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A B S T R A C T

Objective: To determine the effects of video-assisted education on postoperative physiological parameters and 
recovery outcomes of patients undergoing laparoscopic cholecystectomy.
Background: Laparoscopic cholecystectomy is a widely used minimally invasive surgical method to treat gall
stones. Effective preoperative education is critical to enhance postoperative recovery and reduce complications.
Design: A randomized controlled trial.
Methods: This study was conducted between October 1, 2023, and January 17, 2024, in the General Surgery 
Department of a public state hospital in Turkey. A total of 92 patients were randomly assigned to the intervention 
(n = 46) and control (n = 46) groups. The intervention group received video-assisted education, whereas the 
control group received the same content through a brochure. Educational content included information about 
postoperative pain, nausea–vomiting management, nutrition, early mobilization, fluid intake, wound care, 
bathing, and follow-up instructions. Data were collected using a sociodemographic form, Visual Analog Scale 
(VAS), pre/postoperative patient assessment form, and a dietary habits questionnaire. Primary outcome was 
bowel recovery, assessed as the presence of defecation on the follow-up day (postoperative day 5–7). Secondary 
outcomes included nausea/vomiting at discharge, pain intensity (VAS), bathing related support needes for 
assistance, vital signs/physiological parameters, mobilization, and dietary habits.
Results: Vital signs remained stable in both groups, with no significant intergroup differences. Defecation at 
follow-up was more common in the intervention group (p < 0.001). Vomiting at discharge was lower in the 
intervention group (p < 0.05). Bathing-related support needs differed between groups at follow-up (p = 0.001).
Innovation: This study integrates standardized video-based education into perioperative nursing care and eval
uates functional recovery indicators alongside physiological measures.
Conclusion: Video-assisted education was more effective than brochure-based education in promoting bowel 
recovery after laparoscopic cholecystectomy, while effects on other outcomes may vary by clinical context. 
Combining written materials with standardized video content may further enhance patient education in peri
operative care.

1. Introduction

Gallstones formed by the precipitation of cholesterol, bilirubin, bile 
salts, and phospholipids in bile may become symptomatic when they 
obstruct biliary flow [1]. Management options include bile acid disso
lution or surgery. Technological advances have made laparoscopic 
cholecystectomy the preferred approach, offering shorter recovery and 

hospital stays, less tissue trauma, and fewer complications than open 
surgery [2-6].

However, postoperative pain is common after laparoscopic chole
cystectomy because CO₂ insufflation can irritate the diaphragm, causing 
shoulder pain, respiratory discomfort, and somatic pain from trocar 
trauma [7,8]. Inadequate pain control can result in shallow breathing, 
hypoxia, and delayed mobilization. Postoperative anesthetic-related 
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nausea and vomiting can delay oral intake, contribute to dehydration 
and electrolyte disturbances, and impede recovery [9,10]. Surgical site 
infection is another possible complication that can be prevented through 
early diagnosis and appropriate management [11]. Therefore, combined 
pharmacological and non-pharmacological pain management strategies 
are recommended [12,13].

Maintaining stable physiological parameters postoperatively is 
crucial for early detection and management of complications. Patient 
education is a key nursing intervention that supports physiological 
stability [14]. Educational methods supported by audiovisual materials 
such as videos can facilitate learning, reduce anxiety, and improve self- 
care ability [4,15]. Patients receiving effective preoperative education 
often demonstrate earlier mobilization, fewer complications, and more 
stable recovery [16,17]. Additionally, tailoring educational materials to 
individual patient needs and ensuring clarity can enhance satisfaction 
and adherence and reduce rehospitalization [18]. Video-based in
structions significantly reduce anxiety in patients undergoing endos
copy, cardiac surgery, and coronary angiography, emphasizing the role 
of video education in increasing comprehension and comfort [19-21].

