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Abstract
Background This study sought to understand the mental health status of Beijing’s general population, analyze the risk factors that affect it, and provide a
scienti�c basis for promoting the physical and mental health of the general population.

Methods A cross-sectional design was used. Overall sampling was used to select 6,364 people who had undergone a physical examination from January to
December 2018 and volunteered to participate in an assessment of their mental health. We used the SCL-90 to establish the current normal mental health
model of the general population in Beijing. After using the PEM System to export and automatically generate Excel �les, SPSS 19.00 was utilized for statistical
analysis. Descriptive statistical analysis methods were used to analyze the mental health status of the respondents and the mean and standard deviation of
each factor. A t-test was used to compare the mental health of the general population in Beijing with the Chinese norm in 1986. Multiple linear regression
analysis was used to explore the in�uencing factors of the mental health of the general population in Beijing.

Results The average score of each factor of the SCL-90 in Beijing's general population was between 1.28 and 1.75, with no signi�cant peaks. The scores of
various factors in the general population in Beijing were relatively close, and their mental health remained stable. The analysis of the demographic variables of
gender, education, age, marital status, and monthly income showed that monthly income ( β=-0.027, p<0.05) and gender ( β=-0.026,p<0.05) had signi�cant
effects on the SCL-90 score of the general population.

Conclusion The mental health level of Beijing’s general population was lower than the Chinese norm in 1986. Male mental health problems were prominent
and low-income people were prone to psychological problems. It is imperative to strengthen the construction of a mental health service system and
standardized management among the Chinese population. Strengthening the popularization of mental health knowledge, guiding the Chinese population to
cultivate a positive attitude, preventing bad attitudes, encouraging the use of scienti�c methods to deal with psychological behavioral problems, and early
targeted measures can reduce the occurrence of serious psychological problems.

Background
When the World Health Organization (WHO) was founded in 1946, the concept of health was de�ned in its charter: "Health is a state of physical, psychological
and social ful�llment, not just a state free of disease and weakness." In 1990, the WHO de�ned the concept of "health" as follows: "Health is not only the
elimination of debilitating diseases, but also the physical, mental, and social environmental interactions in a normal state” [1]. Having a healthy body is the
basis of human survival. Peoples' health not only refers to physical health, but also includes mental health and social adaptability. British psychologist H. B.
English [2] pointed out in 1958 that "Mental health is a continuous state of mind. Under this state, the parties can make good adjustments, have vitality, and
fully exert their physical and mental potential. This positive and rich state is not only free from mental illness." Thomas Holmes [3], a famous psychologist,
proposed in the 1960s that psychosomatic diseases are mainly caused by people's mental health problems. Therefore, it is generally believed that psychology
and physiology restrict and in�uence each other. In 2001, the WHO further de�ned mental health as a state of health or well-being [4]. Therefore, mental health
is an important part of human health [5]. Mental health is the basis of physical and physical health, and it is an indispensable condition for measuring the
overall health of an individual. People who have been in a state of fatigue for a long time also have a signi�cantly increased risk of cardiovascular disease,
psychological disease, cancer, and other diseases [6].

With the development of the global society and economy and the improvements in medical and health services, the average life expectancy of human beings
has continuously increased. Physical health has made considerable progress, but the mental health problems that have followed have not yet been effectively
addressed and resolved. At present, global mental health issues have become increasingly prominent. Mental illness seriously damages the quality of life of
citizens in both developed and developing countries [7]. The WHO estimates that more than 10 million suicide attempts occur worldwide each year, and 5 of
the top 10 diseases that cause the most disability are mental disorders [8]. According to the WHO, by 2020, adolescents with psychological problems
worldwide will grow in number by more than 50%. Mental illness will be one of the top �ve causes of adolescent illness, disability, and death [9]. Mental illness
is not a separate effect on related patients; it has a wide-ranging impact on the surrounding people and society and even the entire country.

