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Background: Gastrointestinal endoscopy (GIE) is crucial for diagnosing digestive tract issues, yet discomfort remains a significant
concern. This study aimed to investigate the knowledge, attitudes, and practices (KAP) of patients undergoing GIE in the Shanghai
region regarding painless GIE.

Methods: We conducted a cross-sectional study at Longhua Hospital, Shanghai University of Traditional Chinese Medicine, from
July 27, 2023, to November 28, 2023, using a questionnaire survey to collect data.

Results: A total of 472 valid questionnaires were collected. Among them, 273 (57.8%) were female, and 458 (97.0%) would receive
painless GIE. The KAP scores were 7 (4-9) for knowledge, 41 (36.5-46) for attitudes, and 17 (16-20) for practices. Correlation
analyses showed that knowledge (r = 0.202, p < 0.001) and attitude (r = 0.290, p < 0.001) were positively correlated with practice.
However, the correlation between knowledge and attitude was insignificant. Notably, 47.5% of patients recognized painless GIE as
a safe examination method, and 37.1% affirmed its effectiveness in reducing fear. Additionally, 38.8% of respondents would
recommend painless GIE to those who need it, although 30.1% would hesitate to visit the hospital because of nausea or discomfort.
Multivariate analysis showed that being medical personnel was independently associated with positive practice.

Conclusion: Patients undergoing GIE in the Shanghai region exhibit limited knowledge, suboptimal attitudes, and inadequate
practices regarding painless GIE. It is imperative to devise and implement targeted educational interventions to enhance patient
awareness and foster the adoption of painless endoscopy techniques within clinical settings. Given the global increase in demand for
patient-centered endoscopy services, our results may also serve as a useful reference for other countries or regions with similar
healthcare systems, sedation practices, or cultural contexts.
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Introduction

Gastrointestinal endoscopy (GIE), recognized as one of the most significant innovations in the medical field during the
20th century, has fundamentally transformed the diagnosis and management of GI disorders.' As the role of GIE in the
medical field has expanded, they have become increasingly integral in treating and diagnosing various GI tract
conditions.> The advancement of anesthesiology and the continuous development of anesthetic drugs have made it
possible for endoscopic procedures, which were once painful, to be performed under anesthesia, leading to the wide-
spread adoption of painless gastroscopy for screening diseases of the stomach, oesophagus, duodenum, and
colorectum.>* Meanwhile, sedation-assisted gastrointestinal endoscopy has been increasingly adopted globally, with
Asian countries reporting high utilization rates.” In China, a recent national survey found that the sedation rate for
gastrointestinal endoscopy was around 48% overall and only 47.9% for gastroscopy.®
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Painless GIE enables patients to undergo diagnostic and therapeutic procedures under anesthesia with markedly
improved comfort. These procedures are typically short, frequently performed, and rapidly executed. The use of
appropriate sedation can enhance the quality of GIE examinations.” However, painless GIE may lead to complications
such as respiratory depression, reflux with aspiration, and hypotension. While other risks associated with GIE, such as
bleeding, infection, and anesthetic complications, are relatively rare, they pose potential life-threatening outcomes.®
Additionally, colonoscopy exams can impact the work efficiency of up to one-third of patients, including missing
workdays and/or experiencing reduced work productivity.” These risks may influence the patient’s decision regarding
painless endoscopy.

The Knowledge, Attitude, and Practice (KAP) model is a pivotal framework in public health that suggests one’s
knowledge and attitudes significantly influence individual behaviors. This model is especially relevant in understanding
health-related behaviors, as it integrates the assessment of knowledge, attitudes, and behavioral practices, often through
KAP surveys. These surveys are instrumental in evaluating knowledge and risk perception, illuminating the intricate
relationships between KAP in health contexts.'®'® While international studies have emphasized the role of sedation in
improving patient tolerance and diagnostic quality during endoscopy, how these findings translate into the Chinese
healthcare environment, where cultural expectations, healthcare accessibility, and sedation practices differ, remains
insufficiently explored. In the specific area of painless GIE, understanding patient knowledge is essential for identifying
gaps in education and informing targeted initiatives to better prepare individuals for their procedures. Assessing patient
attitudes towards these procedures is critical for gaining insights into their preferences, anxieties, and expectations, which
is fundamental to enhancing patient satisfaction and compliance. Moreover, an examination of the practices related to
painless endoscopy provides an in-depth look into patients’ actual experiences, including how they manage pre-
procedure anxiety, their perceptions of discomfort, and their post-procedure recovery. This focus is essential for the
targeted population of patients undergoing GIE, as it addresses their concerns and experiences, with patient comfort and
safety paramount.

