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Abstract 

Background: Benchmarking has been recognised as a valuable method to help identify strengths and weaknesses 
at all levels of the healthcare system. Despite a growing interest in the practice and study of benchmarking, its 
contribution to quality of care have not been well elucidated. As such, we conducted a systematic literature review 
with the aim of synthesizing the evidence regarding the relationship between benchmarking and quality improve-
ment. We also sought to provide evidence on the associated strategies that can be used to further stimulate quality 
improvement.

Methods: We searched three databases (PubMed, Web of Science and Scopus) for articles studying the impact of 
benchmarking on quality of care (processes and outcomes). Following assessment of the articles for inclusion, we 
conducted data analysis, quality assessment and critical synthesis according to the PRISMA guidelines for systematic 
literature review.

Results: A total of 17 articles were identified. All studies reported a positive association between the use of bench-
marking and quality improvement in terms of processes (N = 10), outcomes (N = 13) or both (N = 7). In the majority 
of studies (N = 12), at least one intervention, complementary to benchmarking, was undertaken to stimulate qual-
ity improvement. The interventions ranged from meetings between participants to quality improvement plans and 
financial incentives. A combination of multiple interventions was present in over half of the studies (N = 10).

Conclusions: The results generated from this review suggest that the practice of benchmarking in healthcare is a 
growing field, and more research is needed to better understand its effects on quality improvement. Furthermore, 
our findings indicate that benchmarking may stimulate quality improvement, and that interventions, complementary 
to benchmarking, seem to reinforce this improvement. Although this study points towards the benefit of combining 
performance measurement with interventions in terms of quality, future research should further analyse the impact of 
these interventions individually.

Keywords: Benchmarking, Quality improvement, Healthcare quality, Process indicator, Outcome indicators, 
Performance indicators
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Background
Introduced in the late 70s as an effort to reduce produc-
tion costs in the manufacturing sector, benchmarking has 
since then  been used as a method for continuous qual-
ity improvement in many different sectors and fields [1]. 
Although international literature has provided several 
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definitions and taxonomies of benchmarking [2–6], all of 
them share a common theme, defined as a “continuous 
process of measuring products, services and practices 
against the toughest competitors or those companies rec-
ognized as industry leaders” [2].

Starting from the  1990s, benchmarking has been 
applied to the healthcare sector with the aim of measur-
ing and comparing clinical outcomes across organiza-
tions as well as enabling them to learn from one another 
and apply best practices [1, 7]. Benchmarking has 
become a structured method in the United States and the 
United Kingdom with the end goal of comparing hospital 
outcomes for cost-containment purposes [8], although 
comparison of outcome indicators dates back to the sev-
enteenth century. The increased use of benchmarking 
was influenced by different factors, including the need to 
identify and  better understand differences in healthcare 
practices and outcomes between and within different 
geographical areas [9]. If properly used, benchmarking 
may also provide a mechanism to detect unwarranted 
variation and promote the reduction of such [10, 11].

Nowadays, benchmarking represents one of the strate-
gies used for quality improvement, that is, «the changes 
that will lead to better patient outcomes (health), bet-
ter system performance (care) and better professional 
development» [12]. When benchmarking is used to this 
end, it includes a series of steps such as: identification 
of best performers through data analysis as well as in-
depth (qualitative) investigation of factors that support 
the observed performance and quality improvement. 
Performance indicators allow for the conversion of qual-
ity to quantifiable metrics that can provide simplified 
information about a larger area of interest and facilitate 
comparison across organizations [13, 14]. Depending on 
the context, the indicators reporting benchmarking data 
can be aimed at different users with varying decision-
making capabilities, ranging from patients to clinicians 
and policy makers [1, 15]. For instance, comparative 
performance data of certain clinical processes may lead 
clinicians to engage in different quality improvement 
activities such as audit & feedback strategies as well as 
professional development programs, whereas govern-
ments and regional authorities may choose to set poli-
cies based on the reporting of certain outcomes [15–17]. 
Thus, it is crucial that performance indicators convey 
the right type of information to the right stakeholders. 
Another key element that contributes to the success of 
benchmarking is the development of reliable and valid 
performance indicators that are fit for use [13, 17]. This, 
however, remains a challenge, especially when it comes 
to cross-national comparisons as countries may dif-
fer in coding and methodologies they use to calculate 
indicators [14, 18]. Additionally, collaboration between 

benchmarking participants has also been shown to be a 
key factor contributing to the successful implementation 
and use of benchmarking in the healthcare sector [19, 
20].

A number of reviews provided evidence that combin-
ing benchmarking with public reporting had a limited to 
moderate effect on quality improvement [21, 22]. How-
ever, public comparisons of performance of individu-
als or organizations could lead to controversy as poorer 
performers may be discouraged to improve if they feel 
their reputation has been damaged (e.g. “naming and 
shaming”) [23–25]. On the other hand, public report-
ing of performance can also  be used to stimulate qual-
ity improvement if top performance is emphasized (e.g. 
“naming and faming”) [26].

