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Purpose: Cystoscopy procedures can cause distress among patients. Patient perspectives on health services are essential inputs in 
decision-making. This study investigated the patient preferences in Spain regarding single-use cystoscopes (SUC) compared to 
reusable cystoscopes and their willingness to pay (WTP) for cystoscopy procedures.
Patients and Methods: Between May and June 2021, an anonymous survey was distributed to Spanish patients who had previously 
undergone a cystoscopy. The survey included patient preference measures on reusable cystoscopes compared to SUCs and a discrete 
choice experiment. The survey was distributed through a human data science company (IQVIA), collected using an online survey tool 
(QuestionPro®), and analyzed using Stata/MP, StataCorp.
Results: Of 300 respondents, 148 (49.33%) were female and 150 (50%) were male, and mainly between 18–49 years (247, 82.33%). 
Most (265, 88%) preferred to have their procedure performed with a SUC rather than a reusable cystoscope. Among these patients, 215 
(80%) could imagine asking their doctor to use a SUC. A total of 231 (77%) respondents indicated an increased level of concern about 
the risk of exposure to contamination related to their cystoscopy following the COVID-19 pandemic. Patients would pay 62 EUR to 
have their initial consultation and cystoscopy procedure on the same day (p < 0.001), 59 EUR to reduce the environmental impact, and 
57 EUR to reduce the risk of contamination (p < 0.001).
Conclusion: Patients prefer to undergo cystoscopy using an SUC on the same day as their initial consultation. The increased 
contamination concerns due to the COVID-19 pandemic and WTP to reduce the risk of cystoscope contamination may explain 
patients’ preferences for SUCs. The most important attributes related to their cystoscopy procedure are the ability to have their 
procedure performed on the same day as their initial consultation, the reduction of the environmental impact, and the reduction of the 
contamination risk.
Keywords: cystoscopy, single-use endoscope, patient preferences, discrete choice experiment, willingness to pay

Introduction
Cystoscopy is a procedure completed by urologist surgeons to identify, screen and treat different conditions that can 
affect the bladder and urethra. It allows visualization of the urethra, the urethral sphincter, prostate, bladder, and ureteral 
orifices and can diagnose bladder tumor, stones, benign prostatic hyperplasia, and stenosis among other diseases. For the 
procedure, a cystoscope is required, and both flexible and rigid device options are available.1 Importantly, the cystoscopy 
procedure can trigger distress in patients,2 and the level of discomfort and preferences of patients may vary according to 
their gender and the device used.3 There is an increasing push to involve patients in decision-making4 as their 
perspectives about experiences, attitudes, preferences, value, and expectations towards health services and treatments 
are unique and valuable inputs for a health technology assessment.5 Hence, it is important to uncover patients’ 
preferences in cystoscopy.
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In recent years, single-use cystoscopes (SUCs) have entered the market, offering benefits in terms of work-flow 
efficiency, costs, portability, and elimination of the cross-contamination risk compared to reusable cystoscopes.6–9 

Several studies demonstrated less complications after using a disposable device like less UTIs and lower rate of 
cystoscopy recurrence.10 Some other studies confirmed that quality of the cystoscopies performed is comparable 
among SUCs and reusable devices.11 Nevertheless, it can be a bit of discussion in terms of image quality.12,13 

However, data on patient preferences related to this new technology is limited,8 as well as information about the 
environmental impact of single-use cystoscopes compared to reusable cystoscopes. Although pain levels have been 
compared between the use of reusable flexible cystoscopes and SUCs with a relative equivalence of results,14–18 other 
aspects remain understudied. Therefore, this study sought to explore attributes related to the willingness to pay (WTP) of 
patients through assessing patients’ preferences regarding cystoscopy procedures in Spain. The main objective of this 
investigation was to validate patients’ opinions through a robust statistical method to be able to raise patients’ voices 
within cystoscopy practice.

