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Abstract 

Aims: The aim was to determine which criteria are most influential in   i in  the  atient’s 

choice of catheter during clean intermittent self-catheterization (CISC) education.  

Methods: a questionnaire exploring five traits (catheter design, catheter length, comfort of 

use  n rse’s ex lanations  and how easy it was to carry and dispose of the catheter) was 

administered to all patients who succeeded in performing CISC. The patients had to report 

the criterion that most influenced their choice, and rate the importance of each criterion 

from 1-4 on a Likert scale (strongly disagree, somewhat disagree, somewhat agree, strongly 

agree). The study assessed the impact that age, sex, etiology, dependency, motor or sensory 

upper limbs deficiency and position required to perform CISC may have had on the 

importance of the different criteria. 

Results: Seventy-three patients were included (mean age 50.9 ± 14.3 years). The most 

important criterion was the nurse's explanations (44%), followed by comfort of handling 

(32%), the discreet aspect of carrying the catheter (15%), catheter length (7%). The esthetic 

aspect was not important for 34 % of patients, whereas all the other criteria were important 

for at least 82% of patients. Comfort of handling was more often a priority for those with 

motor or sensory upper limbs disorder (p<0.01). The other characteristics of the patients did 

not impact the way they prioritized the criteria.  



Conclusion: These results highlight the importance of extensive training for nurses involved 

in CISC education, as their explanations have the greatest impact on the patient's choice of 

catheter. 
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1. Introduction 

Clean intermittent self-catheterization (CISC) was introduced by Lapides et al in 19721. 

Nowadays, it is the gold standard for the treatment of urinary retention in neurogenic 

bladders and is being proposed more and more often to patients with non-neurogenic lower 

urinary tract symptoms (LUTS). Several studies have demonstrated an improvement in the 

quality of life of patients using CISC2,3. The availability of hydrophilic and self-lubricating 

catheters has reduced traumatic and infectious complications and compact catheters have 

contributed to improved quality of life, allowing smoother integration  of CISC into the 

 atient’s social an  work life4. Some studies have been conducted to explore factors limiting 

CISC, whether difficulties learning or in continued use. These studies found that obesity, 

being female, or having motor or cognitive disorders have a negative impact on the ability to 

learn CISC5–7, and older age, important stress urinary incontinence, and dependency for CISC 

installation were predictive for a poorer adherence to the method8,9.  

Aseptic or clean intermittent catheterizations are taught to patients, with no evidence of the 

superiority of one over the other in terms of occurrence of complications. Guidelines on 

technique differ according to scientific societies. Teaching self-catheterization is now well 

established, and various nursing journals describe the different steps of the CISC educational 

program10. However, no studies have shown the benefit of these programs on successful 

learning or adherence11. Many psychological barriers can limit the practice of CISC12 but the 

main challenge is to obtain the patient's acceptance and long-term adherence to CISC, as 

urinary disorders are mostly chronic, and sometimes involve a risk of damage to the upper 

urinary tract specially in neurogenic patients like those with spinal cord injuries and multiple 

sclerosis.  



Currently there are many catheter models available. The choice may depend on different 

factors: grip disorder, ease of use, design and packaging, discomfort or pain when testing a 

specific material, specific anatomical conditions (male Tiemann or olive tip), longer catheter 

length in case of imperfect emptying, explanations given on how to use the catheter, etc. 

While the doctor and nurse involved in the patient's therapeutic education guide the choice 

of catheter according to medical criteria and the patient's physical capacities (despite the 

lack of objective and randomized studies for many criteria), the patient remains an active 

participant in the choice of model. Indeed, being involved in this process could encourage 

adherence to the treatment. 

The primary aim of this study was to evaluate which criteria are most important to the 

patient when choosing a catheter. The secondary aim was to assess whether the individual 

characteristics of the patient changed the importance he or she attached to each criterion. 

 

2. Methods 

2.1. Study design 

This study was approved by the local ethics review board, registration number 2018-A01644-

51, and all participants provided written informed consent before inclusion in this 

observational study. This study was registered on clinicaltrials.gov: NCT04033913. 

Participants were recruited in the Neuro-urology department, the day they came to learn to 

perform CISC (educational program).  

2.2. Participants 

Inclusion criteria were: adult patients who have successfully perform self-catheterization 

during the educational program in the Neuro-urology department. Exclusion criteria were 

only refusal to participate. Participants were recruited between November 2018 and August 



2019. Patients were included and completed the questionnaire on the day of the CISC 

training, so they had not yet tried CISC in their daily life.  

