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Background: The number of people with mental disorders is increasing in China, but there are few studies on the temporal trends and population distribution of mental disorder mortality.

Methods: The mortality of mental disorders were derived from the China Health Statistics Yearbook published by the National Health and Family Planning Commission. Temporal trends in mortality were examined with a joinpoint regression using annual percent change (APC) and average annual percent change (AAPC). A Poisson regression model was utilized to test the population-level risk factors associated with the death of people with mental disorders.

Results: The mortality of mental disorders in rural Chinese residents showed a decreasing trend from 2002 to 2020 [AAPC –2.06%, 95% confidence interval (CI) –3.16 to –0.91%]. The mortality of mental disorders in urban Chinese residents declined between 2005 and 2011 (APC –13.01%, 95% CI –21.08 to –4.13%). The mortality rate of mental disorders has decreased for urban males with an APC of –2.71% (95% CI –4.52 to –0.71) from 2002 to 2020. Urban women showed an increase in mental disorder mortality from 2002 to 2005 and from 2012 to 2020 with APCs of 19.65% (95% CI 0.64–42.32%) and 6.16% (95% CI 2.22–10.33%), respectively. Age was a significant risk factor for mental disorder mortality (odds ratio 1.28, 95% CI 1.23–1.32).

Conclusion: The dissemination of medical and health information, investment in medical and health resources, and the modification and optimization of regulations have led to a decrease in mental disorder mortality in China. It is vital to devote greater attention to elderly individuals suffering from mental disorders.
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Introduction

In the 10th Edition of the International Statistical Classification of Diseases and Related Health Problems, mental disorders are defined as “a clinically recognizable set of symptoms or behaviors associated in most cases with distress and with interference with personal functions” (1), which are among the leading causes of worldwide health-related burdens (2). According to the Global Burden of Disorders, Injuries, and Risk Factors, depression and anxiety disorders are the two that most reduce quality of life, ranking among the top 25 leading causes of burden globally in 2019 (2). Due to the traits of insidious onset, prolonged symptoms, treatment delays, and recurrent course, the prognosis of mental disorders are often unfavorable (3–6). Patient daily life may be affected and even distressed (7). Many studies have shown that some, if not most, patients seek informal medical care after onset of their illness, leading to misdiagnosis, delayed treatment, accelerated disease progression, and death (4, 8, 9).

With the rapid development of China, social and work pressures are intensifying, contributing to a rise in mental health issues. As with the general situation in the world, the number of people with mental disorders in China is gradually increasing as a result of rapid population growth and the serious problem of population aging (10). Furthermore, the prevalence of the risk factors of mental disorders in Chinese population has increased, such as migration, smoking, alcohol use, and physical inactivity (11, 12), causing a larger amount of patients with mental disorders. Moreover, with its large population, the treatment of mental disorders is highly relevant in China. The China Mental Health Survey reported a 12-month prevalence of mental disorders (except dementia) was 4.1% [95% confidence interval (CI) 3.4–4.7] and life-time prevalence was 7.4% (95% CI 6.3–8.4) in adults (13–15). Although some researchers have analyzed the mortality of mental disorders in China, there have been few discerptions of its temporal trends (16, 17).

The aim of the present study was to analyze and summarize the mortality rate of mental disorders and associated risk factors among Chinese residents from 2002 to 2020 in order to explore the changing trends and influencing factors of mental disorder mortality and provide a scientific foundation for future work on disease prevention.



Materials and methods


Data sources

This study used data from the China Health Statistical Yearbook, 2002–2020 (renamed China’s Health and Family Planning Statistical Yearbook after 2013) to analyze the mortality of mental disorders in China. Data were collected from the Statistical Information Center of the National Health and Wellness Commission of the People’s Republic of China, whose results are based on an approximate 10% of the population in 31 provinces across China (18). Data were obtained from the cause of death reporting system for patients who died at all levels of medical institutions in China. The cause of death was determined by qualified clinicians, and diagnoses included in this study were from the mental and behavioral disorders section of the ICD-10 (F00-F99). Based on urban and rural areas (two strata), sex (two strata), and 5-year interval age groups (18 strata), the yearbook provides statistics on mortality attributable to mental disorders for each of the 72 strata of the population. Additionally, the yearbook contains death rates for mental diseases for 36 strata of the population, divided by sex and age. China implemented ICD-10 for the first time in 2002. The present study utilized the 2002–2020 China Health Statistical Yearbook results in order to establish the comparability of longitudinal data. Since the data were derived from the Health and Family Planning Statistical Yearbook of China, no ethical approval was required.



