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INTRODUCTION

Optimal management of patients diagnosed
with lung cancer is rapidly evolving with
updated evidence, and is often complex
and involves multimodality treatment that
requires a coordinated approach. Interna-
tionally, numerous clinical practice guide-
lines (CPGs) have been developed in order
to provide a framework for evidence-based
best practice care to guide clinician decision-
making.! How CPGs and other standard of
care are implemented into daily practice
needs to be measured to be able to identify
areas for quality improvement and address
barriers to care, to ensure the delivery of
high-quality care.

Quality indicators (Qls) are used to monitor
and evaluate various aspects of the quality of
healthcare services received by patients in
daily practice. They are defined as ‘measur-
able elements of practice performance for
which there is evidence of consensus that
they can be used to assess the quality of
care’.” Evaluating the quality of care received
in ‘real-world’ clinical practice is crucial for
optimising health outcomes for patients with
lung cancer. QIs provide a means to measure
the receipt of best practice care as deter-
mined by evidence and expert consensus.

Determining the usefulness of QIs and
how they should be used depends on what
is intended to be achieved. There are a wide
variety of lung cancer Qls that have been
developed and are in use. QIs may be used as
a measurement tool to document standards,
identify variations in care between patient
groups or over time, guide performance
improvement (including informing policy
making), as well as promote transparency
and accountability.”* There are differences in
the methods employed to develop QIs, how
data are collected and the ways they are used
by healthcare providers and patients. The
aim of this study was to review and analyse
current QIs used in all aspects of lung cancer
management.
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MATERIALS AND METHODS

A literature review was conducted using the
search terms ‘quality indicators’ and ‘lung
neoplasms’ limited to English from the time
period of 2001 to 2019 using the Medline
database. Deploying these search terms in
other databases yielded a large number of
non-specific publications and so the decision
was made to restrict the search to Medline.
In addition, grey literature was also searched
using a web search of government and rele-
vant health organisation websites. Refer-
ences, abstracts and articles were managed
using EndNote software.

Full-text review by a single oncology clini-
cian reviewer was performed to include only
articles that fulfilled inclusion criteria of orig-
inal research that developed or applied Qls
related to the care of adult patients with lung
cancer. Data were collected for each indi-
vidual indicator including the description,
numerator, denominator, type of indicator,
treatment modality, frequency, characteris-
tics, data source authors used for measuring
QIls, measured results, benchmarking, use in
composite scores, detection of differences
between variables, link to outcomes, assess-
ment or practice testing and adjustments for
confounding factors. The type of indicator
was classified according to the Donabedian
model of structure, process or outcome
measures. Structure measures reflect the attri-
butes of the whole service, process measures
reflect what happens to the patient during
care and outcome measures what the effects
or end result of care provided to the patient.”

These data were analysed and synthesised
using previously published characteristics for
ideal QIs including method of development
or selection process of indicator, measur-
ability and potential to discriminate or detect
differences (table 1).” >® An analysis of Qls
classified an indicator as meeting all charac-
teristics in a minimum set of desirable char-
acteristics for QIs or not. The minimum set
included (1) evidence-based or developed
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Table 1 Characteristics of ideal quality indicators®

Characteristics Explanation

Well defined Explicitly defined inclusion and
exclusion criteria

Specific Few false positives

Sensitive Few false negatives

Valid Robust selection process or
development

Reliable Minimal interobserver or

intraobserver variability

Able to discriminate Ability to detect variation or
change for comparisons

Based on evidence and An acceptable identifiable event

clinically relevant for user
Feasible or measurable Can be measured with data that
are available

*From Mainz and Campbell et al.®®

3

by RAND-modified Delphi process’; (2) feasible or
measurable (assessed by documented measurement
with the QI); (3) were shown to be able to discriminate/
detect variation in care. The capacity to discriminate was
assessed as fulfilled if studies documented the QI had
been used to detect statistically significant variations in
care. This included, but was not limited to, patient char-
acteristics such as age, treatment characteristics such as
differences between facilities and changes detected over
specified time periods. Validity and reliability, sensitivity
and specificity, and relevance depend on the population
being studied and type of data collected, so could not be
assessed in our study.

