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Abstract:
Objectives:

The Enhanced Recovery After Surgery (ERAS) program is a multidisciplinary approach aimed at minimizing postoperative complications,
shortening hospital stays, and improving clinical outcomes. The current study assesses the knowledge, attitudes, and practices (KAP) of nurses and
anesthesia technicians regarding the ERAS program, which is essential for evaluating their understanding and readiness to implement the program,
as well as identifying factors influencing the successful adoption of ERAS in clinical practice.

Methods:

The cross-sectional study involved nurses and anesthesia technicians with at least two months of experience at the University Medical Center in Ho
Chi Minh City, Vietnam. A validated questionnaire assessed their KAP regarding the ERAS program. Data were collected via electronic surveys
during ERAS group meetings and analyzed with Stata 16.0. The Wilcoxon and Kruskal-Wallis tests compared qualitative variables, while
Spearman regression identified relationships between quantitative variables.

Results:

Among the 193 nurses and anesthesia technicians, knowledge and attitude scores towards the ERAS program were highly rated, with mean scores
of 7.66 £ 1.46 and 40.10 + 5.24, respectively. Their mean practice score was 6.51 = 1.26. Age, work experience, and educational level significantly
influenced the participant's knowledge, attitudes, and practices. Additionally, there was a positive correlation between attitude and practice (p <
0.001).

Conclusion:

This study shows that nurses and anesthesia technicians possess the knowledge and a positive attitude toward the ERAS program; however, their
practices remain limited. These results highlight the importance of continuous training and professional development to enhance the effectiveness
of ERAS implementation in clinical practice.
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1. INTRODUCTION

A multidisciplinary strategy, the Enhanced Recovery After
Surgery (ERAS) program aims to reduce postoperative
complications, reduce hospital stays, and enhance clinical
results [1 - 4]. A group of doctors in Northern Europe created it
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Minh City, 215 Hong Bang, District 5, Ho Chi Minh City, Postal code 72714;
E-mail: vy.tt@umc.edu.vn

around the beginning of the 1990s [5]. ERAS has become a
widespread solution in perioperative patient care. This program
emphasizes the necessity of proactive interventions from the
preoperative preparation stage through the recovery process,
including measures such as minimizing the use of anesthesia,
limiting fasting, appropriate pain management, and
encouraging early eating and mobilization [6]. The safety of
ERAS has been demonstrated by its low rate of adverse effects
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without impacting hospital readmission or perioperative
mortality [6]. Additionally, evidence showed that ERAS is
associated with improved postoperative outcomes, including
reduced hospital stays for lung and heart conditions following
thoracic surgery [7, 8].

The implementation of ERAS necessitates close
multidisciplinary collaboration, with the active participation of
nurses and anesthesia technicians being particularly crucial [9].
Nurses and anesthesia technicians play a vital role by
contributing to many elements, not only by providing basic
care services but also by participating in comprehensive patient
management [10]. Their tasks include counseling, health
education, monitoring recovery progress, and adjusting care
plans as needed. Nurses and anesthesia technicians are central
to ensuring adherence to ERAS principles, making them one of
the key factors determining the success of ERAS
implementation in patients [11]. However, the KAP of nurses
and anesthesia technicians regarding ERAS has not been
comprehensively assessed. Several studies worldwide have
indicated that nurses' and anesthesia technicians' knowledge
and positive attitudes are crucial factors for the successful
implementation of ERAS protocols [12 - 14].

Currently, limited research in Vietnam has assessed the
KAP of nurses and anesthesia technicians regarding the ERAS
program. Understanding their KAP can highlight areas for
improvement in training and enhance patient care quality. This
study aims to evaluate the knowledge, attitudes, and practices
of nurses and anesthesia technicians at the University Medical
Center Ho Chi Minh City (UMC HCMC) and to identify
factors influencing variations in KAP.

The study proposes the following hypotheses: (1)
Knowledge of the ERAS program varies by demographic and
professional factors, such as age, years of experience, and
educational background; (2) Attitudes toward ERAS are
positively influenced by factors like professional experience
and educational attainment, with those having more experience
and higher qualifications exhibiting more favorable attitudes;
and (3) ERAS practice levels are associated with both
knowledge and attitudes, as well as factors like work
experience and departmental role within the hospital.

