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Abstract
Background: Health education is an educational activity, which can help to improve the individuals and
groups health care knowledge, establish basic health concepts and voluntarily adopt healthy behaviors
and lifestyles through information dissemination and behavioral intervention. As one of the key
in�uencing factors of patients’ rehabilitation, health education with high quality and e�ciency has been
gaining more focus. Nowadays, health education in surgical intervention departments is mainly carried
out by oral face-to-face communication and guidance from admission nurses; however, this is time-
consuming and laborious. In addition, oral guidance is in�uenced by the nurse’s ability for expression and
acknowledgement.

Methods: This is a protocol for a perspective, parallel-group RCT conducted at a Hepato-Pancreato-Biliary
surgery institute in Lanzhou. A total of 184 patients aged ≥18 years with general surgery illness and
acceptable surgery, will be randomly allocated to 1 of the two groups (1:1 ratio). Conscious, cooperative
Chinese speaking patients with primary school or above education level were recruited in the study. Each
participant will have a baseline assessment at the hospital and the clinical data will be collected. In the
group of multi-media video education, routine content of health education will be videotaped and played
by the nurses on the �rst day of admission of the participants. Primary outcomes are nursing workload,
and satisfaction of patients, family members, doctors and nurses. Secondary outcomes will include
patients' anxiety level, inquiry time, time taken by the patients and their family members to watch videos.

Discussion: This study investigates the two types of health education methods for surgical patients.
These results may help reduce the workload of nurses, without impacting the satisfaction of surgical
patients.

Trial registration: NCT03989401. Registered on 17 June 2018. 

Introduction
With the change of medical model, health education has become one of the most important contents of
nursing work and runs through the whole work process. As the executor of health education, nurses need
to master abundant medical knowledge and improve cooperation of patients for treatment and care.

A number of studies have demonstrated that surgery operations usually causes severe physical and
mental stress on patients. Fear and anxiety due to the uncertainty of surgery may �nally affect patient’s
surgical e�cacy and recovery. Therefore, health education for perioperative patients has attracted great
attention of many medical experts and clinical psychologists all around the world [1]. Many studies have
shown that high quality health education can signi�cantly reduce the perioperative fear, anxiety and pain
of patients caused by surgical trauma and can reduce the incidence of various complications e�ciently
after surgery [2,3]. For this purpose, surgical nurses require more health education to reduce the mental
and physical trauma after an operation. This is another reason that surgical nurses face much more
workload than internal medicine nurses
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Health education constitutes the major part of nursing work in patient’s medical management[4]. Health
education methods satisfying patient’s needs during perioperative period can not only arouse patient’s
interest in health education, but can also help the patients to correctly understand the relevant knowledge
of disease and obtain training of the skills of recovery [5]. It plays an important role in patients’ recovery
of diseases and prevention of complications [6].

At present, health education in the department of surgery is mainly carried out through face-to-face oral
communication and guidance from admission nurses, which is time-consuming and laborious [7]. In
addition, oral guidance is in�uenced by the nurses’ ability of expression and acknowledgement. Although
a number of relatively good health education methods are available, such as reference books,
communication apps such as WeChat [8-11], lack of comprehensive guidance and narrow application
ranges make their clinical utilization limited. Information-based health education is a model combined
with audio-visual stimulation and patient’s own participation. Mobile terminals make patients gradually
accept relevant health knowledge and functional exercise according to the hospitalization cycle, and at
the same time, make health education work procedural, standardized and speci�c. Yang et al.[12]
conducted a four-month study on comprehensive health education model for high-risk stroke patients
(including watching videos, distributing health education manuals and lectures, simulating role-playing
and personalized counseling), and concluded that this program had signi�cant effects on improving
patients’ stroke medical knowledge increasing pre-stroke symptom warning and reducing the possibility
of pre-hospital delay. Liu J et al.[13] also con�rmed the use of WeChat public account in perioperative
health guidance for parents of children undergoing herniorrhaphy, and showed that it improved the
parents' awareness of perioperative period and help their children to prepare for surgery thus reducing the
incidence of cancellations. Similarly, Amutha et al.[14] used intensive dietary intervention based on the
Internet (12 courses updated every six months every two weeks) in type 2 diabetic patients, which showed
that network intervention was a feasible way to implement chronic disease management. In another
study [15] 25 minutes preoperative observation was applied to patients with coronary heart disease
(including coronary atherosclerosis and coronary symptoms) and catheter insertion. Health education
related to arterial surgery can familiarize patients with surgical complications, procedures and home care
after discharge. This study showed that educational video intervention could effectively reduce the
perioperative anxiety. However, there are only a few studies reporting the outcome of nurse’s workload
and patient’s satisfaction with multi-media education. The aim of this study is to assess whether
multimedia-video education can reduce the nurses’ workload and without affecting the satisfaction of
surgical patients.

