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respiratory complications in intubated patients.

Objectives: This study aimed to assess ICU nurses’ knowledge, attitudes, and performance regarding
endotracheal suctioning and oral care in intubated patients, and to identify factors associated with these
domains.

Methods: This cross-sectional study was conducted between May and November 2023 using a census
of all 200 ICU nurses working in hospitals affiliated with Ardabil University of Medical Sciences. Data
were collected using demographic questionnaires and validated instruments. Knowledge and attitudes
were assessed via self-report, while performance was observed using a checklist over two sessions. Data
were analyzed in SPSS v.23 using Pearson correlation, independent t-test, and ANOVA.

Results: Nurses' mean (SD) knowledge, attitudes, and performance were 65.2 (15.5), 39.2 (3.5), and
54.6 (26.5) for oral care, and 33.4 (10.9) and 70.9 (15.0) for endotracheal suctioning knowledge and
performance. Significant differences were observed in oral care performance by gender (p = 0.004),
marital status (attitude: p = 0.024; performance: p = 0.002), and education (p < 0.001), and in suctioning
knowledge (p = 0.010) and performance (gender: p = 0.011; workshop: p < 0.01).

Conclusion: A gap was observed between nurses’ knowledge and performance, especially in oral care,
highlighting that improving clinical performance requires more than knowledge alone and may be
influenced by factors such as gender, marital status, education, and training experience.

Implications for Nursing and Midwifery Preventive Care

= Enhance competency-based training to strengthen nurses’ practical skills in preventive oral care
and endotracheal suctioning.

= Promote hands-on workshops and ongoing education to improve preventive care quality for
intubated patients.
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Introduction

Patients admitted to intensive care units (ICUs) are
exposed to a wide range of secondary complications
due to their critical physical conditions, inability to
express needs, and dependence on advanced medical
equipment [1]. Among mechanically ventilated
patients, the presence of an endotracheal tube and
impaired clearance of secretions can lead to oral
mucosal damage and increased accumulation of
airway secretions [2]. This situation may predispose
patients to  serious infections, prolonged
hospitalization, reduced effectiveness of medical
treatments, and significantly compromised quality of
life [3]. One of the fundamental nursing
interventions in such conditions is proper
endotracheal suctioning, a procedure aimed at
maintaining airway patency and removing excessive
secretions [4].

However, incorrect execution of this procedure can
result in serious complications such as bleeding,
airway narrowing, hypoxia, cardiac arrest, and even
sudden death [2]. Beyond its therapeutic purpose,
endotracheal suctioning plays a critical preventive
role by reducing secretion retention, preventing
airway obstruction, and improving gas exchange [4].
Effecting suctioning decreases the risk of respiratory
infections,  particularly  ventilator  associated
pneumonia, which remains one of the most common
and life threatening complications among
mechanically ventilated patients [5] Despite
substantial evidence indicating that suctioning based
on clinical assessment and actual patient need is
considerably safer and more effective than routine,
non-assessed suctioning, many nurses continue to
perform this procedure routinely without adherence
to guidelines or scientific principles [6]. This gap
between theoretical knowledge and clinical
performance may stem from various factors,
including a lack of specialized training, challenges in
the clinical environment, and insufficient
collaboration between academic institutions and
clinical settings [7]. Since endotracheal suctioning
and oral care are usually performed together in ICU
patients, examining both practices together can
provide a clearer picture of the quality of nursing
care.
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On the other hand, oral health in ICU patients faces
significant challenges and can deteriorate rapidly [8].
Factors such as the presence of an endotracheal tube,
reduced consciousness, and inability to perform
personal hygiene contribute to increased dental
plague formation and oral mucosal damage [9].
Moreover, inadequate oral care by nurses can
exacerbate oral health issues, negatively affect
recovery, and prolong hospital stays [10].

