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Abstract

Background Burnout, marked by emotional exhaustion and reduced clinical performance, may impair the effective
application of noninvasive respiratory support (NIRS) and timely transition to invasive methods, potentially affecting
patient outcomes. This study aims to identify the impact of burnout on the knowledge, attitudes, and practices
(KAP) of healthcare professionals in the application of respiratory support, and further explore how other factors may
influence these areas.

Method A cross-sectional study was conducted from November 15, 2023, to December 14, 2023, at multiple
hospitals in central China, involving key departments such as emergency, respiratory, cardiology, and critical

care. Demographic information, alongside scores measuring KAP was gathered through the dissemination of
questionnaires. Knowledge was assessed using a scoring system (range: 0-24), while attitude and practice were
measured using 5-point Likert scales, with score ranges of 8-40 and 8-56, respectively. The Chinese version of the
Maslach Burnout Inventory General Survey (MBI-GS) was used to assess occupational burnout.

Results A total of 517 valid questionnaires were enrolled, including 284 (54.9%) nurses, and 269 (52%) had worked
for less than 10 years. The median scores for knowledge, attitude, practice, and burnout were 20, 26, 38, and 40,
respectively. Participants from private hospitals exhibited burnout scores higher than 50. Burnout was negatively
correlated with both attitude (r=-0.289) and practice (r =-0.206). Multivariate logistic regression showed that
practice, as the dependent variable, was independently associated with a knowledge score below 20 (OR=0.441,
95% Cl: [0.297, 0.657]), an attitude score below 26 (OR=0.493, 95% Cl: [0.335, 0.724]), and burnout scores below 40
(OR=0.539, 95% Cl: [0.364-0.796]) were independently associated with practice. Age above 40 years (OR=0.470, 95%
Cl:[0.264, 0.837]), being a nurse (OR=0.627, 95% Cl: [0.424, 0.928]), and lack of recent training in respiratory support
(OR=0.590, 95% Cl: [0.403, 0.866]) were also associated with lower practice scores.
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Clinical trial number not applicable.

Conclusions Healthcare professionals had sufficient knowledge, positive attitudes, and proactive practices regarding
the application of respiratory support. However, the impact of burnout must not be overlooked, even for those
scoring below the threshold (50 points), as burnout can still significantly affect clinical performance. Healthcare
institutions should prioritize continuous education and training programs focusing on respiratory support, especially
for high stress environment professionals, to enhance clinical practice and patient outcomes.

Keywords Respiratory support, Healthcare professional, Knowledge, Attitude, Practice

Background

Reducing mortality from respiratory illnesses is critically
dependent on effective respiratory support strategies
[1]. These strategies encompass a range of techniques
from oxygen therapy to both invasive and non-invasive
mechanical ventilation. Noninvasive respiratory support
(NIRS), which includes standard oxygen therapy (SOT),
high-flow oxygen therapy (HFOT), and noninvasive
ventilation (NIV), plays a pivotal role in the early man-
agement of patients with acute hypoxemic respiratory
failure (AHRF) and acute respiratory distress syndrome
(ARDS) [2, 3]. NIV encompasses modes such as continu-
ous positive airway pressure (CPAP) and bilevel positive
airway pressure (BiPAP), typically delivered via a mask
interface [4]. When NIRS proves insufficient, particularly
in cases where the respiratory demand overwhelms the
system’s capacity, transitioning to invasive mechanical
ventilation is key [5, 6]. Invasive mechanical ventilation
not only facilitates physiological gas exchange but also
may provide lung and diaphragm protection under lung-
protective strategies, thereby allowing time for the lungs
to recover and preventing the progression of patient self-
inflicted lung injury [7, 8]. However, it is imperative to
carefully manage the transition between noninvasive and
invasive respiratory support, as neglecting the underlying
physiology of the respiratory system can lead to the exac-
erbation of lung injury [9]. Respiratory support is often
administered in emergency and critical situations, which
demands not only advanced technical skills but also tests
the psychological resilience and operational competence
of healthcare professionals [10]. Under such high-pres-
sure conditions, burnout - characterized by emotional
exhaustion, depersonalization, and reduced personal
accomplishment - can significantly hinder clinical deci-
sion-making and impair the ability to deliver high-quality
care. Burnout increases the likelihood of errors, delays in
care, and suboptimal management of respiratory support
interventions, which ultimately affects patient safety and
outcomes.

The Knowledge-Attitude-Practice (KAP) model is
foundational in understanding and influencing health
behaviors, serving as a crucial framework within health
literacy to evaluate the knowledge, attitudes, and prac-
tices prevalent among specific populations, particularly

in the healthcare sector [11]. Utilizing the KAP ques-
tionnaire, researchers can thoroughly assess the knowl-
edge levels, attitudes, and practical approaches of target
groups towards health-related topics, further analyzing
the demand for and acceptance of pertinent information
[12]. Central to this model is the principle that increased
knowledge positively affects attitudes, which in turn,
shape behaviors and practices [13]. In healthcare, profes-
sionals’ knowledge and perspectives are critical, as their
decisions directly impact the selection and management
of respiratory support techniques. Burnout, however,
may disrupt this chain by undermining knowledge reten-
tion, fostering negative attitudes, and reducing engage-
ment with best practices, thereby weakening the overall
KAP framework.

