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Abstract 

Introduction: Collecting patient-reported outcomes (PROs) can 
inform the treatment and management of overactive bladder (OAB). 
However, collecting these data at the point-of-care can be time-
consuming and have a negative impact on a clinic’s workflow. The 
purpose of this study was to pilot a digital system for collecting 
PROs at the point-of-care and qualitatively assess clinicians’ per-
spectives in terms of the system’s impact on the delivery of care 
for OAB.
Methods: Patients visiting a urology clinic for OAB completed sev-
eral PRO instruments using a tablet while awaiting assessment. 
Clinicians reviewed their responses using a digital dashboard dur-
ing clinical encounters. Qualitative interviews were conducted 
with the clinicians, to assess the collection system’s impact in terms 
of: 1) logistics, 2) workflow; 3) patient communication; 4) influence 
on clinical decisions; 5) user experiences; and 6) the care model. 
Results: Six interviews were conducted and thematic saturation 
was met, with several themes emerging. All participants were 
generally positive regarding the use of the digital collecting sys-
tem. Participants felt that the dashboard improved workflow and 
enhanced communication with patients, but it was not thought 
to be any more influential on clinical decision-making than con-
ventional collection methods. Several aspects of the digital PRO 
collection system were identified as needing improvement. 
Conclusions: The digital PRO collection system used at the point-
of-care had a positive impact on the delivery of care for OAB. The 
results from this study could provide insight to other urologists who 
are interested in collecting PROs in their clinic. 

Introduction 

Treating overactive bladder (OAB) can be challenging, 
in part because clinical endpoints are not well-defined.1

Additionally, objective assessment tools used to measure 
biologic responses to interventions do not inform clinicians 
as to whether those interventions made a noticeable differ-

ence to the patient.2 Like many chronic conditions, inter-
ventions for OAB are aimed more at minimizing symptoms 
to a level tolerable to the patient. Symptom severity will 
differ by patient, as will the impact those symptoms have 
on a patients’ quality of life.3 If this impact can be assessed, 
clinicians can meaningfully adjust their management of the 
patient’s OAB.

One way to assess and quantify the severity of symptoms 
related to OAB is through the use of patient-reported out-
comes (PROs). Originally designed for use in randomized 
control trials, PROs directly assess a patient’s health, func-
tional impairments and disabilities, and severity of symp-
toms using standardized survey instruments. Advancements 
in PRO instrument development and technology are driving 
more clinicians to use PROs as part of a comprehensive 
approach to the delivery of care.4 Specific to the treatment of 
OAB, the Fourth International Consultation on Incontinence 
recommendations regarding effective care of lower urinary 
tract symptoms (LUTS) includes assessing patient symptoms 
and health-related quality of life.5

However, collecting PROs at the point-of-care can be 
difficult and time-consuming.6 First, patients may not have 
access to the same level of support when completing PROs 
as they do when completing PROs as part of clinical tri-
als, resulting in less complete information. Second, the data 
collected using the PRO instrument must be scored and 
interpreted prior to the patient-clinician encounter. 

To address these challenges, our clinic set out to test the 
collection of PROs electronically, using a tablet in the patient 
waiting room. This approach holds several advantages over 
the conventional paper-and-pencil mode of administration. 
The purpose of this case study was to pilot such a system 
and qualitatively assess the clinicians’ perspectives in terms 
of the system’s impact on the delivery of care for OAB. 

A clinical perspective on electronically collecting patient-reported 
outcomes at the point-of-care for overactive bladder
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Methods 

Development of the electronic PRO collection system

The digital PRO collection system (digiPRO) was developed 
for the purpose of this study. The system was comprised 
of two inter-related parts. The first part was the data cap-
turing application, which included three PRO instruments: 
Overactive Bladder-8 (OAB-V8),7 the International Prostate 
Symptom Score (IPSS),8 and the Patient Perception of 
Bladder Condition  (PPBC).9 These instruments were selected 
because the paper-and-pencil formats were already being 
used in the clinic. The application was designed for touch 
input using a tablet device, with responses to each question 
appearing in a dropdown menu. An example of the input 
screen is included in Fig. 1.

The second part of the digiPRO was the dashboard. For 
each of the three PRO instruments, the system would analyse 
the newly entered PRO data, link it to any previous PRO 
data for that patient (the system was loaded with patients’ 

previous PRO data collected from the paper instruments), 
and produce a longitudinal line graph of the scores. The 
resulting three graphs (one for each PRO instrument) were 
displayed as a dashboard, which could be viewed on a tablet 
or computer. Fig. 2 provides an illustrated example of this 
dashboard. The system was developed using FileMaker ver-
sion 13 and the FileMaker Go app for iOS (FileMaker Inc.; 
Santa Clara, CA, U.S.).  

