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Abstract

Background: Endotracheal suctioning involves inserting a catheter safely into the endotracheal tube to
remove lung secretions using negative pressure, which helps prevent secretion buildup, maintain clear
airways, optimize oxygenation and ventilation, and ultimately save patients' lives. Intensive care unit
nurses' proficiency with endotracheal suctioning has a direct impact on minimizing the afore mentioned

issues, raising the standard of care and shortening intensive care unit stays.

Objectives: To asses knowledge, attitude, practice of endotracheal tube suctioning and associated

factors among intensive care unit Nurses in Selected Public Hospitals in Addis Ababa, Ethiopia, 2024.

Method: An institutional-based cross sectional study was conducted from 28" March- 28" J une, 2024 at
Selected Public Hospitals in Addis Ababa .Simple random sampling technique was conducted to get
hospitals that were considered in the study. Data was collected by professional nurses using structured
questionnaire. Analysis done using epinfo version 7.1 and SPSS version 25 software. Descriptive
analysis logistic regression was also conducted. Predictors with p-value of <0.25 for bivariable & <0.05
for multivariable were considered statistically significant, indicating a significant relationship with the

outcome variable.

Result: - Among 229 nurses working in ICUs across selected hospitals. Nearly half of the nurses
(48.5%) had poor knowledge, 57.6% demonstrated poor practice, and 59.8% had negative attitude
towards performing endotracheal suctioning. Findings reveal significant associations between age,
education level, experience, with both knowledge and practice of endotracheal suctioning. Nurses aged
26-30 and those with a Master's degree demonstrated higher knowledge and practice levels. Lack of

institutional guidelines and inadequate training were barriers.

Conclusion and recommendation: - ICU experience, and guideline availability play crucial roles in
knowledge and practice of endotracheal suctioning, while education and training are critical for shaping
their attitudes. Addressing these factors through tailored interventions is essential to improve patient

care and outcomes.

Keywords: endotracheal suction, intensive care unit, Ethiopia
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1. Introduction

1.1 Background of the study
Endotracheal suctioning (ETS) involves inserting a catheter into the endotracheal tube to remove lung

secretions using negative pressure, which helps prevent secretion buildup, maintain clear airways,
optimize oxygenation, and ultimately save patients' lives(1). The fundamental goals of ETS are to
maintain gaseous exchange and airway permeability, promote alveolar ventilation, supply enough

oxygen, and avoid ventilator-associated pneumonia(2).

An open suctioning system (OSS) and a closed suctioning system (CSS) are the two ways suctioning can
be done(3). In the OSS, patients are disconnected from the ventilator and suctioned. However, in the
CSS, patients are suctioned without disconnection from the ventilator, and oxygenated air flows from
the ventilator even during suctioning with the maintenance of partial ventilation and positive end-
expiratory pressure(4).

Micro-aspiration of secretions is a risk factor for ventilator-associated pneumonia, so it's critical to
evaluate procedures for oral suctioning, dental hygiene, and endotracheal tube management(5). One of
the most popular treatments for patients with respiratory diseases is airway suctioning(6). ETS keeps the
lungs from becoming too secreted, maintaining airway patency, ensuring appropriate oxygenation, and
ultimately preserving the lives of the patients(7). By clearing the airways, this technique maintains their
permeability and promotes appropriate gas exchange(7,8). Acute respiratory distress, deterioration of
arterial blood gas and oxygen saturation levels, visible secretions in the airway, and probable aspiration
of upper airway or gastric secretions are the indicators of ETS(9). In addition to this frequent coughing,
the presence of rhonchi, oxygen desaturation, a change in vital signs dyspnea, restlessness, elevated peak
inspiratory pressure, or high-pressure ventilator alarms are among the signs that suctioning is

necessary(10)..

Open suctioning can result in hypoxemia, which is thought to be a frequent adverse effect(11). Despite
of ETS being a necessary procedure to both children and adult patients, if the procedure is not performed
with correct techniques, it can lead to serious complications, such as bleeding, infection, hypoxia,
bronchoconstriction, atelectasis, increase in intra-cranial pressure, cardiac arrest and sudden death(12).
Additionally, it was linked to dangers and outcomes include increased tracheal mucosa lesions and

infections (13).



It is imperative to follow proper airway suctioning procedures to reduce the risk of complications like
discomfort, anxiety, or frightening sensations, increased mucus secretions if done too frequently,
hypoxemia (a drop in oxygen saturation), mucus membrane irritation, airway trauma, infection, and
elevated intracranial pressure in patients with head injuries(14). It should only be carried out as needed

and not on a set schedule.

Hence the procedure can cause harm to the patient if it is done incorrectly, it is important therefore that
Intensive Care Unit (ICU) nurses have the necessary knowledge, attitude and skills based on valid

scientific evidence in performing ETS and aspects related to it.

1.2 Statement of the problem
Endotracheal tube suctioning (ETS) is a critical yet potentially risky procedure in critically ill patients

receiving mechanical ventilation in the Intensive Care Unit. While it helps clear airway secretions and

improve oxygenation, improper technique can lead to complications(15).

Improper suction technique can result in complications such as dysrhythmia, lung collapse or closure,
decreased blood oxygen levels, nosocomial infections, and increased intracranial pressure. These factors
can significantly impact a patient's prognosis, length of hospital stay, and healthcare costs(10,16). High
technical proficiency in suctioning is necessary for the nursing care of these patients because it has been
found to be a potentially dangerous treatment that can result in a number of consequences, including

trauma, bronchoconstriction, hypoxemia, cardiac arrest, and even death(17).

Different studies across the globe revealed a lack of adequate training, limited resources, and
inconsistent adherence to standard protocols. In addition, inadequate education, documentation,
monitoring, evaluation of patients or procedures and moreover, the lack of standardized protocols can

result in variability in practice among nurses which can further compromise patient care.

By addressing these problems this study aims to improve quality of care and reduce the risk of
complications leading to better patient outcome. Furthermore, the study aims to investigate the current
state of knowledge attitude and practice of ETS among ICU nurses in Addis Ababa's public hospitals.
By identifying the specific gaps and contributing factors, we can develop targeted interventions and

educational programs to improve nurses' skills and adherence to best practices.



1.3. Significant of the study
Maintaining the highest standards of nursing care requires a strong base in scientific understanding and

practice, especially when it comes to endotracheal suctioning in critical care settings. It is critical to
follow evidence based guidelines to avoid endotracheal suctioning related problems in order to improve

patient outcomes.

Effective endotracheal suctioning reduce hospital and intensive care unit stays as well as the risk of
complications including ventilator associated pneumonia (VAP), which lowers related expenses,
morbidity, and death. Considering the essential role that nurses play in endotracheal suctioning in the
Intensive Care Unit (ICU), it is necessary to evaluate their knowledge attitude and practice regarding
endotracheal suctioning, for critically sick patients. In order to protect patients' wellbeing, this study
attempts to assess the current level of understanding, set baseline data and pinpoint areas where ICU

nurses' endotracheal suctioning knowledge, practice, and attitude need to improve.

This study emphasizes the importance of this component in critical care by gaining insights into the
knowledge, practice and attitudes of ICU nurses on endotracheal suctioning. The creation of guidelines
targeted at averting difficulties, improving patient safety, and streamlining care in the intensive care unit

will be informed by such data.



2. Literature Review
Endotracheal suction is an essential duty of the nurse in the intensive care unit (ICU) to keep the airways

free of secretions, which enhances oxygenation and ventilation for patients on mechanical ventilation
who are unable to empty their airways of secretions(18). An international study consisting of 20
countries showed that despite 80% of the 446 participating nurses from 20 countries having local
guidelines for endotracheal suctioning, only 26% adhered to all four evidence-based practice
components during the reported suctioning episode(19). In a study conducted in Australia and New
Zealand indicated that certain procedures deviated from global standards, specifically regarding the

evaluation of patients for ETS and the regulation of pressure in suction canisters(20).

