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Abstract

This paper is to identify the effect of advanced information system for strengthening leg muscles after knee replacement surgery after
artificial joint surgery. The survey conducted a survey of 126 patients who visited an orthopedic surgery from January 8 to March 23,
2018 in the region of M. The general characteristics of the study participants were carried out with X2-test. The research has been ob-
tained the procedure that changed after the surgery by t-test. The practice for strengthening leg muscles after surgery was analyzed by t-
test. As a result, first, in terms of men, 52.4% of the experimental group showed a significantly higher than 46.0% of control
group(X?=5.26, p<.05). Second, the mean score(57.85+1.72) of the patient's leg edema after the artificial joint surgery was significantly
reduced than the mean score(74.19+2.85) before the application of the information system(t=2.17, p<.05). Third, the strength of the legs
of patients had increased steadily after 8 days applying information system in the experimental group than control group. Therefore, the
information system will be a useful tool for patients to strengthen leg muscles after surgery. It will also provide infrastructure deploy-
ment in the medical information field.

Keywords: Knee, Replacement, Surgery, Leg muscle, Strengthening.

1.Introduction

According to recent statistics, arthritis has the highest distribution among Korean adult diseases. According to a recent survey, one out of
three people aged 50 and over, and one out of two people over 65 are suffering from arthritis. Arthritis and osteoporosis patients are on a
steady rise every year(1),(2),(3).

There are three types of arthritis in Figure 1. That is, degenerative arthritis, gouty arthritis, rheumatoid arthritis. In terms of degenerative
arthritis, the cartilage can not feel pain because blood does not flow, but the worn cartilage feels pain as it is inflamed. Degenerative ar-
thritis develops over many years and usually appears on the knees. It can damage bones and ligaments due to gradual damage to cartilage
or degenerative changes. Rheumatoid arthritis is an autoimmune joint disease that is greatly influenced by female hormones. Gouty ar-
thritis in protein synthesis shows the symptoms of uric acid deposited in the joints(4),(5).

Chronic diseases such as diabetes mellitus, cancer are steadily increasing every year in Figure 2. In particular, arthritis is increasing rap-
idly in Figure 3. Arthritis is an inflammatory disease of the joints that has resulted from various causes. A typical characteristic of the
joints is pain(6),(7),(8). Moreover, arthritis is not only painful but also accompanied by edema and fever. Degenerative arthritis can use
injection therapy and drugs at first(9),(10),(11).

Early arthritis occurs in small areas such as the hands and feet. In the latter part of the arthritis, | get swollen and fever. It is generally
difficult to sit down or walk at this stage. Arthritis patients can hardly walk up or down the stairs(12),(13),(14),(15).

When joint damage is severe or serious, surgery should be performed as a final step. Degenerative arthritis requires knee re

placement surgery. Arthritis is increasing every year as the number of elderly people in Korea. Figure 4 shows current status of knee
replacement surgery by age in South Korea. Also figure 5 shows current status of knee replacement surgery by gender in South Korea. If
the cartilage is worn out, people should perform knee replacement surgery. Any complications in artificial joints would be fatal to the
effectiveness of artificial joint surgery Arthritis patients can have 80 to 90 percent of their joints restored after artificial surgery. Move-
ment can function as a artificial joint to prevent the death of the elderly(16),(17),(18).

The movement should be made possible through artificial joint surgery to prevent death from fracture of the elderly. That is, the move-
ment should be made possible through artificial joint surgery to prevent the death of senior citizens from fracture(19),(20),(21). Many
operations on arthritis are increasing year by year. Knee replacement surgery was found to have a higher incidence of women than
men(22),(23),(24). The artificial joint surgery eliminates the upper thigh, lower schienbein, and the surface of the patella joint. The artifi-
cial joint surgery is used to eliminate old arthritis, arthritis after trauma, and stroke arthritis(25),(26).

