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Abstract 

Introduction: Although many low-risk prostate cancer (PCa) patients 
worldwide currently receive active surveillance (AS), adherence to 
clinical guidelines on AS and variations in care at the population 
level remain poorly understood. We sought to develop system-level 
quality indicators (QIs) and performance measures for benchmark-
ing the quality of care during AS.
Methods: Convenience sampling methods were used to identify an 
expert panel among practicing urologists and radiation oncologists 
across Canada. QI development involved two phases: 1) proposed 
QIs were identified through a literature search and published clin-
ical guidelines on AS; and 2) indicators were selected through a 
modified Delphi process during which each panelist independently 
rated each indicator based on clinical importance. QI items were 
chosen as appropriate measures for quality of AS care if they met 
prespecified criteria (disagreement index <1 and median import-
ance of ≥7 on a nine-point scale).  
Results: Among 42 invited expert panel members, the response rate 
was 45% (n=19). Expert panel members were well-represented by 
type of physician (84% urologists, 16% radiation oncologists) and 
practice setting (79% academic, 21% non-academic). The expert 
panel endorsed 20 of 27 potential indicators as appropriate for 
measuring quality of AS care. 
Conclusions: We developed a set of QIs to measure AS care using 
published guidelines and clinical experts. Use of the indicators 
will be assessed for feasibility in healthcare databases. Reporting 
quality of care with these AS indicators may enhance adherence, 
reduce variation in care, and improve patient outcomes among 
low-risk PCa patients on AS.

Introduction

At diagnosis, most Canadian men have localized prostate 
cancer (PCa), with 40–60% harboring low-risk, indolent 
tumors that will either take many years to manifest aggres-
sive disease or will never require treatment.1-3 Active sur-
veillance (AS) has emerged as a management strategy for 
low-risk PCa. Recent studies suggest growing acceptance of 
AS worldwide, with data from population studies reporting 
49–74% AS uptake from 2011–2014.4-6 

The first quality indicators (QIs) for PCa were developed 
over a decade ago by investigators at the Research ANd 
Development (RAND) Corporation, and have subsequently 
been used to demonstrate widespread variation in the quality 
of early-stage PCa care.7-9 The RAND QIs focused on PCa 
care broadly and were not specific to AS. A separate study 
from Michigan examined the frequency of followup prostate-
specific antigen (PSA) testing and prostate biopsy among 
men treated with AS.10 One recently published commentary 
proposed six quality measures that include four pertaining to 
initial selection phase and two to the surveillance phase.11 
Although potentially useful, this study has several limita-
tions; it does not include all relevant processes of AS care 
measures, features no structures of care or outcomes based 
measures, and did not go through a formal development 
process. Another study used a modified Delphi approach to 
develop a practical guide for initial patient selection for AS.12 
This study used a formal QI development process; however, 
the study focused only on criteria for initial AS selection. 
Importantly, no study has formally developed and validated 
QIs to evaluate the quality of care in the AS population.

Substantial variation in quality of care among AS patients, 
specifically during AS followup (e.g., timing of confirma-
tory biopsy and followup biopsies after diagnosis, urolo-
gist followup during AS, digital rectal exam [DRE] and PSA 
measurement) across Canada and elsewhere,11,13 suggest 
gaps in quality of care. To close the gaps, quality of care in 
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AS needs to be measured before it can be monitored and 
improved. Previous QIs were targeted mostly for curative 
intervention (i.e., radiation therapy, radical prostatectomy, 
or brachytherapy) in low-risk PCa and often do not apply to 
AS. Additionally, the feasibility of measuring QIs using large 
administrative databases, which provide insights at a broad 
healthcare system level, has not been shown. Further, it is 
presently unclear how often patients receive high-quality AS 
care in community settings (almost all published data come 
from academic centers), yet the majority of AS occurs in 
community settings. Therefore, there is significant interest in 
developing system-level QIs and performance measures for 
benchmarking the quality of healthcare patients are receiv-
ing during AS followup.

The purpose of this study was to employ rigorous methods 
to develop QIs for AS in low-risk PCa.

Methods

Overall approach

To generate national consensus about QIs for AS in low-risk 
PCa, we used a modified Delphi technique — a methodo-
logically rigorous way to review and synthesize the evi-
dence with a consensus-based approach to inform clinical 
decision-making.14 The development processes involved two 
phases: 1) proposed QIs were identified from a literature 
search and published clinical guidelines on AS; and (2) the 
indicator selection process, conducted in two Delphi rounds. 