Despite the critical role of nurses in providing oral
care to ICU patients, this area is often overlooked
[8], potentially due to limited knowledge, resource
constraints, and time constraints [11]. Furthermore,
few studies have comprehensively examined nurses'
knowledge, attitudes, and performance in this
domain. For instance, a study conducted in India
reported that nurses lacked sufficient knowledge
regarding oral care. Although oral care ranked low
among nursing priorities, more than half of the
participating nurses demonstrated suboptimal
performance in this area [12]. Therefore,
maintaining and enhancing nursing performance,
including both direct and indirect care, is particularly
crucial for patients with complex conditions and
directly impacts their recovery [13]. Studies have
shown that nurses' awareness and performance are
influenced by various factors [14], such as the work
environment [13] and individual characteristics [15].
For example, nursing performance tends to improve
with age and experience, and nurses with greater
decision-making capacity are more likely to
implement effective care interventions [16].
Alternatively, other studies have indicated that
improving nurses' working conditions, as well as
fostering a positive and supportive organizational
culture, have a significant impact on critical aspects
of the nursing profession, including enhancing
service quality [17, 18]. Although proper
endotracheal suctioning and oral care are essential
components of safe management in mechanically
ventilated patients, improper execution can lead to
multiple complications, including hypoxia, mucosal
damage, and airway narrowing [2]. According to a
study by Mohammad et al., complications from
improper endotracheal tube suctioning are common,
occurring in approximately 25% of cases [19].
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All these complications can be reduced by improving
nurses' knowledge and performance regarding the
correct principles of endotracheal suctioning [20].

In other words, if nurses have sufficient competence
and their knowledge and performance are evidence-
based and aligned with care standards, patient
recovery is more likely [21].

Proper oral care and endotracheal suctioning are
essential for maintaining high-quality care in ICU
patients, with nurses playing a central role in
managing these interventions. Despite their
importance, few studies have examined both aspects
simultaneously, highlighting a clear gap in the
literature.

Objectives

This study aimed to assess the knowledge, attitudes,
and performance of intensive care unit (ICU) nurses
regarding proper suctioning techniques and oral care
in patients with endotracheal tubes, as well as the
factors associated with these domains.

Methods

Study Design and Participants

This was a cross-sectional study conducted between
May and November 2023 across the intensive care
units (ICUs) of hospitals affiliated with Ardabil
University of Medical Sciences in northwestern Iran.
The study population consisted of all nurses working
in eight ICUs from five hospitals (N=210). Based on
the study objective and assuming a minimum
correlation coefficient of 0.2, the required sample
size was estimated at 194 participants, with a type |
error rate of 0.05 and 80% power. To account for
potential attrition, a total of 210 nurses were targeted
for inclusion in the study.

Following sample size determination, eligible nurses
who met the inclusion criteria were selected via
convenience sampling. The inclusion criteria were
holding at least a bachelor's degree in nursing and
having at least six months of work experience in the
intensive care unit at the time of the study. The
exclusion criterion was defined as withdrawal of
consent or submission of incomplete questionnaires
before the data collection process was finalized.
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Data Sources
Data were collected using a three-part questionnaire:

Demographic Information

This section included items on age, gender, marital
status, education level, work experience, and history
of participation in relevant training workshops.

Assessment  of Nurses' Knowledge and
Performance Regarding Proper Endotracheal
Suctioning Principles

The first section consisted of a questionnaire
designed to assess nurses' knowledge of proper
suctioning techniques. This scale, developed by
Mwakanyanga et al. in 2014, comprised 19 multiple-
choice questions. Each question offered four
response options: one correct answer and three
distractors. Scoring was as follows: each correct
response was worth 1 point, and incorrect answers
received 0 points. The total knowledge score was
then calculated as the proportion of correct
responses, expressed as a percentage [22]. The
second, developed by Jansson et al. in 2010, was a
performance-based, 25-item observational checklist
designed to evaluate correct endotracheal tube
suctioning technique. This checklist was divided into
four sections: pre-suctioning actions, infection
control measures, actions during suctioning, and
post-suctioning actions. Scoring for the performance
section was also calculated as a percentage, based on
the proportion of items correctly performed.
Participants received 1 point for each recommended
guideline they correctly followed and O points for
any item they did not perform or performed
incorrectly. Finally, for both the knowledge and
performance scales of correct endotracheal
suctioning techniques, the scores obtained were
expressed as percentages and categorized into three
levels: desirable knowledge/ performance (76—
100%), moderate knowledge/ performance (50—
75%), and undesirable knowledge/ performance
(<50%). The validity and reliability of this
instrument were previously confirmed by Jansson et
al. Its content validity was confirmed through
evaluation by two critical care experts (one physician
and one registered nurse) in Finland, and the
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instrument was developed and utilized among
critical care nurses in a single academic center with
an intensive care unit in Finland [22, 23].

