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Abstract

Background The operating room is a high-risk environment where proper patient positioning is crucial for
minimizing injury and ensuring optimal access to surgical sites. This process requires effective collaboration
among surgical team members, particularly operating room nurses who play a vital role in patient safety. Despite
advancements in technology, challenges such as pressure injuries persist, with a significant incidence rate. Video-
based training (VBT) emerges as a promising educational tool, enhancing knowledge retention and fostering a
learner-centered approach. This study aims to evaluate the impact of VBT on adherence to surgical positioning
standards, highlighting its potential to improve safety protocols in the operating room.

Methods In this clinical trial, 62 qualified operating room nurses (50 women, 12 men, average age: 28.90+ 3.75 years)
were randomly divided into control and intervention group (n=31 in each group). The control group only received
positioning recommendations, but in the intervention group, in addition to the recommendations, video-based
surgical positioning training was performed for 1 month, at least 3 times a week. The performance of nurses in both
groups was evaluated through a researcher-made checklist at baseline and post-intervention.

Results Based on findings, there was no significant difference between the two groups in compliance with surgical
positioning standards at baseline (p=0.07). However, after the intervention, compliance scores significantly improved
in the VBT group compared to the control group (p <0.001). The VBT group showed a mean improvement of 62.12
points, while the control group improved by 10.77 points (p <0.001).

Conclusions This preliminary study demonstrated a notable improvement in compliance with surgical positioning
standards among operating room nurses following VBT intervention. Despite the promising results, the small sample
size and preliminary nature of the research necessitate further studies to confirm these findings and assess long-term
outcomes. These initial insights highlight the potential of innovative training methods in enhancing surgical practices.
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Background

The operating room is known as one of the most dan-
gerous environments in hospitals [1]. Proper patient
positioning is an important part of any surgery and is
important for access to the appropriate surgical field and
can minimize the risk of injury [2]. Coordinating patient
positioning during surgery involves collaboration among
the surgeon, anesthesiologist, nurse anesthetist, and
operating room nurse, where the operating room nurse
plays a key role in protecting the patient from harm [3].
Given the rising technical complexity of surgical proce-
dures, patient positioning has become challenging. Con-
sequently, adjustments are necessary to cater to various
procedures and individual requirements [2]. During
surgery, there is a risk of high-impact events related to
patient positioning, which can have severe consequences
[4].

Overall, the aim of surgical positioning is to provide
optimal access to the surgical site while minimizing
physiological damage to the patient. When the patient is
unconscious, the surgical team, particularly the operat-
ing room nurses, bear the responsibility [5]. It is crucial
to observe safety precautions during patient movement
and surgery [6]. Operating room personnel must acquire
the necessary knowledge related to surgical methods,
anesthesia and the patient’s medical conditions in order
to prevent patient safety incidents [7]. Despite significant
technological advancements, pressure injuries caused
by surgical positioning remain a prominent challenge in
clinical care with an incidence of 1.3-54.8%. Patients who
experience injuries during the postoperative period face
an elevated risk of sepsis, pneumonia, and other adverse
effects that can lead to death [8]. Proper patient position-
ing is critical in the operating room, necessitating spe-
cialized training for nurses [9].

Video-based training (VBT) serves as an educational
approach where learning occurs indirectly. One of its
benefits lies in its capacity to facilitate information stor-
age and continuity, while also being user-friendly and
cost-effective [10]. Additionally, VBT has the potential to
shift the traditional teacher-centered educational model
toward a more learner-centered approach [11].

Effective health education relies on appropriate facili-
ties and equipment. Visual media, which has evolved
alongside technological advancements, plays a crucial
role in education. VBT, when well-visualized, enhances
knowledge absorption. Educational films fall within the
audiovisual category, engaging both hearing and sight
senses, leading to improved learning outcomes such
as memorization, recall, and connecting knowledge to
real-world contexts [12, 13]. Technology has become an
essential part of the teaching process, and its advances
lead people to use electronic education [14]. The results
of a review study showed that video is becoming one of
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the most powerful learning media that records and dis-
tributes information and makes learners better under-
stand and retain information [15].

Given the potential consequences of inadequate posi-
tioning and the critical role of correct surgical position-
ing in patient safety within the operating room, previous
research has not adequately explored the impact of VBT
on adherence. This study aims to assess the effect of VBT
on adherence to surgical positioning standards, consider-
ing the existing guidelines.

