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Purpose: To estimate gains in health utility for two different catheter features and a support
service related to urinary catheters used for intermittent catheterization.

Patients and methods: Two internet-based time trade-off (TTO) surveys were undertaken
to value vignettes describing two innovative catheter features and a support service. The first
TTO survey “Size and Service” included catheters with compact design and the availability of a
support service for users; the second TTO survey “Phthalates” included avoidance of potentially
harmful phthalates in the material of the catheters. All participants were from the UK; they
traded health states against a time horizon that matched their total life expectancy. Sensitivity
analyses were done to estimate the impact of extreme values on disutilities.

Results: The participants (n=890) estimated the incremental value of 0.031 (95% CI: 0.024—
0.039), 0.009 (95% CI: 0.003-0.015), and 0.037 (95% CI: 0.027-0.046), respectively, for cath-
eters with compact design, availability of support service, and catheters not containing phthalates.
Conclusions: Participants valued all three improvements in catheter design. To capture the
impact of such design improvements on quality of life and utilities, vignette-based approaches
can be a useful supplement to the conventional, generic tools.

Keywords: intermittent catheterization, time trade-off, vignette-based approach, health-related
quality of life, QALY

Introduction

Conditions like traumatic spinal cord injuries and spina bifida leave patients reliant on
urinary catheters for bladder emptying.' It is generally accepted by organizations such
as the National Institute for Health and Care Excellence (NICE) and the European
Association of Urology that intermittent catheterization is recommended over use of
indwelling catheters, since it is associated with considerably less urinary tract infec-
tions (UTIs) and complications.>*

The desire to simplify the practical aspects of the catheterization procedure as well
as user preferences has driven innovations in both catheter design and catheter composi-
tion (manufacturing). By design, compact catheters are smaller than the conventional
ones and are therefore considered to be more discreet and convenient, as measured by
the validated Intermittent Self-Catheterization Questionnaire (ISC-Q).*¢ An innova-
tion in catheter composition includes avoidance of the chemical softeners phthalates,
which are suspected of having a negative impact on human health.”’

In addition to these technical improvements in catheter design and materials,
there is also an improved understanding of the role of better patient support and
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education to minimize catheter-associated problems. Best
practice regarding hygiene, frequency of use, and other
aspects of catheter use have caused a decrease in the fre-
quency of UTIs.? Therefore, the provision of better support
for users could have an important effect on catheter-related
outcomes.!?

In many health care systems, decision makers have a
formal remit to maximize value. Typically, this means pre-
ferring treatments that improve survival and/or quality of
life (QoL)." Cost utility analyses are used to estimate the
efficiency of new health technologies in terms of their cost
and benefits, expressed as length and QoL. The conventional
decision-making framework does not normally consider
improvements to the process of receiving care, unless
these improvements have a measurable benefit in terms of
effectiveness, such as improving the QoL."? The issue of the
potential risk of phthalates to long-term health is also com-
plex to consider in a model, because of uncertainties in the
data; this issue is perhaps best represented in terms of the
value that society places on their avoidance. Since support
services, product discreetness/convenience, and the issue
of phthalates may be of value to patients and to the general
public, these features should also be considered within a
decision framework. There is a lot of debate in the literature
regarding what should be considered by health technology
assessment (HTA) decision makers." For individuals needing
to use intermittent catheters (IC), bladder management is an
essential part of health care, and any valid improvement in
their bladder management should therefore be considered
by decision makers.

One way to assess this type of benefit in catheter design
and bladder management is the usage of patient preference
surveys, such as discrete choice experiments.'*!> However,
the results from discrete choice experiments cannot be used
to express patient benefits in cost—utility analyses.'? As an
alternative, time trade-off (TTO) surveys could be used to
estimate the value of catheter innovations. The TTO method
explores value by understanding the extent to which people
are willing to trade duration of survival. TTO methods are
commonly used to assess QoL, but have previously been
used to explore the value of issues related to the process of
care, for example, in the studies by Ridderstrale et al'® and
Brennan and Dixon.'?

