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Frequency of Catheter Induced Urinary Tract Infections Following Major Gynecological 

and Obstetrical Surgeries, in a Tertiary Care Centre, Pakistan 
Maria Jabeen, Tahira Yasmeen, Uzma Shabab, Naila Parveen, Abeer Babar, Komal masroor 

ABSTRACT 

Objective: The aim of this study was to determine the frequency of catheter associated urinary tract 

infections in patients undergoing major gynecological & obstetrical surgeries. 

Methodology: This cross-sectional study was conducted in the Department of Obstetrics & 

Gynecology, Liaquat National Hospital & Medical College, Karachi. Duration of this study was six 

months from 1st December 2018 till 31st May 2019. A total of 246 patients were included in the study. 

Sample collection was done using non probability consecutive sampling technique. Patients who had 

routine catheter insertion for duration of 1-2 days during major gynecological and obstetrical surgeries 

were included in this study.  

Results: A total of 246 patients who met the inclusion and exclusion criteria were included in the study. 

Patients were divided according to the duration of post-operative catheter exposure days (1 & 2). Sixty 

five patients were reported to have catheter induced urinary tract infection (UTI) with an overall 

infection rate of 26.4%.The highest rate of urinary tract infection (47.5%) was reported in patients who 

had their catheters removed on post-operative day 2. Most prevalent organism causing catheter induced 

UTI was reported to be E coli (22.4%). Chi Square test showed statistical significant association with p 

value 0.001 with the duration of catheterization removal and catheter induced UTI.  

Conclusion: Prolonged duration of indwelling Foley catheter in post-operative Gynecology patients 

was associated with an increased incidence of Urinary Tract Infection. Multiparous women are more 

prone to get CAUTI as compared to nulliparous women. 
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INTRODUCTION 

One of the most prevalent bacterial infections, 

urinary tract infections (UTIs) affect approximately 

150 million people annually worldwide. There are 

two types of urinary tract infections: simple and 

complicated. Females who have no anatomical or 

neurologic abnormalities in the urinary tract are 

more likely to experience simple urinary tract 

infections. Complicated urinary tract infections  
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occur either due to structural or functional 

abnormality.1 Indwelling urinary catheters are the 

cause of up to 80% of complicated urinary tract 

infections in the United States. Catheter-associated 

urinary tract infections (CAUTIs) are the infections 

of the urinary tract that occur in patients whose 

urinary bladder have been catheterized or has had a 

catheterization in the previous 48 hours.2  

The most prevalent nosocomial infection, catheter-

associated urinary tract infections account for one 

million annual cases in the United States3. This is 

the leading cause of secondary infections in the 

bloodstream. Chronic indwelling catheters are used 

to manage 3–10 percent of long term care 

residents.3 The annual costs of catheter-associated 

urinary tract infections that could have been 

avoided are estimated to range from $115 million to 

$1.82 billion.3 Age, female gender, diabetes, and 

prolonged catheterization time are all the risk 

factors for catheter induced urinary tract 

infections.4 With a daily risk of 3–7%, the duration 

of the catheterization is the most important factor in 

the development of bacteriuria.4 A study conducted 
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in United States of America reported that, long term 

care facilities had a mean of 3.2 urinary tract 

infections per 1000 catheter days.4 Anecdotal 

studies also observed in their research that 

incidence of catheter-associated urinary tract 

infections was 7.78 per 1000 catheter days in the 

intensive care unit (ICU), where infection rates are 

3–5 times higher than in other hospital patient care 

areas.4 

Overuse of antibiotics, increased lengths of stay, 

and higher health care costs are all linked to 

Catheter-associated urinary tract infections in 

intensive care units. Fungi and both Gram-negative 

and Gram-positive bacteria can cause infections of 

urinary tract. The most prevalent pathogen in both 

non-complicated and complicated urinary tract 

infections is uropathogenic Escherichia coli 

(UPEC), accounting for 75% and 65% of 

infections, respectively. Enterococcus spp. are the 

overall most common causative organisms after 

uropathogenic Escherichia coli. In complicated 

infections of urinary tract, common pathogens may 

include Staphylococcus aureus (3%), Proteus 

mirabilis (2%), Pseudomonas aeruginosa (2%), 

group B Streptococcus (2%), and Klebsiella 

pneumonia (8%). Antibiotics constitute the 

CAUTI's foundation. The abiotic surface of the 

catheter, on the other hand, is susceptible to biofilm 

formation and frequently resists antibiotic 

penetration.5, 6  

In addition, antibiotic treatment is known to cause 

collateral damage because it alters the gut and 

vaginal microbiota and selects for resistant bacterial 

strains, which may open up additional niches for 

resistant organisms to colonize. Pili, adhesive 

virulence-associated factors that aid in antibiotic 

evasion, may also aid in the intracellular niche 

colonization of bacteria.7 

In 2013, the Centers for Disease Control and 

Prevention (CDC), declared that the human race is 

now in a "post-antibiotic era," and in 2014, the 

World Health Organization warned that the pheno- 

menon of antibiotic resistance is becoming dire. 

