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Purpose of review

In this article we discuss our experiences benchmarking eight ICUs in The Netherlands.

Benchmarks must be carefully designed and implemented to generate meaningful

results. We define prerequisites that we have identified for successful benchmarking

and discuss the development, implementation and results of ICU benchmarks that we

have completed.

Recent findings

Previous articles have discussed benchmarking ICUs, but there are still few studies of

significant size and appropriate design that measure the impact of benchmarking

on outcomes. Perhaps the most well known, and still best example of a benchmarking

study designed to measure outcome improvements is the work of Pronovost et al. in

Michigan ICUs.

Summary

Benchmarking is an increasingly common activity, however it is difficult to prove that

benchmarks result in improved outcomes. Concurrent with our benchmarking activities

the Standardized Mortality Ratio in Dutch ICUs has decreased. We have been able to

show that larger ICUs in our benchmarks generally had improved outcomes despite a

higher average patient severity. Quality assurance in healthcare is maturing and

benchmarks will become an increasingly useful way of comparing performance between

institutions.

Keywords

assessment, benchmark, comparison, measurement, quality

Curr Opin Crit Care 15:450–455
� 2009 Wolters Kluwer Health | Lippincott Williams & Wilkins
1070-5295
Introduction
Browsing current literature related to quality assurance in

ICUs, you find many articles about ICU benchmarks. On

the basis of this reading, you may get the impression that

ICU benchmarking makes sense, is possible, and results

in ‘better’ ICUs.

The reality of benchmarking is, however, more nuanced.

It is difficult to design benchmarks that are comparable

between ICUs and implementation is fraught with chal-

lenges. Although adherence to clinical bundles has been

shown to improve outcomes [1,2], clear evidence that

benchmarking results in improvement in outcomes is

scarce [3��]. However, with the right prerequisites

and the implementation of appropriate measurements,

benchmarking is a powerful enabler of healthcare quality

improvement. Our experience benchmarking eight ICUs

in The Netherlands indicates that benchmarking in ICUs

is possible (assuming certain organizational prerequisites

are met) and indicates a trend toward improved patient

outcomes.
opyright © Lippincott Williams & Wilkins. Unautho
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Benchmarking in medicine
A benchmark can refer to many things; therefore a dis-

cussion about benchmarking should ensure that the

definition is clear. We refer to an ICU benchmark as a

quantitative, standardized measurement that allows com-

parison of performance between ICUs.

Other industries have led the development of quality

improvement programs. The main components being

variability reduction, increased efficiency and measure-

ment [4]. Powerful tools such as statistical process control

and six sigma can be used to identify and reduce process

variability. Lean and constraint theory help to improve

efficiency by increasing throughput and/or reducing costs.

Process measurement is an integral component of the Plan-

Do-Study-Act cycle. The development of reliable bench-

marks has since allowed organizations to compare the

performance of their processes against their competitors.

Healthcare has been somewhat late in terms of adopting

and adapting quality assurance tools from other industries,
rized reproduction of this article is prohibited.
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but increasingly this is occurring [5,6,7�]. These tools

supplement traditional medical quality assurance tools

such as continuing education, case reports, clinical trials,

journal clubs and professional responsibility. Currently,

the overwhelming effort in Western healthcare systems

relates to standardization of processes [8]. Developing and

implementing order sets, clinical guidelines and ventilator

assisted pneumonia (VAP) bundles are all methods of

standardizing the way that clinical care is delivered. This

results in variability reduction (and, if the standards are

evidence based, also in higher quality care). Increasingly,

the need to deliver care at a low cost is resulting in greater

focus on efficiency improvement. The challenge here lies

in aligning the goals of cost reduction and quality improve-

ment – an alliance that often seems counter-intuitive, but

has proven to be possible and fruitful [9]. In addition, tools

for collecting information and measuring healthcare per-

formance (such as electronic medical records) are increas-

ingly available. For institutions that have successfully

achieved these goals, benchmarking performance against

other institutions is the next step.
Prerequisites for benchmarking
From our experience in ICU benchmarking we have

identified prerequisites that increase the chance of devel-

oping and implementing successful benchmarks:
(1) I
op
ntention to initiate quality improvement based on

benchmarking results
(2) W
illingness to be compared with other ICUs
(3) P
resence of organizational factors for successful

change management
(4) M
ature data collection systems
(5) S
table processes (processes with minimal variation

over time)
(6) C
omparable measurements (similar processes or

processes with similar outcomes)
(7) S
tandard measurement definitions
The most important of these is a desire to use the

