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Purpose: Exploring the retrospective analysis of the association between pre-hospital e-education via QR code and the hospital stay
for inguinal hernia patients undergoing general anesthesia.

Patients and Methods: A retrospective study was conducted to explore the association between pre-hospital e-education utilizing
QR code and hospital stay in patients with inguinal hernia repair under general anesthesia between August 2022 to June 2024. Patients
were categorized into two groups based on their engagement with the pre-hospital e-education: those who accessed the pre-hospital
e-education (viewing group) and those who did not (non-viewing group). The t-tests or Mann—Whitney U-tests were utilized to
compare the means of the two groups, while the chi-square test was used to assess the rates between the two groups. To further explore
the relationship between pre-hospital e-education and hospital stay, as well as other related factors, correlation analysis and multiple
linear regression analysis were carried out.

Results: There were significant differences in the patient’s hospital stay, the time to first postoperative ambulation and dietary, anxiety,
pain, and patient satisfaction. The analyses revealed statistically significant correlations between viewing pre-hospital e-education via
QR code and hospital stay, the time to first postoperative ambulation and dietary, anxiety, pain, as well as patients’ satisfaction
(P<0.05). This fully adjusted linear regression analysis revealed a significant negative correlation between viewing the pre-hospital
e-education and hospital stay (B = —4.06, 95% CI: —6.43, —1.70; P =0.002). Similarly, a negative correlation was observed between
viewing the pre-hospital e-education and the time to first ambulation (f =—0.71, 95% CI: —1.25, —0.17; P =0.015), as well as the time
to first postoperative dietary (B = —1.20, 95% CI: —1.71, —0.34; P =0.006) after controlling for relevant covariates.

Conclusion: Effective pre-hospital e-education via online QR codes may reduce hospital stay and improve the patient experience
in day surgery under general anesthesia.

Keywords: pre-hospital, e-education, inguinal hernia, general anesthesia, day surgery, hospital stay

Introduction
Day surgery has emerged as a widely adopted, cost-effective strategy aimed at optimizing healthcare resources by
reducing hospital stay and minimizing costs, all while maintaining high standards of care and patient satisfaction."* The
2019 Day Surgery Guidelines emphasize the initial efforts in the early 2000s to expand the use of day surgery and outline
more recent developments that focused on minimizing hospital stay durations and enhancing the quality of postoperative
recovery.’

To shorten hospital stay, reduce postoperative pain, and achieve faster post-operative recovery, several preoperative
health educational methods have been used and developed.* For example, one pilot study found that online
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communication education using video materials is as effective in improving students’ confidence as face-to-face, which
can be seen as an effective, convenient, and useful way.” During the perioperative period or postoperative rehabilitation
period, health education plays a crucial role in improving patients’ health behavior, accelerating the postoperative
recovery process and early rehabilitation, enhancing patient compliance, and reducing complications.®” However, the
timing for early recovery can vary considerably between patients due to differences in both the educators and the content
of health education, which directly influences their hospital stay. Hence, there is a need to administer and standardize
the health education quality of early recovery to shorten the hospital stay.

Inguinal hernia is a common surgical condition, affecting approximately 20 million people worldwide.'® In most
cases, the occurrence of inguinal hernias is related to the weakness of the abdominal wall and an increase in intra-
abdominal pressure, such as from prolonged coughing, constipation, obesity, or heavy physical labor. Inadequate
treatment or unclear health education may lead to serious complications such as bleeding, wound infection, and
pulmonary and cardiovascular complications that endanger the patient’s life."' Therefore, preoperative health education
is of paramount importance and should not be neglected. Comprehensive preoperative education enables patients to grasp
the necessity of the surgical procedure, recognize potential postoperative symptoms, and adopt appropriate rehabilitation
strategies. Such educational interventions can significantly alleviate patient anxiety, facilitate a more rapid recovery,
enhance postoperative compliance, reduce the duration of hospital stay, and ultimately minimize healthcare costs.'*

With the development of technology, the relatively mature QR code was born and has been widely applied in various
fields such as education, economics, and the healthcare industry.'**'* Therefore, in conjunction with QR code technology,
our department has also developed and utilized it in our daily clinical work. Retrospective studies can help analyze
historical data and identify key factors relating to the length of hospital stay. In our previous retrospective observational
study from 2020 to 2021, we assessed the impact of take-home video on patients with inguinal hernia and found that this
approach effectively reduced the time to mobilize.'> Currently, this approach has been incorporated into our department’s
usual care procedures. For further investigation, this study aims to continue exploring the application of pre-hospital
e-education videos over the past two years to provide a more comprehensive understanding of their effectiveness,
especially for hospital stay. Although this retrospective study cannot establish causality, it provides important correlations
and trends that can lay the groundwork for future prospective research.

Materials and Methods

Theoretical Background

The Health Belief Model (HBM) emphasizes that an individual’s awareness of health issues will promote corresponding
specific behaviors toward health, which can reasonably explain the impact of various psychosocial factors on health
behaviors.'® It is now widely used in health education and preventive health care to analyze which factors affect the
medical and medical behavior of people. This theory can lead to the development of health education: by explaining
disease-related knowledge and influencing patients’ perceptions and attitudes towards health behaviors, it helps patients
accelerate their recovery.

