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STUDY DESIGN: Prospective, descriptive, analytical, observational study involving 12 multicenter, international centers from Spain
and lItaly.

OBJECTIVES: Determine the method for bladder voiding in spinal cord injury (SCI) patients concerning different intrinsic and
environmental variables.

INTRODUCTION: Neurogenic bladder is common in spinal cord injury (SCI) patients, profoundly impacting their quality of life.
While clean intermittent catheterization (CIC) is the preferred method due to fewer complications and infections and improved
quality of life, alternative methods like indwelling catheterization or condom catheters are viable options for bladder management.
METHODS: Data was gathered along the acute (at hospital admission), subacute (expectations at discharge) and hospital discharge
phases.

RESULTS: Data from 266 SCI patients was gathered. Main procedure for bladder voiding at the time of admission was indwelling
catheterization (n = 242, 91.0%) and CIC was the most used procedure at discharge (n = 122, 45.9%). CIC is the preferred procedure
when the evaluation of expectations at discharge is done (n = 181, 68.6%). The probability of achieving reflex voiding at discharge
was higher as the American Spinal Injury Association (ASIA) Impairment Scale score improved (p < 0.001). A relationship was
established with the level of injury (p <0.001) and body mass index (p =0.017), in addition to marital status, age and history of
depression. Initial information about CIC was mostly provided by the urologist (n = 137, 73.3%) while training was predominantly
done by the nurse (n =159, 87.8%).

CONCLUSIONS: Differences in neurogenic bladder management were identified regarding level and injury severity, SCIM, BMI,
marital status, age and depression history.
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INTRODUCTION

Spinal cord injury (SCI) is associated with numerous multi-system
complications such as cardiovascular, pulmonary, gastrointestinal,
neurologic or genitourinary problems, especially during the acute
phase of care [1]. In the case of the bladder, coordination between
both the central and peripheral nervous systems is essential for
the correct function of this organ. In SCI patients, either of these
can be altered, with urinary incontinence secondary to neurogenic
detrusor overactivity being the classic symptom. Therefore, its
pathophysiology is described as an alteration in the micturition

reflex that interrupts this reciprocal innervation leading to a
dysfunctional voiding pattern with resulting complications [2]. It
has been estimated that almost 80% of SCl patients experience
some degree of neurogenic bladder (NGB) within the first year
after the injury, with 42% of them being hospitalized due to these
problems [3]. In fact, both renal failure and urinary sepsis have
been historically considered major causes of death in SCI patients
[41.

The introduction of clean intermittent catheterization (CIC) in
the 1970s was an essential step in the urologic care of SCI patients,
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becoming the “gold standard” for the management of NGB [5, 6].
Compared to indwelling catheterization or the use of condom
catheters, CIC produces significantly fewer complications such as
stones, urinary tract infections, urinary tract fistulae, strictures or
cancer [7-9]. Although CIC is the optimal method of bladder
management in these patients, its performing or maintenance
might not be feasible in all patients due to age, gender,
comorbidities, level and severity of injury, upper extremity
function, spasticity and, in developing countries, access to running
water, sanitation, and catheter supplies [10]. In addition, incon-
veniences like the potential dependence on others and the often-
continued leakage lead to patient non-compliance and disconti-
nuation of CIC [11-13]. Therefore, alternative treatments such as
pharmacologic therapy [9], injection of botulinum toxin [14] and
surgical augmentation [15] or urinary diversion [16] have been
developed to address NGB physiology at the bladder level instead
of targeting the neurologic injury that leads to this condition.

However, little is known about the number of patients
undergoing CIC when they are discharged from SCI units, as well
as the main reasons for not opting for CIC to void the bladder.
Although there is some research about this topic [17], to our
knowledge, no study has been conducted neither in Spain or Italy
regarding the treatment of bladder dysfunction in SCI patients,
either during the acute and expectations at discharge phase or at
the time of discharge from the rehabilitation center.

