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Abstract

The aim of this study was to analyse the experience of users of indwelling bladder cathe-

ters and evaluate the anticipated usability of a prototype of the T-Control® urinary cathe-

ter (without being inserted) by patients who were able to compare the differences

between the T-Control® prototype and other urinary catheters and urinary catheter acces-

sories. A qualitative study was conducted with people who had lived with an indwelling uri-

nary catheter for at least 1 week. Two user-centred design techniques were applied:

patient experience trajectory map and Think Aloud, a method where the participants were

able to express their previous experiences, expectations and preferences while manipulat-

ing the devices. The experiential trajectory was collected based on a semi-structured fol-

lowing interviews. Participants were able to manipulate the new T-Control® and, based on

their previous experiences, compare the potential usability of T-control® with Foley-type

catheter and its accessories All the participants stated that they had experienced negative

emotions concerning bladder catheterisation during the trajectory of use, from the initial

prescription and adaptation to the follow-up, and the forced life changes that a permanent

catheterisation implies. The most frequent emotions were rejection and sadness. The new

T-Control® device could potentially improve the patient experience, as all participants per-

ceived advantages related to the closure system, ease of use, safety and discretion. Partici-

pants also noted its closure system as an advantage and highlighted its ease of use,

although one-handed operation required some learning. Catheters currently on the market

are functional, but some patients do not always have a satisfactory experience. This might

negatively affect their quality of life, so there is a wide market opportunity for new devices

that improve clinical and psychological care. Based on patient evaluation, the new T-Con-

trol® device with a built-in valve could provide benefits for patients.
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What is known about this topic

Several previous studies point to the inconveniences and difficulties related to the use of blad-

der catheter. Although patients highlight the lack of information and the need to include psyco-

logical support to improve the clinical care of catheterised people, we have not been able to

find any study focused on the emotional aspects that catheterised people show, such as fear,

anxiety, sadness or anger.

What this paper adds

The research carried out in this study explores these emotionals aspects that are a key element

for a better experience and quality of life for catheterised patients. Furthermore, the patient

experience could be improved with new devices, such as T-Control®, that are designed to be

easier to use and which are proposed to offer more safety and comfort through their design,

thus meeting the necessary requirements to increase the quality of life of patients.

1 | INTRODUCTION

The most commonly used urinary catheters are permanent internal ure-

thral catheters, allowing both short-term bladder drainage and the treat-

ment of chronic urinary retention.1 Permanent transurethral

catheterisation with a Foley catheter is a widely used procedure both in

hospitals and in the community, but is not without complications, the

development of urinary tract infections (UTI) being the most frequent

one.2 The prevalence of UTI has been noted to be present in 80% of

people with a catheter1,3 and it is suggested that the bacterial coloniza-

tion rate reaches an incidence of up to 95%, 4 weeks after insertion.4

Other complications can include catheter obstruction, pericatheter leak-

age, bladder spasms, and trauma to the urethra or bladder endothelium,

which can lead to perilesional stenosis.5 Catheter-associated urinary

tract infections (CAUTI) increase morbidity, mortality, the use of health-

care resources, and, consequently increased healthcare costs6 with

sources in the literature suggesting that more than 5340 years of life

are potentially lost (2011–2012) and an annual cost of approximately €
549 000 000 in Europe alone.7 Although the widespread use of the