Although many studies have been conducted on KAP in the field of gastrointestinal diseases, none have been
carried out in this specific area'*'> Recognizing this gap, the current study aims to investigate the KAP of patients in
the Shanghai region undergoing gastrointestinal endoscopy towards painless endoscopy. This investigation is poised to
contribute significantly to developing more patient-centered care models, enhancing the quality of endoscopic
services, and potentially increasing the uptake of screening procedures by alleviating fears and misconceptions
about endoscopy. This study endeavours to optimize clinical outcomes and improve overall healthcare efficiency in
gastroenterology, underscoring the critical role of patient-centered research in advancing medical practice and patient

care.

Materials and Methods
Study Design and Participants

This cross-sectional study was conducted at Longhua Hospital, Shanghai University of Traditional Chinese Medicine,
from July 27, 2023, to November 28, 2023. Participants were recruited from patients with different occupational
backgrounds undergoing GIE at Longhua Hospital’s endoscopy department. The study was conducted in accordance
with the Declaration of Helsinki and adhered to the STROBE guidelines for observational studies. This study was
approved by the Ethics Committee of Longhua Hospital, Shanghai University of Traditional Chinese Medicine (No:
2023LCSY053). Before questionnaire collection, participants provided electronic informed consent, and only those
consenting proceeded with the survey.

Inclusion criteria encompassed patients scheduled for GIE at Longhua Hospital, aged between 18 and 70 years,
possessing clear consciousness and adequate literacy to understand and complete the questionnaire independently, as well
as those who provided informed consent. Exclusion criteria included patients with mental disorders or severe cognitive
impairments hindering cooperation, those who did not complete the questionnaire or did so hastily, and patients who,
after verbal consent, chose to decline consent in the WeChat questionnaire’s informed consent section.
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Study Setting

Longhua Hospital is a prestigious comprehensive hospital in Shanghai with advanced medical equipment and professional
healthcare teams. It serves as a major regional center for gastrointestinal disease diagnosis and treatment. Before undergoing
GIE, patients undergo a structured consultation process. Outpatients must visit the anesthesia clinic to consult about the
benefits and risks of GIE. For inpatients, ward physicians provide procedure information and discuss painless GIE options.
All patients have the autonomy to choose their preferred method unless there are clear contraindications to anesthesia.
Because many participants were recruited from anesthesia clinics, where patients are already informed about and often favor
painless GIE, the proportion choosing painless endoscopy in this study may be higher than in the general population.

Questionnaire Administration Process

Using a non-probability convenience sampling method, approximately 500 patients undergoing gastrointestinal
endoscopy at the Endoscopy Department of Longhua Hospital, affiliated with Shanghai University of Traditional
Chinese Medicine, were recruited between July and December 2023. Although convenience sampling facilitates
practical and timely recruitment in a clinical setting, we acknowledge that this approach may introduce selection
bias and limit the representativeness of the study population, which should be considered a methodological
limitation. Prior to survey administration, all participants received comprehensive pre-procedure counseling
detailing the potential risks and benefits associated with GIE anesthesia. The research team developed

a structured electronic questionnaire using the Wenjuanxing online survey platform.

Questionnaire Introduction

The questionnaire design was informed by pertinent guidelines, including the “Expert Consensus on Sedation/Anesthesia
for Digestive Endoscopy in China (2020 Edition)'®”
experts in the fields of Gastroenterology and Anesthesiology was solicited to refine the questionnaire. Subsequently,

and existing literature. Following the initial design, input from

a pilot test involving 60 participants was conducted, yielding a Cronbach’s a coefficient of 0.745 for the pre-experimental
feedback survey. Adjustments were made to finalise the questionnaire based on feedback from pre-experimental
participants and reliability analysis results.

Comprising four dimensions, the questionnaire encompasses demographic information, knowledge, attitude,
and practice (Supplementary Figure 1). The knowledge dimension includes ten questions, with single-choice

questions earning 1 point for correct or clear answers and 0 points for other options. For the multiple-choice
question (K3), all listed options represented correct responses. Therefore, each selected option earned 1 point, and
no incorrect options were present. The total possible score for the knowledge domain ranged from 0 to 14 points.
The attitude dimension comprises eight questions rated on a five-point Likert scale ranging from very positive (5
points) to very negative (1 point), with a score range of 12—-60 points. The practice dimension includes seven
questions, with open-ended questions P2 and P3 not contributing to the score. The remaining five questions
employ a five-point Likert scale ranging from always (5 points) to never (1 point), resulting in a score range of
5-25 points. Attaining scores above 70% of the maximum in each section indicates adequate knowledge, a positive
attitude, and proactive practice, this cut-off has been adopted in previous KAP studies.'’