The artificial joint may have a different lifespan. The life of artificial joints depends on their internal equipment. The artificial joint is
used for 15 to 20 years. With recent advances in medical technology, artificial joints can be used for up to 30 years(27),(28). Current
status of the ratio of knee replacement surgery every year In South Korea shows in Figure 6. The trend of arthritis among nations shows
in Fgiure 7. The causes and treatment of arthritis are shown in Table 1. Knee replacement surgery is the most important thing for arthritis
in Figure 8. The knee arthritis varies greatly depending on the rehabilitation and care after surgery in Figure 8. You shouldn't put a hot
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pack on patient knee because of a wound. However, the patients have to apply cold packs to the knee area where you have had knee arti-
ficial joint surgery(29),(30),(31).

Patients with arthritis should avoid hot packs because they are caused by infection. However, if you have pain in the lower leg, use a
school pack(32),(33). Arthritis patients should avoid sitting on their feet or kneeling their knees after artificial surgery. Arthri

tis patients may not have an appetite or may skip meals for many reasons. After surgery of knee joint,,it needs to provide enough food to
recover their joints quickly after the operation. Patients need to diagnose if your knees sound or hot after knee joint surgery(34),(35). The
patients after the surgery need to take good care of the patient so that there are no side effects after artificial joint surgery. Previous re-
searches show that there are many treatments for artificial joints, but it is not enough to strengthen leg muscles(36),(37).

Thus, this paper measures the development of advanced information system for strengthening leg muscles after knee replacement surgery.
Through the construction of the information systems, it can improve the satisfaction level of the leg muscles after artificial joint surgery
to patients. By doing so, the patients can lead a healthy life after performing surgery on artificial joints. The findings of this paper will
contribute to improving the quality of life after knee replacement surgery.
Degenerative arthritis

-Degenerative arthritis is caused by
cartilage wear due to overuse of joints
or aging.

-Degenerative arthritis can damage
bones and ligaments due to gradual

damage to cartilage or degenerative
changes.

-The cartilage damage gets worse, caus-
ing pain and stiff joints.

-Arthritis develops over many years and
usually appears on the knees

Rheumatoid arthritis

-Rheumatoid arthritis is an autoimmune
joint disease that is greatly influenced
by female hormones

-The cartilage is damaged by inflamma-
> tion of the synovial fluid membrane
arthritis surrounding the joint.

Types of

-For months, joint pain develops and the
area becomes red and swollen.

-1t usually appears in small joints such
as fingers, and the pain gets worse
when patient move

-Especially patients get sick in the
morning after patients wake up.
Gouty arthritis

-Gouty arthritis in protein synthesis
shows the symptoms of uric acid de-
posited in the joints.

-This is due to eating too much meat and
drinking too much alcohol.

- It is obese and mainly occurs in men

patients have sudden joint edema and
pain without overusing my joints.

Fig. 1 : Types of arthritis in Korea
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Fig.2: The Incidence of chronic diseases in South Korea (2017)

2.Materials and Methods

2.1 Process for Implementing the Information System

The paper is the process for implementing the information system. The advanced model is as follows. Program planning, collection of
materials, system control process, storage of data processing, study of derived data, .extraction of data, application of data, analysis of
system problems, feedback of data. The structure planned the design through data of the respondents at the beginning stage. Analysis of
the information is made by the respondents in Figure 5.

In addition, this program is to explain the contents of several steps. The first phase, it sets a goal for the plan in the model. The second
phase is designing a successful model and analyzing its contents. Moreover, in the preparation phase, The paper was analyzed the con-
tents that specialize in artificial joint surgery. The final step is to analyze before and after application of information in the daily lives of
the experimental and control group.
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Fig. 3 : Trends in the incidence of arthritis in Korea(2017)
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Fig. 4 : Current status of knee replacement surgery by agein South Korea (2017)
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Fig. 7 : The trend of arthritis among nations (2017)

2.2 The framework of research for knee replacement surgery

This framework of research for knee replacement surgery was performed through a phased process. To this end, | analyzed the cause of
arthritis and how to treat arthritis in Table 1.
The program was provided by various stages. 1) We conducted an experiment to see if this system is useful. 2) The system provided a
way to collect data. 3) The effectiveness of data entry methods was suggested 4) Effective data extraction methods and experiments
were conducted on the subjects. 5) Through data analysis, problems and improvement measures were analyzed. 6) The effectiveness of
the system was verified through assessment by the target 7) | checked if it was a useful system for patients with knee replacement sur-

gery
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Table 1 : Causes and Treatment of Arthritis