What emerges from the existing literature is that there 
is a continuous and growing interest in the systematic 
assessment and practice of benchmarking undertaken by 
healthcare systems and international agencies [13, 27–
29]. However, the contribution of benchmarking to qual-
ity of care has not been studied extensively.

To investigate this further, we conducted a systematic 
literature review with the aim of answering to the follow-
ing research questions:

RQ1: Is there a relationship between the use of bench-
marking and quality improvement in healthcare?

RQ2: Can benchmarking combined with additional 
strategies (e.g. meetings among participants, audit and 
feedback, use of incentives) further stimulate quality 
improvement?

Methods
A systematic literature review was conducted according 
to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analysis (PRISMA) guidelines [30].

Search strategy
To identify articles, we searched the following three 
databases, PubMed, Web of Science and Scopus. Search 
terms and keywords were defined according to the cur-
rent literature on benchmarking. We reported in Addi-
tional file  1 the search strategies used for each of the 
databases along with the number of studies found.

The three databases were searched in January 2021, 
from their inception date to December 2020. The screen-
ing of articles followed a two-step process including: i) 
screening of titles and abstracts and ii) full text reading. 
Additionally, the reference lists of relevant articles were 
scanned to overcome the lack of database search gener-
ated articles containing the defined keywords in their 
title or abstract text.

A quality appraisal of the eligible articles was per-
formed using the quality assessment tool (QATSDD) 
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developed by Sirriyeh et  al. for reviewing studies with 
diverse designs [31] (see Additional file 4). Additionally, 
we summarized the methodological strengths and weak-
nesses in the results section.

Study selection
Our search was restricted to peer-reviewed articles 
published in the English language. Inclusion and exclu-
sion criteria were defined a priori. Articles were consid-
ered eligible if they empirically assessed the relationship 
between benchmarking and clinical outcomes as well as 
processes across at least two entities over time. We con-
sidered healthcare entities at all scales of benchmarking 
analysis: international, national, and regional level.

While we excluded articles that only focused on the 
direct impact of public reporting on performance, we 
considered articles in which benchmarking results were 
publicly available. Furthermore, we included articles 
in which the benchmarking participants were the sole 
decision-makers and users of the benchmarking results. 
As such, we excluded articles where the decision-making 
was external to the benchmarking participants, as it is 
the case for value-based programs in the US or consum-
ers making informed choices. Additionally, we excluded 
studies that estimated the potential effects of benchmark-
ing on quality through prediction models and those in 
which the relationship between benchmarking and per-
formance was considered too indirect. We also excluded 
articles which did not assess performance over time. 
Finally, we excluded conceptual and theoretical articles 
as well as review articles, although we did not apply a fil-
ter concerning the study design (qualitative versus quan-
titative) or methodological approach as mixed-methods 
bring valuable contribution to this research field.

Two reviewers (PB and CW) independently screened 
titles and abstracts for relevance (see step I in search 
strategy subsection). Once potentially eligible articles 
were identified, all four authors independently screened 
full-text articles for inclusion. Any disagreement between 
reviewers was resolved through internal discussion and 
until consensus was reached. Additionally, it is worth 
noting that the heterogeneity of the studies in terms of 
methodology, clinical areas and study design was taken 
into consideration during the undertaking of this system-
atic literature review.

Data extraction and analysis
Using a data-charting tool (see Additional file  2 for the 
list of the variables included), we extracted the fol-
lowing information from the articles: authors; title; 
year; reported impact of benchmarking; type of quality 
improvement activity; country; data related to the bench-
marking initiative (scale, participation, development, 

communication and indicators); study design; research 
question and findings. The data-charting tool was 
designed collectively as well as piloted by all four inves-
tigators (CW, PB, AMM, MV). We performed additional 
searches using authors sources or institutional webpages 
when information concerning the benchmarking initia-
tive was missing or not specified in the article directly.

Following Donabedian’s definition of quality [32], we 
classified the results by process and outcome domains. 
Due to the high level of heterogeneity between studies in 
terms of outcomes and methodological designs, we were 
unable to perform a meta-analysis. However, we provided 
a synthesis of the resulting evidence.

Results
Literature search
As shown in Fig. 1, the literature search across the three 
databases identified 5935 articles. An additional 12 arti-
cles, identified through scanning of the articles’ refer-
ences were integrated with the articles identified during 
the screening of titles and abstracts. Therefore, a total 
of 5947 articles were identified. The removal of dupli-
cates (N = 999) narrowed down the number of articles to 
4948. After applying the inclusion and exclusion criteria, 
a further 4879 articles were excluded from the second 
round of screening, thus resulting in 69 articles eligible 
for assessment. Finally, the full-text screening led to the 
exclusion of 52 articles, reasons being that they either did 
not meet the inclusion criteria previously defined in the 
methods section (see subsection “study selection”) or 
their full texts were unavailable. As such, a total of 17 
articles were finally considered for qualitative assessment 
and synthesis [33–49].