Foley catheter has demonstrated functional effectiveness in draining

the bladder, it has also shown safety problems, among which are the

high risk of CAUTI; contamination of urine samples; the blockage of the

catheter; disconnection accidents and urine leaks; reduction of the blad-

der reflex; the reduction of the quality of life of the users (limitation of

autonomy, stigma, pain); and occupational accidents of the healthcare

professionals due to the exposure to biological fluids.6

Beyond the safety problems observed with the use of the Foley

catheter, the limited professional adherence to the recommendations

of the clinical practice guidelines to reduce the incidence of CAUTI

has contributed to stimulating the search for safer alternatives for

permanent bladder catheterisation.8

The T-Control® device (EP13735021.1-28540002EP PCT/

EP2013/064520, Rethink Medical SL) is a new silicone Foley cath-

eter that incorporates an innovative system for active fluid control

through a three-position valve that is integrated into the proximal

end of the catheter. The ‘open’ and ‘closed’ positions of the valve,

available throughout the whole period of use, allow the control of the

urinary flow without the need for the additional accessories required by

the common Foley catheter. Meanwhile, the control position available

just during the insertion of the device prevents the involuntary leakage

of urine thanks to a specific in-built membrane. In this way, it is possible

to regulate the flow of urine and reduce the risk of CAUTI.9 T-Control®

has an additional safety lock to prevent inadvertent or accidental cathe-

ter openings. These safety mechanisms allow T-Control®: (1) to keep

the system closed and to reduce the risk of accidents due to contamina-

tion with biological fluids; (2) to fill the bladder, favouring the conserva-

tion of the bladder reflex and tone; (3) to reduce pressure injuries of the

catheter tip on the bladder mucosa10; (4) to eliminate biofilm and micro-

organisms, by entrainment, during the intermittently emptying the blad-

der; (5) to reduce traction accidents and injuries; (6) to totally or

partially dispense with the collection bag;11 (7) to reduce accidental

leaks due to bag disconnection when mobilizing the patient; and (8) to

promote a more autonomous and active life of the patient, with the

consequent improvement in quality of life.12 T-Control® is also compati-

ble with any type of collection bag and, like any other type of Foley

catheter, is recommended to be used with a fixing device to avoid acci-

dental tractions, a recommendation that is not always followed by con-

ventional catheter users. T-Control®'s accessory allows it to be fixed to

the patient's underwear avoiding both accidental tractions and involun-

tary opening of the valve.

Participatory methodologies focused on user preferences make

possible to adapt the design of health technologies to the needs and

expectations of the people who use them.13 This study aims to iden-

tify and analyse the experience of users of indwelling urinary cathe-

ters, evaluate the usability of a T-Control® prototype, and improve

the design of this new urinary catheter.

2 | METHODOLOGY

2.1 | Design

A qualitative study was conducted with two user-centred design tech-

niques:14,15 Patient Journey Map16 and Think Aloud.17–19 The study
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was carried out in the period between December 2019 and February

2020. The important question at this stage of the research is to iden-

tify what matters most to bladder catheterised patients.19 In the initial

stages of this research, an exploratory approach that produces new

knowledge is required.20,21

The methods used for inquiring were interviews and a workshop.

As recommended by the European Association of Urology, it is impor-

tant to gather the opinions of patient focus groups and relevant

healthcare professionals. In 2012, the Association created an interpro-

fessional workgroup called ‘patient information’ (http://patients.

uroweb.org) where it is considered important to empower the

patients by offering them a platform from which to express their

needs and desires. The nature of these methods is inductive, and the

accuracy depends on the right selection of participants.22 The sample

can be small, as in this present case, and does not aim to be fully rep-

resentative, but is considered big enough to produce information that

is both rich and coherent through research questions. It is only in the

second phase that a quantitative approach is needed to assess validity

and reliability with large samples.23,24

2.2 | Recruitment

The patients were selected in a specialized urology centre of Barce-

lona (Spain) among those who had lived with an indwelling bladder

catheter for different reasons and at least 1 week in the 6 months

prior to the start of the study (July–December 2019). The initial list of

participants was made by verifying which patients who gave their

consent to the medical team to review their clinical history for quality

audit and clinical research activities, a practice previously recom-

mended by the Clinical Research Ethics Committee. After an initial list,

16 patients were contacted by telephone, eight patients out of these

16 were initially contacted for the study. Those people under 18 years

old, carriers of a suprapubic tube and those unable to understand the

objectives of the study were excluded. The sample looked for balance

in gender and age, taking into account that the most frequent profile

of a urinary catheter carrier is middle-aged men.

2.3 | Data collection procedure

All participants signed informed consent on the content and aims of

the study. The patients were divided into two separate session

groups, and each of the data collection sessions was structured in two

parts that were audio recorded. During the first part of the session,

the experiential trajectory of the patients with a urinary catheter was

collected based on a semi-structured script. Annexe I shows the ques-

tions included in the script, with their focus on first impressions and

experiences, physical, social and psychological impact of the catheter,

as well as their interactions with the catheter and with healthcare

professionals.