In recent years, the closed suction system has gained approval in advanced countries like the United
States, with 58% of Intensive Care Units (ICUs) fully adopting this closed system. However, in other
centers, such as those in Egypt, the open suction system (OSS) remains the predominant technique due

to its lower cost and wider availability of suction catheters.

Nurses should be informed of these risks and adhere to guidelines that follow the recommendations of
the American Association of Respiratory Care (AARC) to enhance patient outcomes in order to
overcome these complications(21). Study done in Sudan Khartoum showed that there is a lack of
awareness among nurses regarding suctioning guidelines, which negatively impacts nursing

practice(22).

There is a notable gap between the ideal procedure for suctioning and the actual practice among nurses.
Given that nurses spend a significant amount of time with patients, it is crucial to prioritize patient safety
and prevent complications associated with suctioning. This can be achieved by providing nurses with
adequate knowledge and recommending guidelines for performing suction efficiently without causing
harm to patients(23). There is a connection between ICU nurses' endotracheal suctioning practices and

knowledge(24).

2.1 Knowledge of endotracheal tube suctioning
In the study conducted in Turkey, the level of knowledge among participants was categorized as very

good in 59.7% and good in 34.7%(25). Study done in Taiwan indicated that the mean percentages
indicating the intensive care unit nurses' endotracheal suctioning knowledge 58.8%. Higher scores on

oral care knowledge were associated with nurses performing oral care more frequently. Nurses learning



about oral care from reading related studies and materials of their own accord may increase the

frequency with which they provide oral care to intubated patients(26).

Study done in Nepal revealed that Out of all the respondents, only 4.3% demonstrated good knowledge
on ETS (Endotracheal Suctioning), while 52.2% had fair knowledge and 43.5% had poor knowledge.
Nearly half of the nurses had inadequate knowledge on ETS, highlighting the need for in-service

education programs to enhance their understanding in this area(28).

A systematic review conducted in India revealed that quantitative analysis of the studies indicated that
merely 36% of nurses assessed patients before suctioning with knowledge of suction catheter size, and
only 46% were familiar with the appropriate suction pressure for endotracheal suctioning(15). Another
study found that a majority of participants (70%) had an acceptable level of knowledge. However, their
knowledge on the actual suction event (64%) and post suctioning practice (54%) was found to be least

acceptable(27).

A study conducted in Karachi, Pakistan on endotracheal suctioning included 80 nurses. Among the
participants, male nurses had a mean knowledge level of 9.0 (SD=2.1), while female nurses had a higher
mean knowledge level of 9.9 (SD=2.3)(29). In a study conducted in Dares Salaam, Tanzania, the
majority of ICU nurses (69.9% demonstrated good knowledge of endotracheal. ICU-trained nurses

showed significantly higher ETS knowledge (57.3%) compared to non-trained nurses(12).

2.3. Attitude toward endotracheal tube suctioning
Study done is china showed that the attitude scores of nurses with over a decade of experience were

higher than those of other nurses(30). Study done in Egypt among nurses showed that Most of them
(56%) had an adequate beliefs toward endotracheal suction(31). In the study done Ethiopia, Amhara
region, showed that, 48.9% of nurses (95% CI: 41.7, 56.1) had a positive attitude toward endotracheal
suctioning patients with an artificial airway, whereas 51.1% (95% CI: 43.9, 58.3) had a negative attitude

in the same regard(14).

2.4 Practice of endotracheal tube suctioning
Study done in USA, Chicago, Following the interventions, there was no significant distinction in the
average total score of nurses' practice in Endotracheal Suctioning (ETS) between those who received

education via EV (Electronic Video) and those who received it through PF (Printed Format) (16.3 vs.
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15.1). However, both groups exhibited a significant improvement in the total mean score and various
dimensions of their practice in ETS before and after the intervention (32). In the ICU setting of six
hospitals in Ontario, a considerable proportion of participants from both the Registered Nurse (RN) and
Registered Respiratory Therapist (RRT) groups exhibited a lack of awareness regarding the presence of
suctioning protocols. Some respondents even mentioned that they performed suctioning on mechanically

ventilated patients as a routine practice rather than on an as-needed basis(33).

In the study conducted in Turkey, the level of practice was categorized as fair in 79.2% and good in
18.1%(25). Study done in Taiwan showed that mean percentages indicating the intensive care unit
nurses' oral care practices were 49.8%. The nurses' age and the type of intensive care unit they work in

were significant factors related to the frequency of performing practices related to oral care(26).

Study done in China showed that approximately half to three-quarters of the nurses were familiar with
21 out of 26 evidence-based practices and believed that their practices aligned with the guidelines.
Furthermore, nearly 50% of the nurses acknowledged that some of their clinical practices did not adhere
to evidence-based recommendations. For instance, they reported not routinely using normal saline and

utilizing suction pressure ranging from 80-120 mmHg during endotracheal suctioning(34).

Study done in India showed that 56% of nurses demonstrated an acceptable level of skill in performing
ET suctioning, but only 86% had an acceptable skill level in practices before suctioning.(27) Significant
differences were observed between current practice and recommended best practice on ET suctioning.
Various aspects of ET suctioning, such as auscultation of the chest, post suctioning assessment,
maintaining suction pressure, and hand hygiene, were not followed by a majority of nurses. Study
concluded that nurses had acceptable knowledge and skill levels, there were deficiencies in the practice
of different phases of ET suctioning. Additional training focused on these specific phases may be

beneficial(27).

Study done in Iraq showed that nurses have best practical level than knowledge level and their no
significant relationship significant nurse’s demographic characteristics and levels of knowledge and
practice(13). The study done in Iran, Isfahan University of Medical Science, showed overall score for
suctioning practice was 27.75 out of 44. The areas that showed the greatest differences or
inconsistencies were patients' assessment and preparation, infection control practices, and the use of
suitable catheters. The Spearman correlation coefficient indicated a significant positive correlation

between the duration of suctioning education and the suctioning practice score, as well as between years
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of working experience and the suctioning practice score(35). One study done in public hospitals in
Amhara region showed that nurses working in ICU had poor practice of endotracheal suction practice

(28.9%)(14).

Conceptual frame work

Socio-demographic

characteristics Institutional related parameters
v Age Knowledge, v' Training
v’ Sex Attitude and v Adequate equipment
v' Educational Practice of V' Availability of guideline
Status Endotracheal

v" Marital Status

v Experience suctioning

Figure 1: Conceptual framework of knowledge and practice of endotracheal suction among nurses
working in ICU of selected public hospitals Addis Ababa 2024 (36)

3. Objectives of the Study

3.1 General Objective
» To asses knowledge, Attitude, practice and associated factors of endotracheal tube suctioning

among ICU Nurses in Selected Public Hospitals in Addis Ababa, Ethiopia, 2024

3.2 Specific Objectives

» To assess knowledge of endotracheal tube suctioning among ICU Nurses in Selected Public
Hospitals in Addis Ababa, Ethiopia

» To assess attitude of endotracheal tube suctioning among ICU Nurses in Selected Public
Hospitals in Addis Ababa, Ethiopia

» To assess practice of endotracheal tube suctioning among ICU Nurses in Selected Public
Hospitals in Addis Ababa, Ethiopia

» To identify associated factor with knowledge, practice and attitude of endotracheal tube

suctioning among ICU Nurses in Selected Public Hospitals in Addis Ababa, Ethiopia



4. Methods and Materials

4.1 Study Area
Addis Ababa is a city that is home to a total of 53 hospitals, comprising 13 public hospitals and 40
hospitals managed by NGOs and private organizations(37).

Among the public hospitals, there are seven federal hospitals: Tikur Anbesa Specialized Hospital
(TASH), St. Paul's Hospital Millennium Medical College (SPHMMC), Addis Ababa Burn, Emergency
and Trauma (AaBET) which is affiliated with St. Paul's Hospital, St. Peter Hospital, Amanuel Hospital,
Yeka Kotebe Hospital which is affiliated with Amanuel Hospital, and Alert Hospital. In addition to the
federal hospitals, there are six hospitals administered by the Addis Ababa City Administration: Yekatit
12 Hospital, Minilik Hospital, Zewditu Hospital, Gandhi Hospital, Tirunesh Bejing Hospital, and Ras
Desta Hospital.