Methods

Participants

This randomized and parallel controlled trial
(IRCT20211225053524N1) was conducted during 11
months from February 2023 to January 2024 in Kerman-
shah, Iran (a city located in western Iran). The studied
population were operating room nurses working in Ker-
manshah hospitals, who were divided into two VBT and
control intervention groups with a ratio of 1:1. Our study
adheres to CONSORT guidelines.

The inclusion criteria were: interested in participating
in research, at least diploma degree in operating room
nursing, failure to receive prior training based on surgi-
cal positioning training videos, working in neurosurgery,
orthopedics and gynecology operating rooms with at
least one year of work experience. Participants who had
unwillingness to complete the questionnaire, attending
training workshops on positioning standards during the
research period, were excluded.

Sample size

The sample size for this randomized controlled trial was
calculated to ensure adequate power to detect significant
differences in compliance scores with surgical positioning
standards between the VBT group and the control group.
A total of 62 operating room nurses were recruited for
the study, with 31 participants assigned to each group.
Using the significance level (a) of 0.05 and the desired
power (1 - B) of 0.80, the sample size was determined
using the following formula to compare the means:

1o (B0 )

(11 — pa)”

Randomization and blinding

In the randomization process, an external individual
used software to generate a series of non-repeating, con-
secutive even and odd numbers. These numbers were
then transcribed onto similar cards and placed inside 62
sealed envelopes. The envelopes were handed over to the
researcher. After assessing eligibility, each participant
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was instructed to open an envelope. If the card inside had
an even number, they were assigned to the intervention
group; if it was an odd number, they joined the control
group. Participants were aware of the intervention, while
the data collector remained blinded.

Intervention

Participants in the intervention group received VBT on
surgical positioning standards. These videos, sourced
from reputable materials and approved by experts in
the field, covered patient safety, prevention of pres-
sure ulcers, nerve protection, optimal surgical position-
ing, blood circulation maintenance, and teamwork. The
nurses received the videos via communication platforms
such as WhatsApp, Telegram, or IMO. Participants were
asked to watch the videos at least three times per week
for one month. To ensure compliance, the researcher
maintained contact through these platforms, monitored
video viewing using a checklist, and sent reminders if
participants missed any sessions.

In the control group, nurses were verbally instructed by
the researcher on the importance of adhering to surgical
positioning standards. The verbal instructions were given
three times over the one month, matching the timeline
of the intervention group. No additional materials, such
as videos, were provided to the control group. At the
end of the study, all participants in the control group
were offered access to the educational videos for ethical
reasons.

Pre- and post-testing

The pre-test was conducted before the intervention to
establish a baseline of the participants’ adherence to sur-
gical positioning standards. After obtaining informed
consent, participants in both the intervention and control
groups were asked to complete the checklist, which was
administered by a blinded evaluator who was unaware of
group assignments. The pre-test checklist evaluated the
participants’ knowledge and practical skills related to
correct surgical positioning.

After the one-month intervention, the post-test was
conducted using the same checklist to assess any changes
in performance. The post-test was administered in the
same manner, with the same evaluator conducting the
assessment to maintain consistency. Both pre-and post-
tests were conducted within one week before and after
the intervention, respectively. The results from both tests
were then compared to determine the effect of the VBT
on the intervention group, and any natural progression in
the control group.

Assessment of content validity
The checklist used to assess adherence to surgical posi-
tioning standards was validated by a panel of 10 experts
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from the Faculty of Paramedicine at Kermanshah Uni-
versity of Medical Sciences. These experts evaluated the
necessity, relevance, clarity, and simplicity of each item.
Using Lawshe’s method, we calculated the Content Valid-
ity Ratio (CVR), with a minimum acceptable value of 0.62
for a 10-person panel. The checklist items were also eval-
uated for the Content Validity Index (CVI) across three
dimensions: relevance, simplicity, and clarity. Items with
a CVI between 0.7 and 0.8 were significantly revised,
while those scoring between 0.8 and 0.9 were partially
revised. Items with a CVI above 0.9 remained unchanged.
The final checklist consisted of 42 items. The reliability
of the checklist was confirmed using Cronbach’s alpha,
yielding a coefficient of 0.88, indicating high internal
consistency.