The Introduction of Pre-Hospital e-Education

First, based on the HBM theory, our team formed a corresponding pre-hospital health education program focusing on
early recovery (See Table 1). Second, our team conducted several group discussions to design the pre-hospital education,
including the specific content, presentation form, involved participants, and their allocation of work. We then decided to
present this kind of pre-hospital health education in an online format. After revising and finalizing the specific content of
the education, we invited nurses from our department, and medical specialists from the multidisciplinary team (MDT) to
participate by writing scripts, playing roles, and recording videos. The video can be viewed in Appendix file 1. The total
duration of the video was 19 minutes. The online QR code was automatically published through a smart system, and the
path is presented in Figure 1. This video has also been found to be informative in instructing patients to perform their first
activities out of bed early in our previous retrospective study.'” To further explore the overall impact of this pre-hospital
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Table | Pre-Hospital Health Education Program Focused on Early Recovery

Items Contents Place Way Time
Health education on Public science education to specialized Pre-hospital 1.Viewing online QR Viewing
perceived sensitivity and diseases knowledge: concept, pathogeny, (Home) code. the video for 5 min;
perceived severity. signs and symptoms, consequences of 2 Reading the health Reading for 510 min.
untimely surgical treatment, surgical education brochure
procedure, points for attention in issued.

postoperative recovery, etc.

Health education on Perioperative cooperation process, points Pre-hospital 1.Viewing online QR Viewing

perceived for attention and skills of recovery. (Home) code. the video for 10 min;
Barriers (Relevant The contents of the pre-hospital 2.Reading the health Reading for 5-10 min.
knowledge, skills and coping | video includes: education brochure

methods to help patients |. Preoperative assessment: issued.

overcome difficulties). contraindications of surgery, skin

preparation, bowel preparation, etc.

2. Management programs to prevent pain.
3. Cooperation requirements for
postoperative first ambulation: how to eat
safely for the first time after surgery; a skill
of first ambulation; observation of
postoperative complication; how to prevent
fall, etc.

4. -Standardized discharge.

5. Family health management and

cooperation after surgery, etc.

Health education on I. Interview’s content of “peer support Pre-hospital Viewing online QR Viewing

perceived benefits (Change | education”: (Home) code. the video for 4 min.
patients’ wrong or unclear Preoperative psychological experience.

ideas). 2. Psychological experience after entering

the operating room.

3. Postoperative psychological experience.
4. Suggestions for peers who are about to
undergo surgery for the same disease, etc.

education on instructing patients on hospital stay and to better utilize it in the daily clinical work of the department, we
ultimately presented this video in the form of a QR code.

Study Design

A retrospective observational study was conducted continuously from August 2022 to June 2024 in the day surgery care
unit of a tertiary hospital. Each participant received a health education leaflet, which included a QR code linked to
a department-specific pre-hospital e-education video. Each admitting nurse provides patients with a detailed explanation
of the content on the education leaflet and informs them that they can scan the QR code to view the e-education video.
Participants were free to choose whether to view the video for a more comprehensive understanding of the information
provided. This study complies with the Declaration of Helsinki and was approved by the ethics committee of the
Shenzhen Nanshan People’s Hospital (LW-2022-006).

Study Population

Inclusion criteria of the patients were as follows: (1) 18 years old and above; (2) clinically diagnosed with unilateral
inguinal hernia, undergoing the first hernia repair surgery; (3) classified as ASA grades I or II according to the American
Society of Anesthesiologists;'’ (4) patients with normal preoperative vital signs and no related clinical symptoms or
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Figure | The path of using pre-hospital e-education via QR code in our clinical practice.
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signs; (5) patients making their initial appointment at our day surgery care unit. Exclusion criteria were as follows: (1)
patients with general contraindications, including fever, use of anticoagulant medications, significant comorbidities, or
poor overall health; (2) patients with contraindications to anesthesia;'’ (3) patients who refuse or have sudden contra-
indications to general anesthesia; (4) patients with missing outcomes data.

Grouping

Despite both groups having access to the QR code, participants were divided into two groups based on their engagement with
the pre-hospital e-education: those who viewed the video (viewing group) and those who did not view the video (non-viewing
group). This classification was based on video engagement records tracked through cuplayer (https://cuplayer.com). The

groups were defined as follows: the viewing group consisted of patients who watched at least 80% of the video and completed
the accompanying questionnaire, while the non-viewing group included those who did not finish the question, or watched less
than 20% of the video (See Figure 2). Our nursing staff will assess each patient on the day of surgery to determine if they have
viewed the online QR codes and at least 80% of the content. If a patient has not viewed the QR code, viewed less than 80%, or
refuses, we will inquire about the reasons, offer further explanation, encourage re-viewing, and assign them to the non-viewing
group. This grouping enabled a comparative analysis of the impact of video viewing on outcomes.