RESULTS

Search results

A literature Medline search resulted in 75 abstracts. The
full-text screening resulted in the exclusion of 26 articles
that did not meet the inclusion criteria and 1 duplicate.
Eight additional publications were identified through

Records identified through
electronic database
searching
(n=75)

Record

grey literature searching

s identified through

(n=8)

Records after duplicates
removed

(n=83)

Full-text articles
assessed for eligibility

(n=83)

Full-text articles excluded
Did not fill subject criteria
(n=21)

Editorial comments (n=3)
Repeated publication (n=1)

)

Review only (n=2

Studies included in
qualitative synthesis

(n=56)

Figure 1 PRISMA (Preferred Reporting ltems for Systematic Revi
review.

ews and Meta-Analyses) diagram for selection of studies for
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Table 2 Types of quality indicators for lung cancer

Management
continuum of All Qls
care in lung assessed
cancer (n, %)
Prevention Prevention 1(0.3)
Screening Screening or early detection 3(1.0)
Diagnosis Diagnosis 21 (6.9)
Staging Staging 18 (5.9)
Pretreatment General pretreatment 4 (1.3)
assessment assessment
Preoperative assessment 22 (7.2)
Treatment Surgery 71 (23.4)
Systemic therapy 33(10.9)
Radiotherapy 18 (5.9)
Combined treatment 10 (3.3)
Non-specific treatment 11 (3.6)
Symptom assessment 25(8.2)
Symptom management 18 (5.9)
General outcomes 8 (2.6)
Supportive care 25 (8.2)
Palliative care 8 (2.6)
Follow-up Follow-up 8 (2.6)
Total 304 (100)

Qls, quality indicators.

grey literature searching, and a total of 56 articles were
included (figure 1).5%4

Study characteristics

All of the studies included as part of the review either devel-
oped QIs, evaluated QIs or measured Qls in the manage-
ment of patients with lung cancer. Varying techniques
were used for developing or electing indicators between
publications and within publications for individual
indicators. These included evidence-based, literature
review, consensus expert review and a structured review
approach, such as a RAND-modified Delphi process.5
The most robust method of developing indicators is by
a structured panel review, such as the RAND-modified
Delphi method. During this process, panel members
independently rate indicators, traditionally on clinical
face validity, and provide feedback over a number of
rounds to provide an assessment of the indicators’ utility.6
Thirty-five studies reported using indicators for assessing
quality of care in a patient population with varying data
sources used. The included studies, study type, number
of QIs published and data source for measurement of QIs
are listed in online supplemental appendix A.

Quality indicators

We found a total of 304 unique QIs, of these indicators
42 (13.8%) were structural measures, 235 (77.3%) were
process measures and 27 (8.9%) were outcome measures.

The types of Qls are depicted in table 2 and are divided
into the most relevant components of lung cancer
management along the continuum of care, including
prevention, screening, diagnosis, staging, pretreat-
ment assessment, treatment and follow-up. The most
frequently reported indicators were related to surgery
(n=71, 23.4%), symptom assessment and management
(n=43, 14.1%), and diagnosis and staging (n=40, 13.2%).
There were fewer indicators related to systemic therapy
(n=33, 10.9%), radiotherapy (n=18, 5.9%), combined
treatments (n=10, 3.3%), supportive care (n=25, 8.2%)
or palliative care (n=8, 2.6%). The remaining indica-
tors measured screening or early detection (n=3, 1.0%),
general pretreatment assessment (n=3, 1.0%), preoper-
ative assessment (n=22, 7.2%), non-specific treatment
(n=11, 3.6%), general outcomes (n=8, 2.6%), prevention
(n=1, 0.3%) and follow-up (n=8, 2.6%).

Assessment of indicators
Those indicators that were measured were reported to be
feasible indicators. Data sources that were used to measure
indicators included administrative data, clinical registry
data, medical records, prospectively collected clinical
data, patient reported or questionnaires. These data were
both retrospectively and prospectively collected. Of these
indicators, 106 (34.9%) were also able to detect differ-
ences or discriminate between factors such as facilities,
time periods, patient, disease or treatment characteristics.
Examples of patient, disease or treatment characteristics
included stage of disease, availability of multidisciplinary
team, comorbidities, facility volume, treating clinician,
patient residence location, marital status and gender.
Only 73 (24.0%) of the 304 QIs met the minimum
criteria set for characteristics of an ideal QI. The QIs that
met the minimum criteria can be found in online supple-
mental appendix B. Their characteristics are shown in
table 3. These included 12 (16.4%) related to diagnosis
and staging, 4 (5.5%) to pretreatment assessment, 13
(17.8%) to surgery, 12 (16.4%) to systemic treatment,
9 (12.3%) to radiotherapy or chemoradiotherapy treat-
ment, 3 (4.1%) to general treatment, 3 (4.1%) to symptom
assessment, 3 (4.1%) to general outcomes, 11 (15.1%) to
supportive care and 1 to palliative care (1.4%).

