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Abstract
Background Clinical practice guidelines recommend active surveillance as the preferred treatment option
for low-risk prostate cancer, but only a minority of eligible men receive active surveillance, and practice
variation is substantial. The aim of this study is to describe barriers to urologists’ recommendation of
active surveillance in low-risk prostate cancer and explore variation of barriers by setting.

Methods We conducted semi-structured interviews among 22 practicing urologists, evenly distributed
between academic and community practice. We coded barriers to active surveillance according to a
conceptual model of determinants of treatment quality to identify potential opportunities for intervention.

Results Community and academic urologists were generally in agreement on factors influencing active
surveillance. Urologists perceived patient-level factors to have the greatest influence on
recommendations, particularly tumor pathology, patient age, and judgements about the patient’s ability to
adhere to follow-up protocols. They also noted cross-cutting clinical barriers, including concerns about
the adequacy of biopsy samples, inconsistent protocols to guide active surveillance, and side effects of
biopsy procedures. Urologists had differing opinions on the impact of environmental factors, such as
financial disincentives and fear of litigation.

Conclusions Despite national and international recommendations, both academic and community
urologists note a variety of barriers to implementing active surveillance in low risk prostate cancer. These
barriers will need to be specifically addressed in efforts to help urologists offer active surveillance more
consistently.

Trial Registration: N/A

Background
Active surveillance (AS) is one of three guideline-concordant management strategies for men diagnosed
with low-risk, localized prostate cancer [1]. Delaying aggressive treatment until defined signs of disease
progression have occurred has been a nationally-endorsed treatment strategy for nearly two decades [2,
3], and the focus of efforts to promote its appropriate use since 2011 [4]. With evidence accumulating
that AS is safe over periods of six to ten years among men with low-risk disease [5, 6], there is a growing
consensus that it is not merely an evidence-based option for low risk disease, but rather the preferred
management strategy [7, 8]. Consensus was formalized in 2016, when the American Society for Clinical
Oncology endorsed Canadian guidelines stating that AS should be the preferred option in low-risk disease
[8].

Despite consistent recommendation of AS, generally defined as regular PSA testing and annual prostate
biopsies to monitor for signs of disease progression and initiate curative therapy, use of this
management option has been low. As few as 10% of men newly eligible for AS received it in the previous
decade [4, 9-13]. Recent estimates suggest use of AS increased substantially (up to 49% of men with low-
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risk disease in some areas); however, variation in individual urology practices’ use is substantial, ranging
from 8% to 64% [12, 14-19]. Understanding this variation is essential for designing targeted interventions
to address underuse.

Reasons for the underuse of AS are incompletely understood. Low rates have been ascribed to patients’
lack of acceptance. However, one study reports that AS is not offered as a treatment option to one-third of
localized prostate cancer patients [18], and a substantial body of work describing treatment decision
making in the context of low-risk prostate cancer has consistently shown that patient preferences are not
incorporated into treatment selection [17-20]. Because urologists’ recommendations may weigh heavily in
prostate cancer patients’ treatment decisions [15, 21-26], exploring factors that influence urologists’
recommendations for AS is needed. Reimbursement, physician factors, [27], and practice setting may
influence the care that is delivered [28, 29]. However, few studies have comprehensively investigated the
physician, organizational, and policy factors and treatment characteristics that may shape urologists’
beliefs about the appropriateness of AS [12, 30, 31]. We sought to 1) identify a comprehensive array of
physician-perceived barriers to the offer of AS, and 2) explore variability in experience by the urologists’
practice setting (academic or community), including the potentially disparate financial pressures, patient
populations, and organizational supports for following treatment protocols.