results to improve processes. Assuming this is the case,

there are three main prerequisites for developing a

reliable benchmark. The benchmarked process must

be stable, the benchmark must compare the same

process (in different locations) and the measurement

must be clearly defined. For instance, benchmarking

APACHE scores in an ICU the day before and after a

postoperative care unit opens would not provide useful

comparative data over this period. A length of stay

benchmark including five neonatal ICUs and one adult

ICU would be challenging to interpret because the

processes are not necessarily comparable. Benchmark-

ing staff satisfaction by using staff surveys in one ICU

and measuring retention rates in another would create

unreliable data.
yright © Lippincott Williams & Wilkins. Unauth
The better that these prerequisites are met, the more

reliable the benchmark. Of course, no process is perfectly

stable, identical between locations or measured exactly

the same way. A decision regarding acceptable adherence

to benchmarking prerequisites must be made, with the

understanding that greater adherence to the prerequisites

leads to a higher quality benchmark. These prerequisites

are relatively onerous for many ICUs, which should not

be interpreted as a criticism but as an acknowledgment of

the importance of other quality initiatives (such as varia-

bility reduction, efficiency improvement and measure-

ment) as prerequisites for benchmarking.
ICU benchmarking in The Netherlands
Recognizing the value of benchmarking as a tool for

initiating and enabling process improvement, our group

began a process of benchmark development for ICUs in

The Netherlands approximately 3 years ago.

Fortunately, many of the prerequisites for benchmarking

have been present in Dutch ICUs for several years. Data

collection (often using hospital information software sys-

tems) has been a requirement for hospital accreditation

for many years. In addition NICE (National Intensive

Care Evaluation), an organization involved in evaluation

of ICUs in The Netherlands, has been active in bench-

mark development and participating ICUs collect a mini-

mal dataset every month.

There is also increasing development and adoption of

standardized clinical protocols within Dutch hospitals,

which helps to ensure that the processes that are

measured are comparable.

A final factor, which contributed to a climate conducive to

benchmarking, was a government requirement that a

subset of hospital performance and outcome data be

publicly available. This led to a significant amount of

discussion and activity related to data validity and its

comparability between hospitals. This work on standar-

dized reporting tools, in conjunction with similar work in

other countries, was an important prerequisite for bench-

mark development.
Benchmark development
Our goal was to develop benchmarks relevant for

management, professionals and patients that would be

comparable between ICUs.

As a first step, we identified important features of bench-

mark measurements. Benchmark measurements should

be:
(1) C
ori
linically relevant
zed reproduction of this article is prohibited.
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(2) V
opy
alid (a change in the measurement should result in a

change in the outcome of interest)
(3) R
obust (a small change in the measurement should

not result in a large change in the benchmark)
(4) C
omparable (the measurement is taken the same

way, and means the same thing in compared ICUs)
(5) S
tandardizable (it is possible to compare the

measurement between different hospitals)
(6) A
nonymous (measurements should not identify

specific patients or staff)
(7) O
n the basis of available, accurate, regularly collected

data
(8) M
inimal added work
Our work resulted in the identification of three bench-

mark domains: quality, efficiency and availability. A well

functioning ICU delivers high quality care, has beds

available when needed and uses its expensive resources

efficiently (less than 10% of a hospital’s beds generate

more than 1/3 of its costs) [10,11]. Within each domain,

component benchmarks were developed based on avail-

able research, available data and expert opinion.

The three benchmarking domains provided a means of

aggregating data in such a way that significant trends

could be recognized even if individual component bench-

marks were conflicting. In addition, the goal of our

benchmarking development was to provide a strategic

tool for hospitals – not to meet external reporting require-

ments or to serve as a disciplinary tool. Therefore bench-

mark data was anonymized (for hospital, employees and

patients) and was not publicly available (unless hospitals

wished to publish their own data).

Our benchmarks were designed to complement but not

replace the NICE benchmarks, and therefore differ in

several ways. First, the NICE program collects data

continuously, whereas our benchmarks are designed to

collect more detailed data over a defined period of time

(usually 6 weeks) to provide a detailed ‘snapshot’ of

performance. Our benchmarks are also more detailed

in several areas, for instance we include component

benchmarks for line sepsis, VAP and sedation level that

are absent from the NICE benchmarks. We also include

more component benchmarks that capture process

parameters and efficiency performance such as pro-

ductivity of physicians and nurses.