DISCUSSION

A wide range of QIs have been developed and used in
lung cancer. Most of these relate to surgery, which is only
applicable to a small proportion of all patients with lung
cancer. Only 10%-28% of all patients with lung cancer are
managed with surgery in the USA and Europe, while utili-
sation studies show that optimally 61%-74% of all patients
with lung cancer should be receiving radiotherapy and
73% receiving chemotherapy.” In addition, half of all
patients with lung cancer present with incurable meta-
static disease where palliative care is an important compo-
nent of management. Yet, 87 of the identified QIs related
to preoperative assessment or surgery compared with
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Table 3 Assessment of lung cancer Qls that met the minimum criteria

Management Met minimum criteria for QI*
along the
continuum of Outcome
care All Qls (n) Process Qls (n) Structural Qls (n) measures (n)
Prevention Prevention 0 0 0 0
Screening Screening or early detection 0 0 0 0
Diagnosis Diagnosis 5) 4 1 0
Staging Staging 7 7 0 0
Pretreatment General pretreatment assessment 2 2 0 0
assessment Preoperative assessment 2 2 0 0
Treatment Surgery 13 4 1 8
Systemic therapy 12 11 1 0
Radiotherapy 6 5 1 0
Combined treatment 3 3 0 0
Non-specific treatment 3 2 1 0
Symptom assessment 3 3 0 0
Symptom management 0 0 0 0
General outcomes 5 0 0 5
Supportive care 11 11 0 0
Palliative care 1 1 0 0
Follow-up Follow-up 0 0 0 0
Total 73 55 5 13

*Includes (1) evidence-based or developed by RAND-modified Delphi process, (2) feasible, (3) detect variation in care.

Qls, quality indicators.

30, 17 and 8 QIs specifically for systemic therapy, radio-
therapy and palliative care, respectively. This is a dispro-
portionate representation compared with the actual utili-
sation of treatment modalities in lung cancer. QIs should
be relevant to the population and more work is needed in
developing and implementing QIs in non-surgical thera-
pies. Technical aspects of surgical management are exam-
ined in detail, while QIs for the technical aspects of radi-
otherapy are lacking and this is known to impact on lung
cancer outcomes.” When considering the continuum of
cancer care, there is also a gap where there are few QIs
related to end-of-life and palliative care compared with
diagnosis, staging and treatment.

The majority of Qs are related to process outcomes
and appropriateness of care such as adhering to CPGs.
Numerous indicators have also been developed in order
to measure access to care, timeliness of care and delivery
of coordinated or multidisciplinary care. Those indica-
tors related to the technical aspects or safety and compli-
cations are largely surgical based. Modern radiotherapy
clinical trials in lung cancer have shown that high quality
in the technical treatment delivery of radiotherapy leads
to lower rates of severe toxicity.”” There is an apparent
gap in measuring these domains in the delivery of both
radiotherapy and systemic therapy. Both of these fields
are rapidly evolving, and in particular new treatment
standards in systemic therapy for lung cancer have been

introduced in recent years. In this review, there were
no Qls related to the use of immunotherapy, as this has
only become standard practice recently. As treatment
evolves with updated research and evidence, so do Qls
need to be continually reassessed and implemented to
reflect current clinical practice. There are also Qls that
have been included which have been superseded by new
evidence, investigations or procedures.

We identified 73 robust QIs that fulfilled characteristics
of ideal QIs, that is, evidence-based, feasible and discrim-
inating well. Of these, those that fulfilled the minimum
ideal set of characteristics most were related to diagnosis
and screening, treatment and supportive care. There were
no or few indicators related to prevention, screening,
pretreatment assessment or follow-up that met these
criteria. Overall, although there are many published QIs
related to lung cancer, only a relatively few number can
be categorised as adhering to ideal characteristics of Qls
(24%). Future development of QIs in lung cancer should
focus on fulfilling ideal characteristics of Qls to ensure
more useful measurement of care.

Previously developed QIs should be evaluated prior
to being used in a real-world population that is to be
measured. The selected indicators may fulfil the ideal
characteristics but may be difficult or resource inten-
sive to measure in real-world settings. These should be
assessed with a practice test in the target population
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being evaluated with the available database, records
and resources. For indicators to be used successfully to
improve quality of care in a patient population, they
should not only be measurable but also detect varia-
tion, have the potential to improve and be applicable
to a meaningful proportion of the target population.*’
For example, in a clinical setting where the number of
patients in the numerator is small, the QI is unlikely to
detect variation in that population.

We found relatively few Qs that address patient-
centred outcomes, such as assessment of quality-of-life
aspects of care. Patientreported outcomes and patient-
reported experience measures have emerged as partic-
ularly important components of patient-centred care in
cancer management.”’ These can identify and refocus
care on otherwise unmet issues or patient needs that are
impacting their care. In the cancer setting, they have
shown to improve aspects in quality of care including
health-related quality of life, treatment outcomes and
patient satisfaction.” Future efforts should continue to
focus on this important aspect of care.