Methods
We conducted a cross-sectional retrospective study comprised of in-depth, qualitative interviews with
practicing urologists. The conceptual model underlying this research follows from previous work on
localized prostate cancer treatment delivery [29, 32] and mirrors a behavioral model of clinician
responses to incentives, which incorporates economic theory [33] to conceptualize how reimbursement
context may influence physicians to induce demand for health services [34, 35]. Recognizing that
additional  macro- and micro-level factors affect treatment decisions, the model derives the concept of
predisposing and enabling factors from Andersen and Aday’s Behavioral Model of Health Service Use and
reconceptualizes them from the healthcare providers’ perspective [36, 37] (Figure 1). The model suggests
that, at the patient level, physicians consider each patient’s tumor and clinical characteristics, as well as
patients’ personal preferences and specific circumstances. Nonetheless, provider- [38], practice- [39-41],
and policy-level [34] factors also directly or indirectly influence treatment recommendations and decision-
making that ultimately influence both the patient outcome (e.g., quality of life) and societal outcomes
(e.g., cost of care). 

Interview Guide Development

We developed the interview guide based on our conceptual model and ethnographic interview methods
[42]. We pilot tested it to assess participant burden and ensure elicitation of sensitive topics. We assessed
tolerance for interview length among a convenience sample of urologists, identifying a 20-minute stated
tolerance. We pilot-tested the initial interview guide among four urology residents to assess length and
whether urologists would discuss non-clinical aspects of care. All pilot participants provided responses to
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all questions and reported no adverse reactions to potentially sensitive questions. Because the interview
length exceeded the 20-minute goal, we analyzed pilot transcripts to eliminate duplicative questions and
elicitation of routine practice procedures. We restructured the interview guide to be more open-ended with
less specific probing and to discriminate between active treatment and surveillance, rather than asking
about individual treatment modalities. Questions described as “difficult” were retained to elicit potential
disagreement and conditional decision-making rules from them. Ultimately, we identified five essential
questions to prioritize in a brief, scheduled interview, and embedded them in a more robust interview
guide to allow additional opportunities to explore participant-identified priorities as time allowed.

The resulting interview guide (Appendix A) asked participants about their clinic organization and flow;
treatments typically offered to low-risk prostate cancer patients; ideal patients for AS; exceptions to,
concerns about, and consequences of offering AS; and how other doctors in their social and referral
networks responded to their treatment decisions. Probes focused on anticipated barriers to AS, such as
biopsy side effects, practice burden, and financial disincentives.

Recruitment

We used a multi-modal recruitment strategy [43] to invite urologists to participate. The strategy included
1) borrowing the professional networks of clinical colleagues [43]; 2) directly asking attendees at the
meeting site; and 3) utilizing the snowball technique (i.e., allowing recruited participants to recommend
other potential participants) [44]. Participants received a $300 gift card for participation.

Data Collection

Two interviewers trained in ethnographic methods conducted 22 interviews between May and September
2015. Sixteen interviews were conducted in-person during the American Urological Association (AUA)
annual meetings in New Orleans. Six were conducted after the meeting by phone. Interviewers followed
the interview guide, ensuring the five essential questions were posed, and used probes to explore topics
not broached by participants. All interviews were audio-recorded and transcribed verbatim.

Coding

Prior to coding in ATLAS.ti [45], two investigators (Ellis and Morrow) developed a codebook of anticipated
themes based on the conceptual model. We used the codebook to conduct template analysis [46] and
also allowed for themes or subthemes to emerge from the data [47]. We further identified whether the
determinant was a barrier to the AS recommendation. To ensure consistency, we double coded a portion
of the transcripts and compared code interpretation and application. Disagreements were reconciled by
consensus.

Analysis

We assessed the sample responses for saturation [48] in two steps. First, we assessed participant
characteristics among the initial sample of interviews completed at the AUA meeting. We identified that
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we had recruited few rural urologists, no women urologists, and no African-American urologists. We
subsequently recruited urologists representing each of these demographic groups and practice locations.
After coding was complete, the new interviews were evaluated for thematic saturation by comparing
responses of the targeted participants to those of original participants to see if new themes emerged. We
summarized prevalent barriers within the domains of influence, characterizing them both by the number
of participants who mentioned them and the number of mentions across all interviews. Finally, we
explored differences by practice setting (academic vs. community) in the number of participants
describing a barrier and content of participants’ responses. We selected illustrative quotes for
presentation and edited them to remove extraneous vernacular for ease of reading.