Study Outcomes

The primary outcome of this study was to measure patients’ knowledge, attitudes, and practices (KAP) levels regarding
painless gastrointestinal endoscopy (painless GIE) through a validated questionnaire. Knowledge was assessed using
a 14-point scale, attitudes using a 60-point scale, and practices using a 25-point scale. Secondary outcomes included: (1)
comparison of KAP differences among patients with different demographic and clinical characteristics, and (2) explora-
tion of factors associated with KAP scores through correlation and multivariate analyses.
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Sample Size Calculation
Following previously validated methodology for KAP studies,'® we calculated the required sample size using the
formula:

n=2Zq_4p(l —p)/s

where Zj_q/2) = 1.96 (0. = 0.05), p = 0.5 (to ensure a maximum sample size, we assumed that 0.5 patients had an adequate
KAP), and 6 = 0.05 (margin of error). This calculation yielded a minimum required sample size of 384. Accounting for
an anticipated 80% effective response rate, we planned to distribute 480 questionnaires to ensure adequate statistical
power.

Statistical Analysis

Statistical analysis was conducted using SPSS 26.0 (IBM Corp., Armonk, N.Y., USA). Continuous variables were
described using median, 25th percentile, and 75th percentile, and between-group comparisons were performed using the
Wilcoxon-Mann—Whitney test or Kruskal-Wallis analysis of variance. Categorical variables were presented as n (%).
Spearman correlation analysis assessed the correlations between knowledge, attitude, and practice scores. In multivariate
analysis, the median score was used as the cut-off value. Univariate variables with p<0.25 were enrolled in multivariate
regression. Two-sided p<0.05 were considered statistically significant in this study.

Results

Sample Characteristics

Initially, a total of 535 questionnaires were returned in this study. The following cases were excluded: 15 disagreed to
complete the questionnaire, 42 with the same IP address, and 6 with a completion time of less than 90 seconds or more
than 1800 seconds, leaving 472 valid questionnaires with a validity rate of 88.22% (Figure 1). The Cronbach’s o
coefficient value for all questionnaires in the formal experiment was 0.721, and the KMO value was 0.807. The sample
was characterized by a relatively high socioeconomic profile, with 306 (64.8%) participants holding a bachelor’s or
junior college degree and 209 (44.3%) reporting a monthly income above 10,000 Yuan. The median (25th percentile,
75th percentile) score of knowledge (possible range: 0—14), attitude (possible range: 12—60), and practice (possible range:
5-25) were 7 (4-9), 41 (36.5-46) and 17 (16-20), respectively (Table 1).

Knowledge, Attitude, and Practice Assessment Results

Most participants had heard of painless GIE, though substantial gaps remained in understanding its anesthesia process and
potential complications. Awareness of traditional Chinese medicine—assisted approaches was particularly low (Table S1).
Participants generally perceived painless GIE as safe and helpful in reducing procedural fear, yet notable concerns persisted
regarding anesthesia-related risks and post-procedure communication (Table S2). Patients reported varying levels of
proactive preparation and willingness to recommend painless GIE, although a considerable proportion still delayed
examinations due to discomfort or anxiety (Table S3).

Correlation and Multivariate Analysis

Correlation analyses showed that knowledge (r = 0.202, p < 0.001) and attitude (r = 0.290, p < 0.001) were positively
correlated with practice. However, the correlation between knowledge and attitude was non-significant (r = 0.053, p =
0.249) (Table 2).

