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Objective: This study aimed to determine the hospitalization rates, length of stay, age at the time of admission, and sex distribution for major psychiatric disorders in children and adolescents and provide a reference for early intervention for these diseases and distribution of medical resources in hospitals.

Methods: We screened 4,423 patients in the child and adolescent wards of the Anhui Provincial Mental Health Center from 2001 to 2020, and examined the top four (81.1%) mental health disorders that accounted for the overall proportion of patients admitted, namely schizophrenia (SCZ) (45.7%), depressive disorder (DD) (14.5%), bipolar disorder (BD) (9.3%), and childhood emotional disorder (CED) (11.6%), and for each disorder, the percentage of hospitalization, length of stay, age at admission, and sex distribution were analyzed.

Results: From 2001 to 2020, there was a significantly decreasing trend in the proportion of hospitalizations for SCZ (p < 0.001) and an increasing trend for depression and CED (p < 0.001). In terms of length of stay, SCZ was significantly longer than the other three disorders (p < 0.001), whereas there was no significant difference between DD, BD, and CED, and there was no significant trend in length of stay for any of the four disorders. The age at admission for CED was significantly lower than that for the other three disorders (p < 0.001). There was a decreasing trend in the age at admission for DD (p = 0.011) and an increasing trend for BD (p = 0.001). A significant increase in the number of female patients admitted for SCZ, DD, and CED was observed, while there was no significant change in the sex ratio for BD.

Conclusion: Although there is a significant downward trend in the percentage of hospitalizations for SCZ, it is still the most common psychiatric disorder in children and adolescents. We observed a significant increase in the percentage of hospitalizations for DD and CED. In addition, the proportion of female patients being hospitalized is on the rise, and this aspect requires continuous attention.
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1. Introduction

A recent study reported an overall prevalence of 17.5% of mental disorders among children aged 6–16 years in China (1). Similarly, in an earlier multi-country study, it was found that at least 11–16% of children and adolescents experience one or more mental disorders (2). Early diagnosis and treatment have a positive impact on the prognosis and are part of the primary and secondary prevention approaches, but unfortunately, many of these children and adolescents do not receive effective diagnosis and treatment (3–5). This poses a great challenge in the quest for the treatment of mental disorders in children and adolescents.

A study in the UK noted that 1 in 4 people experience a mental health and/or substance use disorder at some point in their lives (6), and the prevalence of common mental disorders had increased by 2% in children from 1999 to 2017 and 2% in adults from 1993 to 2014 (7, 8). However, only 0.2% of the adults with poor mental health and 1.8% with severe mental health disorders receive inpatient care (7).

Studies have estimated that China accounts for approximately 17% of the global burden of mental disorders (9), and with the development of society, mental disorders have likewise attracted the attention of the Chinese population and the government, with child and adolescent mental illnesses receiving increasing attention from society; for example, on December 19, 2019, China’s National Health and Wellness Commission, in conjunction with multiple national departments, formulated the Health China Action–Action Plan for Children and Youth Mental Health, which specifically states that a social environment conducive to children and youth mental health should be basically built, forming schools, communities, families, media, medical and health institutions The program specifically states that a social environment conducive to the mental health of children and adolescents should be basically built, and a mental health service model should be formed with the linkage of schools, communities, families, media and medical and health institutions. On September 11, 2020, the National Health and Wellness Commission of China proposed the inclusion of depression screening in student health examinations at high schools and universities. Meanwhile, on September 8, 2021 and October 29, 2021, the National Health and Wellness Commission issued the “China’s Child Development Program” and the “Healthy Child Action Enhancement Plan” respectively, both of which proposed to strengthen mental health services for children.

The prevalence of mental disorders is often not correlated with hospitalization rates, and a British study reported that for anxiety disorders, hospitalization rates almost doubled from 1998 to 2020, while the prevalence of anxiety disorders identified by population surveys showed an increase of only 2% from 1997 to 2017 (2). Similarly, in a study by Brazilian scholars published in 1997 on the prevalence of mental disorders in a community sample (10), the most common diagnosis was phobia (14.1%), followed by depressive states (10.2%), anxiety disorders (9.6%), and alcoholism/dependence (9.2%). Another study on hospitalization rates in Brazil in 2020 showed depressive states, alcohol-related, and psychiatric disorders as the main causes of hospitalization (11). Therefore, although in an epidemiological survey in our country attention deficit hyperactivity disorder (ADHD), oppositional defiant disorder (ODD), and major depressive disorder (MDD) were listed as the most common psychiatric disorders in children and adolescents (1), it is reasonable to doubt that this result carries over to the hospitalization rates of child and adolescent for psychiatric disorders.

From a clinical perspective, hospitalization rates for mental disorders may be largely reflective of the severity of mental disorders and their impact on society and the wellbeing of citizens. Epidemiological surveys of mental disorders in children and adolescents have been systematically studied in many countries, providing useful information for mental health service providers and government officials; however, definitive studies on hospitalization due to mental disorders in adolescent children are limited; hence, coinciding with the repeated national emphasis on strengthening mental health services for children and adolescents, this study hopes to provide additional information to medical professionals and government personnel from the perspective of hospitalization, as well as to provide a reference for the allocation of medical resources in psychiatric hospitals through a study of patients hospitalized in the child and adolescent wards of our center over the past 20 years.



