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Abstract
Objective: According to RFM model theory of customer relationship management, data mining technology was used to group the chronic infectious
disease patients to explore the effect of customer segmentation on the management of patients with different characteristics. Methods: 170,246 outpatient data was extracted from the hospital management information system
(HIS) during January 2016 to July 2016, 43,448 data was formed after the data
cleaning. K-Means clustering algorithm was used to classify patients with
chronic infectious diseases, and then C5.0 decision tree algorithm was used to
predict the situation of patients with chronic infectious diseases. Results: Male
patients accounted for 58.7%, patients living in Shanghai accounted for 85.6%.
The average age of patients is 45.88 years old, the high incidence age is 25 to 65
years old. Patients was gathered into three categories: 1) Clusters 1—Important
patients (4786 people, 11.72%, R = 2.89, F = 11.72, M = 84,302.95); 2) Clustering 2—Major patients (23,103, 53.2%, R = 5.22, F = 3.45, M = 9146.39); 3)
Cluster 3—Potential patients (15,559 people, 35.8%, R = 19.77, F = 1.55, M =
1739.09). C5.0 decision tree algorithm was used to predict the treatment situation of patients with chronic infectious diseases, the final treatment time
(weeks) is an important predictor, the accuracy rate is 99.94% verified by the
confusion model. Conclusion: Medical institutions should strengthen the
adherence education for patients with chronic infectious diseases, establish
the chronic infectious diseases and customer relationship management database, take the initiative to help them improve treatment adherence. Chinese
governments at all levels should speed up the construction of hospital information, establish the chronic infectious disease database, strengthen the blocking
of mother-to-child transmission, to effectively curb chronic infectious diseases, reduce disease burden and mortality.
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1. Introduction
The concept of data mining was first proposed at the “11th International Symposium on Joint Artificial Intelligence” held in Detroit in the United States in
March 1989, referring to the extraction or excavation of potential from a large
amount of noisy messy data. The process of information and patterns useful for
decision making is widely used in disease spectrum analysis, gene profiling and
hospital management [1] [2] [3] [4]. Data mining technology in the hospital
customer relationship management (HCRM) commonly used clustering algorithm, classification algorithm, association rule analysis [5] [6]. Hospital customer relationship management is the customer relationship management
theory in the hospital management application [7]. Commonly used data mining
technology in the hospital customer relationship management (HCRM) include
clustering algorithm, classification algorithm, and association rule analysis [5]
[6]. Hospital customer relationship management is the application of customer
relationship management theory in hospital management [7].
Customer Relationship Management (CRM) is through the provision of high
quality customer satisfaction services or products, and through effective management tools, with a view to establishing a stable customer relationship, the
formation of a loyal customer base, to maximize the benefits [8] [9] [10] [11].
RMF model is the most classic model of CRM theory, R (Recency) refers to the
recent shopping time, F (Frequency) refers to the shopping frequency, M (Monetary) refers to the cost of shopping [5] [12] [13] [14] [15] [16].
Tuberculosis, a chronic respiratory infections, has become a serious harm to
people’s health and social public health; WHO reports that about 2 million
people had died of tuberculosis each year all over the world [17] [18], China’s
annual new tuberculosis patients is up to 1 million, ranking the world’s second
[19]; WHO list China as a high burden of tuberculosis, high-risk countries,
second only to India, tuberculosis is one of the key government control disease
[19]. There are about 2 billion people infected with Hepatitis B Virus (HBV) in
the world. HBV infection rate is as high as 57.63% in China. The positive rate of
hepatitis B surface antigen (HBsAg) is more than 120 million, accounting for
about 1/3 of the global proportion; In China, chronic hepatitis B patients is currently the largest group of chronic infectious diseases, China is a high hepatitis B
prevalence area, about 100 million new cases of hepatitis B patients was found in
China each year. The conservative estimate of hepatitis B patients is about 20
million people [20] [21] [22]. According to the WHO and UNAIDS report, as of
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the end of 2014, the global existing HIV infection is about 36.9 million. In 2014
the new infected by 2 million. As of March 2015, more than 15 million people
worldwide are receiving antiretroviral therapy [23] [24]. At present, although
HIV infection is still low in China, the number of people living with HIV in the
late 1990s and the beginning of the 21st century has been increasing, and the
number of people living with HIV/AIDS has been increasing [24] [25] [26]. In
2003, 4592 cases of AIDS reported in China, accounting for only 5.4% of the estimated number of cases of infection; After the implementation of real-name
detection and network direct reporting system, the number of reported cases of
survival is 577,000 by 2015, accounting for 67.9% of the estimated number of
surviving [24] [25] [26] [27] [28]. Tuberculosis, viral hepatitis B, AIDS belong to
chronic infectious disease. Chronic infectious disease management research has
now become one of the hot issues [14] [15].
Since the opening of the hospital information system in 2004, research units
have accumulated massive patient data. In this study, from the HIS system of
research unit extraction from January to July 2016 outpatient data 170,246 pen
data, the data after the formation of 43,448 pen patient data, the application of
customer relationship management in the classic RFM model, in this study, R
refers to the patient The frequency of treatment, F refers to the frequency of
treatment, M refers to medical expenses [8], the K-Means clustering algorithm
will 43,448 people with chronic infectious diseases divided into different groups,
to identify different characteristics of patients with different characteristics of
treatment, To explore the impact of segmentation of patients with chronic infectious diseases on patient treatment and hospital development and to make suggestions and countermeasures for medical staff, hospital managers, government
reference and provide decision-making basis.