Rates of antibiotic resistance are rising.7 As a result, 

strategies to prevent catheter induced urinary tract 

infections and treatments other than antibiotics are 

crucial.7 

About 90 to 100% patients suffering from 

bacteriuria are those that underwent long-term 

catheterization. Moreover, approximately 80% 

nosocomial urinary tract infections are due to 

urethral catheterization and only 5-10% is due to 

genitourinary manipulations.8 

Once catheterized patients are maintained on closed 

drainage, the risk of catheter-associated urinary 

tract infections rises to about 20%.9 

Bacteria are introduced into the urethra during 

catheter insertion either intraluminally from the 

catheter collection bag or the tube or through the 

sheath of exudates surrounding the catheter. 

Bacteriuria is characterized by a count of less than 

105 CFUs/ml. It occurs in more than 25% of 

patients who have been catheterized for more than 

7 days. This increases both the length of time a 

patient spends in the hospital and the costs 

associated with treatment.10,11   

Anecdotal evidences have postulated that the 

frequency of urinary tract infection increases due to 

placement of catheter as well as its prolonged use 

in intensive care and postoperative patients. 

However, literature regarding catheter associated 

urinary tract infections in patients undergoing 

major gynecological and obstetrical surgeries in 

Pakistan is scarce. Therefore, the current study was 

planned to determine the frequency of CAUTI in 

our female population who underwent major 

gynecological and obstetrical procedures. The main 

rationale of the study was to reduce both the length 

of hospital stay and financial burden associated 

with such patients by minimizing their use of 

catheters post operatively. 

The aim of this study was to investigate the 

frequency of catheter associated urinary tract 

infections in patients undergoing major 

gynecological & obstetrical surgeries. 

 

MATERIALS & METHODS 
This cross-sectional study was conducted in the 

Department of Obstetrics & Gynaecology, Liaquat 

National Hospital & Medical College, Karachi, 

Pakistan. The data collection was initiated after 

approval from the Research & Ethical Review 

Committee of Liaquat National Hospital & Medical 

College (Ref# 0416-2018-LNH-ERC). The dura-

tion of the study was six months from 1st December 

2018 till 31st May 2019. Total sample size N= 246 

was calculated using the WHO sample size 

calculator. (Prevalence of UTI= 80%1; CI= 95% 

and margin of error =5%). Sample collection was 

done using non probability consecutive sampling 

technique. Patients who had routine catheter 

insertion for duration of one to two days during 
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major gynecological and obstetrical surgeries were 

included in this study. Moreover, patients were 

divided into two groups according to their duration 

of catheter removal postoperatively. Group I 

included subjects who had their catheter removed 

within 24 hours and those with their catheters 

removed within 24-48 hours post operatively (1-2 

post-op days) were included in Group 2. 

Patient’s suffering from UTI prior to catheter 

placement, having prolonged catheterization for >2 

days and those having uncontrolled diabetes were 

excluded from the study. 

The data collection was started after taking ethical 

committee approval. Patients were recruited from 

OPD and emergency admission of Liaquat National 

Hospital (LNH) based on inclusion and exclusion 

criteria. 

An informed consent was obtained from each 

participant. A demographic profile, complete 

medical history, family history, catheter induced 

information & symptoms screening for urinary tract 

infection of each subject was done on a survey 

based questionnaire. All participants undergoing 

major gynecological and obstetrical surgeries and 

who were asymptomatic were screened for UTI by 

urine culture pre-operatively. After catheter 

removal, all patients were again assessed for culture 

proven infection. 

Statistical Analysis was done on SPSS Version 22. 

Quantitative variables (duration of catheter 

insertion) are presented as mean and standard 

deviation and qualitative variables (UTI & type of 

surgery) were represented as frequency and 

percentages. Chi-square test was applied to find the 

association between the duration of catheter 

exposure time among the two groups (Postop day1, 

day 2) with UTI and p-value < 0.05 was considered 

as statistically significant.  