Phase 1: Literature review, framework, and proposed list of QIs

Information sources
A search of published literature was performed with the aid 
of a medical librarian using the following terms (exp “Prostate 
cancer” [Mesh] OR “Prostate Neoplasms” OR “Prostate malig-
nancy”) AND (exp “Quality indicators” or “Quality of care” 
or “Health Care”), from literature published between January 
2005 and September 2019 (Medline, Embase, CINAHL, and 
the Cochrane Library). We identified published QIs in AS 
or general PCa treatment (Supplementary Fig 1; available in 
the Appendix at cuaj.ca). We also searched existing clinical 
guidelines on AS from published literature and professional 
network recommendations,15 and searched AS eligibility cri-
teria, patient and tumor characteristics, surveillance protocol 
during followup, triggers for curative treatment, long-term 
oncological outcomes, and key predictor variables that play 
a role in initial selection or discontinuation of AS.16,17

Framework for identifying potential QIs in AS
The foundation for quality assessment is based on the 
structure-process-outcome paradigm by Donabedian.18 

Wang et al published a quality-of-care framework in uro-
logical cancers that suggests ideal QIs need to incorporate 
a combination of structural, process, and outcome indica-
tors determined by each procedure.19 We also followed the 
framework of Birkmeyer et al and Miller et al for quality 
assessment and selection of QIs based on risk of procedure 
and volume of cases.19,20 

Proposed list of AS-specific QIs
Based on the literature search, the RAND study,13,21 and key 
guidelines (e.g., Cancer Care Ontario [CCO],15 National 
Institute for Heath and Care Excellent22), we proposed an 
AS-specific set of QIs.16 After an initial list of possible QIs 
was generated, we consulted with clinical leaders in PCa 
and AS from the Princess Margaret Cancer Centre (PM) and 
also considered broader theoretical concepts on QIs, then 
proposed possible AS-specific QIs by category. Several fac-
tors may affect the use of initial AS and discontinuation with 
change in risk status after initial diagnosis (i.e., age, PSA, 
and Gleason score at diagnosis; comorbidity status prior to 
diagnosis) that are important to adjust for when measuring 
quality of care at a health-system level.23 These key predict-
ors/explanatory covariates were selected based on published 
AS cohort studies or guidelines.16,17 

Selection of the Delphi expert panel members
Individuals were eligible as panelists if they were practi-
cing urologists or radiation oncologists from any province 
in Canada. We excluded any physician who was no longer 
registered with the regulatory body or doctors with con-
cerns or pending discipline hearings. We followed conven-
ience sampling methods, with multiple considerations, such 
as currently managing patients on AS, reachable, type of 
practice, and prior participation in PCa studies. With n=42 
potential panelists, we anticipated 12–18 specialists (urolo-
gists/radiation oncologists) who would respond and agree to 
participate in this study.24,25 A prior systematic review study 
stated that 8–12 expert panel members are appropriate to 
minimize errors and maximize reliability.26 A final list of 
expert panel members was identified.  

Phase 2: Selection of QIs

Pilot testing
We pilot tested the potential QIs among five urologists and 
senior uro-oncology fellows at PM who were not members 
of the expert panel. We gathered information regarding the 
clarity of each proposed indicator, burden of data collection, 
and length and ease of survey completion. We modified 
the wording of QIs, layout of the Delphi questionnaire, the 
online QI rating form, and supplemental materials prepared 
for the expert panel based on feedback from pilot testing. 
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Rating of QIs by the expert panel using modified Delphi process
The list of proposed QIs was presented to the expert panel to 
establish consensus on importance of these QIs to patients’ 
quality of care at the population level. We measured the 
panel’s rating of each indicator using a nine-item importance 
rating scale and disagreement index (DI) (details in supple-
mentary Tables 1, 2; available in the Appendix at cuaj.ca). A 
low DI (<1) indicates a better level of consensus, whereas DI 
≥1 indicates extreme variation in ratings. Consensus refers 
to QIs with ratings by the expert panel of ≥7 on the import-
ance scale and a DI <1.27 We used the 90th percentile for 
the upper interpercentile range (IPR) and the 10th percentile 
as the lower IPR for DI calculations to account for expected 
variabilities of expert panel responses. The expert panel was 
able to suggest modifications to proposed QIs or propose 
new indicators.