In the second part of the session, the participants were able to

evaluate different medical devices and accessories: conventional

indwelling urinary catheter (Foley type), collection bag, flow closure

plug, fixing tape and a flow closure valve, called Flip-flo®. The partici-

pants were able to compare these devices with a prototype of the

new T-Control® device, having the opportunity to manipulate all the

devices freely, intuitively and without receiving prior instructions to

verify their usability. Through a Think Aloud technique, which is com-

monly used in the design of health technologies, participants were

able to express their previous experiences, expectations and prefer-

ences while manipulating the devices. As in the first part, the different

reactions were collected in a semi-structured script detailed in

Annex II.

2.4 | Analysis

The information collected from the bladder catheterised patients in

the first part made it possible to represent their experiences longitudi-

nally in a Patient Journey Map. A descriptive content analysis was per-

formed from the recordings and field notes of the sessions organized

into topics and categories. To assure trustworthiness, interviews were

transcribed and divided into different content topics, afterwards, units

of meaning were obtained and introduced into each content topic.

Following this, meaning codes were extracted and added to be cate-

gorized, and themes were created to link underlying meanings in the

categories.25

The evaluation of the anticipated usability of the T-Control® pro-

totype was reported descriptively, comparing it with the rest of the

devices shown.

3 | RESULTS

Of the 16 initially contacted patients, 10 agreed to participate, and

only 8 finally attended, who were divided into two groups of 2-h

face-to-face sessions (five participants in the first session and three in

the second) held at the specialized urology centre. The age of the

sample was between 20 and 67 years old, including six men and two

women. All the participants had had an indwelling catheter for at least

1 week for various reasons. Socio-demographic and clinical data are

shown in Table 1.

All the participants stated that they had experienced negative

emotions concerning the catheter during all the cycle, from the initial

prescription and adaptation to the follow-up and the forced life

changes that the permanent catheter entails. The Permanent Bladder

Catheter Patient Journey Map with the situations, illustrative com-

ments of the participants, main emotions and perceived needs can be

seen in Table 2.

Positive emotions were only reported by two of the urinary cathe-

ter users and referred to as symptomatic relief from not having to get

up at night. The most mentioned emotions were rejection (N = 8), fear

(5), anger (4), shame (3), sadness (2), anxiety (2) and night-time relief (2).

Next, the experience, the preferences with the different devices

used and the evaluation of the usability, functionality and innovation

TOLEDO-CHAVARRI ET AL. 3
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of T-Control® catheter were studied in greater depth. The part of

T-Control® that is inserted in the patient is the same as in other uri-

nary catheters, therefore, it was considered enough to evaluate the

usability of the integrated valve, which is the innovative part of

T-Control®. The comments of the participants organized according to

topic and category are shown in Table 3.

3.1 | The experiences of the people with catheters
in greater detail

The prescription of the urinary catheter aroused negative feelings such

as: uncertainty, fear, anxiety, sadness, helplessness and anger, shame

and low self-esteem. The initial reaction is the rejection of the catheter

and also some surprise since participants mentioned that they lacked

information about the catheter devices themselves, their indications

and how to use and maintain them. During the following period of time,

negative emotions increase, worsening self-esteem and opinion of

themselves due to having to live with a foreign body as is the catheter

tube. The participants pointed out that psychological support and

greater attention from health professionals would have facilitated the

acceptance of the catheter. The catheter is taboo, some people with

the catheter tried as much as possible to hide the device so that others

could not see or smell them. Out of shame and/or fear of stigma, partic-

ipants who used a bag hid this situation. Regarding previous catheteri-

sation experiences, with already marketed devices, a perception of

disability and/or lower worth was repeatedly expressed throughout the

sessions and by all participants without being related to the type of

catheterisation or characteristics or the use of the collection bag.

The lives of the participants changed in all cases after being

catheterised, from the beginning of the catheterisation and regardless

of its duration. For a few weeks or chronically either, the catheterised

persons adapted to the new situation and changed some habits. Four

participants commented that they had altered their habits in terms of

water consumption and two of them confirmed that they had reduced

their intake or practically eliminated it to avoid filling the bag. Two

participants expressed having changed their way of dressing and

another restricted their activities outside their home due to the shame

that the catheter entailed, thereby affecting the normal progress of

their social life.