2. MATERIALS AND METHODS

2.1. Study Setting and Participants

This cross-sectional study was conducted in preparation for
the implementation of an ERAS program for lobectomy
surgery. The study was carried out at the UMC in 2022.
Participants were nurses and anesthesia technicians who had
been working for at least two months and consented to
participate in the study. The focus was on nurses and
anesthesia technicians who are part of the ERAS program team
for lung cancer surgery.

2.2. Data Collection Tools

A validated questionnaire was used to assess the
knowledge, attitudes, and practices of nurses and anesthesia
technicians regarding the ERAS program. The content validity
of the questionnaire was confirmed with an I-CVI ranging from
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0.8 to 1.0, an S-CVI from 0.99 to 1.0, Cohen’s Kappa from
0.76 to 1.0, and internal consistency reliability with a
Cronbach’s Alpha coefficient of 0.81 for the entire scale. The
questionnaire consisted of three sections: 12 questions on
knowledge, 10 questions on attitudes, and 10 questions on
practices [15].

2.3. Data Collection Methods

The survey was conducted during ERAS team meetings
through the completion of an electronic survey form.

2.4. Variables

Personal characteristics collected included age, gender,
department/unit, professional qualifications, years of service at
the hospital, and job position. Knowledge scores were
calculated by summing the scores of individual questions (each
correct answer was equivalent to 1 point), with a total score
range of 0 to 12. Attitude scores were calculated similarly, with
arange from 0 to 50; practice scores ranged from 0 to 10.

2.5. Data Analysis

Data were collected and cleaned using Microsoft Excel
2019 and analyzed using Stata 16.0. Descriptive statistics
included frequency and percentage for qualitative variables and
mean, standard deviation, median, and interquartile range for
quantitative variables. For outcome variables with non-normal
distribution, the Wilcoxon and Kruskal-Wallis tests were used
to evaluate associations with qualitative independent variables.
Spearman regression was used to determine the relationship
between two quantitative variables. Statistical significance was
set at p<0.05.

2.6. Ethical Considerations

Ethical approval was obtained from the university ethics
committee. Informed consent was obtained from all
participants, ensuring their anonymity and right to withdraw
from the study at any time.

3. RESULTS

3.1. General Characteristics of the Study Participants

A total of 193 participants were included in the study,
resulting in a high response rate of 96.5% from the 200
individuals invited. The majority of the participants were
female (83.4%), with a mean age of 31.5 years, and most were
in the 25-35 age group (59%). Instrument nurses and anesthesia
technicians in the operating room accounted for similar
proportions (28.5%-29.5%), while outpatient clinic nurses
accounted for only 1.6%. The majority held a university degree
(90.7%), and 42.5% had 5-10 years of experience. The primary
role was clinical nurse (78.3%) Table 1.

3.2. Knowledge, Attitudes, and Practices of Nurses and
Anesthesia Technicians regarding the ERAS Program and
Related Factors

The knowledge, attitudes, and practice scores of nurses and
anesthesia technicians regarding the ERAS program are shown
in Table 2. The median scores for knowledge, attitudes, and
practices were 8 (7-8), 41 (36-45), and 7 (6-7), respectively.

Table 3 presents the factors related to nurses’ and
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anesthesia technicians’ knowledge and attitudes regarding the
ERAS program. Statistically significant differences in
knowledge and attitude scores were observed based on age
groups. The under-25 age group had lower knowledge scores
by 1 point (p = 0.040) and lower attitude scores by 3-4 points
(p = 0.004) compared to other age groups. Work position and
years of experience also showed significant differences, with
outpatient clinic nurses having lower knowledge scores (p =
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0.019) and the lowest attitude scores observed in thoracic
surgery nurses (p < 0.001).

Table 4 shows factors related to nurses' and anesthesia
technicians' ERAS practice scores (n = 193). Higher practice
scores were recorded at the university level and above
compared to the group below the university (p = 0.015). There
was a strong positive correlation between attitude scores and
practice scores of nurses (p < 0.001).