Delphi first round

We sent expert panel members the rating form, a list of 
indicators, definitions of terms, and instructions for rating. 
Two followup emails were sent to non-responders two weeks 
apart. After receiving first-round rating scores for QIs, ratings 
were entered into a database and responses were analyzed. 
Then, thematic analysis of comments to modify or change 
any QIs was performed. We defined consensus to retain 
QIs as a median score of at least 7 on the Likert scale (1–9) 
and DI <1.

Delphi second round 

For the second round, the summary results from the first 
round of the modified Delphi (including frequency of each 
rating per indicator, individual’s own ratings, percentage of 
agreement scores, DI scores for each indicators, and list of 
accepted indicators), along with a summary of the comments 
were shared with members of the expert panel for a second 
round of rating. Uncertain indicators or newly proposed 
indicators from the first round were modified and key rec-
ommendations were added before resubmitting to the expert 
panel. The expert panel was then asked to re-rank each QI 
that did not achieve consensus (<7 on the importance scale 
and DI <1) in the first round using the same nine-point Likert 
scale. A similar approach was followed for data analysis as 
the first round to accept or reject individual QIs. The same 
approach was used for key predictors/explanatory variables. 
All expert panel members (n=19) responded to the second 
round of the survey. 

Results

Participants 

Among 42 invited expert panel members, two could not be 
reached and 19 of the remainder (45%) agreed to participate 
in the modified Delphi process. Panel members were well-
represented by type of physician (n=16 [84%] urologists, 
n=3 [16%] radiation oncologists) and practice setting (n=15 
[79%] academic, n=4 [21%] non-academic). The expert 
panel had representation from five of 10 Canadian prov-
inces (British Columbia n=1; Alberta n=2; Ontario n=10; 
Quebec n=5; and Newfoundland n=1) (Supplementary  
Table 3; available in the Appendix at cuaj.ca).

On the initial round, out of 27 indicators identified, the 
expert panel endorsed 20 (Fig. 1). The set includes indicators 
covering structure of care (n=1), process of AS care (n=13), 
and outcomes (n=6). In the second round, after modifica-
tion and addition of QIs based on first-round feedback, six 
QIs were sent for expert panel rating. However, none of 
the newly suggested or modified QIs achieved consensus 
(Supplementary Table 4; available in the Appendix at cuaj.ca).

Structure indicators

Of three proposed structure indicators, only one reached 
consensus: “Managed by PCa specialist vs. another phys-
ician (e.g., family physician, medical oncologist),” with a 
median importance score of 8, DI of 0.74, and percentage 
of consensus as a valid measure of 74% (Table 1).  

Process indicators 

The list of process indicators (out of 17 QIs initially pro-
posed) that achieved consensus is presented in Table 1. A 
total of 13 indicators (four QIs at the time of diagnosis plus 
two QIs measuring AS eligibility criteria, four measures dur-
ing AS followup, and three QIs during switching to definitive 
treatment) reached consensus. All process indicators that 
were appropriate for measuring AS quality based on expert 
panel rating had a consensus ranging from 69–95% (Table 1). 
Three indicators were rated as uncertain, with median score 
4–6, and one proposed QI (low-risk patients received AS at 
age ≥80 years) had a median importance of 7 but a  DI >1. 

Outcome indicators

Out of seven nominated QIs, six achieved consensus (details 
in Table 1). However, the QI, “Five-year treatment-free sur-
vival” had only 53% consensus; similarly, “Five-year metas-
tasis-free survival” also had a low level of consensus as a 
valid measure (47%). These two were retained, given their 
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widespread reporting in AS outcome studies. The QI, “10-
year treatment-free survival” had only 47% consensus, with 
median importance 6 and DI 1.55, which indicated it was 
an inappropriate measure. 

Key predictor/explanatory variables

Of seven key predictor/explanatory variables proposed, four 
were accepted in the first round of the Delphi, two were 

uncertain, and one variable was rejected (Supplementary 
Table 5; available in the Appendix at cuaj.ca). The expert 
panel suggested two additional variables as key predictor/
explanatory variables, however, neither achieved consensus 
in the second round.