2. Materials and methods

Located in Hefei, Anhui Province, China, our center serves patients with mental illness in 16 prefecture-level cities in Anhui Province. Anhui Province is located in the Yangtze River Delta region of East China, between 114°54′–119°37′ E longitude and 29°41′–34°38′ N latitude. The terrain consists of plains, hills and mountains, with a resident population of about 61.13 million in 2021 and an urbanization rate of 59.4% of the population, it is a It is a populous province with mainly agriculture and underdeveloped industry and commerce, and its economic level in 2021 is in the middle level of 34 provinces and cities in China.

This study was approved by our local ethics committee, and data were obtained through the case management system of Anhui Mental Health Center with the following inclusion criteria:


(1)Patients admitted to child and adolescent wards.

(2)Patients admitted from January 1, 2001 to December 31, 2020.

(3)Patients aged <18 years at the time of admission.



Because this study included all inpatients admitted to the pediatric adolescent ward of our center over a 20-year period, with a large time span and previous disease diagnostic criteria including ICD-9, CCMD-3, DSM-4, DSM-5, and ICD-10, this study standardized the discharge diagnosis according to the current ICD-10 diagnostic criteria:


•F00–F09: Organic, including symptomatic, mental disorders

•F10–F19: Mental and behavioral disorders due to psychoactive substance use

•F20–F29: Schizophrenia, schizotypal and delusional disorders

•F30–F39: Mood (affective) disorders

•F40–F48: Neurotic, stress-relataed and somatoform disorders

•F50–F59: Behavioral syndromes associated with physiological disturbances and physical factors

•F60–F69: Disorders of adult personality and behavior

•F70–F79: Mental retardation

•F80–F89: Disorders of psychological development

•F90–F98: Behavioral and emotional disorders with onset usually occurring in childhood and adolescence

•Other conditions (e.g., Unclear diagnosis) (OT).



To prevent the inclusion of so many diseases that the analysis would be too cumbersome and unrepresentative, we only addressed the most prevalent diseases in the subsequent analysis.

Information on age at admission, sex, and length of stay were also collected. Those with an unclear diagnosis at discharge were not included in the follow-up analysis.


2.1. Statistical analysis

Inpatient share calculation method:

Percentage of total hospitalizations for the disease over 20 years = total number of patients hospitalized for the disease over 20 years/total number of patients hospitalized in the ward over 20 years × 100%

Percentage of hospitalization per year = total number of patients hospitalized for a particular disease in that year/total number of patients hospitalized in the ward in that year × 100%

Female gender share calculation method:

Female gender ratio per year = total number of female patients hospitalized for a disease in that year/total number of patients hospitalized for that disease in the ward in that year × 100%

Statistical analysis was performed using SPSS 25.0, with [image: image]± s description for quantitative data, ANOVA for group comparisons, Shapiro–Wilk test, and Skewness and Kurtosis analysis to check for normal distribution. In case of violation of the normality assumption, the Jonckheere–Terpstra test was used for temporal analysis to maintain the sequential character of the variables “year”; if a correlation was observed, Kendall’s τ-b correlation coefficient was calculated.




3. Results

A total of 4,423 patients aged less than 18 years were admitted to the pediatric adolescent ward of our center from 2001 to 2020, and the top four (81.1%) disorders that accounted for the overall proportion of admissions were analyzed in this study, namely schizophrenia (SCZ) (45.7%), depressive disorder (DD) (14.5%), bipolar disorder (BD) (9.3%), and childhood emotional disorder (CED) (11.6%). Among them, 2,234 patients (50.5%) were male. Disorders not included in this study were organic mental disorder (1.2%), obsessive-compulsive disorder (3.2%), dissociative (conversion) disorder (3%), hyperactivity disorder (0.2%), and other mental disorders. A summary of demographic characteristics regarding sex distribution, mean age at admission, and mean length of hospitalization (LOS) of the analyzed population is presented in Table 1.


TABLE 1    Demographic characteristics of the population.

[image: Table 1]


3.1. Percentage of hospitalization

Jonckheere–Terpstra test was used to test the trends for each disease (Figure 1). A statistically significant trend was observed in the percentage of hospitalizations for SCZ (Tj-t = 25.5, z = −4.512, p < 0.001), and the correlation coefficient for SCZ was estimated using Kendall’s τ-b correlation coefficient (rτ = −0.734, p < 0.001). A statistically significant change was observed in the percentage of hospitalizations for DD (Tj-t = 163.0, z = 4.417, p < 0.001), and the correlation coefficient for DD was estimated using Kendall’s τ-b correlation coefficient (rτ = 0.720, p < 0.001). A statistically non-significant trend was observed for BD (Tj-t = 110.5, z = 1.006, p = 0.314), while a statistically significant trend was observed for CED (Tj-t = 161.5, z = 4.474, p < 0.001), and the correlation coefficient for CED was estimated using Kendall’s τ-b correlation coefficient (rτ = 0.760, p < 0.001).