Although previous studies have investigated the effects
of burnout on specific clinical behaviors, such as commu-
nication and adherence to guidelines, research address-
ing its relationship with the integrated KAP model in
the context of respiratory support is currently limited.
Existing literature tends to focus either on the impact
of burnout on general professional performance or on
knowledge and practice regarding respiratory support,
but seldom on their intersection [14, 15]. This study
therefore aims to bridge this gap by examining how burn-
out may influence healthcare professionals’ knowledge,
attitudes, and practices in the application of respiratory
support, with the goal of informing strategies to improve
clinical implementation and training in high-pressure
environments.

Despite the critical importance of such an inquiry,
research specifically targeting the KAP of healthcare
professionals in the application of respiratory support
has been conspicuously absent. This gap underscores
the need for this study, which aims to explore the KAP
of healthcare professionals regarding respiratory support,
with particular attention to the influence of occupational
burnout. This investigation not only seeks to illuminate
the current state of professional understanding and appli-
cation of respiratory support techniques but also to iden-
tify opportunities for improving healthcare delivery and
outcomes for patients with respiratory conditions.
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Materials and methods

Study design and participants

This cross-sectional study was conducted between
November 15, 2023 and December 14, 2023, at multiple
hospitals located in central China. The study primarily
targeted physicians and nurses working in emergency,
respiratory, cardiology, and intensive care departments.
Demographic information, along with scores measuring
knowledge, attitude, and practice related to the applica-
tion of respiratory support, was collected through struc-
tured questionnaires. Ethical approval was obtained from
the Ethics Committee of Taihe County People’s Hospital,
and informed consent was obtained from all participants
prior to questionnaire administration.

Inclusion criteria comprised individuals aged 18 years
or older, primarily registered physicians and nurses,
including emergency physicians, intensivists, respiratory
physicians, cardiologists, and nurses engaged in front-
line respiratory care, who were working in emergency,
respiratory, cardiology, or critical care departments at
the time of the survey. Approximately 650 physicians and
nurses across the selected institutions were eligible to
participate in this study. Additionally, participants were
required to complete the questionnaire in its entirety
and provide informed consent. Exclusion criteria encom-
passed completion times of less than 90 s and duplicate
questionnaire submissions.

The study employed a convenience sampling method
and enlisted ten trained medical research assistants to
assist in questionnaire distribution and collection. The
questionnaires were disseminated through WeChat
workgroups across various departments at at Taihe
County People’s Hospital, Anhui Medical University
First Affiliated Hospital, Fuyang People’s Hospital, Taihe
County Huayuan Hospital, and Taihe County Second
People’s Hospital. Participants completed the question-
naires online using the Wenjuanxing platform (https://w
WW.WjX.cn/app/survey.aspx).

Questionnaire introduction

The questionnaire design was guided by pertinent guide-
lines and literature. The content was formulated based
on relevant national guidelines including: 2017 COPD
exacerbation consensus, 2019 high-flow oxygen therapy
consensus, and 2020 ECMO clinical practice expert con-
sensus [16—18]. Feedback was solicited from two experts:
Dr. Jun Chen, Deputy Chief Physician of the Respiratory
Department at the First Affiliated Hospital of the Uni-
versity of Science and Technology of China, and Dr. Min
Shao, Director of the Intensive Care Medicine Depart-
ment at the First Affiliated Hospital of Anhui Medical
University. Their expert feedback focused on ensuring
the content validity, clarity of the questions, and align-
ment with clinical practices.
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A pilot study was conducted after the initial develop-
ment phase with 50 healthcare professionals to assess the
questionnaire’s clarity, structure, and reliability. During
this phase, modifications were made to improve ques-
tion phrasing and response options based on participant
feedback. The internal consistency of the questionnaire
was evaluated using Cronbach’s a coefficient which
yielded 0.809 for the pilot version, indicating commend-
able reliability. Additionally, the final version was tested
for construct validity using exploratory factor analysis
to confirm the alignment of the items with the intended
dimensions. These steps ensured both the credibility and
reliability of the self-developed questionnaire.

The final questionnaire encompassed four dimensions:
demographic information, knowledge, attitude, and prac-
tice (appendix). The knowledge dimension comprised
11 questions, with correct responses earning 2 points,
and incorrect or uncertain responses earning 1 point,
resulting in a score range of 11-22 points. The attitude
dimension comprised 7 questions, utilizing a five-point
Likert scale ranging from “Strongly Agree” (5 points) to
“Strongly Disagree” (1 point), yielding a score range of
7-35 points. Similarly, the practice dimension comprised
9 questions, employing a five-point Likert scale ranging
from " Very much so " (5 points) to " Very inconsistent "
(1 point), with a score range of 9-45 points. These three
dimensions were designed to assess knowledge, attitudes,
and practices related to the application of respiratory
support. Scores exceeding 70% of the total possible value
were interpreted as indicative of satisfactory knowledge,
favorable attitudes, and proactive practices. This crite-
rion was based on the absolute score range rather than
the actual distribution within the study population and
was applied for descriptive analysis. For logistic regres-
sion, the median score of the total population was used
as the cut-off to reduce group imbalance and ensure
comparability between categories [19]. The Chinese ver-
sion of the Maslach Burnout Inventory General Survey
(MBI-GS) was used to assess occupational burnout [20,
21]. For the assessment of occupational burnout, the
MBI-GS Occupational Burnout Scale employed a 7-point
Likert scale ranging from “Always” (6 points) to “Never”
(0 points). Standardized scoring involved the summation
of total scores divided by 15, then multiplied by 20. While
a score 250 generally indicates the presence of burnout,
we adopted a threshold of 40 in multivariate regression
analysis due to the imbalanced group sizes that resulted
from using the standard cut-off, which impeded statisti-
cal analysis.