Phase 1

Proposed 
indicators

Structure 
indicators

n=2

Process indicators n=17
Measures at diagnosis (n=5)
Measures regarding eligibility criteria for AS (n=2)
Measures at followup during AS (n=6)
Measures at time of switching to definitive therapy (n=4)

Outcome 
indicators

n=8

Phase 2

Pilot testing of initial proposed AS-specific QIs

Round 1
(n=27) nominated 
QIs sent to all 
panel members 
via email 

Data analysis,  
qualitative analysis 
of comments 
(n=20) QIs achieved 
consensus 
(n=7) indicators 
uncertain 

Uncertain 
indicators (n=7)

(n=3) QIs were 
removed based on 
expert panel 
feedback and 
consultation with 
investigator team

Round 2 

(n=2) QIs revised 
and (n=2) QIs 
unchanged 
submitted for 2nd 
round

Final selection  
Consensus on final 
items (n=20) QIs 
Structure indicators 
(n=1)
Process indicators 
(n=13)
Outcome indicators 
(n=6)

Panel members  
• Urologists (n=16) 
• Radiation oncologists (n=3) 

Resubmit QIs 
Modified based on panel 
members’ feedback or clinical 
importance (by investigator team) 

None of the QIs resubmitted for 
round 2 reached consensus 

Narrative literature search including major clinical practice guidelines worldwide on AS (quantitative/qualitative)
Selected initial/nominated QIs based on literature review/clinical guidelines on AS 
N=27 initial QIs proposed 

Fig. 1. Flow diagram of the development of quality indicators on active surveillance for low-risk prostate cancer. AS: active surveillance; QI: quality indicator.
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Table 1. Final recommended quality indicators for active surveillance for low-risk prostate cancer patients

Indicators Definition Median 
(IQR)
[range]

DI Consensus 
(% with 7, 
8, 9)

Consensus 
(% with 6, 
7, 8, 9)

I. Structure indicators
Managed by PCa specialist vs. 
another physician (e.g., family 
physician)

Percentage of AS patients managed by a urologist/
radiation oncologist among all low-risk AS patients

8 (6–8)
[1–9]

0.74 74% 84%

II. Process indicators 
(A) Measures at diagnosis

 

Initial PSA measured at diagnosis Percentage of all newly diagnosed patients with initial PSA 
measurement at diagnosis

8 (7–9)
[3–9]

0.75 79% 84%

T stage (DRE) is measured Percentage of all newly diagnosed patients with clinical 
T-stage measured at diagnosis

8 (7–9)
[3–9]

0.57 89% 89%

Proportion of patients with PCa 
and 8 or more cores on diagnostic 
biopsy 

Number of patients with PCa who underwent at least e 
core TRUS-guided biopsy

9 (8–9)
[6–9]

0.53 95% 100%

In men with low-risk PCa bone scan 
is not conducted

Percentage of low-risk patients for whom a bone scan is 
not conducted (bone scan not recommended for low-risk 
patients)

8 (7–9)
[2–9]

0.47 86% 86%

(B) Measures regarding eligibility criteria for AS
Proportion of low-risk patients 
undergoing AS

Percentage of patients receiving initial AS (as compared to 
BT, RT, RP, or others)

8 (7–9)
[2–9]

0.98 84% 89%

Proportion of low-volume (with ≤3 
positive cores and <50% of max 
percent core) patients undergoing 
AS

Percentage of low volume patients (with ≤3 positive cores 
and <50% of max percent core) who receive AS

8 (7–9)
[1–9]

0.49 84% 95%

(C) Measures at followup during AS
Urologist/radiation oncologist 
followup as per CCO guidelines on 
AS

Percentage of patients on AS who had regular followup 
with urologist/ radiation oncologist every 6 months until 
definitive treatment or AS cessation

8 (7–8)
[4–9]

0.68 79% 89%

PSA test every 3–6 months Percentage of patients on AS who had PSA test every 3–6 
months until definitive treatment or AS cessation

8 (6–9)
[5–9]

0.72 69% 89%

Confirmatory biopsy done within 
6–12 months

Percentage of patients on AS who had a confirmatory 
biopsy within 6–12 months from diagnosis

9 (6–9)
[4–9]

0.57 74% 89%

Serial biopsy every 2–5 years (based 
on CCO guidelines on AS)

Percentage of patients on AS who had serial biopsies 
every 2–5 years following a confirmatory biopsy while on 
AS

7 (6–9)
[3–9]

0.68 74% 84%

(D) Measures at time of switching to definitive therapy
PCa specialist visits prior to 
switching to definitive therapy 

Percentage of patients on AS who had switch to definitive 
therapy who visited a PCs specialist (urologist or radiation 
oncologist) – within 6 months prior to treatment

7 (5–8)
[1–9]

0.65 63% 68%

Biopsy prior to definitive treatment 
(within 6 months)

Percentage of patients on AS who had a biopsy prior to 
switch to definitive therapy