Data Collection

Data were collected from the electronic medical record by clinicians and departmental self-collected statistical data. To
minimize external factors, we retrospectively reviewed cases of inguinal hernia repair performed by the same anesthe-
siologist and surgeon using a standardized protocol, which included uniform general anesthesia (propofol, remifentanil,
muscle relaxants, and NSAIDs), preoperative quadratus lumborum block, and a 5-day postoperative regimen of oral
diclofenac sodium.

Measures

Demographic information was collected at baseline. Measures of the independent variable and dependent variable were
collected. The independent variable (categorical variable) was whether viewed pre-hospital e-education or not. The
primary dependent variable (continuous variable) was hospital stay. Hospital stay refers to the duration from admission to
discharge.'® The secondary dependent variables included the time to first ambulation, time to first dietary, anxiety scores
(measured by the Self-Rating Anxiety Scale[SAS]),'® pain scores (assessed using the Numeric Rating Scale[NRS]),"’
and patient satisfaction (evaluated through a satisfaction survey developed by our hospital).?’ The details of the
departmental self-collected indicators include the time to first dietary, the time of first ambulation, and the duration of
the first ambulation. The time to first ambulation is calculated as follows:'> upon hospital admission, a record form for
the time to the first ambulation is issued, and following a patient’s first ambulation from bed after surgery. The duration
of the first ambulation: the patient were recommended to walk for at least 15 minutes. The time to first dietary is the time
to first solid or liquid food ingestion after evaluating gastrointestinal tract function. Detailed evaluation criteria of the
covariates were given in Appendix File 2. The research variables of the hospital stay, the time to first ambulation, and the
time to first dietary overview were shown in Appendix File 3.

Statistical Methods

Empower Stats (version 3.4.3) was used to analyze the data. The t-tests (for data with a normal distribution) or Mann—
Whitney U-tests (for data with a skewed distribution) were employed to assess the differences in means between the
viewing group and non-viewing group. Count data are expressed as [n (%)] and analyzed using the chi-square test.
Through Pearson/Spearman correlation analysis, we examined the relationship between viewing pre-hospital e-educa-
tion and all other variables to select the variables for inclusion in the regression model. Then, after adjusting for
confounding variables, we conducted a multiple linear regression analysis between the pre-hospital e-education and
the statistically significant variables based on correlation analysis. The statistical significance of the difference is
P<0.05.
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Patients with inguinal hernia were send the
same educational leaflet (n=125)

41 were excluded:
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code participants (n=44) QR code participants (n=40)

Figure 2 Flow diagram.

Results

Participants’ Baseline Characteristics in the Two Groups

Based on the baseline characteristics of the two groups, there was no significant difference (P>0.05). Within 3 days post-
surgery, all follow-up complications were slight nausea and vomiting in two groups. One had minor pain after activity
within 1st week. Details of the results are presented in Table 2.
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Table 2 Characteristics of Participants at Baseline [n (%)/Mean + SD]

Variables Viewing Group | Non-Viewing Group P
(n=44) (n=40)
Age (years) 43.34 £ 14.67 44.42 £ 14.00 0.730
Gender (n, %) 0.423
Female 7 (15.91%) 4 (10.00%)
Male 37 (84.09%) 36 (90.00%)
Education level (n,%) 0.592
Primary school and below 1 (227%) 0 (0.00%)
Middle school 6 (13.64%) 3 (7.50%)
High school 6 (13.64%) 7 (17.50%)
College and above 31 (70.45%) 30 (75.00%)
Occupation (n, %) 0.696
Employed 36 (81.82%) 34 (85.30%)
Unemployed 8 (18.18%) 6 (15.00%)
BMI (kg/m?) 22.98+2.26 22.40+2.36 0.255
Surgical history (n,%) 0.696
Yes 8 (18.18%) 6 (15.00%)
No 36 (81.82%) 34(85.00%)
Follow-up complications
Three days postoperative 2(4.55%) 4(10.00%) 0418
Week | and Month | 1(2.27%) 0(0.00%) 1.000

Comparison of Clinical Data Between Two Groups
The hospital stay, time to first ambulation, time to first dietary, anxiety, and patient satisfaction in the group that watched

the online QR code were considerably higher than those in the non-viewed group, except for pain levels, which did not

differ significantly between the two groups (P<0.05) (Table 3). Pain scores ranged from 1 to 5 within 120 minutes post-

surgery. Due to delays in administering oral pain medication as prescribed, 11 patients in both groups initially

experienced pain scores of 4 to 5. However, their pain was effectively controlled once the medication was administered.

Correlation Analysis

Table 4 presents the correlation analysis of the independent variable (pre-hospital e-education) and its dependent

variables. The analysis of variable correlations revealed significant correlations between variables hospital stay, the

time to first ambulation, the time to first dietary, anxiety scores, pain scores, and patient satisfaction (P<0.05), while no

significant correlations were found with age, gender, education level, occupation, BMI, surgery history, and follow-

up complications (P>0.05).

