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Abstract. Elder abuse has been recognized as an important public health problem,
and will become increasingly serious as the world’s population ages. Therefore,
the first problem that needs to be solved is the detection of the incident by the
outside world. This study proposes a real-time abuse detection method based
on OpenPose, an open source human posture tracking technology. By extracting
the posture information of people in the care field, we can further analyze the
posture status and mutual position, as well as the changes of current and previous
movements, and determine whether there are abuse events in the field. This design
allows the family to be notified in case of suspected abuse to protect the rights of
the elderly from being violated.
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1 Introduction

Violence can bring people a lot of harm both in psychological or physical aspects.
Special attention needs to be paid to the violence toward the elderly, as the violence
toward the elderly has been recognized as an important public health issue. According
to the definition of the World Health Organization (WHO), elder abuse refers to a single
or repeated act or lack of appropriate action occurring within any relationship where
there is an expectation of trust, which causes harm or distress to an older person [1].
The results of past research have pointed out that nearly one-sixth of the elderly have
been subjected to violence within a year. The number of elderly people in the world
was as high as 141 million at the time of the study, and if the same ratio is maintained,
the number of elderly people subject to violence is estimated to be 330 million by 2050
[2]. Violence will cause great physical and psychological harm to the victims, and may
further affect their health. Therefore, how to protect the rights of the elderly and avoid
incidents are issues that need to be paid attention to. However, the occurrence of violent
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behavior is usually during the caregiver’s care process, when there are only two people,
the caregiver and the care recipient in most cases, and the incident needs to be notified
by the care recipient or a third party (e.g., family members). But in the past, the persons
being cared for were all disadvantaged parties, and even if they had the opportunity
to report, they might not dare to speak out due to their own physical or psychological
barriers, communication skills, fear of being taken into custody or receiving retaliation
[3]. This has led to the fact that such violence can only be discovered by family members
or a third-party non-primary caregiver a long time after its occurrence, and may even be
revealed after the death of the elderly.

Violent behaviors do not take place suddenly. It is mostly caused by a long-term
accumulation which consumes the patience of the caregiver, leading to physical and
psychological fatigue of the caregiver and resulting in violent behaviors. In addition, if
the care recipient has mental problems, the situation will become more serious. Mental
health problems have been proved to be indirectly related to violent behaviors [4]. Elderly
people with mental problems especially need the assistance of caregivers, which will also
increase the risk. However, according to a report by Alzheimer’s Disease International
(ADI) in 2019, it is estimated that there are more than 50 million people with dementia
in the world, and the number is expected to grow to 152 million by 2050, equivalent to
one more person suffering from dementia every 3 s from now on [5]. And, the results
of past studies have shown that dementia is closely related to age, which means that the
probability of this disease will be higher as people are getting older [6].

However, as per the data released by Ministry of Health and Welfare of Taiwan in
2018, Taiwan has officially entered the aged society as the proportion of the elderly over
65 years old accounted for 14.56% of the total population, and it is estimated that this
proportion will be as high as 20% by 2025. This figure means that Taiwan will enter the
stage of a super-aged society soon [7]. While the proportion of the elderly population is
so high, the number of people with dementia in Taiwan is estimated to have exceeded
290,000 by the end of 2019, and by 2061 the cumulative number will be as high as
880,000, which is equivalent to 5 out of every 100 people in Taiwan suffering from
dementia [8]. The above trends are already irreversible problems, and while trying to
slow down or even improve the situation, what we need to resolve is how to protect the
rights and interests of the elderly with dementia from being violated.

Under normal circumstances, it was possible to improve and solve through external
assistance when dealing with unreasonable treatment or even infringing on one’s rights
and interests, but if the above factors of communication skills, being afraid of retaliation
or suffering from mental diseases are considered, the discovery of the occurrence of the
incident may be more difficult. In the past, some family members installed cameras in
the home care field to record the overall care process, and add more protection to the
elders in the care process via achieving the remote real-time monitoring effect through
the Internet. But the family members cannot check the condition of the home every
minute and every second, which makes it impossible to know the situation immediately
when the incident occurs. Therefore, it is still impossible to effectively safeguard the
elders’ safety.