7 (6–9)
[1–9]

0.87 68% 79%

Active treatment initiated after 
upgrade in clinical stage or Gleason 
score

Percentage of patients on AS who had switch to definitive 
therapy after upgrade in clinical stage or Gleason score

8 (7–9)
[5–9]

0.65 79% 95%

III. Outcome indicators
5-year treatment-free survival Percentage of patients on AS who discontinue AS within 5 

years from diagnosis
7 (5–8)
[3–9]

0.70 53% 74%

5-year metastasis-free survival Number of AS patients who developed metastases within 
5 years from diagnosis

7 (5–9)
[1–9]

0.90 47% 74%

10-year metastasis-free survival Number of AS patients who developed metastases within 
10 years from diagnosis

8 (5–9)
[1–9]

0.60 69% 74%

5-year disease-specific death   Number of AS patients who died due to PC within 5 years 
from diagnosis after initial AS

7 (4–8)
[7–9]

0.90 58% 69%

ACG: adjusted clinical groups; ADT: androgen deprivation therapy; AS: active surveillance; BT: brachytherapy; CCO: Cancer Care Ontario; DI: disagreement index; DRE: digital rectal examination; 
IQR: interquartile range; MRI: magnetic resonance imaging; PCa: prostate cancer; PSA: prostate specific antigen; RP: radical prostatectomy; RT: radiation therapy; TRUS: transrectal ultrasound. 
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Discussion

We developed QIs for AS that can be implemented to meas-
ure quality of care. After a careful review of the literature and 
use of a modified Delphi consensus process, our national 
expert panel of clinicians from urology and radiation oncol-
ogy identified 20 QIs as important indicators for measuring 
quality of AS care. The final selected QIs included items that 
measure quality of care during initial selection for AS, pro-
cesses of care during AS, and relevant outcome indicators.

How can the QIs on AS be used to improve quality of AS care

The importance of measuring the quality of AS care has been 
increasingly recognized, and calls to monitor oncological 
outcomes and quality at a population level have become 
more common.28 Given that a large number of QIs are being 
proposed as performance measures without knowledge of 
their validity, substantial concerns have arisen as to whether 
their use justifies the substantial financial and administra-
tive resources required for their implementation in QI initia-
tives.20 Based on the recommended matrix by Birkmeyer et 
al to choose the right measures for measuring quality and 
developing policy,20 process indicators are considered most 
important for quality improvement in AS and represented 
the largest number of QIs approved by our expert panel. 

Implementation of QIs

CCO published AS clinical guidelines in 2015, with the aim 
of improving patterns of care and outcomes for men diag-
nosed with low-risk PCa;15 however, no data are available 
to understand how AS care is being delivered in Ontario, 
and all published data are from outside Canada.9,15,21,29-32 
Development of our QIs is an important step in system-
atically assessing quality of care at a population level and 
identifying possible gaps in quality of care.

The field of AS is evolving rapidly. Of note, our expert 
panel members rated the use of magnetic resonance imaging 
(MRI) during AS enrollment to be of low importance and were 
uncertain (only 58% considered it an appropriate measure at 
this time) about the use of MRI during AS followup. Very few 

of the clinical guidelines we identified recommended the 
use of MRI for patient selection on AS and during followup.17 
Although there is ongoing debate about the use of MRI in AS, 
a recent clinical trial found that MRI followed by selected 
targeted biopsy is non-inferior to initial systematic biopsy 
in men at risk for PCa in detecting grade group 2 or greater 
cancers.33 Similarly, studies also suggested that MRI use is 
beneficial for risk stratification and recommended use of 
MRI for men on AS before confirmatory biopsy.33,34 As imple-
mentation of MRI in AS is just beginning in Canada based 
on recent guidelines,35,36 MRI-related QIs would likely be 
added to the next update of the QIs. With rapidly changing 
AS practices using genomic and biomarkers, selecting cur-
rent metrics that correlate to clinically meaningful outcomes 
is challenging. This reinforces the need to re-evaluate QIs 
on a regular basis as the field evolves. 

