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Knowledge and attitude of doctors and nurses 
regarding indication for catheterization and 
prevention of catheter‑associated urinary tract 
infection in a tertiary care hospital

Manisha Jain, Vinita Dogra1, Bibhabati Mishra1, Archana Thakur1, Poonam Sood Loomba1

Introduction
The most common hospital‑acquired infection is 

catheter‑associated urinary tract infection  (CAUTI) 
accounting for almost 40% of all the nosocomial 
infections.[1,2] The single most important predisposing 
factor for CAUTI is the insertion of urinary catheter.[1,2] 
Urinary (Foley) catheters are used very frequently in 
hospitalized patients, and almost 25% of them undergo 
urinary catheterization during their stay in the 
hospital.[3,4] The frequency of urinary catheterization 

in Intensive Care Unit  (ICU) can range as high as 
100%.[5]

Catheter‑associated urinary tract infection produces 
substantial morbidity in hospitalized patients including 
discomfort, fever, malaise and unnecessary antibiotic 
use, which may become an important source of antibiotic 
resistant organisms. Further, the catheterized urinary 
tract acts as a reservoir for the dissemination of these 
drug resistant organisms to other patients.[3,6]

There are increased chances of catheter blockage, urinary 
tract stones and even increased risk of malignancy of the 
urinary tract following CAUTI. If it gets complicated by 
bacteremia, it increases the cost of care tremendously besides 
increasing the mortality in these hospitalized patients.[6,7]
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Most doctors and nurses are unfamiliar with the 
indication of catheterization and further there is no 
defined management plan to monitor the presence of 
unnecessary catheter.

The incidence of CAUTI is directly proportional 
to the number of catheter days. Since the number of 
catheter days in ICU setting is more, the frequency of 
CAUTI is expected to be higher. But many studies have 
shown similar rates of CAUTI in the ICU and non ICU 
patients.[8,9] This shows that all hospitalized patients 
including non ICU patients are an important group for 
surveillance and prevention of CAUTI.

Many studies have shown that single most important 
modifiable risk factor for decreasing the incidence of 
CAUTI is reducing unnecessary catheter use.[4,10]

Preventive measures such as catheter reminders for 
removing the catheter as soon as possible restrict the 
number of catheter days and thus lead to decreased 
incidence of CAUTI.[10,11]

Most hospitals do not have strict guidelines for the 
prevention of CAUTI. Training the health care personnel 
and introducing the prevention of CAUTI as a high 
priority in hospitals is strongly associated with decreased 
incidence of CAUTI.[10,11]

There are limited studies from India, which have 
assessed the knowledge of health care personnel 
regarding indication for catheterization and methods 
to prevent CAUTI. The present study was planned to 
assess the knowledge of various health care personnel 
regarding indication for catheterization and measures to 
prevent CAUTI. The study also assessed the attitude of 
health care provider (HCP) regarding CAUTI.

Methods
A structured questionnaire consisting of 41 items 

was developed specially for this study. The questions 
regarding the indication for catheterization and 
measures for prevention of CAUTI were taken as per 
Centers for Disease Control  (CDC) guidelines.[2] The 
content of the questionnaire was given independently to 
all the authors for assessing the simplicity of questions, 
clarity of language, accuracy and adequacy of questions 
for the purpose of the study. The survey covered 
demographic details of the respondents including age, 
sex, qualification, designation years of experience in 
health care setup after obtaining graduation and area of 

posting. The contents of the questionnaire were designed 
to assess the knowledge of the health care professionals 
regarding indication for catheter use (10 questions) and 
the methods of preventing CAUTI (15 questions) in a 
catheterized patient. The questionnaire also included 
10 questions to assess the attitude of HCP regarding 
CAUTI.

Knowledge regarding indication for catheter insertion 
was assessed by asking the respondents to grade their 
answers on a 4 point scale (4: Almost always indicated, 
3: Sometimes indicated, 2: Rarely indicated, 1: Never 
indicated) they were given 10 situations in which they 
had to grade their answers [Table 1].

Knowledge regarding the methods to prevent CAUTI 
included 15 methods [Table 2]. The respondents had to 
grade their answers on a 4 point scale (4: Large effect, 3: 
Moderate effect, 2: Some Effect, 1: No effect). The answers 
for both the indication and prevention of CAUTI were 
compared with the CDC guidelines.[2] For evaluating 
the indication for catheterization, the scaled responses 
were transformed into dichotomous variables. The 
response almost, always and sometimes indicated, was 
taken as appropriate for the indication and the response 
of rarely and not indicated was taken as appropriate for 
nonindication. For evaluating the preventive measures, 
the scaled responses were again transformed into 
dichotomous variables. The response of large effect and 
moderate effect were taken as effective, and that of some 
effect or no effect were taken as noneffective.