Aim

The aim of the study is to determine the effect of multimedia health education in reducing the workload
of nurses, without affecting the patients’ satisfaction.

Objectives and hypotheses
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  .  Determine if Multi-media health education may reduce the workload of nurses compared with
conventional health education.

.  Determine whether Multi-media health education does not decrease the satisfaction of patients, family
members, doctors and nurses about health education in surgical ward on admission.

Evaluate if Multi-media health education may reduce patient’s' anxiety level on the second day of
admission.

Methods
Study design and sites

This study is a perspective randomized controlled intervention trial with two arms (multimedia-video
health education and usual health education) and four time points of data assessment (screening,
baseline, the day of admission and the second day of admission), which will be conducted at a Hepato-
Pancreato-Biliary surgery institute of Gansu province in China and will be conducted over approximately
12 months (between June 2019 and June 2020). A total of 184 participants with general surgery illness
and who need surgery will be recruited.

Participants will be randomly allocated to receive either: (i) multimedia-video health education or (ii)
conventional health education. The trial design is outlined in �gure 1. Ethical approval for this trial has
been obtained from the ethics committee of the First Hospital of Lanzhou University (registry number:
LDYYLL2019-203). The trial is registered at Clinical Trials.gov (NCT03989401).

Participants and selection criteria

Participants with general diseases requiring surgical treatment are eligible for the study. The inclusion
criteria for these index participants is as follows: (i) older than 18 years with general surgery diseases and
need surgical treatment, (ii) with primary school or above education history, with clear awareness, (iii) can
cooperate with the collection of clinical data, (iv) can communicate in Chinese, (v) signed the informed
consent. Patients will be excluded if they have (i) visual and hearing impairment, (ii) mental illness,
dementia or other mental disorders, (iii) complications of heart, brain and nephropathy, (iv) lack of self-
care ability (v) emergency and are critically ill, (vi) been previously included in other study.

Assignment of interventions

Randomization and blinding

Patients will be randomly assigned, using a random number table generated by SPSS software, to
multimedia-video health education or convention health group with 1:1

allocation. The randomization numbers were independently stored and encoded in 184 sealed, opaque
envelopes. When a patient meets the inclusion criteria, two nurses �rst record the name and the code of
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the next unopened envelope, and then open the envelope and sign their names

To ensure blinding of patients and study staffs, sealed randomization envelopes will be kept in a locked
cabinet only accessible to study personnel who is not involved in measurements of outcomes. But
nursing workload and the time of watching the health educational videos by the patients and their family
members will be assessed by the researcher, responsible for this research.

Interventions

The First Hospital of Lanzhou University is a teaching hospital, where health education on admission is
provided by nurses. All clinical nurses will be trained in relevant knowledge of health education before the
start of the study.

Multimedia-video health education

According to the general surgical nursing routine, nurses will take the patients and/or family members
into ward and explain how to use the multi-media video player to get the health education, then turn on
the TV to play the videos on admission. The contents of health education video include: (i) hospital and
ward environment, (ii) main clinical staff, (iii) safety precautions, (iv)hospitalization preparation, (v)
visiting system, ward round and ask for leave system, (vi) routine medical examinations and precautions,
(vii) dietary guidance and precautions, (viii) rehabilitation guidance and precautions, (viii) knowledge of
taking medication and patient identi�cation issues. Besides, they will tell the participants and their family
members to consult the doctor or nurse in case of any queries. At the same time, experimental group and
control group will live in separate rooms, to minimize mutual interference

Usual care education

Participants in the control group will get face-to-face oral health education by trained clinical nurses on
admission. Contents of oral education are same as video, and nurses will also tell the participants that
they can communicate with the doctor or nurse in case of any queries.