 

RESULTS 

A total of 246 patients undergoing major 

gynecological surgeries were recruited from the 

department of obstetrics and gynecology who met 

the inclusion and exclusion criteria. Major surgeries 

are usually performed by a team of surgeons and 

require a hospital stay. Descriptive statistics for 

mean age was calculated as 37.9± 10.1 years. 

Among the surgeries, frequency for lower segment 

caesarian section was the highest i.e.; 139 (56.5%). 

Moreover, out of the total 246 patients, 48(19.5%), 

ectomy/ovicystectomy & laparotomy/ myomecto- 

-my 36(14.6%) & 23(9.3%) patients reported to 

have total abdominal hysterectomy, subtotal hyster- 

 
Table 1: Association of Major Gynecological and Obstetrical 

Surgeries with &without Catheter-Associated Urinary Tract 

Infection (CAUTI) (n= 246) 

Major surgeries 

Yes 

Infection 

n (%) 

No 

Infection 

n (%) 

P 

value 

(χ2) 

Lower segment caesarian 

section ( n= 139) 

18  

( 27.6) 

121 

(66.8) 

 

 

0.002* 

Total abdominal 

hysterectomy( n= 48) 

28  

(43.07) 

20 

(11.04) 

Subtotal hysterectomy (n=36) 
13   

( 20) 

23 

(12.7) 

Laparotomy/Myomectomy  

(n = 23) 

06 

( 9.2) 

17 

(9.3) 

Total  
65  

( 26.42) 

181 

(73.57) 
 

*p value<0.05 –highly significant calculated by Chi square test 

respectively. Out of 246 patients who underwent 

gynecological or obstetrical surgeries, a total of 

sixty five patients were reported to have catheter 

induced UTI with an overall infection rate of 26.4% 

(Table-1). Moreover patients undergoing total abd-

ominal hysterectomy (TAH) were mostly reported 

with infections (43.07%) as compared to other 

major surgeries and statistically significant associa-

tion was found among them with P value=0.002. 

(Table-1) 
Table 2: Association of Parity with Catheter-Associated Urinary Tract 

Infections  in Patients Undergoing Major Gynecological & Obstetrical 

Surgeries (n= 246) 

Parity 
Yes Infection 

n(%) 

No Infection 

n(%) 
P value (χ2) 

Nulliparous 7 (10.7) 21(11.6) 

0.03* Primipara 11 ( 16.9) 70 (30.3) 

Multipara 47(72.3) 90 (34.8) 

*p value<0.05 –highly significant calculated by Chi square test 

Frequencies and percentages for parity and assoc-

iated catheter induced UTI (CAUTI) is presented in 

table 2. Parity showed significant association with 

CAUTI (P value =0.03) and highest rate of infec-

tion was reported in multiparous women (72.3%) 

(Table-2). 
Table 3: Frequency and Percentages of Micro-Organisms 

Detected in Patients with Catheter-Associated Urinary Tract 

Infections (n= 246) 

Micro-organisms 
Frequency 

n (%) 

E-coli 35 (53.8) 

Klebsiella 14 (21.5) 

Enterococcus 10 (15.3) 

Mixed type 6 (9.2) 

*p value<0.05 –highly significant calculated by Chi square test
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The highest rate of urinary tract infection (47.5%) 

was reported in patients who had their catheters 

removed on post op day 2 as in Table 1. The 

microorganisms in culture reports of patients with 

urinary tract infections included mostly E coli, 

enterococcus (15.3%), Klebsiella (21.5%), and 

mixed type (9.2%). Most prevalent organism 

causing catheter induced UTI was reported to be 

Ecoli (53.8%) as in Table-3. 

 
Table 4: Frequencies of Catheter-Associated Urinary Tract 

Infections and its Association with Duration of Postoperative 

Catheter Removal (n= 246) 

Duration of 

Postop catheter 

removal (days) 

Number of 

patients 

(percentage) 

Catheter 

induced 

UTI 

number 

Infection 

Rate% 

P value 

(χ2) 

Group1 

(within 24 

hours) 

126 

(51.2%) 
08 6.34% 

 

0.001* Group 2 

(24-48 hours) 

120 

(48.7%) 
57 47.5% 

Total 246 65 26.4% 
*p value<0.05 –highly significant calculated by Chi square test 

Duration of catheter removal and its association 

with infection among group 1 and group 2 is 

compared in Table 4. Chi Square test showed 

statistical significant association of CAUTI with p 

value 0.001 in patients with post-op 24 – 48 hours 

duration of catheter and CAUTI as mentioned in 

Table-4 

 