Materials and Methods
Data Collection and Instrument Design
The study included 300 Spanish patients aged >18 years who had previously undergone ≥1 cystoscopy procedure(s). An 
electronic survey was conducted in Spanish between May and June 2021. Respondents were recruited by IQVIA 
(Durham, NC, USA), who shared the online study survey using a software platform tool (QuestionPro®; Survey 
Analytics LLC, San Francisco, CA, USA), which was compliant with General Data Protection Regulation guidelines. 
Patients provided informed consent before replying to the survey, and their anonymity was assured. The survey was 
divided into the following 4 sections: (1) introduction and informed consent; (2) part I (descriptive Information), which 
included demographic questions; (3) part II (cystoscopy procedures and devices), which included general questions and 
preferences regarding cystoscopies and devices; and (4) part III (a discrete choice experiment [DCE]), which included an 
introduction to the task and attributes described. The average estimated time to complete the questionnaire was 8–10 min 
(See Questionnaire in Appendix 1).

Discrete Choice Experiment
The DCE is a stated preference quantitative technique that allows for individual preferences to be elicited and uncovers 
the value a respondent places on a specific attribute of a product/intervention plus the trade-offs they would be willing to 
make.19 During a DCE, the respondents are exposed to several choice sets showing hypothetical alternatives that include 
several attributes with a variety of levels and are asked to choose the best choice for them. The DCE assumes utility 
maximization by each respondent. More details on the model can be find in Appendix 2.

Attributes, Levels, and Tasks
Following a patient perspective, the attributes and levels were chosen based on a structured electronic literature search 
performed in Embase and PubMed using search words related to “cystoscopy”, “contamination”, “patients”, “prefer
ences”, “organizational impact”, and “cost.” The decisions made regarding the choices of attributes and levels were 
transparent and verified through pilot testing. Five attributes with their respective levels were chosen (Table 1), as 
follows: (1) direct to cystoscopy,20 (2) risk of cancellation,6,7 (%) (3) contamination risk21–23 (%)(4) negative environ
mental impact,24 and (5) cost per procedure (in euros [EUR]).10 Range values were avoided in the categories of level 
selection, as this could allow respondents to interpret the levels subjectively, which might result in ambiguity and affect 
the results.25

A full choice alternative, including all the attributes in 6 choice sets, was presented to the patients (Table 2). The pilot 
test did not indicate any cognitive fatigue or misunderstanding on the part of the respondents. A forced-choice elicitation 
format between the 2 alternatives was used. An option for “no preference” was not included.
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Each attribute was represented as an independent variable. All alternatives were exposed in a factorial, D-optimal 
design. The cognitive capacity of the respondents was assumed to be healthy. No specific product names/labels were used 
during the DCE.

Statistical Analysis
The data were imported from QuestionPro® to a dataset-analysis software package (Stata/SE version 16.0; StataCorp 
LLC, College Station, TX, USA). Twelve tasks were generated by each respondent, for a total of 3600 observations. A 
chi-squared test was used to estimate the significant difference between the observed and expected values. For the DCE, a 
conditional logit model was used to estimate the coefficients representing the strength of the preference of the level for 
each attribute; then, the WTP for each attribute was calculated. A dummy-variable coding method was used. Fourteen 
variables were considered for the DCE (Appendix A3). The statistical significance was assessed at a 95% confidence 
interval (CI) with a statistical significance value of p < 0.05.

Ethics
In the legislation presented under §14, stk. 2. regarding research projects using questionnaires, it is stated that research 
should only be submitted for ethical approval if the project involves human biological material. This study did not 
involve any data from human subjects; thus, no international review board assessment or approval was required. The 

Table 1 Attributes and Levels

Attributes Levels Type

Direct to cystoscopy Yes Categorical
No

Risk of cancellation (%) 0% Probabilistic
6%

12%

Contamination risk (%) 0% Probabilistic
6%

12%

Negative environmental impact Low = 1 Categorical
Neutral = 2
High = 3

Cost per procedure (EUR) 70 Continuous
130

260

Abbreviation: EUR, euros.

Table 2 Example of a Choice Set

Attributes Alternative 1 Alternative 2

Direct cystoscopy No Yes

Risk of cancellation 6% 6%

Contamination 0% 0%

Negative environmental impact High High

Cost per procedure (EUR) 165 70

Abbreviation: EUR, euros.
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study was performed in accordance with the Declaration of Helsinki, and written informed consent was obtained from all 
participants.26,27

Results
Among the 300 respondents, 148 (49%) were female, 150 (50%) were male, and 2 individuals (0.7%) preferred not to 
disclose their gender (Table 3). A total of 67 (22%) of the respondents were residents of Madrid, followed in descending 
order by 59 living in Andalucía (20%), 51 living in Catalunya (17%), 25 living in Comunidad Valenciana (8%), and 15 
living in Galicia (5%), respectively.