There are around 396 nursing staffs working in ICU (both adult and pediatric ICU) nurses.

4.2 Study design and period
An institutional-based cross sectional study was conducted from 28™ March — 28 June 2024, to assess
knowledge, attitude and practice of endotracheal tube suctioning among ICU Nurses in Selected Public

Hospitals in Addis Ababa, Ethiopia, 2024.

4.3 Source population

e The source population for the study included all nurses working in both adult and pediatric ICUs

of public hospitals in Addis Ababa.

4.4 Study population
¢ All nurses working in the six selected public hospitals ICUs during the data collection period that
fulfilled the inclusion criteria.
4.5 Inclusion and exclusion criteria

4.5.1 Inclusion criteria
Nurses who were working in ICU for 6 months and above in selected public hospitals in Addis Ababa as

full time employees, those nurses who were available on the study time and were agreed to consent were

considered in the study.



4.5.2 Exclusion criteria
All part-time nurses, nurses with less than 6 months of work experience, nurses who were not available
during the study period were excluded from the study.

4.6 Sample size determination
Sample size for the study was determined by using single population proportion formula with

considering P=28.9% (a study conducted in Amhara region public hospitals)(14), with the assumption

of 95% confidence interval (CI), 4% margin of error, and 10% nonresponse rate.

2
Za P(1-P)
o /z)d2

n: sample size

7. desired 95% confidence, Z=1.96(from normal distribution table).
P: Practice of endotracheal tube suctioning among ICU Nurses.

d: margin of error (0.04).

_ (1.96)% % 0.289 * (0.711)
n= (0.04)2

== 3

Adding a 10% (= 49) for non-response rate, the total number sample estimated was 493 + 49 = 542
In addition, since the total number of nurses working in ICU are 396 which is less than 10,000, and if %

> 0.05 correction formula was used. Then, 542/396= 1.368 > 0.05 which indicates need of correction

for sample size calculation.

ni —nf
1+((m‘—1)/1v_rl

nf= corrected sample size
ni= sample size calculated early
N= total population in the study area

Substituting the values =542/ 2.365=229

4.7 Sampling technique and Procedure
To ensure a representative sample, the researcher first employed a simple random sampling technique.

Thirteen public hospitals in Addis Ababa were identified as the sampling frame. From this frame, six
hospitals were selected using a lottery method, ensuring an unbiased selection process. The chosen

hospitals were SPHMMC, AaBET, St. Peter, Yeka Kotebie, Zewditu and Tirunesh Bejing.

Considering the small number of ICU nurses in each hospital and the desire to include all eligible

participants, the researcher decided to employ a census method. This means that instead of selecting a
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sample from the population, the researcher aims to include the entire population of ICU nurses from the

selected hospitals.

Table 1: Schematic presentation of sampling procedure in public hospital in Addis Ababa, 2024.

Hospitals SPHMMC AaBET St. Peter Yeka Kotebie | Zewditu Tirunesh
Bejing
Number of ICU | 73 40 30 35 26 25

nurses

4.8 Study variables

¢ Dependent Variable

4.9 Operational Definition and its measurements

o Knowledge endotracheal tube suctioning
Practice endotracheal tube suctioning
o Attitude endotracheal tube suctioning
¢ Independent Variables
Socio-demographic characteristics:

o

O

O O 0O 0O o0 0O O O O

Age
Sex

Educational Status

Marital Status
Experience
Institutional related parameters

Training

Adequacy of equipment
Availability of guideline

6 Months of service: It is the milestone which marks the point where nurses shift from temporary role
to a permanent position representing within a hospital.

Endotracheal Suctioning: Endotracheal suction is a medical procedure used to remove secretions,

mucus, and other materials from the airway of a patient who is intubated with an endotracheal tube(38).

Knowledge: Knowledge is information or awareness related to endotracheal suctioning that an

individual has and participant answering mean score and above is termed as good knowledge where as

those answering below these value termed as poor knowledge(38).
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Practice: The action or doing of endotracheal suctioning according to recommended guideline and
participant answering mean score and above is termed as good practice where as those answering below
these value termed as poor practice(38).

Intensive Care Unit: A hospital unit which is concentrated special equipment’s and special trained
personnel for the care of seriously ill patients requiring immediate and continuous attention(38).
Intensive Care Unit Nurses: An intensive care unit nurse is a highly skilled healthcare professional
who provides specialized care and monitoring to critically ill patients in the ICU(38).

Attitude: The way in which a person views and evaluates something or someone, a predisposition, or a
tendency to respond positively or negatively toward endotracheal suctioning(38).

Training: One or more formal training provided to nurses that focus on the techniques, protocols, and
best practices for performing endotracheal suctioning (39).

Adequate Equipment: The sufficient and proper quantity of necessary tools and materials available in
ICU for performing endotracheal suctioning (39).

Availability of Guidelines: The presence and accessibility of written clinical guidelines on endotracheal

suctioning within the ICU setting (12).

The practice of endotracheal suctioning will be assessed by using multiple questions. Each correct
answer will be given as score of 1 and a wrong response a score of 0. The knowledge of endotracheal
suctioning is also assessed using multiple choice questions. Each correct answer will be given as score
of 1 and a wrong response a score of 0. The belief and feelings will be assessed through Likert’s scale
rating system. The question of Likert’s scale that will range from strongly agree, agree, neither agree nor
disagree, disagree and strong disagree. The scoring system will be used with respects to study
participants will be as follows; strongly agree will score as 5, agree 4, neutral 3, disagree 2, strongly
disagree 1. The responses will be summed up and a total score will obtain from each respondent. The
distribution of a score was checked whether it was normally distributed or not and mean was used to
dichotomize it. Then, those score above the mean were assigned as good knowledge and below the mean
were considered having a poor knowledge about endotracheal suctioning. Similarly for attitude section
those score above the mean were assigned as having positive attitude towards endotracheal suctioning

and below the mean were considered having a negative attitude towards endotracheal suctioning.
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4.10 Data collection tools and procedure
The data was collected using a self-administered structured questionnaire that includes socio-demographic

information as well as Knowledge, attitude and practice of endotracheal tube suctioning. The tool was
created after studying relevant, similar literature reviewed and was written in English. Data collectors (three

professional nurses) and supervisors (one public health professional) were hired to collect the data.

4.11 Data Quality Assurance
Before starting data collection from the participants, a thorough quality check of the data collection tool

was performed. This involved conducting pretest a 5% of the study participants at SPHMMC prior to the
actual study. The data collectors and supervisors received a one-day training session, and a pretest was

conducted to assess the appropriateness and effectiveness of the questionnaire.

To ensure data integrity, the investigator closely monitored the data collection process and reviewed the
collected data for completeness, correctness, and consistency. This step was taken before leaving the

actual data collection site.

4.12 Data processing and analysis
Throughout the data collection process, the consistency and completeness of the data was reviewed.

Each questionnaire was given a code with a unique identification for each questioner, which was then
entered into Epinfo version 7.1 then analyzed using SPSS software version 25. Running frequencies and
cross tabulation data was used to check for missing values and outliers. Each independent variable was
cross tabulated using bivariate analysis for the dependent variable Knowledge, practice and attitude of
endotracheal tube suctioning. Binary logistic regression was used to examine the association between

each independent variable and Knowledge, practice and attitude of endotracheal tube suctioning.

To rule out cofounding variables, binary logistic regression analysis was performed using of each
independent variables with the dependent variable. The adjusted odds ratio (AOR) and 95 percent
confidence interval (CI) was used as indicators to measure the strength, direction, and significance of the
association. Factors having a bivariable logistic regression p-value of less than 0.25 was fitted into
multivariable logistic regression, then those having a p-value of <0.05 be considered as statistically

significant in all analyses. Cronbach’s alpha was conducted to check internal consistency of data.
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4.13 Ethical Consideration
The Saint Paul’s Hospital Millennium Medical College review board (IRB) will approve the study, and a

support letter was obtain from each hospitals. After describing the study's goal, each participant was
given their consent. Participants' right to identity and confidentiality was respected. The volunteers was

not harmed in any way during the study.