Outcomes
Primary outcomes are nursing workload and the satisfaction of patients, family members, doctors and
nurses. These will be measured as following:

(1) To assess the nursing workload, working hours of nurses spent on the admission guidance in the �rst
24 hours of admission, and which include the time spent on guidance and addressing the patient’s
inquiry, collected by pre-designed forms.

(2) The satisfaction of patients and family members will be evaluated in the pre-designed questionnaire,
which consists of 11 domains. These domains are: environment, disease, dietary, daily life and behavior,
smoking situation and advice of giving up smoking, enhanced recovery after surgery, health examination,
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taking medicine, safety knowledge, duration of health education, and the kind of health education Every
term of the questionnaire is represented by stars from one to �ve, also one to �ve scores, where one star
represents unsatisfactory, and �ve stars represent highly satisfactory. The questionnaire is ranged from
11 to 55, 11-21 represents unsatisfactory, 22-32 represents not quite satisfactory, 33-43 represents
generally satisfactory and 44-55 represents highly satisfactory.

(3) The satisfaction of doctor and nurse will be accessed by pre-designed questionnaires. It assesses
doctor’s and nurse’s satisfaction after health education on admission under the following domains
environment, disease, dietary, daily life and behavior, smoking situation and advise to give up smoking,
rapid recovery, health examination, taking medicine, safety knowledge, duration of health education, and
the way of health education service attitude, professional knowledge, patient's condition and
professional image. This questionnaire has 15 satisfaction questions, every term of the questionnaire is
represented by stars from one to �ve, and also one to �ve scores, where one star represents
unsatisfactory, and �ve stars represent highly satisfactory. The scores range from 15 to 75, where a score
of 11-29 represents unsatisfactory, a score of 30-44 represents not quite satisfactory, 45-59 represents
generally satisfactory and a score of 60-75 represents highly satisfactory.

The secondary outcomes are patients' anxiety level before and after health education, patients’ family
members health education content enquire time, and the health education videos watching time.

(1) Patients' anxiety level before and after health education is measured by the Zung Self-Rating Anxiety
Scale (SAS) [16], which is designed by William WK Zung to quantify the level of anxiety for patients
experiencing anxiety related symptoms. The SAS consists of twenty questions which are scored as 1-4
points individually (1, rarely; 2, some of the time; 3, very often/often; 4, almost/always) and have �fteen
questions about increasing anxiety levels and �ve questions about decreasing anxiety levels, resulting in
20-80 raw score. The total raw score consequently has to be converted to an “Anxiety Index”. The clinical
interpretation of one's level of anxiety is 20-44 represents normal range, 45-59 represents mild to
moderate anxiety levels, 60-74 represents marked to severe anxiety levels and 75-80 represents extreme
anxiety levels.

(2) The time taken by patients or their family members, in inquiry and watching the health education
videos, are recorded by a pre-designed table.

Participant timeline

Please see table 2.

Sample size

Sample size and statistical power has been calculated by health education Group AB of Statistical
Analysis Software (SPSS), based on the previous studies [17] assessing the satisfaction of health
education. A power calculation was based on the primary outcome of satisfaction score on the health
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education of patients. Previous studies [18,19] have demonstrated that a difference in the satisfaction
score on the health education of patients between two groups constitutes a clinically meaningful change
in satisfaction. Based on the computational formulae to compare the two means and other earlier
�ndings regarding effects of satisfaction of health education, we estimated that a sample size of N=184
(i.e. n=92 participants in each group) will reach a ≥ 80% power to detect a similar clinically relevant
difference in the primary outcome measure between the treatment groups at an alpha level of 5% (two-
sided test).