[image: image]

FIGURE 1
Trends in hospitalization rates for the four major diseases from January 2001 to December 2020.




3.2. Length of hospitalization

Kruskal–Wallis H-test was performed to determine whether the LOS values were evenly distributed between each cluster. Differences among median LOS values for the conditions were statistically significant (X2 = 294.718, p < 0.001). Pairwise comparisons were performed using Bonferroni correction for multiple comparisons. The statistical significance was set at p < 0.001; the LOS was significantly longer for SCZ than for the other three disorders (p < 0.001), whereas no significant difference was observed in the LOS among the other three disorders (DD-CED: p = 0.142, DD-BD: p = 0.318, BD-CED: p = 1.000). As seen in Figure 2, no significant trend was observed in the LOS for SCZ (Tj-t = 56.0, z = −2.536, p = 0.011).


[image: image]

FIGURE 2
Trends in median length of stay for the four diseases.


Considering that there were very few inpatient admissions for DD before 2014, only the inpatient days for DD from 2014 to 2020 were analyzed. No significant trend was observed in inpatient days for DD (Tj-t = 15.5, z = 1.519, p = 0.129). No significant trend was observed in hospitalization days for BD (Tj-t = 96.0, z = 0.065, p = 0.948). Considering that too few inpatients were diagnosed with CED before 2014, only the inpatient days for CED from 2014 to 2020 were analyzed and no significant trend was observed in hospitalization days for CED (Tj-t = 11.0, z = 0.150, p = 0.881).



3.3. Age at admission

The Kruskal–Wallis H-test was used for pairwise comparisons with Bonferroni correction for multiple comparisons. The statistical significance was set at p < 0.001; the age at admission was significantly lower for CED than for the other three disorders (p < 0.001), whereas there was no significant difference in age at admission among the other three disorders (SCZ-DD: p = 0.322, SCZ-BD: p = 0.108, DD-BD: p = 1.000).

As seen in Figure 3, no significant trend was observed in age at admission for SCZ (Tj-t = 118.0, z = 1.494, p = 0.135). A significant downward trend was noted in age at admission for DD from 2014 to 2020 (Tj-t = 2.0, z = −2.553, p = 0.011), and the correlation coefficient for DD was estimated using Kendall’s τ-b correlation coefficient (rτ = −0.810, p = 0.011).
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FIGURE 3
Trend graph of mean age at hospitalization for the four diseases.


A significant upward trend was observed in age at admission for BD (Tj-t = 148.0, z = 3.443, p = 0.001), and the correlation coefficient for BD was estimated using Kendall’s τ-b correlation coefficient (rτ = 0.561, p < 0.001). No significant trend was noted in age at admission for CED from 2014 to 2020 (Tj-t = 8.0, z = 0.188, p = 0.851).



3.4. Inpatient sex distribution

As shown in Figure 4, there was a significant upward trend in the gender share of schizophrenia hospitalizations for females (Tj-t = 147.0, z = 3.374, p = 0.001); the correlation coefficient was estimated using Kendall’s τ-b correlation coefficient (rτ = 0.547, p = 0.001).


[image: image]

FIGURE 4
Trend graph of the percentage of female patients hospitalized for the four diseases.


A significant upward trend was observed in the proportion of female inpatients with DD (Tj-t = 19.0, z = 2.553, p = 0.011); the correlation coefficient was estimated with Kendall’s τ-b correlation coefficient (rτ = 0.810, p = 0.011). No significant trend was observed in the proportion of female inpatients with BD (Tj-t = 81.0, z = −0.914, p = 0.361). An upward trend was noted in the proportion of female inpatients with CED (Tj-t = 18.0, z = 2.253, p = 0.024); the correlation coefficient was estimated with Kendall’s τ-b correlation coefficient (rτ = 0.714, p = 0.024).




4. Discussion

In the current study, we selected the top four disorders accounting for the highest percentage of hospitalizations of 4,423 inpatients in the pediatric and adolescent wards at our center for analysis. To the best of our knowledge, this may be the first study to provide an epidemiological account of adolescent inpatients with the primary inpatient diagnosis of psychiatric disorders in China over a 20-year period. In this study, we noted several findings: (1) a decrease in the hospitalization rate of patients with non-emotional psychiatric disorders and an increase in the hospitalization rate of patients with emotional psychiatric disorders; (2) no significant trend in the duration of hospitalization of patients with psychiatric disorders over 20 years; and (3) a significant increase in the proportion of female patients hospitalized for both affective and non-affective psychiatric disorders, with the exception of BD.

In a previous survey on the prevalence of psychiatric disorders in children and adolescents in China, it was noted that ADHD, ODD, and MDD were the most common psychiatric disorders in children and adolescents (1), and the guidelines for the treatment of disorders indicate that patients with ADHD and ODD require more comprehensive treatment with medication in conjunction with family and societal support than hospitalization. Therefore, the number of patients hospitalized for these disorders in our sample was very low, and when we excluded these, MDD was the most common mental disorder, which is consistent with our results. This result is consistent with the results of a study from Brazil (11), where depression and alcohol-related psychiatric disorders were the main causes of hospitalization.

