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Preoperative animated videos reduce education 
time and increase content awareness for patients 
with digital subtraction angiography-guided 
implantable venous access ports
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Yan Zhang, MDa,*

Abstract 
This study aimed to discuss the clinical value of health education using an animated video for postoperative patients with digital 
subtraction angiography (DSA)-guided implantable venous access ports. Retrospective study. Based on expert consensus and 
clinical experience, we created an animated video presenting postoperative health education for patients to watch after infusion 
port implantation and uploaded it to a multimedia room. A total of 93 patients who underwent DSA-guided implantable venous 
access port placement at our hospital from March to June 2022 and from July to October 2022 were selected. Forty-six patients 
who received traditional oral and written education from March to June 2022 were selected as the control group. Forty-seven 
patients who received animated video-assisted health education from July to October 2022 were selected as the experimental 
group. The time spent on health education and patients’ awareness of the educational content were compared between the 2 
groups. The time spent on health education in the experimental group was 3.51 ± 0.62 minutes, which was less than that of the 
control group, 6.76 ± 1.14 minutes (t = 17.07, P < .001). Patients’ awareness of educational content in the experimental group 
was 8.62 ± 1.26 points, which was significantly better than the control group’s 7.26 ± 1.63 points (t = −4.490, P < .001). Animated 
video-assisted health education can enable patients to gain a better understanding of educational content in a shorter time. 
Moreover, it can improve nurses’ interventional efficiency. Therefore, this health education method is worthy of clinical promotion.

Abbreviations: CVCs = central venous catheters, DSA = digital subtraction angiography, IVAP = implantable venous access 
port.
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1. Introduction
An implantable venous access port (IVAP) is a closed infusion 
device that is completely implanted in the body and can be used 
for long-term infusion of highly concentrated and irritating 
drugs.[1–3] It is widely used because, compared to other central 
venous access devices (i.e., non-tunneled central venous cathe-
ters [CVCs], peripherally inserted CVCs, and tunneled CVCs), it 
has aesthetic advantages, as well as the advantages of a low drug 
extravasation rate, low infection rate, and a long maintenance 
interval.[4,5]

Postoperative health education after infusion port implanta-
tion aims to inform patients about the postoperative position 
and puncture site, infusion port maintenance, post-discharge 
guidance, and related precautions.[6,7] Studies have shown that 

effective health education can directly affect postoperative 
recovery.[8,9]

Various forms of postoperative health education, such 
as interviews, have been reported, most of which consist of 
oral or written explanations.[10–12] However, there are disad-
vantages to this, such as difficulty in understanding, a high 
rate of forgetting, and boring text content.[13] Moreover, most 
patients have limited medical backgrounds and have difficulty 
absorbing relevant postoperative knowledge within a short 
period.

Studies have demonstrated video applications of preopera-
tive education on infusion port implantation, including ther-
apeutic regimens, types of infusion ports, surgical procedures, 
and intraoperative cooperation. However, there are only a 
few video applications regarding 24-hour post-infusion port 
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implantation, during treatment, and home care guidance.[14] 
Meanwhile, with the change in China’s medical policies, infu-
sion port implantation-related medical materials have been 
included in the basic medical insurance catalog, which has led 
to a dramatic increase in their clinical use. Consequently, post-
operative health education work requires nurses to invest a lot 
of their time and energy. Therefore, it is crucial to develop a 
rational and efficient postoperative health education model. 
Our group produced an animated video, a relatively novel and 
attractive media, about the precautions to be taken after infu-
sion port implantation. We then applied this to postoperative 
health education.

This study aimed to investigate the superiority of animated 
video-assisted postoperative health education by comparing its 
effectiveness with traditional oral and written postoperative 
health education explanations for patients after infusion port 
implantation.

2. Methods

2.1. Study design

This retrospective study was designed to evaluate the effective-
ness of animated videos in health education for postoperative 
patients using a digital subtraction angiography (DSA)-guided 
IVAP.

