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Purpose: The main goal of this retrospective study is to explore the predictors of success in learning clean intermittent self-
catheterization (CISC) in patients over 65 years of age. The secondary goal is to assess whether in this population, the risk of
failure to perform CISC is greater, compared with patients under 65 with similar pathologies.

Methods: All patients older than 65 consulting between January 2011 and January 2016 for learning CISC were included. A
control population younger than 65 matching with sex, body mass index, and pathology was selected.

Results: One hundred sixty-nine of the 202 patients (83.7%) over 65 succeeded in learning CISC. Obesity (P <0.05), low pen-
cil and paper test (PP test) (P<0.01) and low functional independence measure (FIM) (P <0.01) scores were risk factors of
failure. No significant differences were found with sex or pathology. In multivariate analysis, low PP test perineum access (odds
ratio [95% confidence interval], 2.30 [1.32-4.42]), low FIM motor (1.04 [1.01-1.08]), and FIM cognition (1.18 [1.03-1.37])
scores were independent factors of learning failure. Compared to control group, age over 65 was not predictive of failure
(P=0.15).

Conclusions: Our study shows that success in learning CISC does not depend on age but on difficulties in mobility, access to
perineum and probably cognitive disorders.
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for the treatment of urinary retention in neurogenic bladders

INTRODUCTION

[2]. But increasingly, CISC is prescribed to patients with non-

Clean intermittent self-catheterization (CISC) was introduced neurogenic lower urinary tract symptoms (LUTS). Several

by Lapides et al. [1] in 1972. It is nowadays the gold standard

studies have demonstrated an improvement in quality of life in
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patients under CISC [3,4]. There are several indications for
CISC in older adults, either in neurological condition (myelop-
athy following neck osteoarthritis, lumbar spinal stenosis, mul-
tiple sclerosis [MS], etc.) or not (bladder outlet obstruction, un-
deractive detrusor [5], etc.).

Its effectiveness in prevention of infectious or renal compli-
cations, but also its safety, have been demonstrated, with a low
risk of urinary tract infection [6,7]. Aseptic or clean intermit-
tent catheterization (CIC) are taught to patients, with no evi-
dence of the superiority of one over the other on the occurrence
of complications. Guidelines on technique differ according to
scientific societies.

However, due to factors associated with cognitive, motor,
sensory, visual and even psychological disorders, healthcare
providers are often reluctant to propose such a therapy in older
patients, anticipating a learning failure. Very few studies have
been conducted in this population to assess the feasibility and
persistence of CISC [8-10].

The main objective of this study was to explore the predictors
of success in learning CISC in patients over 65 years. The sec-
ondary goal was to assess whether in this population an in-
creased risk of learning failure can be observed compared with
patients under 65 years.

MATERIALS AND METHODS

This retrospective cohort study included all patients over 65
years, according to the MeSH (medical subject headings) defi-
nition of aged patient [11], seen in an outpatient Neuro-urology
Department of a University Hospital for learning CISC between
January 2011 and January 2016, regardless of their pathology.
The indication of self-catheterization was generally carried out
by the unit’s doctors at a previous medical appointment. Pa-
tients were taught CISC during a day hospital, in which an oc-
cupational therapist and a neuro-psychologist assessments were
performed. The occupational therapist assessed functional abil-
ities using the functional independence measure (FIM) [12]
(which is a good reflect of functional limitation in daily living
activities). Ability to catheterize was estimated by the pencil and
paper test (PP test) [13], a simple test performed in less than 4
minutes that included exercises of grip, access to perineum and
cognitive tasks. Finally, patient learned and performed CISC
technique with a continence nurse, according to a formal pro-
tocol of therapeutic education. It comprises anatomy explica-
tions with scheme or dummy, presentation of several models of
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catheter, trials of opening packaging, grip catheter and han-
dling. Patient performed at least 2 trials of the technique, if pos-
sible on toilets, but it could be done on the wheelchair or on a
bed. A medical evaluation concludes the day hospital to pre-
scribe number of CISC by day and to adapt drug therapy if
necessary. If patients failed after the first session, a second or
third session could be proposed.