Finally, we felt that it was important that benchmarks

provide information that could be used to guide quality

improvement efforts. To facilitate this, we identified

correlations between component benchmarks (based

on available evidence) that were reported back to parti-

cipating ICUs. For example, sedation level and VAP

incidence were correlated with the expectation that this
right © Lippincott Williams & Wilkins. Unautho
information may lead to better adherence to sedation

guidelines, and a decrease VAP incidence.
Benchmark components
A full list of our benchmark components is listed (Table 1).

The main components in each domain are described

briefly here.

Quality

The most important component benchmark of quality is

the Standardized Mortality Ratio (SMR). This measure-

ment allows comparison between expected and actual

mortality based on the illness severity of patients.

Measurement of complication rates also plays an import-

ant role in our quality benchmark.

Availability

Availability is made up of two parameters, the availability

of a bed for patients with an ICU indication (based on the

APACHE score) and the reduction of bed use for patients

without an ICU indication. Refusal rates for referrals

from within the hospital, and from other institutions

are important measurements of availability.

Efficiency

We benchmark ICU efficiency using measurements such

as the length of stay and duration of ventilation. Another

component of efficiency is the bed utilization, with the

understanding that very high bed utilization may impact

negatively on the availability of the ICU for a new

admission. Employee productivity is also benchmarked.
Results
Since the introduction of SMR benchmarking in The

Netherlands, the average countrywide SMR has

decreased from approximately 90 to 70% (a 3% per year

decrease) (Fig. 1) [12].

We have seen a large variance in the incidence of VAP in

Dutch ICUs (ranging from 13 to 37 per 1000 ventilator-

days), which is relatively higher than in other countries.

We have seen a similarly large variance between ICUs in

incidence of catheter-related sepsis (ranging from 0 to

37 per 1000 catheter-days), decubitus ulcers>Grade 1

(ranging from 3.7 to 10.9 per 1000 admission days) and

severe sepsis (ranging from 0 to 11 per 1000 admission

days) [13]. These large variances indicate that there may

be opportunity to implement best practices from ICUs

that have lower complication rates.

A reduction in sedation level has been achieved in

several ICUs associated with a decrease in VAP per

1000 ventilation days (Fig. 2) [14]. Although not evidence

of a causal relationship, this pattern fits with the expected
rized reproduction of this article is prohibited.
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Figure 3 Average length of stay vs. average APACHE score at

admission

Figure 1 Average Standarized Mortality Rates on Dutch ICU’s

participating in the NICE registration show a yearly 3% reduction

from 2000–2007
effect of decreasing sedation levels to shorter ventilation

duration.

An interesting finding has been that there are significant

differences in average length of stay between ICUs. Six

ICUs with a comparable illness severity (APACHE) had

an average length of stay of 2.3–6.3 days (Fig. 3) [14]. We

also found a trend of lower infection rates per 100

admission days in larger ICUs [15]. This appears to show

a quality benefit from larger scale.

At the beginning of our benchmarking program we

theorized that the result of benchmarking between

hospitals would be a gradual convergence on ‘best prac-

tices’. Interestingly, we have instead seen an overall
opyright © Lippincott Williams & Wilkins. Unautho

Figure 2 Average sedation level correlated to incidence of VAP

per 1000 ventilation days
shift with time, in that all ICUs appear to improve

performance in such a way that the relative difference

between the ‘best’ and ‘worst’ performing ICUs is gene-

rally preserved. This effect has also been noted pre-

viously by Pronovost during his quality improvement

work in ICUs [3��]. Whether this trend will continue,

remains to be seen.
Conclusion
Although there is great potential value in benchmarking

of ICUs, there are currently significant challenges to

implementation of appropriate benchmarks in most

ICUs. When benchmarking is considered, the primary

role of benchmarks as a comparative indicator of process

performance between ICUs requires involvement of

multiple ICUs and the choice of appropriate benchmarks.

The evidence of improved outcomes in benchmarked

ICUs is not yet conclusive, although early trends look

promising. Although the benchmarks themselves do not

increase safety, they enable committed teams to better

target quality improvement initiatives and measure the

relative success of their efforts. Our work in developing

and implementing benchmarks in ICUs has shown that

most ICUs improve in the majority of the component

benchmarks over time, and that the relative gap between

the highest and lowest performing ICUs remains

approximately stable.

As the prerequisites for ICU benchmarking are more

widely achieved in ICUs, we expect that benchmarking

will play an increasingly important role as a tool to

identify variation between ICU performances both

within and between countries. We expect that quality
rized reproduction of this article is prohibited.
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improvement initiatives based on this data will help ICUs

to increase efficiency, availability and patient safety.
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