All participants considered it important to maintain the desire to

void, which is manifested through both physical (spasms, relief and

peri-catheter losses) and psychological sensations (will to self-control).

The insertion of the catheter can be a painful experience, three partic-

ipants needed to receive urgent attention due to incidents with the

catheter (accidental exit, pain, infection and obstruction). The care

received by the participants in the emergency department during and

after the catheterisation was highly variable. Some participants

pointed out that the clinical care of catheterised persons could be

improved with greater sensitivity by health professionals and psycho-

logical support.

3.2 | Previous experience and preferences with
bladder catheterisation devices

All participants experienced problems with the usability of the bladder

catheterisation products they had used. The main concerns of the par-

ticipants were poor fixing, emptying of the bag and leakage due to dis-

connection of the plug. The connection of the bag to the leg was

considered the main source of discomfort and concern, as well as the

weight that the bag acquired as it filled. Emptying was a problem for

the male participants in terms of handling in public spaces.

Most catheterised people preferred the use of a catheter plug to

the use of the collection bag due to its discretion, because collecting

bags can be an additional burden of care by having to empty them more

repeatedly. Two participants considered that the use of the plug would

increase their anxiety due to the fear of an accidental disconnection

with a voiding leak and preferred the collection bag. All participants

would change the design of the plug favouring the control of accidental

urine leakage. Two participants acknowledged reusing the bags and

plugs, despite being aware of the recommendation not to do so.

3.3 | Evaluation of the T-Control® catheter

When evaluating the T-Control® catheter prototype over conven-

tional devices with a disposable plug, all participants perceived advan-

tages related to the closure system, ease of use, safety and discretion.

The closure system was rated positively for its visual aid of colour dif-

ferentiation (red/green) compared to the Flip-flo® valve. Two patients

mentioned that after a few months of using the valve, one would

begin to forget more easily whether or not it closed properly, and a

visual aid could help.

Participants manipulated the T-Control® product and agreed that

the one-handed operation would require some learning. However, fol-

lowing instructions on how to use it with one hand, they were able to

mimic the process without difficulty. T-Control® was rated as robust

and less cumbersome than the Flip-flo® valve. The balance between

hardness and flexibility in the closure was positive and all participants

considered that it allowed easy handling and, in turn, most considered

it safe to avoid leaks. One person was of the opinion that the end of

the tube could be stiffer.

TABLE 1 Demographic and clinical features of the participants

Variable Total

Sex Male 6

Female 2

Age; median (years) 51

Reason for catheterisation Acute urine retention 5

High post-voiding residual 1

Postoperative 2

Clean intermittent catheterisation 3

Plug users 2

4 TOLEDO-CHAVARRI ET AL.
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TABLE 2 Permanent bladder catheter patient journey map

Prescription Initial adaptation Follow-up Living with a catheter

Situation Lack of knowledge about the

handling and care required.

Great physiological and

psychological impact.

Catheter change, visits to the

emergency service for

problems with the catheter.

Slow adaptation leading to

forced life changes.

Comments When they told me my world

fell apart… I thought it was

for a few days, but when

they told me it was for a

long time … it was like a

glass of cold water.

At first I was very sad. I was

very depressed that they

put a catheter in me.

Some professionals have golden

hands … but others hurt you too

much … I do not wish it on my

worst enemy.

There are things that I like but I

do not do anymore … I am

comfortable as I am. And I'm

happy at night … before I had

a terrible time.

Main emotions Rejection, anger, surprise. Shame, fear of stigma,

sadness.

Pain. Partial acceptance, night-time

relief. Reduced self-esteem,

perception of disability.

Needs Lack of information. Reduced quality of life. Lack

of psychological care.

Feeling of dependency Finding

the right care.

Reduced quality of life Loss of

bladder reflex. Loss of

bladder musculature.

TABLE 3 Additional topics, categories and comments

Topic: The experience of the catheterized persons in greater detail

Positive emotions
I was used to getting up 4 or 5 times a night due to prostate problems, and the difference between being able to sleep eight hours in a row, I would not take

off my bag even if they pity me.

Initial reaction to the catheter
My son sent me a WhatsApp a few days after I got the catheter to ask me how I was doing. My answer was: tired and angry.