2. Materials and Methods
1) Define the purpose of the study and research field. The research field includes patient ID, gender, date of birth, health insurance card number, serial
number, contact address, the main diagnosis, the cost of large items.
2) Data Extraction. 170,246 outpatient data was extracted from hospital management information system (HIS) of the research unit during January to July
2016.
3) Field expansion. The date of birth is expanded to age, and the extension
number is expanded to the number of visits (frequency) and the last time
(week). The contact address field is expanded to the province/city, city/area,
residence (Shanghai, And other) three fields; cost items is expanded to four
fields: the cost of outpatient expenses, medical expenses, inspection fees, and
other costs.
4) Repeat checking and removing. First, make the patient ID, gender, birth
date as a group of markers to find repeat patients; then make medical insurance
card number, gender, date of birth as a group of markers to find repeat patients.
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121

Journal of Biosciences and Medicines

M. Li

Each time check, need to always calculate the frequency of repeated patients, the
cost of outpatient, medical expenses, medical expenses, inspection fees, other
costs, health insurance costs, at their own expense, update the recent treatment
time. At this point, 1 patient retained 1 data.
5) Field conversion. The cost of outpatient and treatment frequency is converted to outpatient cost. At this point, 43,448 outpatient data was final formed.
6) Variable Formation. After the field is expanded, the fields are converted
into variables: sex, age, place of residence, frequency of treatment (time), last
treatment time (weeks), outpatient total cost (yuan) and so on 7 fields.
7) Variable management. There is no missing value in this study. The outliers
and extreme values were treated with mean ±3 standard deviations, mean ±5
standard deviation, respectively.
8) Data visualization by Tableau 10.0 and Excel 2016 analysis. Descriptive statistical analysis was done by SPSS 22.2. Data mining analysis was done by SPSS
Modeler 18.0. In this study, two-step clustering algorithm model is found the
optimal method by comparing clustering analysis K-Means, Kohonen, two-step
clustering; According to two-step clustering algorithm, different types Of patients were classified, and important variables were extracted and identified using C5.0.