The present study was designed to explore the value
of catheter innovations, using the TTO method to estimate
disutilities associated with three different catheter product
features: access to a patient support service, the use of

catheters that do not contain phthalates, and the usage of
catheters that are of a compact design.

Material and methods

We conducted two separate TTO surveys to explore differ-
ent features of catheters, so that each participant completed
only a smaller number of assessments. The sample size in
the present study was larger than similar interview-based
vignette studies that have been reported in the past, so that
the sensitivity of the study was sufficiently high.'”'® In addi-
tion, the trading period in the TTO exercise was not limited
to 10 years as is often the case' but was extended to each
participant’s remaining life expectancy.

Health state vignette development

We developed a series of health-related vignettes for esti-
mating the value or utility associated with improvements in
catheter design. Each participant was presented with a general
state that described the impact of relying on IC use for blad-
der management. The participants were asked to imagine that
they were reliant on IC for their bladder management. They
were not given any other information such as their etiology
or any other functional loss (Figure 1).

Subsequently, the patients entered one of the two TTO sur-
veys. Each respondent answered only one of the surveys. The
first TTO survey assessed “Size and Service”, and included
three health states based on the size of the catheter (regular or
compact) and on the availability of a specialized web-based
or phone-based support service for resolving issues related to
the usage of catheters. The second TTO survey assessed the
value of avoiding phthalates, and included two health states
based on whether the catheter was phthalate-free or not. The
health states are summarized in Table 1. In addition, a detailed
description about the nature of supportive services was given
for the first survey, and basic information about phthalates
was given for the second survey (Table 2).

Participants and procedures

Both TTO surveys were conducted in 2017 and recruited a
representative sample of the adult UK population. Respon-
dents were recruited from the general population since several
HTA guidelines recommend that health state utilities repre-
sent the values of the general population rather than users or
patients with the specific condition.?**2 Both TTO surveys
were web based and used the members of an existing panel
of research participants, who were compensated for their
time (compensation was <£1).
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"Imagine that you have a disease that makes you unable to urinate/pee naturally.

In order to empty your bladder, you need to use a catheter every 4—6 hours, or four to six
times per day, following your normal toilet pattern.

You will not be able to pee without a catheter and you will most likely not feel the sensation of
urge to pee.

A catheter is illustrated below. It is a thin, flexible, hollow tube of approximately 16 inches
(male)/8 in (female) that allows the urine to drain out from the bladder.

You insert the catheter through your penis (male) /above the vaginal opening (female) to
reach the bladder until urine flows.

The use of catheters will most likely increase the risk of having urinary tract infections. This
will potentially increase the risk of severe infections in the kidneys.

When you get a urinary tract infection you will need antibiotic treatment, and for a couple of
days, you will most likely be sick with fever and be unable to perform your daily routines.

Imagine that you have to live with this for the rest of your life."

Figure | An example vignette from valuation exercise.

Table | Health states and levels for “Size and service” and “Phthalates”

Size and service

Male

Female

HS 1: Regular-sized
catheter

HS 2: Regular-sized
catheter and service

HS 3: Compact-sized
catheter

Phthalates

HS I: Phthalate
catheter

HS 2: Phthalate-free
catheter

® 47.5-cm-long catheter packing

e Not discreet

e Somewhat easy to carry four to six catheters around
every day

® 47.5-cm-long catheter packaging

e Not discreet

e Somewhat easy to carry four to six catheters around
every day

e Access to a specialized advisory through phone and
website

e 27.5-cm-long catheter packaging

e Discreet

e Very easy to carry four to six catheters around every day

A plastic material that contains phthalates

A plastic material that is free of phthalates

e |9-cm-long catheter packaging

e Not discreet

e Somewhat easy to carry four to six catheters around
every day

® |9-cm-long catheter packaging

e Not discreet

e Somewhat easy to carry four to six catheters around
every day

e Access to a specialized advisory through phone and
website

e | l-cm-long catheter packaging

e Discreet

e Very easy to carry four to six catheters around every day

Abbreviation: HS, health state.