Our data showed a decrease in the percentage of hospitalizations for SCZ, and considering that the number of beds in the pediatric/adolescent ward of our center was expanded from 40 to 80 beds in 2014 and that we used the hospitalization rate rather than the number of hospitalizations, we consider the decrease in the hospitalization rate for SCZ to be meaningful, a result that is also consistent with those of previous studies. Ostinelli et al. (12) reported a decreasing trend in hospitalization rates for SCZ over 15 years in Milan, Italy, although their study focused on young patients (<35 years). Likewise, another finding of that report is consistent with our results, which is an increase in hospitalization rates for affective psychoses. This trend was reported in many studies that were not age-restricted (13–15). However, in a UK study (16), it was noted that only the prevalence rates of anxiety and eating disorders increased and those of all other psychiatric disorders decreased in the unrestricted age context. However, for children and adolescents, hospitalization for DD continued to increase by 5.6% between 1998 and 2019. However, this is inconsistent with data from the National Bureau of Statistics, where the percentage of hospitalizations for patients younger than 14 years old was around 1.2% in the last 5 years among patients hospitalized for schizophrenia and did not change significantly.

The decline in hospitalization rates for SCZ may be related to the enhancement of outpatient and community treatment, as our center has added special outpatient clinics specifically for pediatric and adolescent patients, while the state has been actively improving community treatment for major mental illnesses in recent years, and in China, patients with SCZ, as a chronic illness, are able to receive state financial subsidies, along with improved national health insurance policies. The decline in hospitalization rates for SCZ cannot be attributed to the lack of financial resources among the patients’ families. Certainly, the partial success of the anti-stigma campaign for the illness, especially in the case of affective disorders, partly explains our reported results, although a meta-analysis of studies in mainland China reported that the local scores for the level of stigma for mental disorders ranged from 60 to 80% (17), which are rather high.

The high hospitalization rates for SCZ in the earlier years can be attribute to the low awareness among the population about affective psychiatric disorders, such as depression or BD, and people may not consider affective psychiatric disorders as diseases but rather mood changes. In addition, SCZ is a chronic and complex psychiatric disorder, and the patients often have a reduced ability to learn, work, take care of themselves, and maintain relationships and poor general life skills (18). The impact of SCZ on the family and society is more pronounced and can exert a significant social and economic burden on the patient’s family (19). SCZ is often accompanied by significant psychotic positive symptoms, such as hallucinations and delusions, which clearly distinguish it from other mental health disorders.

In our study, we observed a significant increase in the rate of hospitalization for affective psychiatric disorders after 2015, this is consistent with data from the National Bureau of Statistics, which shows that in the last 5 years, the number of patients younger than 14 years old with affective mental disorders increased from 1.7% in 2016 to 7.9% in 2020. One is the increase in awareness of affective mental disorders due to the national popularization of mental disorders, and the other may be due to the increasing attention to psychological problems of children and adolescents in the country, which requires schools to have psychological counseling teachers, as well as increasing the popularization of affective mental disorders in the society and strengthening the cooperation between psychiatric hospitals and schools and communities for early detection and early intervention.

Length of hospitalization did not show a significant change with time, which is inconsistent with previous reports (12, 16, 20); previous studies pointed out that the hospitalization duration was shortened because of the use of long-acting formulations of atypical antipsychotics, which are also currently widely used in our center; however, long-acting formulations are not widely prescribed to pediatric patients. The application of long-acting injections for the treatment of SCZ was recommended in the 2015 Chinese expert consensus report (21); however, a study conducted in 2020 on the application pattern of long-acting injections in SCZ in Asia reported that the application rate of long-acting injections in China is still low, at about 0.66% (22). Currently, no indication for the use of antipsychotic long-acting injections for treating SCZ in children or adolescents are described (23), despite a growing body of literature supporting their use from the early stages of the disease for reducing relapse (24–27). This could be the reason for the discrepancy between our results and those of previous studies. However, the LOS for SCZ in the present study (mean LOS, 56.75 days), is similar to that reported in some studies, which is 30–45 days (28). The mean LOS for SCZ in Germany was 50.2 days (29). A Chinese study also indicated that 20–50 days may be the optimal LOS for SCZ (30). This variation may be closely related to local mental health policies and health insurance, and according to previous studies, the LOS in psychiatric inpatient wards varies widely, with the average LOS ranging from 20 to 740 days (31, 32). Also in reviewing the Chinese Health and Health Statistical Yearbook for the past 5 years, it was found that the average psychiatric hospitalization days in China increased from 51.7 days in 2016 to 56.5 days in 2020, and the average hospitalization days on the schizophrenia spectrum increased from 52.04 days in 2016 to 56.31 days in 2020, which is generally consistent with the data of our center, but our center did not show a significant change. Also in we found a significant difference, compared with the national statistics of China in the last 5 years, the average length of stay in our center for affective mental disorders did not change significantly, the average length of stay for DD, BD, and CED were around 35 days, while the national statistics showed that the average length of stay for affective mental disorders decreased from 20.68 days in 2016 to 18.85 days in 2020 One possible reason for this is that the national statistics are provided for national and all-age patients, and due to health insurance policies and hospital policies, some hospitals have certain requirements for ward rotation rates (i.e., bed utilization rates), requiring wards to speed up bed turnover to be able to provide medical services to more patients and provide financial support to hospitals; another reason may be that families pay more attention to children and adolescents with affective disorders than adult patients with affective disorders, and prefer to discharge their children in a better condition rather than being discharged for outpatient treatment when their condition is temporarily stabilized.