DISCUSSION 

Catheter-associated urinary tract infection (CAU-

TI) following catheterization is a growing concern 

in gynecology because it is one of the most 

prevalent infections that arise following 

gynecologic surgery. These catheter induced 

infections of the urinary tract impose a considerable 

morbidity and death burden on patients.12 

Catheter induced urinary tract infection is defined 

by the Centers for Disease Control and Prevention 

as symptomatic urinary tract infection associated 

with indwelling catheters that have been in place for 

at least two days or that have been removed within 

two days of the diagnosis of symptomatic infections 

of urinary system.13 

This cross-sectional study included a total of 246 

patients who underwent major gynecological and 

obstetrical surgeries and had routine catheter 

insertion for duration of 1-2 days post operatively.  

The results of our study reported that out of 246 

patients, 51 of the subjects were found to be 

associated with catheter induced urinary tract 

infections. Incidence of CAUTI was found to be 

26.4%.Our findings were consistent with the study 

conducted by Devi et al. He reported 29.3% of 

urinary tract infection in women undergoing 

primary Caesarean section and Catheterized for 24 

hours postoperatively.14 Moreover, the results of 

our study found highest rate of urinary tract 

infection (47.5%) in patients who had their 

catheters removed on post op day 2. These findings 

support earlier research by Eduardo JC et al, who 

also reported increased incidence of urinary tract 

infection in patients with prolonged duration of 

indwelling urinary catheters during gynecological 

surgeries15. Prashant Shah also found increased 

incidence of urinary tract infections in patients who 

underwent lower segment cesarean section with 

their catheters placed for greater than twenty four 

hours. 

El Nashar and Enomoto et al also indicated that the 

largest rate of UTIs occurred on the second day of 

catheter use in patients who underwent major 

gynecological surgeries like total abdominal 

hysterectomy and reconstructive surgery for pelvic 

organ prolapse and this was in agreement with the 

findings of our study.16, 17 

In our study, the most prevalent organism causing 

catheter induced infections of urinary tract was 

Ecoli (53.8%). Our findings were consistent with 

the observations of a study conducted by 

Vishwajith et al who reported Gram negative bacilli 

as predminated uropathogens identified from 

CAUTI. In their study. The most common 

organisms were Escherichia Coli (34.61%), 

followed by Klebsiella (21.15%). 18 Similar 

findings were reported by Nandini's research that in 

his bacteriological profile, found Ecoli as the major 

causative microorganism in catheter associated 

urinary tract infections in a tertiary care hospital.19 

Also Kulkarni and colleagues, and Dund JV et al. 

in their microbiological evaluation, found Ecoli to 

be the major cause of urinary tract infection in 

indwelling catheterized patients.20,21 

In our study, statistically significant relationship of 

CAUTI was found in patients whose catheter were 

removed within 48 hours after the surgery i.e; on 

post op day 2.This was consistent with the results 

of the study conducted by Ardiansyah et al. He 

found significant association of urinary tract 

infection incidence with Prolonged Indwelling 

Foley Catheter Use in Post-operative Gynecology 

Patient. (24–36 hours and 36–48 hours; p=0.01).22
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Our study showed significant association of parity 

with CAUTI. This was in agreement with Geneth at 

al study, who in his systematic review and 

metanalysis found similar results with likelihood of 

UTI higher among multipara women than primipara 

and nulliparous women.23 

 

Limitations: The limitations of the study are that, 

due to the small sample size, results may not be 

generalized to whole population. Study ought to be 

led on more extensive scale to assess robotic 

connection between catheter induced infections of 

urinary tract and duration of catheter placement in 

major gynecological and obstetrical postoperative 

patients. 

 

CONCLUSION 
Prolonged duration of indwelling Foley catheter in 

post-operative Gynecology patients was associated 

with an increased incidence of Urinary Tract 

Infection. Multiparous women are more prone to 

get CAUTI as compared to nulliparous women. 

 

Recommendation: Future recommendations to 

reduce the frequency of catheter associated urinary 

tract infections include minimal use of indwelling 

catheters and their removal as soon as medically 

feasible. Treatment of CAUTI with antibiotics 

remains a big challenge. Unnecessary and 

prolonged use of antibiotics leads to drug 

resistance. Small molecules such as Pilicides can be 

an alternative to traditional antibiotics. More 

research and clinical trials will be needed to 

determine whether or not they are safe and 

effective, as well as whether or not the results can 

be applied to people who have indwelling catheters. 
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