This review is limited due to the search being confined
to a single database, exclusion of studies not published
in English and having a single reviewer screening and
assessing the publications. A more rigorous systematic
review was not performed due to time constraints. Addi-
tionally, as QIs change over time, some of the indicators
that may have met ideal characteristics when published
may no longer be relevant to contemporary practice. For
this reason, our aim is to provide an overview of the types
and characteristics of Qls in lung cancer and identify
current gaps for future development, rather than endorse
aset of useable indicators. The QIs we have published may
also become obsolete with time and changes in manage-
ment. Which QIs, when and how they should used also
depends on the purpose of measurement and the target
population, and is beyond the scope of this review. To
further develop a more comprehensive set of Qls, we
would suggest the QIs reported undergo a structured
expert panel review process for the specific purpose that
is intended. Our future work will focus on radiotherapy-
related Qls to be developed with this method.

CONCLUSIONS

We found a large number of published QIs in lung cancer
but they focused on relatively few areas not reflective of
patterns of contemporary practice. We identified gaps in
lung cancer Qls especially for systemic therapies, radio-
therapy, palliative care and patient-reported outcomes. In
order to comprehensively assess the care of patients with
lung cancer, future efforts should focus on developing
readily measurable QIs in these areas where there are
limited QIs and also where current QIs do not comply
with ideal characteristics.

Author affiliations
Macarthur Cancer Therapy Centre, South Western Sydney Cancer Service,
Campbelltown, New South Wales, Australia

2South Western Sydney Clinical School, University of New South Wales Faculty of
Medicine, Sydney, New South Wales, Australia

3Crown Princess Mary Cancer Centre, Westmead Hospital, Westmead, New South
Wales, Australia

“Sydney Medical School, University of Sydney, Sydney, New South Wales, Australia
SPopulation Health Intelligence, Healthy People and Places Unit, South Western
Sydney Local Health District, Liverpool, New South Wales, Australia

5School of Public Health and Community Medicine, University of New South Wales,
Sydney, New South Wales, Australia

"Liverpool Cancer Therapy Centre, South Western Sydney Cancer Service, Liverpool,
New South Wales, Australia

Twitter Kim-Lin Chiew @KimChiew1

Collaborators Nil.

Contributors K-LC: Contributed to conception of design, analysis and
interpretation of data, final approval. SKV: Contributed to conception of design,
analysis and interpretation of data, critical revision of work, final approval. PS:
Contributed to conception of design, critical revision of work, final approval. BJ:
Contributed to conception of design, critical revision of work and final approval. SC:
Contributed to conception of design, critical revision of work and final approval.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.

Competing interests None declared.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Kim-Lin Chiew http://orcid.org/0000-0001-5113-594X

REFERENCES

1 Vinod SK. Decision making in lung cancer — how applicable are the
guidelines? Clin Oncol 2015;27:125-31.

2 Donabedian A. The quality of care. How can it be assessed? JAMA
1988;260:1743-8.

3 Mainz J. Defining and classifying clinical indicators for quality
improvement. Int J Qual Health Care 2003;15:523-30.

4 Mant J. Process versus outcome indicators in the assessment of
quality of health care. Int J Qual Health Care 2001;13:475-80.

5 Campbell SM, Braspenning J, Hutchinson A, et al. Research
methods used in developing and applying quality indicators in
primary care. Qual Saf Health Care 2002;11:358-64.

6 AHRQ Quality Indicators. Quality indicator measure development,
implementation, maintenance, and retirement. Rockville, MD, 2011.

7 Albert JM, Das P. Quality assessment in oncology. Int J Radiat Oncol
Biol Phys 2012;83:773-81.

8 Krzyzanowska MK, Barbera L, Elit L, et al. Identifying population-
level indicators to measure the quality of cancer care for women. Int
J Qual Health Care 2011;23:554-64.

9 Walker BL, Williamson C, Regis SM, et al. Surgical outcomes in
a large, clinical, low-dose computed tomographic lung cancer
screening program. Ann Thorac Surg 2015;100:1218-23.

10 Shelton JB, Skolarus TA, Ordin D, et al. Validating electronic cancer
quality measures at Veterans health administration. Am J Manag
Care 2014;20:1041-7.