There were 10 questions to assess the attitude and 
the answers had to be given as whether they agree or 
disagree with the statements. This was not compared 
with any reference, and the format of the questionnaire 
was designed to be used for this study.

Table 1: Demographic details of the study group 
(n=154; 49: Doctors; 105: Nurses)

Number Percentage

Mean age of the doctors 28.7±3.1
Mean age of the nurses 33.4±9.2
Faculty 12 7.8
Senior residents 20 13
Junior residents 17 11
Nurses 91 59.1
Nursing in charge 14 9.1
Male 58 37.7
Female 96 62.3
Mean years of experience of doctors 3.9±2.6
Mean years of experience of nurses 9.8±8.8
HCP posted in wards 66 42.8
HCP posted in intensive care units 88 57.2
HCP: Health care provider
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Statistical analysis
The data were compiled and analyzed using  SPSS for 

windows version 12.0. Various statistical test used were 
simple frequency table, Chi‑square test, Fischer’s exact 
t‑test for significance and univariate analysis for testing 
the correlation.

Results
In the present study, 154 health care personnel 

(doctors = 49 and nurses = 105) out of the 180 participants 
completed a questionnaire and were included in the 
study. The response rate in the present study was 
thus 85.5%. The mean age of the study group was 
31.9 years (range: 23–59) and the mean years of experience 
was 7.94 years (range: 1–36). The demographic details of 
the study group are described in Table 1.

Though doctors had significantly higher knowledge 
as compared to nurses regarding various indications 
for catheterization, more than half of the doctors could 
not identify important indications such as urethral 
stricture or in patients receiving large volume infusions 

during surgery [Table 2]. More than one‑third of the 
respondents identified urine output monitoring in 
a mobile patient or even obtaining a urine sample 
for culture sensitivity as a valid indication for 
catheterization [Table 2].

Knowledge regarding various preventive measures 
was suboptimal in the study group. Most respondents 
could not correctly identify noneffective measures 
such as bladder irrigation or twice daily meatal care. In 
general, the HCP could not differentiate the effective 
measures from noneffective ones [Table 3].

Doctors had significantly better knowledge than 
nurses regarding the indications of catheterization and 
preventive measures for CAUTI [Table 4]. HCP posted 
in high‑risk areas such as ICUs had significantly better 
knowledge than the HCP posted in wards regarding 
various indications, but there was no difference in their 
awareness in respect to preventive measures [Table 4]. 
Experience had no effect on the knowledge regarding 
indication for catheterization and preventive measures.

Table 3: Number of doctors and nurses correctly identifying methods to prevent CAUTI

Preventive measures Effective/noneffective Doctors (n=49) Nurses (n=105) P*

Hand washing should be done immediately before and after any manipulation of 
catheter site or apparatus

Effective 49 (100) 104 (99) 0.682

As small a catheter as possible should be used to minimize urethral trauma Effective 33 (67.3) 70 (66.7) 0.543
It should be inserted only when necessary and removed as soon as possible Effective 49 (100) 96 (91.4) 0.028
Use of other methods of urinary drainage such as condom catheter drainage, 
suprapubic or intermittent catheterization for selected patients

Noneffective 16 (32.6) 14 (13.3) 0.006

Avoid kinking of the catheter to maintain an unobstructed flow of urine Effective 49 (100) 98 (93.3) 0.064
Irrigation of the bladder with antimicrobial solution/iodine solution at least once daily Noneffective 24 (49) 31 (29.5) 0.016
Twice daily meatal care with antiseptic solution Noneffective 6 (12.2) 11 (10.4) 0.469
Collecting bag should be emptied regularly Effective 47 (95.9) 83 (79) 0.004
Collecting bag should be kept below the level of the bladder Effective 34 (69.4) 70 (66.7) 0.443
Regular bacteriological monitoring of catheterized patients Noneffective 11 (22.4) 24 (22.9) 0.565
Catheter should be inserted only by personnel proficient in technique of aseptic insertion Effective 49 (100) 103 (98) 0.463
Isolation of patients known to have UTI from other noninfected patients Noneffective 32 (65.3) 84 (80) 0.040
Prophylactic antimicrobials should be given for 3 days when catheter is inserted Noneffective 24 (49) 62 (59) 0.159
Regular educational training regarding basic urinary catheter care Effective 47 (95.9) 89 (84.8) 0.035
Routinely using antimicrobial coated catheters Effective 27 (55.1) 65 (61.9) 0.265
*P<0.05 is considered significant. CAUTI: Catheter‑associated urinary tract infection; UTI: Urinary tract infection

Table 2: Frequency of respondents having identified the indications correctly

Indication for catheterization Indicated/not indicated Doctors (n=49) (%) Nurses (n=105) (%) P*