Table 2 Definitions and description of phthalates and additional services

Phthalates

Phthalates are a group of chemical softeners often used in plastic materials to make them soft and flexible, for example, rain clothes,

shower curtains, and plastic boxes. Phthalates are suspected of having a negative impact on human health by interfering with the

hormone and immune system and by causing reproductive and developmental disorders. Phthalates are also suspected of increasing

the risk of some types of cancer. There is currently inconclusive evidence on the exact impact on human health, but as a precautionary

measure authorities in several countries have banned phthalates in children’s toys. Also, The European Chemical Agency has included
phthalates on its list of substances of very high concern, which should be removed from consumer products for human contact.

Additional
service

When you use a catheter, you can always contact your general practitioner or health clinic, if you have questions or concerns related
to the product. When you use certain types of catheters you will have additional access to a specialized service that offers advice and

guidance on how to cope in your daily life with a catheter. You get access to both a direct phone line to trained staff and a designated

website with tips and tricks.

Medical Devices: Evidence and Research 2018:11
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All respondents provided demographic (age, gender,
employment, household) and socioeconomic characteristics
(income), as well as details regarding experience with IC.
The web surveys incorporated a 10-second delay before
participants could proceed to the next page, to prevent the
respondents from answering without reading the questions.
Warm-up questions were included to familiarize respondents
with the methodology and to avoid errors in answering ques-
tions. A test question was included to identify irrational
responders or nontraders by asking respondents if they pre-
ferred to live a longer time in full health or a shorter life with
daily use of IC. Any respondents who preferred the shorter
life (with worse QoL) were excluded from the dataset. In the
main survey, the time horizon in the TTO task was chosen to
match the expected survival of each participant, based on life
expectancy data. To make the trade-offs as realistic as pos-
sible, the time horizons used were based on each respondent’s
projected life expectancy, obtained using the country, age,
and sex of the respondent at the time of the study, and the
most recent World Health Organization life tables.?

A pilot study was conducted in the UK with 20 respon-
dents. Based on feedback from the pilot study, the description
of'the phthalates issue was revised so that it was better under-
stood by the respondents. It was also decided to undertake this
research in two separate surveys which separately assessed
“Size and Service” and “Phthalates”.

Statistical analyses

We used SAS® version 9.4 software for statistical analy-
ses. Utilities were calculated for each health state and the
incremental value for each health state was estimated as the
arithmetic difference between two states. Bootstrapping with
10,000 iterations was utilized to estimate CI for the mean
utility values. Base results were based on a 5% extreme value
outlier’s exclusion. A sensitivity analysis was carried out
based on 100%, 99%, and 0% inclusion levels.

Ethical statement

This study was carried out within the codes of conduct of
the Market Research Society and in compliance with the
applicable European Society for Opinion and Marketing
Research (ESOMAR) guidelines. The respondents were
asked to complete an informed consent form before being
able to access the survey. Ethical review board approval
was not required for this type of study in the UK, since
the study was not a clinical trial, and since no human or
biological samples or identifiable personal information
was collected.

Results

A total of 890 respondents completed the survey (455 com-
pleted the “Size and Service” survey, and 435 completed
the “Phthalates” survey). A total of 9% (45) and 11% (54)
respondents failed the test questions in the “Size and Service”
survey and “Phthalate” survey, respectively, and hence were
excluded from the survey.

The demographic and economic details of the respon-
dents were similar in both the surveys (Table 3). Use of the
compact-sized catheter was associated with a utility gain of
0.031 (95% CI: 0.024—0.039) when compared with the use
of aregular-sized catheter. Access to a specialized service for
catheter-related problems was associated with an incremen-
tal utility gain of 0.009 (95% CI: 0.003—0.015). A catheter
without phthalates was associated with a utility gain of
0.037 (95% CI: 0.027-0.046) compared with a catheter that
contained phthalates.