Chiew K-L, et al. BMJ Open Quality 2021;10:001268. doi:10.1136/bmjog-2020-001268


https://twitter.com/KimChiew1
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-5113-594X
http://dx.doi.org/10.1016/j.clon.2014.10.008
http://dx.doi.org/10.1001/jama.260.12.1743
http://dx.doi.org/10.1093/intqhc/mzg081
http://dx.doi.org/10.1093/intqhc/13.6.475
http://dx.doi.org/10.1136/qhc.11.4.358
http://dx.doi.org/10.1016/j.ijrobp.2011.12.079
http://dx.doi.org/10.1016/j.ijrobp.2011.12.079
http://dx.doi.org/10.1093/intqhc/mzr043
http://dx.doi.org/10.1093/intqhc/mzr043
http://dx.doi.org/10.1016/j.athoracsur.2015.04.112
http://www.ncbi.nlm.nih.gov/pubmed/25526392
http://www.ncbi.nlm.nih.gov/pubmed/25526392

11 Ryoo JJ, Malin JL, Ordin DL, et al. Facility characteristics and quality 39 LiX, Scarfe A, King K, et al. Timeliness of cancer care from diagnosis
of lung cancer care in an integrated health care system. J Thorac to treatment: a comparison between patients with breast, colon,
Oncol 2014;9:447-55. rectal or lung cancer. Int J Qual Health Care 2013;25:197-204.

12 Stirling RG, Evans SM, McLaughlin P, et al. The Victorian lung cancer 40 Husain A, Barbera L, Howell D, et al. Advanced lung cancer patients'
registry pilot: improving the quality of lung cancer care through the experience with continuity of care and supportive care needs.
use of a disease quality registry. Lung 2014;192:749-58. Support Care Cancer 2013;21:1351-8.

13 Mainz J, Hansen A-M, Palshof T, et al. National quality measurement 41 Jacobsen PB, Shibata D, Siegel EM, et al. Evaluating the quality of
using clinical indicators: the Danish national indicator project. J Surg psychosocial care in outpatient medical oncology settings using
Oncol 2009;99:500-4. performance indicators. Psychooncology 2011;20:1221-7.

14 Ouwens MMMTJ, Hermens RRPMG, Termeer RAR, et al. Quality of 42 Physicians RCo. National lung cancer audit annual report 2016 (for
integrated care for patients with nonsmall cell lung cancer: variations the audit period 2015); 2016.
and determinants of care. Cancer 2007;110:1782-90. 43 The Cancer Quality Council of Ontario. Cancer system quality

15 Fasola G, Rizzato S, Merlo V, et al. Adopting integrated care indicator (CSQI), 2017. Available: http://www.csgi.on.ca [Accessed
pathways in non-small-cell lung cancer: from theory to practice. J 25 Oct 2017].

Thorac Oncol 2012;7:1283-90. 44 NHS National Services Scotland. Lung cancer quality performance

16 Mazzone PJ, Vachani A, Chang A, et al. Quality indicators for the indicators. Available: http://www.healthcareimprovementscotland.
evaluation of patients with lung cancer. Chest 2014;146:659-69. org/our_work/cancer_care_improvement/cancer_gpis/quality_

17 Samuel CA, Zaslavsky AM, Landrum MB, et al. Developing and performance_indicators.aspx [Accessed 13 Sep 2017].
evaluating composite measures of cancer care quality. Med Care 45 American Society of Clinical Oncology. Quality oncology practice
2015;53:54-64. initiative measures & reporting pathways, 2017. Available: https://

18 Freeman RK, Dilts JR, Ascioti AJ, et al. A comparison of quality and practice.asco.org/quality-improvement/quality-programs/quality-
cost indicators by surgical specialty for lobectomy of the lung. J oncology-practice-initiative/qopi-related-measures [Accessed 25 Oct
Thorac Cardiovasc Surg 2013;145:68-74. 2017].

19 Caldarella A, Amunni G, Angiolini C, et al. Feasibility of evaluating 46 National institute for health and care excellence. Lung caner in
quality cancer care using registry data and electronic health records: adults: quality standard, 2012. Available: https://www.nice.org.uk/

a population-based study. Int J Qual Health Care 2012;24:411-8. guidance/qs17 [Accessed 13 Sep 2017].

20 Cerfolio RJ, Bryant AS. Optimal care of patients with non-small cell 47 Queensland Governement. Queensland cancer quality index:
lung cancer reduces perioperative morbidity. J Thorac Cardiovasc inidicators of safe, quality cancer care. Cancer surgery in public and
Surg 2011;141:22-33. private hospitals 2001-2010; 2014.

21 Darling G, Malthaner R, Dickie J, et al. Quality indicators for non- 48 Cancer Institute NSW. Cancer control in NSW: annual performance
small cell lung cancer operations with use of a modified Delphi report 2015, 2016. Available: https://www.cancer.nsw.gov.au/how-
consensus process. Ann Thorac Surg 2014;98:183-90. we-help/quality-improvement/reporting-for-better-cancer-outcomes

22 Tanvetyanon T, Lee J-H, Fulp WJ, et al. Changes in the care of non- [Accessed 13 Sep 2017].
small-cell lung cancer after audit and feedback: the Florida initiative 49 Hermens RPMG, Ouwens MMTJ, Vonk-Okhuijsen SY, et al.
for quality cancer care. J Oncol Pract 2014;10:e247-54. Development of quality indicators for diagnosis and treatment

23 Jakobsen E, Green A, Oesterlind K, et al. Nationwide quality of patients with non-small cell lung cancer: a first step toward
improvement in lung cancer care: the role of the Danish lung cancer implementing a multidisciplinary, evidence-based guideline. Lung
group and registry. J Thorac Oncol 2013;8:1238-47. Cancer 2006;54:117-24.