2.2. Participants

We reviewed the records of patients who underwent infu-
sion port implantation at our hospital. The inclusion criteria 
were indications for infusion port implantation, clear con-
sciousness, barrier-free language communication, and basic 
listening, speaking, reading, and writing skills. Patients with 
a medical history or mental illness were excluded from the 
study.

2.3. Sample size

We considered health education to be face-to-face oral or writ-
ten explanation, before March 2022. During this period, we did 
not record the patients’ awareness of the educational content or 
the time spent on health education; subsequently, we noted this 
issue and began collecting data in March 2022. Through this 
process, we realized that the patients had a poor understanding 
of the health education content after infusion port implantation. 
Therefore, we produced an animated video of the precautions to 
be taken after infusion port implantation, applied it to postop-
erative health education beginning in July 2022, and collected 
the relevant data. Ultimately, 93 patients were included in this 
study. A sum of 46 patients between March and June 2022 and 
47 patients between July and October 2022 were included in the 
control and experimental groups, respectively.

2.4. Venous access port implantation procedure

The implantation procedure was as follows: The patient was 
placed in a supine position. Preoperative marking and disin-
fection were performed, and local infiltration anesthesia was 
administered. A posterior approach puncture in the internal 
jugular vein was administered, guided by ultrasound, and the 
guidewire was placed. The peel-away sheath was exchanged, 
and the catheter was inserted. A pocket of about 1 at 2 cm 
below the clavicle of the chest wall was established. A tunnel-
ing device was used to guide the catheter from the neck inci-
sion to the pocket. The catheter and the infusion port were 
connected, and the catheter length was adjusted according to 
the X-ray. The incision was closed. Finally, the needle puncture 
was made, and the catheter was locked with heparin saline. 

All postoperative health education work was completed by the 
same nurse (with > 5 years of interventional work experience). 
The hospital ethics committee reviewed the study protocol.

2.5. Intervention methods for the experimental group

2.5.1. Study group establishment. The study group had 
6 members. The departmental head nurse served as the team 
leader and was responsible for formulating the duties and the 
overall planning and implementation of the project. Nurse A 
was responsible for patient education. This nurse was selected 
based on the following criteria: an intermediate title or above, 
good communication skills, proficiency in catheterization 
room workflow, rules, and regulations, and a comprehensive 
understanding of postoperative health education content, 
especially regarding post-infusion port implantation. Nurse B 
was responsible for the data collection and analysis. Nurse C 
produced the animated videos. Nurse C’s selection was based 
on the following criteria: a keen interest in collecting pictures, 
animations, and audio materials and an ability to make full 
use of computer technology to design artistic images to present 
medical knowledge in the form of animation. An information 
technology engineer was responsible for playing the animated 
video in the department’s multimedia room. The director of 
the interventional department (a senior physician) served as a 
project consultant and was responsible for quality supervision 
throughout the process.

2.5.2. Animated video content determination. The animated 
video content was developed based on expert consensus, 
product specifications, clinical experience,[6,15] and other 
relevant information. This included the following: First, during 
the 24-hour post-operation period, patients were instructed 
to try to rest in bed and reduce activities, adopt a supine or 
healthy-side lateral position, maintain a healthy postoperative 
diet, and monitor soreness at the puncture site, which should 
self-resolve in 1 to 2 days. They were also told that the infusion 
could be administered immediately after surgery. Second, 
treatment instructions included directions to wear loose 
clothing, avoid strenuous exercise, replace the butterfly needle 
pathway management during the infusion, and take precautions 
for CT and MRI examinations. Third, instructions for home 
care guidance included the need to observe the wound and seek 
prompt medical treatment in the presence of any abnormalities. 
Other instructions were related to exercise guidance, daily 
maintenance, and removal of the infusion ports.