Clinical setting

The study was conducted at vesia [Alberta Bladder Centre], 
located in Calgary, AB, Canada. This multidisciplinary clinic 
is presently comprised of two urologists, two urology fel-
lows, one gynecologist, an internal medicine physician, 
three general practitioners, and a team of nurses and phys-
iotherapists. Vesia is the primary referral centre for LUTS in 
the Calgary Zone of Alberta Health Services, which has a 
population of approximately 1.6 million. The clinic has an 
average annual volume of 18 000 visits from approximately 
8700 unique patients.   

Intervention

Patients being treated for OAB at vesia between August 1 
and October 31, 2015 were asked to complete their PRO 
surveys using the digiPRO at the time of checking in for 
their appointment. Front office staff provided patients with 
a tablet device with the application and connected to the 
clinic’s wireless network. They were asked to complete the 
PRO surveys while they were seated in the waiting area. 
The front office staff was available to assist patients with 
any questions or concerns. Upon completing the surveys, 
the patients returned the tablet device to the front office 
staff. Vesia’s clinicians were asked to view the dashboard in 
the assessment room during the clinical encounter with the 
patient. They could view the dashboard on either the assess-
ment room computers or on a tablet device of their own. 

Study design

Semi-structured interviews were completed with a sample 
of vesia’s clinicians. To guide these interviews, a conceptual 
framework was developed based primarily on two sources: 
part 1) care recommendations for LUTS, as laid out by the 
Fourth International Consultation on Incontinence;8 and part 
2) documented considerations to using PROs in surgical 
care and performance measurement.10 This framework is 
illustrated in Fig. 3. 

All of vesia’s clinicians were solicited to participate in 
the study. These clinicians had varying levels of experience 
using PROs collected by the conventional paper-and-pencil 
methods in their clinic. A research assistant (A.C.) conduct-Fig. 1. Example of the patient-reported outcome data entry screen, as seen by 

patients.
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ed the interviews at the clinic either before or after clinic. 
The interview script included initial questions, with pos-
sible probes and followup questions based on participants’ 
responses. The script was developed by the research team 
who were not involved in the use of the dashboard. 

Each interview was digitally audio-recorded and manu-
ally transcribed. Field notes were kept during the interview, 
but were not deemed to provide any additional information 
beyond that captured in the recording. The transcriptions 
were not returned to participants for review or comment. 

Given the rather narrow research question at the centre 
of this study, we took what Green et al refer to as a prag-
matic approach to our sample strategy.11 This approach is 
appropriate for eliciting thoughts regarding the main theme 
of interest, rather than developing new theory. Guest et 
al stated that such work can be achieved in sample sizes 
between six and 12.12

Analysis 

Analysis was conducted using the Framework approach.13

Transcriptions of the audio-recordings were analyzed for 
themes. Both the transcription and analysis were complet-
ed using NVivo for Mac version 10.2.1 (QSR International 
(Americas) Inc.; Burlington, MA, U.S.). The transcriptions 
were coded into themes based on the conceptual frame-
work: logistical issues, workflow issues, impacts on patient 
communication, influence on clinical decisions, user experi-
ences, and changes to the care model. Items that did not fall 
within a predefined theme in the conceptual model were 
coded as “other concerns.” A single data coder was respon-
sible for coding all transcriptions. Participants were provided 
with the results and asked for their feedback. 

Clinicians were required to provide signed informed 
consent before participating in this study. This study was 
approved by the University of Calgary’s Conjoint Health 

Fig. 2. Example of the patient-reported outcome dashboard, as seen by the clinician.
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Research Ethics Board. Reporting of this study is based on 
the consolidated criteria for reporting qualitative studies 
(COREQ).14

Results 

Six of eight clinicians were interviewed (response rate 75%); 
all were male. Five were urologists and one was a general 
practitioner. The mean time of semi-structured interview was 
7:26 minutes (standard deviation 0.10, range 3:54‒9:56 min-
utes). Thematic saturation was met with these six interviews.
Using line-by-line coding, qualitative analysis resulted in 
designation of items within the six themes identified in the 
conceptual model; however, some items required subclassifi-
cation within a theme. A table of the themes and subthemes, 
along with illustrative quotes, are provided in Appendix A.