Classification Detailed classification

m Age
- Degenerative arthritis from aging

m Exercise
- Excessive exercise

m Impact
- Damage to cartilage due to external impact

Cause of arthritis m Repeat
- Repetitive use of the joints causes cartilage and ligament wear.

m Obesity
- Joint and cartilage pressures caused by obesity

m Nutrition
- If the muscles and bones become undernourished

High-risk m Arthritis rate
distribution - Obese person has twice the incidence of degenerative arthritis than normal person
Diagnosis -Clinical symptoms, examination findings, and radiological findings

- Clinical tests are combined to diagnose
- CRP, ESR examination

Treatment m Early stage
- Medication, exercise, and injection

m Middle stage
- Cellular gene therapy

m Last stage
- Cord blood stem cell transplantation
m Polar period
- Artificial joint surgery
- Knee replacement surgery

2.3 Formation of A New System

A new system was introduced on the basis of prior research. (11)(20),(25),(28), The characteristics and needs of patients with

artificial joint surgery were considered as research data. For this, it analyzed the status of artificial joint surgery.

The following new information system was introduced to improve patient condition. This paper presents a framework for analyzing the
effects of newly introduced information systems based on the application process techniques in Figure 12. The framework enables a
quantitative comparison and analysis of data and new systems in process oriented perspectives. In addition, a configuration tool for un-
derstanding and identifying a variety of variables is presented. Application process can be utilized for evaluating the performances of
information systems because it provides various functions such as process discovery, performance analysis, and pattern analysis. This
paper proposes a new method for quantitatively analyzing and comparing the effects of a newly adopted information system and its cor-
responding existing information system. | hope the framework and configuration tool could be utilized in various medical fields.

The four components of the information system are follows. 1) Automations 2) Rationalization of procedures 3) Medical process rede-
sign 4) Paradigm shift 5) Identifying processes that require change 6) Analyzing existing processes 7) Designing a new process 8)
Implementing new processes. 9) Continuous measurement

2.4 Strategies for Strengthening Leg Muscles

There are three types of arthritis treatments, depending on the patient’s condition in Figure 8. The program was provided by various pa-
tient's condition. This was designed the strategies for strengthening leg muscles in Figure 9.

Participants were divided into experimental and control group. Participants look at the state of change with the advanced system. To
verify the effectiveness of this information, | observed continuous improvement of leg muscles after artificial joint surgery. For this rea-
son, it was observed over time. | measured.seven times as follows : 8, 18, 28, 38, 48, 58 days.
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2.5 Data Analyses

The data conducted a survey of 126 patients who visited an orthopedic surgery from January 8 to March 23, 2018 in the region of M.
The paper provided training and execution to participants four times a month through Excel, video, power point and data analysis by

B
A

applying the information system.

Fig. 8 : Periodic stage of treatment according to the conditionof arthritis patients

2.6 Two Groups of Subjects

The patients diagnosed with arthritis at least 2 months ago by general surgery in M province. A total of 126 patients involved in this re-
search.

The paper was consisted of two groups of the subjects. The experimental groups are 63 patients who were classified as subjects applying
program, while the control groups are 63 patients who were classified as subjects without applying program. The two groups are com-
pared to check the changes which affects the leg muscles after knee replacement surgery.

2.7 Tool for Research

Figure 9 is a tool of this research for patients with knee artificial surgery. The total number of items in the data was 56. The general char-
acteristics of the study subjects consisted of 9 items. Postoperative state changes were 16 items. That is, it was the process of changing
the postoperative state before and after the application of

the information system. There were 13 items in the Implementation conditions for strengthening muscles after surgery.
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On the other hand, there were 7 items in the requirements for the effectiveness of the information system. Also, there were 7 items in the
strategies for applying information system. There were 4 items in the changes of muscle condition after the artificial joint surgery in Fig-

ure 12. .
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Fig. 9 : Requirements for the effectiveness of theinformation system
2.8 Characteristics of Information System

