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ORIGINAL ARTICLE

Appropriate versus Inappropriate urinary catheterization: A cross-
sectional study in a Tertiary Care setup.

Jamal Ara1, Aneela Altaf Kidwai2, Saleemullah Paracha3

ABSTRACT… Objective: To determine the frequency and appropriateness of urinary catheterization among adult patients admitted 
to the medical and surgical wards of a tertiary care hospital and the most common indication for each. Study Design: Cross-sectional 
Descriptive study. Setting: Abbasi Shaheed Hospital, Karachi. Period: April 1, 2021, to April 30, 2021. Methods: All adult patients of 
both genders admitted to the medical and surgical wards, including their respective sub-specialties, were included in the study, while 
the pediatric patients were excluded. Data was collected from all catheterized patients, including demographic characteristics and 
the indications for catheterization, regardless of the duration of catheter use. The appropriateness of catheterization was recorded 
based on established clinical indications. Results: Among 712 admitted patients, 348 (48.8%) were catheterized with an indwelling 
urinary catheter. Of the 348 catheterized patients, 210 (60.3%) were appropriately catheterized, whereas 138/348 (39.6%) patients 
were inappropriately catheterized. Altered state of sensorium was found to be the most common reason for catheterization whereas 
catheterization secondary to urinary incontinence without sufficient skin breakdown was found to be the most common reason for 
inappropriate catheterization. Conclusion: The frequency of inappropriate urinary catheterization at our tertiary care setup was 
found to be 39.6%, which is alarmingly high. These numbers highlight that a significant number of admitted patients are catheterized 
without a valid indication. These inappropriate catheterizations can be avoided, thereby preventing the complications related to 
urinary catheterization. The study results highlight the need for strict implementation of guidelines which will not only reduce the 
complication but will also cause financial benefit to the patients.
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INTRODUCTION
Urinary catheters are devices commonly used 
for the purpose of draining the bladder or urine 
collection. Among the different types of urinary 
catheters, Indwelling urethral catheters (IUC) are 
the most commonly used catheters in any hospital 
setting1, despite of the known side effects and 
serious complications including recurrent/chronic 
urinary tract infections and their repeated treatment 
leading to antibiotic resistance, urethral trauma, 
colonization of bacteria in urinary tract.2 Considering 
these disadvantages of IUC (Indwelling Urinary 
Catheters), researchers around the world have 
spent a great deal of time to assess the ongoing 
practices of urinary catheterization in admitted 
patients so that inappropriate use of catheters can 
be minimized.

Among hospitalized patients, Urinary catheterization 

is the most common intervention but as any 
other medical procedure, it has its own risks and 
complications. Catheter acquired urinary tract 
infection was found to be the most frequently 
occuring complication with catheterized patients at 
a 3-7% increased risk of developing CAUTI each 
day.3 About, 67% of all UTIs diagnosed among 
hospital inpatients4, and 97% diagnosed in ICUs 
were catheter induced.5 The risk of CAUTI was 
found to be positively related to the duration of 
catheterization.6 This not only increases the cost of 
healthcare significantly but has a major impact on 
the overall mortality and morbidity of patients. A 
study from Australia showed that the overall cost of 
treating a patient diagnosed with CAUTI was double 
as compared to the cost of treating patients without 
CAUTI.7 One of the most prominent reasons being 
increased length of the patient’s hospital stay.8
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Owing to the lack of local research, local data on 
CAUTI is scarce. However, a recent study from 
Peshawar, Pakistan found the incidence of CAUTI to 
be 37%. E.Coli was found to be the most common 
causative agent followed by Klebseilla Pneumoniae.9

We firmly believe that in a low-resource government 
funded hospital, cost effective patient care should be 
our priority. Considering the range of complications 
associated with IUCs and the heavy costs that 
accompany, a study to find out its frequency along 
with the common indications of catheterization in 
our setting is essential. This will not only add to the 
local data but will help us in reducing the rate of 
unnecessary catheterization ultimately saving both 
monetary and human resources.