Study characteristics and benchmarking approaches
Table  1 illustrates the characteristics of the 17 studies. 
These were published in academic journals between 2004 
and 2020 and all benchmarking initiatives were imple-
mented in either North America, Europe or Japan. Thus, 
all analysed studies took place in high-income countries, 
as classified by the World Bank [50].

We found that the studies included diverse clinical 
areas. Nevertheless, a number of studies can be grouped 
in similar clinical areas (see column “Clinical area” in 
Table 1), namely oncological care (N = 4), surgical care – 
general and cardiovascular (N = 5) - and chronic illeness 
care (N = 3).

In all but one benchmarking initiative, participation 
was voluntary as opposed to mandatory. Participants 
varied from individual clinicians to hospitals. In terms 
of granularity of the analyses (see column “units ana-
lysed” in Table  1), the level of data aggregation ranged 
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from individual procedures and patients to hospitals and 
regional healthcare systems.

Figure 2 Panel A illustrates the distribution of the dif-
ferent scales at which benchmarking was carried out. 
Benchmarking activities were mostly conducted at a 
national level: either covering an entire territory or 

selected regions. Only one initiative was implemented at 
the international level.

As displayed on Fig.  2 Panel B, the benchmarking 
activities were developed and implemented by a wide 
variety of actors within the healthcare system. Most 
of them, however, were carried out by either  academia 

Fig. 1 Flowchart of the literature review process
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or medical associations (N = 13, see studies number 
1,2,3,5,6,7,8,9,10,12,13,14,16 in Table 1). Additionally, the 
majority of benchmarking initiatives (N = 11, see column 
“Reporting frequency in Table 1) monitored performance 
continuously over time.

With reference to our research objective, we found 
that all studies included in our analysis reported qual-
ity improvement both in terms of care process and 
outcomes.

Secondly, we found that the use of benchmarking was 
generally associated with various complementary quality 

improvement strategies, as  illustrated in the following 
subsections. Finally, all the results reported evidence of a 
positive contribution of benchmarking, suggesting a bias 
in the literature.

Quality improvement in terms of processes and outcomes
Evaluation of performance on process indicators over 
time was conducted in over half of the studies. Almost 
all of these studies (N = 10) reported significant improve-
ment on these measures. Table  1 shows that measures 
on medication were most commonly reported (N = 4, 

Fig. 2 Scale of benchmarking initiatives (Panel A) and types of benchmarking developers (Panel B)
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see studies number 1,10,11,14 in Table  1), followed by 
measures on documentation of patient’s health (N = 3, 
see studies number 5,10,11 in Table  1), diagnostic test 
(N = 2, see studies number 10,13 in Table  1) and multi-
disciplinary meetings (N = 2, see studies number 8,12 in 
Table 1). Medication measures included use of B-block-
ers, anticoagulants and insulin. Six studies did not evalu-
ate care processes (see studies number 3,6,7,9,16,17 in 
Table  1). Evaluation of performance on process indica-
tors over time was conducted in over half of the studies. 
Almost all of these studies (N = 10, see studies number 
1,2,5,8,10,11,12,13,14,15 in Table  1) reported significant 
improvement on these measures.

14 studies assessed outcome measures over time. 
Apart from two, all of these studies reported signifi-
cant improvement on outcome measures, which largely 
consisted of measures on mortality and post-surgery 
complications (N = 6, see studies number 5,6,7,9,13,15 
in Table  1), followed by outcomes for diabetic patients, 
e.g.systolic blood pressure, cholesterol and HbA1c levels 
(N = 2, see studies number 4,14 in Table 1, hospital length 
of stay (N = 2, see studies number 9,12,13 in Table  1) 
and time to surgery (N = 2, see studies number 5,12 in 
Table 1). Four of the studies reported adjusted outcome 
measurements at patient level (age, risk).

Seven studies reported performance improvement on 
both process and outcome indicators. The study period 
outlined in all the articles varied from 6 months to 
18 years.

Performance changes on process and outcomes indica-
tors reported by each study are described in Table 1.

Quality improvement related actions
The methods used to improve quality can be classified 
into two categories: strategies that made direct use of 
results on performance indicators to actively stimulate 
performance improvement – audit & feedback, quality 
improvement plans, Plan-do-check-act (PDCA) cycles, 
financial incentives - and strategies that indirectly sup-
ported quality improvement such as meetings, provision 
of guidelines as well as technical support.

Table 1 shows that meetings among participants were 
the most frequently used strategy by benchmarking ini-
tiatives to support performance improvement  (N = 11, 
see studies number 1,3,5,6,7,8,11,12,14,15,16 in Table 1), 
followed by quality improvement plans (N = 4, see stud-
ies number 1,3,8,11 in Table  1), pay-for performance 
schemes (N = 3, see studies number 8,12,16 in Table  1), 
provision of guidelines (N = 2, see studies number 6,14 in 
Table  1) and audit & feedback (N = 2, see studies num-
ber 6,10 in Table 1). A combination of at least two strate-
gies were present in over half of the studies (N = 10, see 
studies number 1,3,5,6,8,10,11,12,14,16 in Table  1). This 

combination would most commonly include meetings or 
discussions and direct quality improvement plans (N = 5, 
see studies number 3,5,8,10,11 in Table 1). Additionally, 
meetings were used as a single strategy in two of the 
studies. Five studies, on the other hand, did not report 
any type of quality improvement strategy implemented 
(see studies number 2,4,9,13,17 in Table 1).

