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Abstract

Implementation science is a rapidly developing field dedicated to the scientific investigation of 

strategies to facilitate improvements in healthcare delivery. These strategies have been shown in 

several settings to lead to more complete and sustained change. In this essay, we discuss how 

refined surveillance recommendations for non-muscle-invasive bladder cancer, which involve a 

complex interplay between providers, healthcare facilities, and patients, could benefit from use of 

implementation strategies derived from the growing literature of implementation science. These 

surveillance recommendations are based on international consensus and indicate that the frequency 

of surveillance cystoscopy should be aligned with each patient's risk for recurrence and 

progression of disease. Risk-aligned surveillance entails cystoscopy at 3 and 12 months followed 

by annual surveillance for low-risk cancers, with surveillance every three months reserved for 

high-risk cancers. However, risk-aligned care is not the norm. Implementing risk-aligned 

surveillance could curtail overuse among low-risk patients, while curbing underuse among high-

risk patients. Despite clear direction from respected and readily available clinical guidelines, there 

are multiple challenges to implementing risk-aligned surveillance in a busy clinical setting. Here, 

we describe how implementation science methods can be systematically used to understand 

determinants of care and to develop strategies to improve care. We discuss how the Tailored 

Implementation for Chronic Diseases framework can facilitate systematic assessment and how 

Intervention Mapping can be used to develop implementation strategies to improve care. Taken 
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together, these implementation science methods can help facilitate practice transformation to 

improve risk-aligned surveillance for bladder cancer.
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Bladder Cancer is a Common and Expensive Disease

Bladder cancer is the third most prevalent non-cutaneous cancer in the United States (US), 

with a prevalence of ~600,000 and only surpassed by prostate cancer (in men), breast cancer 

(in women), and colorectal cancer (in both sexes) [1]. It is expected to become even more 

common over the next decade [2], because it primarily affects older patients (median age at 

diagnosis 73 [1]) and the US population is aging. The majority of bladder cancer patients – 

approximately 75% - are diagnosed with early stage non-muscle invasive bladder cancer 

(NMIBC) [3] and live many years with their disease (median survival after diagnosis of 

NMIBC >9 years [4]).

Patients with NMIBC are at risk for recurrence and progression of disease. Thus, they 

undergo an intensive surveillance regimen of cystoscopy, cytology, office visits and, in many 

cases, upper tract imaging. Furthermore, a high recurrence rate often necessitates repeat 

surgical resections and intravesical therapies. Within the Department of Veterans Affairs 

(VA) healthcare system, cystoscopy is the most common surgical procedure performed with 

approximately 80,000 procedures annually [5]. Thus, it is not surprising, that bladder cancer 

is an expensive cancer to diagnose and treat when considering per patient spending from 

diagnosis to death [6]. Given its high prevalence and cost, providing the most appropriate 

and efficient care for each patient is a high priority for patients, urologists, and healthcare 

systems.

Risk-Aligned Bladder Cancer Surveillance Care

All patients with NMIBC are at risk for recurrence and progression of disease. However, this 

risk varies widely. For example, 5-year risk for recurrence ranges from less than 30% for a 

patient with a solitary newly diagnosed low-grade non-invasive urothelial carcinoma to more 

than 50% for a patient with recurrent, multifocal high-grade non-invasive carcinoma [7,8]. 

Similarly, risk for progression ranges from a few percent at 5 years for patients with newly 

diagnosed low-grade non-invasive carcinoma to ~20% at 5 years for those with recurrent 

multifocal high-grade disease [7].

Over the last decade, guidelines for NMIBC bladder cancer have refined their 

recommendations to better align the frequency of cystoscopic surveillance with each 

patient's risk for recurrence and progression of disease. The National Comprehensive Cancer 

Network (NCCN) guidelines have recommended to perform surveillance cystoscopy for 

low-risk patients “at 3 months initially and then at increasing intervals” and for high-risk 

patients “at 3-month intervals for the first 2 years” dating back to at least 2000 (Table 1) [9]. 