Results
Offers to participate were extended to 37 urologists. We recruited 15 participants through the professional
networks of four academic urologists and one rural general surgeon; we recruited four participants via
direct request at the AUA meeting; and three participants recruited an additional participant each.
Combined efforts resulted in 22 completed interviews (60% participation rate). Thirteen of the 15
urologists who did not participate did not respond to email requests; one declined; and one agreed but did
not complete the interview. All non-responders were academic urologists. No new barriers or themes were
identified in the second round of five additional interviews, meeting the a priori criteria for data saturation.
Participants practiced in 11 states, representing each of the four major census regions of the country
(Table 1). Urologists’ practices were evenly divided between academic and community settings.
Community practices included urban and rural practices, and one privately-owned intensity-modulated
radiation therapy (IMRT) center.
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Table 1
Demographic Characteristics of Participating Urologists

  Study Sample (N = 22) No. (%)

Gender Male 21 (95%)

Observed Race/Ethnicity Caucasian 18 (88%)

Trainee Yes 3 (14%)

Region Midwest 11 (50%)

  South 8 (36%)

  West 2 (9%)

  Northeast 1 (5%)

Practice Site Academic 11 (50%)

  Community 11 (50%)

Recruitment Source Borrowed Network 15 (68%)

  Direct Ask 4 (18%)

  Snowball 3 (14%)

Interview Type In-person 16 (73%)

  Phone 6 (27%)

Relative Weight of Non-clinical Factors

Urologists addressed a wide range of potential influences specified in the conceptual model: 16 of 17
original domains were identified as contextually or directly relevant to making treatment decisions.
Urologists reported treatment recommendations were influenced most heavily (48%) by the clinical and
personal characteristics of the patient (Figure 2). Provider characteristics, practice characteristics, and the
environmental context represented 9%, 13%, and 30% of coded text segments, respectively. Although
clinical and non-clinical factors were described as potential barriers, a high concentration of the
discussion centered on the treatment options themselves. Urologists considered AS relative to the side
effects, potential for cure, and delivery convenience of competing treatment strategies.

Clinical Barriers

Tumor Pathology. All participants described using clinical classification criteria to assess the
appropriateness of AS. Gleason score was the primary criterion discussed (cited in all interviews). Other
clinical criteria were mentioned less consistently as decision criteria: volume of cores (n = 14), PSA level
(n = 12), number of cancerous cores (n = 11), stage (n = 6), and PSA density (n = 2, both community
urologists).
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Thresholds for considering AS appropriate varied. All urologists indicated offering AS to men with
Gleason 6 disease. Two urologists (one academic and one community) mentioned some concern even
for this low-risk group. The academic urologist described himself as conservative with AS and cited
reservations about its use in patients with 2+4 disease, who he was concerned may have occult disease.
The community urologist indicated he would only feel comfortable offering it if the man had limited life
expectancy. Fewer participants (n = 9) described AS as appropriate in patients with intermediate risk
disease. Most expressed caution about the strategy for men in this group, suggesting they would weigh
the clinical criteria (considering the number of criteria, which put the patient in the intermediate risk
group), and limit the recommendation to men with 3+4 disease (as compared to a single severe
pathology) or only offer it to older men.

Age. Participants considered additional clinical criteria that impacted their recommendation. Among
them, the most prevalent clinical criterion shaping AS recommendation was patient age, described as
relevant by almost half of the urologists, with concerns (primarily from academic urologists) centering
around the appropriateness of AS for young patients.

“If they’re older, and they meet all the criteria, then I think everyone is in agreement with active surveillance
for them, but it’s probably that younger age group. It’s hard to make that decision of committing them to
treatment at a young age and dealing with the side effects versus watching them and potentially missing
a cancer that could progress.” – Academic Urologist

Academic urologists in particular expressed discomfort recommending AS to young patients due to the
lack of data on long-term outcomes and unstudied trade-offs between AS and early aggressive
treatment. 

“…what’s worse? an active intervention [at a young age] when we can preserve as much of the healthy
tissue as we can, be very aggressive about nerve sparing, and get the best results in that patient
population, or is it best to subject them to five, eight, ten, 15 years of annual biopsies because we still
don’t understand how to monitor progression...” – Academic Urologist

Urologists wanted to minimize side effects but had differing views on how to do this particularly for
young men. For some urologists, young patients were precisely the patients for whom they wanted to
delay clinical intervention because of the potential side effects of treatment. Conversely, others felt young
patients were the most likely to recover well from aggressive therapy and avoid its side effects. 