Table 3 Comparison of Clinical data Between the Two Groups [n (%)/ Mean * SD]

Variable Viewing group | Non-viewing group P
(n=44) (n=40)
Time to first ambulation (h, meantSD) 3.10 £ 0.46 3.79 £ 0.69 <0.001
Time to first dietary (h, meantSD) 2.52 £ 0.58 3.55+£0.71 <0.001
Hospital stay (h, meantSD) 9.52 + 1.85 12.46 + 2.52 <0.001
Anxiety (scores) 41.52+5.57 47.08+3.91 <0.001
Pain scores (n, %) 0.423
< 3 scores 37 (84.09%) 36 (90.00%)
>3 scores 7 (15.91%) 4 (10.00%)
Patient satisfaction (scores) 96.82+ 2.98 95.18+ 2.39 0.007
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Table 4 Analyzed the Relationships Between Pre-Hospital
e-Education and the Other Variables

Variables Correlation coefficient | P-value
Hospital stay —0.548 <0.001
Age —-0.039 0.722
Gender —0.087 0.429
Education level —0.072 0.517
Occupation —0.043 0.700
BMI —0.148 0.179
Surgical history 0.043 0.700
Follow-up complications —0.053 0.630
Time to first ambulation —0.488 <0.001
Time to first dietary —0.636 <0.001
Anxiety scores —0.487 <0.001
Pain scores —0.259 0.017
Patient satisfaction 0.394 <0.001

Table 5 Multivariate Linear Regression Model

Outcome variables Viewed online QR code
Crude mode P-value Adjusted mode P-value
B (95% CI) B (95% CI)

Hospital stay —2.94 (—-3.88, —2.01) | <0.001 | —4.06 (—6.43, —1.70) 0.002
Time to first ambulation | —0.68 (-0.93, —0.43) | <0.001 | —0.71 (—1.25, —0.17) 0.015
Time to first dietary —1.02 (-1.30, —0.75) | <0.001 | —1.20 (—1.71, —0.34) 0.006
Anxiety scores —5.55 (-7.63, —3.48) | <0.001 —3.58 (-8.35, 1.19) 0.148
Pain scores —0.01 (-0.41, 0.38) 0.946 —0.77 (—1.63, 0.10) 0.093
Patient satisfaction 1.64 (0.48, 2.81) 0.007 2.25 (—6.23, 4.73) 0.082

Multivariate Linear Regression Model
We constructed crude and adjusted models, and the effect sizes () and 95% confidence intervals were defined. Viewing
the online QR code was used as the independent variable, and hospital stay, the time to first ambulation, the time to first
dietary, anxiety scores, pain scores, and patient satisfaction were analyzed sequentially as the outcome variables. All
variables, except the independent and outcome variables, were used as adjustment factors. A stepwise multiple linear
regression analysis was then performed. The results of multiple linear regression analyses are presented in Table 5. In the
unadjusted model, this linear regression analysis observed a negative correlation between viewed online QR codes and
outcome variables in turn except for pain scores (P<0.05). In adjusted model, the linear regression analysis showed that
patients in the viewed online QR code group were associated with a decreased time to hospital stay (B=—4.06, 95% CI:
—6.43,—1.70; P = 0.002), the time to first ambulation (f=—0.71, 95% CI:—1.25,-0.17; P = 0.015), as well as the time to
first dietary (p=—1.20, 95% CI:—1.71,-0.34; P = 0.006) respectively.

This indicates that as the viewing of the pre-hospital e-education increases, the hospital stay duration decreases.
Similarly, increasing video viewing is associated with a shorter time to first ambulation and time to first dietary.

Discussion

Advantages of Pre-Hospital e-Education via Online QR Code

As medical informatization has improved the medical service industry, the Chinese government has devoted a great deal
of resources to enhancing infrastructure.”’ To improve the quality of care and operational efficiency, our hospital has
implemented informatization as a means of enhancing the patient experience. We have endeavored to establish a smart
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hospital by organizing and reorganizing the entire diagnostic and treatment process. In 2018, we applied to become the
first batch of internet hospitals in Guangdong Province. By presenting the need to our hospital’s information department,
the pre-hospital e-education video was presented in the form of an online QR code and automatically sent to pre-
hospitalized patients with day surgery through a smart system, enhancing interactions between ward nurses and pre-
hospitalized patients, which reduce patients’ anxiety.?? This study found that patients who viewed pre-hospital e-educa-
tion via QR code had their hospital stay shortened by 4.06 hours compared to those who did not, with an overall
reduction in hospital stay (Table 5). Similarly, previous studies reported hospital stay of approximately 24 hours for
inguinal hernia repair patients (Favaro et al) and (10.24+2.78) hours (Zhang et al), highlighting the potential of pre-
hospital education to reduce hospitalization time.** Thus, we have shown that effective interaction and connection
between ward nurses and pre-hospital patients is achieved using the platform of the hospital’s smart system (See Table 4).
Moreover, the smart system follow-up shows that both groups of patients experienced only mild nausea, vomiting, and
pain during the first week after discharge, which can be controlled and alleviated at home through the use of oral
medications and resting during the stay-at-home (See Table 2), indicating that this study is based on safety and reduced
hospital stay (See Table 3).