The Scale for Assessing Nurses' Knowledge,
Attitude, and Performance Regarding Oral
Patient Care

This scale was developed by Philip et al in 2016.
This self-report scale consists of three sections: Oral
Care Knowledge, Oral Care Attitude, and Oral Care
Performance. Knowledge was measured using 10
items, comprising multiple-choice questions (with
yes/no/unsure response options) and open-ended
guestions. Each correct answer was awarded one
point. The total knowledge score was then calculated
as the proportion of correct responses, expressed as
a percentage. The resulting scores were categorized
into three levels: desirable knowledge (76-100%),
moderate knowledge (50-75%), and undesirable
knowledge (< 50%). Attitudes were evaluated using
12 items on a five-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). The
maximum possible score in this section was 60, with
higher scores indicating a more positive attitude
toward oral patient care. Performance was assessed
using 9  multiple-choice  questions  (with
yes/no/unsure response options). As in the
knowledge section, each correct response earned 1
point. The performance score was calculated as the
percentage of correct answers and categorized into
three levels: desirable performance (76-100%),
moderate performance (50-75%), and undesirable
performance (<50%) [24]. The validity and
reliability of this instrument were previously
confirmed, and it was adapted for use in India.
Specifically, its reliability was assessed in a study
conducted among nursing staff at a major hospital in
Bangalore, India, and internal consistency was
calculated using Cronbach's alpha [25].

Since these instruments had not been
psychometrically validated in Iran, a rigorous
translation and validation process was undertaken.
After the initial translation into Persian, the tools
were back-translated by a subject-matter expert to
ensure accuracy [26]. Upon approval of the
translation, the instruments were reviewed by 15
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expert faculty members to ensure semantic
consistency. Content and face validity indices were
assessed. Face validity was assessed by having ICU
nurses provide feedback on the appearance and
phrasing of the questions. To ensure content validity
for both instruments, the Content Validity Index
(CVI) was used separately to assess the relevance of
the items. The S-CVI obtained for the relevance of
items in the endotracheal suctioning knowledge and
performance scale was 0.76, and for the oral care
knowledge, attitude, and performance scale, it was
0.80. Instrument reliability was also assessed using
internal consistency, calculated as Cronbach's alpha.
The reliability coefficients were 0.72 for the
endotracheal suctioning knowledge scale and 0.75
for the oral care knowledge and attitude scale, which
are considered acceptable. For the observational
performance checklist, reliability was ensured
through a standardized observation protocol with
clearly defined criteria for each item before data
collection. A single trained observer conducted all
observations to maintain consistency. To assess
intra-rater reliability and ensure consistency of
observations over time, the Intraclass Correlation
Coefficient (ICC) was employed. For this purpose,
the scores from two independent observation
sessions recorded for each nurse were analyzed. The
calculated ICC value was 0.85, indicating excellent
reliability of the observer's judgments over time.
Data were collected across various work shifts
(morning, evening, and night) and on different days
of the week to ensure a more representative sample
of routine nursing performance.

Questionnaires were completed individually at the
workplace. The nurses completed the knowledge and
attitude sections in person through self-report, while
performance was assessed during actual patient
procedures using a standardized checklist. All nurses
who completed the questionnaire also underwent
performance observation as part of the study. To
increase measurement reliability, two observation
sessions were conducted for each participant across
two different shifts, and the average score of these
two observations was recorded as the final
performance score. These repeated observations
were made to reduce the potential impact of
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situational and environmental factors on nurses'
performance.

The principal investigator conducted all observations
and completed the checklists to ensure consistency
in performance assessment. Furthermore, to ensure
confidentiality, a unique identification code was
assigned to each nurse rather than their name. While
the nurses were aware that they were being observed
as part of the study, they were not informed of the
specific criteria in the evaluation checklist to prevent
any conscious alteration of behavior.