Logistics

Specifically, within the logistics theme, participants identi-
fied several areas of improvement in the overall operation of 
the dashboard. Two minor suggestions were to improve the 
method of logging into the dashboard and to add function-
ality to allow printing of results. Suggested major changes 
included the incorporation of the dashboard login into the 
electronic medical records (EMRs) and making changes to 
the data display that included: adding dates of treatment 
change, allowing display of scores by individual questions 
or symptoms, providing a more dynamic display of previ-
ous questionnaire scores, and the integration of notifications 
within the display.

Workflow

A major consideration in this study was the impact of the 
dashboard on clinician workflow. Overall, participants felt 
that the dashboard improved workflow, as it reduced the 
need to open multiple previous questionnaires to com-
pare a patient’s results over time. They did identify some 
changes that would improve these workflow considerations, 
including integration with their EMRs to minimize interface 
requirements during the patient encounter; and increased 
granularity of the data to include individual question scores 
in addition to global scores, allowing the monitoring of spe-
cific symptoms.

Patient communication

Participants reported that the dashboard would enhance 
communication with patients because the graphical display 
could be used to explain changes in symptoms over time. 
They also felt that it had the potential to enhance the ability 
to communicate changes in the patient’s condition with the 
referring physician. 

Influence on clinical decisions

Participants provided many comments on how the dash-
board impacted clinical decisions. One subtheme that 
emerged was interest in creating a flagging system within 
the dashboard that could be used to identify large changes 
in symptoms. Flags, for example, could be tied to minimally 
clinical important differences where these are published. 
The overall sense was that such a flagging system would be 
beneficial provided it was not overly sensitive. 

Part 2Part 1

Recommendations of the 4th

International Consultation on
Incontinence

Assessment of
health-related 
quality of life

Documentation
of lower urinary
tract symptoms

Considerations in operationalizing
electronic collection of patient-reported

outcomes at the point-of-care

Logistical issues

Workflow issues

Impacts on patient
communication

Influence on clinical
decisions

User
experience

Changes to
the care
model 

Fig. 3. Conceptual framework.
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Participants mentioned that some of the impact on clini-
cal decision-making may not differ between the paper and 
dashboard versions of PROs. However, they did comment 
that the graphical display of the results over time could 
enhance the ways in which they approach patient assess-
ment, prepare for patient encounters, and most notably, 
make adjustments to the patient’s care plan based on chang-
es in their symptoms. 

User experience and changes to care model

All participants were generally positive regarding the use of 
the dashboard, and were enthusiastic about moving forward 
with it, rather than traditional paper-and-pencil methods. 
They also provided feedback that increasing the collec-
tion of PROs data could offer several benefits, including: 
understanding the impact that treatment changes have on 
symptom scores; identifying potential worsening of symp-
toms and addressing them if needed prior to the next fol-
lowup appointment; and having additional information 
on a patient’s symptoms when preparing for the next fol-
lowup appointment. Participants were uniform in stating 
that increasing the frequency of PRO collection would be 
beneficial, but not more than monthly over concerns for both 
patient and clinician fatigue in reviewing results.

Discussion 

This study demonstrates the feasibility of collecting PROs 
electronically in a busy multidisciplinary bladder clinic with 
high volumes of ambulatory care patients. In general, the cli-
nicians who participated in the qualitative interviews found 
the dashboard to be a useful tool that not only improved the 
process of collecting PROs from patients, but also improved 
the way the PRO data informs clinical decisions and the 
delivery of care. This electronic collection model could be 
used to replace the conventional paper-and-pencil model.  

The clinicians who participated in this study did identify 
several improvements that could be made to the dashboard, 
including simplifying the login screen; adding more detail 
to the display of the graphical results over time; and incor-
porating the ability to print the screen or save as a portable 
document file (pdf) to share with the referring physician. 
These suggestions would be useful improvements and would 
be fairly easy to incorporate into a second version of the 
digiPRO. 

Workflow considerations were a concern for the research-
ers before implementing the electronic PROs and dashboard 
system. In general, the participants felt that the dashboard 
did not hinder workflow and several mentioned that it 
improved it, in particular allowing the clinician to look at 
a patient’s results over time on one graph rather than pull-
ing out multiple paper copies of previous questionnaires. 

Workflow concerns would be further improved if the login 
process were faster and better integrated with other patient 
care or documentation tools.