Statistical analysis

The crude mortality rate of mental disorders obtained directly from the China Health Statistical Yearbook is called the mortality rate of mental disorders, and the direct standardization method was used to standardize the mortality rate of mental disorders based on age. The age groups in the present study population spanned 5 years, and there were 16 age groups in total. A total of 64 strata of the population was obtained after considering the factors of urban/rural habitation and sex.

The joinpoint method was used to calculate the annual percent change (APC) and average annual percent change (AAPC) of mortality for mental disorders (19). Joinpoint Regression Software was used to fit the Joinpoint model (Version 4.9.1.0) (20). A joinpoint regression model is designed to identify a combination of trends that provides a statistically significantly better fit for a data series than a single-trend line fitted with a Poisson regression model or a time series model. Using this procedure, it is possible to determine the number of joinpoints that are necessary to assess significant changes in incidence trends over time. This technique is used to identify the calendar year (joinpoint) in which statistically significant abrupt changes in temporal trends occurred (21). The number and locations of joinpoints and the corresponding p-values were determined by Monte Carlo permutation tests, and the model fit was tested using a Bayesian information criterion. According to the joinpoint model, P-values < 0.05 indicated statistical significance of the difference between the joinpoints. In the absence of a joinpoint (joinpoint = 0), APC = AAPC, indicating an overall monotonic trend in mortality. APC > 0 indicated that the mortality rate was increasing over time; an APC < 0 indicated a decrease over time.

The Poisson regression model was to test the population-level risk factors associated with the death of people with mental disorders from 2002 to 2020. The dependent variable was the observed mortality rate in the observation unit, and the risk factor indicators were region (urban/rural), sex (male/female), age, and year of observation. The regression analysis examined only the risk factors for death after age 20, as there was a low mortality rate for mental disorders in the younger age groups.




Results


Age-standardized mortality rates of mental disorders

The mortality rate of mental disorders decreased for both men and women between 2002 and 2020, and it was higher in rural than urban areas and for women than for men (Table 1).


TABLE 1    Age-standardized mortality rate of mental disorder for Chinese residents from 2002 to 2020/105.
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Temporal trends of age-standardized mortality in mental disorders

Based on the mortality rate of mental disorders among Chinese urban residents from 2002 to 2020, the APC of 0.31% (95% CI –4.31–5.07%) was not statistically significant (P = 0.906). Nevertheless, joinpoint regression revealed a statistically significant reduction in urban resident mental disorder mortality of 13.01% (95% CI –21.08 to –4.13%) between 2005 and 2011, followed by an increasing but not statistically significant trend from 2011 to 2020 (APC = 3.57%, 95% CI –0.52–7.78%, P = 0.079). The joinpoint regression analysis of urban resident revealed an AAPC of –2.71% in men (95% CI –4.52% to –0.71%, P = 0.010) and an AAPC of 0.41% for women (95% CI –3.10–4.07%, P = 0.811). In addition, urban women showed significantly increasing trends in mental disorder mortality from 2002 to 2005 (APC 19.65%, 95% CI 0.64–42.32%, P = 0.044) and from 2012 to 2020 (APC 6.16%, 95% CI 2.22–10.33%, P = 0.005). A decline was observed between 2005 and 2012 (APC –12.53% 95% CI –17.52 to –7.21%, P < 0.001).