On average, each questionnaire took approximately
30 minutes to complete during work shifts. Data
collection was carried out over seven months.

Statistical Analysis

Data were analyzed using SPSS software version 23.
Descriptive  statistics, including  frequencies,
percentages, means, and standard deviations, were
used to describe the data.

The Shapiro-Wilk test confirmed the normality of
data distribution (p > 0.05). Subsequently, inferential
statistics, including Pearson correlation, independent
t-test, and one-way ANOVA, were employed to
examine relationships among variables. A p-value of
less than 0.05 was considered statistically significant
for all tests.

Result

Out of 210 nurses working in the intensive care units
(ICUs) of affiliated hospitals, 200 met the inclusion
criteria and were enrolled in the study. Ten were
excluded for not meeting the inclusion criteria. The
mean age of participants was 33.1 (7) years, ranging
from 22 to 49 years. Most nurses were female (80%)
and married (60.3%).

Regarding educational background, 93.3% held a
bachelor's degree in nursing.

The mean work experience in intensive care units
was 4.6 (3.0) years, and approximately 47.3% had
previously attended training workshops on proper
suctioning techniques for mechanically ventilated
patients [Table 1].
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Table 1. Demographic and Professional Characteristics of ICU
Nurses (N=200)

Variable n % M (SD)
Gender

Female 160 80.0

Male 40 20.0

Marital Status

Married 121 60.3
Single/Other 79 39.7
Education Level

Bachelor's 186 93.0
Master’s+ 14 7.0

Relevant Training

Yes 95 47.3
No 105 527
Years of Work Experience 9.2 (6.9)
Years of ICU Experience 4.6 (3.0)
331
Age (Y
ge (Years) (7.0)

Note. Data are presented as n (%) for categorical variables and mean (standard

deviation) for continuous variables.

Table 2. Nurses' Knowledge, Attitude, and Performance in Oral
Care (N =200)

. Score
V | M (SD

ariable (SD) Levels

Desirable Moderate  Undesirable
Oral Care in
Intubated
Patients
6.6 134

Knowledge (1.55) 44 (22.0) (67.0) 22 (11.0)

. 39.2
Attitude 35) — — —

Performance 5(2.4) 61 (30.6) 48 (23.7) 91 (45.7)

Proper

Endotracheal

Suctioning

Knowledge ?1'39) 41 (20.5) 48 (24.0) 111 (55.5)
17.8

Performance 37) 92 (46) 85(42.5) 23(11.5)

Note. Knowledge and performance scores are presented as percentages and
categorized into desirable (76-100%), moderate (50-75%), and undesirable
(<50%). Attitude scores are presented as raw scores (range 12—60).
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Nurses' Knowledge, Attitude, and Performance
in Oral Care

The overall level of knowledge regarding oral care
was moderate, and only 11% of nurses demonstrated
poor knowledge. The mean attitude score toward oral
care in mechanically ventilated patients was 39.22
(SD = 3.57) out of 60, indicating a relatively positive
attitude. Scores ranged from 32 to 48, and none of
the nurses exhibited extremely negative or extremely
positive attitudes. Regarding performance, 30.6% of
nurses achieved desirable scores, while less than half
(45.7%) received an undesirable score. Furthermore,
the mean number of correct answers on the oral care
knowledge and performance instruments was 6.6
(1.55) and 5 (2.4), respectively [Table 2].

Nurses' Knowledge and Performance in Proper
Endotracheal Suctioning

Regarding knowledge of proper suctioning
techniques, more than half of the nurses scored
below 50%, indicating poor knowledge. In contrast,
performance scores were more favorable [Table 2].
Although fewer than half of the nurses had adequate
knowledge of proper suctioning techniques, most
participants answered several items correctly.
Specifically, 91.7% of nurses correctly identified
methods to minimize airway trauma during
suctioning.  Approximately  70%  responded
accurately regarding the timing and technique of
suctioning, and 68% had correct knowledge of the
maximum allowable suction duration [Table 3].