Regarding age at admission, this study reported a significantly lower age at admission for CED than for the other three disorders, and we also studied a few relevant reports on CED, which may be related to the sociocultural environment, where industrialization and urbanization over the past 40 years have dramatically changed the Chinese society and negatively affected the mental health of many children and adolescents (33). Patients with CED in China show irritability, difficulty adapting to certain environmental changes, and mood changes in early adolescence that are difficult to explain by disorders such as depression, anxiety, or adjustment disorders. In China, CED is more likely to exist as a transitional diagnosis for those patients with early onset, especially the first onset, whose symptoms often fail to meet the diagnostic criteria of SCZ or other affective psychiatric disorders due to atypicality or complexity of symptoms. Moreover, CED is more acceptable to Chinese parents than stigmatizing diagnoses such as SCZ or depression. From our data, there is no significant change in the age of admission for schizophrenia, but there is a decreasing trend in the age of admission for DDs, which is similar to the data from the National Bureau of Statistics, which shows that from 2016 to 2020, there is no significant change in the percentage of patients younger than 14 years old in schizophrenia, regardless of male or female, but in affective mental disorders, the percentage of male less than 14 years old patients increased from 2.1% in 2016 to 4.7% in 2020, while the rising trend was more pronounced for female patients, with the percentage of female patients younger than 14 years old increasing from 1.4 in 2016 to 9.6% in 2020, which indirectly reflects the increase in the proportion of hospitalizations and the decrease in the age of hospitalization for affective psychoses. Although the magnitude of this decrease is very low, for example, DDs decreased from 16 to 15 years in 5 years, which may be related to the age limit of patients included in the study, it may be more meaningful to include all-age data, meanwhile, in recent years, the National Health Care Commission has proposed the need to improve the recognition rate of childhood affective disorders by psychiatrists, and also requested to strengthen the integration of medical-educational and improve the attention and recognition rate of childhood and adolescent affective disorders in schools, and secondly, it cannot be excluded that the decrease in age is related to the incidence tendency of low age of childhood and adolescent affective disorders in China in recent years, furthermore, parents are now more demanding of their children whilst being sensitive to changes in their children’s moods, resulting in timely awareness of abnormalities in children’s moods.

The increasing age at hospitalization for BD may be related to the characteristics of the disease. As per the ICD-10, for the diagnosis of BD, the patient must have depressive episodes as well as one or two manic episodes. Some patients choose our regional medical center when they are re-admitted, and the diagnosis of DD may have been made at the initial admission because of the presentation of depressive episodes or the diagnosis of CED may be revised to BD only after the presentation of one manic episode at the time of readmission. Previous studies have pointed out that BD with depressive phase as the first episode accounts for most patients diagnosed with BD (34–36), while in turn 25–60% or even more of patients with SCZ present with depressive symptoms (37–41). In addition, the depressive and manic phases of BD do not always alternate, so the delayed diagnosis can be delayed by 5–10 years or even longer (42–47). Another analysis (48) pointed out that the prospective diagnostic stability of SCZ spectrum and affective psychotic disorders is high, while in patients with other first-onset psychotic disorders, the diagnostic stability is low and most patients are classified as schizophrenic at the time of follow-up. This implies that a proportion of patients may have their diagnosis modified in subsequent treatment.

In our study, the proportion of female patients showed an elevated trend for SCZ, depression, and CED. SCZ onset at <18 years is referred to as early onset SCZ, and more males had early onset SCZ, which is a reflection of the characteristics of the disease itself, and some studies have shown that more male patients than female patients have childhood onset, with sex differences gradually equalizing with age (49). Another reason is that the symptoms of early SCZ are more atypical in females than in males, making them difficult to detect in time. An important reason may be the phenomenon of male preference over female, which directly and indirectly affects the investment in women’s health (50), and men are more valued as the main workforce when the level of economic development is poor. SCZ can cause deficits in memory and executive abilities, and these deficits can significantly affect patients’ daily behavior and ability to work, which not only makes them different from the norm, but can also have a significant impact on the patient’s family, so the public prefers aggressive treatment to undo the loss of the family workforce. Also a 2017 mate (51) analysis noted that earlier age of onset, more hospitalizations or length of stay, more negative symptoms, and worse prognosis may also contribute to the predominance of early male schizophrenia patients. Also the younger the age of onset, the worse the premorbid functioning of schizophrenia, the more severe the baseline illness, and the greater the impairment of social and occupational functioning later in life (52). However, a study in the USA noted a decrease in the hospitalization rates among women and higher medication compliance in women, while men presented with more negative symptoms and more severe psychiatric symptoms requiring hospitalization and high doses of antipsychotic medication (20). The proportion of depressed female patients also showed an increasing trend, which is in line with the perception that MDD is twice as common in women as in men, as reported in one study (53), a difference that has been attributed to psychological and physiological differences (54).