METHODS
The primary objective of this study was to determine 
the frequency of catheterization in patients admitted 
at Abbasi Shaheed Hospital while the secondary 
objective was determining the frequency of 
appropriate and inappropriate catheterization and 
the most common indication for each. 

This was a cross-sectional study conducted at 
Abbasi Shaheed Hospital from the 1st of April 2021 
to 30th April 2021 to find out the frequency of IUC 
from Adult inpatient wards, including Medicine and 
Allied wards (Medical ICU, Nephrology, Neurology) 
and Surgery and Allied wards (Gynaecology, Surgical 
ICU, Orthopedics, Neurosurgery). All patients that 
were willing to participate and were catheterized 
with a Foley’s catheter were included in the study. 
Peadiatric patients and patients with other forms of 
catheters such as supra-pubic or condom catheters 
were excluded from our study.

A pilot study, to assess the validity of our study 
and questionnaire was done prior to the final study. 
Ethical Approval to conduct the study was obtained 
from Institutional ethical and scientific research 
committee (Ref no. 006/19). Data was collected 
using a self-designed questionnaire containing 6 
items. The content of the questionnaire was checked 
for clarity, accuracy, adequacy and understanding 
of language. The questionnaire included: Age and 
gender of the patient, place of catheterization 
(Emergency or ward), functional status of the patient 

(Ambulatory or non-ambulatory) and indication 
for catheterization. Table-I, shows the guidelines 
for insertion, ongoing care and removal indwelling 
urethral catheters as standard (CG-T/2011/140).10 
The indications included in this guideline were 
considered appropriate while remaining were 
labeled inappropriate.
Patients in our study were also categorized 
according to their mental status (Alert or altered 
sensorium)11,12 as confirmed by the consultant and 
the indication for their catheterization was inquired 
about in detail.

The selection of patients was done by non-probability 
sampling. Both verbal and written consent from 
both doctors and the patients was obtained. Age 
and Gender was confirmed at the time of obtaining 
consent and was also confirmed through patient 
files. Their doctors were then asked to fill out the 
study questionnaire.

The collected data was analyzed using SPSS 
version 20.0. The over-all frequency along with 
the frequency of appropriate and inappropriate 
catheterization was calculated. The mean age of 
patients, gender frequency, frequency of patients 
catheterized in wards and emergency and the most 
common indication in Medicine and Surgery wards 
was assessed individually. 

RESULTS
A total of 712 patients were admitted in our 
hospital during the study period in both medical 
and surgical wards combined. Among these 348 
patients were catheterized and therefore the 
frequency of catheterization was 48.8%. Out of 
these 348 patients, 180 (51.7%) were in medicine 
and allied wards, 122 (35%) in surgical and allied 
wards, 32(9.19%) in medical ICU and 14 (4.02%) 
in surgical ICU. This showed that the maximum 
number of catheterizations was done in the medical 
and allied wards.

Our study sample consisted of more females 
as compared to males, 188/348 and 160/348 
respectively. The male to female ratio was 0.85:1. 
Age of our patients was between 20 to 78 years with 
more than half being about the age of 60 (188/348 
(54.9%). Only 144 patients were catheterized in the 
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wards (41.3%) while the majority (188/348(54.0%) 
were catheterized in the emergency. (Table-II)

Among the patients in medical and allied wards, 
the majority had CNS (28.7%) or Gastrointestinal 
(16.09%) involvement while the involvement of 
other systems was rare (6.89%). Among patients in 
surgical and allied wards, most common indication 
was pre-operative catheterization (18.4%) followed 
by suspected postoperative urinary retention 
(16.67%). In both medical and surgical ICU, all 
patients were catheterized either for urinary output 
measurement or for altered sensorium. (Table-III)

Our study highlights that the rate of inappropriate 
catheterization was alarmingly high at 39.6% 
(138/348). The most common indication for 
inappropriate catheterization was found to be 
CNS involvement secondary to cerebrovascular 
accidents or dementia while the least number of 
inappropriate catheterizations were noted in patients 
with respiratory disorders such as Asthma, COPD 
etc as shown in Table-IV.

