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Abstract

Background of the study: Catheter-associated urinary tract infection (CAUTI)
is the most prevalent healthcare-associated infection worldwide, according to
reports. Nurses are also accountable to acquire appropriate knowledge and
practices of catheter care that will prevent UTI. Nurses’ knowledge is seen to
be one of the most important factors in their practice. Aim of the study: To
assess the nurse’s knowledge toward the prevention of catheter-associated
urinary tract infection in public hospitals at Amran City. Methods: A de-
scriptive cross-sectional study was conducted among nurses at public hospit-
als in Amran City, Yemen. A convenience sampling technique was of the study
consisted of 93 nurses from different public hospitals that were participated in
this study. Self-administered questionnaire was used to collect data from March
2021 to April 2021. Results: The distribution of nurses’ ware female 65.6%, be-
longed to age group between (25 to <30 years) 43.0%. The Diploma degree
was the most available qualification 88.2%, 81.7% between 1 - 5 years’ expe-
rience as nurses. Knowledge regarding prevention of catheter-associated uri-
nary tract infection was fair 72%, while 18.3% had a good. There is a signifi-
cant statistical difference between knowledge level regarding prevention of
CAUTI, and sex (P-value = 0.042). Conclusion: Most of nurses had fair know-
ledge level regarding prevention of catheter-associated urinary tract infection.
Recommendations: We recommended increasing the knowledge of nursing
staff through the courses training, workshop, and curriculums.
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1. Introduction

CAUTTI is a Urinary Tract Infection (UTI) in a patient with a catheter present or
within 48 hours of catheter removal. Prolonged catheterization is a risk factor
for developing a CAUTI [1]. UTI is a common infection among health care set-
tings. Urinary catheter insertion is considered the most important predisposing
factor for CAUTI and almost 25% of them undergo urinary catheterization dur-
ing their stay in the hospital [2] [3]. The most common hospital-acquired infec-
tion is CAUTI accounting for almost 40% of all nosocomial infections [4] [5].
Nurses are considered as the primary health care providers who are responsible
for inserting and maintain urinary catheters, as well as the production of desired
outcomes. Nurses are also accountable to acquire appropriate knowledge and prac-

tices of catheter care that will prevent UTT [2].

2. Problem Statement

The global burden of Hospital-Acquired Infection (HAI) is underestimated in
developing countries due to lack of surveillance systems, The Association for
Professionals in Infection Control and Epidemiology in the United States also
reported that CAUTI is accounting for 25.6% of all HAIs [2]. CAUTI remains an
expensive complication, though the additional cost to a hospitalization varies by
assessment method from a few hundred dollars to thousands of dollars [6]. The
National Healthcare Safety Network in 2013 reported that CAUTI pooled means
were ranged from 1.2 to 4.1 per 1000 urinary catheter days in medical-surgical
and burn intensive care units. While for Non-ICU rates ranged from 1.3 to 1.5
per 1000 urinary catheter days in medical-surgical units [3]. CAUTI can lead to
such complications as prostatitis, epididymitis, and orchitis in males, and cysti-
tis, pyelonephritis, gram-negative bacteremia, endocarditis, vertebral osteomye-
litis, septic arthritis, endophthalmitis, and meningitis in patients. Complications
associated with CAUTI cause discomfort to the patient, prolonged hospital stay,
and increased cost and mortality. It has been estimated that each year, more than
13,000 deaths are associated with UTTs [7].

3. Significance of the Study

The significance of this study, from a researcher it will provide baseline informa-
tion on nurses’ knowledge level and practice on prevention of CAUTI. Health
care professionals must be skillful and competent enough with their knowledge
and skills to prevent UTI among the hospitalized patient under indwelling ca-
theter and give adequate knowledge to patients regarding the prevention of
CAUTI [2]. Therefore, this study aimed to assess the nurse’s knowledge toward
the prevention of catheter-associated urinary tract infection in public hospitals

at Amran City.

4. Research Questions

1) Do nurses have knowledge about prevention of CAUTI?
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2) What is the relationship between demographic characteristics of nurses and

their knowledge level regarding about prevention of CAUTI?

5. Methods
5.1. Study Design

A descriptive, cross-sectional study was carried out to assess the nurse’s know-

ledge toward the prevention of catheter-associated urinary tract infection.

5.2. Study Setting

The study was conducted from March to April 2021 in four public hospitals in
Amran City-Yemen. That include are 22 May Central Teaching hospital, Mater-
nal and Child Hospital, National Consultant Hospital and AL-Makhathi Hospit-
al, those hospitals are referral for the most population in the region that were
chosen by purposive sampling technique, which has (Emergency department &

Intensive care units).