3. Results
3.1. Descriptive Statistical Analysis
In this study, male patients (58.7%) accounted for about 2/3. To patients (85.6%)
living in Shanghai accounted for the vast majority, followed by the surrounding
provinces such as Zhejiang, Jiangsu, Anhui and other places, see Table 1, Table
2, and Figure 1, Figure 2.
Table 1 shows the majority of patients are hepatitis in this study, it is consistent with the reported situation in China in the literature [20] [21] [22]. It is the
same as suggesting that treatment and cure of all types of hepatitis will continue
to be a long and arduous task in China. AIDS patients account for about 20% of
the number of patients in this study, suggesting that China needs more people to
know, and control the spread of AIDS. Tuberculosis had got some control.
Table 2 and Figure 2 show that the average age of patients is 45.88 years old,
the standard deviation is 17.30 years old, the minimum age is less than 1 year old
baby, the maximum age is 106 years; 25 to 65 years old is high incidence, but infants and young children should also be pay attention to. In 7 months studied,
the average patient’s last visit was about 10 weeks ago, the average frequency is
about 3.7 times, the average cost of outpatient is RMB 16,327 yuan. In China,
patients with chronic diseases can only buy 2 weeks of medicine each time; The
law of antiviral treatment for AIDS patients is 0 months, 0.5 months, 1 month, 2
months, 3 months, followed by regular visits every 3 months, suggesting that
some patients with chronic infectious diseases in this study poor adherence.
Outpatient cost is 1.1 - 13,473.4 yuan, the average of the cost is 2200.695 yuan;
DOI: 10.4236/jbm.2019.711011
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Table 1. The sociological characteristics of patients.
Frequency
Contact
address
Sex

Percent

disease

Frequency

Percent

Shanghai

37,194

85.6

AIDS

7642

17.6

Outland

6254

14.4

Hepatitis

22,893

52.7

Female

17,942

41.3

Tuberculosis

727

1.7

Male

25,506

58.7

Others

12,186

28

Table 2. Treatment situation of patients.
N

Minimum

Maximum

Mean

Std. Deviation

Age

43,448

0

106

45.88

17.3

Recency

43,448

1

30

10.17

8.358

Frequency

43,448

1

16

3.71

3.629

Monetary-mean

43,448

1.1

13,473.4

2200.695

2768.3964

Monetary

43,448

1

226,852

16,327.49

35,375.95

Figure 1. The map of the AIDS patient distributes.

the total outpatient cost is 1 - 226,852 yuan, the average of cost of patients is
16,327.49 yuan, the average medical cost is 2332 yuan/month, suggesting that
the burden of direct medical expenses in Chinese patients with chronic infectious diseases is heavier.

3.2. Two-Step Clustering Algorithm Was Used to Classify 43,448
Patients with Different Types of Groups
After comparison, this study finally selected three important variables based on
the customer relationship management RFM model: R Last time (weeks), F
treatment frequency (times), M outpatient total cost (yuan), multiple clustering
combined with clinical. This study suggests that outpatients with the final group
of three are appropriate. Results of two-step clustering analysis are shown in Table 3.
DOI: 10.4236/jbm.2019.711011
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Figure 2. Age distribution map of AIDS patients.
Table 3. Map of two-step clustering model.
Clustering

Clustering-Two

Clustering-Three

Clustering-One

Description

M = 9146.39
R = 5.22
F = 3.45

F = 1.55
M = 1739.09
R = 19.77

F = 11.72
M = 84,302.95
R = 2.89

Proportion

53.2% (23,103)

35.8% (15,559)

11.0% (4786)