For the methods for strengthening leg muscles after artificial joint surgery, the characteristics of information system shows in Figure 9-10.
1) Automation to facilitate the use of information systems 2) Rationalization as a theoretical explanation of the information system 3) A
paradigm adapted to the times 4) Measure the effectiveness of the patient 5) Speed of information systems 6) Realistic situation for pa-
tients 7) Economic expenses in Figure 11 in Table 2.
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Fig. 10 : Characteristics of information systems

2.9 Data Analysis

The general characteristics of the study participants shows with

X2-test. The general characteristics of the study participants were

calculated from means and percentages. The paper has been obtained the procedure that changed after surgery by t-test. The practice for
stren

gthening leg muscles after surgery was analyzed with t-test. Before and after the application of the information system was tested for
significance. This survey was conducted on a five-point scale. The survey excluded the missing or poorly written entries of knee joint

surgery patients.
The experimental and control groups were composed of the same requirements. This research method was carried out by the SPSS win

17.0 program in Table 2.
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Possibilities of
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mation system — change of
Implementation habits
patient's
satisfaction
Effects of
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application
Lasting
health
Fig. 11 : Methods for strengthening leg muscles after surgery
Table 2 : Direction of Information System Implementation
Division Procedures Materials
Preparatory -Preparation of the information system’s progress procedures Hand
stage il
-A preliminary survey for part icipants
Progress -Strategies for strengthening
. the leg muscle POWG'
point
-Strategies to strengthen the
body's immune system
Method of . . .
leg muscles - Living habits for strengthening leg muscles after surgery Data
- Methods to enhance leg
muscle
-The usefulness of system
Application
Life -An exercise of muscle strength Data
habits analysis
-An exercise of sitting and
standing
-Food to strengthen the body's immune system
-Accessibility of communication system
Analysis -Identifying problems by analyzing patient data Data
analysis
-ldentifying the benefits of
making an infusion for health
Impact - Effects of leg muscles on the leg after surgery Video
-The usefulness of the latest
information system
-The potential to extend to
health care
Result -Identifying the effect of _ _ _ Sy
strengthening leg muscle after applying the information system
-An effective application to
chronic diseases
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3. Results

3.1 General Characteristics of Subjects

Table 3 shows general characteristics of subjects. In terms of men, 52.4% of the experimental group showed a significantly greater distri-
bution than 46.0% of control group(X?=5.26, p<.05). In terms of age, the experimental group was found to be 17.5% at age 50 to 59,
significantly lower than 30.2 % of control group. In terms of family living status, 49.2% of the experimental group was significantly
higher than 34.9% of control group while living with the husband and wife(X?=9.02, p<.05).

Table 3 : General Characteristic of Subjects

Experimental Control
group group.
Variables N(%) N(%) X2
Gender
Men 33(52.4) 29(46.0) 5.26*
Women 30(47.6) 34(54.0)
Level of education
Below middle 17(27.0) 14(22.2) 7.93
school
High school 31(49.2) 28(44.4)
graduation
College and over 15(23.8) 21(33.3)
Agelyears
<40 3(4.8) 8(12.7) 11.25
40-49 15(23.8) 13(20.6)
50-59 11(17.5) 19(30.2)
>60 34(54.0) 23(36.5)
Average monthly income/million
<1 20(31.7) 18(28.6) 13.48
1-1.99 12(19.0) 10(15.9)
2-2.99 17(27.0) 23(36.5)
>3 14(22.2) 12(19.0)
Marriage status
Single 16(25.4) 14(22.2) 2.17
Married 47(74.6) 49(77.8)
Family history
Yes 18(28.6) 11(17.5) 495
No 45(71.4) 52(82.5)
Other diseases
Yes 51(81.0) 44(69.8) 7.20
No 12(19.0) 19(30.2)
BMI (kg/m?)
<185 17(27.0) 19(30.2) 11.64
18.5-24.9 12(19.0) 14(22.2)
>25 34(54.0) 30(47.6)
Family living
Status
Husband, wife (or 20(31.7) 26(41.3)
couple) and children 9.02*
Husband and wife or couple 31(49.2) 22(34.9)
Alone 12(19.0) 15(23.8)
Total 63(100.0) 63(100.0)
*P<.05

3.2 The Process of Changing the Postoperative State

Table 4 shows the process of changing the postoperative state before and after the application of the information system. The mean
score(57.85+1.72) of the patient's leg edema after the artificial joint surgery was significantly reduced than the mean score(74.19+2.85)
before application of the information system(t=2.17, p<.05). The mean score(56.82+0.69) of the patient's vitality after the artificial joint
surgery was significantly reduced than the mean score(39.15+3.73) before application of the information system(t=-1.26, p<.05).