Urethral stricture causing obstruction to urinary flow Indicated 22 (44.9) 88 (83.8) <0.001
Neurogenic bladder due to paraplegia or quadriplegia Indicated 49 (100) 101 (96.2) 0.212
Prolonged immobilization due to unstable lumbar spine fracture Indicated 43 (87.8) 92 (87.6) 0.602
Urine output monitoring in a mobile patient Not indicated 34 (69.4) 72 (68.6) 0.537
For assisting healing of decubitus ulcers in incontinent patients Indicated 42 (85.7) 65 (61.9) 0.002
Obtaining urine sample for culture and sensitivity testing Not indicated 38 (77.6) 68 (64.8) 0.078
Palliative care in terminally ill patient Indicated 43 (87.8) 81 (77.1) 0.089
Nursing care for incontinent patient Not indicated 43 (87.8) 22 (20.9) <0.001
Routinely before any kind of surgical procedure in a patient Not indicated 24 (49) 11 (10.5) <0.001
In patients anticipated to receive large volume infusions or 
diuretics during surgery

Indicated 25 (51) 100 (95.2) <0.001

*P value is considered significant if it is <0.05
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Most of the HCP felt that including prevention of 
CAUTI as a high priority in the hospitals and use of 
renewal reminders would definitely help in preventing 
CAUTI. More than 90% of the HCP also felt that 
education regarding basic catheter care would also help 
prevent CAUTI [Table 5]. Almost 40% of the nurses and 
25% of the doctors felt that catheters could be inserted 
even for nursing convenience. Nearly, 10% of the 
respondents showed hopelessness regarding prevention 
of CAUTI [Table 5].

Discussion
Urinary catheters once inserted in the hospitalized 

patients tend to remain in place even after the indication 
for its use ends.[12] This leads to CAUTI being one of 
the most common health care associated infection.[1,2] 
The most important preventive measure for decreasing 
the incidence of CAUTI is limiting catheter use.[13] This 
is possible only if the HCP has adequate knowledge 
regarding the appropriate indications for inserting 
urinary catheters. We assessed the knowledge of doctors 
and nurses regarding indication for catheterization to 
help manage the problem of inappropriate catheterization 
and CAUTI.

Overall the knowledge of doctors was significantly 
better than nurses in identifying the indications for 
catheterization (P < 0.05). Since in our facility doctors 
decide on the catheterization protocol, they would 
be more aware regarding the indications. Educating 
nurses regarding indications for catheterization will 
help prevent CAUTI as they could remind the doctors 
on removing catheters as soon as the indication for 
catheterization ends. This finding is consistent with other 
observers in that nurse’s daily determination for the 
need of catheter in a patient helps reduce the incidence 
of CAUTI.[10,13,14]

Failure to identify the appropriate indications for 
catheterization would lead to unnecessary catheter use. 
Almost 79% of the nurses and 12% of the doctors justified 
the use of catheters for nursing care of incontinent 

patients. Almost one‑third of the respondents justified 
the use of catheters for routinely obtaining urine 
samples for culture and sensitivity testing and for urine 
output monitoring even in mobile patients. This lack of 
knowledge regarding various indications itself points 
toward increased catheter usage. It would be worthwhile 
educating both doctors and nurses regarding the various 
indications for catheterization as this can keep a check 
on unnecessary catheter use.[13,14]

Knowledge regarding various preventive measures 
was also suboptimal in the study group. The health care 
personnel could not identify the preventive measures, 
which are less effective or noneffective. Being over 
cautious is better than being ignorant but this lack of 
knowledge regarding preventive measures may lead to 
wastage of time on unimportant issues at the cost of truly 
effective measures. A complete knowledge regarding all 
effective preventive measures would help them prioritize 
the care of the urinary catheters.

Almost 77%  (119/154) of the HCP felt that regular 
bacteriological monitoring is effective for prevention 
of CAUTI. This causes increased costs of treatment for 
the patients in addition to increasing sample load in 
the laboratories. Almost 45% (68/154) of the HCP felt 
that prophylactic antimicrobials for 3 days can prevent 
CAUTI.