METHODS

Study design

It was a prospective, descriptive, analytical, observational study involving
12 multicenter, international centers, five from Spain and seven from ltaly.
The main objective was to determine the method for bladder voiding
during both the acute and expectations at discharge phases, and at
hospital discharge in SCI patients. The secondary objectives were
determining the preferences for bladder voiding in patients with SCI
concerning sex, level of injury, cause of injury and body mass index;
establishing the factors and environment of the patient that might have
influenced the final method; knowing whether the timing of initiating CIC
after the acute phase influenced the final choice; determining the major
source of information about neurogenic bladder management at the time
of hospital discharge; establishing a link between training time and
adherence to CIC treatment; and determining the degree of satisfaction
and knowledge about CIC of both the patient and their caregivers.

Inclusion criteria included any patient in the acute phase with SCI of
traumatic or non-traumatic origin either admitted to the SCl unit for the
first time or referred from another unit or hospitalization center unless they
meet any exclusion criteria and have signed the informed consent.
Exclusion criteria included patients referred from other SCI units who had
already started a rehabilitation process; patients coming from countries
other than Spain and Italy whose follow-up was difficult to establish once
they were discharged; patients with mental or consciousness alterations
that were expected to impede the correct training and learning of bladder
management procedures; and any other medical factors that in the
judgment of the investigator are exclusionary.

The study was approved by the Clinical Research Ethics Committee of
the “Complejo Hospitalario de Toledo” (approval number 123, dated
October 16, 2017). All the procedures were in accordance with the ethical
principles of the Declaration of Helsinki, following good clinical practice
(GCP) and ICH guidelines. Written informed content was obtained from all
subjects before study-related procedures.

Data collection

Data was gathered in five questionnaires. The first one was completed at
the time of patient admission within a maximum period of two weeks, also
known as acute phase. Data included sociodemographic information
about the patient, duration of hospital admission, etiology of the injury,
complications, bladder management, scores in Spinal Cord Independence
Measure (SCIM), Hospital Anxiety and Depression Scale (HADS) and the
American Spinal Injury Association (ASIA) Impairment Scale, and expecta-
tions about the evolution of the patient. The second one was completed at
the time the patient was discharged from the SCl unit and was considered
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to have completed his or her rehabilitation period. Gathered data included
general information about the patient and complications during the
hospital admission, SCIM and HADS scores, and bladder management. The
other three questionnaires were completed only in those cases in which
patients underwent CIC. The first one was completed between two and
seven days after CIC proposal. The second one was filled between two and
seven days after CIC initiation and the last questionnaire was completed at
the time of hospital discharge. All these questionnaires included
information about CIC management and the perception of both the
hospital staff and the patient and/or caregiver.

The SCIM Il is a scale composed of 19 items covering three different
dimensions related to patient independence. These groups include
questions about self-care (score range, 0-20), breathing and sphincter
control (score range, 0-40) and both indoor and outdoor mobility (score
range, 0-40) [18]. On the other hand, HADS is a scale consisting of 14
items, grouped into two subscales. The first one is composed of seven
items and include information about depression, while the second one,
composed of another seven items, encompassed data about anxiety [19].
Finally, the ASIA Impairment scale classifies SCls as either complete or
incomplete. Grades include A, which indicates an absence of all motor and
sensory functions; B for patients who have some sensory function but no
motor function; C for patients who have more than half of the key muscles
below the neurogenic level with a grade less than 3; and D for injuries that
have at least half of key muscles below the neurological level with a grade
of 3 or more [20].

Statistical analysis

While qualitative variables were represented as absolute and relative
frequencies, quantitative variables were depicted as mean and standard
deviation (SD). To compare between procedures for bladder voiding, we
utilized an analysis of variance (ANOVA) test for continuous variables (or
Kruskal Wallis in case of lack of normality) and Pearson’s x* tests for
categorical variables. All analyses were performed through the SPSS v26.0.
Statistical significance was established at p = 0.05.