2.5.3. Animated video creation. The video was produced 
online on a computer. First, the theme of “postoperative health 
education” was introduced by an interventional nurse who 
noticed that patients displayed anxiety and confusion after 
infusion port implantation. Planning was designed according to 
the video content, and the video script was written in easy-to-
understand language. Interventional nurses were selected during 
the creation of these videos. During video editing, animated 
materials were added, followed by post-production synthesis 
with red scrolling lyrics presented at the bottom of the screen 
and video captions highlighting key content. Finally, a gentle 
voice representative of popular science was used for the video 
narration, and slow background music was added. After the 
initial draft was completed, the head nurse organized a team 
meeting to promptly address existing problems before the video 
adoption. The completed animated video lasted for 4 minutes 
and 53 seconds, as shown in Figure 1.

2.5.4. Specific implementation process for animated 
video-assisted postoperative health education. The 
multimedia room was located near the catheterization room 
and was equipped with computers, projectors, and seating. 
The environment was quiet, clean, appropriately lit, and warm. 
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When patients and their families arrived in the catheterization 
room, the interventional nurse guided them to the multimedia 
room to repeatedly watch the animated video. They were also 
informed that following the WeChat channel by scanning the 
QR code would allow them to watch the video anytime and 
anywhere. After surgery, the nurse distributed brochures and 
verbally educated the patients on a one-on-one basis. During 
the patient education process, the nurse spoke in a calm tone, 
patiently answered questions about information the patients did 
not understand until they had fully grasped the concepts, and 
concluded the session when no more questions were asked.

2.6. Intervention methods for the control group

Patients in the control group received the standard method of 
education without the animated video. The nurse distributed 
brochures and verbally educated the patients one-on-one after 
the surgery. During the patient education process, the nurse 
spoke in a calm tone, patiently answered questions about infor-
mation the patients did not understand until they had fully 
grasped the concepts, and concluded the session when no more 
questions were asked.

2.7. Main research tools

2.7.1. The research participants’ basic characteristics. The 
researchers designed the questionnaire, which included 
demographic information (sex, age, and education level) as well 
as the purpose of the IVAP.

2.7.2. Time spent on health education. A timer was used 
to calculate the time nurses spent on postoperative health 
education from start to end.

2.7.3. Patients’ awareness of education content. A relevant 
questionnaire was developed based on the video content, and 
the expert coordination coefficient was calculated using the 
Delphi expert consultation method, which indicated good 
agreement with the experts’ opinions on the selected indicators. 
The questionnaire had a total of ten questions, and question 
type (6 single- and 4 multiple-choice) was indicated before each 
question. The 3 topics were 24-hour post-operation, treatment 
period, and discharge instructions.

2.8. Statistical analysis

SPSS21.0 was selected for data sorting and statistical analysis. 
The measurement data that were assessed for normality were 

expressed as mean ± standard deviation, and the t-test of inde-
pendent samples was employed for between-group comparisons. 
Counting data were expressed as frequency and percentage, 
using the X2 test of independent samples for between-group 
comparisons. Differences were considered statistically signifi-
cant at P < .05.

2.9. Ethical considerations

Research protocols were performed in accordance with the 
relevant guidelines and regulations. All instruments and meth-
ods were approved by the Ethics Committee of the Hospital 
(approval no. 2022-0247).

3. Results

3.1. General patient characteristics

Information about sex, age, education level, and purpose of the 
IVAP was collected for the 2 groups, and there were no sig-
nificant differences in the general data (P > .05), as shown in 
Table 1.

3.2. Comparison of the time spent on health education and 
the patients’ awareness of educational content

The time spent on health education and patients’ awareness of 
educational content were compared between the 2 groups, and 
the differences were found to be statistically significant (P < .05), 
as shown in Table 2.

4. Discussion

4.1. Animated video-assisted postoperative health 
education is an effective measure to improve patients’ 
awareness of education content after infusion port 
implantation

In this study, patients’ awareness of educational content in the 
experimental group registered 8.62 ± 1.26 points, which was 
significantly better than the control group’s 7.26 ± 1.63 points. 
This is consistent with the findings of experts such as Aisah, 
Supad, and Platto,[16–18] who found that multimedia forms such 
as animated videos can enhance the effectiveness of health 
education.

