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ABSTRACT

Objective: The objective is to understand the role of information management systems in the public health
perspective of primary care units more accurately.
Methods: A public health information management system for primary medical units, which is based on
electronic health records, virtual private network technology, real-time data storage, and other technolo-
gies, isdesigned on the premise of economical and straightforward operation. Besides, Xinhua Community
Health Service Center Around the Wulong Street, Longsha District, Qigihar City is selected as the experi-
mental unit of the public health information management system, and the work efficiency of the system
in the public health perspective of the primary medical unit is evaluated after 12 months of system
operation.
Results: The public health information management system of primary medical units has following com-
prehensive management functions: health record management, child health, maternal health, health of
the elderly, health of patients with chronic diseases, health of severe psychiatric patients, health edu-
cation, infectious diseases and public emergencies, health events, health supervision, and management
information. In addition, after 12 months of information management system operates in the grassroots
units, the results show that patients and doctors have a very high satisfaction rate with the system. The
system not only cultivates the excellent health and disease prevention awareness of residents but also
improves the efficiency of primary care institutions, as well as reducing the number of patients seeking
medical cares.
Conclusion: The public health information management system of primary health care units based on
medical and health information design is rich in functions with prominent work efficiency, which signif-
icantly improves the public health of grass-roots medical units. The research is useful and significant for
follow-up studies on public health care systems.

© 2019 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for
Health Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).

Introduction

infectious diseases and public health emergencies, and health
supervision and management information. All these services are

In the past, the traditional public health services are pro-
vided by community health service centers and township health
centers, including health records management, child health, mater-
nal health, health of the elderly, health of patients with chronic
diseases, health of severe psychiatric patients, health education,
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recorded and keptin paper format. However, with the development
of society [1], paper records have been difficult to serve the masses
efficiently and conveniently [2,3]. In order to solve the problems
of traditional paper records, such as difficulty in storage, difficulty
in verifying the quantity and quality, repeated service by various
agencies, loss of records due to the flow of residents, waste of paper
and waste of paper records, limited exchange of information by
time and space, difficulty in business sharing. Meanwhile, in order
to integrate the various health records and health service records
of various medical institutions [4], as well as establishing a unique
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and life-long health record containing various public health service
records for each resident, it is necessary to establish a public health
information management system for primary medical institutions
and units [5].

The feature of essential public health service is to provide
life-long, project-wide, accurate, and complete health services for
residents or migrantsin the jurisdiction [6], while information tech-
nology can make public health services more efficient and complete
[7]. With the establishment of the public health information man-
agement system [8], the residents’ electronic health records and
various follow-up data can be more effectively managed and uti-
lized; therefore, the public health services of the primary medical
institutions are deepened in further [9], which can facilitate the
health administrative department to conduct statistics and anal-
ysis on the service status of various primary medical institutions
[10]. At present, with the rapid development of computer technol-
ogy, all countries have studied the use of information technology
to regulate and control national health. For example, the presi-
dent of the United States announced the promotion of medical
and health information construction to facilitate later preservation
and data sharing. However, up to now, less than 50% of medi-
cal units have the system [11]. When establishing the national
health network system, the Canadian government announced that
it would improve the database of medical and health records
in the next few years [12]. In China, the application of infor-
mation technology in public health service is a little late, but
it is in the process of vigorous development and improvement
[13].

To sum up, in order to make medical institutions provide
residents with better and more efficient basic public health ser-
vices, in this study, the public health information management
system is designed, and its work in primary medical units is
studied. Under the premise of economy and simple operation,
the public health information management system of primary
medical units is designed based on electronic health records, vir-
tual private network technology, real-time data storage backup
and other technologies. The system is analyzed to provide some
guidance for the future research of the primary public health
information management system, which is a valuable research
topic.

Methods
Significance of research

The public health information management system of grass-
roots medical institutions established in this study enables medical
institutions to provide residents with better, more efficient, and
more complete essential public health services. According to the
standards issued by the Ministry of Health, the health informa-
tion of various medical institutions is collected and organized, the
health record management system throughout the life cycle of resi-
dents and the public health service management functions based on
healthrecords are established, thereby residents can receive conve-
nient and comprehensive health services, such as health education
and medical consultation for pregnant women, children, chronic
patients or the elderly, which cultivates the awareness of residents
for health and disease prevention and enhances the physical fit-
ness and health of residents. At the same time, the public health
service work of the primary medical institutions is simplified,
standardized, modularized, and integrated so that the informa-
tion construction is convenient for the staff and better serves the
residents.

Ideas of design

In primary medical institutions, the leading technologies in
the research, development, and implementation processes of the
public health service information management system include
Electronic Health Records, Virtual Private Network technology, and
real-time backup technology for data storage, which can help the
system realize its vital functions and ensure the regular operation
of the system.

