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Key messages

The influence of hospital or physician volume on qality of health care

BACKGROUND

Assessing and measuring quality of care has had increasing attention during the last
decades. The question wether provider volume (hospital or physician) is associated with
improved quality of care had been one dimension that has received much attention. The
implication of this reserach is important for desicions regarding accreditation of hospi-
tals or surgeons, centralisation or decentraliation of health care.

METHODS

A systematic review of studies identified from searches in Medline until 2006. We re-
stricted our inclusion critera to studies with data from 1990 and forward. The review was
performed according to general priciples for HTA.

RESULTS

PCI: We included 37 publications. Although the results were not completely consistent,
the majority of studies reported that patients treated in high volume hospitals had lower
risk of mortality or emergent coronary bypass procedure compared with patients treated
in low volume hospitals. This was found both for acute and elective PCIL

Carotid endarterectomy: We included 17 publications, that due to double publication
represented 15 analyses. The results from these studies were not consistent, neither for
risk of mortality nor for risk of stroke following carotid endarterectomy.

Abdominal aortic surgery: We included 20 publications that evaluated the volume-
outcome relationship for intact or ruptured abdominal aortic aneurysms. Several publi-
cations had overlapping data material. Results from studies in Finland, Canada and the
US showed lower mortality rates for patients treated by high volume surgeons. The im-
pact of hospital volume on outcomes following surgery for abdominal aortic aneurysms
were not consistent.

Intracranial aneurysm and stroke: We included four publications that assessed hospital
volume and mortality for intracranial aneurysms. The results from these studies are not
consistent, and insufficient for conclusions.

We included five publications on hospital volume and outcomes in the treatmernt of
stroke patients. The results from these studies were not consistent, neither for treatment
of stroke patients in general nor for the group of patients treated with thrombolysis.

CABG: We included 17 publications on coronary artery bypass graft surgery (CABG),
which due to multiple publications from the same database constitute 11 analyses. Alto-
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gether these studies showed lower rates of mortality and complications for patients
treated in high volume hospitals and by high volume surgeons.

Heart valve surgery: We included four studies on heart valve surgery. All were from the
US and three analysed the same database for overlapping period. All studies reported
lower rates of mortality for high volume hospitals and high volume surgeons. But due to
few unique publications more data is needed to confirm this finding.

CONCLUSION

High hospital or physician volume is associated with better outcome for some proce-
dures. The majority of studies were from the US, and studies from other countries are
needed to assess the consistency of findings across health care systems.
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Executive summary

The influence of hospital or physician volume on quality of health care

BACKGROUND

Assessing and measuring quality of care has had increasing attention during the last
decades. The question whether provider volume (hospital or physician) is associated with
improved quality of care had been one dimension that has received much attention. The
implication of this reserach is important for desicions regarding accreditation of hospi-
tals or surgeons, centralisation or decentraliation of health care.

These questions are especially imortant to the Norwegian health care setting, with a
rather decentralised health care system. The Norwegian Knowledge Centre for the Health
Services was asked to update the previous SMM-report on the subject. This report as-
sessed the literature on cardiovascular interventions

LITERATURE SEARCH

We searched for studies published in Medline 1990-December 2006, by a defined search
strategy (Attachement (vedlegg) 1). We included studies that compared mortality, com-
plications, quality of life or function for patients treated in hospitals or by physicians
with different patient volume. Studies including less than 5 hospitals or surgeons, or
with improper adjustment for cas-mix were excluded.

RESULTS

The search gave 7540 hits, of which 115 publications on cardiovascular procedures were
included. Limitations of the search strategy and the complexity of the questions make it
quite likely that there are publications we have missed.

Acute and ordinary Percutaneous coronary intervention (PCI)

» We included 37 publications on emergent or ordinary PCI. Because some studies
use data from the same database and overlapping time period, these publications
represented 29 unique analyses. We emphasised studies with data from 1997 and
onwards, due to the implementation of stents. Although the results were not
completely consistent, the majority of studies reported that patients treated in
high volume hospitals had lower risk of mortality or emergent coronary bypass
procedure compared with patients treated in low volume hospitals. This was
found both for acute and elective PCL

The importance of hospital volume for patient outcome was documented by studies

from Germany, France, Scotland and the US. Studies from Canada and Japan did not find
any association between hospital volume and patient outcome.
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The difference in mortality and complications between high and low volume hospitals is
considered clinically important. The absolute difference in mortality varied from o to
1.1% for elective PCI and from 1.7 to 2.8% for acute PCI. Low volume hospitals was de-
fined as lower than 200-400 procedures per year, and high volume hospitals had more
than 600-1000 procedures per year.

Carotid endarterectomy

» We included 17 publications, that due to double publication represented 15
analyses. The results from these studies were not consistent, neither for risk of
mortality nor for risk of stroke following carotid endarterectomy.

Most studies were from US, one from Australia, one from Canada and one from Finland.
Mortality following carotid surgery is low, and therefore may not be the most relevant
measure for assessing surgical quality. Volume thresholds in several publications were
quite high compared with the volume achieved in Norwegian hospitals. In addition the
patient population was quite different from patients operated in Norway, because more
than half of patients treated in US were asymptomatic.

Abdominal aortic surgery

» We included 20 publications that evaluated the volume-outcome relationship for
intact or ruptured abdominal aortic aneurysms. Several publications had over-
lapping data material, and we grouped these 20 publications into eight unique
analyses. Results from studies in Finland, Canada and the US showed lower mor-
tality rates for patients treated by high volume surgeons. The impact of hospital
volume on outcomes following surgery for abdominal aortic aneurysms were not
consistent.

Studies from Finland and Canada found no association between hospital volume and
mortality. Studies from the US on the other hand were consistent, and reported lower
mortality and complications for patients treated in high volume hospitals. This finding
were found both for analysis of administrative and clinical data sources. Mortality rates
for elective surgery were in the range of 3-12%, depending on population at risk. The
absolute difference in mortality between low and high volume hospitals varied from o to
5%. Mortality for rumptured aneurysms was around 40%, and was not strongly associ-
ated with hospital volume.

Intracrianal aneurysms and stroke

» We included four publications that assessed hospital volume and mortality for
intracranial aneurysms. Three publications analysed clipping or coiling, all from
the same database (Nationwide inpatient sample) in US. One publication as-
sessed intracranial - extracranial bypass. The results from these studies are not
consistent, and insufficient for conclusions.

» We included five publications on hospital volume and outcomes in the treat-
mernt of stroke patients. Three publications were from the same German registry
and two from the US. The results from these studies were not consistent, neither
for treatment of stroke patients in general nor for the group of patients treated
with thrombolysis.
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Heart surgery

» We included 17 publications on coronary artery bypass graft surgery (CABG),
which due to multiple publications from the same database constitute 11 analy-
ses. Altogether these studies showed lower rates of mortality and complications
for patients treated in high volume hospitals and by high volume surgeons.

Reported mortality rates after CABG varied from 1.7-6.1% due to variation in popula-

tion studied. The difference in mortality between high and low volume hospitals was

from 0-1.3%. All studies that reported a positive association between hospital volume
and outcome following CABG studies were from US. One study from Taiwan did not
find any such association. There is a lack of data from other countries to supplement
these findings.

» We included four studies on heart valve surgery. All were from the US and three
analysed the same database for overlapping period. All studies reported lower
rates of mortality for high volume hospitals and high volume surgeons. But due
to few unique publications more data is needed to confirm this finding.
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