Monetary
9146.39

Frequency
1.55

Frequency
11.72

Recency
5.22

Monetary
1739.09

Monetary
84,302.95

Frequency
3.45

Recency
19.77

Recency
2.89

Enter the variable

From Table 3 we can be found, the frequency of treatment, the recent treatment weeks, outpatient costs are important variables; the two-step clustering algorithm is of good quality and it can clustered patients into three categories:
First, clustered 1—important patients (4786), accounting for 11.0% of the number of outpatient visits, they have visit for treatment about 11.72 times in 7
months, the final treatment time about 2.89 weeks ago, outpatient costs about
84,302.95 yuan. The final treatment time is about 2.89 weeks ago, their outpatient costs about 84,302.95 yuan. Second, clustering 2—Major patients (23,103),
accounting for 53.2% of the number of outpatient visits, about 3.45 visits in 7
DOI: 10.4236/jbm.2019.711011
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months, the final treatment time in 5.2 weeks ago, the outpatient cost of about
9146.39 yuan; Third, clustering 3—potential patients (15,559), accounting for
35.8% of the number of outpatient visits, about 1.55 visits in 7 months, the final
treatment time in 19.77 weeks ago, outpatient costs 1739.09 yuan, this part of the
patient may be physical examination, or patients who were treated outside
Shanghai, who were cured, who were lost patient, or patients with poor adherence. Suggesting that the main patients in this study should be frequent patients, Potential patients can be maintained by improving the quality of service
or become the annual physical health of the physical examination, the important
patients, who may be outside Shanghai patients, and seriously ill patients, not
only bring outpatient business, outpatient income, they may also be a violation
of health insurance.
From Table 4 we can be found that the number of potential patients is 15,563,
12,738 patients out of potential patients live in Shanghai, 2825 patients outside
Shanghai, suggesting that some patients with chronic infectious diseases can’t be
properly treated for various reasons. From Table 4, Table 5 we can be found,
regardless of local or foreign AIDS patients, viral hepatitis patients, tuberculosis
patients, pregnant women are likely to be lost patients.

3.3. Application of C5.0 Decision Tree Algorithm to Predict the
Situation of Patients with Chronic Infectious Diseases
According to the two-step algorithm, 43448 chronic infectious diseases were divided into three groups. Application of 5.0 decision tree algorithm to predict the
situation of patients with chronic infectious diseases, as shown in Figure 3.
It can be seen from Figure 3 that patients with a final visit time (weeks)
greater than 10 weeks and a visit frequency of 1 (see) can be predicted as cluster
3 (potential patient). Patients with a final visit time (weeks) greater than 10
weeks but the frequency of visits (times) is greater than or equal to 1 time, and
Patients with a final treatment time (weeks) less than or equal to 10 weeks, outpatient total cost (yuan) less than or equal to 41,973.4 yuan, the treatment frequency is less than or equal to 8 times can be predicted for cluster 2 (primary
patient). Patients with a final visit time (Weeks) lesser than or equal to 10 weeks,
Table 4. The cross-table of 3 groups of patients with gender and residence.
Cluster 1
Cluster 2
Cluster 3
(Important patients) (Major patients) (Potential patients)
Contact
address

Sex

DOI: 10.4236/jbm.2019.711011

total

Shanghai

4540 (12.20%)

19,916 (53.55%)

12,738 (34.25%)

37194

Outland

242 (3.87%)

3187 (50.96%)

2825 (45.17%)

6254

total

4782

23,103

15,563

43,448

Female

1970

8674

7298

17,942

Male

2812

14,429

8265

25,506

total

4782

23,103

15,563

43,448
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Table 5. Cross-linked table of 3 groups of patients with patients having 7 different diseases.
Disease

AIDS

Hepatitis B
Chronic
hepatitis B
Hepatitis B
cirrhosis
Other liver
disease
Tuberculosis
Pregnancy with
liver disease

Place of
residence

Cluster 1
(important
patients)

Cluster 2
(Major patients)

Cluster 3
(potential
patients)

Shanghai

296

5226

934

6456

No-Shanghai

63

765

358

1186

Shanghai

1142

3661

2046

6849

No-Shanghai

43

618

469

1130

Shanghai

1549

1530

254

3333

No-Shanghai

47

138

39

224

Shanghai

225

216

87

528

No-Shanghai

10

37

33

80

Shanghai

197

434

303

934

No-Shanghai

4

103

97

204

Shanghai

57

273

189

519

No-Shanghai

11

118

79

208

Shanghai

18

578

646

1242

No-Shanghai

2

101

61

164

total

Figure 3. Model diagram of treatment situation for patients with
chronic infectious diseases predicted by 5.0 Decision tree algorithm.