However, reliability of visual educational materials remains a 
concern. Rodriguez et al. [22] assessed the top-10 laparoscopic chole
cystectomy videos on YouTube and found that only one included a 
proper critical view of safety, whereas half contained serious surgical 
errors. This raises concerns regarding the use of unverified online con
tent. Since platforms such as YouTube sort videos by popularity rather 
than clinical validity, educational interventions must rely on high- 
quality peer-reviewed content to ensure safety and accuracy. Recent 
evidence also highlights the importance of evaluating not only physio
logical outcomes but also functional recovery indicators in surgical pa
tients, such as early mobilization, defecation, and independent bathing, 
as they are directly associated with patient autonomy and discharge 
readiness. Studies on enhanced recovery after surgery (ERAS) protocols 
have shown that laparoscopic approaches, when combined with struc
tured preoperative education, contribute to better outcomes in func
tional domains, including pain control, nausea, mobility confidence, and 
self-care activities such as dressing and bathing [23-25]. However, the 
extent to which different educational modalities, particularly video- 
assisted versus brochure-based instructions, affect functional recovery 
parameters remains underexplored.

Existing studies primarily focused on either physiological parameters 
or patient anxiety, with limited attention paid to functional recovery 
indicators such as bowel function, bathing independence, or early 
mobilization. Additionally, there is lack of randomized controlled trials 
that directly compare video- and brochure-based educational methods 
in the context of laparoscopic cholecystectomy. To address this gap, we 
conducted a randomized controlled trial to investigate the effects of 
video-assisted education on key postoperative functional outcomes in 
addition to physiological parameters. The following hypotheses were 
tested: 

H1. Video-assisted education increases the likelihood of early gastro
intestinal recovery (e.g., defecation frequency) by the follow-up day in 
patients undergoing laparoscopic cholecystectomy compared to 
brochure-based education.

H2. Video-assisted education reduces the incidence of postoperative 
nausea and vomiting on the discharge day.

H3. Video-assisted education improves functional recovery indicators 
(e.g., bathing-related support needs and mobilization) on the follow-up 
day.

H4. There are no significant differences between video-assisted and 
brochure-based education in terms of vital signs (e.g., heart rate, blood 
pressure, temperature, and respiratory rate) on discharge and follow-up 
days.

2. Materials and methods

2.1. Study design and participants

A single-center, randomized controlled trial designed in accordance 
with the CONSORT 2010 guidelines (Table S1) was conducted in the 
General Surgery Department of a public state hospital in Turkey be
tween October 1, 2023, and January 17, 2024. The effectiveness of the 
training intervention was assessed by comparing the results of the 
experimental and control groups. The independent variable was the 
educational method (video-assisted vs. brochure-based). Dependent 
variables included postoperative physiological parameters (e.g., pain, 
nausea/vomiting, vital signs) and functional recovery indicators after 
discharge. The primary outcome was bowel recovery, assessed as defe
cation on the follow-up day (postoperative day 5–7). Secondary out
comes included nausea/vomiting at discharge, pain intensity (VAS), 
bathing-related support needs, vital signs/physiological parameters, 
mobilization, and dietary habits.

Based on repeated-measures power analysis (G*Power 3.1.9.6) with 
a significance level of p = 0.05 and a statistical power of 85%, the 
required sample size was calculated to be 92 patients (46 each in the 
experimental and control groups). After excluding patients with 
impaired consciousness, speech difficulties, hearing impairment, or 
diagnosed psychiatric conditions, 92 participants were randomized 
equally into two parallel groups using the Random Sample function of a 
computer program. Allocation concealment was maintained using 
sequentially numbered, opaque, sealed envelopes, which were prepared 
by a researcher not involved in participant enrollment or assessment. 
The envelopes were opened only after participants' inclusion in the study 
was confirmed. Owing to the nature of the educational intervention, 
blinding of participants and healthcare providers was not feasible. 
However, the researcher who evaluated the postoperative outcomes was 
blinded to group allocation to minimize observer bias. Of the 96 enrolled 
participants, four were excluded because of cancellation of surgery (2), 
refusal to continue participation (1), or incomplete data collection (1). 
An intention-to-treat approach was applied, and missing data were 
excluded list-wise during the analysis because of their minimal pro
portion (<5%).

The experimental group received structured video-assisted educa
tion, whereas the control group received the same educational content 
in brochure format. The standardized education covered postoperative 
pain and nausea-vomiting management, nutrition, early mobilization, 
adequate fluid intake, wound care, bathing, and follow-up instructions. 
Outcomes were assessed at predefined time points: preoperative base
line, hospital discharge (within 24 h after surgery), and the follow-up 
day (postoperative day 5–7). Fig. 1 shows the CONSORT flow diagram 
of the study. (See Table 1.)