24 HuY, McMurry TL, Wells KM, et al. Postoperative mortality is an 50 National Quality Forum. National voluntary consensus standards
inadequate quality indicator for lung cancer resection. Ann Thorac for quality of cancer care: a consensus report. Available: http://
Surg 2014;97:973-9. www.qualityforum.org/Publications/2009/05/National_Voluntary_

25 Kozower BD, O'Brien SM, Kosinski AS, et al. The Society of thoracic Consensus_Standards_for_Quality_of_Cancer_Care.aspx
surgeons composite score for rating program performance for 51 Odell DD, Feinglass J, Engelhardt K, et al. Evaluation of adherence to
lobectomy for lung cancer. Ann Thorac Surg 2016;101:1379-87. the Commission on cancer lung cancer quality measures. J Thorac

26 Damhuis RA, Maat AP, Plaisier PW. Performance indicators for Cardiovasc Surg 2019;157:1219-35.
lung cancer surgery in the Netherlands. Eur J Cardiothorac Surg 52 Moore CB, Cox ML, Mulvihill MS, et al. Challenging 30-day mortality
2015;47:897-904. as a site-specific quality metric in non-small cell lung cancer. J

27 Pezzi CM, Mallin K, Mendez AS, et al. Ninety-day mortality after Thorac Cardiovasc Surg 2019;158:570-8.
resection for lung cancer is nearly double 30-day mortality. J Thorac 53 Kim ML, Matheson L, Garrard B, et al. Use of clinical quality
Cardiovasc Surg 2014;148:2269-77. indicators to improve lung cancer care in a regional/rural network of

28 Falcoz P-E, Puyraveau M, Rivera C, et al. The impact of hospital and health services. Aust J Rural Health 2019;27:183-7.
surgeon volume on the 30-day mortality of lung cancer surgery: a 54 Rao SS, Saha S. Timeliness of lung cancer diagnosis and
nation-based reappraisal. J Thorac Cardiovasc Surg 2014;148:841-8. treatment: a single-center experience. Asian Cardiovasc Thorac Ann

29 Brunelli A, Refai M, Salati M, et al. Standardized combined outcome 2019;27:670-6.
index as an instrument for monitoring performance after pulmonary 55 Vrijens F, De Gendt C, Verleye L, et al. Quality of care and variability
resection. Ann Thorac Surg 2011;92:272-7. in lung cancer management across Belgian hospitals: a population-

30 , Kazui T, Osada H, et al, Committee for Scientific Affairs. An attempt based study using routinely available data. Int J Qual Health Care
to analyze the relation between hospital surgical volume and clinical 2018;30:306-12.
outcome. Gen Thorac Cardiovasc Surg 2007;55:483-92. 56 Beck N, Hoeijmakers F, van der Willik EM, et al. National comparison

31 Kozower BD, Stukenborg GJ. The relationship between hospital of hospital performances in lung cancer surgery: the role of case mix
lung cancer resection volume and patient mortality risk. Ann Surg adjustment. Ann Thorac Surg 2018;106:412-20.
2011;254:1032-7. 57 Faris NR, Smeltzer MP, Lu F, et al. Evolution in the surgical care of

32 Freixinet JL, Varela G, Molins L, et al. Benchmarking in thoracic patients with non-small cell lung cancer in the Mid-South quality
surgery. Eur J Cardiothorac Surg 2011;40:124-9. of surgical resection cohort. Semin Thorac Cardiovasc Surg

33 Treasure T, Utley M, Bailey A. Assessment of whether in-hospital 2017;29:91-101.
mortality for lobectomy is a useful standard for the quality of lung 58 Stokstad T, Serhaug S, Amundsen T, et al. Medical complexity and
cancer surgery: retrospective study. BMJ 2003;327:73. time to lung cancer treatment - a three-year retrospective chart

34 Farjah F, Backhus L, Cheng A, et al. Failure to rescue and review. BMC Health Serv Res 2017;17:45.
pulmonary resection for lung cancer. J Thorac Cardiovasc Surg 59 Wang X, Su S, Li S, et al. Development of quality indicators for
2015;149:1365-73. non-small cell lung cancer care: a first step toward assessing

35 Pollack CE, Rastegar A, Keating NL, et al. Is self-referral associated and improving quality of cancer care in China. BMC Cancer
with higher quality care? Health Serv Res 2015;50:1472-90. 2017;17:608.

