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ABSTRACT

Objectives To investigate the airway management
equipment and clinical practice in emergency department
wards in China, and to explore the factors that influenced
the nurses’ airway management practice.

Design Cross-sectional study.

Setting A nationwide survey covering the seven
administrative regions of China (North China, Northeast
China, East China, Central China, South China, Southwest
China and Northwest China).

Participants The nurses had to be registered nurses
who worked in adult emergency department wards of the
selected hospitals.

Measures An online survey was designed, piloted and
distributed to the members of the Emergency Medicine
Committee of the Chinese Nursing Association, and the
nurses from the members’ hospitals were invited to
participate. The questionnaire was used to determine
nurses’ clinical practice scores of airmay management in
emergency wards.

Results Finally, we collected 995 valid questionnaires
from 31 provinces and 143 districts in China. Among them,
361 (36.28%) nurses responded that their departments
used open suction system (0SS) in clinical work, the major
barrier for closed suction system (CSS) reported by 630
respondents (63.32%) was cost. Significant differences
in all three scores were found in age, nursing experience
years, technical title, airway management training
experience and nursing specialist (all p<0.05). Correlations
were found among airway management attitude, practice
of sputum aspiration and practice of ventilator care
bundles (r=0.655, r=0.543 and r=0.763, all p<0.001).
Conclusions Chinese emergency department managers
need to identify better methods for assessing equipment
availability in 0SS. CSS can be a choice when costs,
status of the individual patient and severity of disease
are comprehensively considered. Emergency department
nurses’ scores of airway management practice were
affected by demographic and job-related characteristics;
regular training should be encouraged, and equipment
and resources should be guaranteed to improve airway
management quality and optimise patient outcomes.

INTRODUCTION

Airway management is at the core of emer-
gency medicine and can ensure airway patency
and save critically ill patients.' * Endotracheal

,"2 Dengxiu Zou,"?® Weiquan Liu,"?* Mei He,"*3

Strengths and limitations of this study

» Airway management practice in emergency depart-
ment is associated with several complications and
risks that result in multiple factors; this study first
investigated the equipment availability of endotra-
cheal suctioning and airway management clinical
practice status in emergency department wards in
China.

» This study is strengthened by collecting a nation-
wide sample of Chinese nurses from 143 districts
in 31 provinces in 7 administrative regions in China.

» The survey explored the equipment availability and
barriers to using 0SS and CSS with the potential
to provide emergency department wards national-
ly with a direction for improvement of equipment
availability.

» Survey response may have been subject for a self-
designed questionnaire, and the reliance on partici-
pant self-reporting and recall bias.

suctioning and ventilator-associated pneu-
monia (VAP) prevention are two critical
factors in airway management that require
high attention. Airway management in these
critical parts in emergency departments is
associated with several complications and
risks that result in multiple factors, such as
operator and situational factors related to
staff training and expertise, relative urgency,
device selection and equipment availability.”

Evidence-based practice (EBP) is widely
adopted in clinical work to ensure that
patients are provided with optimal and
consistent care. As critical elements of EBP,
well-designed clinical practice guidelines and
ventilator care bundles (VCBs) for airway
management can provide perfect solutions
in airway management for optimising patient
outcomes as well as minimising patient risks
and complications.

In clinical practice of VCB, VAP remains a
worldwide hospital-acquired infection issue”
and the VCBs are widely applied into prac-
tice and have decreased the incidence of VAP
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in some hospitals. Marini et al' examined multifaceted
bundle interventions in different multidisciplinary inten-
sive care units (ICUs) and increased compliance with
the care bundle from 83% to >95% for more than 1 year,
and decreased the incidence of VAP from 4.0 to 0.8 per
1000 patient days. Liu et af used VCBs to manage VAP in
an ICU of a general tertiary hospital in China, and the
compliance rate of hand hygiene increased from 71.99%
to 91.97%, the incidence rate of VAP was statistically and
significantly lower in the intervention group (13.70%)
compared with the control group (18.85%), and the
head-of-bed elevation of 30°-45° increased from 62.02%
to 85.96%.