Electronic Health Records (EHR): An electronic health record
refers to a collection of all personal public health information and
necessary personal data of a patient. This information is stored by
means of the Internet and computers, including information on the
health care of an individual. The supervision department of the
national government has clearly stated that: Health records are the
most important, core, and critical information in an individual’s
acceptance of all kinds of medical treatments. They are in contact
with one’s life cycle from birth to death, which are comprehensive
collections of all essential public health services, the comprehen-
sive records of all past medical visits from the patients, and officially
recognized medical record information [14]. The EHR utilizes mod-
ern computers to save and use the information. The most significant
purpose of EHR is to share the information. Second, it provides the
data from being lost and keeps the data accurate, which cannot be
easily modified.

Virtual Private Network (VPN) technology: The VPN technology
can easily connect any medical institutions, public health service
institutions, and public health systems that need to be accessed in
the area or even outside the area. Users in the local Intranet utilize
the Intranet to connect, and remote users rely on the Internet to
access the Intranet by using VPN technology to achieve information
interconnection.

Data storage and real-time synchronization technology: the
core of public medical data storage is synchronization, i.e., the syn-
chronous synchronization of stored source data. When the core
saving module needs to change the stored data of the system, the
data will be saved in the cache module and then changed. It is
not directly stored in the disk; at the same time, the backup save
module sends a message that can be changed. After the data in the
backup storage has been modified, the core storage and the backup
storage simultaneously input the data into the disk. Thus, it will
always ensure that the data between the core storage device and
the backup device is the same, and its flowchart is shown in Fig. 1.

Analysis of systematic functions

The most important thing for the design of the system is to
understand the tasks that the system needs to accomplish and the
functions of the system. In addition to the most common require-
ments, the functions of the system need to be targeted at different
positions and different capabilities for personalized customization
of specific needs. If the problem is not taken into account when
designing the system, the result will be that many users and person-
nel cannot use the system smoothly, leading to low work efficiency
and difficulty in a large-scale promotion and utilization.

Health record management function: The management func-
tion of the user’s health data is based on each user’s personal health
record data. The core function is to create archives for newborn chil-
dren and those who have recently moved in. It is the operation of
modifying and revoking the deceased person and the ineffective file
registration materials, as well as the statistical and research func-
tions of the doctors and patients’ archives of the primary medical
institutions.
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Fig. 1. The flowchart of real-time synchronization technology of data storage.

Child health management function: Child health management
in the grassroots public health information management system
refers to the recording and reviewing of all data such as the physical
condition and growth environment of children form 0-6 years old
in the managed area, including the detailed statistics of children,
visit forms of newly born children, health checkups and manage-
ment for children form 0-6 years old, and reminder operations
corresponding to related operations in the managed area.

Maternal health management function: The maternal health
management refers to the monitoring and understanding of all
maternal and pregnant women’s health in the managed areas,
including detailed statistics of pregnant women in the managed
areas. During all the time periods, the family follow-up data records
for the pregnant women before delivery, as well as the emergency
stop follow-up data records after delivery, the health checkup
monitoring and management of delivery women after 40 days of
delivery, and the related corresponding reminder operation is oper-
ated.

The health management function of the elderly: The manage-
ment of the health level of the elderly refers to the monitoring
and recording of the health and illness of the elderly in the man-
aged area older than 65 years old, mainly including the detailed
statistics, family follow-ups, and health check-up monitoring and
management of the elderly in the managed areas in all time peri-
ods, as well as reminder operations corresponding to the relevant
operations.

Management function of patients with chronic diseases: The
health function of patients with chronic diseases refers to monitor-
ing and recording the status of all patients with hypertension and
diabetes in the managed area, including the detailed list of chronic
patients in the managed area, all home follow-up data records for
chronic patients, as well as patient health and health check-ups and
management and reminder operations that correspond to related
operations.

Psychiatric health function: The management of the health level
of mental patients refers to the monitoring and understanding of
the health of all mentally ill patients in the managed area, includ-
ing the detailed statistics of mental patients in the managed areas.
There is also a family follow-up data record for mental patients

during the required time period, as well as revisions and supple-
ments for patient information, health checkups, and management,
and reminder operations corresponding to related operations.

Management of public health in emergencies and infectious dis-
eases: The health management of sudden and infectious diseases
refers to the function of timely processing and reporting the time
of sudden accidents when working in public health. This includes
the establishment of a report card for incidents of emergencies or
infectious diseases.

Design of the system

The primary medical information management system involved
in this study can be roughly divided into two parts: the patient
medical health information system and the public medical health
management service system; in addition to these two systems,
there is also a unique system for maintenance and overhaul.