Methodological approaches for quality improvement 
measurement
To assess the change in quality linked to benchmark-
ing, most of the studies included in this analysis con-
sidered time trends, starting from the beginning of 
performance reporting (see studies number 1, 3, 6–9, 
11–16 in Table 2). Other studies, however, used different 
approaches, including comparing performance between 
initial participants and those that joined the benchmark-
ing initiative later (see studies number 2, 17 in Table 2), 
as well as comparing performance of facilities before 
and after initiation of benchmarking (see studies num-
ber 5, 10 in Table  2). In one case, a control group was 
used to evaluate the change in performance of facilities 
that underwent benchmarking (see study number 4 in 
Table 2). While the articles varied in terms of study peri-
ods, ranging from 6 months to 18 years, performance, 
was on average, monitored over a period of 4 years. The 
longer the study period was, the more likely information 
bias was reduced. Seven studies were population-based 
(see studies number 8, 9, 12, 13, 14, 15, 16 in Table  2), 
which reduced selection bias in these cases. In certain 
studies, data was aggregated at the healthcare provider 
or regional level (see studies number 8, 11,12 in Table 2). 
Methods for counteracting selection bias and accounting 
for differences between patients as well as care settings 
were specified in almost all articles. In certain smaller-
scale studies, data analysis was performed and reported 
for each facility involved, thus also accounting for poten-
tial differences between care settings (see studies number 
3, 5 in Table 2). In cases where no form of risk-adjustment 
was performed, the analysis was often focused on process 
rather than outcome indicators (see studies number 1, 2 
in Table 2). Additionally, in two instances, data validation 
was performed to address information bias (see studies 
number 6, 13 in Table 2). Aside from one study in which 
long-term survival was analysed (see study number 15 in 
Table 2), the majority reported short-term outcomes.

Discussion
Summary of main findings
This systematic literature review addresses our 
research questions by providing evidence concern-
ing a positive association between the use of bench-
marking and quality, which is further stimulated when 



Page 15 of 20Willmington et al. BMC Health Services Research          (2022) 22:139  

Ta
bl

e 
2 

Su
m

m
ar

y 
of

 m
et

ho
do

lo
gi

ca
l s

tr
en

gt
hs

 a
nd

 w
ea

kn
es

se
s

#
Fi

rs
t a

ut
ho

r; 
Ye

ar
Le

ng
th

 o
f 

fo
llo

w
-u

p 
tim

e

Pe
rf

or
m

an
ce

 e
va

lu
at

io
n 

st
ra

te
gy

Pa
tie

nt
 p

op
ul

at
io

n
Li

m
ita

tio
ns

Co
nt

ro
l f

or
 b

ia
se

s

1
C

ro
ne

nw
et

t e
t a

l. 
20

07
 [3

3]
3 

ye
ar

s
Ti

m
e 

tr
en

d
C

le
ar

ly
 d

efi
ne

d 
sa

m
pl

e 
of

 p
at

ie
nt

s 
un

de
rg

oi
ng

 v
as

cu
la

r s
ur

ge
ry

-R
is

k 
ad

ju
st

m
en

t w
as

 n
ot

 p
er

-
fo

rm
ed

.
-O

nl
y 

pr
oc

es
se

s 
of

 c
ar

e 
w

er
e 

ev
al

ua
te

d.

N
on

e 
sp

ec
ifi

ed
 in

 th
e 

ar
tic

le
.

2
Ca

m
pi

on
 e

t a
l. 

20
11

 [3
4]

4 
ye

ar
s

Pe
rf

or
m

an
ce

 c
om

pa
re

d 
be

tw
ee

n 
in

iti
al

 a
nd

 la
te

r p
ar

tic
ip

an
ts

Sa
m

pl
e 

of
 e

nd
-o

f-l
ife

 c
an

ce
r 

pa
tie

nt
s 

de
fin

ed
 b

y 
ag

e,
 s

ex
 a

nd
 

tu
m

or
 ty

pe

-R
is

k 
ad

ju
st

m
en

t w
as

 n
ot

 p
er

-
fo

rm
ed

.
-O

nl
y 

pr
oc

es
se

s 
of

 c
ar

e 
w

er
e 

ev
al

ua
te

d.

N
on

e 
sp

ec
ifi

ed
 in

 th
e 

ar
tic

le
.

3
St

er
n 

et
 a

l. 
20

11
 [3

5]
5 

ye
ar

s
Ti

m
e 

tr
en

d
C

le
ar

ly
 d

efi
ne

d 
sa

m
pl

e 
of

 c
ys

tic
 

fib
ro

si
s 

pa
tie

nt
s.