In summary, the main purpose of this study is to ensure that the elders are not treated
violently while being cared for. By using cameras installed in the care field, the situation
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in the field is captured and the images are automatically identified for real-time detection
of whether there is a violent incident, and real-time notification of the family members
of the elders at the moment of the incident to protect the rights of the elders from
being infringed. The overall structure of this study is introduced in 6 chapters. Section 2
reviews the research related to human activity recognition, Sect. 3 describes the data set
acquisition and image human posture extraction, Sect. 4 introduces the violent behavior
detection method proposed by this study, Sect. 5 presents the analysis of results after the
experiments, and Sect. 6 describes the overall research results of this paper.

2 Literature Review

Violence can bring people a lot of harm both in psychological or physical aspects.
Special attention needs to be paid to the violence toward the elderly, as the violence
toward the elderly has been recognized as an important public health issue. According
to the definition of the World Health Organization (WHO), elder abuse refers to a single
or repeated act or lack of appropriate action occurring within any relationship where
there is an expectation of trust, which causes harm or distress to an older person [1].
The results of past research have pointed out that nearly one-sixth of the elderly have
been subjected to violence within a year. The number of elderly people in the world
was as high as 141 million at the time of the study, and if the same ratio is maintained,
the number of elderly people subject to violence is estimated to be 330 million by 2050
[2]. Violence will cause great physical and psychological harm to the victims, and may
further affect their health. Therefore, how to protect the rights of the elderly and avoid
incidents are issues that need to be paid attention to. However, the occurrence of violent
behavior is usually during the caregiver’s care process, when there are only two people,
the caregiver and the care recipient in most cases, and the incident needs to be notified
by the care recipient or a third party (e.g., family members). But in the past, the persons
being cared for were all disadvantaged parties, and even if they had the opportunity
to report, they might not dare to speak out due to their own physical or psychological
barriers, communication skills, fear of being taken into custody or receiving retaliation
[3]. This has led to the fact that such violence can only be discovered by family members
or a third-party non-primary caregiver a long time after its occurrence, and may even be
revealed after the death of the elderly.

Violent behaviors do not take place suddenly. It is mostly caused by a long-term
accumulation which consumes the patience of the caregiver, leading to physical and
psychological fatigue of the caregiver and resulting in violent behaviors. In addition, if
the care recipient has mental problems, the situation will become more serious. Mental
health problems have been proved to be indirectly related to violent behaviors [4]. Elderly
people with mental problems especially need the assistance of caregivers, which will also
increase the risk. However, according to a report by Alzheimer’s Disease International
(ADI) in 2019, it is estimated that there are more than 50 million people with dementia
in the world, and the number is expected to grow to 152 million by 2050, equivalent to
one more person suffering from dementia every 3 s from now on [5]. And, the results
of past studies have shown that dementia is closely related to age, which means that the
probability of this disease will be higher as people are getting older [6].
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However, as per the data released by Ministry of Health and Welfare of Taiwan in
2018, Taiwan has officially entered the aged society as the proportion of the elderly over
65 years old accounted for 14.56% of the total population, and it is estimated that this
proportion will be as high as 20% by 2025. This figure means that Taiwan will enter the
stage of a super-aged society soon [7]. While the proportion of the elderly population is
so high, the number of people with dementia in Taiwan is estimated to have exceeded
290,000 by the end of 2019, and by 2061 the cumulative number will be as high as
880,000, which is equivalent to 5 out of every 100 people in Taiwan suffering from
dementia [8]. The above trends are already irreversible problems, and while trying to
slow down or even improve the situation, what we need to resolve is how to protect the
rights and interests of the elderly with dementia from being violated.

Under normal circumstances, it was possible to improve and solve through external
assistance when dealing with unreasonable treatment or even infringing on one’s rights
and interests, but if the above factors of communication skills, being afraid of retaliation
or suffering from mental diseases are considered, the discovery of the occurrence of the
incident may be more difficult. In the past, some family members installed cameras in
the home care field to record the overall care process, and add more protection to the
elders in the care process via achieving the remote real-time monitoring effect through
the Internet. But the family members cannot check the condition of the home every
minute and every second, which makes it impossible to know the situation immediately
when the incident occurs. Therefore, it is still impossible to effectively safeguard the
elders’ safety.