Statistical analysis

After the data are entered into Excel, the statistician will check the input data in detail to ensure the
rationality and integrity of the data. After the inspection, data will be imported into SPSS 22.0 software
for the statistical analysis. All statistical tests will be performed using a two-sided test and p-value less
than 0.05 (two tailed) will be considered statistically signi�cant. Quantitative data will be summarized
using mean and standard deviation (M±SD), qualitative data will be expressed as frequency distribution,
and Kolmogorov-Smirnov test will be used to assess whether normal distribution is satis�ed. Chi-square
test will be used to analyze the relationship between independent qualitative data, t-test will be used to
compare the mean values between the two groups for quantitative data satisfying normal distribution,
and rank sum test will be used to compare the average values of the two groups for quantitative data not
satisfying normal distribution. Analysis of variance will be implemented to compare the continuous
variables between the groups.

Recruitment

The recruitment would last 12 months and began in August 2019. This duration was estimated based on
the number of patients admitted to the Special Surgery Department of the �rst hospital of Lanzhou
University, in the past 2 years. To obtain the adequate participant enrollment, relevant work on the study
would be performed around the clock, including the nights and weekends.

Data management and monitoring

Specially trained study staff will collect the data required for the trial. The research staff will interview
each participant at baseline to collect the data on patient characteristics and conduct the assessments
for those questionnaire-based outcomes. During the interview, participant will receive paper-based
assessment forms (questionnaires), and will be given adequate time for the completion of these. The
completeness of each questionnaire will be checked at the end of the interview by the research staff for
the quality purposes. To reduce study staff bias, study staff will be retained and supervised weekly to
ensure the optimum degree of comparability. The source of information will be the patients and their
family members. Data will be recorded on a case table at the time of assessment and data collection will
be held at the hospital. All data are controlled by two people and entered into the computer. This allows
for plausibility checks at the time of input and will avoid the errors that would otherwise result from
transferring the data from written notes to a computer. Written informed consent forms will be kept in a
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locked �ling cabinet, while a password-protected list that matches participant ID numbers with personal
information will be stored separately from pseudo-anonymized data. List matching participants’ personal
information with their ID number will be deleted and consent forms maculated 5 years after study
completion. At this point, all data will be completely anonymous. All trial authors will have access to the
ultimate trial dataset.

Harm, and auditing

Serious and nonserious adverse events, considered related to the trial, will be rigorously and carefully
recorded. A auditing committee consisting of a surgeon and a nurse will supervise the trial at least once
every month. They remain independent audit the frequency, procedures, blind and safety of the trial.

Quality assurance and safety

Research and Design Phase

(1) At the stage of research and design, communicate with quali�ed teachers, discuss the feasibility of
research methods and ensure the correct implementation of each link. (2) Before the start of the study, all
researchers should be able to understand and master the purpose, content, steps and precautions of the
study, and should be tested. After the start of the study, follow-up guidance should be provided to the
researchers to ensure the quality of the study.

Data collection stage

(1) Formulate the strict inclusion and exclusion criteria, and to select research objects strictly according to
the inclusion criteria. (2) During the course of the study, the researchers give accurate records of the
health education and the patient’s condition every day. (3) All the members of this research group are
nurses that have worked in the department of general surgery for more than �ve years and have received
special health education training. The members of the research group include instructors, researchers,
data collectors and statisticians. They have a clear division of the labor and all work together. (4) Subject
group members regularly give feedback on the research, discuss the existing problems and make plans
for the next month.

Data entry and analysis stage

(1) On the data input stage, all data will be checked by two people and entered, and statistical analysis
will be carried out on the premise of ensuring the correctness of data.

(2) In the process of data analysis, all are instructed to listen to the advice of the professional statistical
instructor.

Ethical considerations
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This is a clinical experimental study and will not cause substantial moral hazard. In the process of
research, the following principles would be strictly observed: (1) the principle of informed consent would
be followed. Only those subjects will be included who understand the nature and purpose of the study
and voluntarily agree to participate and sign a written informed consent. (2) Patients would have the right
to refuse participation and withdrawal at any time. (3) This research would be bene�cial for the patients’
disease recovery and physical and mental development. (4) The researchers would keep the personal
information obtained in this research con�dential. When research results are published publicly, no matter
whether the patients agree  or not, are all aliases, and the real name will not appear.