Data analysis

The data analysis was conducted using SPSS software
version 25. A significance level of p<0.05 and a confi-
dence interval (CI) of 95% were employed as the criteria
for determining statistical significance. The normality
of the data was assessed using the Shapiro—Wilk test.
Descriptive and inferential statistics were then utilized
to summarize and analyze the data, including Chi-square
tests, Fisher’s exact test, the paired t-test, and indepen-
dent samples t-test.

Result

In the present study, 62 operating room nurses were
divided into two intervention and control groups. All
participants successfully completed the study (Fig. 1).
Demographic data analysis showed that the groups were
homogeneous (Table 1).

Based on the findings of the Independent Samples t
Test, the mean difference in baseline scores between the
control group and the VBT group was 1.84 (P=0.07),
while the mean difference in scores after the intervention
was 13.29 (P<0.001) (Table 2).

Furthermore, the results of the paired t-test indicated
that the mean difference in scores between baseline and
after the intervention was 10.77 (P<0.001) in the control
group and 62.12 (P<0.001) in the video-based training
group (Table 3).

Overall, the study demonstrated that there was no sig-
nificant difference in compliance scores with surgical
positioning standards before the intervention (baseline)
between the control group and VBT group. However,
after the intervention, there was a significant difference
in compliance scores between the two groups, with the
VBT group showing greater improvement compared to
the control group (Fig. 2).
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Fig. 1 CONSORT flow diagram

Table 1 Baseline characteristics of the samples

Variables Group (Mean+SD) P-val-
Video-Based  Control ue
Training (n=31)
(n=31)
Gender (Female/Male) 25/6 25/6 1.00°
Height (m) 16767+708  18288+893 089"
Weight (kg) 66.74+14.15  6496+9.65 056"
BMI (kg/m?) 23574351 23.10+2.37 053"
Educational level (Bachelor/  27/4 29/2 067"
Master)
The number of monthly shift 28.38+6.45 28544562 091™
Work Experience (years) 587+3.10 419+472 0.10"

SD: Standard deviation, BMI: Body mass index, * Chi-Square test, ** Independent
samples t-test, *** Fisher’s exact test

Discussion

The present study evaluated the effectiveness of VBT
in improving adherence to surgical positioning stan-
dards among operating room nurses. This randomized
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controlled trial represents a pioneering effort to explore
the impact of VBT on compliance within this specific
population. Our findings indicate that VBT significantly
enhanced adherence to surgical positioning standards
compared to the control group.

The improvement in adherence can be attributed to
the engaging nature of VBT. Multimedia approaches,
which combine visual and auditory elements, have been
shown to enhance cognitive engagement and informa-
tion retention [16]. By presenting systematic instruc-
tions in a visually appealing format, VBT encourages
active participation and critical thinking among nurses.
This engagement is particularly essential in high-stakes
environments like the operating room, where improper
patient positioning can lead to severe complications,
including nerve damage and pressure injuries [17].

Furthermore, studies by Clerkin et al. [18] and Weber
et al. [19] have demonstrated that video-based educa-
tional interventions can significantly enhance psycho-
motor skills and learning effectiveness among healthcare
professionals. Our study extends this understanding by
highlighting the specific relevance of VBT in the context
of surgical nursing, where adherence to safety protocols
directly impacts patient outcomes.

The positive results observed in our study align with
findings from Ayhan et al. [20], who reported significant
improvements in nursing education outcomes through
video interventions. In their research, the incorporation
of educational videos was found to enhance not only
knowledge but also motivation and confidence among
nursing students. This suggests that VBT could serve as
an effective tool for continuous professional develop-
ment in surgical settings, fostering a culture of safety and
competence.

However, it is important to acknowledge that not all
studies have found VBT to be superior to traditional
methods. For example, Nousiainen et al. [21] and Stutz
et al. [22] reported no significant differences in learning
outcomes between video-based and other educational
interventions. Such discrepancies may arise from varia-
tions in study designs, content delivery methods, and the
specific skills being evaluated. This highlights the need
for a tailored approach in educational interventions, rec-
ognizing that different training methods may be more
effective for specific contexts and skill sets [23].