All data were collected retrospectively from medical records.
Data initially collected were age, gender, etiology, weight,
height, body mass index (BMI), FIM score, PP test score, if they
lived alone or not. Conditions leading to LUTS were classified
as neurological or nonneurological, central or peripheral ner-
vous system diseases, and in 6 categories (MS, traumatic and
nontraumatic spinal cord injury, cauda equina syndrome, con-
genital megacystis [“lazy bladder”], idiopathic, and others
[which included suprapontine diseases and nonneurological
diseases]). Missing data were not replaced.

Primary outcome was success or failure of this education
(whether the patient could practice CISC or not). It was collect-
ed at the end of the training session. For those who had several
sessions, the end of the last one was considered to define suc-
cess or failure to catheterize. Potential predictors tested were
age, gender, BMI and obesity, etiology of LUTS, functional abil-
ities by FIM and PP test (total and subscores).

For secondary objective, a control population of subjects less
than 65 years old, learning CISC during the same period and
with a minimum follow-up of one month has been set, match-
ing 1:1 with sex, pathology (based on the 6 categories previous-
ly mentioned) and BMI. Same data were collected. Outcome
was success or failure to perform CISC after training session.

Statistical analyses were performed with the R software for
Windows (Rx64 3.2.3, R Foundation for Statistical Computing,
Vienna, Austria). Verification of normal distribution of all vari-
ables was done with Kolmogorov-Smirnov test. A chi-square
test was performed to compare the qualitative variables or Fish-
er exact test when the expected number was less than 5. A
2-sample t-test was used for comparisons of quantitative vari-
ables or a Welch 2-sample t-test if variance was not equal. Sta-
tistical significance was set at the 95% level (P <0.05). A multi-
variate analysis using a logistic regression model was performed
to seek for predictors of failure of CIC learning.

RESULTS

We enrolled 202 patients over 65 years (mean age, 73.7 +6.2
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Table 1. Characteristics of study participants (n=202)

Characteristic Value
Age (yr) 73.6+6.2
Male sex 77 (38.1)
Living alone 63(31.2)
Etiology of LUTS
Multiple sclerosis 42(20.8)
Cauda Equina Syndrome or neuropathy 36(17.8)
Traumatic or nontraumatic spinal injury 38(18.8)
Not determined 29 (14.4)
Congenital megacystis 10(5.0)
Others 46 (22.8)
Comorbidities
High blood pressure 87 (43.1)
Cardiopathy 41 (20.2)
Pulmonary disease 35(17.3)
Nephrological disease 14 (6.9)
Diabetes 28(13.9)
History of cancer 48(23.8)
Treatment
Polymedication (=5 drugs) 116 (57.4)
Antipatelet agent 56 (27.7)
Anticoagulant 14(6.9)
Antidepressant 50 (24.8)

Values are presented as mean + standard deviation or number (%).
LUTS, lower urinary tract symptoms.

years) including 125 women (62%) (Table 1). LUTS were neu-
rogenic for 140 patients (69%).

One hundred sixty-nine patients (83.7%) successfully per-
formed the technique (Table 2), 16 patients underwent 2 ses-
sions (81.3% of success), 4 patients underwent 3 sessions (75%
of success). Rate of patients who successfully completed learn-
ing according to age and sex is shown in Fig. 1. Coude tip cath-
eter was useful for 3 patients, and 2 others needed specific tip (1
conical and 1 spherical, respectively).

A BMI over 30 kg/m’, defining obesity, was associated with a
failure to learn CISC (P =0.02). Patients who failed in learning
had a lower FIM score (P=0.004). Composite FIM motor
(P <0.001) and FIM cognition (P =0.043) scores were individu-
ally significant. Failure group had a lower PP test (P =0.009)
score, especially for the item “access to perineum” (P =0.002)
than success group. In contrast, items “cognition” and “prehen-
sion” were not statistically significant. Among patients over 65
years, the oldest were not at risk to fail.

