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Abstract
Health services overuse has been acknowledged as a relevant policy issue. In this study, we assessed the
informative value of research on the quality of cancer care, exploring to what extent it is actually concerned with
care overuse, thus providing policy-makers with sound estimates of overuse prevalence. We searched Medline for
European studies, reporting information on the rate of use of diagnostic or therapeutic procedures/interventions in
breast, colorectal, lung and prostate cancer patients, published in English between 2006 and 2016. Individual
studies were classified with regards to their orientation towards overuse according to the quality metrics adopted
in assessing rates of use of procedures and interventions.
Out of 1882 papers identified, 100 accounting for 94 studies met our eligibility criteria, most of them on breast (n = 38)
and colorectal (n = 30) cancer. Of these, 46 (49%) studies relied on process indicators allowing a direct measure of
under- or overuse, the latter being addressed in 22 (24%) studies. Search for overuse in patterns of care did not
increase over time, with overuse being measured in 24% of the studies published before 2010, and in only 13% of
those published in 2015–2016. Information on its prevalence was available only for a relatively limited number of
procedures/interventions. Overall, estimates of overuse tended to be higher for diagnostic procedures (median
prevalence across all studies, 24%) than for drugs, surgical procedures or radiotherapy (median overuse prevalence
always lower than 10%). Despite its increasing policy relevance, overuse is still an often overlooked issue in current
European research on the quality of care for cancer patients.
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Background
A widespread concern is rising regarding the amount of
resources wasted in healthcare delivery through the
provision of low-value care, namely of interventions and
procedures of little (if any) clinical value, or through the
inappropriate use of otherwise effective healthcare interventions [1]. Overuse, defined as the provision of services
that are more likely to cause harm than good [2], has been
identified as a major policy issue, both for its clinical and
economic implications [3]. Indeed, resources currently
wasted in the delivery of unnecessary care could be reallocated to address health services underutilisation whenever
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it occurs, improving patient access to interventions known
to be effective and clinically valuable.
However, tackling the issue of health services overuse
is a hard challenge to policy-makers, calling for the development of coherent policy efforts able to identify and
prioritise areas of inappropriate care, and develop coherent strategies to achieve the required changes in clinical
practice. Therefore, the availability of good quality information on the actual prevalence of health services overuse in clinical practice is of utmost importance to
inform this policy process.
The need to address the issue of overuse in healthcare
delivery in order to improve the quality and efficiency of
resource use is also of relevance in cancer care [4],
where the provision of good quality care is a major economic challenge to healthcare systems, not immune
from the problem of inappropriateness [5–7].
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In the framework of the Joint Action on Cancer
Control (CanCon) [8], a policy paper on the issue of
health services overuse in cancer care has been written
[4]. In the context of the development process, an analysis of studies on patterns of care for cancer patients in
European countries was undertaken herein to assess
their informative value for policies concerning the issue
of overuse. In particular, beyond assessing for which procedures/interventions there is available information on
overuse, we explored how utilisation rates were actually
measured, as we consider that the type of quality metric
adopted reveals the extent to which assessment of overuse is a real concern in this research area.

Methods
Our main goal was to explore the degree of attention
given to the search for overuse in the delivery of care to
cancer patients through an analysis of the measures
employed in assessing processes of care. We relied on
the distinction between direct and indirect measures of
process of care [9]. Indirect measures are simple rates,
documenting the frequency of use of specific interventions/procedures in a population. Therefore, they can
provide only indirect information on the existence of
health services under- or overuse in clinical practice, in
particular comparing rates across different providers or
geographic areas. In these circumstances, empirical
documentation of substantial variability is often taken as
indirect evidence of under- or overuse, whenever rates
are shown to be lower or higher than the average to a
statistically significant extent [10]. While useful to highlight possible problems in patterns of care, interpretation
of variation analysis can be complex, and the assumption
that inappropriate use in excess (i.e. overuse) is higher
where rates are also higher has never been so clearly
demonstrated [11].
Direct measures are those allowing the opportunity to
make a direct judgement about the clinical processes, as
for the presence of under- or over-utilisation of health
services. As such, they do not rely on assumptions,
rather on the validity of the criteria used to distinguish
between appropriate and inappropriate care. The availability of explicit eligibility criteria along with information on whether a procedure has actually been delivered,
allow an appropriateness analysis able to provide
estimates of both under- and overuse, if they exist, as
outlined in Box 1. According to this schematic representation, prevalence of overuse can be made measurable
relying on two different rates (C/A+C and C/C+D), having as denominator either the total number of patients
exposed to a procedure or the total number of noneligible patients. Therefore, overuse can be assessed
from two different and complementary perspectives [12],
respectively centred on procedures and patients. Further,
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the extent to which research on patterns of care is actually oriented towards the search for overuse is made
evident by the type of measures (i.e. rates) adopted
Box 1 Schematic representation of different possible rates of
under- and overuse of procedures/interventions
Procedure/
intervention
delivered

Rates

Questions addressed
by the rates

How frequently did
eligible patients fail
to receive
appropriate care?
UNDERUSE

Patient eligible Yes
to the
procedure/
intervention

No

Yes

A

B

B/A+B

No

C

D

C/C+D How frequently
were non-eligible
patients exposed
to the procedure?
OVERUSE

Rates

C/A+C

B/B+D

Question
addressed
by the rates

How
frequently
has the
procedure
been
delivered
to noneligible
patients?

How
frequently
should
patients not
exposed
to the
procedure
have
received it?