A total of 99 (33%) respondents were aged 30–39 years, 79 (26%) were aged 40–49 years, and 69 (23%) were aged 
18–29 years, respectively. A total of 144 (48%) of the cystoscopies were performed in public hospitals/clinics compared 
to 112 (37%) cystoscopies that were performed in private institutions. Patient counts according to the number of 
cystoscopy procedures and age category can be observed in Figure 1.

Patients’ Reported Preferences and Concerns
A significantly greater number of respondents (265, 88%) preferred a SUC compared to 35 (12%) who preferred a 
reusable cystoscope (p < 0.001) (Table 4). A total of 225 (75%) respondents indicated that they would be willing to pay a 
small additional amount of money for a reusable cystoscope. A total of 215 (72%) respondents reported that they would 
dare to ask the doctor to use a SUC, and, among these individuals, 154 (51%) indicated that they would be willing to find 
another hospital/clinic to undergo the cystoscopy with a SUC. In general, out of the 300 respondents 242 individuals 
(80.67%) would rather have the cystoscopy procedure in the same day instead of in two different days. A total of 246 
(82%) respondents are concerned about the risk of a cystoscope being contaminated when receiving a cystoscopy 
procedure while 54 (18%) respondents are not. 250 (83.33%) of all the respondents believe that receiving a picture or 
video of the findings of their own cystoscopy is valuable. In contrast, 50 (16.67%) respondents do not believe is valuable. 
Lastly, 231 (77%) of all respondents showed a high level of concern about exposure to contamination by the cystoscope 
following the start of the coronavirus disease 2019 (COVID-19) pandemic (p < 0.001). These results are independent of 
the type of cystoscope to be used.

The most common concern regarding reusable cystoscopes was the risk of urinary tract infection (UTI), with 175 
(58%) respondents citing this as a concern; a concern about the contamination risk was second, with 158 (53%) 

Table 3 Descriptive Demographic Data

Total (n = 300)

Age, years, n (%)
18–49 247 (82.3%)

50–69 51 (17%)
>70 2 (0.7%)

Sex, n (%)
Female 148 (49.3%)
Male 150 (50%)

Preferred not to disclose 2 (0.7%)

Number of cystoscopies, n (%)
1–3 254 (84.7%)

4–6 38 (12.7%)

>7 8 (0.02%)
Place of cystoscopy, n (%)

Private hospital/clinic 112 (37.3%)

Public hospital/clinic 144 (48%)
Both private and public hospitals/clinics 39 (13%)

I do not remember 5 (1.7%)
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respondents citing this as a concern. Additionally, concerns about the performance rate were higher for reusable devices, 
with 136 (45%) of respondents citing this as a worry. For SUCs, the most common concern was the environmental 
impact, with 174 (58%) respondents citing this as a concern. Meanwhile, 74 (25%) respondents indicated that they had 
no concerns about SUCs, and 60 (20%) respondents indicated that they had no concerns about reusable cystoscopes 
(Figure 2).

Willingness to Pay
The middle levels of the attributes were chosen as references. The differences in preference weights provided an estimate 
of the relative importance of that attribute over the range of levels. All values were statistically significant (Table 5).

Going direct to a cystoscopy procedure from the initial consultation was the most important aspect, with a preference 
weight of 0.31. The WTP to undergo a cystoscopy right after the first consultation was 62 EUR (95% CI, 33; 90 EUR). A 
reduction in the negative environmental impact from high to neutral had a relative importance of 0.30. When the 
coefficients were negative, the reference point from the mid-level was then switched to the level being compared. 
Patients would pay approximately 59 EUR (95% CI, 25; 93 EUR) if the negative environmental impact would change 
from being high to neutral. The high risk of contamination had a preference weight of 0.29, and patients would be willing 
to pay 57 EUR (95% CI, 22; 91 EUR) to reduce the risk of contamination from 12% to 6% during a cystoscopy. A 
reduction in the risk of cancellation from 12% to 6% had a preference weight of 0.20, for which patients would be willing 
to pay 39 EUR (95% CI, 5; 71 EUR) (Figure 3).
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Figure 1 Distribution by cystoscopy procedures and age.