the total cost of the outpatient service (yuan) greater than 41,973.4 yuan, or patients with a final treatment time (weeks) lesser than or equal to 10 weeks, the
total cost of outpatient (yuan) lesser than or equal to 41,973.4 yuan, the frequency of more than 8 times can be Predicted for cluster 1 (important patient).
The most important variables to predict whether patients with chronic infectious
diseases are on time to receive normal treatment is the final visit time (weeks),
followed by the total cost of outpatient service (yuan) and the frequency of visits
(times). The validation of the confusing model shows an accuracy rate of
99.94%, and the ROC curve is used to confirm the accuracy. As shown in Table
6.
DOI: 10.4236/jbm.2019.711011
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Table 6. Validation table of variables predictive confusion model by C5.0 decision tree.
N

Percent

correct

43,421

99.94%

error

27

0.06%

total

43,448

4. Analysis and Discussion
4.1. Take the Initiative to Improve Patient Adherence Who Has
Chronic Infectious Disease
China is a big country of hepatitis and tuberculosis. Therefore, it is necessary to
concern about and supervise the treatment of chronic infectious diseases applying customer relationship management theory and data mining technology in
China. The research unit is located in the suburbs of Shanghai, China. It is a
class 3 first level specialist hospital for the treatment of statutory infectious diseases, with 660 beds approved and of nearly 900 medical staff.
Adherence refers to the extent to which a patient follows a treatment plan [14]
[15]. Clustering 3, potential patients, is 15,559 people, accounting for 35.8% of
the number of outpatient visits, 12,559 out of it live in Shanghai, 2825 people live
out of Shanghai. Patients in this cluster are characteristic with the final treatment time (weeks) more than 10 weeks and the frequency of visits (times) is only 1. It includes persons who conduct medical examination, Non-Shanghai patients, cured, lost patients, and poor adherence patients. Poor adherence can’t be
properly treated possibly due to adverse drug reactions, long treatment time,
self-feeling stable condition, doctors and patients are not in place, easy to forget,
low level of education, medical inconvenience and small social support and other factors [29] [30] [31]. The research unit is located in the suburbs of Shanghai,
China. It is the only class 3 first level specialist hospital admitted to the statutory
infectious diseases in Shanghai. Hepatitis, tuberculosis, AIDS, are three kinds of
most common disease, with 660 beds approved and of nearly 900 medical staff.
In Shanghai City, there are Huashan Hospital, Zhongshan Hospital, Ruijin Hospital, Changzheng Hospital, Oriental Hepatobiliary Hospital, Renji Hospital, 6
well-known third-grade class-A general hospital are admitted to liver disease;
Pulmonary hospital and Ruijin hospital admitted to tuberculosis; Obstetrics and
Gynecology Hospital and the first maternal and child hospital admitted to pregnant women; AIDS is only in the research unit. The study found that both local
and foreign AIDS patients, viral hepatitis patients, tuberculosis patients, pregnant patients may be lost patients, good medication adherence is the key to improve the cure rate of tuberculosis patients, reduce the recurrence rate [17] [18]
[19]. The key to treatment of HBV is antiviral therapy, it needs long-term, standardized medication, and adherence is the basis of the effectiveness of drug
treatment. The consequences of poor adherence are serious. Light consequences
are adversely affected by the disease, leading to treatment failure, Severe cases
lead to serious damage to liver function or even life-threatening [20] [21] [22].
DOI: 10.4236/jbm.2019.711011
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Adherence has proven to be a key factor affecting HAART therapy [32], High
adherence can reduce the number of drug-resistant strains and their further
spread, can reduce opportunistic infections [33], reduce mortality and morbidity
[34], reduce the cost of AIDS prevention and disease burden [32] [35]. Patients
with chronic infectious diseases do not accept formal treatment is easy to lead to
their own opportunistic infections are also easy to spread the disease, increased
mortality and disease burden, easily lead to social instability. Therefore, the hospital should strengthen the adherence education for chronic infectious diseases,
education for different chronic infectious diseases to carry out adherence education, make full use of mobile phone APP function, the establishment of hospital
patient customer groups, the establishment of special disease patients customer
base, regularly introduce adherence with different chronic diseases related content, active education to help patients to understand the importance of adherence, reduce the incidence of chronic infectious diseases, so that more patients
with chronic infectious diseases to receive regular treatment.
The actually lost chronic infectious diseases patients is the focus of the hospital, government, national concern, They can’t timely, on time take treatment is
bound to aggravate the condition, the following-up treatment is bound to increase the patient’s own and his family’s medical burden, more importantly, it is
to increase the social disease and economic burden. Therefore, we believe that if
can find out the lost chronic infectious diseases patients and improve their compliance, it will improve the world’s chronic infectious diseases patient’s compliance, and reduce the mortality and medical burden.