Variables with p < 0.25 in the univariate analysis were included in the multivariate analysis to assess the factors
associated with the KAP; the results showed that with the education of Master’s degree and above (OR = 4.253, 95% CI:
[1.792, 10.095], p = 0.001), medical personnel (OR = 8.099, 95% CI: [2.321, 28.268], p = 0.001), and without a history
of general anesthesia for endoscopy (OR = 0.364, 95% CI: [0.245, 0.540], P<0.001) were independently associated with
knowledge (Table S4). Meanwhile, non - married (OR = 0.599, 95% CI: [0.401, 0.896], p = 0.013) and without a history
of general anesthesia for GIE (OR = 0.560, 95% CI: [0.386, 0.813], p = 0.002) were independently associated with
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Consult the literature and get
the background information

i

Design the draft questionnaire

' '

Pre-Experiment (N=60,
Cronbach's a =0.745)

Revisions by expert feedback

i

Finalization of questionnaire;
distribute questionnaires

i Convenience sampling method

(N=535)
Cleaning questionnaire > 15 declined to participate;
v 42 with the same IP address;
6 participants completed
(N=472) beyond the allotted time

i

Data analysis

Figure | Research Design Flowchart.

negative attitude (Table S5). Patients with health care background were independently associated with positive practice
(OR = 3.032, 95% CI: [1.021, 9.002], p = 0.0046). This finding is particularly noteworthy as it suggests that healthcare
professionals’ medical knowledge and clinical experience may contribute to better practice behaviors regarding painless
GIE. Their higher practice scores likely reflect a deeper understanding of the procedure’s benefits and risks, as well as
greater familiarity with medical procedures in general (Table S6).

To evaluate the potential confounding effect of medical professionals, a supplementary multivariate logistic regres-
sion analysis was conducted excluding patients with a medical background. In this subset of patients, the supplementary
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Table | Basic Information of Participants and KAP Score

N (%) Knowledge (K) Attitude (A) Practice (P)
Median P Median P Median P
(25 Percentile, 75*" Percentile) (25" Percentile, 75*" Percentile) (25" Percentile, 75*" Percentile)

Total 472 74,9 41 (36.5, 46) 17 (16, 20)

Gender 0011 0376 0817
Male 199 422) | 64 8) 42 (37, 47) 17 (16, 20)

Female 273(578) | 76,9 40 (36, 46) 17 (16, 19)

Age 0.060 0.053 0.068
30 years and below 86 (182) 65 (4,8) 39 (36, 43) 17 (16, 19)

3140 years 191 405) | 7.9 41 (36, 46) 17 (16, 19)

41-50 years 121 (25.6) 6(4,9 43 (37, 47) 18 (16, 20)

51-60 years 34 (72) 7.8 43 (40, 46) 18 (16, 20)

Above 60 years 40 (8.5) 5(27.5) 39.5 (36, 46) 17 (15, 19)

Marital status 0619 0.001 0.031
Married 324 (686) | 7(4,9) 42 (37, 47) 18 (16, 20)

Other 148 (31.4) 74,8 39 (36, 44) 17 (16, 19)

Education <0.001 0.945 0.881
Junior high school and below 40 (8.5) 5(4,75) 42 (37.5, 46) 18 (16, 19.5)

High school/technical school 63 (133) 6(,7) 41 (36, 48) 18 (16, 20)

Bachelor's/associate degree 306 (64.8) 74,9 40 (36, 46) 17 (16, 20)

Master's and above 63 (13.3) 8 (6, 10) 42 (37, 46) 17 (16, 19)

Occupation <0.001 0.161 0.003
Other 447 (947) 6(4,8) 41 (37, 46) 17 (16, 20)

Medical personnel 25 (5.3) 10 9, 12) 45 (36, 52) 19 (18, 21)

Monthly income 0.018 0.030 0.026
<3000 Yuan 39 (8.3) 5@3,7) 40 (37, 45) 17 (14, 18)

3000-5000 Yuan 71 (15.0) 6(4,8) 38 (36, 43) 17 (15, 19)

5000-10000 Yuan 153 (32.4) 76,9 42 (36, 48) 18 (16, 20)

>10000 Yuan 209 (44.3) 7(,9) 42 (37, 46) 18 (16, 20)

Presence of Cardiovascular Disease 0011 0.015 0.194
Yes 53 (11.2) 74,9 38 (36, 46) 17 (15, 20)

No 392 (83.1) 75,9 41 (37, 47) 18 (16, 20)

Uncertain 27 (5.7) 42,8 37 (35, 43) 17 (15, 18)

History of Gastrointestinal Endoscopy <0.001 <0.001 0.104
Yes 234 (49.6) 7(59) 43 (38, 48) 18 (16, 20)

No 238 (50.4) 63,8 38.5 (36, 44) 17 (16, 20)

History of General Anesthesia for Endoscopy <0.001 0.001 0.119
Yes 248 (525) | 7(5.9) 43 (37, 47.5) 18 (16, 20)

No 224 (47.5) 53,8 39 (36, 44) 17 (16, 19)