In clinical practice of endotracheal suctioning, compli-
ance of clinical practice seems to be not that optimistic.
According to clinical practice guidelines on endotracheal
suctioning of mechanically ventilated patients with arti-
ficial airways published by the American Association of
Respiratory Care (AARC) in 2010° and endotracheal
suctioning in adults receiving invasive mechanical venti-
lation published by the Chinese Nursing Association
(CNA) in 2021,” endotracheal suctioning should be
performed only when secretions are present and not
routinely, and the routine use of normal saline instillation
before endotracheal suction should not be performed.
Finally, closed suction is suggested for adults with high
fractional inspired oxygen (FiO2) or positive end expi-
ratory pressure (PEEP) or those at risk of lung derecruit-
ment, haemodynamic instability, respiratory infection
(eg, tuberculosis) and multidrug-resistant bacterial infec-
tion in the respiratory tract. Guan et al’ surveyed 21279
nurses working in China who performed airway secretion
aspiration in adults with invasive mechanical ventilation,
and found 50.19% nurses chose to perform aspiration on
time and on demand, while 17.46% nurses always or often
dropped saline into the airway during sputum aspiration.
Leddy and Wilkinson® surveyed 180 healthcare profes-
sionals working in the ICUs of six hospitals in Ontario
(Canada) and reported the same status quo as that of
Guan et al®

Due to the inadequate compliance in airway manage-
ment clinical practice guidelines and VCBs stated above,
we noticed a considerable discrepancy existing between
guidelines and nurses’ clinical practice without regular
intervention and supervision. In Chinese emergency
departments, due to the common problem of difficulties
in getting medical treatment in China, the emergency
departments of some hospitals in China are equipped
with emergency ICU wards or resuscitation rooms, which
detain many critically ill patients receiving treatment.
Timely and effective endotracheal intubation has signifi-
cantly improved the survival rate of critically ill patients
in emergency rescue, but how about the performance
of emergency nurses in endotracheal suctioning and
the VCBs as two critical parts in airway management? It
is currently unclear whether the equipment availability
and the strategies described in these guidelines and VCBs
are known and correctly followed by nurses in Chinese

emergency departments. Therefore, we aimed to inves-
tigate the airway management equipment and clin-
ical practice in emergency department wards in China,
and to explore the factors that influenced the airway
management practice. Improving our understanding of
this could help develop strategies for improving airway
management conditions and enhancing quality of airway
management practice in the future.

METHODOLOGY

Patient and public involvement

As this study focused on emergency department wards
and nurses, patients or the general public were not
involved in the study design.

Study design and participants
This nationwide study adopted a cross-sectional design
using a web-based questionnaire. An online survey was
designed and distributed to the members of the Emer-
gency Medicine Committee of the CNA from 1 June to 31
August 2019, via WeChat groups and emails. The content
and purpose of the questionnaire were explained to the
nurses before answering the questionnaire began. Filling
the questionnaire was considered as a de facto consent
to participate in the study. All questionnaires were filled
anonymously. The anonymity and confidentiality of the
participants was ensured in the web-based investigation.
The inclusion criterion was the nurses had to be regis-
tered nurses who worked in adult emergency department
wards of the selected hospitals. The exclusion criteria
were: (1) nurses on long-term (>3 months) sick leave or
maternity leave, (2) nurses in training in the emergency
departments or interns, (3) nurses who refused to partic-
ipate in the study, (4) nurses who were in the emergency
department but did not take care of patients with invasive
mechanical ventilation.