Li
m

ite
d 

nu
m

be
r o

f c
ar

e 
ce

nt
er

s 
in

vo
lv

ed
-T

he
 p

er
fo

rm
an

ce
 o

f e
ac

h 
ce

nt
er

 
w

as
 a

na
ly

ze
d 

se
pa

ra
te

ly
-A

na
ly

si
s 

w
as

 a
ge

-a
dj

us
te

d 
fo

r 
ce

rt
ai

n 
in

di
ca

to
rs

4
H

er
m

an
s 

et
 a

l. 
20

13
 [3

6]
1 

ye
ar

RC
T 

C
le

ar
ly

 d
efi

ne
d 

sa
m

pl
e 

of
 d

ia
be

tic
 

pa
tie

nt
s

-S
ho

rt
 fo

llo
w

-u
p 

tim
e.

-H
ig

hl
y 

he
te

ro
ge

ne
ou

s 
gr

ou
p 

of
 

ca
re

 s
et

tin
gs

 in
vo

lv
ed

-U
se

 o
f c

on
tr

ol
 g

ro
up

.
-D

iff
er

en
ce

s 
be

tw
ee

n 
pa

tie
nt

s 
as

 
w

el
l a

s 
ca

re
 s

et
tin

gs
 w

er
e 

ac
co

un
te

d 
fo

r i
n 

th
e 

an
al

ys
is

5
M

er
le

 e
t a

l. 
20

09
 [3

7]
6 

m
on

th
s

Be
fo

re
/a

ft
er

 c
om

pa
ris

on
C

le
ar

ly
 d

efi
ne

d 
sa

m
pl

e 
of

 p
at

ie
nt

s 
un

de
rg

oi
ng

 s
ur

gi
ca

l c
ar

e 
fo

r h
ip

 
fra

ct
ur

e.

-S
ho

rt
 fo

llo
w

-u
p 

tim
e

-S
m

al
l n

um
be

r o
f h

os
pi

ta
ls

 
in

vo
lv

ed
.

-N
o 

us
e 

of
 c

on
tr

ol
 g

ro
up

A
na

ly
si

s 
pe

rf
or

m
ed

 fo
r e

ac
h 

ho
sp

ita
l 

in
vo

lv
ed

.

6
H

al
l e

t a
l. 

20
09

 [3
8]

3 
ye

ar
s

Ti
m

e 
tr

en
d

Sa
m

pl
e 

of
 p

at
ie

nt
s 

un
de

rg
oi

ng
 

ge
ne

ra
l a

nd
 v

as
cu

la
r s

ur
ge

ry
-S

el
f s

el
ec

tio
n 

of
 c

en
te

rs
, t

hu
s 

th
e 

re
su

lts
 m

ay
 n

ot
 b

e 
re

pr
es

en
ta

tiv
e 

of
 th

e 
po

pu
la

tio
n.

-T
he

 a
na

ly
si

s 
is

 b
as

ed
 o

n 
sa

m
pl

in
g.

D
iff

er
en

t m
od

el
lin

g 
ap

pr
oa

ch
es

 
w

er
e 

us
ed

 to
 c

on
tr

ol
 fo

r d
iff

er
en

ce
s 

be
tw

ee
n 

pa
tie

nt
s.

7
Te

pa
s 

III
 e

t a
l. 

20
14

 [3
9]

15
 m

on
th

s
Ti

m
e 

tr
en

d
Sa

m
pl

e 
of

 p
at

ie
nt

s 
un

de
rg

oi
ng

 
ge

ne
ra

l a
nd

 v
as

cu
la

r s
ur

ge
ry

.
-S

ho
rt

 fo
llo

w
-u

p 
pe

rio
d.

-L
itt

le
 in

fo
rm

at
io

n 
on

 p
at

ie
nt

 
po

pu
la

tio
n.

Ri
sk

-a
dj

us
tm

en
t w

as
 p

er
fo

rm
ed

.

8
N

ut
i e

t a
l. 

20
16

 [4
0]

5 
ye

ar
s

Ti
m

e 
tr

en
d

G
en

er
al

 p
op

ul
at

io
n

-H
ig

hl
y 

ag
gr

eg
at

ed
 d

at
a 

an
al

ys
is

 
(re

gi
on

al
 le

ve
l)

-U
se

 o
f c

om
po

si
te

 in
di

ca
to

r t
ha

t i
s 

ba
se

d 
on

 1
4 

in
di

ca
to

rs
.

-P
op

ul
at

io
n-

ba
se

d 
st

ud
y

-D
at

a 
w

as
 s

ta
nd

ar
di

ze
d 

fo
r a

ge
 a

nd
 

se
x

9
G

ov
ae

rt
 e

t a
l. 