5.3. Sample Size Determination

Due to the relatively large population of potential participants, and time re-
straint the researchers were considered to select sample size from all populations
that were invited to participate in this study. The sample size was determined
through the use EpiCalc program version 2000, taking into consideration the
following (total of population 389, the precision level (4%), and the confidence

level (95%). The final was selected for sample size of 93 nurses.

5.4. Sampling Technique

Purposive sampling technique was applied to select the sample size from four
public hospitals, after official approvals obtained from the previously selected
settings. All emergency and ICU nurses who had at one year working expe-
rience, including both males and females with different educational qualifica-
tions, who were involved directly in emergency and ICU patients care, full-time

employees and had agreed to participate were eligible to take part in this study.

5.5. Inclusion and Exclusion Criteria

5.5.1. The Inclusion Criteria Were Included
1) All nurses who have direct contact with patients in the previous settings in
with various education levels.

2) All nurses who had a duration of working about 1 year and more.

5.5.2. The Exclusion Criteria Were Included

e All Nurses who are not fulfilling the above inclusion criteria.

5.6. Data Collection Tool

Based on a comprehensive review of the previous related studies, a self-admi-

nistered questionnaire was developed by the researchers. The questionnaire is
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divided into two sections as follow:

Section one: the socio-demographic characteristics of the participants: age,
sex, level of education, years of experience, and level of education, department
work, and training courses on prevention of catheter-associated urinary tract in-
fection.

Section two: knowledge of nurses toward prevention of catheter-associated

urinary tract infection. The questionnaire consists of 22 questions.

5.7. Scoring System

The researchers were classifying the level of knowledge as follows: level percen-
tages good knowledge 76% - 100%, fair knowledge 50% - 75% and poor know-
ledge 0% - 49%. Each correct response to the items in the questionnaire were
given (1 score), and (0 scores) was given to either wrong response. The total

score of knowledge is 22 scores.

5.8. Validity and Reliability of the Tool

The validity of the English version of the questionnaire was reviewed by three
experts to determine if all questions were wording and word is not misinter-
preting. Experts included only nursing staff as a result, some questions were
omitting, some adding and others rephrasing. Other questions adding was for-
mulated by the researcher with the help of the literature supervisor and experts
was make modifying to add or omit to clearly and correct misinterpreted and
doubtlessness from credence and completeness of study tool. The reliability of

the questionnaire was testing by using (Cronbach’s Alpha = 0.60).

5.9. Pilot Study

The piloted questionnaire was performed before data collection. A pilot study
was done on ten working nurses on items in a questionnaire to assess the clarity,
feasibility of the study, and drawbacks of the questionnaire. Following the pilot
study, minimal modifications to the layout and presentation of the instrument

were made. The pretest nurses were excluded from the final study sample.

5.10. Data Collection

A self-administered questionnaire was distributed during the period of March to
April 2021. The nurses in the selected hospitals were invited to fill the question-

naire.

5.11. Ethical Considerations

Approval of the study was obtained before carrying out this study from the fa-
culty of medical sciences, Al-Razi University. A cover letter was sent to the prin-
ciples of hospitals to obtain approval to conduct this study. The purpose and
benefits of the study were explaining to participants. The consent was taken

from all participating nurses in the study. All nurses also have the right to refuse
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to participate or to withdraw from the study without any effect on their work.

5.12. Data Processing and Statistical Analysis

Once the questionnaires were collected, a codebook was developed to provide
numerical results for analysis. A packaged computer analysis program, statistical
package for the social science (SPSS 22.0) was used for statistical analysis of this
data. Descriptive statistics were used to interpret the demographic data: age, sex,
working experiences, and training. Descriptive measures, including frequency,
the percentage for categorical variables, and the mean and standard deviation for
numerical variables. To find the association between knowledge and demo-
graphic characteristics was used chi-square test for categorical data, and P-value

< of 0.05 was considered significant.

6. Results

Table 1 shows the demographic characteristics of the ICU nurses, the most
(65.6%) of nurses were female belonged age group between 25 to <30 years old
(43.0%), and more than half (51.6%) of them were single, followed by the major-
ity of nurses (88.2%) were had diploma degree on belonged experience years
between (1 - 5 years) 81.7%. Whereas, slightly more than half (51%) of them
were had training courses in the prevention catheter-associated urinary tract in-
fection.

Table 2 showed the vast majority of nurses (97%) were knew that antimi-
crobial prophylaxis offers are not greater benefit in reducing the incidence of
CAUTI, followed by the majority (90%) of nurses knew that antiseptic meatal

Table 1. Demographical characteristics of nurses.