Other Clinical Criteria. Other clinical characteristics were mentioned infrequently. Two urologists (one
academic and one community) indicated concerns about the appropriateness of AS for African-American
men. Two other urologists (one academic and one community) explained they would be unlikely to
recommend AS to patients experiencing voiding issues. In their understanding, voiding issues would not
be resolved through AS, but could be through surgical treatment.

Patient characteristics
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Approximately one-third of urologists mentioned needing to feel comfortable with the patient’s ability to
adhere to the AS protocol before proceeding with AS.

“Normally we would've done active surveillance but…we're not sure exactly how reliable he's going to be.”
– Academic Urologist

These concerns were heightened with young, otherwise healthy patients. Due to the greater length of time
they would spend on the protocol, urologists had to trust in the patient’s ability to follow up to consider
recommending AS to them. Determination of potential adherence was largely subjective.

“How educated they are plays a big role in it and just how well they interact with you when you’re doing
the discussion because if they’re asking a lot of questions, they’re probably going to stay on top of things.
If they are just sitting there ‘well doc, whatever you tell me,’ they may not be quite as likely to follow up
and do what is said.” – Academic Urologist

Sometimes assessment was based on factors such as distance to care, availability of social support,
uncontrolled comorbid disease, or a history of missed appointments.

“I have a guy…he had pretty high chances of having prostate cancer, and put off his diagnostic biopsy for
two years, and missed three or four appointments during that time. He’s not a guy that I would be excited
about putting on active surveillance, even if he had disease parameters that were favorable.” –
Community Urologist

Some urologists cited other factors they felt predicted adherence, such as the patient’s education level,
inability to afford transportation, and patients being designated unreliable by the primary care physician.

Diagnosis/Treatment Limitations

Biopsy Limitations. The most frequently reported category of barrier was related to current technology
available to diagnose and treat prostate cancer. More than half of the urologists expressed uneasiness
about offering AS because the prostate biopsy used for diagnosis is based on tissue sampling and
leaves opportunity to miss an aggressive cancer. Urologists talked about this limitation intensely (30
mentions of it by 12 physicians). The inability to “see” the cancer was problematic as was the reality that
prostate biopsies rely on only sampling small portions of the entire tissue for signs of disease.

“And in the back of your mind a biopsy is just that. It’s supposed to be representative of what’s going on
in the total gland, but it’s a small sample of it and so you don’t know what’s around those areas that you
missed.” – Community Urologist

“How accurate is that biopsy? Based on data through the years, we get it right probably two-thirds of the
time and we get it wrong roughly one-third of the time so, are we making the right decision?” –
Community Urologist
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Kidney cancer, you can see the mass. Testes cancer, you can see the mass. Bladder cancer, most of the
time you can see the mass. Prostate, you don't. It's a normal gland staring at you through the ultrasound
probe, and yet it's hiding in there. And that's what's so distressing. You can't define it. You can't visually
wrap your brain around it. All you can do is stick the needle in a bunch of times and kind of get a general
sense of where the heck it is. Very frustrating.” – Academic Urologist

AS Protocol Limitations. The lack of a standard evidence-based surveillance protocol was the second
treatment concern.

“There’s a lot of variation in the protocol. There are several published protocol series that range in terms
of frequency of biopsy, PSA and prostate exam. I think that we don’t know the best way to do it and I think
probably it will get more lenient over time, in terms of how many repeat biopsies people are getting.”

 – Academic Urologist

This sentiment was echoed by community urologists as well, with one noting the subjectivity of the
follow-up protocol and uncertainty in the treatment itself due to the lack of an evidence-based AS
protocol. Uncertainty about the follow-up protocol was heightened in the treatment of younger men for
whom urologists felt the greatest uncertainty in managing prostate cancer with AS.