Statistical analysis

Statistical analysis was conducted using SPSS 26.0 (IBM
Corp., Armonk, N.Y., USA). Continuous variables were
described using median (25th percentile, 75th percentile),
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and between-group comparisons were performed using
Wilcoxon-Mann-Whitney tests or Kruskal-Wallis analy-
sis of variance. Categorical variables were presented as
n (%). Spearman correlation analysis was employed to
assess the correlations between knowledge, attitude,
and practice scores. In multivariate analysis, the median
score of the total population was used as the cut-off point
to minimize group imbalance and enhance statistical
robustness. Variables with P<0.1 in univariable analysis
were entered into multivariate regression using a for-
ward stepwise selection method. To explore the relation-
ship between burnout and KAP, the low burnout group
was used as the reference category in regression models.
Although an additional analysis using the standard burn-
out threshold of 50 was considered, the resulting sample
imbalance between groups prevented its inclusion in
logistic regression. The dependent variable for the mul-
tivariate logistic regression was practice, dichotomized
using a median score of 38. Structural equation model-
ing (SEM) was used to validate hypotheses regarding the
interrelationships among KAP and burnout. Two-sided
p<0.05 were considered statistically significant in this
study.

Results

Initially, = 550 questionnaires were collected, with
approximately 650 physicians and nurses estimated to be
eligible across the participating institutions. After exclud-
ing 20 questionnaires that took less than 90 s or more
than 1,800 s to complete, and 13 questionnaires with
incomplete responses, a total of 517 valid questionnaires
were included, yielding a validity rate of 94%. The Cron-
bach’s a coefficient for the formal experiment feedback
questionnaire was 0.812; the Kaiser-Meyer-Olkin (KMO)
value for the self-made questionnaire was 0.886; and the
KMO value for the MBI-GS Occupational Burnout Scale
was 0.932.

Out of 517 participants, 245 (47.4%) were aged 30-39
years, 284 (54.9%) were nurses, 328 (63.4%) were females,
328 (63.4%) had Bachelor’s Degree, 326 (63.1%) were
working in public tertiary hospitals, 269 (52.0%) had
worked for less than 10 years, 440 (85.1%) of care pro-
viders had experience with respiratory support patients,
and 316 (61.1%) had received training related to respira-
tory support in the last six months. The median (IQR) of
knowledge, attitude, practice, and MBI-GS scores were
20 (19, 21) (possible range: 11-22), 26 (23, 28) (possible
range: 7-35), 38 (35, 44) (possible range: 9-45), and 40
(18.7, 53.3) (possible range: 0—120), separately. Partici-
pants with different age, education, nature of institution,
years of work experience, department/ward, frequency of
respiratory support for patients, and availability of respi-
ratory support related training were more likely to have
different knowledge scores. Participants with different
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education, nature of institution, position, and depart-
ment/ward were more likely to have different attitude
scores. Those with different education, position, and
availability of respiratory support related training were
more likely to have different practice scores. Moreover,
those with different age, education, nature of institution,
years of work experience, and departmental frequency
of respiratory support were more likely to have different
MBI-GS Scale score (P<0.005) (Table 1).

The distribution of knowledge dimensions shown that
the two knowledge items with the highest correctness
rates were “Respiratory support techniques include oxy-
gen therapy, non-invasive mechanical ventilation, and
invasive mechanical ventilation.” (K2) with 95.6% and
“Patients with acute left heart failure accompanied by
significant hypoxemia and respiratory distress (especially
with peripheral oxygen saturation< 90%) should receive
oxygen therapy early.” (K4) with 93.8%. However, 36.6%
of participants were unsure how to adjust the parameters
of non-invasive ventilation for patients with severe pan-
creatitis (K12) (Table 2).

Responses to the attitude items showed that 76.8%
strongly agreed that it is important to consider the choice
of respiratory support techniques based on the patient’s
specific condition (A1), and 37.3% agreed that patients’
wishes and preferences often lead to unnecessary distress
and influence medical decision-making (A4). Regarding
whether guidelines and criteria for respiratory support
techniques are confusing and challenging to implement,
34.2% were neutral (A5). On the other hand, 41.8% dis-
agreed that the choice of respiratory support technique
can significantly impact outcomes, especially for patients
with chronic illnesses (A2) (Table S1).

Participants’ overall practice was proactive and posi-
tive, specifically, 54.2% adhered to choosing respiratory
support techniques based on the patient’s condition and
prognosis (P1), 49.9% adhered to adjusting ventilator
parameters based on the patient’s oxygenation and venti-
lation indexes (P3), and 48.9% always analyzed the choice
of ventilator based on the patient’s specific condition (P8)
(Table S2).