2.2. Data collection

Data were collected through face-to-face interviews and telephone 
follow-ups. In the experimental group, the video was delivered preop
eratively by a trained nurse and participants also received the brochure 
as take-home reinforcement. In the control group, participants received 
the brochure (with standard verbal clarification as needed). The data 
collection process took approximately 20–30 min for each group, and 
the education sessions lasted 30–40 min.

Four tools were used for the data collection. (1) Patient Identification 
Form, which recorded the participants' sociodemographic and medical 
history, including age, sex, marital status, educational level, previous 
surgeries, and chronic illnesses. (2) Visual Analogue Scale for pain 
assessment, a widely used method for evaluating pain intensity, 
particularly for patients who may have difficulty verbally expressing 
their discomfort. In this scale, a straight numerical line ranging from 
0 (no pain) to 10 (worst imaginable pain) was presented to the patient 
who was asked to indicate the point corresponding to their perceived 
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pain level, and the distance from the “no pain” end to the marked point 
was measured to determine pain severity. (3) Pre- and Postoperative 
Patient Assessment Form used to evaluate physiological parameters, 
such as body temperature, pulse, blood pressure, blood glucose level, 
defecation status, respiratory rate, nausea, vomiting, pain score, pres
ence of infection (including redness, discharge, or edema), method of 
discharge (walking or wheelchair), daily walking duration (indoor or 
outdoor), ability to climb stairs, and bathing status. (4) Post- 
Cholecystectomy Nutrition Assessment Form, which assessed dietary 
habits after surgery, including the types of food consumed (liquid only, 
solid only, or both) as well as the intake of fatty foods, fruits and veg
etables, sugary foods, dairy products, eggs, white meat, red meat, and 
any dietary restrictions.

2.3. Data analysis

Statistical analyses were conducted using SPSS version 25.0. Cate
gorical variables are presented as n (%), and continuous variables as 
mean ± SD or median (min–max), as appropriate. Normality was 
assessed with the Shapiro–Wilk test. Between-group comparisons at 
each time point (preoperative, discharge, and follow-up) were per
formed using the independent-samples t-test for normally distributed 
data and nonparametric alternatives otherwise; categorical variables 
were compared using the chi-square test. Effect sizes were calculated 
using Cohen's d for continuous outcomes and Cramér's V for categorical 
comparisons. A p-value <0.05 was considered statistically significant.

2.4. Ethical considerations

Ethical approval was obtained from the Gaziantep Provincial Health 
Directorate and Izmir Tınaztepe University Clinical Research Ethics 
Committee prior to commencing the study (Approval Date: September 
14, 2022; Approval No.: 07). This study was conducted in accordance 
with the ethical principles of the Declaration of Helsinki. All participants 
provided written informed consent after being informed of the purpose 
and scope of the study.

2.5. Trial registration

This randomized controlled trial was retrospectively registered at 
ClinicalTrials.gov (Identifier: NCT07277036) and first posted/released 
on 28 November 2025.

3. Results

Most participants were aged 30–60 years (75.0%), women (65.2%), 
married (95.7%), had 0–5 children (68.5%), and had completed only 
primary education (64.1%). Over 70% of the participants fell within the 
overweight and obese ranges (25.0–34.9 kg/m2). A substantial propor
tion were housewives (65.2%), with the remainder being workers, re
tirees, civil servants, or self-employed individuals. Regarding health, 
32.6% of the patients reported at least one chronic disease, and 48.9% 
had a family history of chronic illness. Previous surgical experience was 
reported by 47.8% of the participants. Additionally, 20.7% of the re
spondents acknowledged current or past tobacco or alcohol use.

Overall, the groups were comparable at baseline for most de
mographic and clinical characteristics. Specifically, there were no sta
tistically significant differences in age, marital status, number of 
children, educational background, body mass index, employment status, 
chronic disease, and smoking or alcohol use (p > 0.05). However, sta
tistically significant differences were observed in sex (p = 0.008), family 

Fig. 1. CONSORT flow diagram.

Table 1 
Demographic characteristics of participants (n = 92).

