Halm 2002, Holscher 2004, Kalant
2005, Nuttall 2004, van Heek). Since hospital procedural volume embraces
physicians’ skills, experienced interdisciplinary teams, well-organized care
processes, and hospital facilities, it is a necessary factor when outcomes are
considered. As for quality improvement for healthcare, regionalization of
medical centers based on hospital procedural volume might be acceptable to
some extent. As definition of low volume in each study is very
heterogeneous, minimal volume standards need to be made a careful
decision in each field. Moreover, regionalization has an impact not only on

hospital quality, but also on patients’ access, staffing of medical professionals,
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cooperation with other departments in the hospital, and healthcare

expenditure.

Volume alone is not sufficient for predicting outcome because there was wide
variance in the results observed among individual centers, even in the
studies which indicate significant difference between volume and outcome.
Not all high-volume providers have better outcomes and not all low-volume
providers have worse outcomes. In addition not only hospital volume but
also many other parameters (namely, outcome monitoring, compliance with
process measures, appropriateness of patient selection for surgery) might be
associated with better outcomes (Ferguson 2003, Shahian 2004). Quality
improvement in healthcare field might not satisfied only by minimal volume
standard. Evaluating and encouraging quality improvement based on
healthcare outcomes might be another way. Birkmeyer suggested three
strategies for improving surgical quality based on performance; Centers of
excellence (selective contracting, financial incentives for patients, and public
reporting to direct patients to the best hospitals or surgeons), Pay for
performance (improve quality at all hospitals by rewarding good
performance with financial bonuses), and Pay for Participation (improve
quality at all hospitals by underwriting clinical outcomes registries and
quality-improvement activities) (Birkmeyer 2006). These outcome based
evaluation need to satisfy two requirements; 1) detailed clinical data for risk

adjustment (Birkmeyer 2006), 2) enough sample size for each hospital’s
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outcome indicator (Dimick 2004). In Japan, however, the clinical database
and discussion regarding risk-adjustment have not been established in most
healthcare fields. It might be also hard to ensure enough sample size for
each procedure because most medical centers belongs to very-low or low
volume group. Both minimal care standards and outcome based evaluation

might be effective to some extent for improving healthcare quality in Japan.

Several limitations should be noted. We cannot exclude a negative
publication bias that might have diminished number of studies failing to
report the expected association. In addition to the heterogeneous method of
studies, number of procedure included in this review is limited. As for
specific health policy recommendations, further detailed analysis is needed

in each healthcare field.
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