Chinese society is undergoing continuous changes, involving both opportunities and challenges. The living pressure of citizens is gradually increasing, and
emotional distress is widespread. According to estimates by the WHO, by 2020, the burden of mental illness in China will rise to a quarter of the total burden of
illness [10]. At present, anxiety and depression in Chinese professional groups are quite serious. Depression exists in more than half of the population; 25.60%,
23.52%, and 1.58% had mild, moderate, and severe depression, respectively [11]. In recent years, with the rapid development of China's society and economy,
the issue of mental health has received increasing attention, and researchers have begun to pay attention to the current state of the population’s mental
health. The Baoshan District Center for Disease Control and Prevention in Shanghai conducted a survey of residents' mental health from February to March
2012. It was found that the pressure on residents from social communication, work, and study accounted for 31.4%, 29.1%, and 71.8%, respectively, of people’s
professional psychological service needs [12]. The mental health of the citizens of Chongqing is not good: 81.9% of them have health problems. Among them,
the detection rate of high-knowledge anomaly indicators is more than three times that of ordinary citizens. Psychological tests found that more than 70% of
Chongqing’s residents have sub-health mentality, and white-collar workers are the main sub-health group [13]. In 2019, the Institute of Psychology of the
Chinese Academy of Sciences released the "Chinese National Mental Health Development Report 2017–2018." Based on a nationwide sample survey, the
mental health of Chinese nationals is generally good, but the mental health of the working population deserves attention. The mental health levels of teachers,
medical staff, bank employees, and IT industry employees have shown a downward trend year by year, and are lower than the Chinese norm in 1986. High
anxiety and stress are common, severe burnout occurs, and there is a huge demand for mental health services [14]. At present, the Chinese use the normal
model of the Symptom Checklist 90 (SCL-90) scale and compare it with the normal model data of Chinese people in 1986 [15]. However, over the past 30
years, China's economy, culture, living standards and lifestyles, and residents' health have changed dramatically. The mental health of the residents has also
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changed. As the capital of the People's Republic of China, Beijing has an important political status. The mental health status of the general population in
Beijing is more important. However, the research on the mental health status of the general population in Beijing is still blank.

Therefore, in this study, the general population in Beijing was taken as the research object, and the SCL-90 was used to establish the current mental health
norms of the general population in Beijing via cluster sampling to understand their mental health. We analyzed the risk factors that affect the mental health of
the general population in Beijing and provide a scienti�c basis for promoting the physical and mental health of the general population in Beijing.

Methods
Data collection

Using the overall sampling method, 6,364 people who had undergone a physical examination at the Beijing Rehabilitation Hospital a�liated with the Capital
Medical University from January 2018 to December 2018 and volunteered to participate in the assessment of mental health were selected as the research
subjects (enrollment criteria: 18 ≤ age ≤ 60 years old; not hearing impaired; volunteered to participate in this study; lived in Beijing for more than 3 years; no
missing data). A total of 6,800 questionnaires were distributed and 6,364 were recovered. The effective recovery rate was 93.6%.

Measuring instruments

The questionnaire survey method required the survey subjects to read the instructions carefully before answering the questions, and the trained medical staff
gave on-site, one-on-one guidance to ensure the quality of the survey responses. The questionnaire information included the following: 1) basic personal
information on gender, age, marital status, education level, monthly income level, etc. 2) The SCL-90 [16]. The PEM system was used as the platform and the
SCL-90 was used as the survey tool. The PEM is the only service system in China that integrates psychological assessment and mental health management.
The platform can carry out large-scale mental health assessment of the entire population under the premise of ensuring quality, and it includes the most
comprehensive and authoritative psychological assessment scale system based on the SCL-90. Based on a systematic evaluation of the mental health of the
general population in Beijing, the platform can also perform intelligent expert analysis, multidimensional and multilevel psychological promotion, and
psychological intervention. The mental health measurement tool used in the study was the SCL-90, which is a commonly used scale in psychopathology and
is widely used in clinical diagnosis. Norms have been established and widely used in different cultures and countries [17]. The scale has a total of 90 items. Its
nine subscale dimensions are (1) somatization, (2) obsessive-compulsive, (3) interpersonal-sensitivity, (4) depression, (5) anxiety, (6) hostility, (7) phobic-
anxiety, (8) paranoid ideation, and (9) psychoticism [18]. It covers a wide range of psychiatric symptoms, such as sensation, emotion, thinking, consciousness,
behavior regarding living habits, interpersonal relationships, eating and sleeping, etc., using a Likert-style �ve-point scoring method (0=not at all to
4=extremely). It has good reliability and validity [19]. The sum of the 90 individual items can re�ect the severity of the disease. Each factor re�ects the
symptoms of a certain aspect of an individual, and the distribution of symptoms can be understood by the factor scores. The factor score is equal to the total
score for each factor divided by the number of items that make up a factor. When an individual's score on a factor is greater than 2, which is beyond the
normal average, the individual is likely to have mental health problems in this area.

Data analysis

After using the PEM System to export and automatically generate an Excel �le, the SPSS 19.00 software was used for statistical analysis of the data.
Descriptive statistical analysis methods were used to analyze the mental health status of the respondents and the mean and standard deviation of each
factor. A t-test was used to compare the mental health of the general population in Beijing with the Chinese norm in 1986. The multiple linear regression
analysis method was used to explore the in�uencing factors of the mental health of the general population in Beijing. A p-value of <0.05 was considered
statistically signi�cant.