Stigma
As the bag is filling up, your leg looks as if it were swollen … and also since at the beginning it is very strange to have a bag of pee tied to your leg, I was

walking a little strangely. And my neighbours asked me, what's wrong with your leg? And I told them that I had hurt myself…

Perception of disability
At night I do use the bag, and I feel a little handicapped … a little handicapped compared to the others.

Changes in habits
I began not to go out on the street. Because if I maintain my pee a lot, then it will not come out. And I was afraid to go out in case I could not find a bathroom

and that I would end up having to go to the emergency service… So I stopped following my routine.

Deficiencies in urgent care
There were some [health professionals] who had silver hands and you did not feel anything … But there are others who hurt you a lot … And some nurses pass

by and others do not do it well … It's horrible!

Topic: Experience and preferences with the bladder catheterisation devices used

General usability of the devices

It is quality of life because it is comfortable […] But you get tired of carrying the bag with you … I carry it day and night. The tube bends, it remains stagnant,

you notice that the bag has been filled, it hurts … In bed it is not so much a problem. But during the day it is very uncomfortable and you always have to

always pay attention.

Plug leaks
But in the end I decided every hour to take the plug off. And it leaked a little bit, it was annoying to have to go every hour, but if I waited more it would get

wet. If I get distracted and do not put the plug on properly, the pee leaks … This does not happen to me anymore because I make sure I tighten it well.

A minority prefers the bag

It has happened to me while working, that without realizing it the plug came loose … and you get messy … Because of course, it is not that you get a little wet

… it is that you get soaked! And of course, you have to be careful that they do not see you in the bathroom … and, well in the end I have always solved it as

best I could. But now I always carry a whole change of clothes because of what might happen. Because you are always living in fear.

Topic: T-Control® Catheter Assessment

Security
It gives me a sense of security because as this is blocked [the guillotine], nothing goes wrong here.

Discretion
For men, you wear it down here, you hide it and you do not notice it with your trousers. And it gives me the feeling that it will hold better. […] More practical

than with a bag … You do not have to take off your trousers, underpants …

TOLEDO-CHAVARRI ET AL. 5
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All considered discretion to be important. Along these lines, one

of the participants who used a catheter with a bag commented that

T-Control® seemed to be a more discreet and practical option.

However, as the improvement in terms of discretion depends on the

current conditions of each catheterised person, for some it was not an

improvement on the already available device. Asked if they would use

T-Control® with or without a bag, they all answered that they would

prefer to use it without a bag.

4 | DISCUSSION

Negative emotions such as fear, anxiety, sadness or anger prevail

related to permanent urinary catheterisation. Current products meet

functional requirements, but entail limitations on the quality of life of

their users due to daily living issues including problems with the cath-

eter (size), bag (poor fixing and lack of discretion) as well as plugs (leak

and accidents). Although we have not found any previous research

focused on the emotional aspects of the experiential trajectory of the

catheterised persons, other qualitative studies point to the difficulties

of adaptation and the impact of catheters on the self-esteem, body

image and social life of its users.26,27

This impact of urinary catheters stems from limitations in their

design,27 and this is where T-Control® could improve the patient

experience, since patients valued the advantages of its closure system

and highlighted its ease of use, although one-handed operation

requires some learning. The device was perceived as safe, especially

due to the visual aid (green/red) in opening or closing the valve, a nov-

elty not available in other devices. In general, the robustness of the

device and being not very bulky were valued positively, demonstrating

that T-Control® would meet the fundamental requirements of func-

tionality, safety and manageability.

The information needed by catheterised persons includes, in addi-

tion to those mentioned in this study, information about the preven-

tion of problems and infections and the management of sexual and

social life.28 Despite this, users of indwelling catheters generally lack

the necessary information on this type of product, as well as its care,

making it difficult for them to adapt. For this reason, catheterised per-

sons and their caregivers feel ill-prepared for catheter management,

especially when faced with problem management.29 The care of the

catheterised patients could, therefore, improve with the involvement

of the health professionals,30 as well as providing them with more

information and psychological support.

