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Background: There are many types of neurosurgery devices, their manipulation procedures are complex,
and it is difficult for growing nurses in operating room to use them proficiently. In clinical practice, a set
of detailed, intuitive, and flexible training methods are needed to improve the effectiveness of training
for growing nurses in operating room. In this study, a two-dimensional (2D) code video was used to train
growing nurses in operating room to operate these devices, aiming to improve their ability to do so in the
clinical setting.

Methods: Before training, we created a video for every step of device manipulation, decoded the videos,
generated a 2D code respectively, and scanned the code to play on a personal digital assistant (PDA). In 2019,
we enrolled 32 growing nurses at the N1 level (N1 refers to the lowest level of nurses) in the north and south
divisions of our hospital. A total of 16 nurses from the south division were trained with traditional methods,
and 16 nurses from the north division were trained based on traditional training, plus 2D code video self-
teaching. The intervention period for both groups was 6 months. After the intervention, the performance of
the two groups was compared. Scores from the theoretical knowledge test, operation ability evaluation, and
satisfaction of nurses from the training program were all compared between the two groups.

Results: The knowledge test score (83.43+6.70 vs. 78.60+6.08, P=0.041) and the operation ability
evaluation (84.7+6.84 vs. 80.93+6.59, P=0.025) of nurses from the north division were higher than those
from the south division; satisfaction of nurses from the north division was higher than that of nurses from
the south division (97.52+3.31 vs. 93.40+5.96, P=0.022). There were also significant differences in the total
scores of study ability between the two groups (97.87+12.37 vs. 90.07+12.99, P=0.021).

Conclusions: The use of a 2D code video can improve nurses’ ability to manipulate neurosurgery devices.
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Introduction particular type of equipment may have multiple brands and

models, and the operating procedures may vary greatly.
With the rapid development of neurosurgery, neurosurgery This diversity of equipment specifics is challenging for
devices have evolved rapidly, resulting in a wide range of newly enrolled growing nurses in operating room in the

varieties, with complicated manipulation procedures. A operating room, and adapting to these devices is often a
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long and complicated process (1). The skilled cooperation of
growing nurses in operating room plays an important role
in the process of surgery (2). It can be difficult for nurses
to deftly install and use these instruments and equipment
in a short amount of time, which affects the conduction of
neurosurgery procedures. Detailed video demonstrations
and simulation training can significantly improve learners’
operational proficiency and shorten learning time (3).
At the same time, neurosurgery is often difficult and has
many emergent conditions. The requirements for the
use of instruments and equipment are very high, and
growing nurses in operating room are required to be highly
proficient in operating the instruments and equipment.
For the integration of newly introduced equipment, most
hospitals currently use engineers to conduct collective
training for surgeons and operating room nurses. However,
it has been found that during subsequent operations, the
nurses do not fully fathom the training knowledge points,
which can lead to unsmooth use of the equipment and even
prolong operation times (4). Traditional training involves
the provision of a variety of learning materials, including
flow charts and complete operation videos. However, these
methods have their own shortcomings in transferring to
actual use, and have a great impact on the enthusiasm and
cohesive learning of nurses. In recent years, electronic
media has been widely used in medical training, with
good results (5). We believe that in the instance of more
complicated neurosurgery instruments and equipment,
nurses need more effective guidance in the training for
operation. These training methods should be easy to access
and imitate (6). Therefore, we designed two-dimensional
(2D) code video methods, and compared operating room
nurses from two divisions of our hospital to observe the
effect of the 2D code video methods on nurse training.

We present the following article in accordance with the
MDAR checklist (available at https://dx.doi.org/10.21037/
gs-21-129).

Methods
Study population

We used the concurrent control method to select a total of
32 growing nurses at the N1 level in the two divisions of our
hospital in 2019, of which 16 were from the south and 16
were from the north division. This study was approved by
the Ethics Committee of Wuhan Central Hospital Affiliated
to Tongji Medical College of Huazhong University of

© Gland Surgery. All rights reserved.

Liu et al. Two-dimensional code video in nurses’ training

Science and Technology, and all research participants
provided written informed consent. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised

in 2013).

