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Abstract
In this article, we reviewed and analyzed the literature on mental health surveillance and early warning of mental disorders, in particular, systematically
reviewed the progress and methods of mental health surveillance and early
warning of mental disorders. This article provides a basis for early warning
and monitoring of mental disorders in the future, and provides psychiatrists
and community doctors with reference methods for early warning and treatment of mental disorders so as to ensure social stability and harmony.
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1. Introduction
Mental health is a major public health issue that affects economic and social development. At present, mental health problem is a quite severe social problem
[1], accounting for about one fifth of total burden of diseases. Some researchers
consider that accident or trouble caused by patients with mental disorders ranks
the second in causing economic losses, second only to criminal offense [2]. According to estimation of WHO, in China the burden of mental diseases will rise
to a quarter of the total burden of diseases in 2020 [3]. Mental disorders are a
group of diseases with high recurrence rates, and thus long term maintenance
therapy is of great importance to such diseases as treatment interruption or
withdrawal will lead to a significant rise in recurrence rates. Therefore, it is necessary to establish a complete mental health service system for treatment and
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recovery of patients with mental disorders. From both longitudinal and horizontal perspectives, the methods for mental health surveillance used in various
countries and regions are updating continuously with the adoption of new
technologies and shifting from telephone interview to web network and mobile
APP software. The method for collecting surveillance data has changed from
single machine networking with multiple sentinel points to cloud platform.
Moreover, the scope and content of early warning have developed from single
factor to whole course early warning. This article provides a review for reference
by mental health service personnel.
Severe psychiatric patients, who are the key point of mental health surveillance, have major symptoms like hostility, agitation, suspicion and thought disorder, etc. Sands, et al. [4] found that the risk factors associated with the violence
impulsion of such patients are related to these symptoms. The possible aggressive compulsion behaviors of severe psychiatric patients might also be associated
with patients’ age, gender and positive psychiatric symptoms [5]. Such aggressive behaviors usually occur during the acute phase of psychiatric disease and
mainly include various behaviors that threaten and/or harm one’s self or other
people or objects, manifesting as verbal attack, physical attack and attack on
property [6]. Practice has proven that, after symptoms in the acute phase are
controlled, most psychiatric patients can return to the society and even participate in appropriate production activities through community-based treatment
and rehabilitation [7] [8] [9] [10] [11] and will not do much harm to the society.
Moreover, researches have revealed that about 80% patients with first episode
psychosis are likely to recur within 5 years [12] [13], causing severe impairment
of social function to the patients, in particular, unemployment and, for some patients, increase in risk of suicide [14] [15] [16]. Therefore, it is necessary to establish a scientific and efficient surveillance and early warning system to implement early surveillance, assessment and warning of psychiatric diseases and keep
them under control in the early stage.

2. Mental Health Surveillance and Early Warning
Mental health surveillance system covers four major aspects, namely, mental
disorder surveillance and early warning, psychological and behavioral problems,
risk factors, and mental health service and resources [17]. China did not formally initiate mental health surveillance until the Law on Mental Health was promulgated on May 1, 2013. The key population for surveillance is patients with severe psychosis. The surveillance system includes high-risk single factors into objects of early warning, for example, early warning of compulsion, trouble-making
behaviors and suicide. The system can even monitor the whole disease course of
psychiatric patients and changes in their mental symptoms and collect important node data in patients’ disease period such as medicine administration, dispensing records, follow-up visit records, clinic records and departure records to
establish a logical data model, which can be used for analyzing and monitoring
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the mental status of patients in their whole disease course. The model can provide early warning and reminding of any identified risk factors to further guide
the diagnosis and treatment of mental disorders. For patients with high risks,
network management can be established to strengthen supervision of follow-up
visits.