Among females, who had a higher frequency of 
catheterization, the most common cause was 
urinary incontinence 

On the other hand, altered sensorium was the most 
common indication for appropriate catheterization 
followed by catheterization for bladder emptying 
preoperatively and catheterization in critically ill 
patients.

TABLE-I

Acceptable indications for catheterization10

•	 Retention of urine (confirm with a bladder scanner first)

•	 Preoperative bladder emptying

•	 Bladder Irrigation

•	 For determining residual urine

•	 For introduction of cytotoxic drugs as a treatment for 
bladder cancer

•	 To conduct urodynamic tests

•	 Accurate measurement of urine output in critically ill 
patients or patients with shock

•	 In urinary incontinence when other measures have failed 
and some other special circumstances

TABLE-II

Demographic data of catheterized patients

Variable n (%)

Gender

Male 160 (45.9%)

Female 188 (54.0%)

Male: Female 0.85:1

Age

>60 years of age 188 (54.0%)

Catheterized Patients

Emergency 204 (58.6%)

Wards 144 (41.3 %)

TABLE-III

Frequencies of various indications of catheterization

Catheterized 
Patients n(%)

Appropriate 
Indications 

n(%)

Inappropriate 
Indications 

n(%)

Medical Wards 
n (%) = 180/348 (51.7%)

CNS indications 
100/348 
(28.7 % )

56/100
(56%)

44/100
(44%)

GIT indications
56/348

(16.09 %)
14/56
(25%)

42/56
(75%)

Other indications
24/348
(6.86 %)

8/24
(33.3%)

16/24
(66.7%)

Surgical Wards 
n (%) = 122/348 (35%)

Pre-operatively
64/348 
(18.4%)

22/64
(34.4%)

42/64
(65.6%)

Post- operatively
58/348 

(16.67%)
34/58

(58.6%)
24/58

(41.3%)

Catheterization in Medical/Surgical ICU
n (%) = 46/348 (13.2%)

Altered level of 
sensorium or 
measurement of 
urinary output.

46/348 
(16.04 %)

46/46
(100%)

0/23
(0%)

DISCUSSION
The goal of this study was to determine the frequency 
and indication of indwelling urinary catheterization in 
medical and surgical wards at a tertiary care hospital. 
The study’s findings were in line with those of other 
hospitals that had been previously cited, and our 
setup shows that inappropriate catheterization is a 
common practice among hospital in-patients. 
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According to the recognized justifications for 
this article, many patients were inappropriately 
catheterized even though they did not require one, 
and this may have led to catheter-related problems 
in some of these patients.

Our findings indicate that the overall prevalence of IUC 
was 48.8%; of these catheterizations, 39.6% were 
improper, which was comparable to the estimated 
prevalence of inappropriate catheterization in the 
prior studies13 (which ranged from 21% to 54%). 
In this investigation, which was carried out in the 
Netherlands, medical patients (32.4%) experienced 
more inappropriate catheterization than surgical 
patients (10.4%).13

This statistical result highlights the necessity for 
stricter enforcement of recommendations for when 
a Foley catheter should be used, combined with 
improved infection control and aseptic procedures. 
Along with greater execution, this highlights the need 
for center-specific standards given that almost 40% 
of our urinary catheterizations were not necessary.

The most prevalent incorrect cause for urinary 
catheterization, according to the study, was urine 
incontinence without severe skin breakdown. 
However, it’s possible that these catheterizations 
were carried out to make care by family members 
and nursing personnel easier. Since there is only 
one public restroom per ward in our arrangement, 
poor hygiene in these restrooms was a primary 
factor in why most patient attendants sought a Foley 
catheter. The majority of the patients in this group 
suffered from ischemic strokes, urine incontinence, 
were elderly and had trouble using the restroom, 

and no one was available to care for them. We came 
to the conclusion that doctors should exercise 
caution when prescribing catheterizations and utilize 
external catheters when necessary.

Minority of individuals had no obvious signs of IUC 
despite extensive analysis of their medical records. 
7/174 (10.1%). Along with the foregoing, another 
sign of improper catheterization was presumed 
urine retention, which sonographically could not 
confirm in 5/174 (7.2%) cases.