To analyze the association between categories of variables with bladder
management using CIC, a Multiple Correspondence Analysis (MCA) was
performed, which is used to detect and represent underlying structures
(relationships, associations) in a nominal categorical data set, allowing the
visualization of associations between categories of variables. The two
dimensions that provide the most relevant information and best explain
the variability of the results (dimension 1 and 2) were represented. The
analysis was performed with the Jamovi program (running under the R
language).

RESULTS
A total of 266 patients, 143 and 123 from Spanish and Italian
centers respectively, were recruited.

Method for bladder voiding

In the acute phase (at the time of admission to the SCI units), the
main method for bladder voiding was indwelling catheterization
(n =242, 91.0%), while in the expectations at discharge was to use
CIC (n=181, 68.6%) as the primary method, followed by reflex
voiding (n =35, 13.3%) and transurethral indwelling catheteriza-
tion (n = 22, 8.3%). At hospital discharge, intermittent catheteriza-
tion (n = 122, 45.9%), reflex voiding (n = 78, 29.3%) and indwelling
catheterization (n = 54, 20.3%) were mostly used (Fig. 1).

Final bladder voiding method concerning sex, level of injury,
cause of injury, body mass index and severity of injury

No statistically significant association was observed between
bladder voiding method and patient sex (p=0.260, Table 1).
Comparisons involving condom catheters were inherently limited
to male patients due to the nature of this modality. Patients with
lumbosacral injuries had the lowest percentage requiring indwel-
ling catheterization (5.9%), while intermittent catheterization was
most common in dorsal (56.9%) and lumbosacral (55.9%) injuries.
Reflex voiding was more frequent in patients with cervical or
lumbosacral injuries compared to those with dorsal injuries
(38.8%, 38.2% vs. 17.9% respectively). A significant association
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was observed between bladder management and injury level
(p <0.001). Among SCI patients, 158 (59.4%) had traumatic causes,
and 108 (40.6%) had medical etiologies, with similar bladder
voiding methods between groups (p =0.575, Table 1). Finally,
patients with higher body mass index (BMI) were more likely to
use condom catheter or indwelling catheters than intermittent
catheterization. Obesity significantly influenced bladder manage-
ment (p =0.017; Table 1).

Regarding severity of the injury, a statistically significant
relationship was observed between the ASIA Impairment Scale
and bladder management at discharge, with reflex voiding being
more frequent in patients with better ASIA scale scores (p < 0.001).
When ASIA grades were grouped, it was also observed that the
probability of achieving reflex voiding at discharge was higher as
ASIA improves (A/B vs C/D) (p < 0.001; Table 2). With regards to the
SCIM scores, a statistically significant relationship was observed
between partial and SCIM scores regarding bladder management.
In fact, SCIM score was higher in patients with reflex voiding at
discharge (p < 0.001; Table 3).

CIC
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0o Loweomsoou| Jow [T = oars oo | S 00% 0%

Acute

Expectations Discharge

Fig. 1 Method of choice for bladder voiding during the acute,
expectations at discharge and discharge phases in SCI patients.
Data not available from n = 2 patients for the subacute phase. More
than one method reported from some patients for the hospital
discharge data.

Patient and environmental factors that might influence the
final method for bladder voiding

No relationship was observed between educational level and final
voiding management (p=0.263). Regarding marital status,
indwelling catheterization was most common among widowed
patients (n =10, 52.6%), while intermittent catheterization was
mainly used in single (n = 40, 53.3%) and married patients (n = 65,
46.1%). In divorced individuals, reflex voiding was mostly achieved
(n=11, 45.8%). Statistically significant differences were observed
among the different groups (p < 0.001). Age was also significantly
associated voiding method since patients undergoing indwelling
catheter were older than those managed with intermittent
catheterization, reflex voiding or condom catheters (70.0+11.4
years vs. 47.4 + 16.8 years, 48.6 £ 17.5 years and 58.1 + 16.0 years,
respectively; p < 0.001).

