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Abstract

Introduction: Long-term urinary catheterization can significantly affect quality of life (QoL).
Suprapubic catheter (SPC) and indwelling urethral catheter (IUC) are commonly used, but their
impact on QoL and complication rates may differ.

Objective: To compare QoL outcomes and catheter-related complications in patients with SPC
versus [UC.

Methodology: A comparative cross-sectional study was conducted at Institute of Kidney diseases
Hayatabad Peshawar for a period of six months from March 2025 to August 2025. A total of 140
adult patients requiring long-term catheterization (>3 months) were enrolled, with 70 using SPC and
70 using IUC. QoL was assessed using the WHOQOL-BREF questionnaire. Catheter-related
complications were recorded. Independent t-tests and Chi-square tests compared continuous and
categorical variables, respectively. Multivariate linear regression was performed to adjust for
confounders including age, gender, comorbidities, duration of catheter use, and complications.
Results: SPC users demonstrated significantly higher QoL scores across all domains: physical (62.8
+11.4vs.55.6+12.1,p<0.001), psychological (65.1 £10.7 vs. 59.3£11.5, p=0.002), social (61.0
+ 12.9 vs. 54.7 £ 13.2, p = 0.005), and environmental (64.5 + 10.9 vs. 58.6 = 11.3, p = 0.003).
CAUTIs occurred in 23 (32.9%) SPC users versus 39 (55.7%) IUC users (p = 0.006), and urethral
trauma occurred only in IUC users 16 (22.9%). Multivariate regression confirmed catheter type as
an independent predictor of QoL.

Conclusion: SPC is associated with better QoL and fewer urethral complications compared with
IUC, making it a preferred long-term catheterization option in suitable patients, with attention to
stoma care.

Keywords: Catheters, Urinary; Quality of Life; Suprapubic Catheterization; Urinary Tract
Infections; Cross-Sectional Studies

INTRODUCTION

Urinary catheterization is widely used to manage bladder dysfunction in patients with urinary retention, neurogenic
bladder disorders, postoperative needs, and chronic mobility limitations [1]. The two most common long-term
catheterization methods are the indwelling urethral catheter (IUC) and the suprapubic catheter (SPC) [2]. Although
both achieve continuous urinary drainage, they differ in insertion route, associated risks, and their impact on patient
comfort and overall quality of life (QoL) [3].

The indwelling urethral catheter is often selected as it is easy to insert and it is applicable in a short-term [4].
Nevertheless, the chronic use of IUCs is associated with such complications as catheter-associated urinary tract
infections (CAUTI), urethral strictures, bladder spasms, discomfort, and deteriorated mobility [5]. These
complications tend to go beyond the physical symptoms to influence the psychological and social engagement and
reduce the overall QoL [6].

Another method that can be used namely suprapubic catheters is also surgically inserted and placed in the lower
abdomen especially in chronic catheter users [7]. The SPCs are linked to the reduction of urethral complications, easier
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maintenance, and the increase of comfort in a high number of patients [8]. There are also reports of possible advantages
of mobility, hygiene, and sexual functioning [9]. However, SPCs similarly face such issues as stoma infections and
complications of the insertion process [10]. The selection of SPC or IUC thus involves the consideration of patient
specific needs and long term outcomes [11].

Quality of life has become a central outcome in evaluating urinary catheterization, yet existing research shows mixed
findings regarding whether SPCs offer superior QoL compared to IUCs [12]. Evidence remains limited, especially
from diverse clinical settings and long-term user populations [13].

A clear gap exists in understanding which catheter type provides better overall quality of life; therefore, this study
aims to compare QoL outcomes between users of suprapubic catheters and indwelling urethral catheters.

METHODOLOGY

Study Design and Setting: A comparative cross-sectional study was conducted at Institute of Kidney diseases
Hayatabad Peshawar for a period of six months from March 2025 to August 2025. The objective was to determine the
quality of life (QoL) outcome in patients who have suprapubic catheters (SPC) and those patients with indwelling
urethral catheters (IUC).