Table 1. The general characteristics of nurses participating in the study (n = 193).

Characteristics Frequency Percentage (%)
Gender
Male 32 16.6
Female 161 83.4
Age (Mean = SD) 31.5+£6.5
Age group
<25 37 19.2
25-35 114 59.0
>35 42 21.8
Unit/department
Thoracic surgery department 22 11.4
Recovery room 56 29.0
Outpatient clinic 3 1.6
Operating room — Instrument nurse 57 29.5
Operating room — Anesthesia technician 55 28.5
Professional qualifications
Vocational training 7 3.6
College 8 4.2
University 175 90.7
Postgraduate 3 1.5
Years of experience (Mean = SD) 7.6+5.8
<5 years 60 31.1
5-10 years 82 42.5
> 10 years 51 26.4
Job position
Administrative nurse 24 12.4
Clinical nurse 151 78.3
Nursing team leader 18 9.3

Table 2. Knowledge, attitudes, and practices scores of nurses and anesthesia technicians regarding the ERAS program (n =

193).
Aspect Mean + SD Median (IQR)
Knowledge 7.66 + 1.46 8 (7-8)
Attitude 40.10+5.24 41 (36-45)
Practice 6.51+1.26 7 (6-7)

Table 3. Factors related to nurses’s and anesthesia technicians’s knowledge and attitudes regarding the ERAS program (n =

193).
Characteristics Knowledge score (Median, IQR) p-value|Attitude score (Median, IQR)| p-value
Gender
Male 8 (6-8) 0.471% 42 (39.5-45.5) 0.066"
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Table 3) contd.....
Characteristics Knowledge score (Median, IQR) p-value|Attitude score (Median, IQR)| p-value
Female 8 (7-9) 40 (36-44)
Age group
<25 7 (6-8) 0.040" 38 (35-42) 0.004"
25-35 8(7-8) 41 (37-46)
>35 8(8-9) 42 (38-46)
Unit/department
Thoracic surgery 8 (7-8) 0.019" 37.5 (34-41) <0.001"
Recovery room 8(7-9) 40 (36-42.5)
Outpatient clinic 5(3-5) 38 (35-43)
Operating room — instrument nurse 8 (8-8) 45 (42-46)
Operating room — anesthesia technician 8 (6-8) 39 (36-42)
Professional qualifications
Vocational training, college 8 (6-8) 0.116" 46 (38-46) 0.058"
University/Postgraduate 8 (7-9) 41 (36-44)
Years of experience
<5 years 7 (6-8) 0.006" 38 (35-42) <0.001*
5-10 years 8(7-9) 42 (37-46)
> 10 years 8(7-9) 42 (37-46)
Job position
Administrative nurse 8 (6-9) 0.972" 38 (35-44) 0.457"
Clinical nurse 8(7-9) 41 (37-45)
Nursing team leader 8 (7-8) 41.5 (38-43)
# Wilcoxon test; ## Kruskal-Wallis test
Table 4. Factors related to nurses' and anesthesia technicians’ ERAS practice scores (n = 193).
Characteristics Practice score (Median, IQR) p-value
Gender
Male 7(6-7) 0.285"
Female 7(6-7)
Age group
<25 7(6-7) 0.789"
25-35 7(6-7)
>35 7(7-7)
Unit/Department
Thoracic surgery department 7(7-7) 0.496"
Recovery room 7 (6-7)
Outpatient clinic 6 (4-7)
Operating room — Instrument nurse 7(7-7)
Operating room — Anesthesia technician 7 (6-7)
Professional qualifications
Vocational training/College 6 (5-7) 0.015"
University/Postgraduate 7(7-7)
Years of experience
<5 years 7 (6-7) 0.871"
5-10 years 7 (6-7)
> 10 years 7(7-7)
Job position
Administrative nurse 7(7-7) 0.996™
Clinical nurse 7 (6-7)
Head nurse 7 (7-7)
Knowledge score r=-0.038 0.600"
Attitude score r=0.98 <0.001"