The mean score(45.13+3.17) of the patient's shoulder pain after the artificial joint surgery was significantly reduced than the mean
score(61.78+0.41) before application of the information system(t=-3.58, p<.05).
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Table 4 : The process of Changing the Postoperative State

Items Before After
MeanxS.D MeanxS.D t
Edema 74.19+2.85 57.85+1.72* 2.17*
Joint pain for more than two weeks 70.6240.83 61.47+3.84 584
Vitality 39.15+3.73 56.82+0.69 -1.26*
Shoulder pain 61.78+0.41 45.13+3.17 -3.568*
Anorexia 43.92+0.74 36.49+0.62 0.71
Pain at night 76.82+2.69 58.27+1.59 1.63*
Weight loss 23.57+1.83 36.54+0.73 -0.41
Rigid body 75.36+0.62 64.19+3.28 3.15
Insomnia 69.42+3.27 57.37+0.46 0.72
Flush of the joints 57.16+1.43 48.05+1.81 5.39
Emotional disorder 44.08+1.91 35.18+0.29 1.64
Joint movements 31.74+3.58 62.72+£3.52 -4.57*
High fever 36.15+0.46 27.48+0.91 3.06
Alcohol drinking 64.37£1.95 35.17+2.58 1.91**
General weakness 66.28+0.34 57.8214.15 4.27
Eating garlic 29.95+4.17 62.74+1.79 -2.64**

*p<.05 **p<.01
3.3 Practice for Strengthening Leg

Table 5 shows practice for strengthening leg. After applying the information system, the mean score(36.14+0.83) of patients who ate garlic
regularly was significantly higher than the mean score(24.73+0.69) before the applying information system(t=-1.57, p=.029).

The average score(31.67+0.38) of foot massage group after application of the information system was significantly higher than the mean
score(17.62+4.29) before information application(t=-3.41, p=.000). The average score(39.52+1.61) of sun-exposing group after application
of the information system was significantly higher than the average score(31.48+0.57) before the information application

Table 5 : Practice for Strengthening Leg

Before After

\Variables Mean=+S.D MeanzS.D t P
Jogging 19.15+2.64 31.52+1.47 -3.64 .000
Eating garlic 24.73+0.69 36.14+0.83 -1.57 .029
Sun surfing 31.48+0.57 39.52+1.61 -4.82 .594
Egg intake 29.26+1.93 38.45+3.15 -0.51 .037
Stretching 23.6440.35 35.31+1.46 -5.39 .000
Foot massage 17.62+4.29 31.67+0.38 -3.41 .000
Finger 20.37+1.56 39.15+4.29 -4.54 .000
compression
Knee bending 23.08+3.29 28.73+0.36 -2.87 152
Blood pressure 22.86+4.51 19.52+4.18 0.48 .795
control
Acupressure of leg 24.14+0.76 13.47£1.95 3.17 .000
Control of 21.72+1.38 17.81+3.64 1.95 .045
depression
Numbness in leg 23.50+3.45 19.63+0.72 5.16 .068
Leg exercise 24.96+1.70 15.98+1.46 3.59 .000

3.4 Process of strengthening leg muscles

Figure 12 shows the process of strengthening leg muscles. After
knee replacement surgery, the degree of muscle enhancement in
the leg was observed for 58 days after applying information
system between two groups.