4.1 | Limitations

This study was conducted with a small sample of indwelling catheter

users from just two medical centres. In addition, participants valued

the new device without it being inserted, since it is in the develop-

ment phase. This limits the experiential knowledge of the study. It is

necessary to carry out a clinical trial that allows the evaluation of its

clinical effectiveness and safety, as well as being able to quantitatively

assess its usability with a larger sample. On the other hand, we high-

light that the qualitative methodology has allowed us to discover pref-

erences regarding the currently marketed products in order to

improve the design of the T-Control® prototype.

5 | CONCLUSIONS

Current catheters are functional, but they do not provide a satisfac-

tory quality of life experience, so there is a wide opportunity to

improve such devices and thereby enhance the clinical and psycholog-

ical care of these patients.

Patients discussed their experience with urine retention, their

experience with traditional devices, and evaluated a prototype of

T-Control® without inserting it, as a concept. In this evaluation, all the

patients mentioned as attributes its ease of use, its safety (functional

and psychological), the comfort and the improvement over intimacy

that it provides. Similarly, all patients preferred not to use the device

with a collection bag if there is a guarantee that there will be no urine

leakage. These attributes belong to the sphere of quality of life, which

is why—in a first assessment—T-Control® could meet the requirement

of providing a better patient experience and its design can be opti-

mized with the perceptions collected from the catheterised persons.
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ANNEX I: —Question script

First impressions and experiences

1. What was your reaction at the beginning?

2. What impact does the catheter have on your life in general (in the

case of chronic use, what impact did it have at the beginning and

what impact does it have afterwards?) Have you changed habits

(specify: not drinking enough, leading a sedentary life, etc.)?

Physical Impact

3. How does the catheter affect you physically? sports wise/ dress-

ing wise
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Social impact

4. How does it affect you socially? work/hobbies/travel.

5. Does it affect the lives of the people around you? (family and

friends) How?

Psychological Impact

6. Have you ever experienced embarrassment from the catheter?

What happened? How did you experience it? How did you manage

the situation? What did you feel?

7. How does it affect you psychologically? How have your attitude

and emotions about the catheter changed since you started using

it until today? (detailing: self-image, stress, mood, shame, stigma,

feeling of loss of control, feeling of being sick and limited or older,

worries, etc.).

Interaction with the product and healthcare professionals

8. Do you usually have adverse effects that force you to make an

urgent appointment? (It can be leak, pain, infection, blockage, etc.).

9. Do you have any recommendations for improvement for health-

care professionals in general when addressing this issue?

ANNEX II : Think Aloud question script

First Part: During this part, participants will be able to see and touch

the following products:

• Conventional permanent urinary catheter, Foley type (product

available in Spain).

• Collection bag (product available in Spain).

• Flow closure plug (product available in Spain).

• Fixing tape.

Questions:

1. How practical are these products for you on a day-to-day basis?

2. What are the three advantages and three disadvantages of these

products?

3. What would you change in them, if you could?

4. Do you prefer to use a bag or a plug? (away from home and at

home, day-night, sport-no sport, etc.).

5. How and how often do you change the bag and plug?

6. Do you feel any physical difference between the use of a bag or a

plug? (pain Do you think that one of the two options generates

more pain? Which one? Where do you get that information from?

One or the other or the new solution?)

7. Do you feel any psychological difference between the use of a

bag and a plug?

8. If you use a bag, what disturbs you? (size, sound, difficult fixing

on the leg, etc.)

9. Have you suffered bag disconnections?

10. Have you experienced plug disconnections?

Second Part: Transition Question

• Have you ever been offered an intermittent catheter? If you do

not currently use it, why is that?

• A flow shut-off valve, called Flip-flo® (probably unknown to

patients as it is a product available only in other EU countries) is

placed on the table, its use is explained and each participant can

touch or examine it.

Questions:

1. What differences do you perceive with the product you are cur-

rently using?

2. What improvements would this product offer you, if available?

Third part: The T-Control® product is shown, its use is explained

and each participant can touch or examine it.

Questions:

1. What differences do you perceive with the product you are cur-

rently using?

2. What advantages do you find?

3. What are its disadvantages?

4. How can it affect quality of life (physical, psychological, social,

work, and family)?

5. What would you change in it? What risks do you see?

6. How would you use it (without or with a bag)?

7. How would you fix it?

8. How easy is it to use?

9. If they were available and you had to pay for them, what price

range would you put (min-max)?

10. Would you like to try it one day?
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