20
16

 [4
1]

3 
ye

ar
s

Ti
m

e 
tr

en
d

-P
op

ul
at

io
n-

ba
se

d
-C

le
ar

ly
 d

efi
ne

d 
sa

m
pl

e 
of

 p
at

ie
nt

s 
un

de
rg

oi
ng

 s
ur

ge
ry

 fo
r c

ol
or

ec
ta

l 
ca

nc
er

.

-O
nl

y 
sh

or
t-

te
rm

 s
ur

vi
va

l w
as

 
co

ns
id

er
ed

.
-P

op
ul

at
io

n-
ba

se
d 

st
ud

y
-R

is
k-

ad
ju

st
m

en
t w

as
 p

er
fo

rm
ed

 
to

 a
cc

ou
nt

 fo
r d

iff
er

en
ce

s 
be

tw
ee

n 
pa

tie
nt

s.
-E

xt
er

na
l d

at
a 

va
lid

at
io

n 
pe

rf
or

m
ed

10
Pi

cc
ol

io
ri 

et
 a

l. 
20

20
 [4

2]
3 

ye
ar

s
Be

fo
re

/a
ft

er
 c

om
pa

ris
on

Sa
m

pl
e 

of
 p

at
ie

nt
s 

w
ith

 c
hr

on
ic

 
co

nd
iti

on
s.

-S
m

al
l-s

ca
le

 s
tu

dy
-R

es
ul

ts
 w

er
e 

no
t a

dj
us

te
d 

fo
r 

di
ffe

re
nc

es
 b

et
w

ee
n 

ca
re

 p
ro

vi
de

rs
 

or
 p

at
ie

nt
s

-L
itt

le
 in

fo
rm

at
io

n 
on

 p
at

ie
nt

 
po

pu
la

tio
n

-In
fo

rm
at

io
n 

bi
as

 w
as

 d
im

in
is

he
d 

by
 re

m
ov

in
g 

pr
ev

al
en

ce
s 

fro
m

 th
e 

an
al

ys
is

.



Page 16 of 20Willmington et al. BMC Health Services Research          (2022) 22:139 

Ta
bl

e 
2 

(c
on

tin
ue

d)

#
Fi

rs
t a

ut
ho

r; 
Ye

ar
Le

ng
th

 o
f 

fo
llo

w
-u

p 
tim

e

Pe
rf

or
m

an
ce

 e
va

lu
at

io
n 

st
ra

te
gy

Pa
tie

nt
 p

op
ul

at
io

n
Li

m
ita

tio
ns

Co
nt

ro
l f

or
 b

ia
se

s

11
Q

vi
st

 e
t a

l. 
20

04
 [4

3]
1 

ye
ar

Ti
m

e 
tr

en
d

Fe
w

 in
fo

rm
at

io
n 

on
 p

at
ie

nt
s 

ch
ar

ac
te

ris
tic

s 
as

 th
e 

fo
cu

s 
of

 th
e 

an
al

ys
is

 is
 o

n 
th

e 
pr

ov
id

er
s

-S
ho

rt
 fo

llo
w

-u
p 

tim
e 

pe
rio

d
-N

o 
ris

k 
ad

ju
st

m
en

t w
as

 p
er

-
fo

rm
ed

.

N
on

e 
sp

ec
ifi

ed
 in

 th
e 

ar
tic

le
.

12
N

ut
i e

t a
l. 

20
13

 [4
4]

4 
ye

ar
s

Ti
m

e 
tr

en
d

G
en

er
al

 p
op

ul
at

io
n

-H
ig

hl
y 

ag
gr

eg
at

ed
 d

at
a 

an
al

ys
is

 
(re

gi
on

al
 le

ve
l)

-P
op

ul
at

io
n-

ba
se

d 
st

ud
y

-D
at

a 
w

as
 s

ta
nd

ar
di

ze
d 

fo
r t

he
 

po
pu

la
tio

n’
s 

he
al

th
 n

ee
ds

13
Va

n 
Le

er
su

m
 e

t a
l. 

20
13

 [4
5]

2 
ye

ar
s

Ti
m

e 
tr

en
d

-P
op

ul
at

io
n-

ba
se

d
-C

le
ar

ly
 d

efi
ne

d 
sa

m
pl

e 
of

 p
at

ie
nt

s 
un

de
rg

oi
ng

 s
ur

ge
ry

 fo
r c

ol
or

ec
ta

l 
ca

nc
er

.

- S
ho

rt
 fo

llo
w

-u
p 

tim
e 

pe
rio

d
-P

op
ul

at
io

n-
ba

se
d 

st
ud

y
-T

he
 d

at
a 

w
as

 a
dj

us
te

d 
fo

r d
iff

er
-

en
ce

s 
be

tw
ee

n 
pa

tie
nt

s.
-E

xt
er

na
l d

at
a 

va
lid

at
io

n 
w

as
 

pe
rf

or
m

ed

14
M

ar
ge

irs
do

tt
ir 

et
 a

l. 
20

10
 [4

6]
5 

ye
ar

s
Ti

m
e 

tr
en

d
-P

op
ul

at
io

n-
ba

se
d

-C
le

ar
ly

 d
efi

ne
d 

sa
m

pl
e 

of
 p

ed
ia

t-
ric

 p
at

ie
nt

s 
w

ith
 d

ia
be

te
s.