OVERUSE

UNDERUSE

Identification of relevant studies

We undertook a literature search using Medline to
retrieve articles (in English) from European studies
providing information on the rate of use of diagnostic or
therapeutic interventions, procedures and services in
cancer patients. The search strategy was based on the
presence in the title or abstract of words referring to
‘appropriateness’, ‘underuse’, ‘overuse’, and/or ‘quality of
care’. As we anticipated that the quantity of studies was
likely to be large, to keep the task more manageable, we
focused on those concerning patients with breast,
colorectal, lung and prostate cancer, and restricted the
time frame of our search to the period January 2006 to
June 2016, as older papers were likely to describe patterns
of care no longer fully representative of current clinical
practice. Details of the search strategy adopted are
outlined in Additional file 1. In addition, the reference list
of relevant available reviews [13–16] was inspected to
identify any additional potentially relevant papers.
Experimental or observational studies aimed at
assessing effectiveness or cost-effectiveness of healthcare
interventions were excluded, as well as methodological
papers and studies assessing the impact of quality
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improvement interventions. When studies describing quality of care were identified, they were excluded if concerning patterns of care provided by a single provider/centre
(as their findings would have not been sufficiently generalisable), or when reporting only outcome indicators (i.e.
mortality rates, complications rates, etc.) or self-reported
information on patterns of care (i.e. through questionnaires targeted to health professionals or patients).
Titles and abstracts were independently reviewed for
eligibility by the two authors (RG and VC) after piloting
inclusion and exclusion criteria on a sample of 100
references, with satisfactory reliability (k = 0.70). Full
texts were further examined when the abstract was
insufficient or unclear. Disagreements were rare and
resolved by consensus.

Data abstraction

From individual papers meeting the inclusion criteria, the
two authors gathered information regarding participating
country, year(s) of care delivery, design (observational vs.
cohort study, with the latter further distinguished into
prospective and retrospective, according to patient
recruitment and data collection), sample size, type of
procedures/interventions considered, use of explicit
standards (i.e. guideline recommendations), source of data
and main findings. Further, relying on the analytic
framework described above (Box 1), studies were classified
into those (1) providing generic rates of use, when

Fig. 1 Flow chart of the selection process of papers relevant to the review
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measures provided information on the frequency of
utilisation of procedures/interventions, but without
explicitly assessing the degree of compliance with local/
regional/national guidelines, or with pre-defined appropriateness criteria; (2) providing rates oriented towards
underuse, when the process indicators adopted were based
upon utilisation rates of the type oriented towards measuring underuse (Box 1), relying on explicit criteria; and (3)
providing rates oriented towards overuse, when at least
one of the indicators adopted was based upon utilisation
rates of the type oriented towards measuring overuse (Box
1), relying on explicit criteria.
Findings of individual studies were classified according
to whether over- or underuse was explicitly referred to
by authors, searching if the abstract or other sections of
the papers (results, discussion, conclusions) reported
some keywords (‘underuse’, ‘underutilisation’, ‘overuse’,
‘overutilisation’) or, alternatively, for sentences explicitly
mentioning that some patient categories had not
received (or inappropriately received) a specific
intervention/procedure. Whenever overuse was detected
according to the criteria outlined above, we collected
detailed information on the estimated prevalence (i.e.
numerator and denominator of the rate) if explicitly
reported in the text or tables.

Results
The flow chart of the search process is shown in Fig. 1.
Overall, out of the 1833 papers originally identified, 100,
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accounting for 94 studies, met our eligibility criteria
(Additional file 2). Of these, 38 were on breast cancer,
30 on colorectal cancer, and 8 and 9 on lung and
prostate cancer, respectively. Nine studies included more
than one of those tumours.
The general characteristics of the 94 studies identified
are reported in Table 1. Only 7 (8%) had been conducted
on patients from more than one European country.
Overall, the Netherlands and the United Kingdom were
the countries more frequently represented (in 21 and 19
studies, respectively), followed by Italy (n = 16),
Germany (n = 14) and Sweden (n = 8).
In 46 (49%) studies, patterns of care were analysed
through process indicators directly measuring degree
of compliance with recommendations from practice
guidelines or with consensus panel criteria. Out of

those, 24 (25%) measured whether eligible patients
received the recommended procedure/intervention
and were therefore oriented towards assessing degree
of underuse. Only 22 (23%) studies [17–42] adopted
at least one process indicator directly measuring
overuse, most of which (n = 13) dealt with breast
cancer (Table 1). None of the lung cancer studies
relied on overuse measures.
As shown in Table 2, measures of overuse were
adopted to assess diagnostic tests [27, 28, 35, 36, 40],
surgical procedures [17, 21–25, 29–31, 33, 38, 40],
radiotherapy [17, 26, 29–31, 37, 38, 40], and drugs; this
last category included studies measuring overuse of
chemotherapies [17, 18, 20, 26, 29–31, 36, 42], hormone
therapies [20, 26, 32, 39], trastuzumab [19], bevacizumab
[34, 42], or erythropoiesis-stimulating agents [41].

Table 1 Characteristics of the 94 European studies on patterns of care for breast, colorectal, lung and prostate cancer, published
between 2006 and 2016
Breast cancer

Colorectal cancer

Lung cancer

Prostate cancer

Miscellaneousa

Total

N (%)

N (%)

N (%)

N (%)

N (%)

N (%)

≤ 2010
(%)

11 (29)
(38)

7 (23)
(24)

3 (38)
(10)

4 (44)
(14)

4 (44)
(14)

29 (31)
(100)

2011–2012
(%)

11 (29)
(44)

8 (27)
(32)

3 (38)
(12)

1 (11)
(4)

2 (22)
(8)

25 (26.5)
(100)

2013–2014
(%)

6 (16)
(24)

13 (43)
(52)

2 (25)
(8)

1 (11)
(4)

3 (33)
(12)

25 (26.5)
(100)

2015–2016
(%)

10 (26)
(66.7)

2 (7)
(13.3)

0 (0)
(0)

3 (33)
(20)

0 (0)
(0)

15 (16)
(100)

Cross-sectional
(%)

21 (55.3)
(49)

8 (27)
(19)

4 (50)
(9)

4 (44)
(9)

6 (67)
(14)

43 (46)
(100)

Cohort
(%)

17 (44.7)
(33)

22 (73)
(43)

4 (50)
(8)

5 (56)
(10)

3 (33)
(6)

51 (54)
(100)

Cancer registry
(%)

17 (44.7)
(34.7)

18 (60)
(36.7)

6 (75)
(12.2)