According to our study, changed state of 
sensorium was the most common reason for a 
proper catheterization. This might be for a number 
of reasons, including the patient’s incapacity to 
voice a desire to micturition, their limited mobility, 
or the requirement to assess urine flow. A recent 
research at a tertiary care facility in New Delhi 
found that 42.7% of patients with altered states 
of consciousness had their catheters inserted 
correctly.14 The second most frequent and well-
established indication for proper catheterization was 
emptying the bladder before surgery. Catheterization 
is recommended for a sizable portion of critically sick 
patients because treating these patients frequently 
necessitates accurate monitoring of urine flow. 
According to a study by M. Todd Greene, 40.3% 
of all catheterizations that were medically necessary 
but also accurately managed fluids in severely sick 
patients.15

Although the frequency of male and female 
catheterization was nearly equal in our patients, 
inappropriate catheterization among females may 
have occurred in part because of prevailing cultural 
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TABLE-IV

Appropriate and inappropriate catheterisation in our study

APPROPRIATE INDICATIONS
n=210

INAPPROPRIATE INDICATIONS
n=138

Altered level of sensorium 80(38.1%)
Urinary incontinence (without 
significant breakdown of skin)

90 (65.2%)

Prooperative bladder eptying 64(30.5%) Diabetic Foot 16 (11.6%)

Critically ill patients 46 (21.9%) No explicit indication
14
(10.1%)

Urinary retention confirmed on bladder scan 20 (9.5%) Suspected Retention 10 (7.2%)

Old age 8 (5.7%)
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factors, such as women’s privacy when using the 
bed pan, women’s ease of catheterization, or the 
request of their carers. Most female patients at 
our facility liked to have their catheters placed, as 
did their attendants. Inappropriate catheterization 
has been linked to female sex and non-ambulatory 
functional status, according to a prior study.16

Our survey revealed that emergency departments 
performed the majority of incorrect catheterizations. 
A large patient load and a poor assessment of the 
necessity for catheterization may be to blame for this. 
This was demonstrated by the fact that the majority 
of patients who had emergency catheterizations 
ultimately had them removed, which accounts for 
the brief mean catheterization length of 4.3 days. 
Data from a study published in 2014 demonstrate 
that UTI (urinary tract infection) is thought to be 
the most prevalent healthcare-associated illness. 
These figures illustrate how the increasing improper 
catheterization may result in the delirious adverse 
effects in these individuals (HAI)17 up to 36% of all 
illnesses connected with healthcare.18

However, our survey doesn’t examine how many of 
the ineffective and effective catheterizations resulted 
in a CAUTI. International research has previously 
shown this. Topal et al. found a relationship between 
CAUTI and improper catheterization, and that 
incidence of CAUTI was considerably decreased 
(P 0.001) by reducing urinary catheter usage and 
length.19 Further studies are needed to demonstrate 
a clear association because research also indicates 
that the best method to decrease the frequency of 
CAUTI is to decrease improper catheterization.20

Because of the various constraints of this survey and 
the fact that the patients were chosen sequentially 
and the sample was not drawn randomly, it is 
possible that the findings may not be regarded as a 
realistic representative of the complete community. 
Because the study was one-centric, its findings might 
not be relevant globally or even locally. Therefore, 
we advise that the majority, if not all, tertiary care 
facilities with busy emergency sets look forward 
to reviewing their indwelling urinary catheterization 
practise. Additionally, a pre-established indication 
criterion was used to analyse the patients together 
with their clinical notes. In several circumstances, 

the decision-maker for catheterization was not 
explicitly questioned.

We chose not to share the purpose and specifics 
of this study with the doctors who were questioned 
for patient information in order to prevent potential 
bias. In most, if not all patients, stating a valid 
rationale for catheterization may have occurred 
accidentally as a result of disclosing the reason. 
We do, however, think that there were no other 
substantial constraints, and that they would not 
have had a significant impact on the findings of our 
investigation.