4.14 Dissemination and Utilization of Findings
The study's findings will be presented and copies of reports will be provided to St. Paul's Hospital

Millennium Medical College and the others five hospitals. A copy of the study's final document will also
be distributed to appropriate authorities, NGOs, and private organizations. Efforts will be made to

publish the findings of this investigation and made openly available online.

5. Result

5.1 Socio-Demographic Characteristics

This study was conducted among 229 nurses currently working in ICU across selected hospitals in
Addis Ababa, achieving a response rate of 100%. Among these nurses, the majority (77.7%) are aged
between 26-30 years. A smaller percentage are under 25 years (3.5%), while 14.0% fall in the 31-35 age
range, and 4.8% are older than 36. Regarding the sex of study participants the majority (57.6%) were

male.

In terms of educational attainment, 81.2% of the participants hold a Bachelor's degree (BSc), while
18.8% possess a Master's degree (MSc). Regarding marital status, a majority of the nurses are single
(60.3%), followed by those who are married (38.9%). Only a small fraction of participants reported
being separated (0.9%).

Professionally, a significant portion of the nurses (38.0%) had 6-10years prior work experience as nurses
before their current roles in ICU. Among those with ICU experience, the majority (80.8%) have worked

in ICU for less than 5 years, while 18.8% have 6-10 years of ICU experience.
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Table 2: Socio-demographic characteristics of nurses working in Adult & Pediatric intensive care units
in Addis Ababa, 2024 (n=229)
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Variable Categories Frequency | Percent
Age <25 8 3.5
26-30 178 77.7
31-35 32 14.0
> 36 11 4.8
Sex Female 97 42.4
Male 132 57.6
Educational status BSC 186 81.2
MSC 43 18.8
Marital status Married 89 38.9
Separated 2 0.9
Single 138 60.3
work experience as a <5 years 86 37.6
e 6-10 years 87 38
11-16 years 49 24.4
17-20 years 5 22
>20 years 2 0.8
work experience in ICU less than 5 years 185 80.8
6-10 43 18.8
greater than 11 years 1 0.4

5.2 Institutional Related Characteristics

This finding revealed that 34.1% of the nurses have received training relevant to their roles in ICU,
whereas the remaining 65.9% have not received such training. The availability of equipment in ICU

settings is high, with 90.0% of participants reporting access to necessary equipment. However,
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guidelines are less universally accessible, with only 22.3% of nurses indicating that guidelines are
readily available in their workplace. Regarding the specific ICU units where nurses work, a significant
majority (76.9%) are working in Adult Intensive Care Units, while the remaining 23.1% of the study

participants are working in Pediatric Intensive Care Unit.

Table 3: Institutional related characteristics of nurses working in Adult & Pediatric ICU, Addis Ababa,
Ethiopia, 2024 (n=229)

Variable Response Frequency | Percent
received training No 151 65.9
Yes 78 34.1
equipment No 23 10.0
Yes 206 90.0
availability of guideline No 178 77.7
Yes 51 22.3
working unit AICU 176 76.9
PICU 53 23.1

5.3 Knowledge of nurses towards suctioning endotracheal suctioning
The majority (62.4%) agree that suctioning should only be performed based on a thorough patient

assessment rather than routine, emphasizing a patient-centered approach to care that considers individual
needs and conditions. Regarding patient participation in secretion management, an overwhelming
majority (94.3%) advocate for encouraging patients who are capable of coughing up their own
secretions to do so. In terms of technical considerations, most respondents (92.6%) agree that suction
catheters should be appropriately sized—small enough to minimize discomfort and trauma, yet large
enough to effectively remove secretions. Similarly, a majority (92.6%) believe that the suction catheter
should not occlude more than half of the artificial airway's internal diameter to prevent excessive

negative pressures and potential oxygenation issues.

Regarding suction system preferences, a significant majority (77.3%) endorse the use of a closed suction
system for adult patients with specific respiratory considerations such as high oxygen concentrations or

positive end-expiratory pressure (PEEP), aligning with guidelines aimed at reducing infection risks and
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maintaining respiratory stability. There is also a notable consensus (66.4%) that neither closed nor open
suction systems hold superiority over the other in various aspects including oxygen saturation,
cardiovascular stability, secretion removal efficiency, environmental contamination, and cost-

effectiveness.

In terms of procedural techniques, opinions vary on the use of normal saline instillation before
suctioning, with a slight majority (52.8%) suggesting its routine use should be avoided, highlighting
ongoing debate and varying practices regarding its efficacy and potential complications. Furthermore, a
strong majority (96.5%) agree that ensuring adequate patient hydration facilitates the removal of

respiratory secretions.

Technical nuances such as the depth of suction catheter insertion and the use of hyperinflation
techniques are also considered important by respondents, with significant majorities supporting specific
practices aimed at optimizing suctioning efficacy while minimizing potential complications such as

hypoxemia and cardiovascular instability.
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Table 4: Distribution of knowledge score among nurses working in Adult & Pediatric ICU towards

suctioning artificial airway, 2024 (n=229).

Statement Response | Frequency
Suctioning should only be done when a thorough assessment of the patient establishes the | No 86 (37.6)
need for such a procedure and not be dictated by routine Yes 143(62.4)
If patients are able to cough up their own secretions, they should be encouraged to do so No 13(5.7)
Yes 216(94.3)
Suction catheters should be as small as possible, yet large enough to facilitate secretion No 17(7.4)
removal Yes 212(92.6)
The size of the suction catheter should occlude no more than half of the internal diameter | No 17(7.4)
of the artificial airway to avoid greater negative pressures in the airway and to potentially | Yes 212(92.6)
minimize falls in PaO2
The use of a closed suction system is suggested for adults with high FIO2 or PEEP, or at No 52(22.7)
risk for acute lung injury Yes 177(77.3)
The closed or open suction system is not superior to the other in terms of oxygen No 77(33.6)
saturation, cardiovascular instability, secretion removal, environmental contamination, and | Yes 152(66.4)
cost
Routine use of normal saline instillation prior to endotracheal suction should not be No 108(47.2)
performed Yes 121(52.8)
Ensuring patients are adequately hydrated is the way health care providers can facilitate No 8(3.5)
the removal of respiratory secretions Yes 221(96.5)
The suction catheter should be inserted to the carina and then retracted 1-2 cm before No 28(12.2)
suctioning is performed, or the length of the suction catheter is estimated by measuring an
identical endotracheal tube
Deep suctioning is necessary for patients with large amounts of secretions in the lower Yes 201(87.8)
airways
Using volumes of hyperinflation that is indexed to the size of the patient may assist in No 43(18.8)
minimizing potential difficulties Yes 186 (81.2)
Tidal volumes should no more than 900 cc during hyperinflation because patients may feel | No 36(15.7)
dyspneic Yes 193(84.3)
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If hyperinflation is used in the patients before suctioning, caution should be employed No 17(7.4)

because it may be associated with increases in mean arterial blood pressure Yes 212(92.6)

Pre-oxygenation by the delivery of 100 % oxygen for at least 30 s prior to and after the No 49(21.4)

suctioning procedure is recommended to prevent a decrease in oxygen saturation, Yes 180(78.6)

especially when the patient has a clinically important reduction in oxygen saturation with

suctioning

Combining hyper oxygenation and hyperinflation prior to suctioning can minimize No 23(10)

suctioning-induced hypoxemia Yes 206(90)

A ventilator should be used rather than a manual resuscitation bag to provide No 20(8.7)

hyperventilation/ hyper oxygenation prior to suctioning to reduce hemodynamic Yes 209(91.3)

alterations

Endotracheal suctioning, unless managed appropriately, can lead to various adverse events | No 25(10.9)
Yes 204(89.1)

As illustrated in figure 2, nearly half of the nurses, comprising 48.5%, are categorized as having poor

knowledge. Conversely, remaining nurses, 51.5%, are classified as possessing good knowledge.

Knowledge level of ICU nurses

= Good Knowledge = Poor Knowledge




Figure 2: Over all knowledge score among nurses working in Adult & Pediatric ICU towards suctioning,
2024 (n=229).