The strength of the legs of patients has increased steadily since
8 days of the application of the information system in the experim
ental group than control group. However after 48 days, his leg
muscles decreased slightly.
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3.5 Condition of arthritis pain over time
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Fig.12 : Process of strengthening leg muscles

Figure 13 shows calculated the condition of arthritis pain over time. L observed the relief of arthritis pain after knee replacement surgery
for 58 days after the applying information system between two groups.
The pain and relaxation process of arthritis was repeated. However, arthritis pain had decreased steadily after 28 days of the application
of information system in the experimental group than control group.

3.6 Effectiveness of information system
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Fig. 13 Condition of arthritis pain over time

Figure 14 shows the effectiveness of information system after knee replacement surgery. The effectiveness of the system was observed
for 58 days. The effectiveness of the system was found to be more effective in the experimental group than that of the control group. The

effectiveness of the system was found to be higher in the experimental group than control group.

Fig.14 : Effectiveness of information system after surgery
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3.7 Persistence of Joint Movements After Surgery

Figure 15 shows the persistence of joint movement after knee replacement surgery. The durability of joint movement showed significant-
ly higher rate after the application in the experimantal arnin than in tha rantral araninfng 05),
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Fig.15 : Persistence of joint movements after surgery

4. Discussion

This paper is to identify the effect of introducting the advanced information system for strengthening leg muscles after artificial joint
surgery after artificial joint surgery

As a result, the experimental groups who ate garlic after applying the information system have significantly improved their leg muscles
after artificial joint surgery. In previous studies, garlic was also consistent with the results that it had an effect on frac

Garlic will help reduce the pain of arthritis

tures(37),(38),(39). So, garlic has the effect of relieving inflammation and boosting immunity. People's chronic illnesses are linked to
inflammation caused by an imbalance in the body. Garlic will help naturally reduce the pain in patients with arthritis and muscle diseases
by soothing inflammation and acting as a painkiller. Therefore, this means that a steady intake of garlic can prevent and treat arthritis.
The leg muscles were significantly strengthened after bending, stretching, and exercising. This was similar to the previous study in which
leg motion reduced leg numbness(40),(41),(42). Muscular movement is an exercise that puts a certain amount of weight on muscles.
Increasing the load gradually increases the strength of muscles, or muscles. It is part of an anaerobic movement because muscles do not
need to consume oxygen to generate muscle strength. Muscular exercise is performed in parallel with aerobic exercise to improve blood
sugar levels. Increasing muscle mass through muscular exercise helps regulate blood sugar levels. As muscles increase, the base amount
increases, which consumes calories, and is effective in preventing or improving obesity. It was turned out that the acupressure strength-
ens the leg muscles. Hand-pressure aids in the recovery of the stomach and health through smooth circulation and metabolism.

The feet are furthest from the heart and are therefore prone to blood circulation problems in that area. The acupressure can automatically
relieve stress and relieve accumulated fatigue. Because it gives people a sense of relaxation, various hormones in human body are re-
leased normally.

The sun exposing group was significantly stronger leg muscle after the application of the information than group which do not expose in
the sun. This was similar to the study which sunlight stops depression. The sun is also known for its natural nutrients, which are said to
be pouring out of the sky. The sun has vitamin D to activate serotonin and discover blue rays. The information system has demonstrated
the effect of strengthening leg strength after surgery

The paper is provided through the introduction of information system to improve health. It provides the ability to search and analyze
patients' health information, and determine the accuracy and reliability of sources It can have the ability to make good health decisions.
The research was designed to develop a health information system and apply it to patients and measure effectiveness. Information sys-
tems are effective in terms of increasing familiarity with patients and improving their knowledge of health information. I hope that more
diverse patient information programs will be applied to chronic disease patients in the future.

5. Conclusion

This paper measures the adoption of advanced information system for strengthening leg muscles after knee replacement surgery after
artificial joint surgery. As a result, the mean score of the patient's leg edema after the artificial joint surgery was significantly reduced
than the mean score before application of the information system. Furthermore, the strength of the legs of patients had increased steadily
after 8 days applying the information system in the experimental group than control group.

Therefore, the formation system will be a useful tool for patients to strengthen leg muscles after surgery. The information system must
take into account the personal circumstances. The information system will also provide infrastructure deployment for arthritis patients in
the medical information field.
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