7 (77.8)
(14.2)

1 (11.1)
(2)

49 (52)
(100)

Cancer registry + administrative databases
(%)

6 (15.8)
(75)

1 (3.3)
(12.5)

1 (12.5)
(12.5)

0 (0)
(0)

0 (0)
(0)

8 (8)
(100)

8 (21)
(66.7)

1 (3.3)
(8.3)

0 (0)
(0)

1 (11.1)
(8.3)

2 (22.2)
(16.7)

12 (13)
(100)

7 (18.4)
(28)

10 (33.3)
(40)

1 (12.5)
(4)

1 (11.1)
(4)

6 (66.7)
(24)

25 (27)
(100)

17 (44.7)
(3.,4)

16 (53.4)
(33.3)

5 (62.5)
(10.4)

5 (55.5)
(10.4)

5 (55.5)
(10.4)

48 (51)
(100)

8 (21)
(33.5)

10 (33.3)
(42)

3 (37.5)
(12.5)

1 (11.1)
(4)

2 (22.2)
(8)

24 (26)
(100)

Oriented towards overuse
(%)

13 (34.2)
(59.1)

4 (13.3)
(18.2)

0 (0)
(0)

3 (33.3)
(13.6)

2 (22.2)
(9.1)

22 (23)
(100)

Total
(%)

38 (100)
(40)

30 (100)
(32.5)

8 (100)
(8.5)

9 (100)
(9.5)

9 (100)
(9.5)

94 (100)
(100)

Year of publication

Study design

Data sources

Administrative databases alone
(%)
Other sources
(%)
Type of measures
Generic
(%)
Oriented towards underuse
(%)

a

Studies including different types of cancers are in this category
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Table 2 Prevalence of overuse as reported in European studies on patterns of care for breast, colorectal and prostate cancer,
published between 2006 and 2016
Breast cancer

Country

Years of care delivery Interventions/procedures

Prevalence of overuse (95% CI)

Wockel, 2010 [17]

Germany

2001–2005

BCS in tumour size > 4 cm,
in multicentric cancer, in
inflammatory carcinoma

4.4% (n.a.)

Axillary dissection in
non-invasive carcinoma

12.5% (n.a.)

Radiotherapy after BCS
in invasive carcinoma

4.1% (n.a.)

Chemotherapy in
patients eligible to
endocrine therapy

8.7% (n.a.)

Claravezza, 2012 [18] Italy

2008

Adjuvant chemotherapy
in luminal A patients

38% (35–41%)

Poncet, 2009 [19]

France

1999–2003

Trastuzumab in metastatic
breast cancer without
previous treatment with
anthracyclines or in
< her-2 negative patients

68% (61–77%)

Lebeau, 2011 [20]

France

2003–2004

Chemotherapy

15% (13–17%)

Hormonal therapy

9% (7–11%)

both in non-metastatic
breast cancer, according
to appropriateness criteria
Mano, 2010 [21]

Italy

2007

Kiderlen et al.,
2015 [22]

Germany, Italy, United Kingdom,
The Netherlands, Switzerland,
Belgium, Austria

2008–2012

Ponti et al., 2007,
2011, 2015 [23–25]

Italy

2011–2012

Van de Water,
2012 [26]

Lu, 2011 [27]

Grandjean,
2012 [28]

Schwentner, 2013,
2012, 2012 [29–31]

The Netherlands

The Netherlands

The Netherlands

Germany

2005–2008

1989–2003

2003

1992–2008

Axillary dissection in DCIS

5% (3–8%)

Axillary dissection or sentinel
lymph node procedure in
DCIS or benign lesions

33% (30–37%)

Radical mastectomy
in cancer ≤ 3 cm

13% (n.a.)

ALND in DCIS

4% (n.a.)

Axillary staging in cancers
other than in pN0

10% (9–11%)

Axillary dissection in DCIS

3% (2–4%)

Radical surgery in DCIS
< 20 mm

10% (7–12%)

RT in patients aged
< 65 years

6% (n.a.)

RT in patients aged
≥ 75 years

4,5% (n.a.)

Chemotherapy in
patients aged < 65 years

2% (n.a.)

Endocrine therapy in
patients aged < 65 years

2.5% (n.a.)

Endocrine therapy in
patients aged ≥ 75 yearts

7.5% (n.a.)

Hospital visits in follow-up

31% (28–35%)

Mammography in follow-up
after surgical treatment

18% (16–22%)

Consultations during
follow-up

55% (48–62%)

Mammography
during follow-up
after surgical treatment

4% (1–7%)

Surgical management,
radiotherapy and
chemotherapy
in primary breast
cancer

Only overall rates of guideline
violation are reported, without
distinguishing between over
and under treatment Guideline
violations were 8% for radiotherapy,
13% for surgical management
and 16% for chemotherapy
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Table 2 Prevalence of overuse as reported in European studies on patterns of care for breast, colorectal and prostate cancer,
published between 2006 and 2016 (Continued)
Breast cancer

Country

Years of care delivery Interventions/procedures

Prevalence of overuse (95% CI)

Fong, 2012 [32]

United Kingdom
(region of Dundee, Scotland)

2004–2004

Endocrine therapy
(comparing observed vs.
optimal utilisation rate,
predicted from guidelines
recommendations)

4% (n.a.)