Training program

For the nurses in the south division, we used the traditional
training program, which included group class, on-site
demonstration, and practice, etc.; for the north division
nurses, on the basis of the traditional training program,
we implemented self-training based on the 2D code video
method. For each skill, according to their own ability, the
nurses were encouraged to choose the content they needed
to study, scan the 2D code to watch the teaching video,
and then imitate and practice, repeating it until proficiency
was reached. The intervention period was 6 months, and
afterwards, the effect of growing nurses’ training was
compared between the two groups.

2D code video teaching

The main steps of the 2D code video teaching methods
were making the manipulation film, information decoding,
generating 2D code, and personal digital assistant (PDA)
scanning the code to play the videos. To make the
manipulation film, we divided each manipulation of a
certain device into several episodes (steps) and made film of
each part. Then, we edited the films to make them suitable
for following decoding and generation of a 2D code. We
invited colleagues from the Information Department to
help us decode the films. We then generated a specific 2D
code for each episode of film and attached the printed code
to the devices at easily-scanned sites. Software on the PDA
(use each user name and password) was used to enter the
learning interface, select specific content according to each
growing nurse’s own learning progress, and then scan the
code to play video with illustration on the screen. The video
was loaded on the PDA through the hospital’s internal
network, and was then played in full screen for learning
purposes.

Effect evaluation

After 6 months of training for growing nurses in both
divisions, the effects of training were evaluated separately.
The indicators included the theoretical knowledge test
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Table 1 Comparison of baseline data between two groups of nurses in the north and south hospital divisions
Characteristics South division (n=16) North division (n=16) t/y® value P value
Age (years) 22.7+1.4 22.5+1.2 0.413 0.683
Male, n (%) 3(18.8) 2 (12.5) 0.237 0.626
Education, n (%) 0.821 0.365
3-year college 14 (87.5) 12 (75.0)
4-year college 2(12.5) 4 (25.0)
Work experience (years) 2.2+1.1 2.5+1.2 0.781 0.441
Work time, n (%) 1.321 0.724
<1 year 6 (37.5) 4 (25.0)
1-2 years 3(18.3) 4 (25.0)
2-3 years 5(31.2) 4 (25.0)
3-4 years 2(12.5) 4 (25.0)

score and evaluation score of device manipulation, the
satisfaction of growing nurses in regards to the training,
and the assessment of self-teaching ability. The theoretical
knowledge test involved unified paper exam to enable
growing nurses from both divisions to take the exam at the
same time, and the third-party experts who are not aware
of this research scored the papers. The practical operation
assessment involved a simulated operation scene, enactment
of the steps of manipulation of the neurosurgery devices,
and edit of items that require evaluation, which was judged
and scored by third-party experts who blinded to the
research details. The growing nurses’ satisfaction with the
training program was assessed using a self-made satisfaction
questionnaire. The self-teaching ability was evaluated using
the questionnaire “star self-teaching ability assessment
questionnaire” (https://www.wjx.cn/jq/9873251.aspx,
copyright belongs to the survey respondents, and authority
was given by all survey respondents).

Statistical processing

The statistical software SPSS 23.0 (IBM Corp., Armonk,
NY, USA) was used for data analysis. Quantitative data was
tested for normal homogeneity. When data conformed to
a normal distribution, it was described as mean + standard
deviation, and the comparison between groups was by
t-test; if it did not conform to a normal distribution, it was
represented by the median, and the comparison between
groups was made with the rank sum test. Qualitative data
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was expressed as a percentage, and comparisons between
groups were performed by y* test. A P value <0.05 indicated
a statistically significant difference.

Results

Comparison of baseline characteristics of neurosurgical
growing nurses in the two divisions

A total of 32 nurses were included in this study; 16 from
the south division, and 16 from the north division of our
hospital. The age of participants was 21-25 years old
(22.6+1.3); 5 males (15.6%) and 27 females (84.4%) were
included; and the level of education among the cohort
included 26 associate degrees (81.2%), and 6 bachelor
degrees (18.8%). A total of 10 participants (31.2%) had less
than 1 year of working experience, 7 had 1-2 years (21.9%),
9 had 2-3 years (28.1%), and 6 had 3—4 years (18.8%). The
comparison of baseline characteristics between the two
groups of growing nurses is shown in Table 1; no statistical
difference was detected between the two groups. The
production process of quick response (QR) code videos and
training flow in this study is shown in Figure 1.