Responses to the burnout scale showed that 37.7%
always care about whether their work makes a contribu-
tion (M9) and 35.4% never doubt the significance of the
work they do (M8). 35.6% believed that they were very
good at what they did on a daily basis (M12) and 35.0%
were always very happy when they accomplished some-
thing at their work (M13). However, it is worth noting
that also 35.0% occasionally feel that the whole day’s
work is really stressful for them (M4), and 34.4% occa-
sionally feel that their work makes them feel physically
and mentally exhausted (M1) (Table S3).

Correlation analysis showed that knowledge (r=0.252,
P<0.001) and attitude (r=0.235, P<0.001) were positively
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Table 1 Basic characteristics of participants and their KAP and burnout scores

N(%) Knowledge (K) Attitude (A) Practice (P) MBI-GS Scale

Median P Median P Median P Median (25th P

(25th per- (25th per- (25th per- percen-

centile, 75th centile, 75th centile, 75th tile, 75th

percentile) percentile) percentile) percentile)
Total 20019, 21) 26(23,28) 38(35,44) 40(18.7,53.3)
Age 0.001 0.821 0.088 0.002
Below 30 years 180(34.8) 20(19,21) 26(23,28) 39(34, 45) 44(21.3, 56)
30-39 years 245(47.4) 21(19,21) 26(23,29) 38(36, 44) 41.3(20, 54.7)
40 years and above 92(17.8)  19(18,21) 26(24, 28) 36(35,41.5) 30(12.7,42.7)
Gender 0.112 0.766 0.120 0.962
Male 189(36.6) 21(19,21) 26(23,28) 38(36, 45) 41.3(18.7,53.3)
Female 328(634) 20(19,21) 26(23,28.5) 37.5(35, 44) 40(18.7,54.7)
Marital status 0.105 0.170 0.587 0.172
Married 374(72.3) 20019, 21) 26(23,29) 38(35, 44) 40(18.7,52)
Other 143(27.7) 21(19,21) 26(23,28) 37(34,45) 44(20, 54.7)
Education <0.001 0.002 0.049 <0.001
College 139(26.9) 20(18, 21) 25(23,28) 36(34,42) 29.3(10.7,49.3)
Bachelor's degree 346(66.9) 20(19,21) 26(23,29) 38(35,45) 41.3(20, 54.7)
Master's degree and above 32(6.2) 21(20, 21) 26(24.5, 29) 38.5(36, 43.5) 48(36,62.7)
Professional title 0.112 0.104 0.651 0.667
No title 34(6.6) 19(17,21) 26.5(23,29) 39.5(31,43) 38.7(18.7,50.7)
Junior 239(46.2) 21(19,21) 26(23, 28) 37(35,45) 37.3(17.3,54.7)
Intermediate 209(404) 20(19, 21) 27(23,29) 38(35,44) 41.3(20, 53.3)
Senior 35(6.8) 21(19,21) 27(24,28) 37(34,44) 40(18.7,50.7)
Nature of institution <0.001 0.008 0.286 <0.001
Public tertiary 326(63.1) 21(19,21) 27(23,29) 38(36,45) 42.7(22.7, 56)
Public secondary 154(29.8) 19.5(18, 21) 26(23, 28) 36(34,43) 29.3(10.7,48)
Public primary 19(3.7) 18(17,21) 24(23,29) 40(34, 44) 28(16, 44)
Private hospital 18(3.5) 20(19,21) 24(22,26) 38.5(33,44) 50.7(41.3,62.7)
Years of work experience <0.001 0.633 0.353 0.008
Less than 10 years 269(52)  21(19,21) 26(23,29) 39(35, 45) 42.7(18.7, 56)
10-19 years 183(35.4) 20(19,21) 26(23,28) 37(35,44) 40(21.3,53.3)
20 years and above 65(12.6) 19(18,21) 26(24,27) 36(35,42) 29.3(13.3,42.7)
Position 0.542 0.018 0.008 0.593
Physician 233(45.1) 20019, 21) 27(23,29) 39(36, 45) 41.3(18.7,54.7)
Nurse 284(54.9) 20(19,21) 26(23, 28) 37(34.5,44) 38.7(18.7,52)
Department/Ward <0.001 0.005 0.665 0.056
Emergency Department 261(50.5) 20(19, 21) 26(23,28) 38(35, 45) 38.7(17.3,52)
Respiratory Department 76(14.7)  21(19,21) 26(24, 29) 37(35,43) 42.7(26.7, 56)
Cardiology Department 100(19.3) 20(18,21) 25(23,27) 36.5(35,43) 37.3(13.3,53.3)
Intensive Care Unit 80(15.5)  21(20, 21) 27(24,29.5) 39(36,43.5) 42.7(30.7,53.3)
Frequency of Respiratory Support <0.001 0.179 0.703 <0.001
for Patients
No contact 78(15.1)  19(17,21) 25(23,28) 37(34,45) 26(10.7,46.7)
0-20% 211(40.8) 20(19,21) 26(23,28) 38(36, 44) 40(18.7,52)
21-50% 88(17) 20(19, 21) 26(24, 28) 37.5(35,43.5) 40(18.7,54.7)
More than 50% 140(27.1)  21(20, 21) 26(23,29) 38(34.5,44) 46.7(28.7, 56)
Respiratory Support Related Train- 0.012 0414 <0.001 0.082
ing in the Past Six Months
Yes 316(61.1) 21(19,21) 26(23,28) 40(36, 45) 40(17.3,52)
No 201(38.9) 20(18,21) 26(23,28) 36(34,43) 41.3(24,54.7)