Prior published QIs in AS

A recently published commentary on quality metrics for AS 
had proposed six quality measures. Of the six measures, four 
related to the initial AS selection phase and two measures 
intended to measure quality during surveillance phase.11 
Another study, by Merriel et al, used a modified Delphi 
approach to develop a practical guide for initial implemen-
tation of AS and has contributed to this field. In this study, 
an expert panel that included largely urologists (75%) from 
a range of geographic regions (four U.S., four Europe, four 
Australia) reached an agreement on key principles for AS 
initial selection (reasonable state of health, life expectancy, 
medical comorbidities, suitability for radical treatment, and 
treatment preferences) and identified minimum diagnostic 
test requirements (PSA, PSA density, multiparametric MRI, 
and systematic biopsy).12 In our study, PSA density and multi-
parametric MRI had moderately high disagreement among 
the expert panel members about the importance of the indi-
cator. This may be due to lack of consistency in the practice 
guidelines of AS between countries or healthcare systems. It 
may also reflect respondent bias, since only four physicians 
represented each geographic region and only one was a 
radiation oncologist.

Table 1 (cont’d). Final recommended quality indicators for active surveillance for low-risk prostate cancer patients

Indicators Definition Median 
(IQR)
[range]

DI Consensus 
(% with 7, 
8, 9)

Consensus 
(% with 6, 
7, 8, 9)

III. Outcome indicators (cont’d)
10-year disease-specific death Number of AS patients who died due to PC within 10 

years from diagnosis after initial AS
7 (6–9)
[4–8]

0.65 74% 79%

10-year overall survival Number of AS patients who died within 10 years from 
diagnosis

7 (5–9)
[1–9]

0.80 69% 74%

ACG: adjusted clinical groups; ADT: androgen deprivation therapy; AS: active surveillance; BT: brachytherapy; CCO: Cancer Care Ontario; DI: disagreement index; DRE: digital rectal examination; 
IQR: interquartile range; MRI: magnetic resonance imaging; PCa: prostate cancer; PSA: prostate specific antigen; RP: radical prostatectomy; RT: radiation therapy; TRUS: transrectal ultrasound. 
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Strengths and limitations of QIs

Strengths of this study include a careful literature search 
for QIs in PCa and use of a modified Delphi approach to 
obtain consensus in an area where clinical guidelines may 
be imperfect. Our expert panel consisted of urologists and 
radiation oncologists who were directly involved in manag-
ing AS patients, and represented different types of practice 
(academic and community-based) from across Canada. Our 
study identified expert-nominated process of AS care indica-
tors that are also concordant with guidelines on AS. As a lim-
itation, the level of data available in various databases (e.g., 
provincial administrative data, Surveillance, Epidemiology, 
and End Results-Medicare data) could play a critical role in 
applying our QIs to measure quality of AS care at the popu-
lation level. Additional limitations include the fact that even 
if identified through expert consensus, not all QIs predict 
clinical outcomes;9,20,32 we also did not include quality-of-life 
or cost-effectiveness measures among our selected indica-
tors. These are likely of interest to patients and policymakers 
and should be considered in subsequent versions of our QIs.

Currently, we lack understanding of whether these select-
ed QIs are predictive of clinical outcomes, hence, in the 
future, we aim to test feasibility, predictive validity, and sub-
sequently establish benchmarks for quality improvement. 
We acknowledge the possibility of selection bias in that most 
of our respondents were practicing in an academic setting, 
had few radiation oncologists, and a moderate response rate 
(42%). Also, there was no way of determining if our respond-
ents’ rating scores on quality indicators were differed from 
non-respondents. Finally, as practice guidelines are changing 
rapidly, particular indicators may be eliminated or new, more 
appropriate QIs (e.g., use of MRI) introduced for measuring 
the right QIs specific to the policy context. 

Conclusions

Even though AS use has grown in PCa management, there is 
limited information on the quality of AS care. We developed 
a set of QIs to measure AS care using published guidelines 
and clinical expertise. The next step is to determine the 
feasibility of capturing each QI at a population level and 
identify highly impactful QIs for measuring quality of AS 
care. Reporting quality of care on these indicators will help 
enhance adherence, reduce variation in care, and improve 
outcomes among low-risk PCa patients on AS. Future efforts 
can focus on quality improvement initiatives and measure 
appropriateness of care according to AS guidelines. Future 
research should also evaluate variations in quality of care by 
region and hospital type (academic vs. community, cancer 
center vs. other) implementing AS and ensure QIs reflect 
evolving practice and can be targeted by interventions aimed 
at improving quality. 

Competing interests: The authors do not report any competing personal or financial interests 
related to this work.

This paper has been peer-reviewed.