4.1. Limitations

The main limitation of our study is that limited data were available; therefore, other variables, such as medical comorbidities, family economic and cultural level, the severity of the symptoms, disease duration, and treatment options, could not be analyzed. The lack of these data prevented us from further studying the factors influencing the hospitalization.

Because of the large time span of the study, the criteria for diagnosis partially changed. The diagnosis of psychiatric disorders is based on symptomatic presentations, and the majority of these diagnoses are unlikely to be supported by the same diagnostic tools with high confidence validity, which makes the diagnoses highly heterogeneous. Therefore, standardization of previous diagnoses using ICD-10 diagnostic criteria may misclassify some patients to other groups, leading to misclassification bias. Our center is located in the interior of China, and the diagnostic criteria used are ICD-10, which may be different from those of other countries, and therefore may result in the same disease being diagnosed differently in two countries, which may be one of the reasons for the difference in data from some countries.

The trend graphs in this paper also show that some of the data have repeated fluctuations over 20 years, but the paper only makes overall trend judgments without more detailed analysis, for example, without further analysis of certain time points with significant changes. The prevalence and onset of disease may change from period to period, and these changes may have an impact on hospitalization for disease, which was not analyzed in more detail in this study. Also for this study we were unable to analyze data on whether the inpatient admissions were first-time, multiple admissions, and duration of untreated disease, so we lost the possibility of comparing with some of the studies.

Another shortcoming of this study is that there are few studies on the hospitalization of children and adolescents with psychiatric disorders in China, and we also did not search for studies on psychiatric hospitalization of children and adolescents in other countries, we had to compare our findings to other studies that involved adult patients as well.

In conclusion, this study highlights the trends of child and adolescent psychiatric disorders in the last 20 years in a medium developmental region of mainland China, indicating a steady demand for hospitalization of child and adolescent patients with psychiatric disorders, especially those with affective psychiatric disorders. The decline in hospitalization rates for patients with SCZ may indicate the effectiveness of early intervention and introduction of community-based treatment strategies. The increase in the proportion of females admitted for psychiatric disorder inpatients may require further research for targeted early interventions.




Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by Ethics Committee of the Fourth People’s Hospital of Hefei, Anhui, China. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

HoZ, XJ, RY, and SW contributed to the data collection. HoZ contributed to the conceptualization and draft writing. HuZ provided the guidance for the writing of this manuscript. All authors approved the final version for publication.



Funding

This work was supported by the National Key Research and Development Program of China (No. 2018YFC1314300), the National Natural Science Foundation of China (No. 32071020), and Hefei Key Specialties (No. Hwk2019yb0022).



Acknowledgments

The authors give special thanks to the patients and their families.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Li F, Cui Y, Li Y, Guo L, Ke X, Liu J, et al. Prevalence of mental disorders in school children and adolescents in China: diagnostic data from detailed clinical assessments of 17,524 individuals. J Child Psychol Psychiatry. (2023) 63:34–46. doi: 10.1111/jcpp.13445

2. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA. Annual research review: a meta-analysis of the worldwide prevalence of mental disorders in children and adolescents. J Child Psychol Psychiatry. (2015) 56:345–65. doi: 10.1111/jcpp.12381

3. Belfer ML. Child and adolescent mental disorders: the magnitude of the problem across the globe. J Child Psychol Psychiatry. (2008) 49:226–36. doi: 10.1111/j.1469-7610.2007.01855.x

4. Merikangas KR, He JP, Rapoport J, Vitiello B, Olfson M. Medication use in US youth with mental disorders. JAMA Pediatr. (2013) 167:141–8. doi: 10.1001/jamapediatrics.2013.431

5. Morris J, Belfer M, Daniels A, Flisher A, Villé L, Lora A, et al. Treated prevalence of and mental health services received by children and adolescents in 42 low-and-middle-income countries. J Child Psychol Psychiatry. (2011) 52:1239–46. doi: 10.1111/j.1469-7610.2011.02409.x

6. Bebbington PE, McManus S. Revisiting the one in four: the prevalence of psychiatric disorder in the population of England 2000–2014. Br J Psychiatry. (2020) 216:55–7. doi: 10.1192/bjp.2019.196

7. McManus S, Bebbington P, Jenkins R, Brugha T. Mental Health and Wellbeing in England: the Adult Psychiatric Morbidity survey 2014. Leeds: NHS Digital (2016).