Results
Demographics and characteristics

The average age of the respondents was 39.62±9.53, ranging from 19 to 60 years. See Table 1 for basic information such as gender, age group, marital status,
education level, and monthly income.

Table 1 Demographic characteristics of the whole sample(n=6364)
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Variables n Percentage(%)

Gender    

Male 3837 60.3

Female 2527 39.7

Age group(years)    

18-29 1085 17.0

30-39 2255 35.4

40-49 1836 28.8

50-60 1188 18.7

Marital Status    

Married 5585 87.8

Single/divorced/widowed 779 12.2

Education level    

Junior college or below 1898 29.8

College 3650 57.4

Master or above 816 12.8

Monthly income(RMB)    

3000 420 6.6

3000-5000 1421 22.3

5000 4523 71.1

 

Mental health of the general population in Beijing

According to the SCL-90 evaluation results, the test population was divided into mental health (all factors averaged <1.5 points), mental sub-health (more than
1 factor averaged ≥1.5 points and <2 points), mild psychological problems (1 or 2 factors were equally divided between ≥ 2 points and <3 points), moderate
psychological problems (1 or 2 factors were equal ≥ 3 points and <4 points, or 3 or more factors were equal ≥ 2 points and <3 points), and severe
psychological problems (more than 1 factor equaled ≥4 points or more than 3 factors equaled ≥3 points; see Table 2).

 

 Table 2 Mental health of the general population in Beijing

Mental health level N Percentage(%)

Mental health 1427 22.4

Mental sub-health 1931 30.3

Mild psychological problems 1230 19.3

Moderate psychological problems 1489 23.4

Severe psychological problems 287 4.5

 

SCL-90 scores and comparison of the general population in Beijing

The average scores of SCL-90 factors in the general population of Beijing ranged from 1.28 to 1.75, and no signi�cant peak was found. The test results were
compared with the 1986 norm. Except for the paranoid factors, the average scores of the other factors were all higher than those of the 1986 Chinese norm in
the Beijing general population, and the difference was very signi�cant (p<0.01). See Table 3 for details.
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Table 3 Comparison of results obtained by self-assessment of General population of Beijing and norm data(±s)

Item General population of Beijing(n=6364) Norm(n=1388) t P

SCL-90 138.23±44.69 129±38.76 16.482 0.000

Average positive factors 1.54±0.50 1.44±0.43 15.398 0.000

Somatization 1.52±0.52 1.37±0.48 23.631 0.000

Obsessive-Compulsive 1.75±0.61 1.62±0.58 17.470 0.000

Interpersonal Sensitivity 1.63±0.59 1.65±0.51 -2.917 0.004

Depression 1.53±0.58 1.50±0.59 4.189 0.000

Anxiety 1.51±0.55 1.39±0.43 16.924 0.000

Hostility 1.57±0.62 1.48±0.56 12.011 0.000

Phobic 1.28±0.44 1.23±0.41 9.820 0.000

Paranoid 1.43±0.55 1.43±0.57 0.000 0.748

Psychotic Symptom 1.43±0.51 1.29±0.42 22.179 0.000

 

Impact of gender on the SCL-90 in Beijing’s general population

A gender comparison of the scores of the general population in Beijing and the 1986 Chinese norm SCL-90 was conducted [15]. The interpersonal sensitivity (p
0.05), depression (p 0.05), and paranoid (p 0.05) factors were statistically signi�cant in male comparisons. The scores of the interpersonal relationship

factors were lower than those of the 1986 norm, the scores of the depression factors were higher than those of the 1986 norm, and the scores of the paranoid
factors were equal to those of the 1986 Chinese norm. In the comparison of women, it was found that the interpersonal sensitivity (p 0.05) factor was
statistically signi�cant, and the score was lower than the Chinese norm in 1986. See Table 4 for details.