Only 83% (n=22) presented a depression history. Of them,
40.9% (n=9) underwent indwelling catheter, 27.3% (n=26)
intermittent catheterization, compared to 18.4% (n=45) and
47.5% (n = 116) of patients without a history of depression. Reflex
voiding was similar in both groups (31.8% [n=7] vs 29.1%
[n=71]). The analysis revealed a statistically significant relation-
ship with depression history (p = 0.044), while no association was
observed between voiding method and anxiety history (p = 0.220;
Table 4).

Influence of the timing of initiating CIC after the acute phase
on the final bladder voiding method

A statistically significant association was observed between final
bladder management and the days between injury (first hospital
admission) and CIC proposal (p = 0.007), with fewer days for reflex
voiding than indwelling catheterization (p=0.014). A trend
suggested fewer days with intermittent catheterization than
indwelling catheterization (p = 0.083). Additionally, final manage-
ment was linked to days from injury to CIC initiation (p =0.002),
with reflex showing fewer days than permanent catheterization
(p =0.014), condom catheter (p = 0.018) or intermittent catheter-
ization (p = 0.045).

Degree of knowledge about CIC by patients and their
caregivers

Initial information about CIC involved in 73.3% of the cases the
urologist, in 54.0% the nurse and in 45.5% the rehabilitator

Table 1.
Condom catheter Indwelling catheterization
(N=10) (N=53)
Gender, n (%)
Male 10 (5.7) 37 (21.0)
Female 0 (0.0) 16 (18.2)
Injury level, n (%)
Cervical 6 (5.8) 26 (25.2)
Dorsal 5 (4.1) 26 (21.1)
Lumbar/sacrum 0 (0.0) 2 (5.9)
Etiology, n (%)
Traumatic 7 (4.4) 28 (17.7)
Medical 5 (4.6) 26 (24.1)
BMI group, n (%)
<25 5(34) 27 (18.2)
25-29.9 2 (2.5) 17 (21.0)
>30 4 (14.8) 7 (25.9)

Final bladder voiding method in patients with spinal cord injury (SCI) concerning sex, level of injury, cause of injury and body mass index.

Intermittent catheterization Reflex voiding P
(N=123) (N=178)
83 (47.2) 46 (26.1) 0.260
40 (45.5) 32 (36.4)
31 (30.1) 40 (38.8) <0.001
70 (56.9) 22 (17.9)
19 (55.9) 13 (38.2)
77 (48.7) 46 (29.1) 0.575
45 (41.7) 32 (29.6)
73 (49.3) 43 (29.1) 0.017
39 (48.1) 23 (28.4)

8 (29.6) 8 (29.6)

Statistical comparisons were performed using Pearson’s y2 tests. Values are represented as frequencies and percentages in relation to the category.

BMI body mass index.
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Table 2.  ASIA Impairment Scale respecting final bladder management.

ASIA Impairment Condom catheter, n

Scale (%) (N=10) (%) (N=53)
A 1(1.4) 20 (27.0)
B 0 (0.0) 4 (15.4)
C 3 (5.8) 21 (40.4)
D 6 (5.9) 8 (7.9)
Grouped
A/B 1 (1.0) 24 (24.0)
C/D 9 (5.8) 29 (19.0)

ASIA american spinal injury association.

specialist. The training was mostly provided by the nurse (87.8%).
According to the investigators’ opinion, 88.0, 88.3 and 99.2% of
patients understood the need for CIC during treatment proposal,
treatment initiation and hospital discharge, respectively. On the
other hand, 79.8% of patients undergoing CIC were prepared for
the procedure during treatment initiation, while this percentage
increased to 97.7% during hospital discharge.

Multivariate analysis

The multivariate analysis showed an association between bladder
management with CIC with the variables of no obesity, no
depression, <55 years, and dorsal and lumbosacral lesions (Fig. 2A).
On the other hand, bladder management through indwelling
catheterization or other methods other than CIC or micturition
was associated with obesity, depression, cervical injury and age
(=55 years; Fig. 2B).