Mental disorder mortality in rural residents declined by 2.06% annually (95% CI –3.16 to –0.91%, P = 0.002). For men, the average annual decline in mortality rates from 2002 to 2020 was 1.78% (95% CI –2.97 to –0.62%, P = 0.006), and for women it was 2.32% (95% CI –3.51 to –1.13%, P = 0.001) (Figures 1, 2).
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FIGURE 1
Annual percentage change (APC) in the trend of age-standardized mortality rates for Chinese residents by region from 2002 to 2020.
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FIGURE 2
Annual percentage change (APC) in the trend of age-standardized mortality rates for Chinese residents by gender from 2002 to 2020.




Trends in mental disorders by age group

We used joinpoint regression to determine the mortality rates of mental diseases at different ages. The mortality trends for each age group in the four populations were not constant, but there were some significant turning points. Except for the 40–44, 50–54, 60–64, 65–69, and 80–84 age groups, the mortality rate of mental disorders among urban males decreased year by year in all other age groups. Among them, the 30–34-year-old and 35–39-year-old age groups experienced the greatest decrease in mental disorder mortality, with AAPC of –9.92 and –9.19%, respectively. Among urban women, the mortality rate of mental disorders in the age groups 64–69 and over 70 did not demonstrate a significant decrease trend, but the mortality rates of mental disorders in the other age groups showed a decreasing tendency over time. Similar to urban males in the 30–34 age group, urban women in the 30–34 age group revealed the most significant decline in death from mental disorders, with an AAPC of 8.54%. Males in rural areas exhibited more heterogeneity in mental disorder mortality across age groups, but also the highest decrease in the 30–34 and 35–39 age groups, with AAPC values of –7.60 and –7.09%, respectively. Among rural women, the 35–39 age group had the greatest AAPC at –11.11% (Table 2).


TABLE 2    Annual changes in mortality rates of mental disorder for Chinese residents from 2002 to 2020.
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Risk factors of mental disorder mortality for Chinese residents

Table 3 shows the results of the Poisson regression model used to estimate the mental disorder mortality rate for Chinese residents. Its good fit is characterized by deviations of 68.15, scaling deviations of 68.15, and Pearson coefficients of 82.37, with 1,439 degrees of freedom in the model (P > 0.05). In terms of mortality, both age and year were independent risk factors. The risk of death from mental disorders increased by 28% (95% CI 1.23–1.32, P < 0.0001) per 5 years of age in the same sex and region. Each year, the risk of death decreased by 3% (95% CI 0.95–0.99, P = 0.0369) (Table 3).


TABLE 3    The risk factors in mental disorders deaths for Chinese residents from 2002 to 2020.
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Discussion

This study analyzed temporal trends in mental disorder mortality in China from 2002 to 2020 based on official data released by the China Health and Welfare Commission. From 2002 to 2020, mental disorder mortality decreased overall among rural Chinese residents, and mental disorder mortality among urban Chinese residents decreased overall from 2005 to 2011, with no statistically significant changes noted in other years. Age was associated with an increase in mortality from mental disorders.

Currently, China has two sources of cause of death data, the first from disease surveillance points (22), and the second from the National Health Commission (23), which was used in the present study. The cause-of-death surveillance information from the disease surveillance points system is unsuitable for time-trend analysis due to a lack of data on urban-rural, sex-, and age-specific mortality rates, as well as possible inconsistencies between the years (24). Since 2002, China has used the ICD-10 classification system for mental disorders, allowing multi-year trend investigations.

In the present study, the mortality rate of patients with mental disorders decreased or remained stable. Despite the increase in the number and prevalence of mental disorders in China (10), the mortality rate has not increased, which may be due to China’s mental health programs, such as the “Central Government Support for the Local Management and Treatment of Severe Mental Illnesses Project” (686 project) (25). The 686 Project was launched in 2004 to provide comprehensive mental health services to patients with severe mental disorders (26). The goal of this project was to improve medication adherence by routinely and conveniently providing free medications to patients suffering from severe mental disorders (27, 28). It was included in the daily routine of the project staff to ask members if they had taken their medications. Importantly, the program notes that patients should be referred to as members to reduce stigma and create an environment that facilitates recovery. They should also be encouraged to discuss their results and their practice of taking medications with each other. Furthermore, lectures on medication adherence were conducted periodically in order to improve the recovery process. Based on the findings of Dou et al., patients in the 686 project group adhered to their medications at a much higher rate than those in the control group, suggesting that implementing the 686 project led to a significant increase in medication adherence (29). Positive changes in medication adherence can reduce mortality rate of mental disorders (30).