Table 4 Comparison of SCL-90 factor scores of different sexes in Beijing's general population(±s)

Item Male Female

General population of Beijing(n=3837) Norm(n=724) General population of Beijing(n=2527) Norm(n=664)

Somatization 1.52±0.53 1.38±0.49** 1.52±0.50 1.37±0.47**

Obsessive-Compulsive 1.75±0.62 1.66±0.61** 1.76±0.59 1.59±0.54**

Interpersonal Sensitivity 1.65±0.61 1.66±0.58 1.60±0.56 1.61±0.58

Depression 1.53±0.58 1.51±0.60 1.54±0.57 1.49±0.56**

Anxiety 1.51±0.56 1.41±0.44** 1.51±0.53 1.37±0.42**

Hostility 1.59±0.65 1.48±0.56** 1.54±0.57 1.45±0.52**

Phobic 1.29±0.47 1.23±0.37** 1.27±0.40 1.30±0.47**

Paranoid 1.46±0.58 1.46±0.59 1.37±0.49 1.41±0.54**

Psychotic symptom 1.45±0.53 1.32±0.44** 1.40±0.47 1.26±0.39**

**P 0.01

SCL-90 scores and comparison of different age groups in Beijing

The SCL-90 test results of the general population in Beijing at different ages were compared with the 1986 Chinese norm [15]. Except for the 18–29-year-old
phobic factor and the 40–49-year-old depression factor, the average scores of the other factors were higher than the 1986 Chinese norm in the general
population of Beijing. The difference was very signi�cant (p 0.01). See Table 5 for details.

Table 5 Comparison of SCL-90 factor scores between Beijing ordinary population at different ages and Chinese norms in 1986(±s)
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  18-29 30-39 40-49 50-60

Item General
population of
Beijing(n=1085)

Norm(n=781) General
population of
Beijing(n=2255)

Norm(n=332) General
population of
Beijing(n=1836)

Norm(n=185) General
population of
Beijing(n=1188)

Norm(n=90

Somatization 1.44±0.47 1.34±0.45** 1.51±0.51 1.37±0.52** 1.55±0.52 1.50±0.50** 1.58±0.56 1.42±0.52**

Obsessive-
Compulsive

1.81±0.60 1.69±0.61** 1.78±0.63 1.50±0.50** 1.72±0.59 1.63±0.53** 1.70±0.61 1.46±0.45**

Interpersonal
Sensitivity

1.66±0.58 1.76±0.67** 1.65±0.62 1.47±0.51** 1.60±0.57 1.53±0.53** 1.59±0.58 1.39±0.37**

Depression 1.52±0.57 1.57±0.61** 1.55±0.62 1.39±0.52** 1.52±0.56 1.51±0.58 1.51±0.54 1.36±0.40**

Anxiety 1.54±0.53 1.42±0.43** 1.53±0.57 1.33±0.42** 1.49±0.53 1.41±0.44** 1.47±0.54 1.30±0.41**

Hostility 1.55±0.60 1.50±0.57* 1.63±0.66 1.41±0.50** 1.55±0.59 1.44±0.53** 1.53±0.59 1.34±0.39**

Phobic 1.32±0.43 1.33±0.47 1.28±0.44 1.20±0.36** 1.26±0.42 1.18±0.34** 1.30±0.50 1.12±0.31**

Paranoid 1.43±0.53 1.52±0.60** 1.46±0.58 1.35±0.53** 1.40±0.53 1.84±0.51** 1.41±0.54 1.20±0.30**

Psychotic
symptom

1.45±0.49 1.36±0.47** 1.44±0.52 1.20±0.31** 1.41±0.49 1.21±0.35** 1.42±0.51 1.16±0.32**

*P 0.05 **P 0.01

Multivariate linear regression analysis of SCL-90 total scores in Beijing’s general population

The SCL-90 total score was used as the dependent variable, and gender, age, marital status, education, and income were used as the independent variables.
Single factor multiple linear regression analysis was performed. The results showed that gender and income were statistically signi�cant to the total score
(P<0.05). After adjusting for related confounders, the effect of gender and income on the total score was still statistically signi�cant. The tolerances of the
explanatory variables were 0.998, greater than 0.10, and the VIFs were 1.002, less than 2, suggesting that there was no multicollinearity among the
independent variables in the equation. Among them, the regression coe�cients of gender and income were negative and less than -0.1, which indicates that
the two independent variables had a negative predictive effect on the total score of the SCL-90 (p<0.05). See Table 6 for details.