Ponti, 2014 [33]

Italy, Denmark, Czech Republic,
2004–2007
Finland, Ireland, The Netherlands,
Norway, Spain, Switzerland
(it includes also patients from
United States and Japan)

Axillary dissection in DCIS

8% (7–9%)

Axillary dissection in low/
intermediate grade DCIS

5.6% (4.6–7.0%)

Axillary dissection after
breast conserving surgery

4.8% (4–5.5%)

Colorectal cancer

Country

Years of care delivery Interventions/procedures

Prevalence of overuse
(95% CI)

Bonifazi, 2012 [34]

Italy

2006–2007

Bevacizumab use as secondline or advanced line in
metastatic colorectal cancer

37% (34–42%)

Adler, 2007 [35]

Germany

Not reported

Diagnostic colonoscopy
outside screening
programme

14% (11–17%)

Lepage, 2006 [36]

France

2000

Excess of tests executed
in pre-operative workup

30% (26–34%)

Adjuvant chemotherapy
in stage III

5% (3–7%)

Pre-operative RT (with or
without chemotherapy)
in early rectal cancer

55% (50–60%)

Eliot, 2014 [37]

Sweden

2000–2010

Prostate cancer

Country

Years of care delivery Interventions/procedures

Prevalence of
overuse (95% CI)

Hernes, 2009 [38]

Norway

2004

Radical prostatectomy
or Radiotherapy in
low risk patients

57% (52–61%)

Grundmark,
2012 [39]

Sweden

1997–2006

Anti-androgen
(bicalutamide) in
low/intermediate
risk patients

2.1% (n.a.)

Evans, 2010 [40]

United Kingdom

Not available

CT scan in
diagnostic workup

10% (7–11%)

Radical prostatectomy

< 1%

RT

< 1%

Hormone therapy after diagnosis of
prostate cancer

< 1%

Miscellaneousa

Country

Years of care delivery Interventions/procedures

Prevalence of overuse

Ray-Coquard,
2012 [41]

France

2010

Erythropoiesis stimulating
agents in chemotherapyinduced anaemia

Overall prevalence of overuse 5% in
breast (n = 185) and lung (n = 227)
cancer patients (20/412)

Joerger, 2014 [42]

Switzerland

2012

Anticancer drugs in several
cancers, including breast,
lung and colorectal

Results by cancer site reported
only in graphic
Overall, 32% of all patients received
at least one off-label drug, but off-label
use was unsupported by European Society
for Medical Oncology guidelines only in
6.6% of cases
Inappropriate use was higher for bevacizumab
(29%) also because of its use in advanced
breast cancer

a
Studies including patients with different cancers are in this category
ALND axillary lymph nodes dissection, BCS breast conserving surgery, DCIS ductal carcinoma in situ, n.a. not available, RT radiotherapy
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Overall, as shown in Tables 3 and 4, the median value of
overuse rates tended to be higher for diagnostic procedures, while median values for drugs, surgery and radiotherapy were always lower than 10%. That held true also
when only the subgroup of studies on breast cancer was
considered. For all the types of procedures and interventions, prevalence of overuse was highly variable across individual studies.
Orientation towards overuse did not increase over time,
with overuse being directly measured in 24% of the studies
published before 2010, and only in 13% of those published
in 2015–2016 (Table 5). Not surprisingly, individual studies’
conclusions were related to the approach employed in
assessing processes of care. Overall, in 26 studies, the
authors explicitly stated the identification of some degree of
overuse for the procedures/interventions investigated; in 19
of those cases, the conclusions were drawn from overuse
measures, whereas in the remaining 7 cases they relied on
variation analysis of generic utilisation rates (Table 5).

Discussion
The value of research on quality of care should be
judged on the extent to which it provides useful
information to guide the decisions and actions of those
responsible for monitoring and improving healthcare
delivery. Any substantial mismatch between the
information supplied by researchers and the one actually
demanded by ‘research users’ implies failure in meeting
this goal.
The issue of overuse in the delivery of healthcare has
been steadily emerging over the last 10 years as
particularly relevant due to its many implications for
quality and safety, and for the economic sustainability of
healthcare systems. There is indeed a growing expectation
that withdrawing resources from the delivery of care with
no or little clinical value, and reducing the inappropriate
utilisation of otherwise clinically valuable interventions,
will improve effectiveness and efficiency [1–3, 43–51].
Overuse of diagnostic and therapeutic procedures/
interventions has also been identified as an issue in cancer
care [6, 52]. Therefore, from this perspective, a key
criterion to assess the actual informative value of research
Table 3 Prevalence of overuse in European studies on patterns
of care for breast, colorectal, lung and prostate cancer,
according to type of procedurea
Type of procedure Prevalence (median) Range Number of measures
Drugs

15%

2–68%

14 from 12 studies

Diagnostic

24%

4–55%

8 from 5 studies

Surgery

8%

3–57%

13 from 7 studies

Radiotherapy

5%

4–24%

5 from 4 studies

a

Two studies [29–31, 42] not included as prevalence of overuse was neither
explicitly reported, nor extractible from tables
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Table 4 Prevalence of overuse in European studies on patterns
of care for breast cancer, according to type of procedurea
Type of procedure Prevalence (median) Range Number of measures
Drugs

8%

2–68%

8 from 6 studies

Diagnostic

25%

4–55%

4 from 2 studies

8%

3–34%

11 from 5 studies

4.5%

4–7%

3 from 2 studies

Surgery
Radiotherapy
a

One study [29–31] not included as prevalence of overuse was neither
explicitly reported, nor extractible from tables

on quality of care is its ability to identify areas of overuse
and provide estimates of its prevalence.
Indeed, on these grounds, research in the area of
cancer care is at risk of being of little informative value.
According to our findings, overuse has been addressed
only in a few studies, and on a limited number of
procedures and interventions. We found that only 22
(approximately a quarter of the total number of studies
identified) were concerned with overuse. Even more
importantly, our results highlight that the attention
towards overuse has not changed over time, and has
certainly not increased as would have been expected
given its growing policy concerns.
Our findings are in line with what has been
documented in previous reviews. Further, despite its
policy relevance, information on the extent to which
overuse actually permeates clinical practice has been
shown to be relatively scant and unsystematic, having
been addressed only by relatively few studies and on a
limited number of procedures and interventions across
different practice areas [16, 53, 54]. Understanding the
reasons behind such limited attention towards the
problem of ‘too much care’ seems to be important to the
design of future research initiatives better equipped to
address the challenges and implications of overuse
facing health policy.
Although the limited literature available on overuse
has been justified mainly on technical grounds, namely
the lack of reliable and scientifically sound measures of
overuse [55], as others have pointed out, there may also
be cultural and political barriers to the “willingness” to
address overuse [56]. Nevertheless, the relevance of these
technical aspects cannot be dismissed. Identification of
overuse in clinical practice can be hampered by a number
of factors, including the lack of explicit standards (i.e. from
practice guideline recommendations or appropriateness
criteria) against which actual care should be compared,
and the lack of sufficiently detailed information on patient
characteristics; the latter is required in order to identify
the specific clinical indications in which an intervention/
procedure has been used.
The insufficient and unsatisfactory development of
measures properly aimed at detecting the delivery of
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Table 5 Measures adopted in European studies on patterns of care for breast, colorectal, lung, and prostate cancer, according to
year of publication and to the conclusions drawn by their Authors
Measures