In summary, the main purpose of this study is to ensure that the elders are not treated
violently while being cared for. By using cameras installed in the care field, the situation
in the field is captured and the images are automatically identified for real-time detection
of whether there is a violent incident, and real-time notification of the family members
of the elders at the moment of the incident to protect the rights of the elders from
being infringed. The overall structure of this study is introduced in 6 chapters. Section 2
reviews the research related to human activity recognition, Sect. 3 describes the data set
acquisition and image human posture extraction, Sect. 4 introduces the violent behavior
detection method proposed by this study, Sect. 5 presents the analysis of results after the
experiments, and Sect. 6 describes the overall research results of this paper.

2.1 Posture Detection Method Based on Human Skeleton Extraction

Since the composition of the human body posture is based on the relative positions of the
bones, most of the human body posture recognition using pictures and images takes the
bones as the basis for judgment. The common evaluation methods can be divided into
depth images and RGB images. For the former one, the depth images, the joint position
information is evaluated and converted by using the information received by a sensor
of special distance and depth to infer the posture of the human body. For the latter, the
RGM images, the principle of determination is mainly to piece together the skeleton
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of the human body with key nodes through the detection of the key bone nodes of the
human body in the image [9].

Human Posture Detection Application Based on Depth Image

Kinectis a device for deep image recognition launched by Microsoft in 2010. This device
can automatically recognize 20 joint points of the human body without the human body
wearing any equipment and then infer the skeleton of the human body [10]. The obtained
information can also be used for extended applications in various fields. For example,
Bereket et al. used Kinect to calculate the energy consumption of the human body in
physical training activities. They recorded the exercise with this device, and analyzed and
compared the obtained information with the acceleration sensor worn on the body. The
final result showed that using this mode can effectively replace the detection method
of the traditional acceleration sensor, and achieve higher precision applications [11].
Kinect was used by Shrivastava et al. in human gait detection. By photographing the
angle and distance between the feet and the ground when the human body is walking, it
can determine whether there is an abnormal condition, so as to further infer the health
of the subject [12].

Human Posture Detection Application Based on RGB Image

OpenPose is a human posture detection method developed on the basis of deep learning.
It was released by the research team of Carnegie Mellon University (CMU) in 2017 and
can be used in the multi-person real-time detection of 2D images and video images. The
area where the human shape is in the image and the video can be automatically detected
with this method and a total of 135 feature points for the humanoid body, face, hands,
and feet can be marked. Different from the aforementioned depths image of Kinect,
the image input by OpenPose is an ordinary RGB image, which does not contain the
distance information of the depth image. Therefore, recognition can be carried out with
the image obtained by the ordinary camera alone [13]. In related applications, Hang
et al. created a home rehabilitation system using OpenPose, Kalman filter, and Full
Convolutional Neural Network (FCN) to improve the rehabilitation effect of patients
at home to resolve the problem of poor results due to the lack of physicians’ nursing
guidance in the process of stroke patients’ rehabilitation at home, and the results showed
very high adaptability to the interference of the background environment [14].

2.2 Analysis and Comparison Based on the Human Skeleton Extraction Method

As mentioned above, many human posture applications based on skeleton extraction have
good results and feasibility, whether using depth images or RGB images, but there are
still some differences in recognition between the two detection methods. Therefore, the
accuracy and effectiveness of both methods are discussed in this paragraph. Woojoo et al.
used Kinect and OpenPose respectively to assess the risk of musculoskeletal diseases,
and mainly compared the difference between the two methods in occlusion and non-
human front conditions. The content of the evaluation was the measured joint angle
and RULA/REBA ergonomic posture scores, and the final research results showed that
there was not much difference between the two methods without occlusion. But, in the
occlusion and non-frontal situations, there was a significant decrease in the accuracy of
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Kinect, leading to a large error, while OpenPose was still more accurate although there
was a certain degree of influence [15]. In addition, Megumi et al. also used OpenPose
and the VICON 3D motion analysis system simultaneously to perform a comparative
analysis of the bilateral squat posture to explore the reliability of human posture detection
methods. The verification results indicated that the joint angle detection data of the two
were almost identical, which is sufficient to prove that this method can be effectively
used in the field of motion analysis [16].