References

1.	 Fletcher SA, von Landenberg N, Cole AP, et al. Contemporary national trends in prostate cancer risk profile at 
diagnosis. Prostate Cancer Prostatic Dis 2020;23:81-7. https://doi.org/10.1038/s41391-019-0157-y

2.	 Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2006. CA Cancer J Clin 2006;56:106-30. 
https://doi.org/10.3322/canjclin.56.2.106

3.	 Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality worldwide: Sources, methods, 
and major patterns in GLOBOCAN 2012. Int J Cancer 2015;136:E359-86. https://doi.org/10.1002/
ijc.29210

4.	 Womble PR, Montie JE, Ye Z, et al. Contemporary use of initial active surveillance among men in Michigan 
with low-risk prostate cancer. Eur Urol 2015;67:44-50. https://doi.org/10.1016/j.eururo.2014.08.024

5.	 Loeb S, Folkvaljon Y, Curnyn C, et al. Uptake of active surveillance for very-low-risk prostate cancer in 
Sweden. JAMA Oncol 2017;3:1393-8. https://doi.org/10.1001/jamaoncol.2016.3600

6.	 Marenghi C, Alvisi MF, Palorini F, et al. Eleven-year management of prostate cancer patients on active 
surveillance: What have we learned? Tumori 2017;103:464-74. https://doi.org/10.5301/tj.5000649

7.	 Miller DC, Saigal CS. Quality of care indicators for prostate cancer: Progress toward consensus. Urol Oncol 
2009;27:427-34. https://doi.org/10.1016/j.urolonc.2009.01.011

8.	 Spencer BA, Steinberg M, Malin J, et al. Quality-of-care indicators for early-stage prostate cancer. J Clin 
Oncol 2003;21:1928-36. https://doi.org/10.1200/JCO.2003.05.157

9.	 Miller DC, Litwin MS, Sanda MG, et al. Use of quality indicators to evaluate the care of patients with 
localized prostate carcinoma. Cancer 2003;97:1428-35. https://doi.org/10.1002/cncr.11216

10.	 Luckenbaugh AN, Auffenberg GB, Hawken SR, et al. Variation in guideline concordant active surveil-
lance followup in diverse urology practices. J Urol 2017;197:621-6. https://doi.org/10.1016/j.
juro.2016.09.071

11.	 Ginsburg KB, Cher ML, Montie JE. Defining quality metrics for active surveillance: The Michigan Urological 
Surgery Improvement Collaborative experience. J Urol 2020;204:1119-21. https://doi.org/10.1097/
JU.0000000000001308

12.	 Merriel SWD, Moon D, Dundee P, et al. A modified Delphi study to develop a practical guide for selecting 
patients with prostate cancer for active surveillance. BMC Urol 2021;21:18. https://doi.org/10.1186/
s12894-021-00789-5

13.	 Spencer BA, Miller DC, Litwin MS, et al. Variations in quality of care for men with early-stage prostate 
cancer. J Clin Oncol 2008;26:3735-42. https://doi.org/10.1200/JCO.2007.13.2555

14.	 McDowell I NC. Measuring health: A guide to rating scales and questionnaires. New York: Oxford University 
Press; 1996.

15.	 Chen RC, Rumble RB, Loblaw DA, et al. Active surveillance for the management of localized prostate 
cancer (Cancer Care Ontario guideline): American Society of Clinical Oncology Clinical practice guideline 
endorsement. J Clin Oncol 2016;34:2182-90. https://doi.org/10.1200/JCO.2015.65.7759

16.	 Kinsella N, Helleman J, Bruinsma S, et al. Active surveillance for prostate cancer: A systematic review 
of contemporary worldwide practices. Transl Androl Urol 2018;7:83-97. https://doi.org/10.21037/
tau.2017.12.24

17.	 Bruinsma SM, Bangma CH, Carroll PR, et al. Active surveillance for prostate cancer: A narrative review 
of clinical guidelines. Nat Rev Urol 2016;13:151-67. https://doi.org/10.1038/nrurol.2015.313

18.	 Donabedian A. The quality of care. How can it be assessed? JAMA 1988;260:1743-8. 
https://doi.org/10.1001/jama.1988.03410120089033

19.	 Wang TT, Ahmed K, Khan MS, et al. Quality-of-care framework in urological cancers: Where do we stand? 
BJU Int 2012;109:1436-43. https://doi.org/10.1111/j.1464-410X.2011.10747.x

20.	 Birkmeyer JD, Dimick JB, Birkmeyer NJ. Measuring the quality of surgical care: Structure, process, or 
outcomes? J Am Coll Surg 2004;198:626-32. https://doi.org/10.1016/j.jamcollsurg.2003.11.017

21.	 Spencer BA, Steinberg M, Malin J, et al. Quality-of-care indicators for early-stage prostate cancer. J Clin 
Oncol 2003;21:1928-36. https://doi.org/10.1200/JCO.2003.05.157

22.	 National Instittue for Health and Care Excellence (NICE). Prostate cancer: Diagnosis and management NICE 
guideline [NG131]. Published May 9, 2019. Available at: https://www.nice.org.uk/guidance/ng131/
resources/prostate-cancer-diagnosis-and-management-pdf-66141714312133. Accessed November 18, 
2021. 