-N
o 

in
fo

rm
at

io
n 

on
 n

on
-p

ar
tic

i-
pa

nt
s

-P
op

ul
at

io
n-

ba
se

d 
st

ud
y

-A
dj

us
tm

en
t f

or
 p

at
ie

nt
 a

ge
 a

nd
 

du
ra

tio
n 

of
 d

is
ea

se
 w

as
 p

er
fo

rm
ed

.
-A

ll 
m

ea
su

re
m

en
ts

 w
er

e 
st

an
da

rd
-

iz
ed

.

15
Ko

de
da

 e
t a

l. 
20

15
 [4

7]
18

 ye
ar

s
Ti

m
e 

tr
en

d
-P

op
ul

at
io

n-
ba

se
d

- C
le

ar
ly

 d
efi

ne
d 

sa
m

pl
e 

of
 p

at
ie

nt
s 

w
ith

 c
ol

or
ec

ta
l c

an
ce

r.

-L
ac

k 
of

 e
xt

er
na

l d
at

a 
va

lid
at

io
n

-A
bs

en
ce

 o
f c

on
tr

ol
 g

ro
up

-P
op

ul
at

io
n-

ba
se

d 
st

ud
y

-L
on

ge
r f

ol
lo

w
-u

p 
tim

e 
pe

rio
d.

16
Pi

nn
ar

el
li 

et
 a

l. 
20

11
 [4

8]
3 

ye
ar

s
Ti

m
e 

tr
en

d
-P

op
ul

at
io

n-
ba

se
d

- C
le

ar
ly

 d
efi

ne
d 

sa
m

pl
e 

of
 p

at
ie

nt
s 

un
de

rg
oi

ng
 s

ur
gi

ca
l c

ar
e 

fo
r h

ip
 

fra
ct

ur
e.

-A
 n

um
be

r o
f c

on
fo

un
de

rs
 

in
cl

ud
in

g 
pa

tie
nt

 c
o-

m
or

bi
di

tie
s 

co
ul

d 
no

t b
e 

co
nt

ro
lle

d 
fo

r i
n 

th
e 

an
al

ys
is

.

-P
op

ul
at

io
n-

ba
se

d 
st

ud
y

-R
is

k-
ad

ju
st

m
en

t o
f p

er
fo

rm
an

ce
 

w
as

 p
er

fo
rm

ed
.

17
M

iy
at

a 
et

 a
l. 

20
12

 [4
9]

4 
ye

ar
s

Pe
rf

or
m

an
ce

 c
om

pa
re

d 
be

tw
ee

n 
in

iti
al

 a
nd

 la
te

r p
ar

tic
ip

an
ts

C
le

ar
ly

 d
efi

ne
d 

sa
m

pl
e 

of
 p

at
ie

nt
s 

un
de

rg
oi

ng
 c

or
on

ar
y 

ar
te

ry
 b

yp
as

s 
gr

af
t (

C
A

BG
)

-L
im

ite
d 

nu
m

be
r o

f p
ar

tic
ip

an
ts

 
in

vo
lv

ed
-R

is
k-

ad
ju

st
m

en
t o

f p
er

fo
rm

an
ce

 
w

as
 p

er
fo

rm
ed



Page 17 of 20Willmington et al. BMC Health Services Research          (2022) 22:139  

combining  benchmarking with specific interventions, 
such as meetings between participants, quality improve-
ment plans and financial incentives.

The studies we analysed confirm that benchmarking 
is a useful tool which has yet to be systematically imple-
mented at all levels of the healthcare system [1].

Most of the initiatives were voluntary based and had a 
bottom-up approach, involving mainly medical associa-
tions and academia. More specifically, our findings sug-
gest that benchmarking data was in large part used at 
the micro level by speciality departments and hospitals, 
sometimes in the context of small-scale pilot studies that 
involved a small number of participants [35, 37, 42]. This 
raises questions regarding the involvement of high-level 
decision makers when it comes to the use of benchmark-
ing. Importantly, the geographical scope of these studies 
was limited to Europe and North America.

Research on the practice of benchmarking
Healthcare systems worldwide are increasingly being 
called on to identify reliable methods for measuring qual-
ity of care [51, 52]. This is partly due to the increasing 
availability of data generated at all levels of the healthcare 
system. The practice of benchmarking and performance 
improvement has been considered, especially in Europe, 
a growing area of research which has received less atten-
tion than the identification of performance indicators 
that reliably benchmark information in different clinical 
areas [16].

Following the identification of indicators, the questions 
ensue as to which users they are intended for and the 
purpose of their use. The information needs of users may 
differ depending on their decision-making capacity when 
it comes to taking action based on benchmarking data. 
As such, the actionability of this type of evidence-based 
information remains debatable. Furthermore, certain 
studies [53, 54] have suggested that benchmarking data 
was generally underused by decision makers within the 
healthcare system. On the other hand, when healthcare 
providers do take into account benchmarking data, reluc-
tance may arise when integrating this information into 
practice for changing behaviour and procedures [55]. The 
clinician’s subjective perception can also be a factor when 
deciding on which areas of performance to consider for 
improvement [37].