Sample Size Calculation: The sample size was calculated using the WHO standard formula for comparing two
independent means [14]:

A two-sided a of 0.05, 80% power, and a moderate effect size (Cohen’s d = 0.5) were assumed. This effect size was
supported by previous literature reporting comparable QoL differences between catheter types, which observed an
effect size of approximately 0.49 between suprapubic and transurethral catheter users [2]. Based on these parameters,
the required sample was 64 participants per group (128 totals). After adjusting for a 10% non-response rate, the final
sample size was set at 140 participants (70 per group).

Sample Selection and Participants: A total of 140 adult patients needing long-term urinary catheterization (>3
months) was randomly recruited into the study by means of the outpatient urology clinics and inpatient wards. The
sample was split into two groups with 70 suprapubic catheter (SPC) users in Group A, and 70 indwelling urethral
catheter (IUC) users in Group B.

Inclusion and Exclusion criteria: The inclusion criteria consisted of the following: Ages: had to be 18 years or older,
suprapubic or indwelling urethral catheter: had to continuously use the catheter which was on at least three months,
understanding and answering the questionnaire: had to be able to understand and respond to the questionnaire, signed
informed consent: had to be signing an informed consent. The participants had to be excluded because of severe
comorbidities, which alone could affect the quality of life (e.g., advanced malignancy), or because of a catheter change
in the past two weeks because of infection or other complications.

Data Collection Procedure: The structured questionnaire was applied to gather data which was collected by the
trained research staff. The questionnaire included demographic and clinical data, such as age, gender, underlying
diagnosis, comorbidities, and catheter use period. History of catheters (complications CAUTIs, catheter blockage,
catheter leakage, catheter trauma at stoma, catheter infection), the frequency of catheter changes was also taken. The
validated WHOQOL-BREF questionnaire [15] that measures physical, psychological, social, and environmental
domains determined the quality of life and the scores were scored between 0-100 whereby a higher score gives better
quality of life.

Variables: The independent variable of the research was a type of the catheter suprapubic catheter (SPC) or indwelling
urethral catheter (IUC). The WHOQOL-BREF domain scores which comprised physical, psychological, social and
environmental domains were the dependent variables. The covariates, which have been taken into account in the
analysis, were age, gender, period of catheter use, comorbidities, and catheter-related complications.

Statistical Analysis: SPSS version 26 was used to analyze the data. Mean + standard deviation was used to summarize
continuous variables whereas frequencies and percentages were used to summarize categorical variables. The t -tests
were conducted on independent samples and Chi-square tests were conducted to compare the scores of QoL and
provide categorical comparisons between groups. To adjust the possible confounding factors (age, gender,
comorbidities, and time that the catheter was used in place) the multivariate linear regression analysis were conducted
on each QoL domain. A p-value of less than 0.05 was taken as statistically significant.

Ethical Considerations: The Institutional Review Board (IRB) of Hayatabad Medical Complex at Peshawar gave
their ethical approval. In order to ensure confidentiality, free and informed consent, participants were assured of free
will to leave at any given point.

RESULTS

A total of 140 participants were enrolled, including 70 suprapubic catheter (SPC) users and 70 indwelling urethral
catheter (IUC) users. As shown in Table 1, both groups were comparable in terms of mean age (SPC: 63.1 £ 12.8
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years; IUC: 59.8 + 13.5 years, t=1.60, p = 0.112), gender distribution (SPC: 43(61.4%) males; IUC: 39(55.7%) males,
¥? = 0.46, p = 0.498), and comorbidities including diabetes mellitus (SPC: 18(25.7%); IUC: 21(30.0%), y*=0.33,p =
0.566), hypertension (SPC: 26(37.1%); IUC: 24(34.3%), x> = 0.12, p = 0.723), and neurogenic bladder (SPC:
31(44.3%); TUC: 28(40.0%), %> = 0.28, p = 0.598). The only statistically significant difference between groups was

2752


http://www.tpmap.org/

r

TPMVol. 32, No. S8, 2025 Open Access
ISSN: 1972-6325
https://www.tpmap.org/

the duration of catheter use, which was longer in SPC users (14.2 £+ 4.8 months) compared to I[UC users (11.5 + 5.1
months, t=3.38, p=0.001).