CUAJ • April 2022 • Volume 16, Issue 4 E219

Quality indicators for level of care during AS in PCa

23.	 Bae JA, Curtis LH, Hernandez AF. National hospital quality rankings: Improving the value of information 
in hospital rating systems. JAMA 2020;324:839-40. https://doi.org/10.1001/jama.2020.11165

24.	 Santaguida P, Dolovich L, Oliver D, et al. Protocol for a Delphi consensus exercise to identify a core set of 
criteria for selecting health related outcome measures (HROM) to be used in primary health care. BMC 
Fam Pract 2018;19:152. https://doi.org/10.1186/s12875-018-0831-5

25.	 Cunningham CT, Quan H, Hemmelgarn B, et al. Exploring physician specialist response rates to web-
based surveys. BMC Med Res Methodol 2015;15:32. https://doi.org/10.1186/s12874-015-0016-z

26.	 Diamond IR, Grant RC, Feldman BM, et al. Defining consensus: A systematic review recommends methodo-
logic criteria for reporting of Delphi studies. J Clin Epidemiol 2014;67:401-9. https://doi.org/10.1016/j.
jclinepi.2013.12.002

27.	 Fitch K, Bernstein SJ, Aguilar MD, et al. The RAND/UCLA Appropriateness Method User’s Manual: RAND 
corporation. 2001.

28.	 Duvalko KM, Sherar M, Sawka C. Creating a system for performance improvement in cancer 
care: Cancer Care Ontario’s clinical governance framework. Cancer Control 2009;16:293-302. 
https://doi.org/10.1177/107327480901600403

29.	 Sampurno F, Earnest A, Kumari PB, et al. Quality of care achievements of the Prostate Cancer Outcomes 
Registry-Victoria. Med J Aust 2016;204:319. https://doi.org/10.5694/mja15.01041

30.	 Welty CJ, Cooperberg MR, Carroll PR. Meaningful end points and outcomes in men on active surveil-
lance for early-stage prostate cancer. Curr Opin Urol 2014;24:288-92. https://doi.org/10.1097/
MOU.0000000000000039

31.	 Schroeck FR, Kaufman SR, Jacobs BL, et al. Receipt of best care according to current quality of care meas-
ures and outcomes in men with prostate cancer. J Urol 2015;193:500-4. https://doi.org/10.1016/j.
juro.2014.08.001

32.	 Miller DC, Saigal CS. Quality of care indicators for prostate cancer: Progress toward consensus. Urol Oncol 
2009;27:427-34. https://doi.org/10.1016/j.urolonc.2009.01.011

33.	 Klotz L, Chin J, Black PC, et al. Comparison of multiparametric magnetic resonance imaging-targeted 
biopsy with systematic transrectal ultrasonography biopsy for biopsy-naive men at risk for prostate 
cancer: A phase 3 randomized clinical trial. JAMA Oncol 2021;7:534-42. https://doi.org/10.1001/
jamaoncol.2020.7589

34.	 Stavrinides V, Giganti F, Emberton M, et al. MRI in active surveillance: A critical review. Prostate Cancer 
Prostatic Dis 2019;22:5-15. https://doi.org/10.1038/s41391-018-0077-2

35.	 Vos LJ, Janoski M, Wachowicz K, et al. Role of serial multiparametric magnetic resonance imaging in pros-
tate cancer active surveillance. World J Radiol 2016;8:410-8. https://doi.org/10.4329/wjr.v8.i4.410

36.	 Cheung DC, Finelli A. Magnetic resonance imaging diagnosis of prostate cancer: Promise and caution. 
CMAJ 2019;191:E1177-e8. https://doi.org/10.1503/cmaj.190568

Correspondence: Dr. Shabbir M.H. Alibhai, University Health Network, University of Toronto, Toronto, 
ON, Canada; shabbir.alibhai@uhn.ca