2.3. Procedure 

The questionnaire was developed based on meetings with experts and reviewing literature 

about what factors may contribute to patient satisfaction with their self-catheterization 

device. The panel of experts was composed of 7 doctors specialized in neuro-urology, 3 

nurses with significant experience in CISC therapeutic education, one occupational therapist 

and one neuropsychologist involved in therapeutic education. Based on literature review, 7 

criteria were singled out: “ esi n of the catheter”  “ acka in  a  earance”  “len th of the 

catheter”  “comfort han lin  the catheter”  “comfort intro  cin  the catheter”  “n rse’s 

ex lanations”  “easy to wear an   is ose of the catheter”. Base  on clinical ex erience  the 

criterion “comfort when intro  cin  the catheter” was eliminate   eca se the majority of 

patients try only one type of catheter after handling several, and therefore cannot compare 

comfort when introducing it into the urethra between several models. The experts also 

decided to combine the design of the catheter and the appearance of the packaging into a 

sin le criterion “catheter an   acka in   esi n”; the two criteria seem too similar to be 

distinguished. 

Five factors were therefore finally selected: “catheter and packaging design”, “catheter 

length”, “comfort using the catheter”, “n rse’s ex lanations”, “easy to carry and dispose of 

the catheter”.  

 This led to a short questionnaire with 5 questions:  

- Position in which CISC was performed (toilet, wheelchair, bed) 

- Number of types of catheter showed during therapeutic education 

- Importance of the different factors in the choice of catheter 



- Number of types of catheter tried during the therapeutic education 

- Choice of catheter (the first one tried, the second one, two different types, other) 

The importance of each criterion was rated from 1-4 on a Likert scale (strongly disagree, 

somewhat disagree, somewhat agree, strongly agree), and each patient had to report the 

most important criterion in the choice of the catheter. In this case, there was no need for a 

neutral mid-point on the scale because the question was not about satisfaction with a 

criterion, but about its importance in the  atient’s choice. Thus, a neutral mid-point was 

irrelevant.  

Nurses gave the questionnaire at the end of the training. Demographic data was collected 

(age, sex, etiology of urinary disorders) and some functional scores were taken during 

therapeutic education to assess dependency (Functional Independence Measure (FIM) 

score13), sensory-motor functions in the upper limbs (Motor hand disorders assessed by a 

Nine Hold Peg Test14 over 18, sensory hand disorders assessed by Weber compass and 

clinical examination), and CISC skills (Pencil and Paper Test15, maximum score of 15) 

 

2.4. Statistical analysis 

Statistical analyses were performed with the R software for Windows (Rx64 3.2.3, R 

Foundation for Statistical Computing, Vienna, Austria). Descriptive data were presented as 

means with standard deviation for continuous data and as medians with range for ordinal 

data and data not normally distributed. For secondary analyses, the res onses “stron ly 

 isa ree” an  “somewhat  isa ree” were  oole  into “ isa ree”  an  the responses 

“stron ly a ree” an  “somewhat a ree” into “a ree” to i entify associations with  atients’ 

characteristics. The association between patient characteristics and the choice of priority 

criterion was studied only for the 2 criteria most commonly identified as the most important. 



The impact of age, sex, etiology, score on the Pencil and Paper Test, dependency, motor or 

sensory deficit of the upper limbs, and the position in which CISC was performed on the 

importance of the different criteria was assesse   sin  Welch’s t-test and the Fisher Test. 

Significance was taken as p < 0.05.  

 

3. Results 

3.1. Patients characteristics 

Seventy-three patients were included, with a mean age of 50.9 ± 14.3 years. Patient 

characteristics are provided in Table 1. The majority of patients (89%) learned to perform 

CISC on the toilet (sitting or standing), 5.5% learned in a wheelchair and 5.5% in a bed. The 

majority of patients (97%) had seen at least two models of catheter, on average 2.8 ± 1.2 

were shown. Forty-six (63%) patients tried at least two different models of catheter.  

Forty-five patients (62%) chose the first model they tried, 18 (25%) the second one, 5 (7%) 

two models to adapt to their activities.  

Fifty-nine patients fully completed the questionnaire and 14 patients did not choose a most 

important criterion. All the other questions were completed.  