The Association Between Pre-Hospital e-Education and Hospital Stay
This study examines the association between pre-hospital and e-education in patients with inguinal hernia. The link
between pre-hospital e-education and hospital stay is both complicated and correlative. Although previous research has

indicated that preoperative health education might contribute to shorten patients’ hospital stay,*****

this retrospective
observational study only identified an association between pre-hospital e-education and hospital stay, which could only
provide clues for the causal relationship between these two factors.

In a busy clinical environment with constrained time and a high volume of patients, nurses must implement scientifically
validated and standardized health education methods.”**>* Such methods are vital for improving patient compliance and
effectively reducing hospital stay while ensuring patient safety. Evidence suggests that interventions based on the Health Belief
Model (HBM) have demonstrated significant benefits in areas such as timely vaccination, nutritional behavior, and adherence to
self-care practices.”*>*° By applying this theoretical framework, this study aims to evaluate and optimize the impact of
standardized pre-hospital e-education via QR code on early recovery and hospital stay, highlighting the importance of evidence-
based education practices in achieving better clinical outcomes in patients with day surgery under general anesthesia.

2728 heer education by peers,?’ and early recovery for shortening

According to patients’ confidence in health providers,
hospital stay,* the pre-hospital e-education was developed (See Table 1). This pre-hospital e-education has unique advan-
tages: (DView in Online QR Code Time. We chose the pre-hospitalization period because patients are often highly concerned
about their surgery and seek more information during this time®' and patients who viewed the videos in conjunction with their
needs could have a multiplier effect. (2)Strategies for Enhancing Adherence. The pre-hospital health education program
consisted of three parts, namely knowledge, attitude, and practice toward early recovery (See Table 1). Pre-hospital
e-education video recorded by the attending surgeon (5 min), these include specialized concepts, pathogeny, signs and
symptoms, consequences of untimely surgical treatment, surgical procedure, points for attention in postoperative recovery, etc.
Attitude video recorded by peers (4 min), a peer with the same condition was invited to share her perioperative experience. In
this study, the -anxiety scores significantly decreased in patients with day surgery after viewing the online QR code (See
Table 3). Practice video recorded by ward nurses. It has been shown that patients should eat and ambulate earlier after
surgery,” and the results of this study suggest that early eating and ambulation may contribute to a reduction in hospital stay
(See Table 4). Even though early postoperative ambulation has been shown to reduce hospital stay, few hospitals objectively
measure ambulation to determine outcomes.>® The latest guideline also states that early dietary and ambulation may result in
a shorter hospital stay,® but there is no corresponding standard for how long to eat and ambulate after surgery. Therefore, the
Post-Anesthesia Discharge Scoring System (PADSS) was used as a theoretical basis to develop evidence-based, clustered first
ambulation skills to ensure that patients eat and move early after surgery safely.'> At the same time, the patient was better able
to follow the care dose in health education to cooperate with early postoperative recovery.

The recovery of the ability to ambulate in a day surgery care unit is critical. The first ambulation skills consist of five
phases, to be able to eat and move, with no discomfort, to sing the trilogy, and then ambulate. (DBefore Eating. Upper and
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lower gastrointestinal tract function needed to be restored. Nurses evaluate swallowing ability through standardized
assessment, including auscultating bowel sounds and using the water swallow test, to observe the patient’s ability to
swallow safely and monitor for signs of difficulty or aspiration. (2)Before Moving. Nurses assess limb muscle strength by
having patients perform specific movements or resistance exercises, allowing for observation of muscle function and
identification of any weakness or impairment. 3 No Discomfort. Nurses need to evaluate patients for the absence of
surgical and anesthetic complications after surgery, including monitoring vital signs, blood glucose levels, pain, anxiety,
and wound condition, and checking for symptoms such as dizziness, nausea, vomiting, and the ability to urinate
spontaneously. (®Singing the Trilogy. The singing trilogy refers to the patients feeling no dizziness maintained per position,
in the 30s by changing the position in the sequence (upper body, lower body, and standing position). (5To Ambulate.
Patients were recommended to be required to walk for at least 15 minutes after the first postoperative ambulation. This study
showed that the time to first dietary and ambulation was (2.52 + 0.58) hours and (3.10 £ 0.46) hours in the viewed online QR
code group respectively, which was less than the non-viewed group (See Table 3). Further, we also concluded that the effect
of viewing online QR code videos on early eating and ambulating was decreased by 1.20 hours (B=—1.20, 95% CI: —1.71,
—0.34; P=0.006) and 0.71 hours (p=0.71, 95% CI: —1.25, —0.17; P= 0.015) in the adjusted model respectively (See
Table 5).