Table 3. Distribution of Responses to Knowledge Items on Endotracheal Suctioning (N=200)

Knowledge Item Correct Incorrect
Responses Responses
1. What is the priority indication for endotracheal suctioning? 104 (52.0) 96 (48.0)
2. Complications of endotracheal suctioning include all the following except: 130 (65.0) 70 (35.0)
3. How often should patients be suctioned? 140 (70.0) 60 (30.0)
4. What is the normal range of negative pressure for adult suctioning? 85 (42.7) 115 (57.3)
5. What is the normal range of negative pressure for pediatric suctioning? 41 (20.3) 159 (79.7)
6. What is the maximum catheter diameter for pediatric suctioning? 61 (30.7) 139 (69.3)
7. What is the maximum catheter diameter for adult suctioning? 56 (28.0) 144 (72.0)
8. To what depth should the suctioning catheter be inserted? 113 (56.3) 87 (43.7)
9. What is the initial step to prevent hypoxemia during suctioning? 113 (56.3) 87 (43.7)
10. What action helps maintain PEEP and high FiO: during suctioning? 138 (69.0) 62 (31.0)
11. What is the maximum duration for endotracheal suctioning in adults? 137 (68.7) 63 (31.3)
12. What is the appropriate way of endotracheal suctioning? 142 (71.0) 58 (29.0)
13. What should be done if ECG waveforms change during suctioning? 103 (51.3) 97 (48.7)
14. What action reduces the risk of atelectasis caused by suctioning? 48 (24.0) 152 (76.0)
15. What action minimizes airway trauma during suctioning? 183 (91.7) 17 (8.3)
16. What signs indicate normal saline is functioning properly during suctioning? 43 (21.3) 157 (78.7)
17. At which stage should normal saline be used during suctioning? 80 (40.0) 120 (60.0)
18. What is the normal amount of normal saline to be instilled in adult patients? 62 (31.0) 138 (69.0)
19. What is the normal amount of normal saline to be instilled in an infant patient? 70 (35.0) 130 (65.0)

Note. Data are presented as n (%). Correct responses reflect knowledge of proper endotracheal suctioning techniques.

Performance assessments revealed several strengths.
All nurses (100%) adhered to basic infection control
measures, including wearing gloves, maintaining
catheter sterility during insertion, and proper
disposal of contaminated equipment. Additionally,
over 90% of nurses administered oxygen therapy
before and after suctioning, and about 70% adhered
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to the recommended suction duration. Furthermore,
96% of nurses disinfected their hands before and
after suctioning. However, some performances were
less consistently followed: only 28% used protective
gowns during suctioning, and just 5% sought
assistance from colleagues during the procedure
[Table 4].
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Table 4. Distribution of responses to performance items on Endotracheal Suctioning (N=200)

Performance Item Performed Not Performed
1. Patient assessment: Auscultation of chest before suctioning 142 (71.0) 58 (29.0)
2. Patient preparation: Explaining the procedure to conscious patients 131 (65.7) 69 (34.3)
3. Pre-suction oxygenation (hyperventilation) 191 (95.7) 9(4.3)

4. Cuff pressure control (pre-suction) 119 (59.7) 81 (40.3)
5. Eye protection from secretions 155 (77.3) 45 (22.7)
6. Protection of central venous catheter from secretions 37 (18.3) 163 (81.7)
7. Use of analgesics 13 (6.5) 187 (93.5)
8. Hand disinfection before suctioning 192 (96.0) 8 (4.0)

9. Wearing gloves 200 (100) 0(0)

10. Wearing gown 57 (28.7) 143 (71.3)
11. Wearing face shield 139 (69.7) 61 (30.3)
12. Maintaining catheter sterility until insertion 200 (100) 0(0)

13. Instillation of normal saline 90 (45.0) 110 (55.0)
14. Catheter size: <% internal diameter of endotracheal tube 128 (64.0) 72 (36.0)
15. Number of suction passes: < two passes 178 (89.0) 22 (11.0)
16. Duration of suctioning: < 15 seconds 138 (69.0) 62 (31.0)
17. Suction pressure: 80-150 mmHg 111 (55.3) 89 (44.7)
18. Two-nurse collaboration during suctioning 11 (5.3) 189 (94.7)
19. Reconnect to oxygen within 10 seconds 193 (96.7) 7(3.3)