Note: Continuous variables are presented as median (interquartile range, IQR); categorical variables are presented as n (%). Frequency of respiratory support for
patients was determined based on the reported proportion of respiratory support cases in each participant’s department

Legend: KAP=Knowledge, Attitude, Practice; MBI-GS =Maslach Burnout Inventory-General Survey
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Table 2 Knowledge dimension of the participants

Ayes B no C

unclear
K1 In most cases, respiratory support is merely a supportive therapy aimed 465(89.9) 35(6.8) 1733) 7/ / /
at“buying time” while alleviating the respiratory failure associated with the
underlying disease.
K2 Respiratory support techniques include oxygen therapy, non-invasive me- 494(95.6) 10(1.9) 1325) 7/ / /
chanical ventilation, and invasive mechanical ventilation.
K3 Non-invasive positive pressure ventilation refers to a technique where the 469(90.7) 26(5.0) 22(43)  / / /
patient is connected to a ventilator through interfaces such as nasal masks,
nasal-oral masks, full-face masks, or helmets, without the need for invasive or
endotracheal intubation or tracheostomy.
K4 Patients with acute left heart failure accompanied by significant hypoxemia  485(93.8) 10(1.9) 22(4.3)  / / /
and respiratory distress (especially with peripheral oxygen saturation <90%)
should receive oxygen therapy early.
K5 Mechanical ventilation is not suitable for patients undergoing cardiopulmo-  193(37.3) 272(52.6) 52(10.1) / / /
nary resuscitation for cardiac arrest or patients with type | or type Il respiratory
failure.
K6 Absolute contraindications for non-invasive ventilation in heart failure 403(779) 67(13.0) 4709.1) / / /
include cardiac arrest, facial anatomical abnormalities, agitation or non-cooper-
ation, altered consciousness, and persistent hypotension.
K7 For patients with exacerbations of chronic obstructive pulmonary disease 458(88.6) 26(5.0) 33(64) / / /
who meet the indications for non-invasive positive pressure ventilation and
have no contraindications, early application of non-invasive positive pressure
ventilation should be considered to reduce the intubation rate and mortality
rate.
K8 Non-invasive ventilation should not be routinely used in acute heart failure ~ 298(57.6) 165(31.9) 54(104) / / /
with cardiogenic pulmonary edema.
K9 During non-invasive positive pressure ventilation, it is advisable to avoid 422(81.6) 46(8.9) 4909.5) / / /
wearing the mask (nasal) at high inspiratory pressure levels.
K10 Compared to non-invasive ventilation, patients are more likely to tolerate 371(71.8) 96(186) 5009.7) / / /
high-flow oxygen therapy.
K11 Compared to non-invasive ventilation and invasive mechanical ventilation, 355(68.7) 92(17.8)  70(13.5) / / /
high-flow oxygen therapy has less impact on circulation.
K12 In a patient with severe pancreatitis, height 1.68 m, weight 63 kg, bladder A B. C D. E. F. Not
pressure 25 cmH20, and using non-invasive ventilation with parameters IPAP 10 increase increase  Shorten Length- Short- sure
cmH20, EPAP 4 cmH20, FIO2 50%, with an actual respiratory rate of 28 breaths/ IPAP EPAP inspira- en en
minute, VT 453 ml, minute ventilation 7.3 L/min, blood gas analysis: pH 7.52, tory inspira-  pres-
PCO2 36 mmHg, PO2 65 mmHg, how would you adjust the parameters? time tory sure
time rise
time

113(21.9) 74(143)  54(104) 79(153) 8(1.5) 189(36.6)
K5 correct answer is B; K1-K4,K6-K11 correct answers are all A
Table 3 Correlation analysis of KAP scores and burnout (MBI-GS)

Knowledge Attitude Practice MBI-GS Scale

Knowledge 1.000 0.086(P=0.051) 0.252(P<0.001) 0.010(P=0.817)
Attitude 0.086(P=0.051) 1.000 0.235(P<0.001) -0.289(P<0.001)
Practice 0.252(P<0.001) 0.235(P<0.001) 1.000 -0.206(P<0.001)
MBI-GS Scale 0.010(P=0.817) -0.289(P<0.001) -0.206(P<0.001) 1.000

Legend: KAP=Knowledge, Attitude, Practice; MBI-GS=Maslach Burnout Inventory-General Survey

Spearman’s rank correlation coefficients are presented with corresponding p-values in parentheses

correlated with practice, while attitude (r = -0.289,

95% CI: [0.335, 0.724], P<0.001), lower than 40 of MBI-

P<0.001) and practice (r = -0.206, P<0.001) were nega-
tively correlated with MBI-GS Scale score (Table 3).
Multivariate logistic regression showed that lower than
20 of knowledge score (OR=0.441, 95% CI: [0.297, 0.657],
P<0.001), lower than 26 of attitude score (OR=0.493,

GS Scale score (OR=0.539, 95% CI: [0.364, 0.796],
P=0.002), aged 40 years and above (OR=0.470, 95% CI:
[0.264, 0.837], P=0.010), being nurse (OR=0.627, 95%
CI: [0.424, 0.928], P=0.020), and no training in respira-
tory support in the last six months (OR=0.590, 95% CI:
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[0.403, 0.866], P=0.007) were independently associated
with practice (Table 4).