Much feedback was provided by the participants about 
the potential impacts of the digiPRO on improving com-
munication with the patient. This is consistent with obser-
vations from other studies involving PROs.7,15,16 Participants 
also thought there to be several advantages to the digiPRO 
in assessing patients, adjusting a care plan, and preparing 
for patient care. Again, similar observations have been noted 
in other studies.17,18

Limitations

This qualitative study was limited to a small sample of clini-
cians practicing at one community-based urological clinic 
in Calgary, Canada. The results may not be generalizable 
to other non-urological clinics or those in other settings. 
Additionally, the clinicians were familiar with the use of 
PROs in paper form so fundamental concerns of incorporat-
ing PROs into a clinical setting were not raised. Clinicians 
who are incorporating PROs for the first time (whether paper 
or electronic) may identify different concerns than the par-
ticipants in our interviews. 

Future research

Patient perspectives of using the digiPRO were not gathered 
for this study. While participants did not mention any patient 
complaints in completing their questionnaires on a tablet 
rather than paper, one participant noted a concern about 
patient comfort in using a tablet or other electronic method 
to collect the PRO information. While previous research 
suggests that patient compliance in PRO questionnaires does 
not drop with the use of electronic data collection,19 a future 
research study or internal evaluation should be undertaken 
with our patients to determine if there are concerns or barri-
ers to PRO completion using electronic vs. paper collection. 
Patients should also be asked for their opinions on how 
the dashboard impacts communication with their clinician, 
along with their overall care.

Conclusion 

In general, the digital PRO collection system used at the 
point-of-care had a positive impact on the delivery of care 
for OAB. The system improved workflow and enhanced 
communication with patients, without any consequences on 
the clinical workflow. Several areas in need of improvement 
were identified, both in terms of the collection of PROs and 
their use in the clinical setting. The results from this study 
could provide insight to other urologists who are interested 
in collecting PROs in their clinic.
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Appendix A. Themes and illustrative quotes

Theme Illustrative quote

Logistics

Logging in/
system/layout

“It would be nice if you just put in the patient’s number and hit enter and it came up, but other than that it was fine.” 
(Participant ID #4)

“The interface would be better if it was linked into the EMR (electronic medical record), so using a third-party program 
was a bit of a barrier to have to do a second login.” (Participant ID #3)

“Probably the only thing was…remembering to not hit the enter [button] or where [the dashboard] was, you know, on 
the layout. You have to pick...it doesn’t come right to the dashboard layout.” (Participant ID #5)

“I think the ability to print screen, or import graph, so that somehow you could take this data and put it straight into your 
patient record and most importantly, put it into the letter back to the GP would be pretty useful for us.” (Participant ID #6)

“We need some way to say you’re in your target range, or you’ve reached an impressive improvement. Or even, with 
the OAB-V8, if all the scores are coming from nocturia, ideally, it would warn the doctor: “Make sure you are addressing 
nocturia,” and then here are the suggestions [for treatment].” (6)

Changes to 
data display

“…it would be an amazing upgrade…to be able to hover over a data point and have the whole thing kind of show in 
front of you. Because sometimes with some of the questionnaires you like to see exactly what component remains 
bothersome or is it at the beginning or what component got better more than others...so I guess it could be a little more 
granular in that sense.” (3)

“It would be nice if as I’m going through, say I’m looking back, if I could double click on the date of that score and it 
would link me to that questionnaire. When I see an OAB-V8 score of 8, I often want to know what part of [the symptoms 
in the OAB-V8] are bothersome, is it the urgency, the nocturia, the incontinence? And so if I am looking back and see this 
patient two years ago had a score of 17…I’d like to be able to click on that data point and open up that questionnaire.” (2)

“If there was any way of saying, this is what we changed at this point...then I would find that to be quite helpful because 
it would show us what [treatment] either made the improvement or made things worse.” (1)

Technology

“A lot of our patients are elderly, would be intimidated by the technology to start with, if they’ve never handled an iPad. 
It might just throw patients off to start with, and I wonder if that might potentially be a confounder for skewing results, 
but I think early on if the office staff was willing to help patients through it that would possible, but they are super busy 
as it is, so I think it could be a potential barrier for patients.” (2)

Workflow

Workflow

“Well the PROs [electronic] are nice because the graph makes it look so much easier...but it does use a total score as 
opposed to when you look at the PROs and you break it down into each question, you can really compare question for 
question when you have the paper form, and with the graphs you’re really getting an overall impression of how they’re 
doing...like it’s really good for bother scores and its really good for overall sum of how the patient is doing, but I still use 
the paper for individual questions as well.” (6)

“I think it kind of just creates a picture as to someone’s overall trend, so just makes a visual image that you can see 
where they are with their treatment and that they are on the right course.” (4)

“If we are able to work it into an EMR so that you could have it as part of their patient record that would be ideal.” (1)

Patient communication

Patient 
communication

“…it would be nice to bring it up on the screen and show them during the visit. A graphical representation is a lot easier 
than using numbers for them when they don’t really have a frame of reference for the numbers themselves.” (2)