36 Ryoo JJ, Ordin DL, Antonio ALM, et al. Patient preference and 60 Lin CC, Smeltzer MP, Jemal A, et al. Risk-Adjusted margin positivity
contraindications in measuring quality of care: what do administrative rate as a surgical quality metric for non-small cell lung cancer. Ann
data miss? J Clin Oncol 2013;31:2716-23. Thorac Surg 2017;104:1161-70.

37 Walling AM, Tisnado D, Asch SM, et al. The quality of supportive 61 Steunenberg B, Aerts B, De Groot H, et al. Quality assessment of
cancer care in the veterans affairs health system and targets for video mediastinoscopy performed for staging in non-small cell lung
improvement. JAMA Intern Med 2013;173:2071-9. cancer. Thorac Cardiovasc Surg 2016;64:520-5.

38 Dy SM, Walling AM, Mack JW, et al. Evaluating the quality of 62 Numan RC, Berge MT, Burgers JA, et al. Peri- and postoperative
supportive oncology using patient-reported data. J Oncol Pract management of stage I-1ll non small cell lung cancer: which quality of
2014;10:e223-30. care indicators are evidence-based? Lung Cancer 2016;101:129-36.

6 Chiew K-L, et al. BMJ Open Quality 2021;10:e001268. doi:10.1136/bmjog-2020-001268


http://dx.doi.org/10.1097/JTO.0000000000000108
http://dx.doi.org/10.1097/JTO.0000000000000108
http://dx.doi.org/10.1007/s00408-014-9603-8
http://dx.doi.org/10.1002/jso.21192
http://dx.doi.org/10.1002/jso.21192
http://dx.doi.org/10.1002/cncr.22986
http://dx.doi.org/10.1097/JTO.0b013e318257fbfe
http://dx.doi.org/10.1097/JTO.0b013e318257fbfe
http://dx.doi.org/10.1378/chest.13-2900
http://dx.doi.org/10.1097/MLR.0000000000000257
http://dx.doi.org/10.1016/j.jtcvs.2012.09.012
http://dx.doi.org/10.1016/j.jtcvs.2012.09.012
http://dx.doi.org/10.1093/intqhc/mzs020
http://dx.doi.org/10.1016/j.jtcvs.2010.09.013
http://dx.doi.org/10.1016/j.jtcvs.2010.09.013
http://dx.doi.org/10.1016/j.athoracsur.2014.03.001
http://dx.doi.org/10.1200/JOP.2013.001275
http://dx.doi.org/10.1097/JTO.0b013e3182a4070f
http://dx.doi.org/10.1016/j.athoracsur.2013.12.016
http://dx.doi.org/10.1016/j.athoracsur.2013.12.016
http://dx.doi.org/10.1016/j.athoracsur.2015.10.081
http://dx.doi.org/10.1093/ejcts/ezu329
http://dx.doi.org/10.1016/j.jtcvs.2014.07.077
http://dx.doi.org/10.1016/j.jtcvs.2014.07.077
http://dx.doi.org/10.1016/j.jtcvs.2014.01.030
http://dx.doi.org/10.1016/j.athoracsur.2011.03.038
http://dx.doi.org/10.1007/s11748-007-0172-0
http://dx.doi.org/10.1097/SLA.0b013e31821d4bdd
http://dx.doi.org/10.1016/j.ejcts.2010.10.010
http://dx.doi.org/10.1136/bmj.327.7406.73
http://dx.doi.org/10.1016/j.jtcvs.2015.01.063
http://dx.doi.org/10.1111/1475-6773.12289
http://dx.doi.org/10.1200/JCO.2012.45.7473
http://dx.doi.org/10.1001/jamainternmed.2013.10797
http://dx.doi.org/10.1200/JOP.2013.001237
http://dx.doi.org/10.1093/intqhc/mzt003
http://dx.doi.org/10.1007/s00520-012-1673-7
http://dx.doi.org/10.1002/pon.1849
http://www.csqi.on.ca
http://www.healthcareimprovementscotland.org/our_work/cancer_care_improvement/cancer_qpis/quality_performance_indicators.aspx
http://www.healthcareimprovementscotland.org/our_work/cancer_care_improvement/cancer_qpis/quality_performance_indicators.aspx
http://www.healthcareimprovementscotland.org/our_work/cancer_care_improvement/cancer_qpis/quality_performance_indicators.aspx
https://practice.asco.org/quality-improvement/quality-programs/quality-oncology-practice-initiative/qopi-related-measures
https://practice.asco.org/quality-improvement/quality-programs/quality-oncology-practice-initiative/qopi-related-measures
https://practice.asco.org/quality-improvement/quality-programs/quality-oncology-practice-initiative/qopi-related-measures
https://www.nice.org.uk/guidance/qs17
https://www.nice.org.uk/guidance/qs17
https://www.cancer.nsw.gov.au/how-we-help/quality-improvement/reporting-for-better-cancer-outcomes
https://www.cancer.nsw.gov.au/how-we-help/quality-improvement/reporting-for-better-cancer-outcomes
http://dx.doi.org/10.1016/j.lungcan.2006.07.001
http://dx.doi.org/10.1016/j.lungcan.2006.07.001
http://www.qualityforum.org/Publications/2009/05/National_Voluntary_Consensus_Standards_for_Quality_of_Cancer_Care.aspx
http://www.qualityforum.org/Publications/2009/05/National_Voluntary_Consensus_Standards_for_Quality_of_Cancer_Care.aspx
http://www.qualityforum.org/Publications/2009/05/National_Voluntary_Consensus_Standards_for_Quality_of_Cancer_Care.aspx
http://dx.doi.org/10.1016/j.jtcvs.2018.09.126
http://dx.doi.org/10.1016/j.jtcvs.2018.09.126
http://dx.doi.org/10.1016/j.jtcvs.2019.02.123
http://dx.doi.org/10.1016/j.jtcvs.2019.02.123
http://dx.doi.org/10.1111/ajr.12493
http://dx.doi.org/10.1177/0218492319881036
http://dx.doi.org/10.1093/intqhc/mzy027
http://dx.doi.org/10.1016/j.athoracsur.2018.02.074
http://dx.doi.org/10.1053/j.semtcvs.2016.10.001
http://dx.doi.org/10.1186/s12913-016-1952-y
http://dx.doi.org/10.1186/s12885-017-3602-0
http://dx.doi.org/10.1016/j.athoracsur.2017.04.033
http://dx.doi.org/10.1016/j.athoracsur.2017.04.033
http://dx.doi.org/10.1055/s-0035-1556082
http://dx.doi.org/10.1016/j.lungcan.2016.06.007