Distribution of the questionnaires

The questionnaires were distributed to the working group
of the Emergency Medicine Committee of the CNA,
covering the seven administrative regions of China (North
China, Northeast China, East China, Central China, South
China, Southwest China and Northwest China). At least
six hospitals (provincial and non-provincial, teaching and
non-teaching, military and non-military) were selected
randomly in the respective administrative areas. The
committee member notified the head of the emergency
department of the unit chosen randomly in the adminis-
trative region of the committee member. All the nurses
in the target hospitals’ emergency departments and who
met the eligibility criteria were proposed to participate.

Data collection

Data were collected using a self-designed questionnaire
named nurses’ clinical practice of airway management
in emergency wards including 46 items. The question-
naire was developed by the investigators based on an
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extensive review of literature, standard recommendations
and protocols.®'"'° The survey questions (online supple-
mental table 1) were then entered into an online survey
that was named ‘Wen Juan Xing’ (Changsha Ranxing
Information Technology Co) (https://www.wjx.cn/).
The entire questionnaire covered three domains: demo-
graphic data, airway management equipment, and airway
management attitudes and clinical practice-based ques-
tions. The demographic and job-related characteristics
included 10 items such as sex, age, years of nursing expe-
rience, technical title, administrative post, the highest
level of educational degree, city and district of work, the
hospital level, training experience in airway management,
and being a nursing specialist in airway management
or not. The airway management equipment questions
contained six items related to equipment availability and
technical status; the six items were mainly expressed as
true/false statements. The practice-based items consisted
of 30 items to assess the levels of nurses’ attitude and prac-
tice. This section consisted of three parts: (1) questions
about airway management attitude (7 items); (2) ques-
tions regarding sputum aspiration practice (12 items)
and (3) questions about VAP prevention practice (11
items). In the questionnaire, the attitude and practice in
airway management of the emergency department nurses
were assessed by using options rated based on the state-
ment ‘I think I agree with this” with a 5-point Likert scale
(1-5): (1) strongly disagree; (2) disagree; (3) more or
less; (4) agree and (5) in full agreement. The total Cron-
bach’s o of the subscales named airway management atti-
tudes and clinical practice-based questions was 0.962, the
Cronbach’s o of three parts of these subscales were 0.956,
0.932 and 0.934, respectively.

The questionnaire was designed by limiting each ID
number to fill out the questionnaire once so that only
one response per nurse was counted. The ID number was
necessary to log in to the questionnaire web page but was
not included in the questionnaire itself.

Quualified questionnaires were defined as all the ques-
tionnaire items being complete, without logic errors
among answers. Invalid questionnaires were those with a
filling time <3 min, nurses in emergency departments of
non-public hospitals answered the questionnaire or there
were logic errors (eg, years of experience conflicting with

age).

Data analysis

All questionnaires returned to the authors within 3
months were compiled in a Microsoft Excel file using a
double-entry method. Statistical analysis was conducted
using SPSS V.13.0. All the data were screened to detect
errors before analysis. The airway management attitude
score was the total score of seven items of part 1 and the
total score was 35. The sputum aspiration practice score
was the total score of 12 items of part 2 and the total score
was 60. The VCBs practice score was the total score of 11
items of part 3 and the total score was 55. The distribu-
tion of the variables was examined for normality using the

Shapiro-Wilk and Kolmogorov-Smirnov test. Descriptive
and inferential statistics were used to analyse the data.
Descriptive statistics included frequency, percentage,
median and quartile. The Mann-Whitney U test and
Kruskal-Wallis test were used to determine the relation-
ship between demographic characteristics and airway
management attitude and practice scores. The Bonfer-
roni corrected chi-square test was used for further pair-
wise comparison. The Spearman correlation coefficient
test was used to analyse the correlations among airway
management attitude, the practice of sputum aspiration
and VCBs practice scores. All tests were two tailed, and
p values of <0.05 were considered statistically significant.