Variable Number (n) Percentage (%)

Age
15–30 16 17.4
30–60 69 75
60–90 7 7.6

Gender
Women 60 65.2
Men 32 34.8

Marital status
Married 88 95.7
Single 4 4.3

Number of children
0–5 63 68.5
5–10 27 29.3
10–15 2 2.2

Educational background
Literate 4 4.3
Primary 59 64.1
High school 12 13.0
License 2 2.2
Illiterate 15 16.3

Body mass index
15–18.5 1 1.1
18.6–24.9 14 15.2
25–29.9 37 40.2
30–34.9 28 30.4
35–39.9 12 13.0

Profession
Worker 19 20.7
Housewife 60 65.2
Self–employment 3 3.3
Civil servant 3 3.3
Retired 7 7.6

Chronic disease
Yes 30 32.6
No 62 67.4

Familial illness
Yes 45 48.9
No 47 51.1

Previous operation
Yes 44 47.8
No 48 52.2

Smoking/alcohol habit
Yes 19 20.7
No 73 79.3
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history of illness (p = 0.007), and previous surgical history (p = 0.012) 
(Table S2). These variables were considered when interpreting the 
outcomes.

Measurements obtained preoperatively and on the discharge and 
follow-up days show that the patients' mean body temperature, pulse 
rate, systolic and diastolic blood pressures, blood glucose levels, and 
oxygen saturation (SpO₂) values remained comparable across assess
ments (Table S3).

Preoperatively, there were significant differences between the 
experimental and control groups in body temperature (p < 0.001), blood 
glucose (p = 0.007), and SpO₂ levels (p = 0.033). On the day of 
discharge, a significant difference was observed only in the body tem
perature (p = 0.034). No statistically significant differences were 
detected between the groups in follow-up and delta (Δ) vital sign values 
(p > 0.05) (Table 2).

As illustrated in Fig. 2, Cohen's d values indicate varying magnitudes 
of effects across physiological parameters. The strongest effects were 
observed in preoperative temperature (d = − 0.82, large), preoperative 
glucose (d = − 0.60, medium), and SpO₂ changes (d = − 0.35, small to 
medium). These findings suggest that video-assisted education has a 
significant effect on these parameters. However, differences in discharge 
SpO₂ and follow-up heart rate (d = − 0.3) were in the small effect range, 
while follow-up diastolic blood pressure and glucose variation (d =
− 0.15 to − 0.18) reflected negligible effects.

Preoperative pain (81.5%), nausea (67.4%), and vomiting (35.9%) 
were the most common symptoms, and most patients had regular 
defecation (87%) and were able to bathe independently (97.8%) 
(Table S4). Upon discharge, nausea, vomiting, and defecation decreased 
to 13%, 4.3%, and 40.2%, respectively, and nearly all the patients 
(97.8%) were unable to bathe. At follow-up, the gastrointestinal symp
toms had nearly resolved with no vomiting and minimal pain or nausea. 
Defecation returned to 80.4% however, a significant proportion (70.6%) 
required family assistance for bathing.

Preoperative assessment revealed that pain (χ2 = 5.845, p = 0.016) 
and defecation rates (χ2 = 9.583, p = 0.002) were significantly higher in 
the experimental group. No other significant differences were observed 
in nausea, vomiting, walking duration, or bathing ability (p > 0.05). On 
discharge day, the experimental group reported significantly less vom
iting (χ2 = 4.182, p = 0.041) but more pain (χ2 = 11.210, p = 0.001) 
than the control group. The differences in other clinical parameters were 
not statistically significant (Table 3).

At follow-up, the experimental group demonstrated higher defeca
tion rates (χ2 = 17.682, p < 0.001) and higher bathing-related support 
needs (i.e., need for family assistance for bathing) (χ2 = 15.151, p =
0.001), indicating statistically significant differences. The other follow- 
up indicators showed no significant intergroup variations.