Similar to previous findings, we discovered (See Table 4) that there was a significant correlation between viewed pre-
hospital e-education via QR code and hospital stay, the time to first ambulation, the time to first dietary, anxiety scores,
pain scores, and patient satisfaction,>> > but we performed multiple linear regression analysis between viewed pre-
hospital e-education and the variables of statistically significant based on correlation analysis, only hospital stay, the time
to first ambulation, and the time to first dietary were statistically significant (See Table 5). Although education levels did
not differ significantly between the viewing and non-viewing groups (P = 0.592), the majority of participants had
a college education or higher. One possible explanation is that higher education levels may enable better comprehension
of the recovery process, leading to more proactive recovery behavior. However, this also suggests that while education
level itself may not have been a confounding factor, monitoring patient education and comprehension is important.
Future research could further explore the impact of pre-hospital health e-education on patients with different education
levels to ensure its effectiveness across diverse educational backgrounds and validate our findings.

Limitations of the Study

This study suggests that pre-hospital e-education could be seen as a useful way to shorten the hospital stay for
patients with inguinal hernia. However, the findings of this study should be cautiously considered owing to its
limitations. The results of this study should be treated cautiously. First, data were collected retrospectively,
although we attempted our efforts, there might be some possible minor errors in the medical record document.
Second, this study only included patients with inguinal hernia from one hospital with a small sample size, which
might influence the statistical power and limit the generalizability of our findings. Third, differences in anesthesia
and surgical techniques may affect outcomes, highlighting the need for future research to control for these
variables to strengthen result validity. Fourth, a key limitation is the self-selection bias between patients who
chose to watch the video and those who did not. Besides, due to the retrospective nature of the study design, we
are only able to identify associations between variables rather than establish clear causal relationships. One
limitation of this study is that several variables, such as education level, did not show significant differences
due to sample size or population limitations in this research. Future studies could better assess the impact of these
factors. The next step is to conduct a multicenter randomized study with larger sample size, more diverse samples,
or a prospective randomized trial or a before and after trial to further clarify the quantitative relationship between
efficient health education and hospital stay in patients undergoing day surgery.

Conclusion

This retrospective observational study suggests a potential association between pre-hospital e-education and hospital stay
in inguinal hernia patients undergoing general anesthesia, though causality remains to be confirmed. Future prospective
studies are required to validate the causal relationship and further explore the impact of such interventions.

6140 https: Journal of Multidisciplinary Healthcare 2024:17



Ma et al

Data Sharing Statement

The data supporting the findings of this study are available upon reasonable request from the corresponding author.

Ethics Approval and Informed Consent

This study was approved by the ethics committee of the Shenzhen Nanshan People’s Hospital (LW-2022-006).
Participants were allowed to freely participate or withdraw and were respected. Scanning the QR code implied consent
to join the study.

Consent for Publication
All authors have read and approved of the final manuscript.

Acknowledgments
The authors would like to thank all staffs of Surgery Management Center, Operating Room, Anesthesia Department, and
Day Surgery Care Unit for their contribution towards clinical work from Shenzhen Nanshan People’s Hospital.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Funding
This study was supported by the Basic Research Fund in Shenzhen Natural Science Foundation (No.
JCYJ20230807115913028).

Disclosure
The authors report no conflicts of interest in this work.

References

—

. Stanak M, Strohmaier C. Minimum volume standards in day surgery: a systematic review. BMC Health Serv Res. 2020;20(1):886. doi:10.1186/
$12913-020-05724-2
2. Jiang L, Houston R, Li C, et al. Day surgery program at west china hospital: exploring the initial experience. Cureus. 2020;12(7):e8961.
doi:10.7759/cureus.8961
. Bailey CR, Ahuja M, Bartholomew K, et al. Guidelines for day-case surgery 2019: guidelines from the association of anaesthetists and the British
association of day surgery. Anaesthesia. 2019;74(6):778—792. doi:10.1111/anae.14639
4. Donovan GH, Gatziolis D, Douwes J. Relationship between exposure to the natural environment and recovery from Hip or knee arthroplasty:
a New Zealand retrospective cohort study. BMJ Open. 2019;9(9):¢029522. doi:10.1136/bmjopen-2019-029522
. Ichikura K, Watanabe K, Moriya R, et al. Online vs. face-to-face interactive communication education using video materials among healthcare
college students: a pilot non-randomized controlled study. BMC Med Educ. 2024;24(1):746. doi:10.1186/s12909-024-05742-2
6. Lin WH, Chen YK, Lin SH, et al. Parents’ understanding and attitudes toward the use of the WeChat platform for postoperative follow-up
management of children with congenital heart disease. J Cardiothorac Surg. 2023;18(1):66. doi:10.1186/s13019-023-02153-0
7. Zhang QL, Xie WP, Lei YQ, et al. Telemedicine usage via WeChat for children with congenital heart disease preoperatively during COVID-19
pandemic: a retrospective analysis. Int J Qual Health Care. 2021;33(2). doi:10.1093/intghc/mzab066.
Favaro ML, Gabor S, Souza DBEF, et al. Quadratus lumborum block as a single anesthetic method for laparoscopic totally extraperitoneal (tep)
inguinal hernia repair: a randomized clinical trial. Sci Rep. 2020;10(1):8526. doi:10.1038/s41598-020-65604-x
9. Zhang C, Liu W. Application of 4C care model in patients with postoperative complications after day surgery for inguinal hernia. Chin J Hernia
Abdominal Wall Surg. 2019;13(6):565-567.
10. Beard JH, Ohene-Yeboah M, Tabiri S, et al. Outcomes after inguinal hernia repair with mesh performed by medical doctors and surgeons in Ghana.
JAMA Surg. 2019;154(9):853-859. doi:10.1001/jamasurg.2019.1744
11. Weyhe D, Tabriz N, Sahlmann B, et al. Risk factors for perioperative complications in inguinal hernia repair - a systematic review. Innov Surg Sci.
2017;2(2):47-52. doi:10.1515/iss-2017-0008
12. Salzmann S, Rienmiiller S, Kampmann S, et al. Preoperative anxiety and its association with patients’ desire for support - an observational study in
adults. BMC Anesthesiol. 2021;21(1). doi:10.1186/s12871-021-01361-2.