The sensitivity analysis showing the impact of differ-
ent cut-off limits for extreme values on the utility gains is
depicted in Figure 2. The 95% cut-off was used as the base
case, meaning that the 5% of values that are at the extreme

Table 3 Demographic and socioeconomic characteristics of the
respondents used for the analysis

Features Sizeand  Phthalates
service

N 455 435

Male:Female I:1 Il

Age in years, meantSD 44.1+£19.9  44.5%154

Age-wise distribution

e <30 109 (24%) 112 (26%)

e 30-39 70 (15%) 60 (14%)

* 4049 111 (24%) 81 (19%)

e 50-59 81 (18%) 97 (22%)

* 60-69 72 (16%) 82 (19%)

* >70 12 (3%) 3 (1%)

In paid employment 251 (55%) 253 (58%)

Living situation

e One adult without children 88 (19%) 89 (20%)

e One adult with children 22 (5%) 19 (4%)

e Two or more adults with children 202 (44%) 200 (46%)

e Two or more adults without children 143 (31%) 127 (29%)

Income per month

o £0-£999 67 (15%) 54 (12%)

e £1000-£1999 120 (26%) 123 (28%)

e £2000-£3999 157 (35%) 138 (32%)

e £4000-£5999 42 (9%) 38 (9%)

e £6000—£8999 17 (4%) 12 (3%)

* >£9000 18 (4%) 29 (7%)

e Do not wish to answer 34 (7%) 41 (9%)

Experience with catheters

e Use catheter on a daily basis 13 (3%) Il (3%)

e Have previously used a catheter 54 (12%) 57 (13%)
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0.046

0.044
0.032 0.032
0.008 0.009
100% 99%

Phthalate free
Compactness
Service
0.037
0.032
0.031 0.029
0.009 0.009
95% 90%

Figure 2 Sensitivity analysis of utility estimates for compact design, provision of support service, and use of phthalates.
Notes: The graph shows the effect on disutility estimates of excluding outliers or extreme values: no exclusion (100%), 1% exclusion (99%), 5% exclusion (95%, base results),

and 10% exclusion (90%).

ends of the range (2.5% in each end) were excluded from the
analysis. The utility gain for phthalate-free catheters was quite
sensitive to the exclusion of extreme values. The disutility of
catheters containing phthalates was greatest when all partici-
pants were included, and this declined as more of the extreme
values were excluded. This suggests that a small proportion
of participants placed quite a large value on the avoidance
of phthalates. In contrast, the provision of a catheter support
service had a consistent effect on utility regardless of the
removal of extreme values. This suggests that the support
service was valued quite consistently by the sample.

Discussion

The present study uses the TTO method to estimate values
for aspects of bladder management which fall outside of the
health dimensions measured by the EQ-5D. It is interest-
ing to note that the study participants were willing to trade
against catheter innovations and the provision of a support
service, despite certain limitations in the study design (as
discussed below). The study suggests that aspects such as
compact-sized catheters, availability of support services, and
avoidance of phthalates, are of value to society and therefore
decision makers should also consider these innovations to
fully understand the benefit of catheter innovation. The results
show that the respondents value catheters without phthalates
because these chemicals have a potentially harmful effect on
human health. Little research has been done on the preference
of IC users regarding phthalates, but the results are in line
with a reported increased demand for phthalate-free catheters
and with government recommendations to seek alternatives
to phthalates in medical devices, where possible.*** The

significant utility benefit from compact, discreet catheters is
consistent with the results from a randomized trial comparing
compact vs standard-sized catheters, which showed a 28%
increase in catheter-related QoL as measured by the validated
Intermittent Self-Catheterization Questionnaire (ISC-Q). The
study also showed that 63% of IC users preferred the compact
catheter.’ The specialized support service was also found
to have a significant utility benefit, but was valued lowest
among the three attributes. The relatively low utility benefit
contrasts with research showing that IC poses a challenge to
the daily life for many users and that specialized and ongoing
support/follow-up is recommended to increase patients’ QoL
and adherence to IC as a treatment regime.?>¢ More research
is needed on the impact of specialized IC support services to
understand if the current results validly represent the benefits
of such support services.