The first specific recommendation for a risk-aligned surveillance approach was from the 
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First International Consultation on Bladder Tumors in 2005. This consensus conference was 

convened by the World Health Organization (WHO) and the Société Internationale 

d’Urologie (SIU), and included experts from 3 continents and 7 countries [10]. They 

recommended cystoscopy at 3 and 12 months for low-risk patients and then annually 

thereafter, and cystoscopy every 3 months during the first 2 years for high-risk patients 

(Table 1) [10–12]. One year later, the European Association of Urology adopted these 

recommendations in their bladder cancer guidelines [13]. Since then, similar 

recommendations have been issued in the United Kingdom and in the United States (Table 

1). Based on these recommendations, risk-aligned surveillance consists of cystoscopy at 3 

and 12 months followed by annual surveillance for low-risk cancers, with surveillance every 

three months reserved for high-risk cancers.

There is now broad international consensus that risk-aligned surveillance care should be 

provided. Three international panels have met over the last decade and all of them have 

recommended risk-aligned surveillance. This includes the First International Consultation on 

Bladder Tumors in 2005 [10–12], the International Bladder Cancer Group in 2011 [14], and 

the International Bladder Cancer Network in 2016 [15]. Over time, the language used by 

these experts has become stronger, with the International Bladder Cancer Network stating 

that “a risk-based approach [to surveillance] is paramount” [15].

Despite these recommendations, the care that patients with NMIBC receive is frequently not 

risk-aligned. This is demonstrated by the fact that tumor characteristics such as stage and 

grade are only minimally associated with intensity of surveillance [16,17]. Instead, there is 

substantial variation in surveillance among providers [16,17], suggesting both overuse and 

underuse of optimal care and therefore an opportunity to utilize implementation science to 

better align practice patterns with risk-aligned surveillance recommendations.

Both overuse among low-risk and underuse among high-risk patients have several 

undesirable consequences for patients. Among low-risk patients, unnecessary surveillance 

cystoscopy procedures lead to more anxiety, discomfort, travel and opportunity costs [18]. 

Additionally, unnecessary cystoscopy procedures lead to more bladder biopsies and, 

subsequently, more complications [19–21]. They are also associated with excessive resource 

use and cost. Among high-risk patients, underuse of surveillance can be dangerous, as delays 

in timely diagnosis and treatment have been associated with increased mortality [22,23].

Given these undesirable consequences, there is a need to systematically develop strategies 

that make it easier to get the right care to the right patient every single time. These strategies 

would lead to reduction of overuse among patients with low-risk cancer and of underuse 

among those with high-risk cancer, contributing to higher value and more patient-centered 

care.

What are the Determinants of Risk-Aligned Bladder Cancer Surveillance?

To develop strategies to get the right care to the right patient, we need a clear understanding 

of the determinants of risk-aligned surveillance. Historically, implementation strategies for 

healthcare settings were based on a variety of approaches, such as continuing medical 
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education, educational conferences, physician professionalism, employer mandates, and 

reimbursement structures. While these are still important drivers of staying “up to date”, 

concerted and organized efforts to change practice patterns often relied on best guesses, a 

method humorously referred to as the “ISLAGIATT principle”, that is “It seemed like a 
good idea at the time” [24]. This often led to interventions that may not have addressed the 

most important problem in a given setting. For example, a systematic review of 15 cluster 

randomized trials of clinical reminders found a median improvement in process measures of 

14% but with a wide range from 1% deterioration to 34% improvement [25]. Thus, the lack 

of a full understanding of which strategy works in which setting has hampered the broader 

role-out of implementation strategies to improve care.

A more efficient and rigorous approach is to use frameworks built on theory and a growing 

body of evidence to systematically understand problems and develop implementation 

strategies to change care. Using a framework can provide guidance when understanding 

determinants of evidence-based care and can then be used to develop and test 

implementation strategies that mitigate specific barriers to care. Importantly, when 

frameworks and theory are used in this manner, selection of implementation strategies will 

be based on previous strong cumulative evidence demonstrating that the intervention is 

likely to be successful in addressing a specific barrier to evidence-based care [26].

One such comprehensive framework is the Tailored Implementation for Chronic Diseases 

(TICD) framework, which was specifically designed to address challenges in managing 

chronic diseases [27,28]. This makes it well suited for addressing challenges in managing 

NMIBC, which is similar to managing a chronic disease given that a majority of patients live 

with it for more than 9 years rather than quickly dying from it [4]. The TICD framework is 

based on a systematic review of the literature, incorporating 12 prior frameworks [28]. Since 

its publication in 2013, it has been widely used (>200 citations).