Postoperative precautions for infusion port implantation 
are multifaceted. Previously, such information was primarily 

Figure 1. The screen of animated video “daily maintenance for implantable venous access port”. IVAP = implantable venous access port.
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accessible to patients through pamphlets or verbal indoctrina-
tion by surgical nurses. Currently, DSA-guided IVAPs are clas-
sified as low-level care, and the related nursing procedures are 
not complex. Such procedures are typically performed by only 
1 nurse, resulting in limited human resources.[19,20] Therefore, 
the traditional mode of providing information can easily over-
whelm patients, making them feel that the information sessions 
are too short. This directly affects their interest in receiving con-
tent, ultimately leading to a decline in compliance and difficulty 
in comprehending patient education materials.[21]

A vivid and easy-to-understand animated video was produced 
and uploaded to a multimedia room accessible to patients. The 
video content was developed based on expert consensus and 
information brochures developed by the department. The con-
tent was systematic, comprehensive, standardized, and scientifi-
cally sound. In practice, patients and their families can watch the 
video online according to their needs, either when they arrive at 
the catheterization room to wait for the procedure or after sur-
gery. Animated videos help patients deepen their understanding 
through both visual and auditory stimulation.[22–24] Furthermore, 
by using situational drama as a mode of introduction, videos 
promote patient empathy and enhance their interest in the con-
tent. Additionally, patients do not experience time restrictions 
when watching videos; therefore, they have more time to learn. 
This compensates for the shortcomings of traditional methods, 
which often provide insufficient time for patient education.

In the experimental group, in addition to playing the video on 
a loop, the nurse issued brochures and provided oral explana-
tions, thus deepening patients’ engagement with the educational 
content. Compared to the control group, the experimental 
group’s mode of health education clearly provided them with 
advantages in terms of learning methods, time, content, and 
other aspects. This is also an important reason for ultimately 
enhancing the patients’ knowledge of educational content.

4.2. Animated video-assisted postoperative health 
education can shorten the time spent on health education

This study’s results revealed that the time spent on health educa-
tion in the experimental group was 3.51 ± 0.62 minutes, which 
was significantly less than the 6.76 ± 1.14 minutes in the control 
group. We believe this is related to the following factors.

First, the patients’ medical backgrounds were limited. All 
patients underwent infusion port implantation for chemother-
apy, and most had no more than a high school level of educa-
tion. This result is consistent with the findings of Tao et al.[25] 
A low education level is directly linked to a patient’s inability 

to understand the content of oral or written expressions in a 
timely and adequate manner, and it may even lead to misun-
derstandings. Therefore, nurses had to repeatedly emphasize the 
content, which required a lot of time and energy to ensure that 
the patients understood the information accurately.

Second, animated videos have several advantages. With intu-
itive images, animations, and sounds, the video transformed the 
originally profound and complex medical knowledge into vivid 
graphic material that the patients could more easily comprehend.

In other words, patients in the experimental group already 
had a certain degree of understanding of the educational content 
by repeatedly watching the video before the nurses presented 
their health education. Therefore, even though the patients did 
not have a solid medical background, they were able to keep 
up with the pace and ideas without interrupting the nurses’ 
explanations or repeatedly asking questions to understand the 
information, making the education process smoother and less 
time-consuming.

5. Conclusions
The production of scientific, reasonable, and high-quality 
animated videos can compensate for the shortcomings of tra-
ditional health education. Animated videos can enhance the 
patients’ understanding of educational content and improve the 
efficiency of interventional nurses. This will have a multiplier 
effect on the development of postoperative health education 
after infusion port implantation. This study was conducted at 1 
hospital’s invasive intervention center. We recommend that the 
reliability of our research results be further verified by expand-
ing the sample size or combining multiple centers to examine the 
effects of video educational interventions.
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