# Wilcoxon test; ## Kruskal-Wallis test; a Spearman's rank correlation test
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4. DISCUSSION

Our study aimed to assess the knowledge, attitude, and
practices (KAP) of nurses and anesthesia technicians regarding
the Enhanced Recovery After Surgery (ERAS) program at the
University Medical Center Ho Chi Minh City, Vietnam. The
key findings indicated that the scores for knowledge, attitude,
and practices were 8/12, 41/50, and 7/10, respectively.
Additionally, our results revealed that age, work experience,
education level, and workplace were factors influencing the
KAP of nurses. Older nurses and those working in thoracic
surgery or as scrub nurses had higher knowledge and attitude
scores compared to their younger counterparts and those
working in outpatient clinics. Furthermore, ERAS practices
were better implemented by nurses with higher education
levels and more positive attitudes.

4.1. General Characteristics of the Study Participants

We recruited 193 nurses and anesthesia technicians for our
study, with a mean age of 31.5 £ 6.5 years. The majority (59%)
were aged between 25 and 35 years. Notably, female
participants predominated, accounting for 83.4% of the sample.
Previous studies have reported similar age ranges, from
approximately 22 to 58 years, with a significantly higher
proportion of females compared to males [13, 14]. This
indicates that the nurses and anesthesia technicians in our study
are within the prime working age group, with 5-10 years of
work experience being highly prevalent. Furthermore, the
focus on female participants and suitable age groups may
reflect the nursing profession's nature, predominantly involving
women who frequently engage in healthcare activities.
Education level was also a significant factor, with 90.7% of
nurses holding a university degree. According to Ljungqvist et
al. [1, 16], the success of ERAS depends heavily on the
comprehensive knowledge and upbeat dispositions of
healthcare personnel.

4.2. Mean Scores of Nurses’ and Anesthesia Technicians’
Knowledge and Attitudes toward the ERAS Program

The mean knowledge score of the nurses and anesthesia
technicians was 7.66 + 1.46, indicating a fairly good
understanding of the ERAS program. Their attitude was also
very positive, with a mean score of 40.10 + 5.24. Regarding
practice, the nurses and anesthesia technicians had a mean
score of 6.51 + 1.26, suggesting a moderate level of adherence
to ERAS. Compared to the study by Nguyen Thi Hong Minh et
al. [15], which reported a mean knowledge score of 9.02 +
1.71, an attitude score of 40.42 + 4.71, and a practice score of
6.92 + 2.92, our results show a significant discrepancy in the
knowledge aspect. This difference could be attributed to the
characteristics of the study participants and their varying work
experiences. The studies by Mithany [6], Ljungqvist [1], and
Nelson [10] also assert that a positive attitude is crucial for
nurses' willingness to accept and implement ERAS protocols in
daily practice. Overall, although the knowledge and attitude
scores are moderately positive, translating these into clinical
practice faces many challenges due to barriers such as
unfamiliarity with new protocols or lack of coordination and
multidisciplinary collaboration [17]. Liu et al. [18] also
demonstrated that nurses who had undergone standardized
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training in ERAS guidelines had higher KAP scores. Therefore,
continuous training and support to ensure effective
implementation of ERAS protocols by nurses and anesthesia
technicians is crucial.

4.3. Factors Related to the Practice of the ERAS Program

Additionally, this study found a number of factors
impacting the KAP of anesthesia technicians and nurses with
reference to ERAS. Age, department, and years of experience
significantly affected scores. Specifically, nurses and
anesthesia technicians under 25 years of age had lower
knowledge and attitude scores compared to other age groups (p
= 0.040 and p = 0.004, respectively). Nurses working in
outpatient clinics had the lowest knowledge and attitude scores
(p = 0.019 and p < 0.001). Ljungqvist suggests that younger
nurses or those working in outpatient clinics may have less
exposure to surgical cases and postoperative procedures, thus
having fewer opportunities to practice, leading to an
incomplete understanding and attitude towards new medical
protocols. Wu et al.'s study [19] also showed statistically
significant differences in total KAP scores related to gender,
years of work, technical title, job position, and training
duration (p < 0.05). This aligns with our findings, emphasizing
that years of work and job positions are associated with attitude
scores.