Year of publication

Authors’ conclusions

≤ 2010
N (%)

2011–2012
N (%)

2013–2014
N (%)

2015–2016
N (%)

Total
N (%)

No explicit
statement
N (%)

Underuse
N (%)

Overuse
N (%)

Under and
overuse
N (%)

Total
N (%)

Generic

N
%

16 (55.2)
(33.3)

8 (32)
(16.7)

12 (48)
(25)

12 (80)
(25)

48 (51)
(100)

24 (69)
(50)

17 (51.5)
(35.4)

5 (41.7)
(10.4)

2 (14.3)
(4.2)

48 (51)
(100)

Oriented towards
underuse

N
%

6 (20.7)
(25)

8 (32)
(33.3)

9 (36)
(37.5)

1 (7)
(6.7)

24 (25.5)
(100)

8 (23)
(33)

16 (48.5)
(67)

0 (0)
(0)

0 (0)
(0)

24 (25.5)
(100)

Oriented towards
overuse

N
%

7 (24.1)
(31.8)

9 (36)
(40.9)

4 (16)
(18.2)

2 (13)
(9.1)

22 (23.5)
(100)

3 (8)
(13.6)

0 (0)
(0)

7 (58.3)
(31.8)

12 (85.7)
(54.5)

22 (23.5)
(100)

Total

N
%

29 (100)
(31.2)

25 (100)
(25.8)

25 (100)
(26.9)

15 (100)
(16.1)

94 (100)
(100)

35 (100)
(36.6)

33 (100)
(35.5)

12 (100)
(12.9)

14 (100)
(15)

94 (100)
(100)

low-value care has been previously discussed [55], as has
the need to address overuse in the process of guideline
development through explicitly negative recommendations [57]. According to our best knowledge, only the
National Institute for Health and Care Excellence
(NICE) in the United Kingdom has systematically taken
such an approach, developing negative recommendations stating which interventions should not be offered
in specific clinical indications [58, 59]. The internationally known ‘Choosing Wisely’ campaign [60] offers lists of
low-value interventions and of procedures at risk of being
used inappropriately, but those lists would need to be
translated into measures or process indicators with explicit denominators and numerators [54].
Nevertheless, while the lack of measures and the
issues faced when gathering the necessary information
may play a role in constraining the empirical assessment
of overuse, they surely do not seem to represent the only
possible explanation of such limited attention being
devoted to this issue.
Explicit standards were employed in 46 studies,
approximately half of our sample, and although only 22
of them used these standards to measure overuse, the
remaining studies could have done the same if a
different sampling approach had been adopted. Indeed,
the studies using direct measures of overuse did not
differ from others in terms of the sources of data on
which they relied. Only 13 studies relied on data drawn
from administrative databases, thus being potentially
limited in their ability to gather detailed information on
individual patient characteristics, while all others had
the opportunity to rely on data drawn from multiple and
often integrated sources.
Further, aside from the abovementioned technical
reasons, the neglect to address the issue of overuse might
be explained on other grounds [56] related to the
dominant cultural attitude of health professionals dealing
with cancer care, much more sympathetic to the problem
of cancer patients not having access to the treatment they

need rather than to the one represented by exposing
patients to ‘too much care’. Indeed, an indirect sign of the
propensity to assign more importance to underuse
compared to overuse is that, when generic rates were
adopted to analyse variations in patterns of care, authors
more frequently referred only to the issue of some
patients not receiving appropriate care, rather than the
concurrent problem of patients being exposed to ‘too
much care’ (Table 5), despite the procedures analysed
being recommended for specific clinical indications.
Finally, the alternative hypothesis is that health services
overuse in cancer care in Europe does not actually
represent a priority, with other dimensions of quality in
healthcare delivery being more relevant. Indeed, a recent
report on improving efficiency in cancer care left the
problem of unnecessary use of healthcare interventions
largely unaddressed [61].
Our study has its limitations. Our search was not
systematic, as we did not aim to identify all the published
studies on quality of care for cancer patients. Rather, we
aimed to conduct a systematic review to identify a
representative sample of studies published over the last 10
years to assess whether the literature allowed the
identification of areas of cancer care more likely to be
exposed to the problem of overuse. The methodological
approach adopted is close to a scoping review [62, 63], an
approach increasingly used when the aim is to provide an
overall description and analysis of the available literature
in a field or on a specific topic, thus providing a map of
the basic features of the studies conducted in that research
area. Therefore, the literature search we undertook is far
from being fully comprehensive (we limited our search to
Medline), and it is likely that we missed potentially
relevant papers. However, our findings should be primarily
judged in the light of the representativeness of the study
sample analysed. From this perspective, we do not believe
that a more extensive literature search would have made
our findings substantially different, as it is unlikely that
studies retrievable from other databases or available in the
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grey literature would be systematically different from
those identified.
Further, our study selection criteria can, of course, be
questioned. We did not include studies aimed at assessing
the impact of quality improvement interventions, as their
primary goal was not of describing patterns of care.
Nevertheless, one may argue that we missed potentially
relevant information on over- or under-utilisation, at least
by not considering the baseline (i.e. pre-intervention) rates
provided in those studies. However, we deemed baseline
rates of questionable generalisability (being observed in individual centres ‘selected’ as the target of the quality improvement efforts), and that, overall, extrapolation of data
on over/underuse would have required a high degree of
subjective interpretation. Nevertheless, had we included
those studies, as quality improvement efforts have been
thus far rarely aimed at de-implementing procedures/interventions, it is likely that the proportion of overuseoriented studies would have been even lower than the
observed.
Overall, despite the limitations of our search, it is
reasonable to consider the studies included in our
review as a sufficiently representative sample of the
European studies on the quality of cancer care
conducted over the time-frame considered.