DISCUSSION

Neurogenic bladder is a widely common complication among SCI
patients [3], significantly impacting quality of life for 40-60% of
them. It interferes with daily activities, creating a barrier to social
interaction and often requires extensive caregiver support making
it a costly condition [21]. Therefore, it is crucial to understand the
decisions underlying the choice of treatment for its management.

Our study found that indwelling catheterization was the main
method for bladder voiding during hospital admission, shifting to
CIC use during the subacute phase and hospital discharge. At
discharge, 45.9% of patients used CIC, followed by reflex voiding
(29.3%) and indwelling catheterization (20.3%). These findings
align with previous studies, although prevalence rates underscore
differences in clinical practices across region. In Switzerland,
intermittent catheterization was most common (39%) in SCI
patients [22], followed by indwelling catheterization (22%), while
in Taiwan, self-voiding was predominant (47.6%), followed by
indwelling catheterization (32.4%), whereas CIC usage remained at
18.4% [23]. Moreover, 55.0% of participants changed their voiding
method, especially among singles (44.9%) and those with cervical
(44%) and thoracic injuries (40.6%), a trend also observed in our
results. Other studies reported that 59.2% of the patients
underwent CIC at discharge from rehabilitation (61.5% male and
49.5% female), while indwelling catheterization stayed at 31.9%
(29.3% for males and 42.9% for females) [17].

Our study further highlights the role of injury level on bladder
management. Indwelling catheterization was less commonly used
in patients with lumbosacral injuries (5.9%), due to better motor
control, while intermittent catheterization was preferred in dorsal
(56.9%) and lumbosacral injuries (55.9%), reflecting its suitability
for neurogenic bladder management. Remarkably, although one
patient used suprapubic catheter at admission, none were
discharged with this method. This reflects clinical decision-
making in the participating centers, where other methods, such

Spinal Cord (2025) 63:530 - 537

Indwelling catheterization, n

Intermittent catheterization, n
(%) (N=118)

Reflex voiding, n
(%) (N=72)

51 (68.9) 2(2.7)
21 (80.8) 1(3.8)
21 (40.4) 7 (13.5)
25 (24.8) 62 (61.4)
72 (72.0) 3 (3.0)
46 (30.0) 69 (45.0)

as intermittent or indwelling catheterization, were preferred.
These findings suggest the need to tailor bladder management
strategies based on injury severity, functional capacity, and clinical
context. Additionally, the public healthcare systems in Spain and
Italy, which offer subsidized or free access to catheters and other
essential supplies [24, 25], likely reduce financial barriers that
could influence management decisions. However, indirect costs
(caregiver support, transportation) may still affect adherence. In
contrast, healthcare systems in other regions, where out-of-pocket
expenses are more prevalent, may impose significant financial
burdens that heavily impact patient choices.

Our study revealed that gender and injury etiology are not
associated with bladder management, unlike the injury level and
the BMI. This contrasts with previous research, where significant
gender differences in bladder management were reported. For
instance, a Norwegian study on SCI patients reported that males
were more likely to perform CIC (72.8% vs. 48.5%) and use
condom catheters, while females showed a higher reliance on
Mitrofanoff uroplasty (1.7% vs. 7.4%, p <0.01) and incontinence
pads (8.3% vs. 35.3%, p<0.01) [26]. These differences were
particularly notable based on injury levels, particularly in thoracic
injuries. Suprapubic catheter use at discharge was higher among
females (22%) than males (17%), with females having thoracic
grade A, B, C injuries showing higher odds of this method
(p=0.013) [27]. Similarly, a 40- to a 50-year follow-up study
among 43 SCI patients in China reported that 75% of males with
SCI initially used condom catheter, decreasing to 42% by the
eighth 5-year interval, while 33% of females consistently used CIC
over the same period [27]. Condom catheterization was more
common in cervical injuries (63%) than in lower-level injuries
(42%), with a similar decline observed over time. Additionally,
another study observed that females were more likely to use
bladder storage medications (p < 0.001) and Mitrofanoff uroplasty
(7.4% vs. 1.7%), while males relied on CIC (72.8% vs. 48.5%) and
condom catheters, particularly in individuals with AIS grade C or
higher sub-cervical injuries [28]. In contrast, our study found no
significant gender differences in bladder management methods
available to both male and female patients. Comparisons
involving condom catheters were inherently limited to male
patients, and intermittent catheterization being the most frequent
method at discharge (45.9%), particularly in patients with dorsal
and lumbosacral injuries (56.9 and 55.9%, respectively). These
differences may reflect variations in clinical practices, patient
populations, and injury characteristics. While previous studies
highlight the influence of gender and injury level on bladder
management, our results suggest that management strategies
should be tailored to functional recovery and the availability of
optimal management options, such as CIC, which is associated
with fewer complications and better outcomes.