 

3.2. Most important criterion in catheter choice 

The most important criterion for the final choice of catheter was the nurse's explanations 

(44%), followed by the comfort of handling the catheter (32%). The discreet aspect of 

transport and disposal was a priority for 15% of patients, the length of the catheter for 7%, 

and the esthetic aspect only for 1 patient (2%). Results are summarized in Figure 1. Patients 

who did not answer this question were not different from those who completed the entire 



questionnaire, except at a lower mean age (44.2 ± 12.1 vs 52.5 ± 14.4, p=0.04). The 

comparison of the two groups is reported in Table 4 in supporting information.  

 

3.3. Importance of each criterion 

The way the catheter looked (design) was not important to 34 % of patients, whereas all the 

other criteria were important for at least 82% of them. The n rse’s ex lanations were the 

only criterion of unanimous importance. All the answers are reported in Figure 2. 

 

3.4. Impact of patient characteristics on the criterion they prioritized 

The comfort of handling the catheter was more often a priority for patients with sensory 

and/or motor deficits in the upper limbs (p<0.01). Age, sex, etiology of LUTS, Pencil and 

Paper Test fewer than 15, FIM score and position in which CISC was performed did not 

impact the choice of  atients’ prime criterion. All results are reported in Table 2. 

 

3.5. Impact of patient characteristics on the importance of each criterion 

Women were more likely to attach importance to catheter and packaging design than men 

(p=0.03). In contrast, patients who catheterized themselves in bed or in a wheelchair gave 

less importance to this criterion (p=0.02). Catheter length was important for 88% of women 

and only 60% of men (p = 0.03). 

Concernin  the criterion “easy to carry an   is ose of the catheter”  the n m er of  ifferent 

catheters seen were higher for patients who considered this criterion to be important (2.3 ± 

0.9 vs. 2.9 ± 1.2; p=0.04).  

Other patient characteristics did not influence the importance given to each criterion. All the 

results are reported in Table 3.  



 

  



4. Discussion 

Our study shows that in general all the criteria studied are important in the patient’s choice 

of catheter. Discrete transportation and disposal are more important than the design of the 

catheter. The most important criterion is the n rse’s ex lanations  followe   y ease of use 

and handling, especially for patients with sensory and/or motor deficits of the upper limbs.  

These results are not surprising since the different criteria mentioned are those explored in 

the questionnaire InCaSaQ on catheter satisfaction, defined on the basis of an open-ended 

interview with patients who performed CISC16.   rse’s ex lanations were often cited as the 

most important criterion. There is potentially a bias in these responses; the questionnaire 

was given by the nurse at the end of the training, and the patient might want to please the 

nurse/doctor with his or her answer. However, there are several other explanations for this 

choice. First of all, the nurse is a healthcare professional, specifically trained to provide 

therapeutic CISC education. He/she has specific knowledge that allows him/her to sum up 

the pros and cons of each type of catheter. Secondly, patients are unfamiliar with CISC so 

they rely on the person who has the expertise. Logan et al17 reported with patient interviews 

how learning CISC can be stressful and embarrassing. Nurses’ attitudes, including a friendly 

relationship and sufficient explanations are one of the main elements that promote a 

positive experience in CISC therapeutic education. In our study, of the 30 patients who left a 

free-form comment, 11 thanked or highlighted the nurse's professionalism.  

The need for easy use has been described by Denys et al18 as a factor that can lead patients 

using CISC to change their catheter type. It seems natural that when learning a new 

technique that may be quite stressful, an easy-to-handle catheter should be an important 

criterion. The importance of discretion when carrying and disposing of the catheter was 

evoked by Jaquet et al19 as paramount for patients who had been performing CISC for at 



least 6 months. Patients reported the importance of being able to hide the catheter in public 

places and they did not mention CISC at work, reflecting their desire for the discreet social 

integration of their CISC device.  

Women attached more importance than men to esthetics and more surprisingly to the 

length of the probe. One possible explanation is that male catheters are all relatively long, 

because of the length of the male urethra, while women may be "pleasantly surprised" when 

they discover that female catheters are relatively short, far from the image of indwelling 

catheters that they might be familiar with. The impact of enlarged prostate on catheter 

choice was not studied because among the men included, 4 had prostate hyperplasia 

diagnosed with ultrasonography, but this obstruction was not the cause of urinary disorders 

for any of them (detrusor underactivity or detrusor sphincter dyssynergia). 