Patient Health Information System: PHIS is the key to the public
health care management system. First, it is between the clinic, the
first-level medical unit, the secondary medical unit, the health care
units, and many medical institutions. The data information is col-
lated and integrated; then, the data in the database are converted
and stored by using a consistent data format, and a data record
for each patient’s medical visit service is recorded for each patient,
which includes the necessary individual information on health care
of each patient and is the core and foundation of the entire public
health information system.

Public Health Care Health Management Service System: The
job requirement of the Public Health Medical Health Management
Service System is to ensure that all functions related to public
health can be smoothly implemented. That is to say, in the patient
medical health information system, health care services for preg-
nant women, the elderly, chronic diseases patients, children, and
other specialized personnel, as well as reporting the infectious dis-
eases, health education, and public health events. Users can modify,
review, and delete the confidence of these resources. They can also
plan their own plans and then implement them accordingly. The
public health information system for managers also provides rich
and comprehensive reports and data.

The management and maintenance system: The task of man-
agement and maintenance system is mainly to ensure the regular
and healthy operation of the overall system. Some parameters are
modified to ensure the stability and regular operation of the over-
all system for an extended period of time. Redesign and planning
development is required, as well as corrections to the system’s
schedule work, changes and additions, deletions of data and roles,
and modification of the user’s login privileges.

Resident Health Record Management System: This system mod-
ule is shown in Fig. 2. Its role is to update, modify, relocate, and
recover the patient’s system data in real-time, ensuring that the
file data is updated in a timely manner. In addition, the patient’s
file has an extraordinary point. Once the patient’s public medical
service file is created, it cannot be deleted under any circumstances.
It will follow every user forever, which will always exist. The user
data file can be revoked, but it can be recovered at any time. The
system also has a search function. Each resident’s health file can be
searched in the system according to personal information such as
name, address, and ID card number.

Database design: the database of this system stores the health
files of all residents in the whole jurisdiction, including the infor-
mation of mental patients, infectious diseases, etc., involving the
privacy of residents. Therefore, database software is required to
provide a higher level of security. At the same time, the database
of the system has a large storage capacity. About 150 users query,
modify and add information such as residents’ health files at the
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Fig. 2. Functional module diagram of public health information management system in primary medical units.

same time every day. Therefore, the processing speed, concurrency
and other performance requirements are high.

System module function

In this study, the functional modules of the system are shown in
Fig. 2. The specific functions of some key modules are as follows:

Child Health Management Module: The Child Health Manage-
ment Module is based on the resident health records and provides
health management services for children aged 0-6 years depending
on the age of the month in accordance with the National Pub-
lic Health Service Code. It includes the child health management
list, new family mode record, child medical examination within 1-
year-old, physical examination management for children aged 1-2,
physical examination management for children aged 3-6, and plan
reminders.

Health Education Management Module: The Health Education
Module is a functional module for statistical reporting of activities
organized by health service agencies at all levels, such as activities
organized by health education, established publicity columns, dis-
tributed video or text materials, and work meetings. At the same
time, it has the functions of searching, analyzing, evaluating, gen-
erating, and printing reports.

Infectious Diseases and Public Health Emergency Management
Module: The infectious disease and public health emergency man-
agement module are mainly for reporting the infectious diseases
and the public health incidents in the jurisdictions where the res-
idents in the jurisdiction have infectious diseases that must be
reported by the state, as well as filling in the report card. This mod-
ule contains the filling function of two kinds of report files and
the function of reviewing and confirming the file submitted by the
higher-level management organization.

Health supervision and management information management
module: Health supervision and management information man-
agement is a functional module for the supervision of public
places, medical institutions, secondary water supply, schools, and
childcare institutions in the whole district. It mainly includes
functions such as registration of the supervised units, daily inspec-
tion records, unlicensed business records, and illegal medical
records.

System performance simulation

On the basis of the above analysis, this study selects the
IBMDB2V9.7 Enterprise Edition as the database library software
of the system and uses DellR710 server, Windows Server2008R2
operating system, and DellPS6010E storage as the operating envi-
ronment of this system. The DB2 of IBM corporation is a relational
database management software. DB2, such as Windows, Linux, and
UNIX, is a relational database management software that can run
smoothly on platforms such as Windows, Linux, and UNIX. It has
high parallel performance and workload, ISO security certification
with the highest standards, high level of data utilization, integrity,
recoverability, and small to large-scale application execution capa-
bilities, which can satisfy the needs of public health information
management systems in primary health care institutions. In this
study, Qigihar Medical University basic medical institutions are
selected as the experimental unit of the public health informa-
tion management system, to evaluate the working effect of the
system within 12 months. It mainly includes the survey of resi-
dents’ satisfaction, the evaluation of medical treatment effect, the
analysis of work efficiency and the evaluation of residents’ health
awareness.