Demographical characteristics Categories Number (N)  Percent (%)
20 - <25 years 38 40.9
Age group 25 - <30 years 40 43.0
=30 years 15 16.1
Male 32 34.4
Sex
Female 61 65.6
Single 48 51.6
Marital Status
Married 45 48.4
Diploma degree 82 88.2
Education Level

Bachelor’s degree 11 11.8
1-5years 76 81.7
Years of Experience 6 - 10 years 13 14.0
11 - 15 years 4 4.3

Training courses in the Yes 47 51

prevention of CAUTI No 46 49
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Table 2. Distribution of Nurse’s knowledge regarding preventive of CAUTL.

Incorrect
Correct answer
Ttem answer

Number (N) Percent (%) Number(N) Percent(%)

1) Antimicrobial prophylaxis offers greater benefit in reducing the

90 97 3 3
incidence of CAUTL
2) Prophylactic antimicrobials should be given for 3 days when the
. 25 27 68 73
catheter is inserted.
3) Using alcohol hand sanitizer is comparable to hand washing in 16 17 7 83
preventing CAUTI incidence.
4) Routine use of antiseptic lubricants to decrease the risk of infection is 12 13 81 .
necessary for urinary catheter insertion.
5) Silicone is preferable to Teflon-coated and latex catheter materials in
reducing the risk of encrustation for long-term catheterized patients who 82 88 11 12
have frequent obstruction.
6) Antiseptic meatal cleaning before catheter insertion is necessary for
. - . . . . 84 90 9 10
reducing the incidence of catheter-associated urinary tract infection.
7) Removing catheters as early as possible. 79 85 14 15
8) Effective use of Amikacin Sulfate bladder washes as prophylaxis before
34 37 59 63
catheter removal.
9) Hand washing should be done immediately before and after any 81 87 L 13
manipulation of the catheter site or apparatus.
10) As small a catheter as possible should be used to minimize urethral
76 82 17 18
trauma.
11) It should be inserted only when necessary and removed as soon as
. 79 85 14 15
possible.
12) Use of other methods of urinary drainage such as condom catheter - 76 ” 4
drainage, suprapubic or intermittent catheterization for selected patients.
13) Avoid kinking of the catheter to maintain an unobstructed flow of
. 79 85 14 15
urine.
14) Irrigation of the bladder with antimicrobial solution/iodine solution
: 45 48 48 52
at least once daily.
15) Twice daily meatal care with an antiseptic solution. 18 19 75 81
16) The collecting bag should be emptied regularly. 83 89 10 11
17) The collecting bag should be kept below the level of the bladder. 84 90 9 10
18) Regular bacteriological monitoring of catheterized patients. 74 80 19 20
19) The catheter should be inserted only by personnel proficient in the 75 81 18 19
technique of aseptic insertion.
20) Isolation of patients known to have UTI from other non-infected
. 31 33 62 67
patients.
21) Regular educational training regarding basic urinary catheter care. 84 90 9 10
22) Routinely using antimicrobial coated catheters. 16 17 77 83
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cleaning before catheter insertion is necessary for reducing the incidence of ca-
theter-associated urinary tract infection, collecting bag should be kept below the
level of the bladder, and Regular educational training regarding basic urinary
catheter care is from preventive measures of CAUTI. While only (13%) of nurses
knew that routine use of antiseptic lubricants to decrease the risk of infection is
necessary for urinary catheter insertion don’t from preventive measures of
CAUTIL

Figure 1 showed that, more than two third of nurses had moderate knowledge
regarding prevention of CAUTI (72%), (18.3%) of nurses were had good know-
ledge regarding prevention of CAUTI. Whereas only (9.7%) of nurses had poor
knowledge regarding prevention of CAUTI with mean + SD (14.17 + 2.51).

Figure 1 showed that, more than two third (72%) of nurses had fair know-
ledge level, (18.3%) of nurses were had good knowledge level regarding preven-
tion of CAUTIL. Whereas only (9.7%) of nurses had poor knowledge level re-
garding prevention of CAUTI with mean + SD (14.17 + 2.51).

Table 3 showed a significant association between knowledge level regarding
preventive of CAUTI, and demographic characteristics of nurses regarding sex at
(P-value = 0.042). No statistically significant association between overall knowledge

and other demographic characteristics of nurses (P-value > 0.05).

80.0
70.0
60.0
50.0
40.0
30.0

Good knowledge Fair knowledge Poor knowledge

Figure 1. Distribution of nurses’ knowledge level regarding prevention of CAUTI.