8. Ford T, Vizard T, Sadler K, McManus S, Goodman A, Merad S, et al. Data resource profile: the mental health of children and young people surveys (mhcyp). Int J Epidemiol. (2020) 49:363g–4g. doi: 10.1093/ije/dyz259

9. Charlson FJ, Baxter AJ, Cheng HG, Shidhaye R, Whiteford HA. The burden of mental, neurological, and substance use disorders in China and India: a systematic analysis of community representative epidemiological studies. Lancet. (2016) 388:376–89. doi: 10.1016/S0140-6736(16)30590-6

10. Almeida-Filho N, Mari Jde J, Coutinho E, França JF, Fernandes J, Andreoli SB, et al. Brazilian multicentric study of psychiatric morbidity. Methodological features and prevalence estimates. Br J Psychiatry. (1997) 171:524–9. doi: 10.1192/bjp.171.6.524

11. Salum GA, Leite LDS, Dos Santos SJE, Mazzini G, Baeza FLC, Spanemberg L, et al. Prevalence and trends of mental disorders requiring inpatient care in the city of Porto Alegre: a citywide study including all inpatient admissions due to mental disorders in the public system from 2013–2017. Trends Psychiatry Psychother. (2020) 42:86–91. doi: 10.1590/2237-6089-2018-0115

12. Ostinelli EG, Cavallotti S, Fanti V, Demartini B, Gambini O, D’Agostino A. The remap project: a retrospective, 15-year register study on inpatient care for youth with mental disorders. Early Interv Psychiatry. (2020) 14:705–13. doi: 10.1111/eip.12899

13. Lara APM, Volpe FM. [The evolution of the profile of psychiatric admissions via the Unified Health System in Minas Gerais, Brazil, 2001–2013]. Cien Saúde Colet. (2019) 24:659–68. doi: 10.1590/1413-81232018242.14652017

14. Candiago RH., Belmonte de Abreu P. [Use of Datasus to evaluate psychiatric inpatient care patterns in Southern Brazil]. Rev Saude Publica. (2007) 41:821–9. doi: 10.1590/s0034-89102007000500017

15. José Dínio Vaz M. Evolução das Causas de Internação de Saúde Mental no SUS do Estado de São Paulo. São Paulo: Secretaria de Estado da Saúde de São Paulo (2016).

16. Degli Esposti M, Ziauddeen H, Bowes L, Reeves A, Chekroud AM, Humphreys DK, et al. Trends in inpatient care for psychiatric disorders in NHS hospitals across England, 1998/99-2019/20: an observational time series analysis. Soc Psychiatry Psychiatr Epidemiol. (2022) 57:993–1006. doi: 10.1007/s00127-021-02215-5

17. Shi P, Huang Y, Kou H, Wang T, Chen H. Risk factors for facial appearance dissatisfaction among orthognathic patients: comparing patients to a non-surgical sample. Front Psychol. (2019) 10:2775. doi: 10.3389/fpsyg.2019.02775

18. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed. Washington, DC: American Psychiatric Association (2020).

19. Millier A, Schmidt U, Angermeyer MC, Chauhan D, Murthy V, Toumi M, et al. Humanistic burden in schizophrenia: a literature review. J Psychiatr Res. (2014) 54:85–93. doi: 10.1016/j.jpsychires.2014.03.021

20. Chen E, Bazargan-Hejazi S, Ani C, Hindman D, Pan D, Ebrahim G, et al. Schizophrenia hospitalization in the US 2005–2014: examination of trends in demographics, length of stay, and cost. Medicine. (2021) 100:e25206. doi: 10.1097/MD.0000000000025206

21. Jingping Zhao SS. Guidelines for the Prevention and Treatment of Schizophrenia in China [M]. 2nd ed. Beijing: China Medical Electronic Audio and Video Publishing House (2015).

22. Tang CT, Chua EC, Chew QH, He YL, Si TM, Chiu HF, et al. Patterns of long acting injectable antipsychotic use and associated clinical factors in schizophrenia among 15 Asian countries and region. Asia Pac Psychiatry. (2020) 12:e12393. doi: 10.1111/appy.12393

23. Chinese Schizophrenia Coordination Group. Expert consensus on long-acting injectable in the treatment of schizophrenia. Chin J Psychiatry. (2020) 02:99–110.

24. Agid O, Foussias G, Remington G. Long-acting injectable antipsychotics in the treatment of schizophrenia: their role in relapse prevention. Expert Opin Pharmacother. (2010) 11:2301–17. doi: 10.1517/14656566.2010.499125

25. Heres S, Lambert M, Vauth R. Treatment of early episode in patients with schizophrenia: the role of long acting antipsychotics. Eur Psychiatry. (2014) 29(Suppl 2):1409–13. doi: 10.1016/S0924-9338(14)70001-X

26. Moncrieff J. Does antipsychotic withdrawal provoke psychosis? Review of the literature on rapid onset psychosis (supersensitivity psychosis) and withdrawal-related relapse. Acta Psychiatr Scand. (2006) 114:3–13. doi: 10.1111/j.1600-0447.2006.00787.x

27. Taylor M, Ng KY. Should long-acting (depot) antipsychotics be used in early schizophrenia? A systematic review. Aust N Z J Psychiatry. (2013) 47:624–30. doi: 10.1177/0004867412470010

28. Babalola O, Gormez V, Alwan NA, Johnstone P, Sampson S. Length of hospitalisation for people with severe mental illness. Cochrane Database Syst Rev. (2014) 2014:CD000384. doi: 10.1002/14651858.CD000384.pub3