After adjustment, the fit Indices reached the tar-
get interval, showing that an ideal model was achieved
(Fig. 1, from model 1 to model 2). The SEM results show
that knowledge directly affected attitude (p=0.475,
P=0.010) and attitude directly affected practice
(B=0.775, P=0.010). Concurrently, knowledge has an
indirect effect on practice through attitude (p=0.368,
P=0.010), and the MBI-GS Scale also has an indirect
effect on practice (p = -0.099, P=0.037) (Table 5; Fig. 1).

Discussion

Key findings and implications

Healthcare professionals demonstrate sufficient knowl-
edge, positive attitudes, and proactive practices regarding
respiratory support. Given the observed correlations and
associations, interventions targeting continuous educa-
tion, particularly for nurses and highly educated, high
stress environment professionals, alongside addressing
burnout through targeted interventions, could further
enhance the implementation of personalized respiratory
support in clinical settings.

The association between higher educational attain-
ment and better knowledge, more positive attitudes, and
enhanced practices, however increased burnout levels
among healthcare professionals in personalized respi-
ratory support, reveals a multifaceted dynamic within
professional development and workplace stressors [22,
23]. Professionals with advanced degrees often exhibit a
deeper understanding of theoretical concepts and pos-
sess advanced skills pertinent to respiratory care, foster-
ing positive attitudes and proactive engagement in their
practice. However, the pursuit of higher education may
entail additional academic and professional responsi-
bilities, leading to heightened workload and stress levels
[24]. Additionally, individuals in roles requiring advanced
degrees may face greater expectations for leadership,
decision-making, and research, intensifying job-related
pressures [25].

Descriptive analysis showed that healthcare profes-
sionals more frequently exposed to respiratory support
reported higher burnout scores. This aligns with previous
research indicating that prolonged exposure to workplace
stressors can lead to increased burnout. Furthermore,
years of work experience exhibited a negative correla-
tion with knowledge and burnout, indicating a potential
decline in competencies and increased susceptibility to
burnout over time, which resonates with the findings of
previous study [26]. Bivariate analysis revealed differ-
ences in attitudes and practices between physicians and
nurses, with physicians showing higher median scores in
both domains. While these differences do not necessar-
ily imply superiority, they may reflect the distinct clinical
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responsibilities and decision-making roles associated
with each profession. This observation highlights the
importance of understanding profession-specific needs
when designing interventions aimed at optimizing respi-
ratory support practices and addressing burnout. Further
subgroup analysis by profession may help tailor strategies
more effectively.

Moreover, the institutional setting was found to signifi-
cantly influence knowledge, attitudes, and burnout levels,
with professionals in public tertiary institutions scoring
higher across these domains compared to those in other
settings. This disparity may stem from differences in
organizational culture, resource availability, and institu-
tional support systems. Public tertiary institutions often
possess more advanced medical equipment, robust train-
ing opportunities, and standardized clinical protocols,
which not only enhance knowledge acquisition but also
foster positive attitudes and proactive practices. In con-
trast, private or lower-tier institutions may face resource
limitations, higher workloads, and less access to formal
training, potentially contributing to higher burnout levels
and suboptimal clinical practices. Furthermore, the orga-
nizational culture in tertiary institutions may prioritize
evidence-based practices and provide structured mentor-
ship programs, which can mitigate burnout by promoting
collaboration and professional development. Address-
ing these institutional disparities by ensuring equitable
resource allocation and providing tailored support could
help optimize KAP and reduce burnout among health-
care professionals in different settings. This could be
attributed to differences in resources, organizational cul-
ture, and support systems available in various types of
healthcare institutions.

Correlation analysis and SEM results offer insights into
the relationships among healthcare professionals’ knowl-
edge, attitudes, practices, and burnout levels regarding
personalized respiratory support. Positive correlations
between knowledge, attitudes, and practices, alongside
negative correlations between attitudes/practices and
burnout, reflect the influence of various individual and
organizational factors. Professionals with a stronger
understanding of personalized respiratory support are
more likely to have positive attitudes, leading to more
proactive practices. Conversely, healthcare experienc-
ing burnout may exhibit negative attitudes, such as emo-
tional exhaustion and reduced personal accomplishment,
which can lead to diminished engagement in their work
and compromised clinical practices [27, 28].