Most functional recovery variables demonstrated moderate to strong 
associations with the educational method, as determined by Cramér's V 
effect sizes (Fig. S1). Notably, follow-up defecation (V = 0.48), 
discharge pain (V = 0.44), and follow-up bathing-related support needs 
(V = 0.42) exhibited large effect sizes. Additionally, vomiting at 
discharge (V = 0.30) and preoperative pain (V = 0.28) indicated mod
erate effects. These findings suggest that video-assisted education may 
influence selected functional recovery indicators and symptom report
ing in the early postoperative period. Preoperatively, the consumption 
rates of fatty foods, sugary foods, fatty milk, and fatty red meat were 
high and similar in both groups (p > 0.05). At follow-up, the intake of 
these food categories decreased substantially in both groups, with no 
statistically significant group differences (p > 0.05).

Vegetable, fruit, and white meat consumption remained high in both 
groups from the preoperative to follow-up assessments, with 100% 
adherence observed postoperatively. No significant differences were 
detected between the groups at any time point (p > 0.05) (Table S5).

4. Discussion

In this study, the experimental group received video-assisted edu
cation, whereas the control group received the same content in 
brochure-based format. While the groups were comparable at baseline 
for most variables, statistically significant differences were observed in 
sex, family history of illness, and previous surgical history (Table S2). 
These imbalances may represent potential confounders and were 
considered when interpreting the findings. Effect sizes (Cohen's d and 
Cramér's V) were reported to complement p-values and to reflect the 
magnitude of between-group differences.

4.1. Early gastrointestinal recovery

Preoperative functional parameters showed significantly higher 
rates of pain and defecation in the experimental group (p = 0.016, p =
0.002). On the follow-up day, defecation (p < 0.001) was significantly 
more common in the experimental group. While defecation output was 
present in 87% of patients before surgery, it decreased to 40.2% at 
discharge and increased to 80.4% on the follow-up day. These results 
indicate that brochure or video-assisted education may have been 
associated with behaviors that support bowel movements (early mobi
lization, adequate fluid intake, nutritional recommendations, etc.), 
implying a beneficial effect on some postoperative functional outcomes, 
particularly bowel motility and the resumption of daily living activities. 
However, the application of general anesthesia, CO₂ administered to the 

Table 2 
Group mean and statistical comparisons of vital signs.

Experiment (n =
46)

Control (n =
46)

t p

Mean ± SD Mean ± SD

Preoperative
Fever (◦C) 36.3 ± 0.2 36.5 ± 0.3 − 3.723 <0.001**
Heart rate (min) 80.0 ± 7.9 79.1 ± 7.1 0.570 0.570
Systolic TA 
(mmHg)

124.8 ± 6.6 122.8 ± 6.2 1.467 0.146

Diastolic TA 
(mmHg)

66.9 ± 6.6 68.9 ± 7.4 − 1.339 0.184

Blood glucose 
(mg/dL)

95.2 ± 6.6 99.6 ± 8.5 − 2.784 0.007**

SPO2 (%) 97.3 ± 1.9 98.0 ± 1.5 − 2.164 0.033*
Discharge day

Fever (◦C) 36.3 ± 0.4 36.5 ± 0.3 − 2.153 0.034*
Heart rate (min) 79.0 ± 12.2 80.6 ± 6.0 − 0.772 0.442
Systolic TA 
(mmHg)

125.2 ± 8.1 123.7 ± 6.8 0.977 0.331

Diastolic TA 
(mmHg)

68.5 ± 8.7 69.8 ± 8.6 − 0.725 0.470

Blood glucose 
(mg/dL)

96.5 ± 9.5 99.2 ± 12.1 − 1.189 0.237

SPO2 (%) 97.4 ± 1.8 97.3 ± 1.7 0.178 0.859
Follow-up day

Fever (◦C) 36.4 ± 0.2 36.5 ± 0.3 − 0.894 0.374
Heart rate (min) 79.9 ± 5.0 81.5 ± 5.9 − 1.370 0.174
Systolic TA 
(mmHg)

123.7 ± 7.1 122.8 ± 7.5 0.571 0.570

Diastolic TA 
(mmHg)

71.5 ± 8.7 72.6 ± 7.1 − 0.656 0.513

Blood glucose 
(mg/dL)

97.4 ± 16.3 99.6 ± 16.1 − 0.642 0.523

SPO2 (%) 97.6 ± 1.8 97.3 ± 1.8 0.640 0.524
Delta (Δ)

Fever (◦C) 0.015 ± 0.5 0.046 ± 0.3 − 0.380 0.705
Heart rate (min) 0.96 ± 12.7 − 1.47 ± 8.2 1.091 0.278
Systolic TA 
(mmHg)