Table 1: Baseline Demographic and Clinical Characteristics of Participants (N = 140)

Variable SPC Group (n= IUC Group (n= Test Test value | p-value
70) 70)

Mean Age (years) 63.1+12.8 59.8+13.5 t-test t=1.60 0.112

Male Gender 43 (61.4%) 39 (55.7%) Chi- =046 0.498
square

Duration of Catheter Use 142 +48 11.5+5.1 t-test t=3.38 0.001

(months)

Diabetes Mellitus 18 (25.7%) 21 (30.0%) Chi- =033 0.566
square

Hypertension 26 (37.1%) 24 (34.3%) Chi- ¥ =0.12 0.723
square

Neurogenic Bladder 31 (44.3%) 28 (40.0%) Chi- =028 0.598
square

Legend: Independent t-test was used for continuous variables (Mean Age: t = 1.60, p = 0.112; Duration of Catheter
Use: t = 3.38, p = 0.001). Chi-square test was used for categorical variables (Male Gender: x> = 0.46, p = 0.498;
Diabetes Mellitus: > = 0.33, p = 0.566; Hypertension: y> = 0.12, p = 0.723; Neurogenic Bladder: x> = 0.28, p = 0.598).
Statistically significant at p < 0.05.

There were significant differences in catheter-related complications. As demonstrated in Figure 1, CAUTI was found
in 23(32.9%) of SPC and 39(55.7%) of IUC users (3> = 7.51, p = 0.006), and urethral trauma was only observed in
TUC users 16 (22.9%) (x* = 18.33, p <0.001).Stoma infections were exclusive to SPC users 10(14.3%) (> =10.53,p
=0.001). Catheter blockage (SPC: 19(27.1%), IUC: 26(37.1%), x> = 1.68, p = 0.195) and leakage (SPC: 12(17.1%),
TUC: 18(25.7%), > = 1.56, p = 0.212) did not differ significantly between groups.
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Figure 1: Catheter-Related Complications among Study Participants

Legend: Chi-square test was applied for all categorical variables: CAUTI (y*> = 7.51, p = 0.006), Catheter Blockage
(*=1.68, p=0.195), Leakage (¥* = 1.56, p = 0.212), Urethral Trauma (x> = 18.33, p < 0.001), Stoma Infection (y* =
10.53, p =0.001). Statistically significant at p < 0.05.

SPC users demonstrated significantly higher QoL scores compared to TUC users across all WHOQOL-BREF domains.
As shown in Table 2, physical domain scores were 62.8 + 11.4 versus 55.6 + 12.1 in [UC users (t=3.63, p <0.001),
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psychological scores were 65.1 £ 10.7 versus 59.3 £ 11.5 (t=3.14, p = 0.002), social scores were 61.0 = 12.9 versus
54.7+£13.2 (t=2.86, p =0.005), and environmental scores were 64.5 = 10.9 versus 58.6 = 11.3 (t=3.05, p =0.003).
The largest difference was observed in the physical domain, indicating better physical functioning in SPC users.

Table 2: Comparison of WHOQOL-BREF Quality of Life Domain Scores

QoL Domain SPC Mean + SD IUC Mean + SD Test Statistic p-value
Physical 62.8+11.4 55.6+12.1 t=3.63 <0.001
Psychological 65.1+10.7 59.3+11.5 t=3.14 0.002
Social 61.0+£12.9 547+ 132 t=2.86 0.005
Environmental 64.5+10.9 586+ 113 t=3.05 0.003

Legend: Independent t-test was used to compare WHOQOL-BREF domain scores: Physical (t = 3.63, p < 0.001),
Psychological (t = 3.14, p = 0.002), Social (t = 2.86, p = 0.005), Environmental (t = 3.05, p = 0.003). Statistically
significant at p < 0.05.

Multivariate linear regression showed that catheter type remained a significant independent predictor of QoL across
all domains after adjusting for age, gender, comorbidities, duration of catheter use, and catheter-related complications.
As shown in Table 3, SPC use was associated with higher scores in the physical domain (f = +5.87, 95% CI: 2.98—
8.75,t=4.12, p <0.001), psychological domain ( = +4.92, 95% CI: 1.85-7.98, t = 3.16, p = 0.002), social domain
(B=+5.41, 95% CI: 1.99-8.82, t = 3.20, p = 0.003), and environmental domain (B = +4.73, 95% CI: 1.65-7.82, t =
3.05, p = 0.003), indicating consistent superiority of SPC over IUC.