[9%)

(%

o

Journal of Multidisciplinary Healthcare 2024:17 hetps: 6141


https://doi.org/10.1186/s12913-020-05724-2
https://doi.org/10.1186/s12913-020-05724-2
https://doi.org/10.7759/cureus.8961
https://doi.org/10.1111/anae.14639
https://doi.org/10.1136/bmjopen-2019-029522
https://doi.org/10.1186/s12909-024-05742-2
https://doi.org/10.1186/s13019-023-02153-0
https://doi.org/10.1093/intqhc/mzab066
https://doi.org/10.1038/s41598-020-65604-x
https://doi.org/10.1001/jamasurg.2019.1744
https://doi.org/10.1515/iss-2017-0008
https://doi.org/10.1186/s12871-021-01361-2

Ma et al

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

. Abdellatif H, Sirasanagandlae SR, Al-Mushaiqri M, et al. Location-linked QR code as a safe tool for recording classroom attendance during

COVID-19 pandemic: perspectives of medical students. Med Sci Educ. 2022;32(5):971-974. doi:10.1007/s40670-022-01625-7

.LaiL, Liu L, Wang Y, et al. QR code technology in individual identification training provides an introduction in hands-on forensic DNA genotyping

to medical students. BMC Med Educ. 2023;23(1):314. doi:10.1186/s12909-023-04284-3

. Ma G, Jiang P, Mo B, et al. Take-home video shortens the time to first ambulation in patients with inguinal hernia repair under general anesthesia:

a retrospective observational study. Front Med Lausanne. 2022;9:848280. doi:10.3389/fmed.2022.848280

. Li Y Study on the influencing factors of delayed medical treatment behavior in gastrointestinal polyp patients based on the health belief model. Jilin

University. 2020.

. Cheng ZG, Guo QL, Wang Y]J. To strengthen the clinical study of ambulatory surgery anesthesia and improve the quality of ambulatory surgery.

J Chinese Physician. 2018;20(12):481-486.

. Yue T, Li Q, Wang R, et al. Comparison of Hospital Anxiety and Depression Scale (Hads) and Zung Self-Rating Anxiety/Depression Scale (SAS/

SDS) in evaluating anxiety and depression in patients with psoriatic arthritis. Dermatology. 2020;236(2):170-178. doi:10.1159/000498848

. Jang JH, Park WH, Kim HI, et al. Ways of reasoning used by nurses in postoperative pain assessment. Pain Manag Nurs. 2020;21(4):379-385.

doi:10.1016/j.pmn.2019.09.008

Ma G, Mo B, Jiang P, et al. Effect of improved health education methods on promoting timely vaccination of migrant children in the community.
Chin J Nurs. 2017;52(01):87-92.

Shu C, Chen Y, Yang H, et al. Investigation and countermeasures research of hospital information construction of tertiary class-a public hospitals in
china: questionnaire study. JMIR Form Res. 2023;7:e41820.

Teixeira MR, Oliveira GDS, Andrade C, et al. Impact of preoperative counseling and education on decreasing anxiety in patients with gynecologic
tumors: a randomized clinical trial. J Surg Oncol. 2024. doi:10.1002/js0.27942

Peng F, Peng T, Yang Q, et al. Preoperative communication with anesthetists via anesthesia service platform (ASP) helps alleviate patients’
preoperative anxiety. Sci Rep. 2020;10(1):18708. doi:10.1038/s41598-020-74697-3

Zhao Y, Xie F, Bai X, et al. Educational virtual reality videos in improving bowel preparation quality and satisfaction of outpatients undergoing
colonoscopy: protocol of a randomised controlled trial. BMJ Open. 2019;9(8):¢029483. doi:10.1136/bmjopen-2019-029483

Alvarado-Martel D, Ruiz Fernandez M, Cuadrado Vigaray M, et al. Identification of psychological factors associated with adherence to self-care
behaviors amongst patients with type 1 diabetes. J Diabetes Res. 2019;2019:6271591. doi:10.1155/2019/6271591