In multivariate analysis (Table 3), several models were stud-
ied. In the first model with binary factors, obesity was a risk
factor of failure (P=0.014; odds ratio [95 confidence interval],
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Table 2. Univariate analysis of factors associated with success of
clean intermittent self-catheterization learning in patients over
65 years

. Success Failure
Variable (n=169) (n=33) P-value
Age >75yr 58(34.3)  14(424) 038
Mean +SD 73.8+59 748+74 0.34°
Female sex 100 (59.2) 25(75.8) 0.07¥

Body massindex > 30 kg/m*  17(10.2) 9(29)  0.019

Mean +SD 252+4.0 267+6.1 0209
Neurological disease 114 (67.4) 26(78.8) 020V
Central NSD 83(49.1)  20(60.6) 0.40°
Pathology

Multiple sclerosis 32(18.9) 10(30.3) 0.33%

CES or neuropathy 30 (17.6) 6(18.2)

T or NT spinal injury 34(20.1) 4(12.1)

Not determined 26 (15.4) 3(9.1)

Congenital megacystis 10 (5.9) 0(0)

Others 36(213)  10(30.3)

PP test

Total (/15) 128422  109+34 0.008"

Perineum (/5) 4.7+0.7 36+15 0.0029

Cognition (/5) 35£18  29+19 0.17°

Prehension (/5) 47+0.7 43+13 0129
FIM

Total (/126) 1082148 944+204 00049

Cognition (/35) 32.8+33  304%55 0.043%

Motor (/91) 7544132 640+182 <0.0019

Values are presented as number (%) or mean +standard deviation
(SD).

NSD, nervous system disease, CES, Cauda Equina Syndrome; T or NT,
traumatic or nontraumatic; PP test, pencil and paper test; FIM, func-
tional independence measure.

“Pearson chi-square test; "Fisher exact test; “Two-sample t-test; YWelch
2-sample t-test.
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Fig. 1. Success rate according to age and sex.
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Table 3. Multivariable association between predictors and clean intermittent self-catheterization learning success

Variable Model 1 Model 2 Model 3 Model 4
Female sex 0.49 (0.19-1.12) 0.13 (0.07-1.26) 0.15 (0.03-0.50)** 0.10 (0.02-0.40)**
Obesity 0.30 (0.11-0.80)* 0.72 (0.20-3.48) 0.79 (0.23-3.05) 0.67 (0.20-2.55)
Age >75yr 0.72 (0.33-1.60) 0.39 (0.54-5.65) 1.18 (0.44-3.37) 1.29 (0.47-3.77)

Neurologic etiology 0.5(0.19-1.21)
PP test perineum subscale -
PP test cognition subscale =
PP test prehension subscale -
FIM total -
FIM cognition subscale -

FIM motor subscale -

0.22 (0.05-1.58)
2.30 (1.32-4.42)**
1.06 (0.77-1.46)
1.08 (0.56-1.90)

0.67 (0.17-2.30)

1.05 (1.02-1.08)***

0.7 (0.18-2.41)

1.18 (1.03-1.37)*

- 1.04 (1.01-1.08)*

Values are presented as odds ratio (95% confidence interval).

Model 1, multivariate analysis including binary factors; model 2, multivariate analysis including binary factors and items of PP test; model 3, multi-
variate analysis including binary factors and FIM score; model 4, multivariate analysis including binary factors and subscores of FIM score .

PP test, pencil and paper test; FIM, functional independence measure.
*P< 0.05.**P< 0.01.*P< 0.001.

0.30 [0.11-0.80]). In the second model including items of PP
test, only the “access to perineum” item, remained significant
(P=0.016; 2.30 [1.32-4.42]). Obesity was not significantly asso-
ciated to failure, but acted as a confounder with the PP test “ac-
cess to perineum” item (P =0.54). In the third model including
FIM, female gender (P=0.006, 0.15 [0.03-0.50]) and a low FIM
total score (P<0.001, 1.05 [1.02-1.08]) were factors associated
with learning failure. The fourth analysis shows that low FIM
motor and low FIM cognition scores are independent risk fac-
tors for failure.

Compared to control population under 65 years, older adults
had lower PP test score (P <0.001) and lower FIM score (P <
0.001). No significant difference regarding failure or success to
perform CISC (P=0.15) has been found, with 179 patients
(88.6%) able to perform the technique in control group. Num-
ber of CISC prescribed was not different: 38% of patients in the
control group had a prescription for more than 3 CISC per day
(P=0.74).

DISCUSSION

Our study, the first of its kind, shows that CISC learning is pos-
sible in older adults. In this cohort, limiting factors to perform
the technique are functional and cognitive disabilities, perine-
um access difficulties, obesity and female gender.