− 0.44 ± 11.5 − 0.87 ± 8.6 0.205 0.838

Diastolic TA 
(mmHg)

− 1.52 ± 11.5 − 0.87 ±
11.5

− 0.271 0.787

Blood glucose 
(mg/dL)

− 1.37 ± 10.4 0.35 ± 13.8 − 0.673 0.502

SPO2 (%) − 0.10 ± 2.4 0.74 ± 2.1 − 1.796 0.076

Δ: Difference between preoperative and discharge day; SD: Standard deviation.
*p < 0.05; **p < 0.01.
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abdomen during surgery, and its temporary effects on gastrointestinal 
motility may have played a role, as the defecation rate on the day of 
discharge did not return to the preoperative level [26]. Among patients 
who had preoperative bowel movements, the timing of the first post
operative defecation shifted to the follow-up day.

4.2. Postoperative nausea and vomiting

In terms of gastrointestinal symptoms, 67.4% of patients reported 
nausea preoperatively, which decreased to 13% at discharge and 6.5% at 
follow-up. Vomiting was present in 35.9% of the patients preopera
tively, decreasing to 4.3% at discharge (p = 0.041; only in the control 
group) and absent at follow-up. Postoperative mobilization, diet, and 
fluid intake factors influencing nausea and vomiting were communi
cated to patients through videos or brochures by a nursing researcher. 
Antiemetic medications were administered to all patients according to 
physicians' orders. Whether postoperative nausea and vomiting is pri
marily influenced by anesthetic agents, intra-abdominal inflammation, 
or carbon-dioxide-induced intra-abdominal pressure remains uncertain 
[26]. Therefore, the content of the educational materials may have had a 
limited influence on these outcomes. The coordinated implementation 
of standardized techniques to minimize nausea and vomiting could 
potentially enhance the results.

Pain was present in 81.5% of the patients preoperatively, decreasing 
to 79.3% at discharge and 3.3% at follow-up. Interestingly, the experi
mental group reported significantly higher pain levels than the control 
group on the day of discharge (p = 0.001), although pain levels were 
similar between the groups at follow-up.

Several factors may explain this transient difference. First, structured 
video education may have increased symptom awareness and encour
aged more accurate reporting of pain intensity at the discharge time 
point, without necessarily increasing nociception. Second, discharge- 
day pain after laparoscopic cholecystectomy is multifactorial (inci
sional pain, CO₂-related referred shoulder pain, and visceral irritation), 
and may be influenced by perioperative analgesic timing, mobilization, 
and individual pain sensitivity. Third, baseline imbalances (e.g., sex) 
may contribute to differences in pain perception and reporting and 
should be considered when interpreting this result. Importantly, the 
convergence of pain levels by follow-up suggests that the education 
modality did not have a sustained effect on pain intensity and that 
postoperative pain trajectories are likely driven by recovery physiology 
and perioperative management rather than education alone.

At discharge, redness at the surgical site was noted in 13% of pa
tients, which increased to 41.3% at follow-up, with no evidence of 

discharge or edema. These findings indicate localized inflammatory 
reactions rather than infection. Even subclinical surgical site inflam
mation, as indicated by markers such as elevated interleukin-6 and 
proinflammatory cytokines, is correlated with increased postoperative 
pain and delayed functional recovery [27,28]. This suggests that vari
ations in pain trajectories are likely linked to the extent of the local 
inflammatory response rather than to the mode of education delivered. 
The current ERAS guidelines highlight that postoperative pain control 
requires not only pharmacological interventions, but also inflammation 
management and complication prevention strategies [23]. Additionally, 
preoperative education may indirectly influence pain perception by 
affecting mobilization, nutrition, and psychological preparedness 
[29,30].

4.3. Functional recovery and support needs

The walking status of 58.7% of patients in the experimental and 
control groups was 0–20 min and that of 29.3% of patients was 20–40 
min before the operation. On the day of discharge, 83.7% of the patients 
could walk for 0–20 min and 16.3% of the patients could walk for 20–40 
min. On the follow-up day, 65.2% of the patients could walk for 0–20 
min and 34.8% for 20–40 min. In both groups, the patients were 
removed from the bed six hours after surgery, and early mobilization 
was achieved. The reason for the increase in the walking minutes of 
patients and the increase in the number of walking patients compared to 
the period before surgery may be attributable to video- or brochure- 
based training [31].