Conclusion
Among the European studies aimed at describing the
processes of care delivered to cancer patients and
published between 2006 and 2016, few were explicitly
oriented to measuring overuse. This finding is at odds
with the proliferation of initiatives aimed at tackling the
issue of low-value care we have been witnessing over the
last 10 years, both from government and research and
professional bodies. Such increasing attention to the problem of overuse in the policy context does not seem to be
mirrored by a similar attitude in studies on quality of care
for cancer patients, presumably due to weak connections
between researchers in this area and policy circles.
From this perspective, the overall picture emerging
from our description of the literature in this field
highlights another example of mismatch between research
and policy. While policy-makers are concerned with the
sustainability of health systems, through the reduction of
clinical waste among other measures, research provides
only scant information to guide their efforts. Policy aimed
at withdrawing resources from inappropriately used interventions to better support the delivery of high-value care
would need reliable information on prevalence and determinants of overuse in order to set priorities on which it
could be worthwhile to focus the development of targeted
policy initiatives. According to our findings, current research in the area of assessment and evaluation of quality
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of cancer care is probably of little help in providing such
guidance, and the call for overuse being a major topic of
research initiatives [57] is indeed supported by our findings. This mismatch between research and policy does not
have an easy solution, and calls for institutional actions
aimed at improving the connections between research and
policy [64] and for the development of initiatives explicitly
aimed at fostering debate and discussion among researcher and policy-maker communities [14, 65].

Additional files
Additional file 1: Search strategy adopted for the identification of
studies on patterns of care for breast, colorectal, lung and prostate
cancer, published between 2006 and 2016. (DOCX 23 kb)
Additional file 2: European studies on patterns of care for breast,
colorectal, lung and prostate cancer included in the review. (DOCX 246 kb)
Acknowledgements
Not applicable.
Funding
This work was supported by the WorkPackage 5 of the Joint Action on Cancer
Control (CanCon), co-funded by the Health Programme of the European Union
and the Italian Ministry of Health. The funding source had no role in the study
design, in the writing of the manuscript, or in the decision to submit the
manuscript for publication.
Availability of data and materials
The dataset generated and analysed during the current study is available
from the corresponding author on reasonable request.
Authors’ contributions
RG conceived the study, drafted the first version of the manuscript and
wrote the final version. VC conducted the literature search and revised the
first draft and the final version of the manuscript. RG and VC screened the
papers identified through the literature search, conducted the data
collection and analysed the dataset. Both the authors contributed to the
interpretation of data and approved the final version of the manuscript.
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1
Clinical Governance Program, Local Health Authority – IRCCS of Reggio
Emilia, Reggio Emilia, Italy. 2Department of Medicine and Surgery, Unit of
Biomedical, Biotechnological and Translational Science, University of Parma,
Parma, Italy.
Received: 21 July 2017 Accepted: 19 January 2018

References
1. OECD. Tackling Wasteful Spending on Health. Paris: OECD Publishing; 2017.
2. Kleinert S, Horton R. From universal health coverage to right care for health.
Lancet. 2017;390(10090):101–2.

Grilli and Chiesa Health Research Policy and Systems (2018) 16:12

3.
4.

5.

6.

7.
8.
9.

10.

11.

12.
13.