Nonetheless, our study is more specific in identifying that
nurses and anesthesia technicians under 25, with less than 5
years of experience, and those working in the surgical
department have lower attitude scores. Along with that, nurses
and anesthesia technicians with less than 5 years of experience
had lower knowledge scores compared to those with 5 — 10
years of experience (p = 0.006). A study on surgical nurses in
abdominal surgery noted that knowledge of ERAS varied by
gender, age, education level, years of work experience, years of
specialized practice, ERAS training experience, surgical
department, and type of hospital (p < 0.05) [20]. This
highlights the importance of ongoing training and professional
development throughout a nurse’s and anesthesia technician’s
career, as emphasized in Aiken et al.'s study [21].

On the other hand, our study results demonstrate a strong
positive correlation between attitude scores and practice scores
among nurses and anesthesia technicians (p < 0.001). This
indicates that those with more positive attitudes tend to
perform ERAS skills and procedures more effectively. In
contrast, Liu et al.'s study [18] found a weak yet statistically
significant correlation between knowledge and attitude or
between knowledge and practice. They did not observe a
correlation between attitude and practice scores as we did,
highlighting that factors influencing clinical practice among
nurses and anesthesia technicians are complex. Despite high
levels of knowledge, inappropriate attitudes can hinder the
effective performance of clinical skills and fail to meet the
required standards.

Despite the relatively high knowledge and attitude scores
in this study, limited ERAS practices among nurses and
anesthesia technicians could be attributed to constraints in
training opportunities and resource availability. Without
adequate access to hands-on training or institutional support,
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the application of ERAS protocols may be inconsistent. Future
efforts to strengthen ERAS practice adoption should address
these barriers by enhancing training programs and ensuring
sufficient resources are available, thus enabling healthcare
providers to implement ERAS protocols in clinical settings
[22] effectively.

In addition, establishing dedicated educational programs
and forming ERAS-focused working groups could facilitate
regular monitoring and continuous improvement of ERAS
practices. These working groups would allow for ongoing
evaluation, adjustment of protocols as needed, and support for
healthcare staff in overcoming challenges, ensuring more
consistent and effective ERAS implementation [10, 23].

4.4. Strengths and Limitations of the Study

Our current findings provide a crucial foundation for
developing training programs and improving patient care
processes at the UMC HCMC, Vietnam. A significant strength
of this study is our identification of the level of understanding
and readiness to implement ERAS guidelines, as well as the
factors influencing the successful application of ERAS in
clinical practice, based on a validated and highly reliable KAP
assessment tool. Along with that, these results can be
generalized to other hospitals within the Vietnamese healthcare
system, particularly those with similar structures and scales.
This study has several limitations. First, the cross-sectional
design precludes establishing causal relationships between
variables. Second, the use of self-assessment in measuring
knowledge, attitudes, and practices may introduce information
bias due to factors such as social desirability and potential lack
of honesty from participants. Additionally, while the
questionnaire method provided a convenient and standardized
approach to assess practices, it lacked the objectivity that could
be achieved through direct observation or practical checklists.
As suggested, future studies would benefit from incorporating
observational methods or retrospective analyses of clinical
cases to obtain a more accurate measure of useful skills. These
limitations should be taken into account when interpreting the
results, and we hope to address them in subsequent research.

While this study gives a quantitative perspective on KAP,
future research should consider incorporating open-ended
questions or qualitative methodologies, such as interviews, to
capture more nuanced findings. These approaches can help
explore deeper factors influencing attitudes and practices,
offering a richer understanding of healthcare providers'
experiences with ERAS implementation.

CONCLUSION

Our study highlights the crucial role of nurses and
anesthesia technicians in the successful implementation of the
ERAS program. By addressing identified gaps in knowledge,
attitudes, and practices, our findings can serve as scientific
evidence for subsequent studies aimed at enhancing the overall
effectiveness of ERAS protocols. This can lead to reduced
complications, shorter hospital stays, and cost savings in
treatment. Consequently, it results in better patient outcomes
and more efficient healthcare delivery.
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