2.3 Violent Incident Detection Based on Image Recognition

Contact between people is inevitable in the real world, but, in the process of inter-
action, there may be conflicts between the two parties due to different ideas or other
factors. Taking public places as an example, several security staffs or guards are usually
assigned to mediate this type of problems, but there is a certain gap between manpower
and the associated field space in fact, and human observation alone cannot effectively
pay attention to the real-time conditions of each area in the field. The intervention of
information technology can effectively alleviate this problem. For example, Dinesh et al.
used Histogram of Oriented Gradients (HOG) to extract feature values from images in
order to solve conflicts and violence in football fields, and labeled them as the three
nonviolent models of the human body, violence, and non-violence. Then, the data were
all imported into the Bidirectional Long Short-Term Memory (BDLSTM) network for
overall training. Finally, it was verified that the system’s real-time detection accuracy
for violent incidents was as high as 94.5% with robustness [17]. Saif et al. proposed that
the previous violence detection methods often failed to present robust detection results
due to noise, lack of appropriate feature selection, and effective classification methods.
Therefore, they used compressed images to merge the same colors in the background to
minimize the complexity of the background and proposed the combination of the angle
and linear distance of the light with a Kalman filter to achieve the effect of noise reduc-
tion, and a Random Forest (RF) was used at the end as a classifier to achieve the 99.12%
accuracy at a frame rate of 35 FPS [18]. Pujol et al. proposed a smart city application
concept, using cameras set up in the city to automatically detect violent incidents. The
characteristic parameters such as the degree of eccentricity and acceleration of light were
extracted through the Fourier transform, Histogram of Optical Acceleration (HOA), and
Histogram of Spatial Gradient of Acceleration (HSGA) aiming at the acceleration dif-
ference between every two frames of the acquired image, and a support vector machine
was adopted as a classifier. The final accuracy was between 85 and 97%, and it was
effective [19].

This paragraph discusses two mainstream human skeleton extraction methods, both
of which are image detection methods that can achieve the detection of human posture
characteristics without requiring the participants to wear any sensors. In terms of the
difference between the two methods, the depth image needs to be equipped with a special
distance sensor such as Kinect, while in general, the surveillance equipment in the care
field is not equipped with this special sensor. At the same time, it was pointed out in the
past studies that the accuracy of recognition by OpenPose has higher performance both
in the situation where there is an objection occlusion or the human body is not frontal and
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the detection accuracy. Therefore, the detection method of OpenPose is more suitable
for the situation in this study.

3 Data Collection and Human Skeleton Extraction

3.1 Data Collection in Daily Care Environment

The main purpose of this study was to ensure that the care recipients can avoid the risk
of violent treatment during the process of receiving care. The targeted groups include
the elders with difficulties in seeking help from the outside world, physical and mental
disabilities, or mental illnesses such as dementia. It is difficult to obtain a large amount of
image data. Therefore, we asked several volunteers to perform role-playing in different
situations in this study. However, there may be many pieces of furniture or other objects
in the field. Although the results of past research showed that OpenPose has a fairly
stable detection ability in the face of a complex background and object occlusion, the
camera angle and distance were adjusted to achieve a better shooting position to avoid
unnecessary errors and improve the detection effect. The obtained images are shown in
Fig. 1. The situation may include the following 3 conditions:

(1) The situation in which only one care recipient is included in the field. Since it
requires more than two people to achieve a violent behavior, this situation is a
general care situation.

(2) The situation where there are two or more people including the caregiver and the
care recipient in the field, and this is a normal care behavior. For example, in this
situation, the caregiver on the left is handing a water cup to the care recipient.
Although there is an action of contact, it is a reminder action rather than a harmful
action.

(3) The situation in which there are two persons, the caregiver, and the care recipient,
and violent behavior occurs in the field. For example, in this situation, the caregiver
on the left is waving his arm quickly to the care recipient. Since the movement is
quick and drastic, there may be a violent behavior.

This study collected a total of 1500 incident conditions, including three types of
simulation of general care situations (single person), general care situations (multiple
persons), and violent behavior situations. Each of the three types has 100, 500, and
900 incidents, respectively. The time of each situation was 3 to 6 s, and each second
contains 13 to 15 frames. The obtained incident images were used in the subsequent
model training and judgment actions.