14.
15.
16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Berwick DM. Avoiding overuse – the next quality frontier. Lancet. 2017;
390(10090):102–4.
Grilli R, Espin J, Florindi F, De Lorenzo F. Enhancing the value of cancer care
through a more appropriate use of healthcare interventions. In: Federici A,
Nicoletti G, Van den Bulcke M, editors. Cancer Control Joint Action Policy
Papers. National Institute of Public Health, Ljubljana, Slovenia, and Scientific
Institute of Public Health, Brussels, Belgium; 2017.
Esserman LJ, Thompson IM, Reid B, Nelson P, Ransohoff DF, Welch HG, et al.
Addressing overdiagnosis and overtreatment in cancer: a prescription for
change. Lancet Oncol. 2014;15(6):e234–e42.
Sullivan R, Peppercorn J, Sikora K, Zalcberg J, Meropol NJ, Amir E, et al.
Delivering affordable cancer care in high-income countries. Lancet Oncol.
2011;12(10):933–80.
Young RC. Value-based cancer care. N Engl J Med. 2015;393:2593–5.
CanCon - Cancer Control Joint Action. https://cancercontrol.eu/archived/
index-2.html. Accessed 29 Jan 2018.
Baker DW, Qaseem A, Reynolds PP, Gardner LA, Schneider EC. Design and
use of performance measures to decrease low-value services and achieve
cost-conscious care. Ann Intern Med. 2013;158:55–9.
Hollingworth W, Rooshenas L, Busby J, Hine C, Badrinath P, Whiting P,
et al. Using clinical practice variations as a method for commissioners
and clinicians to identify and prioritise opportunities for disinvestment in
health care: a cross-sectional study, systematic reviews and qualitative
study. Health Services and Delivery Research. Southampton: NIHR Journals
Library; 2015.
Keyhani S, Falk R, Bishop T, Howell E, Korenstein D. The relationship
between geographic variations and overuse of healthcare services: a
systematic review. Med Care. 2012;50:257–61.
Chalmers K, Pearson S-A, Elshaug AG. Quantifying low-value care: a patientcentric versus service-centric lens. BMJ Qual Saf. 2017;26(10):855.
Corallo AN, Croxford R, Goodman DC, Bryan EL, Srivastava D, Stukel TA. A
systematic review of medical practice variation in OECD countries. Health
Policy. 2014;114(1):5–14.
Wilson M, Lavis J. Dialogue Summary: Addressing Overuse of Health
Services in Canada. Hamilton: McMaster Health Forum; 2015.
Ellen M, Wilson M, Grimshaw J, Lavis J. Evidence Brief: Addressing Overuse
of Health Services in Canada. Hamilton: McMaster Health Forum; 2016.
Brownlee S, Chalkidou K, Doust J, Elshaug AG, Glasziou P, Heath I, et al.
Evidence for overuse of medical services around the world. Lancet. 2017;
390(10090):156–68.
Wockel A, Kurzeder C, Geyer V, Novasphenny I, Wolters R, Wischnewsky M,
et al. Effects of guideline adherence in primary breast cancer–a 5-year
multi-center cohort study of 3976 patients. Breast. 2010;19(2):120–7.
Clavarezza M, Mustacchi G, Casadei Gardini A, Del Mastro L, De Matteis A,
Riccardi F, et al. Biological characterization and selection criteria of adjuvant
chemotherapy for early breast cancer: experience from the Italian
observational NEMESI study. BMC Cancer. 2012;12:216.
Poncet B, Colin C, Bachelot T, Jaisson-Hot I, Derain L, Magaud L, et al.
Treatment of metastatic breast cancer: a large observational study on
adherence to French prescribing guidelines and financial cost of the antiHER2 antibody trastuzumab. Am J Clin Oncol. 2009;32(4):369–74.
Lebeau M, Mathoulin-Pelissier S, Bellera C, Tunon-de-Lara C, Daban A,
Lipinski F, et al. Breast cancer care compared with clinical guidelines: an
observational study in France. BMC Public Health. 2011;11:45.
Mano MP, Ponti A, Tomatis M, Baiocchi D, Barca A, Berti R, et al. Audit
system on Quality of breast cancer diagnosis and Treatment (QT): results of
quality indicators on screen-detected lesions in Italy, 2007. Epidemiol Prev.
2010;34(5-6 Suppl 4):81–8.
Kiderlen M, Ponti A, Tomatis M, Boelens PG, Bastiaannet E, Wilson R, et al.
Variations in compliance to quality indicators by age for 41,871 breast
cancer patients across Europe: a European Society of Breast Cancer
Specialists database analysis. Eur J Cancer. 2015;51(10):1221–30.
Ponti A, Mano MP, Distante V, Baiocchi D, Bordon R, Federici A, et al. Audit
system on quality of breast cancer diagnosis and treatment (QT): results
from the survey on screen-detected lesions in Italy, 2004. Epidemiol Prev.
2007;31(2-3 Suppl 2):69–75.
Ponti A, Tomatis M, Baiocchi D, Barca A, Berti R, Bisanti L, et al. Audit on
quality of breast cancer diagnosis and treatment in Italy, 2008-2009.
Epidemiol Prev. 2011;35(5-6 Suppl 5):87–95.
Ponti A, Mano MP, Tomatis M, Baiocchi D, Barca A, Berti R, et al. Audit
system on quality of breast cancer diagnosis and treatment (QU): results of

Page 10 of 11

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.
45.
46.
47.

quality indicators on screen-detected lesions in Italy, 2011-2012. Epidemiol
Prev. 2015;39(3):40–7.
van de Water W, Bastiaannet E, Dekkers OM, de Craen AJ, Westendorp
RG, Voogd AC, et al. Adherence to treatment guidelines and survival in
patients with early-stage breast cancer by age at diagnosis. Br J Surg.
2012;99(6):813–20.
Lu W, Jansen L, Schaapveld M, Baas PC, Wiggers T, De Bock GH. Underuse
of long-term routine hospital follow-up care in patients with a history of
breast cancer? BMC Cancer. 2011;11:279.
Grandjean I, Kwast AB, de Vries H, Klaase J, Schoevers WJ, Siesling S.
Evaluation of the adherence to follow-up care guidelines for women with
breast cancer. Eur J Oncol Nurs. 2012;16(3):281–5.
Schwentner L, Wolters R, Wischnewsky M, Kreienberg R, Wockel A. Survival
of patients with bilateral versus unilateral breast cancer and impact of
guideline adherent adjuvant treatment: a multi-centre cohort study of 5292
patients. Breast. 2012;21(2):171–7.
Schwentner L, Wolters R, Koretz K, Wischnewsky MB, Kreienberg R,
Rottscholl R, et al. Triple-negative breast cancer: the impact of guidelineadherent adjuvant treatment on survival–a retrospective multi-centre cohort
study. Breast Cancer Res Treat. 2012;132(3):1073–80.
Schwentner L, Wockel A, Konig J, Janni W, Ebner F, Blettner M, et al.
Adherence to treatment guidelines and survival in triple-negative breast
cancer: a retrospective multi-center cohort study with 9,156 patients. BMC
Cancer. 2013;13:487.
Fong A, Shafiq J, Saunders C, Thompson A, Tyldesley S, Olivotto IA, et al. A
comparison of systemic breast cancer therapy utilization in Canada (British
Columbia), Scotland (Dundee), and Australia (Western Australia) with
models of “optimal” therapy. Breast. 2012;21(4):562–9.
Ponti A, Lynge E, James T, Majek O, von Euler-Chelpin M, Anttila A, et al.
International variation in management of screen-detected ductal carcinoma
in situ of the breast. Eur J Cancer. 2014;50(15):2695–704.
Bonifazi M, Rossi M, Moja L, Scigliano VD, Franchi M, La Vecchia C, et al.
Bevacizumab in clinical practice: prescribing appropriateness relative to
national indications and safety. Oncologist. 2012;17(1):117–24.
Adler A, Roll S, Marowski B, Drossel R, Rehs HU, Willich SN, et al.
Appropriateness of colonoscopy in the era of colorectal cancer screening: a
prospective, multicenter study in a private-practice setting (Berlin
Colonoscopy Project 1, BECOP 1). Dis Colon Rectum. 2007;50(10):1628–38.
Lepage C, Bouvier AM, Binquet C, Dancourt V, Coatmeur O, Faivre J. Are the
recommendations of the French consensus conference on the management
of colon cancer followed up? Eur J Cancer Prev. 2006;15(4):295–300.
Elliot AH, Martling A, Glimelius B, Nordenvall C, Johansson H, Nilsson PJ.
Preoperative treatment selection in rectal cancer: a population-based cohort
study. Eur J Surg Oncol. 2014;40(12):1782–8.
Hernes E, Kyrdalen A, Kvale R, Hem E, Klepp O, Axcrona K, et al. Initial
management of prostate cancer: first year experience with the Norwegian
National Prostate Cancer Registry. BJU Int. 2010;105(6):805–11. discussion 11
Grundmark B, Garmo H, Zethelius B, Stattin P, Lambe M, Holmberg L. Antiandrogen prescribing patterns, patient treatment adherence and
influencing factors; results from the nationwide PCBaSe Sweden. Eur J Clin
Pharmacol. 2012;68(12):1619–30.
Evans S, Metcalfe C, Patel B, Ibrahim F, Anson K, Chinegwundoh F, et al.
Clinical presentation and initial management of black men and white men
with prostate cancer in the United Kingdom: the PROCESS cohort study. Br
J Cancer. 2010;102(2):249–54.
Ray-Coquard I, Morere JF, Scotte F, Cals L, Antoine EC. Management of
anemia in advanced breast and lung cancer patients in daily practice:
results of a French survey. Adv Ther. 2012;29(2):124–33.
Joerger M, Schaer-Thuer C, Koeberle D, Matter-Walstra K, Gibbons-Marsico J, Diem
S, et al. Off-label use of anticancer drugs in eastern Switzerland: a populationbased prospective cohort study. Eur J Clin Pharmacol. 2014;70(6):719–25.
Gray M, Wells G, Lagerberg T. Optimising allocative value for populations.
J R Soc Med. 2017;110(4):138–43.
Burke LG, Jha AK. Less is not always more: embracing (appropriate) medical
intensity. BMJ Qual Saf. 2014;23:968–9.
Berwick DM, Hackbarth AD. Eliminating waste in us health care. JAMA. 2012;
307:1513–6.
Nachtnebel A, Gerdvilaite J. Overview of disinvestment experiences and
challenges in selected countries. Vienna: Ludwig Boltzmann Institut; 2011.
Ibargoyen-Roteta N, Gutierrez-Ibarluzea I, Asua J. Guiding the process of
health technology disinvestment. Health Policy. 2010;98(2-3):218–26.