Type of Gastrointestinal Endoscopy 0219 0.934 0714
Painless 458 (97.0) 74,9 41 (36, 46) 17 (16, 20)

Non-painless 14 (3.0) 5@3,7) 405 (37, 45) 18 (16, 21)

Table 2 Correlation Analysis of KAP Scores

Knowledge Attitude Practice
Knowledge | 1.000 0.053 (p=0.249) | 0.202 (p<0.001)
Attitude 0.053 (P=0.249) | 1.000 0.290 (p<0.001)
Practice 0.202 (p<0.001) | 0.290 (p<0.001) | 1.000

multivariate analysis for knowledge (Table 3) revealed that higher education level (Master’s degree and above vs Junior
high school and below: OR =4.18, 95% CI: [1.52, 11.4], p = 0.005), having an uncertain cardiovascular disease status (vs
Yes: OR = 0.30, 95% CI: [0.10, 0.91], p = 0.034), and not having a history of general anesthesia for endoscopy (vs Yes:
OR =0.41, 95% CI: [0.25, 0.68], p = 0.001) remained independently associated with knowledge regarding painless GIE.
For attitude (Table 4), not having a history of gastrointestinal endoscopy (vs Yes: OR = 0.56, 95% CI: [0.35, 0.87], p =
0.012) was independently associated with a less positive attitude. No demographic or clinical factors were found to be
independently associated with practice regarding painless GIE among patients without a medical background at the
P<0.05 level (Table 5).
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Table 3 Univariate and Multivariate Logistic Regression for Knowledge (Patients with Medical
Background Were Excluded)

Cutoff Value: >7/<7 Univariate Multivariate (p<0.25)
OR (95% CI) P OR (95% CI) P
Gender
Male
Female 1.27 (0.87, 1.84) | 0.211 1.19 (0.78, 1.81) | 0.398
Age
30 years and below
3140 years 1.27 (0.75, 2.15) | 0.367 | 1.0l (0.56, 1.82) | 0.966
41-50 years 0.90 (0.51, 1.61) | 0.745 | 0.66 (0.34, 1.29) | 0.231
51-60 years 1.42 (0.62, 3.24) | 0.404 | 1.42 (0.55, 3.65) | 0.466
Above 60 years 0.61 (0.28, 1.36) | 0.233 | 0.83 (0.32, 2.15) | 0.708
Marital status
Married
Other 1.06 (0.71, 1.57) | 0.771
Education

Junior high school and below

High school/technical school 0.69 (0.30, 1.60) | 0.393 | 0.99 (0.39, 2.49) | 0.997

Bachelor’s /associate degree 1.53 (0.78, 3.00) | 0.215 | 1.98 (0.87, 4.51) | 0.103

Master’s and above 2.78 (1.22,6.36) | 0.015 | 4.18 (1.52, 11.4) | 0.005
Monthly income

<3000 Yuan

3000-5000 Yuan 1.10 (0.49, 2.45) | 0.804 | 1.26 (0.53, 2.99) | 0.599

5000-10000 Yuan 1.31 (0.64,2.70) | 0.453 | 1.35 (0.60, 3.04) | 0.467

>10000 Yuan 1.63 (0.81,3.28) | 0.165 | 1.51 (0.65, 3.52) | 0.335
Presence of Cardiovascular Disease

Yes

No 0.96 (0.53, 1.75) | 0.907 | 0.66 (0.33, 1.32) | 0.246

Uncertain 0.40 (0.14, 1.09) | 0.075 | 0.30 (0.10, 0.91) | 0.034
History of Gastrointestinal Endoscopy

Yes

No 0.58 (0.40, 0.85) | 0.006 | 0.80 (0.49, 1.29) | 0.368
History of General Anesthesia for Endoscopy

Yes

No 0.41 (0.28, 0.60) | <0.001 | 0.41 (0.25, 0.68) | 0.001
Type of Gastrointestinal Endoscopy

Painless

Non-painless 0.30 (0.08, I.11) | 0.072 | 0.30 (0.07, 1.32) | O.114

Table 4 Univariate and Multivariate Logistic Regression for Attitude (Patients with Medical
Background Were Excluded)

Cutoff Value: >41/<41 Univariate Multivariate (p<0.25)

OR(95%Cl) | p | OR@95%CI) | p

Gender
Male
Female 0.83 (0.57, 1.21) | 0.354

(Continued)
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Table 4 (Continued).