“I think the conversation’s gonna just be the same, it’s just being able to present the data to the patient in a way that is 
easily comprehensible.” (4)

“I think if it was for the patient, if you broke it down into mild, moderate, and severe in terms of what does this mean, 
if you say your symptoms are in the mild because you’re in the green or your symptoms have moved into the yellow 
moderate and the red...you could show them, hey, you were red and now you moved into the green and that might be a 
good visualization.” (6)

 “Often [the patients] say ‘I’m not that much better’, then you ask them a question and [the result] is quite a bit different 
so if they would be able to see [on the dashboard], this is what you said last time...they could see, ‘oh maybe it is 
[different]’.” (5)

“I show them the graphs, I find the visual graph...here’s where you were, here’s where you are now, we really haven’t 
made much difference or we’re making improvement...then ask them, ‘Does that seem to fit with how you are doing?’ 
[and they may say,] ‘Oh no, doctor, I’m doing way better than that’.” (6)
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Appendix A (cont’d). Themes and illustrative quotes

Theme Illustrative quote

Influence on clinical decisions

Flagging 
system

“It would have to be some threshold for when the red flag would be raised, but yeah, it probably wouldn’t hurt. 
Hematuria, would be one...I don’t know if that is on the scoring system now...that would be the biggest one.” (1)

“I think it may be cumbersome for every question.” (2)

“There are a lot of flags that come through [the EMR] now, and it is kind of hard to respond to, but if something is critical 
it is nice to kind of always have the flags so we can get to it when we can instead of discovering it weeks later when the 
patient finally shows up in clinic.” (4)

Changes 
to patient 
assessment

“I used questionnaires to really confirm that my treatment is working as I interpret it because I don’t find that patients 
ever had a sense of what their questions were before...so I’ve always found questionnaires are really for me to say, but 
you are doing well, or you aren’t doing well, but the problem is it still comes down to number 1 with the patient: ‘How 
are you doing with this treatment?’ and then they’ll have their own assessment. It is just one more thing to help assess 
how the patient is doing.” (6)

Changes to 
care plan

“I think if you see the patient is not doing well you really adjust your care, so if you see them come down and then go 
back up since your last intervention, that’s where you’d say, ‘What the heck am I doing?’”

“…you really respond in medicine to spikes and troughs, and so you get the spikes and troughs with that, much like 
following a PSA or following a creatinine, so you see that visual spike and then you’re like, ‘What do I need to do to make 
that turn around and come down?’” (6)

“If I saw that the responses to the questionnaires were higher than before...if the trend is in the wrong direction then I 
think that I would definitely change my conversation with the patient, I would change their treatment strategy as well.” 
(4)

Preparing for 
patient care

“I don’t know what everyone else does, but I usually review and plan kind of the people I’m seeing because I’m only here 
a day a week, but it helps me going in because I can’t remember from three months ago who they were and how they 
were doing.” (5)

“Having that graphical representation provides me reference going back further that I may otherwise review on every 
visit, so it could change in some patients, but I have access to the information, it’s just more easily available [on the 
dashboard].” (2)

User 
experience

“I want [the dashboard] live, I want to use it all the time.” (6)

“Overall very easy to use. It was pretty easy and pretty straightforward. I really like how everything was graphical and 
pretty easy to visualize what direction the patients were heading.” (1)

“I think it is very easy to use, it’s laid-out well, and easy to figure out.” (2)

“My experience is very positive.” (3)

Changes to 
care model

“I don’t know that anything more often than maybe monthly would be useful. Some of these symptoms change based 
on day-to-day lifestyle choices, so I don’t know that that information would be as useful, but potentially monthly because 
a lot of these patients will stop medications at home on their own and so if I am treating someone for OAB and I tell 
them, ‘You can stop this medication if you have these side effects,’ if I know the date they stopped them and I can follow 
the change in their scores at home, real-time, based on this that they are filling out at home, that would be useful. And so 
maybe instructing patients, ‘If you stop this medication or if you up-titrate the dose of X medication, let us know when or 
record on the dashboard when you changed that medication,” we can say to them, ‘Look, your scores are worse when 
you stopped the medication or better when you up-titrated the med.’” (2)

“I often will start somebody on a new medicine and because I know I’m not going to see them for three months, I will 
say that at the end of the 28-day sample, ‘Complete these PROs and send them into me’; when they send them back into 
to me, it is a trigger to review their case and see how are they doing, did my intervention work, so I think monthly would 
be very useful.” (6)