Table 3. Association between the demographical characteristics of nurses and knowledge
level.

Knowledge level

Demographical

Categories ;
characteristics 5 Good Fair Poor P-value

Knowledge Knowledge Knowledge

20 - <25 years 6 28 4
Age group 25 - <30 years 7 29 4 0.915
=30 years 4 10 1
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Continued
Male 11 20 3
Sex 0.042
Female 8 44 14
Single 9 31 12
Marital status 0.311
Married 10 33 5
Diploma degree 15 58 14
Education level 0.514
Bachelor’s degree 3 4 2
1-5years 13 56 7
Years of experience 6 - 10 years 3 8 2 0.845
11 - 15 years 1 3 0
Training courses in the Yes 9 32 10 0.861
prevention of CAUTI No 10 32 8 ’

7. Discussion

One of the most prevalent health-care-associated infections is CAUTI. One of
the causes is that urinary catheters that have been placed in hospitalized patients
stay in place long after the rationale for their usage has expired. The most essen-
tial preventative approach in reducing the occurrence of CAUTI is to limit ca-
theter usage. Assessing health care professionals’ knowledge of catheterization
and UTI, particularly nurses’ knowledge, would aid in the management of prob-
lems linked to CAUTI and improper catheterization [2]. The aim of this study
was to assess the knowledge levels of nurses toward the prevention of cathe-
ter-associated urinary tract infection at major hospitals in Amran City Yemen.

The results of this study were based on the primary data gathered from nine-
ty-three nurses to assess the knowledge. The prevention of CAUTI is primarily
the responsibility of the nurse whose knowledge and practice influence the
health outcome of patients. Nurses are considered as the primary health care
providers who are responsible for inserting and maintain urinary catheters, as
well as the production of desired outcomes.

Our study result, two thirds of nurses were female, and more than half of
them were single, belonged on the age group between 20 to less than 25 years old
(40.9%). Because most of the old nursing quit work and went to other hospitals
because government hospitals do not have salaries in them, and this is because of
the wars in our country. The majority of nurses were had diploma degree and
had years’ experience group between one to five years. The half of nurses (51%)
had training courses in CAUTI. This might be related to the fact that the major-
ity of them hold a nursing diploma and all of the nursing books are written in
English and they are learning in Arabic. In addition, another causes for a lack of
knowledge. This finding agrees with a study was conducted in India by Balu et
al. [8] who reported that ranged between 21 to more Koése et al [9] who found
that (81.7%) of Istanbul were female. than 30 years age of nurses. In addition,

our finding agrees with a study was conducted by Algarni et al [3] who found
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that more than two-thirds of nurses were female (68.6%). Moreover, our results
agreement with the study by Abdulmalek and Majeed [10] whose found that the
highest percentage (51.6%) of the study participants had a diploma.

The current results agree with the study was conducted by Kose et al [9] who
reported in his study that (53.2%) had training about CAUTIL. Also, it agrees
with the study reported by Mukakamanzi [11] who found that (79.2%) had train-
ing on infection control.

Our results this disagreement with other results reported by Opina and Odu-
cado [12] who found that more than half (56.7%) were males, furthermore more
than three-fourths (76.7%) had bachelor’s degree.

The current study showed that the preventive measures of the catheter-associated
urinary tract infection showed that (72%) of the nurses knew that antimicrobial
prophylaxis offers are not greater benefit in reducing the incidence of CAUTI.
This finding disagrees with the study was conducted by Algarni et al [3] who
found that more than half of nurses (60.6%) mistakenly considered that antimi-
crobial prophylaxis offers greater benefit in reducing the incidence of CAUTL

The current study showed the knowledge level of nurses toward prevention of
CAUTI was more than two-third (72%) of nurses were had fair knowledge
might be due to the inadequacy of in-service refreshing training’ courses or be-
cause hospitals have not a clear and updated guideline protocol that nurses can
access and adhere to at work. Our result conformity with study by Tobin et al
[13] the majority, 76.7% had fair knowledge of CAUTI

Furthermore, our result of the study accepted with Rashmi and Dhakal [14]
who found that, the most 59.37% of nurses had a moderate level of knowledge
and only 16.25% had an adequate level of knowledge towards the prevention of
CAUTL In the line, the results of our study relative similar with Benny ef al. [2]
who reported that, majority of nurses (80.85%) had fair knowledge on preven-
tion of CAUTI In the same line, Abdelmoaty e al [15] who mentioned that,
more than half (54.2%) of nurses had moderate knowledge regarding prevention
methods of CAUTI.