Several limiting factors of CISC learning are usually men-
tioned: cognitive, motor difficulties, sensory disturbances, un-
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favorable anatomic factors, psychogenic and environmental
factors. The therapeutic education programs include a clinical
evaluation with generally achieving functional scores to assess
patient’s skills. No studies have been done specifically in older
adults to assess learning opportunities. In the general popula-
tion, very few studies focus on learning abilities [14,15], but
rather on adherence to CISC.

Our study shows that obesity can negatively influence learn-
ing, probably related to abdominal apron, embarrassing access
to the perineum. In women with spinal cord injury, ability to
perform CISC is affected once BMI exceeded 25 kg/m” [16].
Moreover, in multivariate analysis, only the PP test item “access
to perineum” remains significant, with a confounding effect of
obesity. In fact, obesity is one of the variables that could restrict
perineum access, especially in female patients in which length
of the arms could be insufficient to position the catheter in
front of the meatus due to abdominal apron, or in male patients
with buried penis. Furthermore, obesity was no more signifi-
cantly associated with the main outcome when FIM score was
included in the multivariate model. One hypothesis is that de-
cline in mobility may promote weight gain.

An assessment tool, the PP test [13], was established to as-
sess, in a simply manner, the feasibility of CISC for patients,
with a score of 0-5 for each item (grip strength, cognition, ac-
cess to perineum). A low PP test score was obviously expected
as a negative factor for learning CISC since it assesses the ca-
pacity to carry out this action. In contrast, a PP test score less
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than 10, even if it is unfavorable, should not contraindicate learn-
ing, as the minimum score in the success group was 7/15. Con-
versely, a score at 15 does not guarantee the success of learning.

Unsurprisingly, a low FIM score was also unfavorable to
learning. While global, this tool is used to evaluate the func-
tional abilities of patients. The score remained significantly as-
sociated with success for learning CISC in multivariate analysis,
either on the motor or cognitive item, reflecting the need of in-
tellectual in addition to pure motor skills for learning CISC.
The items of PP test and FIM have deliberately not been sub-
mitted within the same analysis as these two tests evaluate
functional capacities, with consequent redundancy.

No significant difference related to gender was found in uni-
variate analysis, and then though, intuitively, perineum in
women seems to be more difficult to access. This is possibly re-
lated to a lack of power of this study, sex appearing statistically
significant in multivariate analysis.

However, some limitations restrict our study’s interpretation.
First it was a single-center retrospective study, with no control
group and the present report is flawed by the biases inherent to
this study design. The initial assessment by a neurourologist
probably induced bias in initial patient selection, since those
whose learning is clearly impossible are not referred to day-
hospital to attempt CISC learning. Thus, this bias is supposed
to be similar with the younger patient. The choice of 65 age
limit is debatable. It is the most widely used the definition in lit-
erature for aged patient [11] while the World Health Organiza-
tion keep proposing 60 years old as a threshold. Currently the
notion of “physiological age” is usually preferred [17]. Unfortu-
nately, the study design did not permit to classify the patient
with geriatric scale such as Cumulative Illness Rating Scale [18].

In our study, neurological disorders are not a limiting factor
to CISC learning. This can be explained by the diversity of neu-
rological pathologies, leading to very different levels of disabili-
ty. Inclusion of all patients, regardless of their pathology, con-
structed a heterogeneous population. Other comorbidities in
nonneurological patients can also cause motor (rheumatic dis-
eases) or cognitive (iatrogenic) impacts.

Concerning cognitive disorders, these can be induced by the
responsible disease (MS), or be linked to other disease (demen-
tia for example). In a previous study on patients with MS, cog-
nitive impairment (assessed by Brief Repeatable Battery of
Neuropsychological Tests) does not seem to influence the ca-
pacity to learn the technique [14]. Many tests are available to
assess cognition, sometimes not validated in all pathologies.

Int Neurourol J 2018;22:65-71

Hentzen, et al. « Self-catheterization in Older Adults INJ

Absence of recommendations involves various tools used across
centers. Though, rationality of cognitive limitation to perform
CISC seems evident, since the technique includes schedule and
memorization tasks. Our study objectives role of patient’s cog-
nitive abilities, rate by the composite score FIM cognition, but
not on cognition item of PP test, probably less specific.

Visual disturbances, more common in older population (cat-
aract, macular degeneration, etc.), may complicate learning.
However, a blind patient in the study of Whitelaw et al. [8] had
managed learning. The study design did not permit us to assess
the impact of visual disturbances in our cohort.