As a result, our study differed from earlier ones since 
it is the first of its kind to examine the prevalence 
of urinary catheterization in Pakistan. The findings 
also suggest that catheterization is a common 
procedure at one of Karachi’s three main tertiary 
care facilities. The report then goes on to reveal 
a very significant issue connected to one of the 
most prevalent procedures in our neighbourhood 
hospitals. Inappropriate urinary catheterization may 
lead to an increase in possible adverse effects 
of catheterization, such as CAUTI, which are 
susceptible to not being followed up on given our 
healthcare system.

The survey’s findings will undoubtedly make treating 
doctors more cautious when determining whether 
an indwelling urinary catheter is necessary. Condom 
drainage, intermittent catheterization, or even supra-
pubic catheters, should be preferred over urethral 
catheterization in suitable patients.21 Prevention 
is always preferable to treatment, and CAUTI can 
be prevented if patients are carefully chosen for 
indwelling urinary catheters and stringent aseptic 
procedures are followed while utilising catheters. 
In addition, some studies demonstrate that a 
straightforward reminder to the treating physicians 
to remove an unnecessary urinary catheter 
results in a proportionally significant reduction in 
the duration of urinary catheterization and, as a 
result, results in a decreased CAUTI rate during 
the hospital stay.22,23 Although this specific aspect 
was not evaluated in our study, it was a regrettable 
consequence in other settings, thus it should make 
us as responsible practitioners more vigilant when 
caring for our patients.
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CONCLUSION
The disturbing findings in our setup call for doctors 
to evaluate urinary catheterization and its indications 
in local contexts and develop guidelines that better 
suit our epidemiological framework, as we would 
want to end our discussion on this note. A clinical 
audit, in our opinion, would be the best method to 
evaluate this in the majority of settings and would 
provide us a clearer view of not just the frequency 
but also the specifics of urinary catheterization as 
a clinical operation. We intend to follow up on this 
research with another study that will try to analyze 
this widespread clinical practise in more depth 
due to constraints at our setup and the lack of a 
mechanism to conduct an audit.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

SOURCE OF FUNDING
This research received no specific grant from any 
funding agency in the public, commercial, or not-for-
profit sectors.
Copyright© 23 Jan, 2026.

REFERENCES 
1.	 Lachance CC, Grobelna A. Management of patients 

with long-term indwelling urinary catheters: A review 
of guidelines. CADTH Rapid Response Reports. Ottawa 
(ON): Canadian Agency for Drugs and Technologies in 
Health; 2019.

2.	 Singha P, Locklin J, Handa H. A review of the recent 
advances in antimicrobial coatings for urinary catheters. 
Acta Biomater. 2017; 50:20-40. 

3.	  Fukushima T, Shoji K, Tanaka A, Aoyagi Y, Okui S, Sekiguchi 
M, et al. Indwelling catheters increase altered mental 
status and urinary tract infection risk: A retrospective 
Cohort Study. Annals of Medicine and Surgery. 2021 Apr 
1; 64:102186.

4.	 Magill SS, Edwards JR, Bamberg W, Beldavs ZG, Dumyati 
G, Kainer MA, et al. Multistate point-prevalence survey of 
health care–associated infections. New England Journal 
of Medicine. 2014 Mar 27; 370(13):1198-208.

5.	 Richards MJ, Edwards JR, Culver DH, Gaynes RP. 
Nosocomial infections in combined medical-surgical 
intensive care units in the United States. Infect Control 
Hosp Epidemiol. 2000; 21:510-15. 

6.	 Gould CV, Umscheid CA, Agarwal RK, Kuntz G, Pegues 
DA. Guideline for prevention of catheter-associated 
urinary tract infections 2009. Infect Control Hosp 
Epidemiol. 2010; 31:319-26.

7.	 Jackson T, Nghiem HS, Rowell D, Jorm C, Wakefield 
J. Marginal costs of hospital-acquired conditions: 
information for priority-setting for patient safety 
programmes and research. J Health Serv Res Policy. 
2011; 16:141-46. 

8.	 Alqarni MS. Catheter-associated urinary tract infection 
(CAUTI) in ICU patients. Middle East J Nurs. 2021; 
15(1):25-33.