4.2. Establishment of Customer Relationship Management
Database for Patients with Chronic Infectious Diseases
This study found that 1) the most important indicator of the treatment of
chronic infectious diseases was the final treatment time (weeks); 2) the actual
number of patients was 43,448 people out of the treatment of 170,246 people,
only 23,103 (53.2%) patients were clear diagnosed with stable condition from
January 2016 to July 2016 in the research unit, including AIDS patients. Therefore, how to use the last visit time (week), the important predictive index, to
good service and manage this 23,103 patients with chronic infectious diseases?
At present, the research unit has not established the hospital customer relationship management, but with reference to the short-term chemotherapy (DOTS)
program under full supervision recommended by the World Health Organization (WHO) [18], the research unit has set up a management records management records Model for AIDS patients, equipped with four case managers. There
are currently information about 10,000 copies, including the information about
the death of patients, foreign patients but converted to other hospital units for
treatment, foreign resident patients, local patients, patients are scheduled to visit
the next time and information was print and given to each patient at the end of
each visit to consult the, and the necessary telephone follow-up to urge AIDS patients to visit doctor in a timely manner. At the same time, the number of AIDS
DOI: 10.4236/jbm.2019.711011
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patients in the research unit is about 1/6 of the total number of 43,448 people,
but the number of visits is more than 1/5 of the total treatment of 170,246
people.
Therefore, this paper believes that China’s infectious diseases hospital should
establish a customer relationship management database of patients with chronic
infectious diseases, to understand the situation of these patients, and the following work can be carried out according to the final treatment time (week): 1) telephone follow-up; 2) The last (as of April) medical information book will be
placed in the next (as of April) treatment column, this can allow hospital manager to confirm whether patients with chronic infectious diseases have got
treatment by phone, e-mail, SMS, QQ SMS, WeChat, or mobile phone APP 1 to
3 days in advance, or found overdue patients and allow hospital manager to
contacted and managed these patients timely by telephone, QQ SMS, microphones, mobile APP [36] [37] [38] [39] [40]. Only effective management of
chronic infectious diseases can effectively reduce the mortality and disease burden. Chinese governments at all levels should speeded up the construction of
hospital information, centralized management of patient data, well done the job
of customer relationship management for patients with chronic disease, chronic
infectious diseases, sent drugs for basic chronic diseases and chronic infectious
diseases to community hospitals, both to achieve a two-way referral of medical
care, but also easy to do community hospital chronic diseases, chronic infectious
diseases management work in order to help curb chronic infectious diseases in
order to help reduce mortality and disease burden.