RESULTS

Characteristics of the participants

The questionnaire was completed by 1338 emergency
department ward nurses, but 334 did not meet the inclu-
sion criteria (eg, answered being from departments other
than emergency), and nine questionnaires had obvious
logic errors. Finally, 995 valid responses to questionnaires
were included. Due to the inability to track the survey
distribution, it was not possible to calculate a response
rate. However, sampling bias was minimised by ensuring
the survey was notified covering the seven administrative
regions of China, and at least six different types of hospi-
tals were selected randomly in the respective administra-
tive areas. The enrolled nurses were from 31 provinces
and 143 districts in China, with 830, 155, and 10 being
from tertiary, secondary, and first-level hospitals, respec-
tively, with the smallest numbers being from the North-
east and Southwest administrative regions.

Airway management equipment and techniques in emergency
department wards

In this study, 361 (36.28%) nurses responded that their
departments used open suction system (OSS) in clin-
ical work, meanwhile 132 (13.27%) used closed suction
system (CSS), and 502 (50.45%) used both OSS and CSS.
For those who used OSS or both OSS and CSS (n=863),
767 (88.87%) respondents said that they are checking
equipment for proper functioning by suctioning a small
amount of sterile saline from the container. Moreover,
462 (46.43%) reported they changed the sterile saline
containers every 4hours, 378 (37.99%) reported once a
day, 103 (10.35%) said every shift of work (every 6hours),
52 (5.23%) said every 12 hours. Only 589 (59.20%)
nurses responded that their departments monitored
saline containers and equipment surfaces for contam-
ination. For those using CSS (n=634), 400 (63.09%)
nurses responded that they changed closed suction cath-
eter once a day, 91 (14.35%) responded every 3days, 78
(12.30%) said once a week and 65 (10.25%) responded
other replacing frequencies. The barriers to prevalent
use of CSS (figure 1) were as follows: 630 (63.32%)
respondents thought materials were expensive and some
patients could not afford them, 379 (38.09%) said that
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Patients” mouth and other parts couldn’t be suctioned by closed suction catheter

Didn’t fully grasp operation specifications of CSS

Used to using OSS and unwilling to change it

Closed suction catheter not convenient and with low efficiency

Closed suction catheter couldn’t clear secretions as clean as 0SS

Departments didn’t carry out the use of closed suction catheter

Materials were expensive

0.00%

5.83%

10.00%

20.10%

21.81%

24.32%

28.94%

38.09%

63.32%

20.00% 30.00% 40.00% 50.00% 60.00% 70.00%

Figure 1 The barriers to the prevalent use of CSS. The 995 respondents reported seven reasons. CSS, closed suction system;

OSS, open suction system.

their departments did not carry out the use of a closed
suction catheter, 288 (28.94%) nurses subjectively felt that
the closed suction catheter could not suction the airway
as clean as the sterile suction catheter, 242 (24.32%)
nursing staff felt that the operation of the closed suction
catheter was not convenient and affected work effi-
ciency, 217 (21.81%) were used to using OSS at work and
unwilling to change it, 200 (20.10%) nursing staff did
not fully grasp the operation specifications of CSS, and
58 (5.83%) said that the patients’ mouth and other parts
could not be suctioned by a closed suction catheter.

Demographic and job-related characteristics in airway
management attitude, practice of sputum aspiration and
practice of VCBs

The emergency department ward nurses’ airway manage-
ment attitude, the sputum suction practice and practice
of VCBs median scores were 31, 48 and 44 points, respec-
tively, and the ratios of respondents meeting the median
scores were 50.35% (501 of 995), 79.50% (791 of 995)
and 99.30% (988 of 995), respectively. The demographic
and job-related characteristics are shown in table 1, along
with the airway management attitude, practice of sputum
suction and practice of VCBs scores.