Cutoff Value: >41/<41 Univariate Multivariate (p<0.25)
OR (95% CI) p OR (95% CI) p
Age
30 years and below
3140 years 1.45 (0.85,2.47) | 0.171 | 1.13 (0.61, 2.08) | 0.693
41-50 years 1.89 (1.05, 3.37) | 0.032 | 1.45(0.73,2.88) | 0.285
51-60 years 3.3 (1.38,7.88) | 0.007 | 2.28 (0.87, 5.97) | 0.093
Above 60 years 1.28 (0.59, 2.78) | 0.524 | .14 (0.46, 2.85) | 0.768
Marital Status
Married
Other 0.59 (0.39, 0.89) | 0.012 | 0.73 (0.45, 1.18) | 0.203
Education
Junior high school and below
High school/technical school 0.73 (0.33, 1.65) | 0.462
Bachelor’s /associate degree 0.70 (0.36, 1.37) | 0.303
Master’s and above 0.84 (0.37, 1.89) | 0.682
Monthly Income
<3000 Yuan
3000-5000 Yuan 0.66 (0.29, 1.47) | 0313
5000-10000 Yuan 1.31 (0.64, 2.67) | 0.457
>10000 Yuan 1.38 (0.69, 2.75) | 0.356
Presence of Cardiovascular Disease
Yes
No 1.23 (0.68, 2.25) | 0.482 | 1.37 (0.70, 2.64) | 0.348
Uncertain 0.47 (0.17, 1.29) | 0.145 | 0.52 (0.18, 1.48) | 0.225
History of Gastrointestinal Endoscopy
Yes
No 0.52 (0.36, 0.76) | 0.001 | 0.56 (0.35, 0.87) | 0.012
History of General Anesthesia for Endoscopy
Yes
No 0.69 (0.47, 1.00) | 0.053 | 1.06 (0.67, 1.68) | 0.793
Type of Gastrointestinal Endoscopy
Painless
Non-painless 1.15 (0.38, 3.49) | 0.797
Table 5 Univariate and Multivariate Logistic Regression for Practice (Patients with Medical
Background Were Excluded)
Cutoff Value: 217/<17 Univariate Multivariate (p<0.25)
OR (95% CI) p OR (95% ClI) p
Gender
Male
Female 1.01 (0.68, 1.49) | 0.949
Age
30 years and below 1.05 (0.58, 1.93) | 0.849
3140 years 1.22 (0.71,2.08) | 0.464 | 1.34 (0.67,2.65) | 04
41-50 years 1.51 (0.83,2.74) | 0.167 | 1.46 (0.56, 3.77) | 0.432
51-60 years 1.62 (0.68, 3.87) | 0273 | I.l1 (0.44,2.77) | 0.812
Above 60 years 1.06 (0.48, 2.31) | 0.878 | 1.05 (0.58, 1.93) | 0.849

(Continued)
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Table 5 (Continued).

Cutoff Value: 217/<17 Univariate Multivariate (p<0.25)
OR (95% CI) P OR (95% CI) p

Marital Status

Married

Other 0.69 (0.46, 1.04) | 0.083 | 0.74 (0.46, 1.20) | 0.235
Education

Junior high school and below

High school/technical school 1.43 (0.62, 3.31) | 0.393

Bachelor’s /associate degree 1.17 (0.59, 2.30) | 0.644

Master’s and above 0.81 (0.36, 1.83) | 0.621
Monthly Income

<3000 Yuan

3000-5000 Yuan 0.75 (0.34, 1.67) | 0.496

5000-10000 Yuan 1.34 (0.64, 2.79) | 0.423

>10000 Yuan 1.30 (0.64, 2.62) | 0.461
Presence of Cardiovascular Disease

Yes

No 1.60 (0.87, 2.91) | 0.124 | 1.74 (0.90, 3.35) | 0.095

Uncertain 1.28 (0.49, 3.32) | 0.603 | 1.43 (0.54, 3.78) | 0.469
History of Gastrointestinal Endoscopy

Yes

No 0.88 (0.59, 1.29) | 0.515
History of General Anesthesia for Endoscopy

Yes

No 0.89 (0.60, 1.31) | 0.57
Type of Gastrointestinal Endoscopy

Painless

Non-painless 1.34 (0.40, 4.42) | 0.631

Discussion

Patients undergoing gastrointestinal endoscopy in the Shanghai region exhibit inadequate knowledge, suboptimal
attitudes, and practices towards painless GIE. These findings highlight the need for targeted educational interventions
and improved standardized pre-procedure communication to enhance patient understanding and support clinical adoption
of painless endoscopy. There is a critical need to enhance the quality and standardization of pre-procedure communica-
tion between physicians and patients. This should include comprehensive training for healthcare providers on effective
patient communication, development of standardized patient education materials, and establishment of clear protocols for
discussing procedural details, risks, and benefits.