Regarding the time to treatment initiation, it ranged from
40 days of reflex voiding to over 100 days for condom
catheterization, with intermittent and indwelling catheterization
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36.7 (5.3)

27.4 (7.1)

11.9 (5.7)

24.6 (10.6)

Respiration and sphincter management (score

range 0-40), Mean (SD)

26.3 (10.4)

14.2 (8.9) 5.4 (5.7) 17.0 (11.3)

Mobility and transfers (score range 0-40), Mean (SD)

SD standard deviation.

between these values. This aligns with previous studies that
reported a median of 58 days for long-term bladder management
in SCI patients [29], while a Western Australian retrospective study
found a median of 21.5 days for initial indwelling catheterization
until progressing to CIC, extending to 40.4 days for patients with
complete tetraplegia [30].

The duration of indwelling catheterization is particularly
relevant. A retrospective study of inpatients with a new-onset
SCl recommended limiting indwelling catheterization to 30 days
to reduce urinary tract infection risk, which may may increase by
four beyond this period [7]. In our cohort, the relatively short
duration of indwelling catheter use before transitioning to other
modalities reflects efforts to minimize such risks while promoting
safer long-term strategies like CIC.

Additionally, the role of education in successful blader manage-
ment was evident in our results, with urologist providing initial
information (73.3%) and nurses leading patient training (87.8%).
This aligns with findings from a Norwegian survey [24], where
specialist at the spinal cord units were the main source of advice
(45.9% female vs. 42.1% male), followed by general practitioners
(29.7% female vs. 32.2% male) and urologists (24.3% female vs.
19.8% male) particularly for patients with tetraplegia compared to
patients with paraplegia (52.6% vs 42.9%). Our study showed high
preparedness rates for CIC at discharge (97.7%) highlighting the
effectiveness of education in ensuring safe, long-term bladder
management.

Regarding the time of CIC training sessions, previous studies
have highlighted differences based on patients characteristics.
One study found similar catheterization times for men (8.8 min)
and women (8.5 min) (p = 0.864), but longer times for patients
with cervical injuries (mean 12.4 min), women requiring care-
giver assistance (mean 20 min), and in obese/overweight women
(145min vs. 7min for normal weight, p=0.036). These
variations may impact treatment adherence and long-term
decision-making in bladder management [31]. In our study,
97.7% of patients were adequately prepared for CIC at discharge
underscoring the role of healthcare professionals in effective
training. However, a survey among 1479 SCI patients identified
challenges associated with CIC use, including inconvenience
(36%), leakage (20%) and infections (19%) [32]. Similarly, another
study reported that 42% of the patients transitioned from CIC to
urethral indwelling catheterization (21.4%), citing recurrent
urinary tract infections, incontinence, nephrolithiasis, depen-
dence on caregivers and urethral structures [33]. Our findings
align with these observations, emphasizing the importance of
individualized support and education to ensure successful CIC
use and reduce barriers.