Regarding bathing, bathing-related support needs differed between 
groups at follow-up (p = 0.001), with a higher proportion of patients in 
the experimental group reporting bathing with family assistance.

4.4. Discharge and follow-up day vital signs

Preoperative vital signs revealed significantly lower temperatures, 
blood glucose, and SpO₂ levels in the experimental group than those in 
the control group (p < 0.001, p = 0.007, and p = 0.033, respectively). On 
the day of discharge, only temperature remained significantly different 
between the groups, and at the follow-up visit, no significant differences 
in vital signs were detected. These patterns suggest that the initial pre
operative differences were unlikely to result from the educational 
intervention and were more likely to reflect random variability or un
measured confounding factors.

Regarding food consumption, there was no significant difference 
between the foods consumed by patients who received information 

Fig. 2. Cohen's d effect sizes for physiological parameters.

E. Pehlivan et al.                                                                                                                                                                                                                                PEC Innovation 9 (2026) 100488 

5 



through brochures or video-assisted training before the operation and 
the foods consumed on the day they arrived on the follow-up day (one 
week after the operation). In both groups, they refrained from eating fat, 
consumed white meat, or mainly consumed vegetables and fruits. Both 
groups began to apply the nutritional information provided to patients. 
According to the current clinical recommendations, patients who un
dergo cholecystectomy are advised to follow a low-fat, fiber-rich diet 
and consume smaller, more frequent meals to minimize postoperative 
gastrointestinal discomfort and support digestive adaptation [32]. Pa
tients who have undergone gallbladder surgery should consume vege
tables, fruits, and whole grains in a healthy meal as well as small 
amounts of lean protein, such as poultry, fish, or fat-free dairy products. 
Patients should not consume caffeine, dairy products, or sweet foods if 
they experience diarrhea. These recommendations were consistently 
followed by the experimental and control groups up until the follow-up 
day.

4.5. Innovation

Structured preoperative education is emphasized in ERAS pathways 
as part of goal-oriented recovery support [23]. Although prior studies 
suggest audiovisual education can reduce preoperative anxiety in some 
settings [4,33], anxiety was not measured in this trial; therefore, in
terpretations below are grounded in the outcomes assessed (physiolog
ical parameters and functional recovery indicators).

From an innovation perspective, this study supports integrating 
standardized, video-supported patient education into routine surgical 
nursing practice as a scalable, patient-centred strategy. By delivering 
synchronized visual and auditory guidance, video-based education may 
facilitate understanding of complex postoperative instructions and 
support retention of key self-care messages.

A second innovative aspect is the inclusion of functional recovery 
indicators alongside physiological measures. Functional milestones such 
as bowel function, mobility, and bathing-related support needs are 
closely linked to patient autonomy and discharge readiness [23-25]. By 
evaluating these indicators at predefined time points, our trial extends 
patient education research beyond symptom-focused endpoints.

Accessibility is also central: because smartphones and computers are 
widely available, patients and family members can rewatch educational 
videos after discharge, reinforcing understanding and supporting self- 
management at home.

Physiological stability and gastrointestinal recovery are influenced 
by clinical context, including anesthetic practices and perioperative 
factors. Patients were ASA I–III, and variables such as intra-abdominal 
inflammation and the volume of CO₂ insufflation were not assessed 
and should be considered as limitations [26]. Supportive measures (e.g., 
NSAID-based analgesia, early mobilization, gum chewing, abdominal 
massage) may also influence bowel recovery [34-36]; in this trial, both 
groups received NSAIDs rather than opioids, which may partly explain 
similar patterns in some gastrointestinal outcomes.

4.6. Limitations

This study is not without limitations. Although a randomized 
controlled design was used, the findings are specific to a single center 
and a particular surgical population. Therefore, they may not be 
generalizable to other settings or patient groups. Additionally, educa
tional methods' effectiveness may be influenced by individual patient 
characteristics, such as learning style or prior experience. To strengthen 
the reliability and applicability of the results, future studies should be 
conducted in multiple centers with larger and more diverse samples.