9.	 Khan ZA, Salahuddin GS, Nowsherwan, Kamal M, Asghar 
M, Afridi MAR. Uropathogen isolates and their antibiotic 
sensitivity in patients with indwelling catheter-associated 
urinary tract infections. J Postgrad Med Inst. 2020; 34:68-
73.

10.	 Dartford and Gravesham NHS Foundation Trust. 
Guidelines for the Insertion, Ongoing Care and Removal 
of Indwelling Urethral Catheters. Dartford: DHNF Trust; 
2014.

11.	 Porth CM. Essentials of pathophysiology: Concepts of 
altered health states. Philadelphia: Lippincott Williams & 
Wilkins; 2007.

12.	 Kerr MJ. Nursing the neurological and neurotrauma 
patient. Totowa, NJ: Rowman and Allanheld; 1986; 2.

13.	 Laan BJ, Vos MC, Maaskant JM, van Berge Henegouwen 
MI, Geerlings SE. Prevalence and risk factors of 
inappropriate use of intravenous and urinary catheters 
in surgical and medical patients. J Hosp Infect. 2020; 
105:698-704. 

14.	 Bhatia N, Daga M, Garg S, Prakash SK. Urinary 
catheterization in medical wards. J Glob Infect Dis. 2010; 
2:83-90. 

15.	 Greene MT, Fakih MG, Watson SR, Ratz D, Saint S. 
Reducing inappropriate urinary catheter use in the 
emergency department: comparing two collaborative 
structures. Infect Control Hosp Epidemiol. 2018; 39:77-
84. 

16.	 Munasinghe RL, Yazdani H, Siddique M, Hafeez W. 
Appropriateness of use of indwelling urinary catheters in 
patients admitted to the medical service. Infect Control 
Hosp Epidemiol. 2001; 22:647-49. 

17.	 Meddings J, Rogers MA, Krein SL, Fakih MG, Olmsted 
RN, Saint S.  Reducing unnecessary urinary catheter 
use and other strategies to prevent catheter-associated 
urinary tract infection: An integrative review. BMJ Qual 
Saf. 2014; 23:277-89. 

18.	 Allegranzi B, Bagheri Nejad S, Garcia Castillejos G, 
Kilpatrick C, Kelley E, Mathai E. Report on the burden of 
endemic health care-associated infection worldwide: A 
systematic review of the literature. Geneva: World Health 
Organization; 2011.

19.	 Topal J, Conklin S, Camp K, Morris V, Balcezak T, Herbert 
P. Prevention of nosocomial catheter-associated urinary 
tract infections through computerized feedback to 
physicians and a nurse-directed protocol. Am J Med 
Qual. 2005; 20:121-26. 

20.	 Zhao T, Du G, Zhou X. Inappropriate urinary 
catheterisation: A review of the prevalence, risk factors 
and measures to reduce incidence. Br J Nurs. 2022; 
31(Suppl 9):S4-S13. 

6



Urinary Catheterization

MAY 2026 The Professional Medical Journal 33(5):771-777777

AUTHORSHIP AND CONTRIBUTION DECLARATION

1 Jamal Ara: Data analysis.

2 Aneela Altaf Kidwai: Interpretation. 

3 Saleemullah Paracha: Conception.

7

21.	 Tenke P, Kovacs B, Bjerklund Johansen TE, Matsumoto T, 
Tambyah PA, Naber KG. European and Asian guidelines 
on management and prevention of catheter-associated 
urinary tract infections. Int J Antimicrob Agents. 2008; 
31(Suppl 1):S68-S78. 

22.	 Dalen DM, Zvonar RK, Jessamine PG. An evaluation of 
the management of asymptomatic catheter-associated 
bacteriuria and candiduria at The Ottawa Hospital. Can J 
Infect Dis Med Microbiol. 2005; 16:166-70. 

23.	 Podkovik S, Toor H, Gattupalli M, Kashyap S, Brazdzionis 
J, Patchana T,  et al. Prevalence of catheter-associated 
urinary tract infections in neurosurgical intensive care 
patients: The overdiagnosis of urinary tract infections. 
Cureus. 2019; 11:e5494. 