Comparison of theoretical knowledge test scores and
evaluation score of device manipulation between two

groups

After 6 months of training, the growing nurses in the
two divisions were assessed on theoretical knowledge and
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Figure 1 QR code video demonstration production process. QR, quick response; PDA, personal digital assistant.

Table 2 Comparison of theoretical knowledge test scores and evaluation score of device manipulation between two groups (n=32, x=s)

Grouping South division (n=16) North division (n=16) t value P value
Theory test score 78.60+6.08 83.43+6.70 2.135 0.041
Operation test score 80.93+6.59 84.70+6.84 2.360 0.025
Table 3 Satisfaction comparison of the two long-term nurses’ instrument training methods (n=32, x=s)

Score South division (n=16) North division (n=16) t value P value
Satisfaction 93.40+5.96 97.52+3.31 2.417 0.022

operational skills. The results showed that the growing
nurses in the north division group had an excellent grasp
of theoretical knowledge of the neurosurgery devices
compared to growing nurses in the south division, and their
ability to operate equipment was also better than that of the
growing nurses in the south division. The difference was
statistically significant (Table 2).

Comparison of the satisfaction of the two groups of growing
nurses with the training program

At the end of the training year, a satisfaction questionnaire
survey was conducted on the growing nurses in both
groups. The results showed that the satisfaction of growing
nurses in the north division group was significantly higher
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than that of those in the south division group, and the
difference was statistically significant (7zble 3). The survey
results showed that the growing nurses in the north
division found the 2D code video helpful for structuring
their learning flexibly according to their actual work and
personal situation, thereby significantly improving training
compliance.

The self-teaching ability of neurosurgical growing nurses
in the two divisions

The results showed that the growing nurses in the north
division had significantly improved their self-teaching
ability after 6 months of training; self-management ability,
information acquisition, and processing ability were
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Table 4 The self-teaching ability of neurosurgical nurses in the two divisions (n=32, x+s)

Time Self-teaching ability South division (n=16) North division (n=16) t value P value

Before training Self-management 31.43+5.39 32.33+5.46 0.071 0.943
Information ability 32.83+5.98 32.90+5.77 0.044 0.965
Cooperation 21.93+4.02 21.73+3.67 0.201 0.841
Total 86.20+14.37 85.97+14.39 0.063 0.950

After training Self-management 33.33+5.04 36.53+4.69 2.546 0.014
Information ability 34.07+4.73 37.03+4.48 2.494 0.015
Cooperation 22.67+3.96 24.30+3.72 1.669 0.100
Total 90.07+12.99 97.87+£12.37 2.382 0.021

significantly better compared to the south division growing
nurses (Table 4).