The use of quality-adjusted life years (QALYs) as the
standard metric of benefit in cost—utility analyses in health
care has stood the test of time. Standard measures such
as EQ-5D focus on certain dimensions of health such as
mobility, self-care, usual activities, pain, discomfort, and
psychological impact (depression or anxiety) for measuring
QALYs.” However, a health technology may help people to
manage their medical conditions without necessarily impact-
ing these concepts, and EQ-5D may therefore not be suitable
for measuring the specific impairment of health-related qual-
ity of life (HRQoL) seen in patients dependent on intermittent
catheterization for bladder management. For these reasons,
EQ-5D is not sufficient for identifying the specific benefits
that innovations in bladder management technologies may
provide to the users.!>?%?

Medical Devices: Evidence and Research 2018:11
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Technological improvements in catheter design may
reduce the burden of bladder management, but they also
render the device more expensive. For the healthcare provid-
ers to implement new technologies, there should be evidence
supporting the gain in health utilities by the usage of the
more expensive devices over the less expensive ones. Since
EQ-5D and other related standardized tools are not well
suited to assess the benefits of catheter innovation, alternate
methods to assess these benefits are required. The vignette
methodology using the TTO survey applied in this study is a
reasonable alternative approach. The present study has identi-
fied a relatively small but significant gain in utility associated
with compact catheter designs, the provision of a support
service, and the avoidance of phthalates in catheters. The
utility values have face validity, and the levels are comparable
to other process-related utilities found in previous studies.'*'®

The present study has some limitations. The data in this
study were obtained via an online survey rather than a face-
to-face interview, to facilitate sampling of data from much
larger pools of participants. However, this method also has the
inherent weakness that the participants might not have had a
complete understanding of the different health states, without
an interviewer being present to explain the nuances involved.*
Secondly, the health state vignettes that we constructed were
simple and particularly focused on catheterization, without
touching on other aspects of HRQoL. The simplified health
states deliberately avoided any description of the burden of
needing intermittent catheterization for patients. This may have
drawn the focus of the participants to only these issues, thereby
potentially exaggerating their importance. It is also not possible
to know what exact assumptions were made by the participants
regarding other aspects of health, such as physical functioning
and mental health that were not mentioned in the descriptions.

We argue that the HRQoL tools available for estimating
QALYs may not be adequate for assessing the full impact
of innovations in IC for bladder management. Improving the
care of these patients may produce outcomes such as reduced
dependence, improved well-being, enhanced life satisfaction,
and improved social relationships. These concepts are dif-
ficult to measure using a tool such as the EQ-5D in the stan-
dard QALY approach. For this reason, researchers have also
considered alternative outcome measures for measuring care
such as the Adult Social Care Outcomes Toolkit (ASCOT).*!
Others have recommended different measurement concepts
such as a focus on “well-being” rather than QoL.3? Further,
there have been instances in the recent past where decision
makers have recognized the importance of considering alter-
natives to the EQ-5D for assessing care. In the UK, NICE,
the Medical Research Council and the EuroQol Group have

jointly funded a research initiative to develop a measure that
goes beyond the basic QALY to incorporate aspects of well-
being.** This new e-QALY measure and the ASCOT both
are expected to provide a single preference-weighted index
score so that the value of an improvement or deterioration in
care can be valued. Future evaluations of bladder manage-
ment done by incorporating the measurement of well-being
alongside that of the health benefits could further throw light
on this aspect of outcome measurement.

Conclusion

This TTO-based survey found significant health utility
gains in relation to a catheter support service, compactly
sized catheters, and avoidance of phthalates in the catheter
material. The results from this study can be used to support
a cost—utility analysis. The approach of using vignettes to
value catheter innovations that were used in this study can be
used as a supplement to generic measures, such as EQ-5D,
when these are found to be insufficient due to the nature of
the concepts being assessed.
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