Table 5: Attitudes of doctors and nurses regarding urinary cauterization practices

Desirable response Doctors (n=49) (%) Nurses (n=105) (%) P*

Renewal reminders for catheters prevents CAUTI Agree 48 (97.9) 98 (93.3) 0.214
Catheter can be inserted for nursing staff convenience Disagree 37 (75.5) 62 (59) 0.034
It helps if CAUTI prevention is in high priority list of hospitals Agree 47 (95.9) 101 (96.2) 0.622
CAUTI not a very serious illness Disagree 42 (85.7) 92 (87.6) 0.463
Education regarding basic catheter care helps prevent CAUTI Agree 47 (95.9) 104 (99) 0.095
Catheter should be removed whenever it is convenient for HCP Disagree 41 (83.6) 43 (40.9) 0.538
CAUTI is a common problem and virtually impossible to prevent it Disagree 44 (89.7) 93 (88.6) 0.531
Maintaining a closed drainage system prevents CAUTI Agree 38 (77.5) 62 (60.8) 0.038
*P<0.05 is considered significant. CAUTI: Catheter‑associated urinary tract infection; HCP: Health care provider

Table 4: Univariate predictors of indications of catheterization

Predictors Mean score±SD*

Indication Prevention

Doctors 8.47±0.710 10.27±1.63
Nurses 6.57±0.908 8.05±1.46
P** <0.0001 <0.0001
Postings in ICU 6.91±1.2 8.74±1.69
Postings in wards 7.53±1.18 8.77±2.01
P** 0.0002 0.910
Experience <20 years 7.21±1.257 8.77±1.87
Experience >20 years 6.79±0.802 8.57±1.453
P** 0.214 0.699
Male 7.9±1.266 9.67±1.87
Female 6.74±0.97 8.2±1.57
P** <0.0001 <0.0001
*SD: Standard deviation; **P<0.05 is considered significant. ICU: Intensive care unit
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This is ineffective besides exposing the patients to 
unnecessary antibiotics and selecting out on antibiotic 
resistant organisms. In spite of the fact that nurses are 
involved with routine catheter care in our setup, more 
than one‑third of the nurses did not know that the urinary 
collection bag should be below the level of the bladder 
and it should be emptied regularly to allow unobstructed 
urine flow. These seemingly simple measures can have 
a major effect in the prevention of CAUTI.[2,10‑12]

Almost 25% (38/154) of the HCP felt that isolation of 
the patient helps in preventing CAUTI. If they follow 
this practice, it will lead to emotional, social stress in 
the patients. Thus, appropriate knowledge regarding 
all preventive measure would save on cost and time 
and would help in more efficient patient care. The 
knowledge regarding the correct preventive measures 
can be imparted through educational training and 
reinforcement thereafter.

In our study, females were more aware regarding the 
indications and preventive measures. This could also be 
because in our setup maximum number of nurses are 
females. We also observed that experience had no effect 
on awareness levels, and knowledge in one domain did 
not affect the awareness levels in another domain. The 
findings are similar to those of other studies.[14,15] The 
study again reiterates the finding that educating the HCP 
regarding indications and preventive measures will help 
them do evidence‑based practice.[10,14,15]

More than 95% of the HCP felt that hospitals focusing 
on prevention of CAUTI as a high priority and use of 
urinary catheter reminders would help in preventing 
CAUTI.

Despite this, most of the hospitals in India have not 
implemented any defined strategy for prevention of 
CAUTI. The finding is in agreement with other observers 
and even in many developed nations many hospitals 
do not have any protocol to monitor the number of 
catheterization and duration of catheterization.[11,16] Less 
than 10% of the hospitals used renewal reminders.[11,16]

Most of the HCP also felt the need for education 
regarding basic catheter care for prevention of CAUTI. 
Thus, despite the need being felt for these measures, the 
implementation was lacking at various levels including 
organizational levels.

Almost 10% of the HCP felt that it was virtually 
impossible to prevent CAUTI. This hopelessness can 
be improved by educating them and showing them the 

definite evidences of prevention of CAUTI following 
appropriate preventive measures.

Multifaceted interventions in the form of routine 
educational trainings to HCP regarding CAUTI and 
its prevention, Implementation of catheter reminder 
system to discontinue unnecessary catheters, changes in 
the hospital policies would definitely help in reducing 
unnecessary catheter use, decrease the number of 
catheter days, and thus reduce the incidence of CAUTI.

Surveillance of the incidence of CAUTI on a regular 
basis in all the hospitals would be desirable to initiate 
preventive measures as early as required.

Conclusion
Catheter‑associated urinary tract infection is one of 

the most common health care associated infections. It 
is largely preventable if indications for catheterization, 
methods for catheter care and other preventive measures 
are followed diligently. In the present study, it was seen 
that though doctors had significantly better awareness 
than nursing staff regarding reasons for urinary 
catheter indication and preventive measures, yet it was 
suboptimal and had a lot of scope of improvement. 
Further, it was observed that CAUTI was not thought 
of as a serious problem.

All the health care personnel including the doctors 
should have regular training regarding prevention 
of CAUTI, and all efforts should be made by hospital 
authorities to include prevention of CAUTI in its high 
priority list. Surveillance of the incidence of CAUTI 
would also be helpful in recording the improvement 
observed as a result of these education based and 
administrative interventions.
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