This study has several strengths that enhance its relevance
and applicability. Its prospective, multicenter design, involving
12 SCl units across Spain and Italy, ensures a broad representa-
tion of real-world clinical practices and captures variations
across diverse healthcare settings. The use of validated tools
(SCIM and ASIA Impairment Scale) strengthens the reliability of
the findings, while the analysis of patient-specific and environ-
mental factors (BMI, injury level, marital status, and depression
history) provides valuable insights for personalized care. The
emphasis on real-world data bridges the gap between con-
trolled research environments and routine clinical practice,
highlighting the practical challenges and successes of transi-
tioning patients into long-term management. Additionally, high
preparedness rates for CIC at discharge underscore the
effectiveness of education and support provided by healthcare
professionals. However, its focus on two Southern European
countries may limit generalizability. The absence of systematic
urodynamic evaluations, such as post-void residual volume or
detrusor-sphincter dyssynergia, also restricts the ability to assess
the functional adequacy of reflex voiding. Furthermore, the
study focuses on the hospitalization period without evaluating
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Table 4. Patient and environmental factors that might influence the final method for bladder voiding.
Condom catheter Indwelling catheterization Intermittent catheterization Reflex voiding p
(N=12) (N=54) (N=122) (N=78)
Education level, n (%)
No studies 1(6.3) 3(18.8) 10 (62.5) 2 (12.5) 0.244
Primary studies 6 (5.8) 30 (28.8) 42 (40.4) 26 (25.0)
Secondary studies 4 (5.5) 9 (12.3) 35 (47.9) 25 (34.2)
Professional training 0 (0.0) 6 (25.0) 10 (41.7) 8 (33.3)
University studies 1(2.9) 3 (8.8) 19 (55.9) 11 (32.4)
Others 0 (0.0 2 (50.0) 1 (25.0) 1 (25.0)
Marital status, n (%)
Single 4 (5.3) 4 (5.3) 40 (53.3) 27 (36.0) 0.001
Married 4 (2.8) 37 (26.2) 65 (46.1) 35 (24.8)
Divorced 1(4.2) 2 (8.3) 10 (41.7) 11 (45.8)
Widower/Widow 2 (10.5) 10 (52.6) 4 (21.1) 3 (15.8)
Other 1 (20.0) 0 (0.0) 2 (40.0) 2 (40.0)
History of depression, n (%)
Yes 0 (0.0) 9 (40.9) 6 (27.3) 7 (31.8) 0.044
No 12 (4.9) 45 (18.4) 116 (47.5) 71 (29.1)
History of anxiety, n (%)
Yes 1(7.7) 0 (0.0 6 (46.2) 6 (46.2) 0.220
No 11 (4.3) 54 (21.3) 116 (45.8) 72 (28.5)

Statistical comparisons were performed using Pearson’s y2 tests. Values are represented as frequencies and percentage in relation to the category.
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Fig. 2 Multivariate analysis of bladder management strategies among SCI patients. A Associations of CIC with nominal categorical
variables. B Associations of indwelling catheterization or other non-CIC methods with nominal categorical variables.

post-discharge adherence. Despite these limitations, the findings marital status, age and depression. Reflex voiding at discharge was
provide actionable insights into neurogenic bladder manage- higher as the ASIA Impairment Scale score improved. CIC was
ment and highlight areas for improvement. Future studies more common in patients without obesity or depression, age
should incorporate longer follow-up periods, urodynamic below 55 years and either dorsal and lumbosacral injuries. The

assessments, and adherence data to optimize SCI patient care. timing of CIC initiation also had an influence (reflex voiding
CIC is the “gold standard” for the management of neurogenic occurred sooner than indwelling catheterization), and there was a
bladder, due to fewer complications and a higher quality of life. trend towards an earlier CIC use.

However, it may not be the final method, as patient conditions

and environmental factors influence bladder management. In this

study, CIC is the most used procedure at discharge. Factors DATA AVAILABILITY

affecting bladder management included injury level, BMI, SCIM, Data is available from the corresponding author upon reasonable request.
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