“I'm worried that we don’t know -- we have lots of relatively short-term studies when it comes to prostate
cancer [treated with] AS, but we don’t have 25 years down the road.” – Community Urologist

Biopsy Side Effects. Urologists described patients’ concerns about biopsy; however, urologists themselves
had few concerns about the side effects of biopsy.

“Well you know that a lot of times repetitive biopsy is part of it, and that makes -- it’s not so much a barrier
to offering it.  It’s a barrier to getting it accepted.”

 – Community Urologist

Several urologists acknowledged there were potential side effects. They did not perceive these side
effects to deter their own decision-making, but believed they could dissuade patients from continuing an
AS protocol if they occurred. 

“For people who had a bad experience with the biopsy, either it’s painful, they had a lot of bleeding, or
painful urination afterward. Some of those patients would say, ‘I don’t want another biopsy.’  So, they
might be bad candidates for active surveillance, in terms of the logistics of actually doing it. In terms of
the complications, they’re pretty uncommon. I think if someone had sepsis after a biopsy, then they may
need more aggressive procedural antibiotics or something like that to prevent that from happening again;
or like a rectal swab biopsy. Some way to help limit their risk of sepsis. In terms of the biopsy
complications, most patients tolerate it fairly well, I think. We put a lot of lidocaine -- we use lidocaine
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injection and use lidocaine jelly into the rectal vault and there’s variation on how people tolerate it. But, I
think for the most part, most people do okay.  Most people do fine.” – Academic Urologist

Policy and Practice Environment

Practice Environment. Almost one-third of urologists discussed environmental factors affecting their
decision, but the specific factors influencing the AS offer were diffuse. Intensive direct-to-consumer
marketing of new surgical or radiation modalities (mentioned by four participants) sometimes made it
difficult for urologists to persuade patients to accept AS, but was not acknowledged as having direct
influence on any urologist’s own treatment recommendations. Although some academic urologists
believed that fear of litigation would make their private practice peers more likely to pursue possibly
unnecessary or unduly risky aggressive therapies, fear of litigation was mentioned in our study by only
two community urologists and it was not uniformly seen as a barrier to AS. One community urologist
 reported fear he would be sued if he recommended AS and the patient later developed a more aggressive
cancer and poor outcome.

“I think the biggest concern is litigious... that you’re going to miss something and it’s going to slip through
the cracks and by the time you get to surgery or by the time you get to radiation that you’re going to have
a failure.” – Community Urologist

We also found the opposite -i.e., concern that recommending surgery to someone, who was also eligible
for AS, could result in litigation if there was a negative outcome (e.g., side effects) from the more
aggressive treatment. 

“It's a highly litigious world…we do have active surveillance or even watchful waiting, and sometimes
those options are better for patients, but they still elect a treatment that could cause them to have
problems. [Like] radiation therapy on an older patient who has a really big prostate, he's already having
urinary symptoms and he elects radiation, and in the back of your mind you're saying this guy's going to
be coming in with worsening symptoms and maybe we'll do some procedure on him, maybe he'll get
some scar tissue -- just kind of thinking on the worse lines of side effects of treatment.” – Community
Urologist

Reimbursement. Academic urologists assumed reimbursement incentives to offer aggressive treatment
would hinder community urologists’ willingness to recommend AS: “I think [my community colleagues]
see AS as an intrusion on their business, frankly.” However, comments from community urologists did not
support this assumption. Several community urologists indicated high patient volume insulated them
from financial pressures.

"I don’t think the [doctors in my practice] consider the revenue aspect of it.  …We have enough work, so I
don’t think it matters." – Community Urologist

Although community urologists were cognizant of differential reimbursement between surgery and AS,
they indicated they were not aware of the overall financial impact of the difference.



Page 11/22

"[AS] probably affects our revenue…Well, if you were to have a radical prostatectomy, the charge is higher
than the upfront charge for surveillance. But the surveillance probably brings in more revenue over time
than radio therapy does, for us. So I mean, it’s up and down both, but I don’t know how it is overall." –
Community Urologist

Internal Practice Factors

Clinical Practice Impact. Most urologists from both the academic organizations and the community
insisted there was no direct impact of AS to their clinical workflow. Since there is no new
role/responsibility or any other substantial changes for the clinicians, this was not perceived as a barrier
for adopting AS into their practice for managing patients with low-risk prostate cancer.