Moreover, this finding is disagreement with the study was conducted in India
by Zachariah [16] who reported that more than two third (73%) of the staff nurses
in the pretest were had good knowledge regarding the prevention of urinary
tract infections in patients with an indwelling catheter. Furthermore, our study
was unaccepted with the study that was conducted by Mukakamanzi [11] who
reported that the majority of ICU nurses (64.52%) have a low level of knowledge
regarding CAUTI prevention. On the other hand, Mong et a/. [17] who reported
that, nurses were found to have good knowledge, a positive attitude and good
perceived practice regarding CAUTI prevention. On the line, our result not com-
patible with Balu et a/ [8] who mentioned that, more than one quarter (28.4%)
of health care professionals had moderately adequate knowledge on CAUTL
Moreover, this result unconformity with Algarni et al [3] who’s revealed that,
more than half of nurses (62.77%) had a low level of knowledge.

The current study showed there was no statistically significant association
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between overall knowledge and demographic characteristics of nurses regarding
age, material statue, educational level, years’ experience, and training courses
because (P-value > 0.05). Our result accepted with study by Tobin ef al [13] who
mentioned that there was no association between previous training and know-
ledge of CAUTI prevention. The result of this study disagreed with Rashmi and
Dhakal [14] who revealed that, all socio-demographic variables were statistically

significant with the level of knowledge about CAUTI prevention.

8. Conclusions

Based on the results, we conclude that:

1) More two-thirds of nurses were had fair knowledge regarding preventive of
CAUTI, while only (18.3%) of them had good knowledge.

2) There is a statistically significant difference between knowledge level for
preventive measures of CAUTI and demographic characteristics of nurses to-

ward sex only (P-value = 0.042).

Recommendations

Based on the results of the present study, the following can be recommended:

1) Provide written updated guidelines based on evidence to promote urinary
catheterization with enough knowledge, and high safe nursing practice to ensure
the reduction of the CAUTT rate.

2) Future researchers should compile an evidence-based guideline of CAUTI
prevention and catheter care, specifically for nurses.

3) Replication of the study on a larger probability sample acquired from the
different geographical areas in a general and private hospitals to figure out the

main aspects of these problems.
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Questionnaire

Part I: Demographic characteristics of Nurses

Please Circle on the correct answer

No. Statement Expected answer

1) 22 May Central Teaching Hospital
2) Maternal and Child Hospital

1. Hospital Name
3) National Consultant Hospital

4) Al-Makhathi Hospital

1) Emergency Department
2. Department Name
2) Intensive Care Unit

1) Male
3. Sex
2) Female

1) Single

2) Married
4, Marital status

3) Divorcee

4) Dowager

5. Age (Years)

1) Diploma Degree
6. Level Education status
2) Bachelor’s Degree

7. Years of Experience (Years)

Do you have training courses in the 1) Yes
8. prevention of catheter-associated
urinary tract infections? 2) No

Don’t

Part II: Nurses knowledge regarding preventive of CAUTI Yes No Kknow

1) Antimicrobial prophylaxis offers greater benefit in reducing
the incidence of CAUTI

2) Prophylactic antimicrobials should be given for 3 days when
the catheter is inserted

3) Using alcohol hand sanitizer is comparable to hand washing in
preventing CAUTT incidence

4) Routine use of antiseptic lubricants to decrease the risk of
infection is necessary for urinary catheter insertion

5) Silicone is preferable to Teflon-coated and latex catheter
materials in reducing the risk of encrustation for long term
catheterized patients who have frequent obstruction

6) Antiseptic meatal cleaning before catheter insertion is
necessary for reducing the incidence of Catheter-associated
urinary tract infection
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Continued

7) Removing catheters as early as possible

8) Effective use of Amikacin Sulfate bladder wash as prophylaxis
before catheter removal

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

10) As small a catheter as possible should be used to minimize
urethral trauma

11) It should be inserted only when necessary and removed as
soon as possible

12) Use of other methods of urinary drainage such as condom
catheter drainage, suprapubic or intermittent catheterization for
selected patients

13) Avoid kinking of the catheter to maintain an unobstructed
flow of urine

14) Irrigation of the bladder with antimicrobial solution/iodine
solution at least once daily

15) Twice daily meatal care with an antiseptic solution
16) Collecting bag should be emptied regularly

17) The collecting bag should be kept below the level of the
bladder

18) Regular bacteriological monitoring of catheterized patients

19) The catheter should be inserted only by personnel proficient
in the technique of aseptic insertion

20) Isolation of patients known to have UTI from other
non-infected patients

21) Regular educational training regarding basic urinary catheter
care

22) Routinely using antimicrobial coated catheters

Thank you for your participation!!!
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