20. Post-suction hyperventilation 189 (94.7) 11 (5.3)
21. Patient assessment: Auscultation of chest after suctioning 174 (87.0) 26 (13.0)
22. Reassurance of conscious patients 181 (90.7) 19 (9.3)
23. Cuff pressure control (post-suction) 124 (62.0) 76 (38.0)
24. Hand disinfection after suctioning 193 (96.7) 7(3.3)

25. Proper disposal of used catheter and gloves 200 (100) 0(0)

Note. Data are presented as n (%). Performance items reflect Adherence to recommended endotracheal suctioning procedures.

A weak positive correlation was found between
nurses' knowledge and performance. Those with
slightly higher knowledge tended to perform a little
better in oral care (r = 0.128, p = 0.027) and showed
similar trends in suctioning techniques (r = 0.113, p
= 0.050). However, no significant correlation was
found between attitude and knowledge (r = 0.037, p
= 0.525) or between attitude and performance (r =
0.080, p = 0.169) in oral care. Further analysis
showed significant correlations between age and
work experience with both knowledge and
performance in oral care and suctioning.
Specifically, age and work experience were
positively correlated with performance in oral care (r
= 0.305, p < 0.001 and r = 0.288, p < 0.001,
respectively), knowledge of proper suctioning (r =
0.121, p = 0.036 and r = 0.194, p = 0.001,
respectively), and performance in proper suctioning
(r = 0.397, p = 0.001 and r = 0.345, p = 0.001).
Independent t-test results indicated that attitude
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scores toward oral care differed significantly only by
marital status (p = 0.024), with married nurses
showing more favorable attitudes. Performance
scores in oral care varied significantly by gender (p
= 0.011), marital status (p = 0.002), education level
(p < 0.001), and prior workshop attendance (p <
0.001).

Specifically, female nurses, those who were married,
held higher degrees, or had attended relevant
workshops demonstrated better  performance.
Finally, knowledge of proper suctioning techniques
differed significantly only by gender (p = 0.010),
with female nurses scoring higher.

Performance in proper suctioning differed
significantly by gender (p = 0.011) and workshop
attendance (p < 0.001), with female nurses and those
who had attended workshops demonstrating better
performance [Table 5].
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Table 5. Demographics and Comparison with Nurses' Knowledge, Attitude, and Performance (N=200)

Knowledge of ,_I‘i\(t)t\:;:?; Oral Performance in Knowledge of Performance in
Variable Group N Oral Care Care Oral Care Suctioning Suctioning
M (SD) M (SD) M (SD) M (SD) M (SD)
Gender Male 40  69.0 (17.9) 38.7 (3.4) 46.8 (21.5) 30.1 (11.5) 70.0 (15.5)
Female 160 64.3 (14.7) 39.3 (3.6) 56.5 (27.3) 34.1 (10.6) 74.7 (11.9)
t-test (p) 1.62 (0.535) -1.07 (0.288)  -2.96 (0.004) -2.61 (0.010) -2.58 (0.011)
g"tztrl'f' Single/Other 79 64.8 (13.5) 38.6 (2.7) 4858 (25.1) 337 (11.2) 70.0 (11.3)
Married 121 65,5 (16.6) 39.5 (3.9) 58.4 (26.7) 33.1(10.7) 715 (16.9)
t-test (p) -0.42 (0.676) -2.28 (0.024)  -2.98 (0.002) 0.47 (0.639) -0.91 (0.365)
Education Bachelor's 186 65.5 (15.5) 39.5(3.9) 53.0 (26.0) 33.4 (11.0) 70.6 (14.2)
mzsri:s o 14 615(146) 404 (4.7) 77.2 (22.6) 32.8 (10.0) 746 (23.6)
t-test (p) 1.12 (0.265) -0.72 (0.236)  -3.66 (< 0.001)  0.22(0.831) -0.72 (0.473)
Training
Workshop Attended 95 66.8(15.8) 39.1(3.7) 67.9 (24.7) 34.1(9.3) 79.3 (12.5)
Not Attended 105 63.9 (15.0) 39.4 (3.4) 42.6 (21.9) 32.7(12.2) 63.4 (12.9)
t-test (p) 1.63 (0.105) -0.54(0.592)  7.53 (< 0.001) 1.12 (.267) 9.12 (< 0.001)

Note. Data are presented as mean (SD). p reflects independent t-test comparisons between groups.