Comparison with existing literature

Our study findings are consistent with previous research,
showing that even lower levels of burnout negatively
impact healthcare professionals’ performance. The SEM
analysis confirms the correlation between knowledge,
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Table 4 Univariable and multivariable logistic regression with practice as the dependent variable
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Cutoff value: =38 /<38 Univariable Multivariable (P<0.1)
No. OR(95%Cl) P OR(95%Cl) P
Knowledge score
High (= 20) 197/336 ref. ref.
Low (<20) 66/181 0.405(0.279, 0.588) <0.001 0441(0.297,0.657) <0.001
Attitude score
High (= 26) 176/293 ref. ref.
Low (<26) 87/224 0.422(0.296, 0.603) <0.001 0493(0.335,0.724) <0.001
MBI-GS Scale score
High (=40) 116/267 0.538(0.380-0.763) 0.539(0.364-0.796)
Low (<40) 147/250 ref. 0.001 ref. 0.002
Age
Below 30 years 96/180 ref. ref.
30-39 years 133/245 1.039(0.706, 1.528) 0.846 0.999(0.661, 1.510) 0.996
40 years and above 34/92 0.513(0.307,0.858) 0.011 0.470(0.264, 0.837) 0.010
Gender
Male 99/189 ref.
Female 164/328 0.909(0.635, 1.301) 0.602
Marital status
Married 193/374 ref.
Other 70/143 0.899(0.612, 1.322) 0.589
Education
College 57/139 ref.
Bachelor's degree 188/346 1.712(1.149, 2.550) 0.008
Master's degree and above 18/32 1.850(0.851,4.018) 0.120
Professional title
No title 18/34 ref.
Junior 118/239 0.867(0.422,1.780) 0.697
Intermediate 112/209 1.026(0.496, 2.122) 0.944
Senior 15/35 0.667(0.258, 1.723) 0.403
Nature of institution
Public tertiary 175/326 ref.
Public secondary 68/154 0.682(0.464, 1.003) 0.052
Public primary 10/19 0.959(0.380, 2.421) 0.929
Private hospital 10/18 1.079(0.415, 2.802) 0.877
Years of work experience
Less than 10 years 145/269 ref.
10-19 years 91/183 0.846(0.581, 1.232) 0.383
20 years and above 27/65 0.608(0.351, 1.052) 0.075
Position
Physician 128/233 ref. ref.
Nurse 135/284 0.743(0.525, 1.052) 0.094 0.627(0.424,0.928) 0.020
Department/Ward
Emergency Department 132/261 ref.
Respiratory Department 36/76 0.880(0.527, 1.467) 0.623
Cardiology Department 48/100 0.902(0.569, 1.431) 0.662
Intensive Care Unit 47/80 1.392(0.838,2.311) 0.201
Frequency of Respiratory Support for Patients
No contact 35/78 ref.
0-20% 1107211 1.338(0.794, 2.254) 0.274
21-50% 44/88 1.229(0.667, 2.264) 0.509
More than 50% 74/140 1.377(0.790, 2.402) 0.259

Respiratory Support Related Training in the Past Six Months
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Table 4 (continued)

Page 9 of 12

Cutoff value: =38 /<38 Univariable Multivariable (P<0.1)
No. OR(95%Cl) P OR(95%Cl) P
Yes 179/316 ref. ref.
No 84/201 0.549(0.384, 0.786) 0.001 0.590(0.403, 0.866) 0.007
Legend: OR=0dds Ratio; Cl=Confidence Interval; KAP=Knowledge, Attitude, Practice
) € () ) () € € € ) €9 €1) €2 €3 €19 €9 €9 € €3
A 14 Yoz Y27 Y40 Yo2 Y21 Yeo Yio Yoz Y25 Y20 34 Yoo Y40 Y18 Yoz Yeo Y7t Pre-adjustment
Indicator
model (model 1)
AN2\S \3 |38] /54 N \2 5% /S
0 § CMIN/DF value 6.527
@ fnowledc 4 @ @ RMSEA value 0.103
. ) _
(S % GFl value 0.584
MBI_GS al @ &
i AGFI value 0.538
ol g / 228 5
> 2 2 \2\ORRN S/ 5] \DARKL
c % o 3 ' 4 7 68 64 00 02: 03y 3 D3 08 X 4 £ 68 62 22 69 25
[mt][m2][m3][ma][wis][me ][ m7][ e[ mo][midlwri]jwi2lm1gljwrquig  [P1][P2][Ps][p4][Ps][Ps][P7][Ps][Ps]
€19 €2 €2) €29 €2 €2) €9 €9 €D €D €I €D €D €D € € €9 €39 €3) €3) €39 €49 €4 €
Post-adjustment
Indicator

model (model 2)

CMIN/DF value 2.112
RMSEA value 0.046
GFl value 0.870
AGFI value 0.846

Fig. 1 The Structural Equation Model (SEM) Before and After Model Adjustment; (A) Before Model Adjustment; (B) After Model Adjustment. Rectangle
shows observed variables, ellipses indicate potential variables, and circles represent residual terms

attitudes, and practices (KAP), with attitudes mediating
the link between knowledge and practice. This highlights
the need to foster positive attitudes to enhance the imple-
mentation of evidence-based practices in clinical settings
[29, 30].Burnout also showed an indirect effect on prac-
tice, impacting KAP. Emotional exhaustion from burnout
can weaken attitudes, leading to reduced engagement
with best practices and lower care quality. This aligns
with studies linking burnout to diminished performance

and patient outcomes [31, 32]. Addressing burnout is
crucial to improving both professional well-being and
clinical practices [33, 34].