Table 3: Multivariate Linear Regression for QoL Scores Adjusted for Confounders

QoL Domain Beta Coefficient (Catheter Type)* 95% CI Test Statistic p-value
Physical +5.87 2.98 -8.75 t=4.12 <0.001
Psychological +4.92 1.85-7.98 t=3.16 0.002
Social +5.41 1.99 - 8.82 t=3.20 0.003
Environmental +4.73 1.65-7.82 t=3.05 0.003

Legend: Multivariate linear regression adjusted for age, gender, comorbidities, duration of catheter use, and
complications. Beta coefficients for catheter type indicate SPC superiority: Physical (f = +5.87,t=4.12, p <0.001),
Psychological (B =+4.92,t=3.16, p = 0.002), Social (f =+5.41, t =3.20, p = 0.003), Environmental (§ = +4.73, t=
3.05, p=0.003).

Overall QoL differed significantly between groups. As illustrated in Figure 2, a higher proportion of SPC users
achieved high QoL 29(41.4%) compared to IUC users 12(17.1%) (x> = 9.51, p = 0.002), while low QoL was more
common among [UC users 30(42.9%) versus 16(22.9%) in SPC (x® = 8.78, p = 0.003). Moderate QoL scores did not
differ significantly between groups (SPC: 25(35.7%), IUC: 28(40.0%), > = 0.29, p = 0.589).
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Figure 2: Overall Quality of Life Categories Based on Composite Scores
Legend: Chi-square test applied for all comparisons: Low QoL (y* = 8.78, p = 0.003), Moderate QoL (y*>*=0.29,p =
0.589), High QoL (x> =9.51, p = 0.002). Statistically significant at p < 0.05.
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DISCUSSION

This study demonstrated that patients using suprapubic catheters (SPC) had significantly better quality of life
compared with those using indwelling urethral catheters (IUC). SPC users reported fewer CAUTIs and no urethral
trauma, while stoma infections occurred only in the SPC group. All WHOQOL-BREF domains showed higher scores
in SPC users, and catheter type remained an independent predictor of QoL after adjustment for confounders.
Compared with existing literature, these findings align with research showing that SPC use tends to reduce
symptomatic infections, urethral irritation, and discomfort compared with long-term urethral catheterization [16]. The
same results have been reported by previous researchers who discovered that SPC users feel less restricted in their
mobility and more comfortable in their everyday activities, as the scores of physical and environmental factors are
also higher here [17].

Moreover, previous studies have demonstrated that urethral catheters frequently have a role in embarrassment, pain,
and social limitation, which is the same case with the lower psychological and social scores among IUC users in this
study [18]. Other reports also emphasize that patients tend to like SPCs due to the ease of changing catheters and the
lack of interference with sexual activity, which determines the increased QoL in our SPC group [19]. Although some
sources mention that the QoL benefit can be advantageous in patients with a high degree of comorbidity or near
complete immobility, the general trend in the available literature is that SPC is the preferable choice in the majority
of long-term catheter users [20].

Limitations and Future Suggestions: The study was also limited because of single-center studies. sectional data, the
use of self-reported QoL scores and possible unmeasured. functional and socioeconomic status confounders. At the
rate of complications, it was evaluated as. the patient level instead of device-days that can lead to comparison with
other studies. Longitudinal multi-centre research-based studies need to be incorporated into future research as it would
determine QoL changes across time. time, feature device-day complication rates, investigate cost-effectiveness, and
involve. qualitative measurement in order to get a better view of patient experiences and preferences.

CONCLUSION

The Suprapubic catheterization is characterized by a much more improved quality of life than. indwelling urethral
catheterization between physical, psychological, social and environmental. domains. Less urethral complications and
CAUTIs are observed among the users of SPC, whereas the stoma-related. issues remain manageable. These findings
support the consideration of SPC as a preferred long-term catheterization method for suitable patients, with careful
monitoring and patient education to minimize stoma complications.
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