Discussion

This study aimed to assess ICU nurses' knowledge,
attitudes, and performance regarding proper
suctioning techniques and oral care for patients with
endotracheal tubes, and to identify factors associated
with these domains. The findings revealed that while
nurses demonstrated moderate to favorable levels of
knowledge and attitudes toward oral care and correct
endotracheal suctioning techniques, their clinical
performance in certain areas still needs
improvement. Findings from the present study
revealed that while nurses' knowledge and attitudes
toward oral care were moderate to favorable, their
clinical performance in this area was undesirable.
This is consistent with the study by Dagnew et al.,
which similarly reported low performance levels
despite positive attitudes toward oral care among
participants [27]. In contrast, another study found
that nurses' overall knowledge and attitudes
regarding oral care were insufficient [28]. This
discrepancy may be attributed to differences in the
scales used to assess knowledge or in the quality of
foundational training programs across the distinct
study settings. Yet, a related study indicated that
although oral care is a challenging responsibility in
intensive care units, nurses demonstrated moderate
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knowledge and favorable attitudes toward this task
[29].

Oral care for hospitalized patients is a critical
preventive measure aimed at preserving and
promoting the health of oral tissues. In this study,
although nurses exhibited relatively favorable
knowledge and attitudes and acknowledged oral care
as part of their professional duties, only a small
proportion demonstrated satisfactory performance.
This discrepancy between knowledge, attitude, and
performance may be attributed to factors such as
inadequate supervision and performance evaluation
[30], lack of equipment, absence of standardized
protocols, or high workload in intensive care units,
which hinder the proper implementation of care
protocols [27].

Regarding proper suctioning techniques, although
more than half of the nurses had poor knowledge,
their  clinical  performance was relatively
satisfactory. Supporting this finding, similar research
showed that nurses lacked adequate awareness of
several essential principles of suctioning. For
instance, many were unaware of the differences
between open and closed suctioning systems,
highlighting a gap between knowledge and
performance [31].
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Ahmed's study revealed that nurses had low
knowledge in some areas and high knowledge in
others; for example, they scored poorly on
contraindications for suctioning but performed well
in understanding the recommended timing and
duration of suctioning procedures [32]. Conversely,
another study found that fewer than half of the nurses
demonstrated appropriate suctioning performance
[6]. As previously mentioned, these discrepancies
may stem from various factors, including the absence
of standardized training programs, low sensitivity or
awareness among nurses, and insufficient
supervision and ongoing performance evaluation
[30].

A key strength identified in this study was complete
adherence to essential infection control measures,
including consistent use of sterile gloves and
maintenance of catheter sterility during suctioning.
This finding stood in stark contrast to research
conducted in Ethiopia, which reported that only
9.7% of intensive care unit nurses used sterile gloves
during suctioning. In that context, the predominant
rationale cited for preferring non-sterile gloves was
procedural convenience [6].

It can be argued that this discrepancy in findings
underscores the decisive influence of contextual and
systemic factors, such as reliable access to sterile
equipment, a robust institutional patient safety
culture, and effective supervisory mechanisms for
ensuring protocol adherence within the specific
study environment.

A weak but positive relationship was observed
between nurses' knowledge and their performance in
oral care and suctioning techniques, suggesting that
higher knowledge may be modestly associated with
better performance. This is consistent with previous
studies showing a small positive association between
knowledge and clinical performance. For instance,
one study demonstrated that nurses with greater
knowledge of oral care exhibited superior
performance, thereby reducing the risk of
complications in patients [29]. According to
Mwakanyanga et al., nurses' knowledge and
performance regarding suctioning are interrelated
and can be improved through needs-based training
aligned with existing protocols, indicating that
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enhancing knowledge can lead to improved
performance [22].