This study is one of the only ones interested in the patient's perception of the different types 

of catheters during therapeutic education with a large sample. The interest is multiple; at 

present, the choice of catheter models is so vast that it is inevitable that the patient's choice 

be taken into account. The patient's participation in this choice makes him/her an "actor" in 

his/her treatment, and could promote adherence to CISC. In cases of multiple sclerosis, the 

American Association of Neurology recommends at a grade A level incorporating patient 

 reference in the choice of “ isease mo ifyin  thera y”  s   estin  that taking into account 

patient preferences may improve acceptance of and adherence to “disease modifying 

thera y”20.  he conce t of “share   ecision-makin ” has been expanding for several years in 

the treatment of chronic diseases. It is a process in which the  hysician elicits the  atient’s 

values and preferences about their care, has an evidence-based discussion of treatment 

options, and allows for a common treatment decision to be reached21. This approach 

showed several benefits in patient satisfaction and knowledge. The positive influence on  



adherence is less systematic and has been demonstrated in hypertension22 and asthma23 but 

not yet in neurological diseases such as multiple sclerosis 21,24 nor in neuro-urology. Better 

knowledge of which criteria are important to the patient can improve therapeutic education, 

but also provide a guide for the criteria to be met in the creation of new catheter models. 

This study has several limitations. First, the questionnaire used is not validated but was the 

result of an expert consensus. Secondly “n rse’s ex lanations” are a variable factor, 

depending on the habits, experience, preferences and perceptions of each healthcare 

professional. The presentation of the catheters will generally be adapted to each patient, 

depending on the transference and counter-transference of the situation. However, all the 

nurses participating in this session were very experienced with over 4 years of clinical 

practice in teaching CISC. Another limitation is the heterogeneity of the population, with a 

majority of women (79%) and neurologic patients (89%). But this probably reflects the 

population affected by CISC whose main indication is neurological urinary retention, with a 

large prevalence of multiple sclerosis. The answers obtained are subjective and can probably 

also be influenced by factors other than those tested (patient's environment, psychological 

state, duration of follow-up in the department). 

Different perspectives exist. The importance given to the nurse's message supports the need 

for learning CISC during a standardized therapeutic education program. Oh et al25 reported 

greater patient satisfaction when CISC was learned during a specific and standardized 

program, with better understanding and assimilation of the provided information. The 

explanations should allow the patient to choose the catheter best suited to his/her physical 

abilities and daily activities. It would be interesting to explore the long-term satisfaction 

(weeks, months, years) of patients with the catheter they chose based on the most 

important criterion in their choice. Even more than patient training and information, this 



study highlights the need for specific and detailed training of the nurses involved in 

therapeutic education programs. It is essential that they have a good understanding of the 

different characteristics of the catheters, and can present their advantages and 

disadvantages, without being influenced by the marketing arguments put forward by sales 

representatives.  

 

5. Conclusion 

A  atient’s choice of catheter type is strongly influenced by the explanations given by the 

nurse during therapeutic education. Comfort in handling is the second most important 

criterion. More important than the esthetics of the packaging and the catheter, is its ability 

to be carried discreetly and integrated into the patient's social life. These results highlight 

the importance of extensive training for nurses involved in CISC therapeutic education 

programs. 

  



 
Table 1: Characteristics of study participants 
LUTS: Lower urinary tract symptoms 
Sd: standard deviation 
 

Participants  

Age, years ± sd 50.9 ± 14.3 

Gender  

    Female 

    Male 

58 (79%) 

15 (21%) 

Neurologic etiology of LUTS  

     Central 40 (58%) 

     Peripheral 16 (23%) 

Etiology  

     Multiple sclerosis 27 (37%) 

     Spinal cord injury 6 (8%) 

     Cauda equina syndrome or neuropathy 14 (19%) 

     Neurological - others 7 (10%) 

     Non neurological 11 (15%) 

     Not determined 8 (11%) 

Number of catheter models shown, mean ± sd 2.8 ± 1.2 

Pencil and Paper Test (median, range) 15 [11-15] 

Sensory and/or motor hand disorders 35 (48%) 

Functional Independence Measure score (median, range) 105 [68-126] 

 
 
 
  