Discussion

Nurses play an important role in surgical operations and
post-operative care (7-9). During complex and difficult
surgical operations, the good cooperation of growing nurses
plays an important role in ensuring the operation progresses
smoothly, and this is especially true in neurosurgery. Doctors
must concentrate on the operation itself, and the positioning
and observation of instruments and equipment requires
the good cooperation of growing nurses in operating
room (10,11); growing nurses in operating room must be
proficient in the installation and use of equipment (12).
In this study, by designing a 2D code video, the various
aspects of equipment installation and operation required for
neurosurgery were appropriately decomposed into multiple
short videos. The 2D code link allowed growing nurses
flexibility in their individual learning processes. Moreover,
this method enabled growing nurses to break their learning
into manageable sessions, and it was also beneficial for
each nurse to select learning content according to his
(or her) own ability and work arrangement. Through
comparison, we found that this method significantly
improved the effectiveness of neurosurgical growing nurses
in training with neurosurgery instruments and equipment,
and both theoretical knowledge and operating skills were
significantly improved. At the same time, it also improved
growing nurses’ satisfaction with training and their ability
to learn independently, which is conducive to promoting
growing nurses’ continuous learning, practice, and reducing
resistance to training.
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Traditional training has played an important role in
clinical work and has cultivated generations of growing
nurses. However, at present, medicine is developing rapidly,
and various high-tech applications are increasingly used
in clinical work. Nurse training programs have previously
been very time consuming and growing nurses have faced
difficulties in adapting to these advanced and complex
equipments (13-15). Traditional training generally uses
paper textbooks, flow charts posted around the workplace,
and demonstration videos of the whole process. Growing
nurses were traditionally trained in group classes and
internships with teachers. Problems with this method
include that paper-based textbooks are often too dense with
words, the content is not prominent, and the explanations
are not vivid and specific. The nurse has no time to properly
engage with such training around their busy work schedule.
Moreover, text descriptions are interpreted differently
by everyone, and there may be subsequent differences in
practical application of the learning. Flowcharts posted in
the work area often contain small scripts, which are not
convenient for reading and querying, and they cannot
adequately describe details of equipment installation
and operation. The demonstration video of the whole
process requires extra learning and training time, involves
multimedia equipment, and is often not detailed enough.
Storage in a personal mobile phone consumes a lot of
storage space, and it is not conducive to selecting specific
content when viewing. If it is stored on a network platform
and played through the network, it is limited by network
conditions, which does not facilitate watching and learning
anytime and anywhere near the equipment.

In the training of neurosurgery growing nurses in the
operating room, the use of information-based 2D code
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equipment operation demonstration can teach the operating
steps through visual and intuitive learning, minimize
differences in personal understanding, and avert inconsistent
or even irregular operation details. Video playback relies on
the internal local area network, which means students will
not incur network traffic costs. The playback tool can be a
personal smart phone, or a public tablet or computer, which
are easy to obtain and can be moved flexibly. The trainee
can choose to focus on their less skilled areas to more
efficiently improve their competency. At the same time,
the details of operation can be more prominently expressed
through the early video production. Through the video,
the operation process can be demonstrated more clearly,
and operation details can be displayed from multiple angles.
Concurrently, parameters can be set through the platform
to record the number of times and duration of each nurse’s
study, which is conducive to collating data of the nurse’s
performance, analysis of the nurse’s learning behavior and
habits, and provides a wealth of information for training
optimization and management. The video production skills
can also be taught to members of the specialist team. For
young growing nurses, it also increases the enjoyment of
learning equipment operation. The rapid development of
the way information is transmitted in the operating room
has greatly promoted the delegation of manpower in the
operating room (16,17). We can also apply informatization
to our specialty management teams. In addition to using the
2D code for operation demonstration, for the actual use of
neurosurgery equipment and equipment, the 2D code could
also be used to eliminate the need to manually complete
equipment registration by directly scanning the 2D code to
complete training.

The job and vocational training satisfaction of growing
nurses is of great significance to clinical work and the
growing nurses’ professional development and employment
stability (17-19). However, the current fast-paced society,
high work pressure, fierce competition, explosion of
information, and continuous popularization of high-tech
applications in practice have caused growing nurses to face
unprecedented challenges and resistance (20,21). In actual
work, growing nurses, like doctors, continue to receive
training while working to improve their work ability. If
the training mechanism is not a good, it will inevitably
cause growing nurses to resist the training, reduce the
effect of training, and ultimately not promote completion
of the work. If growing nurses can actively participate in
the use, maintenance, and even improvement of advanced
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instruments and equipment, they will play a key role in
promoting the development of medical devices (22-24). At
present, many hospital managers attach great importance
to training growing nurses to master and use medical
equipment (25-27). The method of training is one of
the important topics. Through exploration, this research
provided a flexible, vivid, and targeted training method.

The shortcomings of this study included that it only
observed the training of growing nurses in operating room
on neurosurgery instruments and equipment, and therefore
did not encompass equipment commonly used in other
disciplines in the operating room. This method needs to
be further promoted in the future throughout a broader
range of specialist equipment and disciplines. The inclusion
of larger samples of growing nurses in operating room
from multiple medical centers in the future is necessary to
conduct comparative studies, so as to further observe and
continue to improve the training effect of this method.
And multiple-center, randomized and controlled study is
warranted in the future.
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