Female nurses had no significant differences with
male nurses in all three scores (all p>0.05). Nurses
aged 41-50 years or over 50 years had higher scores in
airway management attitude than those aged 18-20 years
(p=0.026and p=0.034, respectively), and nurses aged

31-40, 41-50, or over 50 years also had higher scores than
those aged 21-30 years (p<0.001, p<0.001 and p=0.020,
respectively). Regarding the practice of sputum aspira-
tion, nurses aged over 50 years had higher scores than
those aged 18-20 years (p=0.038), and nurses aged 41-50
years or aged 31-40 years have higher scores than those
aged 21-30 years (p<0.001 and p=0.039, respectively).
Nurses aged 31-40, 41-50 or over 50 years had higher
scores in the practice of VCBs than those aged 18-20
years (p=0.038, p=0.009 and p=0.003, respectively). On
nursing experience, nurses with 11-20, 21-30 or over 30
years of work experience had higher airway management
attitude scores than those who worked less than 1year
(p=0.006, p<0.001 and p=0.038, respectively) or 1-3 years
(p=0.001, p<0.001 and p=0.023, respectively), and nurses
with 21-30 years of work experience had higher airway
management attitude scores than those who worked 4-10
years (p<0.001). Nurses who had worked for 21-30 years
or over 30 years had a higher practice of sputum suction
than those who worked less than lyear (p=0.001 and
p=0.038, respectively), and nurses who had worked for
21-30 years also had better scores in this than those who
worked for 2-3 years or 4-10 years (p=0.009 and p=0.001,
respectively). Nurse-in-charge and co-chief superinten-
dent nurse had higher scores in airway management
attitude (both p<0.001) and the practice of sputum aspi-
ration (p<0.00land p=0.006, respectively) than nurse
practitioners, and nurse-in-charge had higher scores in
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Subgroup Airway management attitude Practice of sputum aspiration Practice of VCBs

Male (n=81) 31 (28.00, 35.00) 48 (43.50, 56.50) 44 (41.00, 50.50)

Age (years)

21-30 (n=481) 28 (27.00, 34.00) 48 (44.00, 54.00) 44 (41.00, 51.00)

41-50 (n=158) 34 (28.00, 35.00) 50 (47.00, 57.00) 46 (43.00, 52.00)

Years of experience

2-3 (n=126) 28 (26.00, 34.00) 48 (44.75, 54.25) 44 (42.00, 49.00)

11-20 (n=240) 32 (28.00, 35.00) 49 (46.25, 56.00) 45 (41.00, 51.00)

>31 (n=33) 34 (28.00, 35.00) 52 (47.00, 58.50) 47 (43.00,53.50)

Nurse practitioner and below (n=536) 28 (28.00, 34.00) 48 (44.00, 54.00) 44 (40.00, 50.00)

Co-chief superintendent nurse (n=130) 34 (29.00, 35.00) 50 (47.00, 56.25) 46 (42.00, 51.25)

Administrative position

Head nurse (n=281) 34 (29.00, 35.00) 50 (47.00, 57.00) 45 (42.00, 52.00)

Others (n=19) 28 (27.50, 33.50) 48 (46.00, 52.00) 44 (36.50, 50.50)

Vocational school (n=284) 28 (27.00, 34.00) 48 (44.00, 55.00) 44 (40.00, 51.00)

Master’s in nursing and above (n=25) 34 (29.00, 35.00) 52 (47.50, 58.50) 47 (44.00, 54.00)

Tertiary (n=830) 30 (28.00, 35.00) 48 (45.75, 55.00) 44 (42.00, 51.00)

First level (n=10) 34 (29.75, 35.00) 50 (47.00, 60.00) 49 (42.75, 55.00)

Yes (n=851) 31 (28.00, 35.00) 48 (46.00, 55.00) 44 (42.00, 51.00)

Nursing specialist in airway management

No (n=661) 29 (28.00, 35.00) 48 (45.00, 55.00) 44 (41.00, 51.00)

Likert scores have been shown as median (first quartile (25%), third quartile (75%)) (n=995).