Although knowledge and performance were
significantly related, the correlations were weak,
indicating that education alone may contribute only
modestly to better performance, and other personal
or organizational factors likely play a role. Individual
and organizational factors also play a crucial role
[33]. In this study, nurses’ knowledge and
performance in oral care and suctioning were
modestly associated with age and work experience,
suggesting that experience may play a limited
supportive role in clinical performance. Similarly,
another study found that older nurses had higher
levels of knowledge regarding oral care [34]. Tekle
et al. reported that greater work experience and older
age significantly contributed to improved knowledge
and performance in suctioning techniques [35].
Another study showed that more experienced nurses
performed better in suctioning, underscoring the
impact of clinical experience on functional
competence [36]. It can be inferred that as nurses
gain more experience, they perform slightly better in
patient care, possibly because they have become
more adaptable to the work environment and more
attentive to patients' needs over time [37].

In this study, female nurses, those with higher
education levels, and those who had attended
relevant training workshops demonstrated better
performance in oral care. Female nurses may be
more successful in executing clinical interventions
due to individual traits [38]. However, a study in
Saudi Arabia found that despite positive attitudes
among female nurses, their performance in oral care
was undesirable [39]. This contradiction may be
attributed to differences in organizational factors
between the two research settings, such as variations
in workload. A study in Hong Kong revealed a direct
relationship between nurses' education level and
their performance in oral care, with those who had
received prior training in oral care protocols
performing better [40]. Another study confirmed that
higher education levels among nurses are associated
with improved clinical performance in oral care [33].
It can be concluded that higher education and
participation in seminars and workshops provide
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access to diverse scientific resources and
opportunities to update knowledge and performance
in oral care [28].

Ultimately, this study showed that female nurses had
higher knowledge and performance scores on proper
suctioning techniques. That performance was better
among those who had previously attended relevant
training workshops. Consistent with this finding,
Chen et al. reported that nurses who had received
training in suctioning techniques performed better
than their peers [31]. Another study found that nurses
who had completed relevant training programs
demonstrated superior suctioning performance,
highlighting the role of prior education in enhancing
nurses' competence and confidence [35].

One limitation of this study was the potential for bias
and social desirability in participants' performance.
While the nurses were aware that they were being
observed as part of the study, they were not informed
of the specific criteria in the evaluation checklist to
prevent any conscious alteration of behavior.
However, despite this precaution, awareness of
being observed and evaluated may still have led
some nurses to exhibit idealized rather than realistic
behaviors in caring for patients with endotracheal
tubes, potentially affecting the accuracy and
generalizability of the findings.

Moreover, the study was conducted in a specific
geographic region and among nurses working in
intensive care units; therefore, caution is warranted
when generalizing the results to other healthcare
settings.

Furthermore, the knowledge and attitude sections of
the questionnaire were self-reported, which may
introduce response bias. Additionally, the cross-
sectional design of this study limits the ability to
draw causal inferences regarding the relationships
between nurses' knowledge, attitudes, and
performance.

Future research should adopt longitudinal designs to
assess the sustained impact of nurses' knowledge and
performance on improving clinical outcomes in
patients with endotracheal tubes, including the
prevention of ventilator-associated complications.
Additionally, conducting qualitative studies to
identify cultural and organizational barriers and
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facilitators affecting nurses' knowledge, attitudes,
and performance is essential, as understanding these
factors enables the design and development of
tailored educational programs and interventions.
Finally, future studies should evaluate a broader
scope of nurses' awareness, including an
understanding of the risks associated with suctioning
and additional preventive strategies.

Conclusion

This study showed that although ICU nurses
generally had favorable knowledge and attitudes
toward oral care and endotracheal suctioning, a
noticeable gap remains between what they know and
how they perform, particularly in oral care for
mechanically ventilated patients. The weak
relationship between knowledge and performance
suggests that improving care cannot rely on
knowledge alone. Individual factors such as gender,
education level, and prior participation in training
workshops also influence performance. To support
high-quality preventive nursing care and reduce
patient complications, it is important to design
continuous, evidence-based, and personalized
training programs that account for individual
characteristics. Future studies across diverse
healthcare settings are recommended to develop
educational interventions that are sensitive to
organizational and cultural contexts, helping nurses
translate knowledge into safer, more effective patient
care.
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