The Figure shows an example of how this framework can be applied to the provision of risk-

aligned bladder cancer care [28]. It is the underpinning for the development of a systematic 

understanding of determinants of risk-aligned surveillance and can guide the selection, 

operationalization, and specification of implementation strategies that address these 

determinants. Determinants of risk-aligned surveillance are the factors that might prevent or 

enable improvements [27]. As shown in the Figure, the provision of risk-aligned surveillance 

is affected by guideline and provider factors, incentives and resources, professional 

interactions, and patient factors. For example, providers may lack detailed knowledge of the 

guidelines or may not have a habit of following the guidelines. A relevant incentive in a fee-

for-service environment may be that providers are paid more for doing more cystoscopic 

surveillance regardless of risk – and so far incentives have been minimally affected by the 

introduction of Accountable Care Organizations [29]. Using the TICD framework, one can 

also explore how much such incentives matter in providers’ decision making and whether 

changes in reimbursement – for example the decrease in reimbursement for cystoscopy 

earlier this year [30,31] – modify these effects. Similarly, patient preferences and beliefs can 

be assessed. For example, patients may not follow through with risk-aligned care – even if 

recommended by providers – because their needs and demands are not met (e.g. rationale for 

the recommendations is not conveyed).
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How can we Develop Strategies to Improve Care?

A systematic framework-based approach as described above allows for organized 

development of implementation strategies to improve care. One such approach is 

Intervention Mapping, which uses a stepwise process to develop theory- and evidence-based 

implementation programs [32]. The steps entail (1) a needs assessment which is based on an 

understanding of the salient determinants of care, (2) defining proximal program objectives 

for the implementation strategies, (3) identifying theoretical and practical strategies to 

deliver risk-aligned bladder cancer care, (4) prioritizing strategies and producing materials, 

and (5) specifying implementation strategies and planning for implementation. We will 

briefly describe how these steps could be applied towards the development of 

implementation strategies for risk-aligned bladder cancer surveillance.

Step 1: Understanding the salient determinants of care

Once a framework such as the TICD is chosen, this framework can guide exploration of 

determinants of care. For example, semi-structured interviews with providers and patients 

help understand determinants of the care received. The interview guide can be based on the 

domains outlined in the framework, such that each domain can be explored during the 

interviews. To understand which domain may be most salient, it is recommended to start 

with a broad open-ended question. This will then provide insight into what first comes to 

providers' and patients' minds when discussing risk-aligned bladder cancer surveillance care. 

Following this, specific domains can be explored with questions that target each of the areas 

specified in the framework (Figure). The results from this qualitative work will be 

information on salient determinants of care that can be used to develop strategies to improve 

care in the steps that follow.

Step 2: Defining proximal program objectives for the implementation strategies

The next step is focused on defining proximal program objectives for the implementation 

strategies. These are developed within a matrix of specific performance objectives (rows) by 

TICD domains and determinants (see Table 2 for example) [33]. Performance objectives can 

be based on findings from interviews with providers and patients and include (1) facilitators 

and (2) barriers reframed into desirable objectives [32]. For each performance objective and 

TICD determinant, one can then identify a proximal program objective in each cell, 

specified as a change objective (what needs to be changed related to a determinant to 

accomplish the performance objective, see example matrix in Table 2) [32].

Step 3: Identifying theoretical and practical strategies to deliver risk-aligned bladder 
cancer care

In the next step, one can draw upon the TICD and on other theories such as the Theoretical 

Domains Framework [34] or the Behavior Change Wheel [35] to identify theory- and 

evidence-based change techniques that match the proximal program objectives defined in the 

prior step. For each change technique, one can map practical implementation strategies and 

include suggestions obtained during qualitative interviews. Thus, one can build a matrix of 

proximal program objectives (rows), theory-based change techniques, practical strategies, 

and specific features or components suggested by providers and patients during the semi-
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structured interviews (brief example in Table 3). To enhance comparability across different 

implementation studies, it is recommended that practical implementation strategies be 

labeled using standardized nomenclature, for example using terms from the Expert 

Recommendations for Implementing Change (ERIC) [36].

Step 4: Prioritizing strategies and producing materials

In Step 4, one can preferentially select strategies that have (1) the potential to affect multiple 

determinants, (2) have proven to be effective based on the published literature [25,37], and 

(3) have the highest potential to change practice. For example, assuming the hypothetical 

results shown in tables 2 and 3, a template prompting providers to assess risk could serve as 

a reminder for providers – an evidence-based strategy [37] – and would address two 

proximal program objectives, including easy access to risk factors and automation of work 

flow. It would thus be prioritized and created.