By using joinpoint regression analysis, it was determined that, from 2002 to 2020, there were three phases of change in the mental disorder mortality rate of urban residents, with a significant decrease between 2005 and 2011 and no statistically significant changes during the remaining years. It was observed that urban men with mental disorders had a declining mortality rate, whereas urban women showed a substantial increase between 2002 and 2005, followed by a substantial decline between 2006 and 2012. In 2005, the Chinese Law on the Protection of Women’s Rights and Interests was revised, which is the first revision of this policy since its promulgation (31). This law provides more comprehensive protection for women’s rights in health, medicine, employment, and other aspects, as well as in the field of mental health (32). In comparison with rural women, urban women may be subject to greater employment pressures (33). Promulgation and implementation of the revised law might significantly improve the living and working conditions of urban women with mental disorders, increase the availability of medical resources, and reduce the mortality rate among those with mental disorders. It is consistent with the observed changes in mortality rates for mental disorders among urban women. Additionally, the economic development of China (34), increased investment in health care (35), and the improvement of nutritional status (36) may have contributed to a reduction in mental disorder mortality.

Liang et al. examined the relationship between mental disorder mortality and suicide mortality in the Chinese population from 2000 to 2014, using the same data sources as the present study (37). The research discovered a declining trend in mental illness mortality from 2000 to 2014, with a higher decline for women than for men and disparities between urban and rural locations, comparable to our findings. However, their research was not standardized using demographic data; therefore, it was not feasible to determine if the individual patterns were statistically significant.

There have also been other factors contributing to the change in mortality from mental disorders in China. It has been suggested that environmental pollutants, such as PM2.5, may contribute to an increase in mortality (38). The Chinese government has implemented policies to control pollution, such as household fuel policies in northern China, resulting in a decrease in PM2.5 concentrations, which may contribute to a decrease in mental disorder mortality (39, 40). Furthermore, since the passage of the Mental Health Law in China, the living conditions of patients with mental disorders have significantly improved, and the number of homeless and unemployed patients has decreased, resulting in a decrease in overall mortality rates (12).


Strengths

First, to the best of our knowledge, this is the first study to use joinpoint regression to assess patterns in mortality rates of mental diseases. As compared to the methods used in prior research, this technique addresses the analysis of longitudinal mortality change narratives using segmented regression, with data-driven model selection and more precise computations. Second, this study utilized data collected after China adopted the ICD-10 standard, so longer-term trends could be observed. Third, this study standardized the mental disorder mortality rate in China to be more representative of the national situation. This provides important basic information on resource allocation for mental disorder health services.



Limitations

This study also had some unavoidable limitations. First, the data in this study were taken from the Statistical Yearbook. Data from the yearbook are derived from a sample survey of 8% of the country’s population, and the sample selection may be affected by the quality of the reporting mechanism. As health care advances, however, this issue may have less of an effect on the reality of mental illness-related mortality. Further, due to limited health resources in rural areas, there may be instances of underreporting or misreporting of deaths due to unclear classification of causes of death. In light of the limitations of data availability, this paper analyzes only the relationship between age, gender, region, and the mortality of mental disorders. It is still necessary to explore other possible influencing factors in the future.




Conclusion

As a result of popularizing medical and health knowledge, investing in medical and health resources for mental disorders, and adjusting and optimizing policies in China, the mortality rate of mental disorders has declined. However, the prevalence of data collection needs to be improved, particularly in rural areas. In addition, age is a risk factor for mental disorders, which suggests that we should pay more attention to the elderly with mental disorders in the future in order to prevent death more effectively and to reduce the disease burden and excess mortality associated with mental disorders.
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