3.2 Human Skeleton Extraction Based on OpenPose

To judge human behaviors through images, the first action is to determine the position of
the human body and its posture in the acquired image. Using OpenPose human skeleton
recognition technology can automatically detect the human-shaped area in the image
and mark it, such as shown in Fig. 2. In the absence of any object occlusion, the detected
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(a) General care situations (b) General care situations
(single person) I (single person) 11

(c) General care situations (d) General care situations
(multiple persons) I (multiple persons) 11

(e) Violent behavior situation (f) Violent behavior situation
simulations I simulations II

Fig. 1. Simulation of general care and violent behavior situations

humanoid image will mark 18 key nodes, and a straight line will be marked between
the corresponding two points to estimate the positions of the skeleton and bones of the
human body. In this way, the image captured by the camera is pre-processed, and then
the posture presented by the human skeleton can be classified with the corresponding
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relationship between the two human shapes, so as to achieve the target of this study of
detecting the existence of violence or not.

Fig. 2. Node detection result of the human skeleton

4 Real-Time Violence Detection Method

In order to effectively detect whether there are violent incidents in the care field, this
study proposed the operation process and four characteristic parameters of a violent
behavior detection method and used Support Vector Machine (SVM) as the classifier of
violent incidents. As shown in Fig. 3, this process can be divided into two parts, namely
offline model training and real-time violence detection. The detailed description is as
follows:

4.1 Extraction of Feature Values

Through the OpenPose human posture recognition technology, the human skeleton in
the image can be effectively detected, and the location of the person in the field and the
posture presented can be obtained by this method. However, it is not possible to determine
whether there is a violent incident based on this information alone. Therefore, this study
proposed the following four features as subsequent judgment parameters.

Number of Human Skeletons

At least one perpetrator and one victim are required in the process of perpetrating vio-
lence. Therefore, the number of people in the field will be the most important key. For
example, there is only the care recipient in the field, and the key element will not be
established in a violent behavior.

Distance Between Human Skeletons

This parameter is the distance between the caregiver and the care recipient. The distance
between the two will have a certain degree of impact on the occurrence of violent
incidents. For example, if the distance between the two is too far and they cannot touch
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Fig. 3. Flow chart of violent behavior detection

each other, it will not be easy to have the possibility of violent incidents. The calculation
method is to use the Euclidean formula, as shown in Eq. (1), where x; means the center
coordinates of the human skeleton, and y; represents the center coordinates of another
human skeleton, and this formula is used to calculate the distance between the two.
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Changes in Human Skeleton Hand Acceleration
In the care process, the caregiver needs to engage in many care actions, and sometimes
he or she may even need to touch the patient’s body, and most of the actions belong
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to the movement of the hand, so the calculation of the acceleration change of the hand
movement can be used to distinguish between the general caregiving actions and violent
behaviors. For example, during the caregiving process, the caregiver may need to support
the care recipient. Therefore, there may be contact between the two. In order to determine
whether it is a normal supporting action or an abnormal action, the acceleration change
of the action will be calculated. When the change is too rapid, violence may occur.
Otherwise, it is a general care behavior. The calculation method is as shown in Eq. (2),
where f represents a framed picture and Af is the time interval between two frames.
Then calculate the distance between the hand position in the two frames and divide it
by the time interval to calculate the acceleration change of the hand during this time.

(Z?:l |Xi - yilz)
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Changes in Distance Between Human Skeleton Hand and the Other Person

Acts of violence against the care recipient require actual contact with the other person.
This part will calculate the closest distance between the hand and the other person’s
human skeleton to understand whether actual contact has occurred. For example, there
will be the action of the caregiver waving the arm during the care process. So, after
adding this parameter, we can know whether the care recipient is touched during the
waving process to determine whether there is any violence.

4.2 Model Pre-training Stage

At this stage, as shown in the area on the right of Fig. 3, the system will perform
pre-training based on two data images of general care situation and violence incident
situation. First, OpenPose is used to detect the human skeleton of the given image, and
then the feature parameters are extracted from the key point information of the human
skeleton, and finally, the four calculated feature parameters are thrown into the Support
Vector Machine (SVM) for training, which can be used as the basis for subsequent
real-time judgments of whether there are violent incidents.