5.4 Practice of ICU nurses towards endotracheal suctioning
Before initiating suctioning, nearly all nurses (96.9%) prioritize patient safety by diligently monitoring

vital signs, including blood pressure, temperature, pulse rate, and oxygen saturation. Additionally, a
majority (95.6%) ensure that the indication for suctioning is clearly identified, demonstrating clinical
judgment in determining the necessity of intervention based on patient-specific needs. Moreover, all
nurses (100%) consistently prepare essential equipment, ensuring readiness to perform the procedure

efficiently and effectively.

During the suctioning process, ICU nurses adhere to established protocols aimed at optimizing patient
comfort and procedural efficacy. While a significant majority (68.6%) position patients in semi-Fowler's
position to facilitate airway management and patient comfort, fewer nurses (57.6%) routinely auscultate
breath sounds to monitor lung status during suctioning. However, the use of a sterile towel on the

patient's chest is less commonly practiced (21.8%).

Technically, ICU nurses demonstrate proficiency in employing sterile techniques and procedural
guidelines to minimize risks and maximize patient safety. A substantial majority (73.8%) prioritize
maintaining sterility when detaching suction catheter circuits, crucial for preventing infection and
ensuring procedural integrity. Similarly, most nurses (79%) carefully insert suction catheters using
gentle techniques, minimizing patient discomfort and reducing the likelihood of complications. During
catheter withdrawal, a significant majority (71.2%) rotate the catheter 360 degrees, enhancing secretion
removal efficiency and maintaining airway patency. Nurses also adhere to recommended suctioning
times (71.2%), limiting suction duration to 10-15 seconds to balance effective secretion removal with

patient comfort and safety.

All nurses (100%) consistently reassess vital signs post-suctioning, ensuring immediate evaluation of
any procedural impact on patient stability and respiratory function. A strong majority (94.3%) adhere to
guidelines that prohibit reinserting suction catheters into endotracheal tubes after use, mitigating the risk
of contamination and potential respiratory complications. Furthermore, a majority (85.2%) maintain

infection control practices by washing hands promptly after completing the suctioning procedure,
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essential for preventing cross-contamination and maintaining overall hygiene standards in ICU

environments.

In documentation and disposal practices, nurses ensure comprehensive record-keeping by documenting
secretion characteristics and ventilator settings (91.3%) post-suctioning. However, there is variability in
immediate disposal of used supplies (26.6%), suggesting opportunities for standardizing post-procedural
cleanup practices across healthcare settings.

Table 5: Distribution of practice score among nurses working in Adult & Pediatric ICU towards
suctioning artificial airway, 2024 (n=229).

Statement Response Frequency
Prior suctioning
Monitor vital sign(BP, temperature, PR, oxygen saturation) No 7(3.1)
Yes 222(96.9)
Identify indication of suctioning No 10(4.4)
Yes 219(95.6)
Prepare equipment Yes 229(100)
Auscultate breath sounds No 97(42.4)
Yes 132 (57.6)
Check functionality of suction apparatus No 3(1.3)
Yes 226(98.7)
Check suction machine with connecting tube No 5(2.2)
Yes 224(97.8)
Check availability of sterile normal saline No 10(4.4)
Yes 219(95.6)
Prepare ambu bag with oxygen supplies No 11(4.8)
Yes 218 (95.2)
Make sure that suction pressure at 80-120 mmHg No 82(35.8)
Yes 147 (64.2)
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Wash hand No 70(30.6)
Yes 159 (69.4)
Wear mask No 29 (12.7)
Yes 200 (87 3)
Pre oxygenate the patient No 8 (3.5)
Yes 221(96.5)
During suctioning
Explain procedure to patient No 88 (38.4)
Yes 141(61.6)
Position patient in semi fowlers position No 72 (31.4)
Yes 157 (68.6)
Place sterile towel on patients chest No 179 (78.2)
Yes 50(21.8)
Open sterile glove No 96 (41.9)
Yes 133 (58.1)
Open sterile gloves, designate one hand(non-dominant) as clean No 165 (72.1)
Yes 64(27.9)
Use sterile hand to remove the suction catheter No 117 (51.1)
Yes 112 (48.9)
Detach circuit and maintain sterility No 60 (26.2)
Yes 169 (73.8)
Gently but quickly insert artificial airway using sterile technique No 48 (21)
Yes 181(79)
Don’t apply suction while inserting No 55(24)
Yes 174(76)
360 rotation when withdrawing the catheter No 66 (28.8)
Yes 163(71.2)
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Suctioning time 10-15 second No 66 (28.8)
Yes 163 (71.2)
Discontinue if HR is below or above normal No 20 (8.7)
Yes 209 (91.3)
Return patient to the ventilator No 12 (5.2)
Yes 217(94.8)
Rinse the catheter and connecting tube with normal saline No 3(1.3)
Yes 226 (98.7)
Assess for secretion clearance No 10 (4.4)
Yes 219 (95.6)
Don’t perform more than 4 suction per suctioning No 8 (3.5)
Yes 221 (96.5)
Don’t reinsert suction catheter into endotracheal tube once used No 52 (22.7)
Yes 177 (77.3)
Assess patients cardiopulmonary status No 160 (69.9)
Yes 69 (30.1)
Post suctioning
Hyper oxygenate after suctioning No 13(5,7)
Yes 216(94.3)
Return suction device No 65(28.4)
Yes 164(71,6)
Reassess patient vital signs No 6(2.6)
Yes 223(97.4)
Discard used supplies No 168(73.4)
Yes 61(26.6)
Wash hands No 34(14.8)
Yes 195(85.2)
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Document type, amount, color of secretion and ventilator settings No 20(8.7)

Yes 209(91.3)

As illustrated in figure 3, 57.6% of nurses working in the ICU showed poor practice, whereas 42.4% of
the ICU nurses were demonstrated good practice
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Figure 3: Over all practice score among nurses working in Adult & Pediatric ICU towards suctioning,
2024 (n=229).

5.5 Attitude of nurses towards endotracheal suctioning
A significant majority of ICU nurses (68.1%) strongly agree that assessing the patient to identify the

need for suctioning is essential. However, despite recognizing the importance of patient assessment, a
notable portion (65%) also acknowledges that suctioning is time-consuming. Regarding the necessity of
suctioning, opinions are divided, with a substantial majority (52.4%) disagreeing that all ICU patients

require suctioning upon admission.

When considering the clinical outcomes associated with suctioning, there is strong agreement (61.1%)
that sterile suctioning can prevent ventilator-associated pneumonia (VAP). Furthermore, the
responsibility for suctioning is widely recognized among ICU nurses, with a majority (60.2%) agreeing
that it falls within their professional duties. In terms of procedural effectiveness, a majority (57.2%)

disagree with the notion that suctioning is ineffective for thick and sticky secretions.

Additionally, there is strong support (73%) for the appropriateness of using suctioning to manage
excessive secretions, highlighting its integral role in addressing respiratory complications commonly

observed in critically ill patients. Hygiene practices related to suctioning also emerge as a significant
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Statement

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

consideration, with a majority (70.3%) agreeing on the importance of cleaning suction catheters with

saline post-procedure.