Benchmarking and quality improvement
All articles considered in this review reported per-
formance improvement following communication of 
benchmarking data. One could argue, however, that the 
sustainability of the reported quality improvement could 
differ from one study to another depending on the length 
of follow-up time and monitoring of performance. For 

instance, in five of the articles, performance was moni-
tored over a relatively short period of time, ranging from 
6 months to 2 years [36, 37, 39, 42, 43]. Although these 
studies validate the use of benchmarking as a tool for 
quality improvement, researchers have argued that, in 
this case, performance improvement could be attributed 
to the experimental conditions under which benchmark-
ing is taking place as well as the newness of the initiative 
itself, rather than a long-lasting impact of performance 
measurement [49, 56]. On the other hand, articles report-
ing a longer follow-up time have also shown sustained 
performance improvement [33, 38, 40, 41, 46]. Interest-
ingly, only one article focused on the capacity of bench-
marking to reduce geographical variation [11].

Furthermore, our results suggest that quality improve-
ment was achieved not only by high performing organi-
sations but also by those whose performance was initially 
suboptimal [38, 39]. It has long been speculated that the 
combination of continuous performance measurement 
with interventions, such as discussions of benchmarking 
results, was associated with long-lasting quality improve-
ment [43, 46, 56]. The majority of articles from our results 
reported the implementation of these interventions in 
addition to benchmarking, ranging from meetings to 
quality improvement plans and audit & feedback. Meet-
ings between benchmarking participants were the most 
frequently cited intervention by the articles. Although 
this type of intervention has a more supporting than 
active role in terms of quality improvement, interactions 
between benchmarking participants do facilitate direct 
exchange of experience and transfer of best practices, 
thus prompting organisations to further engage in activi-
ties adapted to their performance needs. Furthermore, 
our results showed that meetings were often combined 
with other interventions, such as quality improvement 
plans and financial incentives. For instance, Italy’s Tus-
cany region combines discussions of publicly reported 
benchmarking data between different stakeholders with 
pay for performance schemes for local decision-makers 
and clinicians [40, 44, 48]. Although many have recog-
nized the positive effects that benchmarking and quality 
improvement activities have, some have argued that the 
extent of their impact on quality remains unclear, and as 
such, establishing a causal relationship between bench-
marking and quality remains difficult [38, 43, 57].

The relationship between process and outcome indicators
Lastly, several articles included in our review suggest 
that performance improvement on process indicators 
is correlated with better outcomes as well, particularly 
in primary care and certain clinical areas such as diabe-
tes and colorectal cancer [42, 44–47]. This should come 
to no surprise as it is widely accepted that processes of 
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care contribute in large part to patient outcomes [58, 59]. 
However, it has been argued that outcomes are reflective 
of a wide variety of determinants, some related to health-
care and others not. Furthermore, processes of care that 
are measurable may represent only a fraction of all the 
processes that contribute to a particular outcome [60]. 
However, given the ongoing transformation of perfor-
mance management systems and the rise of innovative 
measures, including patient reported data, population 
based indicators and measures on resilience and sustain-
ability [61], one could expect the relationship between 
processes and outcomes to change.

Limitations
This literature review included peer-reviewed studies in 
English, and excluded grey literature as well as foreign 
language journals. Furthermore, the results show a very 
limited number of studies on the relationship between 
benchmarking and quality improvement, despite the 
growing interest and research on this topic at the interna-
tional level. Many articles focus on the practical actions 
to foster benchmarking as a tool to learn from excel-
lence [62], set strategic planning [40, 63], and improve 
reputation by naming and faming and peer learning [26]. 
However, these articles provide specific frameworks on 
the use of benchmarking rather than report results and 
impacts of its application.

Another limitation relates to the robustness of the meth-
ods used as almost all articles are based on observational 
analysis and are thus susceptible to methodological biases.

Conclusions
The limited number of studies generated by this system-
atic literature review suggests that the contribution of 
benchmarking in healthcare needs to be further explored. 
Our findings also indicate that benchmarking may foster 
quality improvement, and that complementary interven-
tions, such as meetings and audit & feedback, can also 
play a role in further reinforcing quality improvement.

As data becomes more widely available, it is becoming 
increasingly important for healthcare systems to identify 
reliable performance indicators that are adapted to the 
needs of different stakeholders, who ultimately, are the 
end-users of benchmarking information. As such, further 
research needs to be conducted as to discern the factors, 
including contextual elements, that could influence the 
uptake of benchmarking at all levels of the healthcare 
system. Although this study points towards the positive 
impact of combining performance measurement with 
interventions on quality, future research should analyse 
the individual impact of these interventions, including 
non traditional ones such as the promotion of good per-
formance practices.
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