Step 5: Specifying implementation strategies and planning for implementation

Step 5 is focused on systematically specifying implementation strategies for risk-aligned 

bladder cancer care. Clear specification of strategies helps with initial implementation and 

enhances reproducibility in other contexts. One systematic way to specify strategies was 

described by Proctor and colleagues (see Table 4) [38]. Once specified, the strategies can be 

codified in a detailed implementation manual, describing exactly how each of them should 

be enacted [38].

Product of this systematic process

The product of this systematic process is an implementation manual that includes highly 

specified implementation strategies for risk-aligned care. These can then be piloted and 

further refined in an iterative fashion. Generally, it is advisable to involve providers and 

patients in the step-wise process outlined above, for example in a steering and peer review 

group [39]. This involvement will increase the likelihood for success [40]. Each of the 

practical implementation strategies should have a theoretical justification and should be 

labeled according to the Expert Recommendations for Implementing Change (ERIC) [36]. 

For illustration purposes, we show a list of potential practical implementation strategies in 

Table 5 along with the domains and determinants that they address, their theoretical 

justification, and their ERIC label.

Summary

At first glance, following guideline recommendations and providing risk-aligned 

surveillance care may appear simple. However, doing it consistently in a busy clinical 

setting, as is true for many other changes in healthcare delivery, is challenging. The field of 

implementation science has developed frameworks and systematic methods that can help us 

think through the evaluation of a specific problem and the development of strategies to 

improve care. Here, we have described this systematic process, using implementation of 

risk-aligned bladder cancer surveillance care as an example.
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As outlined above, specific strategies for the improvement of care can be developed both for 

providers and patients. These strategies have been shown to facilitate getting the right care to 

the right patient. For patients, they can help with addressing specific barriers that may lead 

to patients not following providers' recommendations. We believe that the use of a 

systematic scientifically rigorous approach to develop such implementation strategies will 

lead to strategies that have the highest likelihood for success. In addition, if a systematic 

process was used for development, adaptation of strategies to specific settings will be easier, 

because one can follow a similar process during adaptation [41]. Taken together, we believe 

that use of rigorous implementation science methods such as those described in this essay 

will have a meaningful impact on the hundreds of thousands of patients living with bladder 

cancer.
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Highlights

• Implementing risk-aligned surveillance could curb overuse among low-risk 

patients.

• It also will curtail underuse among high-risk patients.

• Multiple challenges exist to implementing risk-aligned surveillance in 

practice.

• Implementation science methods can be used to understand determinants of 

care.

• Based on this understanding, strategies to improve care can be developed.
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Figure. 
Tailored Implementation for Chronic Diseases (TICD) framework [28] showing factors 

informing implementation strategy design and affecting risk-aligned bladder cancer care. We 

hypothesize the bolded determinants as salient.
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Table 1

Summary and timeline of guideline recommendations for risk-aligned bladder cancer care. Note: National 

Institute for Health and Care Excellence (NICE) review was rated as highest quality guideline in a recent 

Belgian assessment, using the Appraisal of Guidelines for REsearch & Evaluation (AGREE) Instrument [42].

Year Panel [citation] Risk-aligned recommendation Level of evidence or comment

2000 NCCN [9] Low-risk: cystoscopy at 3 months, then at increasing 
intervals
High-risk: cystoscopy every 3–6 months during first 2 years

Category 2A: “uniform NCCN consensus, 
based on lower-level evidence”

2005 First International 
Consultation on 
Bladder Tumors [10–
12]

Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

Level 3 (good-quality retrospective case-
control studies or case series)

2006 European Association 
of Urology [13]

Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

Level 3 (good-quality retrospective case-
control studies or case series)

2011 International Bladder 
Cancer Group (IBCG) 
[14]

Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

International consensus based on review of 
current evidence. Recommendations follow 
EAU guidelines.

2015 Canadian Association 
of Urology [43]

Low-risk: may undergo cystoscopy at 3 & 12 months, then 
stop
High-risk: cystoscopy every 3 months during first 2 years

Level 3 evidence based on Oxford Centre 
for Evidence-based Medicine classification

2015 NICE [44] Low-risk: cystoscopy at 3 & 12 months, then stop
High-risk: cystoscopy every 3 months during first 2 years

Grading of Recommendations, Assessment, 
Development and Evaluation (GRADE): 
low to moderate
“The Guideline Development Group 
considered that there was insufficient 
evidence to be able to support 
recommendations for radical changes to 
follow-up for patients with high-risk 
bladder cancer. For low and intermediate 
risk groups, the clinical experience of the 
group and the limited evidence available 
were felt to be sufficient to make 
recommendations for a change in practice.” 
(page 249)

2016 International Bladder 
Cancer Network [15]

Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

International consensus based on review of 
current evidence.