Table 6. Attitude of nurses working in Adult & Pediatric ICU towards ETS, 2024 (n=229)
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Nurses should assess the patient to identify the 2(0.9) 0 4(1.7) 67(29.3) 156(68.1)
need to suction

Suctioning is time consuming 65(28.4) | 84(36.7) | 13(5.7) |36(15.7) |31(13.5)
All patients who are admitted in the ICU need 22(9.6) 120(52.4) | 24(10.5) | 52(22.7) | 11(4.8)
suctioning

Give priority of care for patients with 3(1.3) 1(0.4) 13(5.7) |102(44.5) | 110(48)
accumulated secretions

VAP* can be prevented by sterile suctioning 3(1.3) 0 76(4.4) | 140(33.2) | 229(61.1)
Suctioning is nurse’s responsibility 17(7.4) 0 45(12.7) | 69(30.1) | 69(30.1)
Suctioning is ineffective for thick and sticky 43(18.8) | 88(38.4) | 50(21.8) | 34(14.8) 14(6.1)
secretions

Suctioning isn’t appropriate method for excessive 67(29.3) | 100(43.7) | 23(10) 25(10.9) 14(6.1)
secretions

No need to clean suction catheter with saline after 78(34.1) | 83(36.2) | 13(5.7) | 42(18.3) 13(5.7)
procedure

Risk of VAP* can be decreased by sterile 4(1.7) 5(2.2) 14(6.1) | 80(34.9) | 126(55)
suctioning

Suctioning prevents secretions to contaminate 2(0.9) 22(9.6) 12(5.2) | 120(52.40 | 73(31.9)
patient, nurse &amp; environment

Nurses spend less time while suctioning 12(5.2) 55(24) 57(24.9) | 85(37.1) | 20(8.7)
procedure

Suctioning prevents hypoxemia, atelectasis and 3(1.3) 7(3.1) 23(10) 122(53.3) | 74(32.3)
cardiac arrhythmia

Suction catheter increases risk of bleeding 9(3.9) 19(8.3) 37(16.2) | 144(62.9) | 20(8.7)

complication

As illustrated in figure below, 59.8% of the ICU nurses working in the hospital possessed a negative

attitude, while 40.2% displayed a positive attitude.
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Figure 4: Over all Attitude score among nurses working in Adult & Pediatric ICU towards suctioning,
2024 (n=229).

5.6 Factors associated with knowledge towards endotracheal suctioning
In this study, few variables, such as age, availability of equipment, work experience and availability of

guidelines variables were selected for multivariable analysis using binary logistic regression with a p-
value less than 0.25. In the final multivariable logistic regression analysis, age in years and work
experience of nurses working in ICU were linked with knowledge of endotracheal suctioning, as show in
the table 7

Intensive care nurses with age range of 26-30 years are 5 time more likely have good knowledge
compared to those ICU nurse with greater than 36 years of age [AOR=4.9; 95%CIL: 1.8, 23.4].
Similarly, ICU nurses those who had work experience less than five years were 64% less likely to have
good knowledge about endotracheal suctioning compared those who had work experience 6-11 years

[AOR=0.36; 95%CI: 0.154, 0.82].

Table 6: Factors associated with level of knowledge among nurses working in ICU, Addis Ababa,
Ethiopia (n=229)

Variables | categories | Knowledge | P-value | COR ‘P—Value AOR
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Good | Poo
r
<25 1 7 0.739 0.64(0.048,8.618) | 0.639 0.52(0.035,7.832)
26-30 97 81 10.034 5.4(1.132,25,653) | 0.049** | 4.9(1.8 ,23.4)
31-35 18 14 | 0.041 5.8(1.074,31.163) | 0.063 5(0.92,27.65}
Age >36 2 9 1 1 1 1
) <5 94 101 | 0.019 0.39(0.176,0.854) | 0.016** | 0.36(0.154,0.82)
Experience
in ICU 5-11 24 10 |1 1 1 1
No 7 16 | 0.038 0.37(0.148,0.95) | 0.066 0.4(0.151,1.061)
Equipment | Yes 111 95 1 1 1 1
96 82 10.175 1.54(0'824,2.891) | 0.202 1.55(0.79,3.048)
No 2
Guideline | Yes 22 29 |1 1 1 1

5.7 Factors associated with practice of endotracheal suctioning
In this study, four variables, such as age, educational level, availability of equipment and availability of

guidelines variables were selected for multivariable analysis using binary logistic regression with a p-
value less than 0.25. In the final multivariable logistic regression analysis, age availability of guideline
and educational status in ICU were linked with knowledge of endotracheal suctioning, as show in the
table 8

Intensive care nurses under the age of 25 were 97% less likely to perform endotracheal suctioning
compared to those over 36 years old[AOR=0.03; 95%CI: 0.002, 0.05].. Likewise, ICU nurses aged 26-
30 were 88% less likely to engage in this practice compared to their counterparts over 36 years of age
[AOR=0.12; 95%CI: 0.023, 0.623].

Among nurses working in the ICU, those with a Master of Science degree were twice as likely to
perform endotracheal suctioning compared to those with a Bachelor of Science degree [AOR=2.35;
95%CI: 1.065, 5.179]. Nurses working in ICU where guidelines were not available were 60% less likely
to perform endotracheal suctioning compared to those in units with guidelines [AOR=0.4; 95%CI: 0.19,
0.75].

Table 7: Factors associated with level of Practice of among nurses working in ICU, Addis Ababa,
Ethiopia (n=229)
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Practice

Variable Categories Good Poor P-Value | COR P-Value | AOR
1 7 0.009 0.032(0.002,0.426) | 0.010*%* | 0.03(0.002,0.5)

<25

26-30 68 110 0.013 0.14(0.029,0.66) 0.012** | 0.12(0.23,0.623)

31-35 19 13 0.191 0.32(0.06,1.755) 0.226 0.34(0.06,1.96)
\ge > 36 9 2 1 1

MSC 84 102 0.077 1.9(0.932,3.873)1 | 0.034** | 2.35(1.065,5.179)
.ducational Level BSC 13 30 1 1

No 5 18 0.042 0.34(0.123,0.962) | 0.126 0.41(0.132,1.29)
,quipment Yes 92 114 1 1

No 68 110 0.019 0.45(0.25,0.882) 0.006*%* | 0.4(0.19,0.75)
suideline Yes 29 22 1 1 1 1

5.8 Factors associated with Attitude towards endotracheal suctioning
In this study, few variables, such as sex, educational status, availability of equipment and training

Were selected for multivariable analysis using binary logistic regression with a p-value less than 0.25. In

the final multivariable logistic regression analysis, educational status and training of nurses working in

ICU were linked with knowledge of endotracheal suctioning, as show in the table 9,

ICU nurses with a master’s degree were five times more likely to possess a positive attitude towards

endotracheal suctioning compared to those with a Bachelor degree[ AOR=4.84; 95%CI: 1.842, 12.842].

Additionally, ICU nurses who did not receive training on endotracheal suctioning were 84% less likely

to hold a positive attitude towards this procedure compared to their trained counterparts [AOR=0.16;

95%CI: 0.085, 0.297].

Table 8: Factors associated with level of Attitude among nurses working in ICU, Addis Ababa, Ethiopia

(n=229)
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Attitude P-value | COR P- value | AOR

Variable Categories | Negative | Positive

Female 34 63 0.176 0.7(0.4,1.182) 0.336 0.74(0.4,1.366)
Sex Male 58 74 1 1 1 1
Educational MSC 86 100 0.004 5.3(2.136,13.168) | 0.002** | 4.84(1.824,12.824)
status BSC 6 37 1 1 1 1
Availability | No 6 17 0.153 0.5(0.186,1.3) 0.338 0.59(0.195,1.752)
]?:luipment Yes 86 120 1 1 1 1

No 38 112 0.003 0.2(0.086,0.3}1 0.001** | 0.16(0.085,0.297)
Training Yes 54 25 1 1 1 1

6. Discussion

The purpose of this study was to assess Knowledge, Attitude and practice of endotracheal tube

suctioning and associated factors among Intensive care unit Nurses in Selected Public Hospitals in Addis

Ababa. This is because; knowing the levels of knowledge, attitude, practice, and associated factors
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towards endotracheal suctioning is a cornerstone for the management and control of the morbidity and

mortality associated with errors and harms during medical care services.

Knowledge towards endotracheal suctioning
The present study showed that the nurses’ level of good knowledge towards endotracheal suctioning was

51.5%. The present study finding was lower when compared with a study conducted in selected
hospitals in Der Salam, Tanzania hospital, which reported the knowledge of nurses’ towards
endotracheal suction 80.6%.(12) The variation might be due to that the differences in socio-economic
characteristics. The present study finding was higher compare to the study done in tertiary hospitals in
Karachi, Pakistan which reported the self- rated good level of knowledge on tracheostomy care was 40%
(29). The variation might be due to that the difference in the study population. A study conducted in
Karachi tertiary Hospital, on tracheostomy care while the present study was conducted on endotracheal

suctioning.