The implications of our study extend beyond immedi-
ate improvements in adherence to surgical positioning
standards. Enhanced compliance can lead to a reduc-
tion in the incidence of pressure injuries, which have
been reported to affect 1.3—-54.8% of surgical patients [8].
Furthermore, improving adherence to positioning stan-
dards may also decrease the risk of other complications,
such as postoperative infections and prolonged recovery
times [24]. This underscores the critical importance of
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Table 2 Intergroup comparison of compliance scores with surgical positioning standards at baseline and after intervention in video-

based training group and control

Measurement period Groups Mean+SD Min Max df F t P-value 95% Cl

Baseline Control 79.58+5.84 70 95 60 0.06 1.84 0.07 -0.25t06.25
Video-based training 82.58+6.90 70 101

After intervention Control 90.35+18.30 76 157 60 0.10 13.29 <0.001 46.17 t062.53
Video-based training 14470+£13.53 124 162

SD: standard deviation, Min:minimum, Max: maximum, Cl: confidence interval, df: Degrees of freedom

Table 3 Intra-group comparison of compliance scores with surgical positioning standards at baseline and after intervention in video-

based training group and control

Groups Measurement period Mean+SD Min Max t P-value 95% Cl

Control Baseline 79.58+£5.84 70 95 -10.77 <0.001 -17.91to-3.62
After intervention 90.35+18.30 76 157

Video-based training Baseline 82.58+£6.90 70 101 -62.12 <0.001 -67.20t0-57.05
After intervention 144.70+13.53 124 162

SD: standard deviation, Min:minimum, Max: maximum, CI: confidence interval

160.00

140.00

120.00

100.00

Change from baseline - Compliance with
surgical positioning standards

80.00

Pre Intervention Post Intervention

Time
Error bars: 95% CI
group
== Video-Based Training
= Control

== Observed Grand Mean

Fig. 2 Change from baseline in surgical positioning standards scores over
time

continuous education and training for operating room
staff, as adherence to safety protocols is a key component
of patient safety.

Future research should explore the long-term impact of
VBT on surgical practices and patient outcomes. Addi-
tionally, investigating the scalability of such training
methods across various surgical specialties could provide
valuable insights into standardizing patient safety proto-
cols. It would also be beneficial to assess the cost-effec-
tiveness of implementing VBT as a regular component of
staff education programs.

In conclusion, our study highlights the potential of VBT
as a transformative approach to enhancing adherence to

surgical positioning standards among operating room
nurses. By focusing on the effectiveness of this edu-
cational intervention, we can contribute to improving
safety protocols in surgical environments and ultimately
enhance patient care. As healthcare continues to evolve,
integrating innovative training methods like VBT will be
essential in preparing nursing staff to meet the demands
of complex surgical procedures.

Study limitations

This study has several limitations that should be acknowl-
edged. First, while participants in the intervention group
were asked to watch the educational videos at least three
times per week, we relied on self-reporting and remind-
ers to monitor adherence. Although the researcher
maintained regular contact and used a checklist to track
compliance, we could not independently verify whether
participants consistently watched the videos the recom-
mended number of times. This may have introduced vari-
ability in the actual exposure to the intervention across
participants. Second, this study was conducted at a single
center in Kermanshah, Iran, which may limit the gen-
eralizability of the findings to other settings or regions.
Operating room practices and adherence to position-
ing standards may vary across hospitals, cultures, and
healthcare systems, and thus the results may not be fully
applicable to different contexts. Additionally, the study
population consisted only of nurses working in neuro-
surgery, orthopedics, and gynecology operating rooms,
which may further limit the generalizability of the find-
ings to nurses in other specialties or departments. Finally,
the relatively short duration of the intervention (one
month) and follow-up period might not capture long-
term changes in adherence to positioning standards or
sustained effects of the VBT. Future studies with a longer
follow-up period and conducted in multiple centers are
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needed to explore further the impact of this intervention
on a broader scale.

Conclusion

This preliminary study evaluated the impact of VBT on
compliance with surgical positioning standards among
operating room nurses. The results indicated a significant
improvement in adherence scores in the intervention
group compared to the control group after the interven-
tion. While these findings suggest that VBT could be an
effective educational tool for enhancing compliance with
surgical positioning standards, it is important to inter-
pret the results with caution due to the study’s prelimi-
nary nature and the limited sample size. Further research
with larger sample sizes and multicenter designs is neces-
sary to validate these findings and explore the long-term
effects of VBT on adherence to surgical standards. Over-
all, this study provides initial insights into the potential
benefits of innovative training methods for improving
surgical practices among operating room staff.
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VBT  Video-based training
CVR  Content validity ratio
(@Y Content validity index
@] Confidence interval
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