2016 American Urological 
Association / Society 
of Urologic Oncology 
Guideline on Diagnosis 
and Treatment of non- 
muscle invasive 
bladder cancer [45]

Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

Moderate Recommendation; Evidence 
Strength: Grade C. Thus “applies to most 
patients in most circumstances but better 
evidence is likely to change confidence”.

2017 NCCN [46] Low-risk: cystoscopy at 3 & 12 months, then yearly x 5y
High-risk: cystoscopy every 3 months during first 2 years

Category 2A: “Uniform NCCN consensus, 
based on lower-level evidence”
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Table 2

Example Matrix for defining program objectives during Intervention Mapping. One hypothetical performance 

objective is shown with a small selection of TICD domains and determinants. For each determinant, a 

proximal program objective is defined in each cell. TICD domains and determinants are listed as Domain – 

Determinant.

Performance Objective

Proximal Program Objectives

Guideline – Feasibility
Provider – 
Nature of 
behavior

Patient – Knowledge Patient – Demands

Provider communicates 
cancer risk and follow- up 
recommendation clearly to 
patient.

Easy access to risk factors and 
cancer risk in electronic 
health record.

Automate risk 
assessment 
within provider 
workflow.

Provider effectively 
educates patient about 
their cancer risk.

Patient understands what 
a given risk means for 
them.
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Table 3

Example Matrix describing the identification of implementation strategies to improve care. Two hypothetical 

proximal program objectives are shown together with potential strategies and hypothetical suggestions from 

interviews.

Proximal Program Objective Theory-based change technique Practical strategy – 
ERIC label [36]

Suggestions from interviews

Automate risk assessment within 
provider workflow.

Prompt that triggers attention [26] Implement prompt in 
provider workflow – 
Reminder for providers

Template prompts provider to 
assess and document risk

Provider effectively educates 
patient about their cancer risk.

Specify goal and increase skills [26] Supply risk-
communication materials 
to support patient 
education – Intervene 
with patients to enhance 
adherence

Pictogram conveys risk to patient in 
easy to understand format
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Table 4

Example showing how an implementation strategy will be specified according to seven dimensions [38]. Here, 

we show implementation of a prompt in providers' workflow as a hypothetical example.

Proctor et al. dimensions [38] Strategy: Implement prompt in provider workflow

Actors Clinician champion at each site

Actions Incorporate prompt into Electronic Health Record, educates local clinicians about purpose of prompt, 
collaborates with local clinicians to adapt prompt to local needs

Target of the action Clinicians who provide cystoscopic bladder cancer surveillance care

Temporality Prompt will be implemented in work-flow just prior to requesting the next follow-up cystoscopy

Dose Prompt will be used in every cystoscopy encounter

Implementation outcomes affected Adoption of risk-aligned care, feasibility, and fidelity of providing risk-aligned care

Justification Behavior change theory[26]
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Table 5

Potential implementation strategies, domains and determinants they address, theoretical justification, and 

ERIC label. ERIC = Expert Recommendations for Implementing Change [36].

Practical implementation strategy Domain – Determinant 
addressed

Theoretical justification ERIC label [36]

Prompt in provider workflow Provider – Nature of behavior
Provider – Knowledge

Behavior change theory: prompt 
triggers attention [26]
Psychological capability 
(comprehension, reasoning) [35]

Reminder for providers

Distribute diagnostic algorithm to 
assign risk

Guideline – Feasibility Guideline implementation tool 
framework: point of care tools that 
integrate recommendations [47]

Distribute educational 
materials / toolkits

Audit and Feedback Provider–Knowledge about 
own practice
Provider–Self-monitoring or 
feedback

Feedback intervention theory [48] Audit and provide 
feedback

Academic Detailing Guideline – accessibility
Provider – knowledge
Provider – motivation

Social marketing [49]
Behavior change theory: 
persuasive communication [26]

Conduct educational 
outreach visits

Supply risk-communication materials to 
support patient education

Patient – demands
Patient – knowledge
Patient – motivation

Evidence-based recommendation 
on how to communicate cancer 
risk to patients [50]

Intervene with patients to 
enhance adherence
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