4.3. Increase the Proportion of Medical Investment, Improve the
Proportion of Medical Reimbursement
In this study, 4786 people accounted for 11.0% of the number of outpatient were
treated about 11.72 times in 7 months. The final treatment time is about 2.89
weeks ago. The outpatient total cost is about 84,302.95 yuan, the average of the
cost is 12,043 yuan/month. But the average medical cost of patients with stable
condition is about 1300 yuan/month. This data show that changes in condition
or complication has resulted in increased medical burden. Although China has
medical insurance for urban workers, medical insurance for urban residents,
new rural cooperative medical insurance, but the proportion of personal cash
health expenditure to total health expenditure is too high, the growth rate of
government health expenditure is lower than the growth rate of fiscal expenditure, the gap between urban and rural health care services is growing, but the
direct health care costs are significantly higher than non-medical costs, and the
severity of the disease is positively correlated with the economic burden [41]
[42]. China’s development is uneven between eastern and western region, there
is a large gap in medical investment in the western region, it exacerbated back to
poverty due to illness [43]; People in rural or ethnic minority areas are often
treated by selling their own assets or borrowing from family members. Support
for free or subsidized treatment and medical insurance forms is considered esDOI: 10.4236/jbm.2019.711011
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sential, but not enough to reduce the patient’s medical burden [44].
Therefore, we should increase the proportion of medical investment, investment intensity is not lower than the previous year’s local economic GDP gains;
Speed up the realization of universal health insurance, and improve the proportion of medical Reimbursement，reduce the proportion of individual pays for
chronic infectious diseases, guide residents to use drugs rationally, and improve
the efficiency of health care fund use [45] [46].

4.4. It Is a Long Way to Curb Chronic Infectious Diseases for China
In this study, the ratio of male patient to female patient was 1.4:1. The ratio of
patients living in Shanghai to foreign patients was 5.9:1. Patients distribute
throughout China provinces. Patients age distribute from 1 to 106 years old,
with 25 to 65 years old patients to be the high incidence people. This group of
patients is the main labor force, when dinner, they should as much as possible to
use public chopsticks, public spoon, and accept regular treatment, to reduce viral
hepatitis and other infectious diseases [47]; When sexual life, appropriate protective measures should be taken to avoid being infected. Some patients are
younger than 10 years old. In fact, viral hepatitis, AIDS mother-to-child blockade has been achieved in the research unit. There are still unblocking mother to
child spread of viral hepatitis and AIDS in China is due to following two cause:
First, some pregnant women do not know that they have been infected with the
virus or have been sick; Second, part of the maternal is known to be infected or
sick, but they do not know the existence of medical technology to block mother-to-child transmission. Therefore, the Chinese government should expand and
increase surveillance of sentinel sites [48]. Free or small payment of maternal
screening for infectious diseases, the detection and treatment coverage should be
further expanded with a view to early detection and comprehensive implementation of integrated interventions for infected pregnant women and their children
[49] [50].

5. Conclusion
Out of the 43,448 patients, 4786 (11.0%) were important patients, they have high
frequency of visits and high medical costs. They may be patients with conditional changes or complex condition, it should increase the proportion of medical
investment, improve the proportion of medical claims reimbursement. 23,103
people (53.2%) were major patients, they may be patients with clear diagnosis
and stable condition. A good job of medical services should be done for major
patients. Potential patients 15,559 (35.8%), their last treatment time is long and
the frequency is low. They may be patients with annual medical examinations,
patients who are treated outside Shanghai, patients who have been cured, who
are losing patients, or who are poorly adherence. According to the forecast, the
most important indicator of the treatment of chronic infectious diseases is the
final treatment time (weeks). Medical institutions can strengthen the adherence
DOI: 10.4236/jbm.2019.711011
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education to patients with chronic infectious diseases, establish the customer relationship management database for patients with chronic infectious diseases,
take initiative to help them improve treatment adherence by telephone, e-mail,
QQ SMS, WeChat, mobile phone APP to reduce mortality and disease burden.
Chinese governments at all levels should speed up the construction of hospital
information construction, establish the patient database, sent drugs for basic
chronic diseases and chronic infectious diseases to community hospitals, both to
achieve a two-way referral of medical care, it will be conducive to curb chronic
infectious diseases, reduce mortality and disease burden. In addition, Chinese
governments at all levels should also strengthen the screening of maternal infectious diseases, with a view to early detection and effective implementation of integrated interventions to pregnant women with infectious disease.
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