Grilli and Chiesa Health Research Policy and Systems (2018) 16:12

Page 11 of 11

48. Gallego G, Haas M, Hall J, Viney R. Reducing the Use of Ineffective Health
Care Interventions: an Evidence Check Rapid Review Brokered by the Sax
Institute for the NSW Treasury. Ultimo: Sax Institute; 2010.
49. Joshi N, Stahnisch F, Noseworthy T. Reassessment of Health Technologies:
Obsolescence and Waste. Ottawa: Canadian Agency for Drugs and
Technologies in Health; 2009.
50. Elshaug A, Hiller J, Tunis S, Moss J. Challenges in Australian policy processes
for disinvestment from existing, ineffective health care practices. Aust N Z
Health Policy. 2007;4:23.
51. Elshaug AG, Rosenthal MB, Lavis JN, Brownlee S, Schmidt H, Nagpal S, et al.
Levers for addressing medical underuse and overuse: achieving high-value
health care. Lancet. 2017;390(10090):191–202.
52. Baxi S, Kale M, Keyhani S, Roman B, Yang A, Derosa A, et al. Overuse of
health care services in the management of cancer. A systematic review.
Med Care. 2017;55(7):723–33.
53. Korenstein D, Falk R, Howell EA, Bishop T, Keyhani S. Overuse of health care
services in the United States: An understudied problem. Arch Intern Med.
2012;172(2):171–8.
54. Schwartz AL, Landon BE, Elshaug AG, Chernew ME, McWilliams J. Measuring
low-value care in Medicare. JAMA Intern Med. 2014;174:1067–76.
55. de Vries EF, Struijs JN, Heijink R, Hendrikx RJP, Baan CA. Are low-value care
measures up to the task? A systematic review of the literature. BMC Health
Serv Res. 2016;16:405.
56. Keyhani S, Siu AL. The underuse of overuse research. Health Serv Res. 2008;
43(6):1923–30.
57. Morgan DJ, Brownlee S, Leppin AL, Kressin N, Dhruva SS, Levin L, et al.
Setting a research agenda for medical overuse. BMJ. 2015;351:h4534.
58. Garner S, Docherty M, Somner J, Sharma T, Choudhury M, Clarke M, et al.
Reducing ineffective practice: challenges in identifying low-value health care
using Cochrane systematic reviews. J Health Serv Res Policy. 2013;18:6–12.
59. Garner S, Littlejohns P. Disinvestment from low value clinical interventions:
NICEly done? BMJ. 2011;343:d4519.
60. Levinson W, Kallewaard M, Bhatia RS, Wolfson D, Shortt S, Kerr EA. “Choosing
Wisely”: a growing international campaign. BMJ Qual Saf. 2015;24:167–74.
61. Cole A, Lundqvist A, Lorgelly P, Norrlid H, Schaffer S, Lewis FR, et al. Improving
Efficiency and Resource Allocation in Future Cancer Care. Lund: Office of
Health Economics, The Swedish Institute for Health Economics; 2016.
62. Peters MDJ, Godfrey CM, Khalil H, McInerney P, Parker D, Soares CB.
Guidance for conducting systematic scoping reviews. Int J Evid Based
Healthc. 2015;13:141–6.
63. Levac D, Colquhoun H, O'Brien K. Scoping studies: advancing the
methodology. Implement Sci. 2010;5:69.
64. Lomas J. The in-between world of knowledge brokering. BMJ. 2007;334:129–32.
65. Lavis J. Research, public policymaking, and knowledge-translation processes:
Canadian efforts to build bridges. J Contin Educ Heal Prof. 2006;26:37–45.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