“ If anything, it’s just when do you have them follow-up.  It’s just another patient that fits into the slot that I
don’t think they have any extra needs or anything like that, that disturbs workflow or has extra constraints
on the clinic or needs there.” – Academic Physician

One urologist did not acknowledge this as a barrier to AS but did note the increased follow-up would add
more volume of procedures and potentially influence clinical practice.

“…They may continue with us, but the active surveillance, you’re just, your follow up population is growing
exponentially because you’re seeing them initially at three months to get a few PSA’s, and then at six
months, and then the volume of biopsies goes way up.  So it does fill your practice a lot more.” –
Academic Physician

The impact of AS on the practice was little discussed possibly because in most practices low-risk
prostate cancer is not highly prevalent:

“Prostate cancer's such a small portion of my practice anyway, that if I've got 20 percent of 10 percent of
my population on an active surveillance protocol, that's not a real big issue for me.” – Community
Urologist

Discussion
This study is the first to our knowledge to comprehensively assess a broad range of potential barriers that
influence U.S. urologists’ decision-making in low-risk prostate cancer. We found that both community and
academic urologists in our sample were generally accepting of AS. Both groups reported using guideline-
recommended criteria to assign treatments for low-risk disease, with some variability for intermediate-risk
disease. Similar to other studies, we found clinical factors, such as Gleason score and patient age, were
associated with urologists’ recommendation [20]. 

Urologists perceived decision-making to be strongly influenced by clinical criteria and patient preference
[49] and self-report few individual physician- and practice-level barriers to recommending AS. Of note,
external influences reported elsewhere to be potential barriers to the offer of AS (e.g., medico-legal
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constraints, financial incentives) were not identified by participants in our sample [27]. Instead, other
factors related to treatment technology (diagnostic inaccuracy and the lack of evidence supporting AS
protocols) [4, 50, 51], incomplete evidence regarding treatment for young men, and subjective predictions
of future adherence were frequently discussed and hold potential to constrain recommendation of AS as
a management strategy.

Our finding that physicians perceive rapidly evolving and non-standardized follow-up protocols as a
barrier to the adoption of AS has also been reported previously [52]. Research is underway to clarify
biopsy and surveillance protocols, which may reduce uncertainty in selecting and following patients on
AS [5, 53-55], particularly for young men [53]. Prospective research on appropriate recommendations for
patients who are at higher risk for prostate cancer death, such as African American men, also may be
warranted. Emerging research on the risk of reclassification during AS among African American men [56]
may partially address this. In the meantime, consistency across guidelines on the best approaches from
trusted sources, such as the American Urological Association [57] and the National Comprehensive
Cancer Network [50] may limit confusion.

The uncertainty of prostate biopsy, a recommended component of the AS follow-up protocol, weighed
heavily in the active surveillance recommendation and many new technologies are in development to
increase the ability to differentiate slow growing and aggressive tumors. Interestingly, physicians did not
express concerns about the side effects of biopsy, although there is a growing body of popular and
empirical literature addressing the complications of biopsies [58, 59], including infection, erectile
dysfunction, and voiding dysfunction associated with multiple transrectal ultrasound biopsies [59, 60].

Urologists’ concerns about patients’ ability to adhere to AS protocols has also been previously reported
[61]. Although urologists reported mentioning all treatment options to patients they defined as clinically
appropriate, they altered their recommendations based on their judgment of what was appropriate for
each patient. The level of enthusiasm in which a physician discusses treatment options has been
demonstrated to affect patients’ uptake of options [22, 62]. However, physicians’ predictions of a patient’s
ability to adhere to a treatment protocol have been shown to be unreliable, whether made solely on
subjective judgments of patient characteristics or based on patient behavior evidence in the medical
record [63, 64]. A potential solution is implementation of shared decision making, which may be
underused in urology practice [65, 66]. Rather than deciding subjectively who might have trouble adhering
to an AS protocol, the urologist or care team could instead elicit values from the fully informed patient to
arrive at treatment selection together. Shared decision-making practices may further help urologists
clarify the values of very young (and very old) patients to ensure preferences are identified and reflected
in treatment decisions [15].