Table 4 Preferences for Device Type by the Number of Cystoscopies and Type of 
Cystoscope

Number of Cystoscopies

Type of Cystoscope 1–3 4–6 7–9 10+ Total

Single-use 228 33 1 3 265
Reusable 26 5 3 1 35

Total 254 38 4 4 300
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Two subgroup analyses of WTP by gender and age, respectively, revealed the following: male patients (100 EUR) (95% 
CI, 40; 161 EUR) would be willing to pay 57 EUR more to have a direct cystoscopy compared to female patients (43 EUR) 
(95% CI, 11; 72 EUR). Similarly, male patients (86 EUR) (95% CI, −155; 16 EUR) would be willing to pay 48 EUR more to 
reduce the risk of high contamination from 12% to 6% compared to female patients (37 EUR) (95% CI, −77; −2 EUR). In 
contrast, female patients (60 EUR) (95% CI, −98; −22 EUR) would be willing to pay 8 EUR more to reduce the negative 
environmental impact from high to neutral compared to male patients (52 EUR) (95% CI, −116; 12 EUR) (Table 6).

Patients aged >50 years old (77 EUR) (95% CI, −128; −25 EUR) would pay a higher amount to reduce the negative 
environmental impact from high to neutral, with significant p values, compared to patients aged <50 years old (58 EUR) 
(95% CI, −100; 15 EUR). Nevertheless, those aged <50 years (71 EUR) (95% CI, 35; 107 EUR) would pay 33 EUR 
more to proceed directly to cystoscopy from the initial consultation compared to patients aged >50 years (38 EUR) (95% 
CI, −4; 80 EUR). Likewise, patients aged <50 years (60 EUR) (95% CI, −103; −18 EUR) would pay 29 EUR more 
compared to those aged >50 years (31 EUR) (95% CI, −85; 22 EUR) to reduce the risk of contamination from 12% to 6% 
(Table 6).

Discussion
To our knowledge, this is the first study to estimate cystoscopy patients’ WTP in reference to attributes related to the 
cystoscopy procedure. The main findings of this study were the dominant preference of patients for SUCs (265, 88%) and 
the varying WTP considering specific attributes, such as proceeding directly to cystoscopy and the reduction in the 
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Figure 2 Level and type of concern, single use vs reusable.

Table 5 Conditional Logit Model Results

Attributes Preference Weights p value 95% CI

Direct to cystoscopy 0.31 0.00* 0.18 0.45

Risk of cancellation 12% −0.20 0.02* −0.36 −0.03

Contamination risk 0% 0.19 0.03* 0.02 0.35
Contamination risk 12% −0.29 0.00* −0.45 −0.12

High negative environmental impact −0.30 0.00* −0.46 −0.13

Cost −0.01 0.00* −0.01 0.00

Note: *p values were statistically significant at the 5% level. 
Abbreviation: CI, confidence interval.
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negative environmental impact, associated with a cystoscopy procedure. Existing studies have examined patients’ anxiety 
and pain levels while focused on the insertion of the cystoscope and stent removal rather than on their overall 
preferences, and even though SUCs have shown more versatility and efficiency when performing JJ stent removals as 
reflected in the less anxiety experienced by patients,10 research has not assessed the difference in pain or anxiety levels of 
single-use versus reusable cystoscopes.14–18 A recent study asked 20 patients to rate their level of satisfaction on a scale 
from 1 to 10 points regarding the use of an SUC (aScope™ 4 Cysto; Ambu, Ballerup, Denmark) compared to a reusable 
device (CYF-240; Olympus Corporation, Tokyo, Japan), and the obtained results included a significant difference in 
scores (9.65 vs 9.05 points respectively) and a p value of 0.0455. Furthermore 95% of the patients preferred to undergo 
the procedure with a SUC compared to 5% who did not have any preference.8 Interestingly, this study found similar 
results where most of the individuals (228, 89.76%) will prefer a SUC. Another study reported that anxiety levels tend to 
be higher in the pre-procedure state when the patient does not know what to expect.28 Moreover, the importance of 
providing written and understandable information to the patient, from a patient perspective, regarding the flexible 
cystoscopy procedure has been highlighted. Many experts involved in such studies claim the need to pay attention to 
handle and manage the pain of patients by either using better drugs for anesthesia or a different type of cystoscope, such 
as a flexible one. Patients’ experiences may contribute and allow inferences of patient preferences.