Significant differences were found between age, years of experience, technical title, training experience in airway management, and nursing specialist
in airway management in all three subscales of the attitude and practice in airway management (all p<0.05). In subgroup of sex and hospital level, no
significant differences were found in all three subscales of the attitude and practice in airway management (all p>0.05). In subgroup of administrative
position and educational level, significant differences were found in airway management attitude and practice of sputum aspiration scores (all
p<0.05), no significant differences were found in practice of VCBs scores (both p>0.05).

VCBs, ventilator care bundles.

(3]
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practice of VCBs (p=0.041) than nurse practitioners.
For administrative positions, head nurses had higher
scores in airway management attitude and the practice
of sputum aspiration than nurses without administrative
positions (both p<0.001). On the educational level, those
with bachelor’s or master’s degree in nursing had higher
airway management scores than those with vocational
school educational level (p<0.001and p=0.007, respec-
tively). When it came to the hospital level, no significant
differences were found in all three scores among different
levels of hospitals (p>0.05). Besides, nurses with training
experience in airway management or a nursing specialist
had better scores in airway management (both p<0.001),
the practice of sputum aspiration (p=0.002and p=0.001,
respectively) and practice of VCBs (p=0.002and p=0.003,
respectively).

In the practice of sputum aspiration, the three lowest
score items were evaluation and auscultating before the
suction procedure, utilisation of closed suction for adults
with high FiO2 or PEEP, or those at risk of lung dere-
cruitment, haemodynamic instability, respiratory infec-
tion (eg, tuberculosis) and multidrug-resistant bacterial
infection in the respiratory tract. In the practice of VCBs,
performing interrupting continuous sedative infusions,
utilisation of subglottic suctioning and measuring the
pressure of airbag were three items with the lowest scores.

Correlations among airway management attitude, practice of
sputum aspiration and practice of VCBs

The bivariate correlations among airway management atti-
tude, practice of sputum aspiration and practice of VCBs
are shown in table 2. Positive correlations were observed
among airway management attitude, practice of sputum
aspiration and practice of VCBs (all p<0.001). Airway
management attitude data correlated with scores on the
practice of sputum aspiration (r=0.655, p<0.001) and the
practice of VCBs (r=0.543, p<0.001). The scores on the
practice of sputum aspiration correlated with the scores
on the practice of VCBs (r=0.763, p<0.001). These results
indicated that those who had a better airway management
attitude might better perform sputum suction and VCBs
in their daily work.

DISCUSSION
In this study, we identified that in most occasions, emer-
gency department ward nurses used OSS for sputum

suction, but the equipment and environment manage-
ment of sputum aspiration in OSS need further develop-
ment. For the use of CSS, the major barrier was high cost.
Furthermore, nurses’ airway management attitude scores
were low, the sputum aspiration practice scores and prac-
tice of VCBs scores were relatively optimistic. Significant
differences were found in airway management attitude
and clinical practice among emergency department
nurses with different characteristics. Finally, there were
positive bivariate correlations among airway management
attitude, practice of sputum aspiration and practice of
VCBs.

In China, it appears that nurses in emergency wards
use OSS more frequently, further work is required for
equipment and environment management. There are no
standard methods for equipment storage, and we usually
apply the clinical experience passed down. Before endo-
tracheal suctioning, a small amount of sterile saline is
suctioned to check the negative pressure; after suctioning
the secretions, a small amount of saline is suctioned to
clean the suction tube. In this procedure, two similarly
packaged bottles of 500 mL normal saline are used and
should be stored under sterile conditions; they are usually
changed every 4hours. Once opened, the mouth of the
bottle should be disinfected with 75% ethanol cotton
swabs and wrapped with a sterile gauze.]7 Not performing
a timely replacement or good storage would cause a lot
of potential hazards for the contamination of the suction
catheter and the environment. Xu et al'’ reported two
cases of positive bacterial cultures after 4hours of normal
saline use for checking the negative pressure. In this
study, 767 (88.87%) respondents admitted to checking
the equipment for proper functioning by suctioning a
small amount of sterile saline from the container, and
only 462 (46.43%) reported they changed the sterile
saline containers every 4 hours; only 589 (59.20%) nurses
responded that their departments monitored saline
containers and surface of the equipment for contam-
ination. It is well known that the risk of contamination
is very high in an open aspiration system when aspi-
rating secretions and body fluids.'® Normal saline can be
contaminated when checking the equipment for proper
functioning, thereby infecting the patients. Emergency
department managers should pay more attention to
monitoring saline containers and equipment surfaces for
contamination, and identify better methods for assessing