63 Largey G, Ristevski E, Chambers H, et al. Lung cancer interval times 67 Jacob S, Hovey E, Ng W, et al. Estimation of an optimal
from point of referral to the acute health sector to the start of first chemotherapy utilisation rate for lung cancer: an evidence-based
treatment. Aust Health Rev 2016;40:649-54. benchmark for cancer care. Lung Cancer 2010;69:307-14.

64 Jacobsen PB, Lee J-H, Fulp W, et al. Florida initiative for quality 68 Chun SG, Hu C, Choy H, et al. Impact of intensity-modulated
cancer care: changes in psychosocial quality of care indicators over radiation therapy technique for locally advanced non-small-cell lung
a 3-year interval. J Oncol Pract 2015;11:e103-9. cancer: a secondary analysis of the NRG oncology RTOG 0617

65 Dransfield MT, Lock BJ, Garver RI. Improving the lung cancer randomized clinical trial. J Clin Oncol 2017;35:56-62.
resection rate in the US department of Veterans Affairs health 69 Chun SG, Hu C, Choy H, et al. Impact of intensity-modulated
system. Clin Lung Cancer 2006;7:268-72. radiation therapy technique for locally advanced non-small-cell lung

66 Vinod SK, Barton MB. Actual versus optimal utilization of cancer: a secondary analysis of the NRG oncology RTOG 0617
radiotherapy in lung cancer: where is the shortfall? Asia Pac J Clin randomized clinical trial. J Clin Oncol 2017;35:56.
Oncol 2007;3:30-6. 70 Basch E, Deal AM, Dueck AC, et al. Overall survival results of a trial

assessing patient-reported outcomes for symptom monitoring during
routine cancer treatment. JAMA 2017;318:197-8.

Chiew K-L, et al. BMJ Open Quality 2021;10:001268. doi:10.1136/bmjog-2020-001268 7


http://dx.doi.org/10.1071/AH15220
http://dx.doi.org/10.1200/JOP.2014.001525
http://dx.doi.org/10.3816/clc.2006.n.005
http://dx.doi.org/10.1111/j.1743-7563.2006.00080.x
http://dx.doi.org/10.1111/j.1743-7563.2006.00080.x
http://dx.doi.org/10.1016/j.lungcan.2009.11.017
http://dx.doi.org/10.1200/JCO.2016.69.1378
http://dx.doi.org/10.1200/JCO.2016.69.1378
http://dx.doi.org/10.1001/jama.2017.7156

	Quality indicators in lung cancer: a review and analysis
	Introduction
	Materials and methods
	Results
	Search results
	Study characteristics
	Quality indicators
	Assessment of indicators

	Discussion
	Conclusions
	References