This study also uncovered the WTP in 4 main attributes related to cystoscopy procedures through a DCE method. 
First, the most important attribute was the capability to go direct to cystoscopy, with a WTP of 62 EUR. A study 
assessing 500 respondents, including 336 men, with a mean age of 66 years showed that 85% of 193 respondents who 
were undergoing cystoscopy for the first time preferred to progress directly to cystoscopy, avoiding the need for a pre- 
procedural consultation. This trend was also seen among patients who had a better understanding of the procedure to 
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Figure 3 Overall willingness to pay by attribute level. Confidence intervals are set at 95%.

Table 6 WTP by Subgroup (EUR)

Subgroups

Overall Males Females 18–50 y 50–79 y

Attributes
Direct to cystoscopy 62* 100* 43* 71* 38
Risk of cancellation 12% 39* 29 40* 52* 1

Contamination risk 0% 9* 26 48* 38 49

Contamination risk 12% 57* 86* 37 60* 31
High negative environmental impact 59* 52 60* 58* 77*

Note: *p values statistically significant at the 5% level.
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come.20 Second, there was a reduction in the high environmental impact to neutral with a WTP of 59 EUR. To our 
knowledge, there are no studies that have assessed the environmental impact of SUCs; nevertheless, an assessment of 
reusable flexible ureteroscopes and single-use flexible ureteroscopes measured the carbon footprint of these devices, 
analyzing manufacturing data, repairs, replacement instruments, and device disposal, ultimately revealing a comparable 
environmental impact.24 Further assessment of the environmental aspects of cystoscopes is recommended.

Third, there was a reduction in the risk of contamination from 12% to 6% with 57 EUR. SUCs have been shown to 
reduce hospital stay lengths10 while eliminating the risk of cross-contamination. This attribute becomes more relevant 
due to the greater concern for contamination exposure after COVID-19.

Lastly, the risk of cancellation from 12% to 6% with a WTP of 39 EUR. A previous study examining the introduction 
of SUCs at a hospital in UK have shown that SUCs can reduce the rate of cancellation.6 This study further showed that 
SUCs were associated with an increase in diagnostic capacity, fewer complications and reduced readmissions.6

Moreover, SUCs have been shown to be a more efficient option, offering several advantages like cost-efficiency and 
efficacy; portability; user friendliness;6,8,10 guaranteed sterility; reliable quality;11 suitability; and no risk of wear or the 
need for cleaning, maintenance, or repairs compared to traditional flexible cystoscopy. Consequently, SUCs have the 
capacity to accommodate the preferences of patients found in this study.

Limitations
The most common indication for receiving a cystoscopy procedure was a UTI1 (42, 47%), followed by a hyperactive 
bladder (84, 28%) and recurrent UTIs (77, 26%). Other causes (45, 15%) included BPH (Benign prostatic hyperplasia) 
and prostate cancer. Most of our patients were between 18–49 years of age. Our sample may not represent most bladder 
cancer patients, who are commonly aged 60–80 years, in Spain, so these results should be taken with caution when 
estimating patient preferences among cystoscopy patients aged >50 years. Study recruitment was voluntarily via the 
IQVIA database, and patient age and their ease with using the online platform could have influenced the resulting 
sample. To overcome this potential barrier, patient recruitment was also planned in hospitals using surveys distributed in 
print. However, due to COVID-19 restrictions during the study period, the handling of surveys in print was not allowed.

Conclusions
This study investigated the preference of patients through their WTP for the cystoscopy procedure in Spain. The study 
found a dominant preference for SUCs compared to reusable cystoscopes in nearly 265 (88%) patients. Thereafter, the 
WTP in 4 main attributes related to cystoscopy procedures was assessed through a DCE method, making this investiga
tion a pioneering study of patients’ preferences. The most important attribute was the capability to proceed directly to a 
cystoscopy, with a WTP of 62 EUR; meanwhile, the reduction of the high environmental impact to neutral with a WTP of 
59 EUR, the reduction in the risk of contamination from 12% to 6% with 57 EUR, and the reduction in the risk of 
cancellation from 12% to 6% with a WTP of 39 EUR were second through fourth in terms of importance, respectively. 
All values were statistically significant. Our results support the validity of analysis and further assessment of the 
influence an attribute of a product can have on the choice of the consumer or patient.

Disclosure
C. N. B. B. started her research as a non-remunerated master thesis project with Ambu A/S, Ballerup, Denmark for the 
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