The present study finding was consistent with the study conducted in at two teaching hospitals,
Bhagalpur, Nepal which reported the self- rated good level of knowledge on endotracheal suctioning
55.8%(16).

Practice towards endotracheal suctioning
The present study showed that the nurse’s level of good practice towards endotracheal suction was

42.4%. The present study finding was consistent with the study conducted in at two teaching hospitals,
Bhagalpur, Nepal which reported the self- rated good level of practice on endotracheal suctioning

44.4%.(16)

The present study finding was higher than the study conducted in Amhara region public Hospital where
the ICU nurses on endotracheal suctioning was 28.9%(14). The variation might be due to that the
difference in sample size. The present study finding was also lower than the study conducted in
Khartoum teaching hospital Sudan, where the level of practice of endotracheal suction was 76.8%(22).

The possible justification might be due to that the differences in sample size and study setting.

Attitude towards endotracheal suctioning
The present study showed that the nurse’s level of positive attitude towards endotracheal suctioning was

40.2%. The present study was lower than the study conducted in Himalaya University, India, where the
ICU nurses attitude towards endotracheal suctioning was 68.466%(39). This variation may be due study

setting and sampling method. The present study finding was also lower than the study conducted in
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Jordanian hospitals in Al-Karak and the capital, Amman where the level of positive attitude of patient
safety was (65%)(40). This variation may due sample size, sampling method and study setting. In
addition the present study is done on attitude of ICU nurses towards endotracheal suctioning while this
study was done on oral care.

The present study finding was consistent with the study conducted in at two public hospital in Amhara

region which reported the positive attitude towards endotracheal suctioning 48.9%(14).

Factors associated with knowledge towards endotracheal suctioning
Intensive care nurses with age range of 26-30 years are 5 time more likely have good knowledge

compared to those ICU nurse with greater than 36 years of age [AOR=4.9; 95%CI: 1, 23.4]. This study
is supported by a study done in Malaysia(24). This is possibly due to recent education, technological
adeptness, and active engagement in continuing education compared to their older counterparts aged
over 36 years. Similarly, ICU nurses those who had work experience less than five years are less likely
to have good knowledge about endotracheal suctioning compared those who had work experience 6-11
years [AOR=0.36; 95%CI: 0.154, 0.82]. This finding was supported by a study conducted in Public
hospital selected in der Salem Tanzania(12). This is may be due to accumulated clinical exposure,
ongoing professional development, and mentorship, compared to those with fewer than five years of

experience.

Factors associated with practice towards endotracheal suctioning
Intensive care nurses under the age of 25 were 97% less likely to perform endotracheal suctioning

compared to those over 36 years old[AOR=0.03; 95%CI: 0.002, 0.05]. This study finding is supported
by study done Selected Teaching Hospitals, Bharatpur, Chitwan (23) This could be attributed to their
relatively limited clinical experience and possibly being in training or early stages of their nursing
careers, where they may not yet have gained proficiency in advanced procedures like endotracheal
suctioning. Likewise, ICU nurses aged 26-30 were 88% less likely to engage in this practice compared
to their counterparts over 36 years of age [AOR=0.12; 95%CI: 0.023, 0.623]. This study finding is
supported by done in Selected Teaching Hospitals, Bharatpur, Chitwan(23). This may be due to fewer
opportunities for exposure and practice in complex procedures early in their careers, combined with

potential assignments to less critical roles or patients requiring less intensive care.
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Among nurses working in the ICU, those with a Master of Science degree were twice as likely to
perform endotracheal suctioning compared to those with a Bachelor of Science degree [AOR=2.35;
95%CI: 1.065, 5.179]. This study finding is supported systematic review done in India (15). This
could be due to possibly indicating that higher education levels provide enhanced knowledge, skills,
clinical decision-making abilities, and role expectations conducive to undertaking such advanced

procedures.

Nurses working in ICU where guidelines were not available were 60% less likely to perform
endotracheal suctioning compared to those in units with guidelines [AOR=0.4; 95%CI: 0.19, 0.75]. This
study is similar with study done in Egypt Minia University Hospital(41) This could be because clear
protocols and guidelines provide structured frameworks that enhance nurses' confidence and competence
in performing such critical procedures. The absence of guidelines may lead to uncertainty or hesitancy

among nurses, impacting their willingness and ability to carry out endotracheal suctioning.

Factors associated with Attitude towards endotracheal suctioning
ICU nurses with a Master’s of Science (BSc) degree were five times more likely to possess a positive

attitude towards endotracheal suctioning compared to those with a bachelor’s degree[ AOR=4.84;
95%CI: 1.842, 12.842]. This study finding is supported by study done in a study conducted in Public
hospital selected in der Salem Tanzania(12). This could be attributed to the advanced education and
training associated with an MSc degree, which likely enhances their understanding, confidence, and
perceived competency in performing complex procedures such as endotracheal suctioning. Additionally,
nurses with an MSc degree may have been exposed to more comprehensive coursework or clinical
experiences that emphasize the importance and efficacy of such procedures, thereby fostering a more

positive attitude towards their execution in critical care settings.

Additionally, ICU nurses who did not receive training on endotracheal suctioning were 84% less likely
to hold a positive attitude towards this procedure compared to their trained counterparts [AOR=0.16;
95%CI: 0.085, 0.297]. This study finding is supported by study done the study done in tertiary
hospitals in Karachi, Pakistan(29). This could be because training provides essential knowledge, skills,
and confidence necessary for performing the procedure effectively and safely. Without proper training,
nurses may feel unprepared or insecure about their abilities, impacting their attitude towards

endotracheal suctioning.
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7. Conclusion
In the present study, more than half of the nurses (51.5%) had good knowledge, 57.6% had poor

practice and 59.8% had negative attitude towards endotracheal tube suctioning. The multivariable
logistic regression analysis showed the age of the nurses and their experience were factors significantly

associated with knowledge towards endotracheal suctioning.

Age of the nurse, educational status and availability of guideline in the work unit were factors
significantly associated with practice towards endotracheal suctioning. Training and educational status
were factors significantly associated with attitude towards endotracheal suctioning. Moreover, the
present study offers significant evidence to support other studies, helps in addressing the above
mentioned factors through tailored interventions, and is also essential to improve patient care and

outcomes.

Limitation
The accomplishment of the present study was not without limitations. Despite it being a critical topic,

the level of knowledge, attitude, practice, and associated factors towards endotracheal suctioning among
nurses working in ICU were not adequately assessed in Ethiopia, even in different countries globally.
This has affected the discussion section of the study. Time constraint was also a significant limitation,
the study was conducted over a relatively short period, so data collection & analysis had to be completed

over a tight timeframe.

Social desirability bias might influence respondents to provide answers they perceive as favorable rather
than their true practices. Additionally, the cross-sectional design restricts the ability to establish
causation and may not account for variations in the consistency of knowledge, attitudes, and practices
(KAP) among nurses. Other limitations include procedural bias, non-response bias, and the potential for

confounding factors, which may affect the validity and generalizability of the findings.

Another limitation was that the study areas were located in different and distant locations, this made it

challenging to train data collectors in each hospital & collect data simultaneously.

Strengths
This study could be a baseline for other researchers who are willing to undertake a study on this topic.
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Significant associations and findings provide a valuable insight into factors that influence the quality of
care provided to patients. The study benefits from using a census approach for comprehensive data
collection, ensuring data integrity through rigorous verification methods, and employing a standardized
questionnaire adapted from established templates, which enhances the reliability and comparability of

the findings.

The study included diverse sample from different hospitals and healthcare facilities, which insures the
findings are representative and generalizable to other populations. The study findings can also be used to

inform policy and practice in the healthcare sector.

8. Recommendation

To the Ministry of Health (MoH) or relevant regulatory bodies:

¢ Enhance ICU Education and Resources: Allocate resources to enhance ICU capacity,
including modern equipment and continuous professional development opportunities, to ensure

standardization and optimization of endotracheal suctioning practices across all ICU settings.