2.1. Methods of Surveillance and Early Warning
2.1.1. Telephone Follow-Up Surveillance
In the USA, National Health Interview Survey (NHIS) began to be implemented
in very early time [18]. NHIS is carried out by means of manual telephone survey and is the most traditional and convenient way to collect information related
to schizophrenic patients including their mental conditions, medicine administration and social function. In this survey, professionals sort and record information obtained from telephone interviews. These information can be used to
assess patients’ mental conditions and timely identify fluctuation of patients’
mental conditions. In some region of China, due to condition limitations, telephone survey is used as the primary method for surveillance. However, records
obtained from telephone survey are relatively simple and contain limited information of patients, and some information collected via telephone interview is
not true or contains unpleasant words, leading to lower reliability of data.
2.1.2. Outpatient Interview Surveillance
Outpatient interview surveillance is one of the main methods used for monitoring mental diseases and the primary way to confirm and assess mental disorders.
With this method, diagnosis, assessment and early warning of psychiatric patients are based on clinic records maintained by outpatient psychiatrists, who
can relatively accurately assess and record the conditions of patients on the basis
of interviews, psychiatric examinations and assessment scale. Those patients
with high risk are identified with special marks and given treatment advice or
rehabilitation guidance. Thus information recorded by psychiatrists are highly
reliable and professional. Nonetheless, assessment with this method has certain
limitations. Records maintained by psychiatrists are affected by the number of
patients and peak of patients visit. Outpatient follow-up interview in peak hours
will occupy a lot of time of psychiatrists and the efficiency and quality of assessment will be affected.
2.1.3. Web-Based Surveillance
Along with the extensive use of the internet, patients follow-up assessments are
placed on the internet and patients can login and submit their assessments at
any time, without being affected by time or space limitations. The results of assessments are fed back to the terminals of mental health prevention authority
and psychiatrists and mental symptoms of patients are predicted or assessed on
the basis of patients self-assessment. Researches [19] have shown that on-line
disease screening has the same reliability for specific psychiatric diseases as traditional questionnaire survey does. Such on-line approach of assessment can
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dramatically save labor costs and resources.
2.1.4. Mobile Phone APP-Based Surveillance
Increasing evidences show that mobile phones can play an important role in
medical care service, particularly in mental health service. In combination with
traditional approaches via the internet, mobile phone has achieved significant
results in remote consultation [20] and monitoring support [21]. Through mobile APP, patients can receive reminds to go to see doctors, assess their own
mental conditions by using appropriate scales at any times and acquire on-line
knowledge about mental health related to their own diseases. Compared with
Web pages, mobile phone is easier to carry and operate, has a stronger applicability and can be integrated into the daily life of patients [22]. In the future, mobile phone APP may work with wearable devices to collect valuable physical information so as to improve the accuracy of diagnosis and early warning.

3. The Value of Mental Health Surveillance and Early
Warning
3.1. Scientific Research Value
Mental health surveillance involves with a wide range of data. As the scope of
mental health surveillance covers both healthy population and unhealthy population, the surveillance data have a very high value for scientific researches. They
can be used to study the epidemiological status of specific mental disorders, explore patients’ trouble-making warning model and guide emergency response to
public health incidents of mental disorders. For these researches, the mental
health surveillance system provides excellent research samples, research objects
and important data.

3.2. Economic Value
The mental health surveillance system can monitor the disease risk propensity of
patients. With a complete psychosis prevention information system, various
problems of psychiatric patients occurring in the course of rehabilitation can be
analyzed and the patients can be informed and advised to timely go to see doctors so as to reduce disease fluctuation and recurrence, control disease condition
under a low level and cut medical care costs for patients. To administrative authorities and medical institutions, early identification and early intervention may
help reduce consumption of medical resources, decrease the rate of patients hospitalization, lower hospitalization burdens and reasonably allocate medical resources.

3.3. Decision-Making and Social Effect
Mental health surveillance data are of great significance and value to early
screening, diagnosis, intervention and treatment of psychiatric diseases, embodying people-centered total psychological health service. In particular, it is a
public focus in regard to growth of teenagers and support of the old. Moreover,
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mental health surveillance data are also used in clinic assessment to early screen
out, through information and artificial intelligence processing, those mental
disorder patients with unstable conditions, impulsion, treatment failure, propensity to make trouble and cause accident as an early warning. Such early
warning information not only reminds psychiatrists and but also be pushed to
superior administration authorities in real time to enable them to follow up the
conditions of patients in the whole course of disease and complete emergency
response measures. Such surveillance and early warning data also provide a
scientific basis for future decisions on mental health.

4. Perspective
In summary, as the Law of the People’s Republic of China on Mental Health
formally came into force, mental health surveillance work has been put into
agenda in China. Surveillance and early warning of mental health, as a guarantee
of mental health of the whole people and an issue of public health, are paid more
and more attention. According to report abroad, many countries have incorporated mental health work into public health systems and are paying more attention to it. A review of the development of mental health surveillance work home
and abroad show that this work covers mental disorder, psychological health,
disease factors and health care service. The methods used for surveillance have
gradually shifted toward modern information technologies: from telephone follow-up surveillance and outpatient interview surveillance to web-based on-line
surveillance and mobile phone APP-based surveillance. Analysis of surveillance
data also has changed from single point monitoring multiple sentinel points to
cloud data sharing. More and more detailed mental health surveillance serves
prevention and treatment of mental disorder in the early stage to ensure early
identification of the signs of mental disorder and make early intervention possible. Moreover, with increasingly intelligent early warning methods, more effective information can be obtained and pushed to related authority and personnel
at real time to allow timely response to emergency and reduce the occurrence of
trouble and accidents caused by psychiatric patients. This is of great significance
to the maintenance of social order, stability and harmony. Based on this review
and mature foreign experiences, we believe that more convenient surveillance
methods will be developed in the near future, and combined with artificial intelligence and data models with high operability, an internationally leading mental
health surveillance system will be gradually developed in China.
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