Given that the study was conducted in a single tertiary hospital with a high proportion of patients visiting anesthesia
clinics, the generalizability of the findings should be interpreted with caution. In particular, because most participants
were recruited from anesthesia clinics within an urban tertiary hospital, the sample likely reflects higher awareness,
access to sedation services, and health literacy than the general population, which further limits the external applicability
of the findings. The findings of this study shed light on the existing KAP concerning painless GIE among patients in the
Shanghai region. Correlation analyses unveiled significant positive associations among knowledge, attitude, and practice,
indicating that patients with higher levels of expertise generally exhibit more positive attitudes and engage in healthier
practices regarding painless endoscopy. However, the non-significant correlation between knowledge and attitude
contradicts the expected KAP progression.'®*° This suggests that knowledge alone may not translate into attitudinal
change and that other determinants, such as communication quality, prior experience, cultural beliefs, or system-level
factors, may play a stronger role in shaping patients’ perceptions of painless endoscopy.
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Among the significant findings, several socio-demographic factors emerge as influential determinants of patients’
KAP. Gender differences in knowledge scores indicate potential disparities in healthcare information accessibility or
communication strategies, with females exhibiting higher levels of understanding. Occupation, monthly income, and
medical history are significant predictors of patients’ KAP regarding painless endoscopy. Medical personnel exhibit
notably higher knowledge scores, emphasizing the importance of professional background in healthcare comprehension
and decision-making processes. Our findings regarding patient perspectives can be contextualized within the international
literature on endoscopic procedures. International evidence similarly shows that patient engagement in endoscopic
procedures is influenced by organizational factors, staff attitudes, and individual expectations.”' Consistent with our
findings, prior studies have demonstrated that pre-procedure communication and patients’ expectations strongly affect
satisfaction and willingness to undergo endoscopy.>* Comparable observations have also been reported in Asian settings,
where awareness of endoscopic sedation varies widely and is shaped by socioeconomic and healthcare-system
differences.?*"**

Furthermore, income disparities highlight socioeconomic influences on healthcare-seeking behaviors and access to
information, necessitating targeted interventions to address equity issues.”>*® Our initial multivariate analysis identified
medical occupation, higher educational attainment, and a history of general anesthesia as key factors influencing KAP
levels. However, in light of the potential influence of medical professionals, we conducted a supplementary multivariate
analysis excluding healthcare personnel. The updated results confirmed that among the general patient population,
postgraduate education and previous anesthesia experience remained significantly associated with knowledge about
painless GIE. Yet, no demographic or clinical factors were significantly associated with either attitude or practice after
excluding medical staff. This finding emphasizes the central role of professional medical background in shaping attitudes
and behaviors toward painless endoscopy and suggests that for the general population, influencing factors may be more
complex, requiring targeted and context-specific interventions to improve understanding and engagement.”’** The
positive association between previous endoscopy experience and higher KAP scores has important clinical implications.
A recent systematic review demonstrated that prior endoscopy experience significantly reduced pre-procedural anxiety
and improved procedure tolerance.”” This highlights the importance of ensuring positive first-time experiences with
painless GIE, as they may significantly influence patients’ future compliance with necessary follow-up procedures. Such
experiences not only shape individual patient attitudes but also contribute to the broader community perception of
painless GIE through word-of-mouth recommendations and shared experiences.

Among the knowledge-related items, awareness of painless GIE garnered a high affirmative response, indicating
a commendable level of familiarity with this procedure among the participants. Conversely, knowledge of the potential
adverse effects of GIE, such as malignant vomiting and gastrointestinal perforation, was varied, with a significant number
of participants being unsure of these risks. Additionally, knowledge of traditional Chinese medicine’s potential in
alleviating endoscopy-related discomfort received notably lower scores. This suggests a potential gap in understanding
alternative discomfort management methods among patients in our sample compared to recognising the procedure itself.