Practical applications

In examining healthcare professionals’ understand-
ing, attitudes, and practices regarding respiratory sup-
port, it’s clear that while fundamental concepts such as
oxygen therapy and non-invasive ventilation are well
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Table 5 Bootstrap analysis of mediating effect significance test for the final mode
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Pre-adjustment model Standardized direct effects P 95%Cl Standardized indirect effects P 95%Cl

LLCI uLci LLCI uLcl
K-A 0410 0010 0244 0535 / / / /
K-P 0.008 0980 -0.116 0111 0.270 0010 0153 0383
M-K -0.073 0313  -0213 -0067 / / / /
A-P 0.660 0.010 0558 0787 / / / /
M-A -0.120 0032 -0232 -0015 -0.030 0240 -0097 0.023
M-P -0.104 0090 -0200 0006 -0.100 0018 -0.169 -0024
Post-adjustment model  Standardized direct effects P 95%Cl Standardized indirect effects P 95%Cl

LLCl uLcl LLCI uLci
K-A 0475 0010 0265 0622 / / / /
K-P -0.109 0162 -0314 0027 0368 0010 0185 0.575
M-K -0.073 0351  -0227 0064 / / / /
A-P 0.775 0010 0656 0963 / / / /
M-A -0.103 0065 -0223 0005 -0.035 0352 -0.123 0024
M-P -0.092 0204 -0.198 0042 -0.099 0037 -0.194 -0012

Legend: LLCI=Lower Limit of the Confidence Interval; ULCI=Upper Limit of the Confidence Interval; K=Knowledge; A =Attitude; P=Practice; M=Maslach Burnout

Inventory-General Survey

understood, gaps remain in areas like the appropriate use
of mechanical ventilation in specific scenarios. To bridge
these knowledge gaps, targeted educational initiatives
should be implemented, focusing on case-based learning
and scenario simulations. These sessions could involve
multidisciplinary discussions, drawing insights from
real-life experiences and clinical guidelines to enhance
professionals’ confidence and competence in decision-
making regarding respiratory support interventions [35,
36]. Attitudes towards patient-centered care are gener-
ally positive, but challenges persist in navigating clini-
cal guidelines. Healthcare organizations should foster
environments that promote shared decision-making and
provide continuous access to updated guidelines and
decision-support tools [37-39]. In translating knowledge
and attitudes into practice, it is essential to align with
evidence-based recommendations. Gaps in emergency
airway management during urgent situations suggest the
need for enhanced training through simulation-based
learning and crisis resource management, which will
improve both practitioner confidence and patient out-
comes [40-43]. Tailored interventions should also con-
sider the distinct needs of different professional roles.
For instance, nurses, who often report higher burnout
levels due to frequent patient interactions, may benefit
from resilience training and peer support programs. On
the other hand, physicians could benefit from leadership
training and decision-support tools to alleviate the cog-
nitive load associated with high-stakes clinical decisions.
Similarly, work environments with limited resources,
such as private or lower-tier hospitals, may require addi-
tional investment in training opportunities and mental
health support to address these disparities effectively.
The prevalence of burnout symptoms among health-
care professionals underscores the urgent need for

proactive strategies to support workforce well-being.
However, existing literature highlights the significant
burden of burnout among healthcare professionals,
which warrants attention [44, 45]. This study empha-
sizes that even low levels of burnout can still negatively
affect healthcare professionals’ practices and clinical per-
formance, underscoring the importance of addressing
burnout at all levels. Chronic stress and exhaustion not
only jeopardize individual health but also compromise
patient care quality and safety [46, 47]. To mitigate burn-
out, organizations should adopt a holistic approach that
addresses both individual and systemic factors contribut-
ing to workplace stress. Implementing regular staff well-
being assessments and providing access to confidential
counseling services can empower professionals to pri-
oritize self-care and seek support when needed [48, 49].
Moreover, fostering a culture of appreciation and recog-
nition, alongside workload optimization strategies and
opportunities for professional development, can cultivate
a resilient workforce capable of delivering high-quality
care while maintaining personal well-being [50-52].

Study limitations and future directions

This study had limitations. Firstly, the study’s cross-
sectional design restricts the establishment of causal
relationships between variables, limiting the ability to
determine temporal sequences or causality. Secondly,
the study was conducted at a single area, potentially lim-
iting the generalizability of findings to broader health-
care settings. Thirdly, the use of convenience sampling
and online questionnaire dissemination introduced
challenges in calculating an accurate response rate,
as the exact number of potential participants reached
through this method was not recorded. Lastly, reliance
on self-reported measures through questionnaires may
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introduce response bias or social desirability bias, poten-
tially influencing the accuracy and reliability of the col-
lected data.

Future research should prioritize comparative studies
across diverse healthcare settings, including urban and
rural hospitals, as well as public and private institutions,
to evaluate the generalizability of findings. Such studies
could explore how variations in organizational culture,
resource allocation, and professional training impact
KAP and burnout levels. Additionally, longitudinal stud-
ies are needed to establish causal relationships between
burnout, KAP, and clinical outcomes. Expanding sam-
ple sizes and employing stratified sampling methods
could also improve the robustness and external valid-
ity of future investigations. These efforts will help refine
targeted interventions and promote evidence-based
strategies to support healthcare professionals in diverse
contexts.

Conclusions

In conclusion, healthcare professionals exhibited satis-
factory levels of knowledge, positive attitudes, and pro-
active practices regarding the application of respiratory
support. Although a cutoff score of 50 is commonly used
to define burnout, the imbalance between groups in our
sample limited the feasibility of applying this threshold in
regression analysis. Nevertheless, higher burnout scores
were associated with poorer attitudes and practices,
suggesting that psychological burden may affect clini-
cal performance even in the absence of clinically defined
burnout. To further enhance the quality of care and
address burnout risks, targeted interventions, includ-
ing regular training sessions and mental health support,
should be implemented. These efforts should focus par-
ticularly on older healthcare professionals and nurses,
ensuring sustained competence, reducing burnout, and
promoting overall well-being in clinical practice.
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