5. Conclusions

This study evaluated the effects of video- and brochure-based edu
cation in patients undergoing laparoscopic cholecystectomy. Video- 
assisted education was associated with greater improvements in 
certain aspects of postoperative functional recovery, particularly in 
defecation and bathing. However, there were no significant differences 
between groups in terms of vital signs, pain levels, or nutritional 
behavior. These findings suggest that although video-based education 
may support specific recovery parameters, its overall effect may vary 
depending on the surgical context and patient characteristics.

Educational strategies provided during the preoperative period 
should incorporate both visual and auditory elements to increase 
engagement, enhance comprehension, and support postoperative self- 
care. Although this study did not directly test a combined model, the 
integration of video- and brochure-based education may offer additional 
benefits and should be explored in future research to determine its 
effectiveness in promoting recovery and patient independence.

Table 3 
Comparison of patient assessment findings between groups.

Experiment (n 
= 46)

Control (n 
= 46)

χ2 p

n (%) n (%)

Preoperative
Nausea 32 (69.6) 30 (65.2) 0.198 0.656
Vomiting 16 (34.8) 17 (37) 0.047 0.828
Pain 42 (91.3) 33 (71.7) 5.845 0.016*
Defecation output 45 (97.8) 35 (76.1) 9.583 0.002**
Redness – – – –
Current – – – –
Edema – – – –

Walk
0–20 dk 28 (60.9) 26 (56.5) 0.498 0.779
20–40 dk 12 (26.1) 15 (32.6)
40–60 dk 6 (13) 5 (10.9)

The state of bathing
No – – 2.044 0.153
Yes 44 (95.7) 46 (100)
Can do it with family 
support

2 (4.3) –

Discharge day
Nausea 4 (8.7) 8 (17.4) 1.533 0.216
Vomiting – 4 (8.7) 4.182 0.041*
Pain 43 (93.5) 30 (65.2) 11.210 0.001**
Defecation output 22 (47.8) 15 (32.6) 2.215 0.137
Redness 4 (8.7) 8 (17.4) 1.533 0.216
Current – – – –
Edema – – – –

Walk
0–20 dk 40 (87) 37 (80.4) 0.717 0.397
20–40 dk 6 (13) 9 (19.6)
40–60 dk – –

The state of bathing
No – 1 (2.2) 2.000 0.368
Yes 45 (97.8) 45 (97.8)
Can do it with family 
support

1 (2.2) –

Follow-up day
Nausea 2 (4.3) 4 (8.7) 0.713 0.398
Vomiting – – – –
Pain 1 (2.2) 2 (4.3) 0.345 0.557
Defecation output 45 (97.8) 29 (63) 17.682 <0.001**
Redness – – – –
Current – – – –
Edema – – – –

Walk
0–20 dk 34 (73.9) 26 (56.5) 3.067 0.080
20–40 dk 12 (26.1) 20 (43.5)
40–60 dk – –

The state of bathing
No 2 (4.3) 9 (19.6) 15.151 0.001**
Yes 3 (6.5) 13 (28.3)
Can do it with family 
support

41 (89.1) 24 (52.2)

*p < 0.05, **p < 0.01, χ2: Ki-kare.
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Glossary

Laparoscopic cholecystectomy: A minimally invasive surgical procedure to remove the 
gallbladder using small abdominal incisions and a laparoscope.

Video-assisted education: A structured preoperative patient education method delivered via 
video, including information on pain, nausea–vomiting, mobilization, nutrition, fluid 
intake, wound care, bathing, and follow-up.

Brochure-based education: A preoperative patient education method in which the same 
content as the video is provided in the form of a printed leaflet/brochure.

Visual Analog Scale: A 0–10 scale used to assess pain intensity, where 0 indicates “no pain” 
and 10 indicates “the worst pain imaginable.”

Peripheral oxygen saturation (SpO₂): A non-invasive estimate of arterial oxygen saturation 
measured by pulse oximetry, expressed as a percentage.

Postoperative day (POD): The number of days after the surgical procedure (e.g., POD 1 =
the first day after surgery).

Body mass index: A measure of body size calculated as weight in kilograms divided by 
height in meters squared (kg/m2).
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