Upper limb at least partially functional are important for in-
stallation (transfer, undressing), and for the technique itself.
Vahter et al. [14] found in patient with MS a correlation be-
tween learning failure and an Expanded Disability Status Scale
(EDSS), reflecting patient’s low mobility capabilities. For quad-
riplegics, it is agreed that the limit required by the classification
Zancolli is C6A/C5B [19], and sometimes patients need a con-
tinent catheterizable stoma. But physical disabilities are not in-
surmountable. In one of the few studies in older adults, a pa-
tient with only one functional upper limb was able to perform
CISC [8]. Despite digital osteoarthritis with low dexterity in
10% of patients in the study of Bennett and Diokno [9], they all
had acquired the technique. Ways of assessment are varied, and
depend on a part of the patients condition: EDSS in MS [20],
American Society Injury Association in spinal cord injured
[21], but also on what we want to assess. Prehension can be
evaluated by Nine Hole Peg Test [22], or by Action Research
Arm Test [23]. Spasticity assessment of adductors can be done
using the modified Ashworth scale [24]. Finally, transfer capa-
bilities can be evaluated by some items of motor FIM. Our
study did not evaluate upper limb function with a specific scale
because of time constraint during CISC education. The PP Test
assesses prehension with similar actions necessary for CISC,
and access to perineum. The FIM score by motor items assesses
partially upper limb function, and is statistically correlated with
Fugl-Meyer scale [25].

Disturbances of sensation can also interfere. Anesthesia of
the perineal area in patients with visual disturbances will make
learning difficult, since neither viewing the mirror, nor tracking
the touch will be easy. The evaluation is done by neurologic ex-
amination of the perineum. Similarly, sensory disorders in the
upper limbs make it more difficult to grip the catheter or to
spread labia in women to expose the meatus.

Anatomically, difficulties to reach the meatus may compli-
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cate learning, as buried, ectopic, distal urethral orifice and even
hypospadias urethra. In addition, women, especially old wom-
en, often do not have a clear knowledge of their perineum anat-
omy; many say “they never have looked at this part of their
body” In men, a prostate hypertrophy can block catheter inser-
tion by creating an obstacle to the passage. Using Coude or Tie-
man tip catheter generally overcomes this obstacle and facili-
tates CISC.

There are many environmental factors. It is demonstrated
that learning in a reference center with a standardized patient
education program improves chances of success [26]. Then, the
space environment at home, for example the presence of sink in
the bathroom or the ease of access to toilets, may interfere with
the pursuit of CISC. As a tertiary referral center, long-term fol-
low-up for CISC was made in several times in local institutions.
Adherence rate and complication as infections or urethral inju-
ries were not systematically available.

Moreover, psychogenic factors may also influence learning.
The missing data of neuropsychological assessment did not
permit us to use these for statistical analysis which could be re-
garded as a shortcoming due to the well-established impact on
this factor on CISC learning. Transition to CISC may represent
a new loss of function for the patient, even if he already knows
the abnormal functioning of his urinary tract. Several feelings
were described by patients: the feeling of loss and recovery of
function failure, anxiety, lack of knowledge about CISC, stigma
and negative associations, embarrassment about very intimate
learning, etc.[27]. Neuropsychological assessment also evalu-
ates the patient’s mental state and his feelings about CISC. To
best reduce the negative psychogenic factors, a methodological
guide complies with HAS (Haute Autorité de Santé in France)
recommendations was implemented for learning CISC [28].

Finally, age, does not affect learning success, showing that
decision to prescribe CISC must be influenced on functional
skills and not on age. Thus, Parsons et al. [29] on a study of 309
nonneurological patients, did not put any evidence of influence
of age or sex on adherence to CISC at 6 weeks, while another
study showed a lower adherence at 1-year follow-up in patients
over 60 years [30].

In conclusion, this study shows that older age is not a risk
factor for failure in learning of self-catheterize. Less functional
and cognitive abilities (FIM, PP test), and perineum access dif-
ficulties may favor the failure of learning. Severe disabilities do
not always result in unsuccessful learning. If the presence of
one unfavorable factor could not reject the patient to try the
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technique, probably accumulation of them is a good predictor
of failure. Follow-up of these patients will track down factors
affecting adherence to CISC at short and medium term.
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