Despite intensive probing, some barriers we expected to be reported based on prior literature (e.g.,
urologists’ fear of litigation [67] and financial incentives to provide surgical treatment [67-72]) were not
substantiated. Litigation fears supported both aggressive treatment and AS. Our study may have
uncovered geographic variability in community standards, although the diverging opinions we identified
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both occurred in the Southeast US. It is also possible that litigation concerns are used to justify preferred
treatment patterns rather than driving treatment preferences. Numerous reports in the research literature
and popular press allude to profit motives of urologists in suggesting (over)treatment [68-74]. The
urologists in our study were aware of scrutiny over physician-induced demand faced by the specialty.
Academic urologists felt above reproach on these matters but made assumptions that their community-
based colleagues were more susceptible to financial pressures. However, the community and private
practice physicians (including the one working in a private IMRT facility, a care model at the center of
controversy over physician-induced demand) described high volume workloads or patient panels not
appropriate for AS. Other carefully designed studies that attempt to identify or explain apparent physician
induced demand raise doubt that financial incentives alone motivate urologists’ treatment decisions [32,
75-77]. Because the relationship between potential financial motivations and treatment recommendations
is not clear, more work may be needed to carefully untangle the circumstances in which financial
motivations may influence care.

Also contrary to our expectation, nearly all participants perceived AS did not disturb existing clinical
workflows; rather, it was viewed as a straightforward incorporation into existing clinic time allocated to
follow-up appointments. Whether this reflects little real impact of AS protocols in the context of
urologists’ heterogenous practice mix and multiple professional roles or poor adherence to existing
protocols, we cannot ascertain. Our study did not observe the actual AS protocols followed by the
urologists and thus, we cannot know if AS protocols were carried out as intended. Previous research has
shown variation in the percentage of patients receiving guideline-concordant AS follow-up care [31, 78],
which may be attributable to patient non-adherence in addition to the lack of a standardized follow-up
protocol in the practice. More research on the objective impact on clinical practice is warranted.

Limitations. There are several important limitations to the study. Our study was designed to identify the
range of influences on AS recommendation. Although we were able to describe the relative weight of the
domains of influence across our small sample of urologists, we did not survey a representative sample of
urologists about the importance of these factors in their specific decisions. The sample of 22 urologists
was adequate to reach saturation to sufficiently identify a range of perspectives, but our study was not
designed to infer that each of these opinions are held by all urologists. Large scale surveys are needed to
assess the degree to which these opinions are held, among which subpopulations of urologists. Likewise,
we were able to recruit physicians equally from academic and community practices; community
physicians represented a variety of private practice models; and no new themes emerged after additional
community physicians were included. However, future research should directly compare barriers reported
by AS adopters and non-adopters to identify the degree to which these findings are generalizable to all
urologists [49].

Social desirability bias may have influenced urologists to indicate stronger support for AS than they may
actually offer in practice, and they may have downplayed barriers. Thus, our work may under-represent
barriers urologists face, underscoring the importance of further survey research exploring all barriers
mentioned. Finally, we interviewed urologists only and did not assess patients’ barriers to AS. Elsewhere,
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we report urologists’ perceptions of the barriers patients report [61] and others have well described patient
barriers [21, 22, 24, 79, 80]. Although patient preferences are vital to treatment decision-making in a
preference-sensitive decision, such as prostate cancer treatment, urologists remain the gatekeepers to
patients’ treatment selection. Even though urologists themselves perceive patient barriers to be
tantamount, patients cannot be resistant to choices about which they have not been informed. Thus, the
barriers urologists face must be removed before patient barriers can be fully addressed.

Conclusions
Physician recommendations are of paramount importance to men faced with making treatment
decisions. Despite urologists’ emphasis on clinical features and patient preference, we find that lack of
confidence in the treatment technology and some patients’ ability to adhere are of primary concern.
Suspected influences, such as fear of being sued and financial incentives to offer alternatives, were less
apparent. This deeper understanding of the barriers that urologists perceive to be important can guide
future interventions to reduce variation in the offer of AS.
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