To Respective ICU Departments and Hospital Administrations:

¢ Continuous Training and Awareness Programs: Implement ongoing training programs
focused on endotracheal suctioning techniques, infection control measures, and patient-centered

care to enhance nurses' competencies and confidence in performing this critical procedure.

Future Research Directions:

e Prospective Study Design: Consider conducting prospective studies to comprehensively
evaluate the appropriateness and effectiveness of current endotracheal suctioning practices
among ICU nurses. This approach will provide valuable insights into the impact of knowledge,

attitudes, and practices on patient outcomes.
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Annex I1

Information sheet
Questioners prepared to Knowledge, attitude and practice of endotracheal tube suctioning among ICU

Nurses in Selected Public Hospitals in Addis Ababa, Ethiopia, 2024

Good morning /Good afternoon, I am......................... working as data collector in this study that
asses Knowledge, Attitude and practice of endotracheal tube suctioning among ICU Nurses in Selected
Public Hospitals in Addis Ababa, Ethiopia, 2024 . Dear respondents here are lists of questioners with
different sections, which are designed for research work to be conducted in partial fulfillment of Master
Degree in respiratory therapy by Leea Tekle from Department of Intensive Care Medicine, SPHMMC. I
am going to ask you some very personal questions that some people find it difficult to answer. Your
responses are completely confidential. Your name will not be written on these questionnaire, and will
never be used in connection with any of the information you provided. You don’t have to answer any
question that you do not want to answer, and you may decide not to participate in the study any time you
want. However, your honest response to this questions will help us to better understand on Knowledge,
attitude and practice of endotracheal tube suctioning. We would greatly appreciate your help in
responding to these questions. It will take about 30 minutes and there is no benefit or payment that you
get for your participation in this study. But your honest & genuine response to each question will play a

major role in the attainment of the objective of the study.

Therefore, we thank you in advance and greatly appreciate your helping. Do you understand all that has

been said so far?

In case you need to contact the principal investigator here are his contact details:

Contact address of the investigators: - Leea Tekle Tel. 0932501089
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II. Consent form
I heard the information sheet above clearly & understood the purpose, benefit and what is required from

me if I take part in the study. I understood that all the information regarding me like name and all
answers given by me must not be transferred to a third party. I also understand that I can decide whether

or not to take part in the study or even withdraw from the study at any time.

Yes |:| No |:|

Signature/finger print of participant----------------- Date---------

Data collector Name----------------- sign Date-------—ceeee

I11. English questionnaire form

Section one: Socio-demographic characteristics

S.No |Question Response Skip pattern

101 How old are you? | s years

102 [Sex A. Male
B. Female

103 | What is your educational status? 1.Bachelor Degree
4.MSc

5. PhD/Sub-specialty and
above

104 (What is your current marital status? 1.Single
2.Married
3..Separated

105 | Years of work as a nurse A. <5
B. 6-10
C. 11-15
D. 16-20
E. >20

<5
. 6-10
11-15
16-20
E. >20

106 |[Years of work as an ICU nurse

oONw»>
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Section two: institutional related characteristics

SNo |Question Response Skip pattern
201 [Received specific ETS training A. Yes
B. No
202 |Adequate equipment to give suctioning A. Yes
B. No
203 |Availability of guideline A. Yes
B. No
204 |Unit where the nurse is working A. AICU
B. PICU
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Section three: Knowledge of Endotracheal Suction

S.No

Question

Yes

No

301

Suctioning should only be done when a thorough assessment of the patient establishes the
need for such a procedure and not be dictated by routine

302 | If patients are able to cough up their own secretions, they should be encouraged to do so

303 | Suction catheters should be as small as possible, yet large enough to facilitate secretion
removal

304 | The size of the suction catheter should occlude no more than half of the internal diameter of
the artificial airway to avoid greater negative pressures in the airway and to potentially
minimize falls in PaO2

305 | The use of a closed suction system is suggested for adults with high FIO2 or PEEP, or at risk
for acute lung injury

306 | The closed or open suction system is not superior to the other in terms of oxygen saturation,
cardiovascular instability, secretion removal, environmental contamination, and cost

307 | Routine use of normal saline instillation prior to endotracheal suction should not be
performed
Ensuring patients are adequately hydrated is the way health care providers can facilitate the
removal of respiratory secretions

308 | The suction catheter should be inserted to the carina and then retracted 1-2 cm before
suctioning is performed, or the length of the suction catheter is estimated by measuring an
identical endotracheal tube

309 | Deep suctioning is necessary for patients with large amounts of secretions in the lower
airways

310 | Using volumes of hyperinflation that is indexed to the size of the patient may assist in
minimizing potential difficulties

311 | Tidal volumes should no more than 900 cc during hyperinflation because patients may feel
dyspneic

312 | If hyperinflation is used in the patients before suctioning, caution should be employed
because it may be associated with increases in mean arterial blood pressure

313 | . Pre-oxygenation by the delivery of 100 % oxygen for at least 30 s prior to and after the

suctioning procedure is recommended to prevent a decrease in oxygen saturation, especially
when the patient has a clinically important reduction in oxygen saturation with suctioning
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314

Combining hyper oxygenation and hyperinflation prior to suctioning can minimize
suctioning-induced hypoxemia

315 | A ventilator should be used rather than a manual resuscitation bag to provide
hyperventilation/ hyper oxygenation prior to suctioning to reduce hemodynamic alterations
316 | Endotracheal suctioning, unless managed appropriately, can lead to various adverse events
Section four: Practice of Endotracheal Suction
No. Practice activities Yes | No
Prior suctioning
401 Monitor vital sign(BP, temperature, PR, oxygen saturation)
402 Identify indication of suctioning
403 Prepare equipment
404 Auscultate breath sounds
405 Check functionality of suction apparatus
406 Check suction machine with connecting tube
407 Check availability of sterile normal saline
408 Prepare ambu bag with oxygen supplies
409 Make sure that suction pressure at 80-120 mmHg
410 Wash hand
411 Wear mask
412 Pre oxygenate the patient
During suctioning
413 Explain procedure to patient

44




414 Position patient in semi fowlers position
415 Place sterile towel on patients chest
416 Open sterile glove
417 Open sterile gloves, designate one hand(non-dominant) as clean
418 Use sterile hand to remove the suction catheter
419 Detach circuit and maintain sterility
3420 Gently but quickly insert artificial airway using sterile technique
421 Don’t apply suction while inserting
422 360 rotation when withdrawing the catheter
423 Suctioning time 10-15 second
424 Discontinue if HR is below or above normal
425 Return patient to the ventilator
426 Rinse the catheter and connecting tube with normal saline
427 Assess for secretion clearance
428 Don’t perform more than 4 suction per suctioning
429 Don’t reinsert suction catheter into endotracheal tube once used
430 Assess patients cardiopulmonary status
Post suctioning
431 Hyper oxygenate after suctioning
432 Return suction device
433 Reassess patient vital signs
434 Discard used supplies
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435

Wash hands

436 Document type, amount, color of secretion and ventilator settings
Section five: Attitude towards endotracheal suctioning
S.No | Question Strongly | Disagree | Neutral | Agree | Strongly
Disagree 2 |3 ) agree(5)
(1
501 | Nurses should assess the patient to identify the need
to suction
502 | Do you think suctioning is time consuming to care
503 | All patients who are admitted in the ICU need
suctioning
504 | Give priority of care for patients with accumulated
secretions
505 | VAP* can be prevented by sterile suctioning
506 | Do you think that suctioning is nurse’s responsibility
507 | Suctioning is ineffective for thick and sticky
secretions
508 | Suctioning isn’t appropriate method for excessive
secretions
509 | No need to clean suction catheter with saline after
procedure
510 | Risk of VAP* can be decreased by sterile suctioning
511 | Suctioning prevents secretions to contaminate
patient, nurse & environment
512 | Nurses spend less time while suctioning procedure
513 | Suctioning prevents hypoxemia, atelectasis and

cardiac arrhythmia
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515

Suction catheter increases risk of bleeding
complication
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