4.3 Real-Time Violence Detection Stage

At this stage, as shown in the left area of Fig. 3, real-time detection can be carried out after
the model is built. First, the system will capture the image captured by the camera in real-
time, and then perform the detection through the OpenPose screen. When the presence
of a person in the field is successfully detected, the human skeleton and position of the
person can be obtained, and then the screen information can be stored. If the number of
stored information fails to reach two groups, the comparison and calculation of features
cannot be performed. Therefore, the above actions need to be performed again, and the
four characteristic parameters described in Sect. 4.1 are calculated after the conditions
are met. However, the establishment of a violent incident requires two or more people, so
if the number of people detected is less than two, no follow-up actions will be taken and
all the temporary screen information will be cleared. Otherwise, the four characteristic
parameters are given to the built model to determine whether there is a violent incident.
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5 Results

In order to prove that the real-time detection effect can be effectively carried out when
violent behavior occurs, this section will further verify the detection method. First, as
explained above, the presence of only one person will not constitute an element of a
violent incident. Therefore, this situation is classified as a general care situation, and
the rest are also violent incident situations, and then all the collected image data were
divided into a training set and a test set at a ratio of 8:2, as shown in Table 1. After the four
characteristic parameters of the number of human skeletons, the distance between the
human skeletons, the acceleration change of the human skeleton’s hand and the change
in the distance between the human skeleton’s hand and the other person were calculated
from the data set, and then the SVM was used for classification to determine whether
there are any incidents of violent behavior.

Table 1. Distribution of number of images for the general care and violent behaviors

Type Total Training (80%) Test (20%)
General care behavior 600 480 120
Violent behavior 900 720 180

In the overall detection process of this study, violent behavior was defined as a
positive sample, and general care behavior was defined as a negative sample. Therefore,
after classification, there were four situations. (TP): the actual occurrence of a violent
behavior, and it is predicted as a violent behavior; (TN): the actual general care behavior,
and it is predicted as a general care behavior; (FN): the actual occurrence of a violent
behavior, but the predicted result is a general care behavior; (FP): the actual general care
behavior, but the prediction result is a violent behavior. The four values of Accuracy,
Precision, Specificity, and Recall of the model were calculated to verify the model.

Table 2. Confusion matrix of support vector machine

Type Violent behavior General care behavior
Violent behavior 746 91
General care behavior 154 509

The results obtained after five-fold cross-validation are shown in Table 2. Accuracy
was 83.67%, Precision was 89.13%, Specificity was 84.83% and Recall was 82.89%.
The results showed that in most cases, this violent behavior detection method could
effectively detect when violent behaviors occur, and had a very high distinguishing
ability in determining general care behaviors. However, in the case of the perpetrator’s
small motion range or slow swing speed, identification errors may occur. In addition,
since the research fields were all indoors, there were occlusions by other objects such as
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furniture. As a result, humanoid node detection cannot be accurately extracted, so that
subsequent judgment errors occurred.

6 Conclusions

Violence may occur in people’s surroundings without being noticed. The occurrence of
violence can bring irreparable physical and psychological damage to the victim. For the
elderly, the damage caused by violence will be even greater. In recent years, violence
to the elderly has been defined as an important issue that needs attention, and due to
the increasingly serious problem of aging of the world’s population, more and more
elderly people need to be taken care of. With the increase of age, the elderly are more
likely to suffer from mental disorders such as dementia than the average person. As
a result, even if they are subjected to violent treatment, they cannot effectively seek
help from the outside world. Therefore, this study proposed a violent behavior detection
method to automatically detect violent behavior in the care field. First, the OpenPose
human body posture recognition technology was adopted by the method to detect the
image taken by the camera and extract the posture and position of the person in the
field, four characteristic parameters from the obtained human skeleton information were
calculated, and the Support Vector Machine (SVM) was used as the classifier to identify
whether there is a violent incident in the field domain. The final result showed that the
accuracy was as high as 83.67%. Although there may be identification errors for body
movements with small movements or slow speeds, however, in most cases, this method
can effectively detect violent incidents. This method can help the elderly not to have
their rights infringed during the care process, and can effectively detect when violent
incidents occur to reduce and improve the problem of elder abuse, which is of great
significance.

This study achieved a good effect on the detection of violent behavior of caregivers
in the home care field, but there is still some room for improvement:

(1) The current problem that small or slow detailed movements cannot be effectively
detected should be addressed, so as to improve the accuracy and precision of
recognition and reduce the occurrence of judgment errors.

(2) The image data collected in this study were all located in the controllable experi-
mental field. In the future, the practical application in the home care field can be
tried, and more complex scenes and furnishings can be added to verify the usability
and effectiveness of this method.

(3) When an incident is determined as a suspected violent behavior, the family member
of the care recipient should be immediately informed, so that the family member
can understand the condition of the care recipient for the first time, and provide
corresponding assistance.
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