Protocol amendments

Any changes to the inclusion criteria, outcomes, and analyses would require approval from the ethics
committee and the clinical trial.

Con�dentiality 

Data would be treated in a con�dential manner. During the whole experiment, the patient's name,
hospitalization number, and other sensitive information would not be exposed through coding.

Access to data

All investigators will have access to the �nal trial data set after the end of the study.

Dissemination

Results will be presented at academic conferences and published in peer-reviewed journals. We will
inform the participants of the results via E-mail.

Discussion
With the change of medical model, health education has become one of the important components of the
nursing work. As the executor of health education, nurses must master the medical and health education
knowledge so as to enable patients to cooperate actively with treatment and nursing. To know whether
multimedia health education can meet the needs of high quality, high e�ciency and low-cost nursing is
the main purpose of this study.

A large number of studies at home and abroad have shown that most surgical patients have different
degrees of psychological stress reaction against perioperative periods. Therefore, health education in
such patients has attracted great attention for many medical experts and clinical psychologists at home
and abroad [20]. Studies have shown that good health education can signi�cantly reduce the
perioperative patients' fear, anxiety and pain caused by surgical trauma, and achieve disease prevention
and treatment and reduce the incidence of various complications after surgery. Providing health
education to the patients is also an important part of the medical management. Providing health
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education, using a method oriented to patients' needs during perioperative periods, can not only arouse
patients' interest in the health education, but also improves patients' awareness about the diseases. It is
of great signi�cance to promote the recovery of the patient and in the prevention of complications

However, the traditional way of health education is one-to-one oral explanation, which is boring and lacks
uniform norms and standards. Moreover, due to the differences in professional level, language expressive
ability and emotional communication ability of nurses, there may be big deviations in the content and
effect of different levels of nurses' education [21]. In addition, due to the difference in patients' age,
gender, education, emotional and physical conditions, the acceptance of health education content is
different. Although there are some image health education methods, such as booklet [22,23],
WeChat[24,25], the lack of comprehensive guidance, and narrow application scope, makes them non
conducive to clinical popularization. Multimedia video is as an effective health education method which
has been widely used in other medical and health �elds, such as for cardiovascular disease (CVD)
patient’s [26] health education. Studies have shown that [27] video presentation is easier to understand
than the simple oral presentation. Patients gain knowledge from the healthy education video which
enables them to get a more accurate cognition of the surgical process, to develop disease self-
management ability[10], and reduce perioperative anxiety.

Health education, using advanced technology such as multi-media to manage an individual or a group,
improves the quality and effect of the clinical health education. It realizes the personalized needs of the
health education object, and makes a systematic closed-loop mode to achieve the maximum health
bene�ts using limited resources, so as to help medical staff better evaluate and manage the surgical
patients. The aim of this study was to compare the effectiveness of the multimedia-video health
education with conventional methods to educate the patients in surgical wards upon admission, in order
to �nd out higher quality, e�cient and low-cost health education program for the surgical patients, and
then improve the connotation of nursing, so that the effect and e�ciency of high-quality nursing services
can be improved most. We hypothesize that information health education could reduce nurses' workload
while not affecting the patients' satisfaction. The main limitation of this study is as follows: (1) A
multicenter study was not conducted and the informationized health education for internal medicine
patients was not adopted; (2) no speci�c health education methods was implemented for the different
diseases and populations.

Strengths And Limitations Of This Study
► Integration of a multi-media system with a clinical health education care service can potentially
improve the nurses’ workload.

► The multi-media health education system delivers core recommendations for patients in the surgical
ward, evident by the enhanced recovery after surgery (ERAS).
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► Speci�c health outcomes of relevance to the multi-media health education system will be measured in
this study.

► The study is limited to a single-center study, and as a purely surgical patients, the multi-media health
education does not include different diseases and populations.

Trial Status
The LCEVP protocol version is 3.0 (as of 15 May 2019). The trial started recruitment on 10 August 2019.
Maybe we would complete the recruitment on 10 August 2020.

Abbreviations
LDYYLL: Ehics committee of the �rst hospital of Lanzhou University, NCT: Clinical Trials. Gov, ERAS:
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Figure 1

Flow diagram for the health education trial
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