Table 6 Multiple linear stepwise regression analysis of factors in�uencing the SCL-90 score of the general population in Beijing

Independent variable Assignment B SE β t P

Monthly income (RMB) 1= 3000, 2=3000-5000, 3= 5000 -1.974 0.933 -0.027 -2.117 0.034

Gender 1=Male, 2=Female -2.368 1.145 -0.026 -2.068 0.039

 

Discussion
To illustrate the general population of Beijing’s level of mental health, this study compared the SCL-90 scores of the general population in Beijing with the
Chinese norm in 1986. The results showed that the overall distribution and severity of the SCL-90 factor scores for the general population in Beijing were
basically similar. The average value was between 1.28 and 1.75, and no obvious peaks appeared. Among the top three factors were obsessive-compulsive,
interpersonal sensitivity, and hostility. This shows that the scores of the various factors in the general population in Beijing were relatively close, and their
mental health has remained stable. Factors such as depression, paranoia, interpersonal sensitivity, and hostility had more discrete scores, but none of them
exceed three points, and they have not yet reached medium severity. The general level of mental health in the general population in Beijing is lower than the
Chinese norm in 1986. Except for the paranoid factors, the scores of the factors were all higher than the Chinese norm in 1986 (t = 16.482, p < 0.01). The
forcing factor scored the highest. Its main causes are factors such as fear, a lack of self-con�dence, and anxiety caused by huge living stress [20]. Although
Beijing has a good working environment and conditions [21], its fast-paced lifestyle and intense social competition pressure have affected the mental health
of the general population [22]. The psychological health of the population in developed countries in Europe and the United States is often related to factors
such as gender, race, family, economy, and education [23]. However, the characteristics of Chinese politics, culture, and region will determine the particularity of
the construction of a mental health service model for the Chinese population.

Compared with the normal model of 1986, it was found that the general population in the 30–39-year-old and 50–60-year-old groups in Beijing scored higher
in all factors than the 1986 age group. This shows that with the development of society, the mental health problems in this age group are becoming
increasingly serious.

The analysis of the �ve demographic variables of gender, education, age, marital status, and monthly income in the general population of Beijing showed that
monthly income (β=-0.027, p < 0.05) and gender (β=-0.026, p < 0.05) had signi�cant effects on the SCL-90 score of the general population.



Page 7/9

From the perspective of gender, the general mental health level of the female general population was better than that of the male general population (β=-0.026,
p 0.05). The male general population scored higher in interpersonal relationships, hostility, terror, paranoia, and psychotic factors than females (p 0.05). This
may be due to the fact that men need to assume more family responsibilities and obligations, which results in fewer opportunities for them to communicate
with people compared to women. With the development of China's productive forces, the improvement of the social environment, and the improvement of
people's basic life factors, the pressure on women's lives in the family has been greatly reduced, and their mental health has been effectively promoted [24].
The female general population had higher scores for the somatization, obsession, depression, and anxiety factors than men (p < 0.05). Due to the in�uences of
women's own physiological factors and traditional cultural thinking, women will face greater and greater employment pressure and unfair competition in the
face of �erce social competition. Faced with a social environment with a high elimination rate, women are prone to problems such as placing high demands
on themselves, the pursuit of perfect work, inner irritability, decreased self-control, and repeated behaviors [21]. If long-term anxiety and depression cannot be
properly channeled in time, they will cause a variety of psychological disorders [25]. The scores of women in factors such as anxiety and psychosis in 2018
were higher than those in 1986, which may be related to the more frequent social activities, the improvement of social status, and the increased social division
of labor and social responsibilities in China in recent years [26].

From the perspective of income, the general low-income population was prone to psychological problems (β=-0.027, p 0.05), which is consistent with the
results of Zhang’s study [27]. The results of public opinion surveys conducted by the Beijing Institute of Social Psychology over the years show that income
problems, price problems, medical problems, old-age problems, and housing problems are the main sources of life pressure for Beijing residents. These
problems bring a greater sense of stress to most people, especially low-income people, so they are more prone to psychological problems. When income
reaches a certain level, the individual's self-regulation space may be greater, and their self-assessed mental health level will become better with the increase in
income.

Limitations
The common Chinese population, as used in this study, is often old, and their mental health is affected by many factors. Social changes and other factors are
bound to affect the mental health of this population, so the timeliness of norms is an important issue affecting the accuracy of psychological measurements.
In addition to sociodemographic factors, mental health factors are also affected by various things such as the medical security system and the temperament
of the Chinese population. However, this study only looked at the main in�uencing factors from a sociodemographic perspective, which is a limitation.

Conclusions
The mental health level of Beijing’s general population was lower than the Chinese norm in 1986. Male mental health problems were prominent and low-
income people were prone to psychological problems. It is imperative that we strengthen the construction of mental health service systems and standardized
management among the Chinese population, and boost the scienti�c popularization of mental health knowledge. Guiding the Chinese population to cultivate
a positive mentality, preventing bad attitudes, guiding the entire population to use scienti�c methods to deal with psychological behavioral problems, and
carrying out targeted measures early can reduce the occurrence of serious psychological problems.
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