Table 2: Impact of patient characteristics on their priority criterion 
Only the results for the two designated priority criteria are represented 
LUTS: Lower urinary tract symptoms; sd: standard deviation; FIM: Functional Independence 
Measure; Priority: criterion identified as the most important for the choice of the catheter of 
the 5 proposed; Not: Another criterion identified as the most important  
 
 

Comfort of using the catheter 

 

Nurse’s explanations  

 
Priority 

n=19  

Not 

n=40 
p 

Priority 

n=26  

Not 

n=33 
p 

Gender  

Female 

Male  

  

 

16 (84%) 

3 (16%) 

 

32 (80%) 

8 (20%)  

 

1 

 

 

20 (77%) 

6 (23%) 

 

 

28 (85%) 

5 (15%) 

 

0.52 

Etiology of LUTS 

Non-neurological 

N. central 

N. peripherical  

 

2 (11%) 

12 (67%) 

4 (22%) 

 

10 (27%) 

20 (54%) 

7 (19%) 

 

0.40 

 

8 (31%) 

16 (61%) 

2 (8%) 

 

4 (13%) 

17 (57%) 

9 (30%) 

 

0.07 

Sensory or motor hand disorder 

Yes 

No 

 

 

13 (72%) 

5 (28%) 

 

12 (33%) 

24 (67%) 

 

< 0.01 

 

10 (42%) 

14 (58%) 

 

 

15 (50%) 

15 (50%) 

 

0.60 

 

Pencil and Paper Test  

15 

< 15 

 

 

14 (82%) 

3 (18%) 

 

28 (74%) 

10 (26%) 

 

0.74 

 

16 (67%) 

8 (33%) 

 

26 (84%) 

5 (16%) 

 

0.21 

Position 

On the toilets 

Wheelchair 

Bed 

 

 

17 (90%) 

1 (5%) 

1 (5%) 

 

37 (92%) 

1 (3%) 

2 (5%) 

 

 

0.80 

 

23 (88%) 

1 (4%) 

2 (8%) 

 

31 (94%) 

1 (3%) 

1 (3%) 

 

0.79 

 

Age 

(mean ± sd) 

 

55.3±14.5   

 

51.2±14.3 

 

0.32 

 

54.5±12.7   

 

50.9±15.6 

 

0.34 

 

Number of catheters seen 

(mean ± sd) 

 

 

2.9±1.2  

 

2.8±1.1 

 

0.74 

 

2.7±1.2  

 

2.9±1.1 

 

0.48 

FIM score 

(mean ± sd) 

103.0±10.8 104.9±13.0 0.61 103.6±13.8 105.0±10.9 0.71 

 

  



Table 3: Impact of patient characteristics on the importance of each criterion 
 he criterion “n rse’s ex lanations” is not mentione  since all  atients consi ere  it 
important  
 
LUTS: Lower urinary tract symptoms; sd: standard deviation; FIM: Functional Independence 
Measure; N. central: Neurological central; N. peripheral: Neurological peripheral; Imp: 
Im ortant criterion for the choice  corres on in  to  oole  res onses “stron ly a ree” an  
“somewhat a ree”;  ot im : Criterion not important for the choice, corresponding to pooled 
res onses “stron ly  isa ree” an  “somewhat  isa ree” 

  



 

 

 

 
Figure 1: Most important criterion in the choice of catheter designated by each patient 

 

 

  



Figure 2: Importance of each criterion on a 4-level Likert scale 

 

 

  



Supporting information: 

Table 4: Comparison of patient who completed the questionnaire fully or not 
 
LUTS: Lower urinary tract symptoms 
Sd: standard deviation 
FIM: Functional Independence Measure score 
 

 

Completed 
questionnaire  

n=59 

Not completed 
questionnaire  

n=14 
p 

Gender 
       Male 11 (19%) 4 (29%) 0.46 

    Female 48 (81%) 10 (71%) 
 Age (mean ± sd) 52.5 ± 14.4 44.2 ± 12.1 0.04 

Neurologic etiology of LUTS 
       Central  33 (59%) 7 (54%) 0.31 

    Peripheral 11 (20%) 5 (38%) 
 PP test 15 42 (71%) 8 (57%) 0.19 

Motor and/or sensory disorders 29 (49%) 8 (57%) 0.55 

FIM (mean ± sd) 104 ± 12 104 ± 13 0.94 

Number of catheters seen (mean ± sd) 2.8 ± 1.1 2.9 ± 1.4 0.91 
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