Y. Zhao et al. / Journal of Infection and Public Health 13 (2020) 491-496 495

50

I The elderly
45 [ ] Woman

40

35

30

25

Number

20

Z l = B

Very nice Just so so commonly No effect

Satisfaction

Fig. 3. Analysis of resident satisfaction of public health information management
system in primary medical units.
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Fig. 4. Analysis of the number of monthly medical treatment before and after the
application of the public health information management system.

Results and discussion

Satisfaction study of public health information management
system in primary medical units

The analysis of resident satisfaction of public health information
management system in primary medical units is shown in Fig. 3.
In the figure, the people who are satisfied with the system after
the establishment of the information management system in pri-
mary medical units mark the majority; they are very satisfied that
this account occupies at least 60% of the survey population of their
respective groups, and less than 10% of residents have their own
views on the role of the system. It can be seen that the information
system of the primary medical institutions established in this study
has a very positive effect on the health of most residents.

Analysis of the number of medical practitioners before and after
the application of public health information management system

The analysis of the number of monthly medical treatments
before and after the application of the public health information
management system is shown in Fig. 4. As shown in the figure, there
is a significant drop in the number of people visiting the medical
institutions every month after the establishment of the information
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Fig. 5. Analysis of the efficiency of medical units per day before and after the appli-

cation of the information management system.
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Fig. 6. Analysis of health awareness of residents before and after the application of
the information management system.

management system in the primary medical units, whether it is for
women, children, the elderly, or the chronically ill patients. It can be
seen that the information management system established in this
study has a very effective and comprehensive treatment effect on
patients’ diseases and reduces the number of medical treatments
for patients. The public health information management system in
the primary health care units of health information has productive
work efficiency.

Analysis of the efficiency of medical units per day before and after
the application of the information management system

The efficiency analysis of medical units per day before and after
the application of the information management system is shown
in Fig. 5. As shown in the figure, the efficiency of the primary med-
ical units has significantly been improved before and after the use
of the newly built medical information system. The effects of both
the children and the elderly are very significant. The diagnosis effi-
ciency of female patients in health care units is improved from 8
cases to 15 cases per day. For the elderly, the daily working capacity
isimproved from 3 cases to 5 cases, which shows that the new med-
ical information system has significantly improved the efficiency of
medical treatments in health care units.
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Analysis of health awareness of residents before and after the
application of the information management system

The analysis of residents’ health awareness before and after
the application of the information management system is shown
in Fig. 6. As shown in the figure, the health awareness of medi-
cal clinics and residents has been dramatically improved after the
application of the newly-built medical information system. The
knowledge of the aspect for self-protection and many health cares
has been dramatically improved, and the improvement of con-
sciousness will reduce the illness. This is to solve the problem
fundamentally. It can be seen that the public medical informa-
tion system established in this study dramatically enhances the
residents’ health awareness to a large extent.

Conclusion

In this study, the public health information management system
is designed, and its application in primary medical units is stud-
ied. The EHR and VPN technologies, as well as real-time backup
of data storage, are used to design the public health information
management system under the premise of economical and straight-
forward operation. Besides, Xinhua Community Health Service
Center Around the Wulong Street, Longsha District, Qigihar City
is selected as the experimental unit of the public health informa-
tion management system, and the work efficiency of the system in
the public health perspective of the primary medical unit is evalu-
ated after 12 months of system operation. The results show that the
public health information management system established in this
study has excellent management functions, such as management of
health record, child health, maternal health, and elderly health. In
addition, through a year of application, both patients and the grass-
roots level medical institutions are highly satisfied with the system.
Besides, as well system has cultivated the awareness of residents
for disease prevention and health care and promoted the efficiency
of primary care institutions. Therefore, through this study, it is
found that the public health information management system plays
a very significant role in the primary medical institutions. It is
not only reflected in the improvement of work efficiency and the
reduction of doctors’ work intensity, but also enhances patients’
health awareness and reduces the number of hospital treatment,
which provides experimental basis for the later development
of grass-roots medical public health information management
system.

The research in this study is also subject to some restrictions,
such as the incomplete data search due to the limitations of time
and resource constraints. In addition, the applicationis only in a pri-
mary medical unit for trial operation; the number of experimental
samples could have been more extended, as well as the running
time. Therefore, the obtained results are slightly lacking in per-
suasiveness, and subsequent research can conduct more in-depth
research to reduce the interferences. The research in this study has
significant reference value for later researches.
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