Turning to the attitude dimension, the results revealed a predominantly positive perception of painless GIE’s safety.
Additionally, the significant reduction in fear reported by participants due to the painless nature of the procedure suggests
that patient anxiety can be effectively mitigated through pain management techniques. Conversely, there were concerns
about potential breaches in communication and informed consent, with a substantial proportion of participants expressing
worry about not being informed of examination results after anesthesia. These apprehensions underscore the importance
of transparent communication and patient involvement in healthcare decision-making processes to foster trust and
mitigate fears. To address this, healthcare facilities should implement transparent communication protocols to ensure
patients are fully informed about the safety of painless gastrointestinal endoscopy.>**! Furthermore, healthcare providers
should emphasize the importance of post-procedural communication, ensuring patients are reassured about the accuracy
of the examination results and the thoroughness of the procedure. Additionally, establishing clear procedures for
obtaining informed consent, including discussions about post-anesthesia care and result disclosure, can alleviate patient
concerns and enhance trust in the healthcare provider. By fostering open and honest communication, healthcare providers

can build solid patient-provider relationships and improve patient confidence in the procedure’s safety and efficacy.’**
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Regarding the practice dimension, the results highlighted a proactive approach among participants in assessing
their health conditions before opting for painless GIE. This indicates a commendable effort in patient engagement and
shared decision-making, vital for promoting patient autonomy and treatment adherence. However, a significant
proportion of participants reported delaying endoscopic examinations due to anxiety and nausea, indicating that
procedural fears remain a substantial barrier to timely healthcare utilization. These findings emphasize the need for
targeted interventions addressing procedural anxieties and enhancing patient support mechanisms to facilitate timely
access to healthcare services. To mitigate this, it is crucial for healthcare providers to offer comprehensive pre-
procedural counseling sessions aimed at reducing patient anxiety and discomfort, thereby promoting more timely
healthcare-seeking behaviors. Based on these findings, we recommend implementing practical and feasible interven-
tions within existing clinical workflows. These include: (1) developing standardized patient education materials that
can be easily distributed during routine pre-procedure consultations, (2) utilizing existing hospital information
systems to deliver educational content through mobile applications or WeChat platforms, which are already widely
used in our hospital system, and (3) incorporating brief, structured assessment tools during regular pre-procedure
consultations to identify patients who may need additional support. These recommendations are designed to enhance
patient education and support without significantly increasing the workload of clinical staff. Additionally, these
interventions can be integrated into existing appointment scheduling and pre-procedure consultation processes,
making them both practical and sustainable in busy clinical settings. These insights suggest a meaningful opportunity
to improve patient education and enhance pre-procedure consultation protocols, particularly in similar clinical
contexts.

This study has several limitations that should be acknowledged. First, the cross-sectional design restricts our ability to
infer causal relationships between the studied variables, as it only captures data at a single point in time. Second, the data
were collected from a single tertiary hospital located in an urban area, where patients generally have higher health
literacy, better access to sedation services, and stronger preferences for painless procedures. This urban, anesthesia-
clinic-based recruitment resulted in 97% of participants choosing painless GIE, which may not reflect patterns in
community hospitals or rural regions. Therefore, the generalizability of our findings to broader or less medically
resourced populations is limited. Additionally, the inclusion of healthcare professionals (5.3% of participants), who
demonstrated significantly higher knowledge and practice scores, may have influenced our overall results. To evaluate
this potential confounding, we performed a supplementary regression analysis excluding all medical professionals. The
analysis confirmed that while knowledge-related predictors remained significant, no variables were associated with
practices. This underscores both the strong influence of medical training and the need for cautious interpretation of our
findings among non-medical populations. In addition, all attitudes and practices were self-reported, which may introduce
response bias, including social desirability bias, and could affect the accuracy of participants’ reported behaviors. Third,
our study did not differentiate between upper and lower GIE procedures, which may have different risk profiles and
patient experiences. Future studies should consider analyzing these procedures separately to provide more procedure-
specific insights. Given that these procedures may involve different levels of patient discomfort, preparation require-
ments, and risk considerations, future research should examine them separately to provide more targeted recommenda-
tions for each procedure type.

Conclusions

In conclusion, our study reveals that GIE patients in the Shanghai region exhibit inadequate knowledge, suboptimal
attitudes, and practices toward painless GIE. These findings may also offer useful reference for other regions or countries
with similar healthcare structures or sedation practices, where patient-centered endoscopy is increasingly emphasized.
Healthcare providers should implement educational interventions targeting patients, particularly those with lower
educational levels and those with negative attitudes towards painless GIE, to improve their understanding and acceptance
of painless endoscopic procedures.
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