Karimipour Z, Sharifi N, Seydkhani H, et al. Lifestyle intervention for gestational diabetes prevention in rural woman of Shoush city. J Educ Health
Promot. 2021;10(1):172. doi:10.4103/jehp.jehp _1072_20

George GC, Iwuanyanwu EC, Buford AS, et al. Cancer-related internet use and its association with patient decision making and trust in physicians
among patients in an early drug development clinic: a questionnaire-based cross-sectional observational study. J Med Internet Res. 2019;21(3):
€10348. doi:10.2196/10348

Aiken LH, Sloane DM, Ball J, et al. Patient satisfaction with hospital care and nurses in England: an observational study. BMJ Open. 2018;8(1):
€019189. doi:10.1136/bmjopen-2017-019189

Esagoff A, Cohen S, Chang G, et al. Corrigendum to: 2531. Using peer-to-peer education to increase awareness and uptake of HPV vaccine among
Chinese international students. Open Forum Infect Dis. 2022;9(5):0fac062. doi:10.1093/ofid/ofac062

Chen K, Sim A, Kan AF. The effect of adjunct caudal block on postoperative analgesia in robot-assisted laparoscopic radical prostatectomy:
a prospective randomized controlled, single blinded pilot study in a tertiary centre. Asian J Urol. 2018;5(2):122—-126. doi:10.1016/].
ajur.2017.06.009

Brodersen F, Wagner J, Uzunoglu FG, et al. Impact of preoperative patient education on postoperative recovery in abdominal surgery: a systematic
review. World J Surg. 2023;47(4):937-947. doi:10.1007/500268-022-06884-4

Daskivich TJ, Houman J, Lopez M, et al. Association of wearable activity monitors with assessment of daily ambulation and length of stay among
patients undergoing major surgery. JAMA Network Open. 2019;2(2):e187673. doi:10.1001/jamanetworkopen.2018.7673

Qiu Y, Zhang TJ, Hua Z. Erector spinae plane block for lumbar spinal surgery: a systematic review. J Pain Res. 2020;13:1611-1619. doi:10.2147/
JPR.S256205

Aldohayan A, Alshammari S, Binjaloud A, et al. Pre-incisional laparoscopic preperitoneal local anesthetic technique in laparoscopic sleeve
gastrectomy. Jsls. 2022;26(3):¢2022.00049. doi:10.4293/JSLS.2022.00049

Huang J, Shi Z, Duan FF, et al. Benefits of early ambulation in elderly patients undergoing lumbar decompression and fusion surgery: a prospective
cohort study. Orthop Surg. 2021;13(4):1319-1326. doi:10.1111/0s.12953

Journal of Multidisciplinary Healthcare Dovepress
Taylor & Francis Group

Publish your work in this journal

The Journal of Multidisciplinary Healthcare is an international, peer-reviewed open-access journal that aims to represent and publish research in
healthcare areas delivered by practitioners of different disciplines. This includes studies and reviews conducted by multidisciplinary teams as well
as research which evaluates the results or conduct of such teams or healthcare processes in general. The journal covers a very wide range of areas
and welcomes submissions from practitioners at all levels, from all over the world. The manuscript management system is completely online and
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-multidisciplinary-healthcare-journal

. ournal of Multidisciplinary Healthcare 2024:17


https://doi.org/10.1007/s40670-022-01625-7
https://doi.org/10.1186/s12909-023-04284-3
https://doi.org/10.3389/fmed.2022.848280
https://doi.org/10.1159/000498848
https://doi.org/10.1016/j.pmn.2019.09.008
https://doi.org/10.1002/jso.27942
https://doi.org/10.1038/s41598-020-74697-3
https://doi.org/10.1136/bmjopen-2019-029483
https://doi.org/10.1155/2019/6271591
https://doi.org/10.4103/jehp.jehp_1072_20
https://doi.org/10.2196/10348
https://doi.org/10.1136/bmjopen-2017-019189
https://doi.org/10.1093/ofid/ofac062
https://doi.org/10.1016/j.ajur.2017.06.009
https://doi.org/10.1016/j.ajur.2017.06.009
https://doi.org/10.1007/s00268-022-06884-4
https://doi.org/10.1001/jamanetworkopen.2018.7673
https://doi.org/10.2147/JPR.S256205
https://doi.org/10.2147/JPR.S256205
https://doi.org/10.4293/JSLS.2022.00049
https://doi.org/10.1111/os.12953
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Theoretical Background
	The Introduction of Pre-Hospital e-Education
	Study Design
	Study Population
	Grouping
	Data Collection
	Measures
	Statistical Methods

	Results
	Participants’ Baseline Characteristics in the Two Groups
	Comparison of Clinical Data Between Two Groups
	Correlation Analysis
	Multivariate Linear Regression Model

	Discussion
	Advantages of Pre-Hospital e-Education via Online QR Code
	The Association Between Pre-Hospital e-Education and Hospital Stay
	Limitations of the Study

	Conclusion
	Data Sharing Statement
	Ethics Approval and Informed Consent
	Consent for Publication
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