Table 2 Airway management practice scores and their correlations (n=995, r values)

Variables Airway management attitude Practice of sputum aspiration Practice of VCBs
Airway management attitude 1 0.655 0.543

Practice of sputum aspiration 0.655 1 0.763

Practice of VCBs 0.543 0.763 1

Airway management attitude data correlated with scores on the practice of sputum aspiration (r=0.655, p<0.001) and the practice of VCBs
(r=0.543, p<0.001). Practice of VCBs correlated with scores on the practice of sputum aspiration (r=0.763, p<0.001).

VCBs, ventilator care bundles.
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equipment availability. Nurses may consider checking the
equipment for proper functioning by occluding the end
of the suction tube before attaching it to the suction cath-
eter, as suggested by the AARC clinical practice guide-
lines.® Meanwhile, a prepackaged disposable suction
catheter kit that contains sterile gloves, a sterile suction
catheter and a sterile saline solution could be an excel-
lent choice to help avoid the contamination of saline
container. However, to our knowledge, no such prepack-
aged suction catheter kits exist in China now, which needs
to be developed and put into practice.

CSS can be a choice for Chinese patients admitted to
emergency departments, when the cost-effectiveness,
medical insurance categories, status of the individual
patient and severity of disease were comprehensively
considered. In this study, 63.72% of the nurses responded
that their departments used OSS in clinical work, which is
much lower than in Australia and New Zealand (86.6%)."
Regarding the barriers to using CSS, the major problem
was that CSS appeared to be more expensive than OSS. In
terms of costs, Afshari et al’® showed that the cost of CSS
is lower than OSS for the patients who are admitted to
the ICU for >2 days. In emergency departments equipped
with emergency ICU wards, and for patients detained in
the emergency department without access to be admitted
to the inpatient department for further treatment, nurses
can select CSS due to a preliminary assessment of the
patient’s length of stay in emergency department wards
and total time in hospital. On the indications of using
CSS, the AARC guidelines and the CNA group standards
stressed that CSS is suggested for adults with high FiO2
or PEEP, or those at risk of lung derecruitment, haemo-
dynamic instability, respiratory infection (eg, tubercu-
losis) and multidrug-resistant bacterial infection in the
respiratory tract.” 7 CSS should be systematically used
to reduce the risk of cross-contamination in emergency
departments during the COVID-19 pandemic.”’ Mean-
while, Dastdadeh et al’? found that CSS reduced hand and
equipment contamination during tracheal suctioning.
OSS is only used once when ventilator is disconnected,
whereas CSS can be used more than once and permits
suction without disconnecting the ventilator.” Ebra-
himian et af** stated that compared with OSS, CSS can
cause higher reductions in pain levels during and after
suctioning in patients with head traumas, and can also
cause higher improvements in physiological indicators,
such as respiratory rate, O2 saturation and end-tidal CO2.
Since patients admitted to emergency departments often
have acute changes in vital signs, use of CSS could reduce
the impact on the heart rate and arterial pressure.

Another important finding was that the scores of emer-
gency department nurses regarding airway management
attitude were low, the sputum aspiration practice scores
and practice of VCBs scores were relatively optimistic.
Meanwhile, significant differences were found according
to age, experience, educational level, technical title,
administrative post, training in airway management and a
specialist in airway management. Bulbul et a/*° suggested

that the knowledge level of most of the nurses in adult
ICUs in a teaching hospital in western Turkey was good
and their practice levels were fair, and they were higher
than those of this study. This might be explained by a
higher ICU training experience of nurses in their studies,
highlighting the need for regular training in emergency
departments in China.

In general, nurses who are older and with longer years
of nursing experience, higher educational level, higher
technical title, and administrative post might have a
better aptitude and richer experience in airway manage-
ment practice than others. Factors such as age, years of
nursing experience, educational levels, technical title
and the administrative post can be considered external
determinants. On the other hand, a lack of training and
no specialisation in airway management can be changed
by the proper training. A study by Mwakanyanga et al*°
suggested that training, provision of clinical guidelines
and adequate support to nurses can foster adherence to
clinical practice guidelines. Nursing administrators and
educators should provide nurses with regular training
courses about airway management, and operation prac-
tice in clinical work should regularly be assessed by clin-
ical supervisors.”” Pinto et al® also stated that necessary
training and continuing education on guidelines are
warranted and should improve nursing quality. Notice-
ably, positive correlations were observed among the three
scores, indicating that with adequate knowledge of airway
management, nurses’ attitude will change as well as their
behaviours in clinical airway management practice.

This study showed that lack of equipment and resources
was the most important barrier to adherence to clinical
practice guidelines. Jansson et al’ confirmed that most
of the obstacles toward applying evidence-based guide-
lines were beyond the control of individual nurses. On
the other hand, evaluation and auscultating before the
suction procedure, and performing interrupted contin-
uous sedative infusions are factors that can be changed
by nursing administrators and educators through regular
training and practice. Similarly, in the study by Bulbul
et al,”” the proportion of nurses who performed auscul-
tation before suctioning was very low. Therefore, as an
objective method to understand the patients’ need for
aspiration, evaluation and auscultating should be stressed
rather than nurses’ experiences. Borkowska et af’’ found
a considerable discrepancy between international recom-
mendations and actual sedation practices. Standardisa-
tion of sedation practices across different institutions on
the national level may improve the quality of care.

This study had several strengths. First, it surveyed a
nationwide sample of Chinese nurses from 143 districts in
31 provinces in 7 administrative regions in China. More-
over, all the data were collected throughout the country
within 3 months to ensure adequate responses. The
results provide valuable evidence for nursing managers
to develop strategies for improving airway management
conditions, and help educators provide effective training
for nurses. They also indicate a shortage of equipment
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and resources for airway management in emergency
departments, which calls for more attention from the
healthcare institutions and government, especially in the
context of the COVID-19 pandemic.

Nevertheless, the study also has several limitations
that must be acknowledged. First, this was a quantitative
study in which all the data came from China, limiting the
generalisability of this study. Due to the inability to track
the survey distribution and the inaccessibility of hospitals’
names, it is impossible to calculate a response rate and
to determine whether the nurses were evenly distributed
within a given district. Besides, data were collected via a
self-designed questionnaire, and no standardised instru-
ment was used. Other potential biases that may have
affected this study include the reliance on participant
self-reporting and recall bias.

CONCLUSION

This study comprehensively discussed the airway manage-
ment equipment and clinical practice in emergency
department wards in China and factors that influenced
the nurses’ airway management practice. It showed inad-
equate management of equipment and environment in
OSS; Chinese emergency department managers need
to pay more attention to monitoring saline containers
and equipment surfaces for contamination, and identify
better methods for assessing equipment availability. For
the use of CSS, the major barrier was high cost; nurses can
choose CSS when costs, status of the individual patient
and severity of disease are comprehensively considered.
Emergency department nurses’ scores of airway manage-
ment attitude, practice of sputum aspiration and practice
of VCBs were affected by demographic and job-related
characteristics. These factors should be considered to
improve airway management quality by clinical nurses,
managers and educators. Regular training in airway
management should be encouraged. Equipment and
resources for airway management in emergency depart-
ments should be guaranteed to improve airway manage-
ment quality and optimise patient outcomes.
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