29. Zaprutko T, Göder R, Kus K, Rakhman L, Bilobryvka R, Nowakowska E. The cost of inpatient care of schizophrenia and treatment schedules used in German academic center: kiel. Psychiatr Q. (2016) 87:595–603. doi: 10.1007/s11126-015-9412-0

30. Bian Y, Lin C, Yang F, Han X, Zhang J, Ma B, et al. The optimal length of hospitalization for functional recovery of schizophrenia patients, a real-world study in Chinese people. Psychiatr Q. (2019) 90:661–70. doi: 10.1007/s11126-019-09658-9

31. Turner MA, Boden JM, Smith-Hamel C, Mulder RT. Outcomes for 236 patients from a 2-year early intervention in psychosis service. Acta Psychiatr Scand. (2009) 120:129–37. doi: 10.1111/j.1600-0447.2009.01386.x

32. Fraguas D, Del Rey-Mejías A, Moreno C, Castro-Fornieles J, Graell M, Otero S, et al. Duration of untreated psychosis predicts functional and clinical outcome in children and adolescents with first-episode psychosis: a 2-year longitudinal study. Schizophr Res. (2014) 152:130–8. doi: 10.1016/j.schres.2013.11.018

33. Cheng Y, Zhang L, Wang F, Zhang P, Ye B, Liang Y. The effects of family structure and function on mental health during China’s transition: a cross-sectional analysis. BMC Fam Pract. (2017) 18:59. doi: 10.1186/s12875-017-0630-4

34. Perlis RH. Misdiagnosis of bipolar disorder. Am J Manag Care. (2005) 11(9 Suppl):S271–4.

35. Inoue T, Inagaki Y, Kimura T, Shirakawa O. Prevalence and predictors of bipolar disorders in patients with a major depressive episode: the Japanese epidemiological trial with latest measure of bipolar disorder (JET-LMBP). J Affect Disord. (2015) 174:535–41. doi: 10.1016/j.jad.2014.12.023

36. Baca-Garcia E, Perez-Rodriguez MM, Basurte-Villamor I, López-Castromán J, Fernandez del Moral AL, Jimenez-Arriero MA, et al. Diagnostic stability and evolution of bipolar disorder in clinical practice: a prospective cohort study. Acta Psychiatr Scand. (2007) 115:473–80. doi: 10.1111/j.1600-0447.2006.00984.x

37. Buckley PF, Miller BJ, Lehrer DS, Castle DJ. Psychiatric comorbidities and schizophrenia. Schizophr Bull. (2009) 35:383–402. doi: 10.1093/schbul/sbn135

38. Siris SG. Depression in schizophrenia: perspective in the era of “Atypical” antipsychotic agents. Am J Psychiatry. (2000) 157:1379–89. doi: 10.1176/appi.ajp.157.9.1379

39. Herniman SE, Allott K, Phillips LJ, Wood SJ, Uren J, Mallawaarachchi SR, et al. Depressive psychopathology in first-episode schizophrenia spectrum disorders: a systematic review, meta-analysis and meta-regression. Psychol Med. (2019) 49:2463–74. doi: 10.1017/S0033291719002344

40. Lange SMM, Schirmbeck F, Stek ML, Murk Jansen YR, van Rooijen G, de Haan L, et al. A comparison of depressive symptom profiles between current major depressive disorder and schizophrenia spectrum disorder. J Psychiatr Res. (2021) 135:143–51. doi: 10.1016/j.jpsychires.2021.01.009

41. Xu YM, Li F, Liu XB, Zhong BL. Depressive symptoms in Chinese male inpatients with schizophrenia: prevalence and clinical correlates. Psychiatry Res. (2018) 264:380–4. doi: 10.1016/j.psychres.2018.04.016

42. Vieta E, Berk M, Schulze TG, Carvalho AF, Suppes T, Calabrese JR, et al. Bipolar disorders. Nat Rev Dis Primers. (2018) 4:18008. doi: 10.1038/nrdp.2018.8

43. Dagani J, Signorini G, Nielssen O, Bani M, Pastore A, Girolamo G, et al. Meta-analysis of the interval between the onset and management of bipolar disorder. Can J Psychiatry. (2017) 62:247–58. doi: 10.1177/0706743716656607

44. Baldessarini RJ, Undurraga J, Vázquez GH, Tondo L, Salvatore P, Ha K, et al. Predominant recurrence polarity among 928 adult international bipolar I disorder patients. Acta Psychiatr Scand. (2012) 125:293–302. doi: 10.1111/j.1600-0447.2011.01818.x

45. Nasrallah HA. Consequences of misdiagnosis: inaccurate treatment and poor patient outcomes in bipolar disorder. J Clin Psychiatry. (2015) 76:e1328. doi: 10.4088/JCP.14016tx2c

46. Zhang L, Yu X, Fang YR, Ungvari GS, Ng CH, Chiu HF, et al. Duration of untreated bipolar disorder: a multicenter study [Sci. rep.]. Sci Rep. (2017) 7:44811. doi: 10.1038/srep44811

47. Post RM, Altshuler LL, Kupka R, McElroy SL, Frye MA, Rowe M, et al. Double jeopardy in the United States: early onset bipolar disorder and treatment delay. Psychiatry Res. (2020) 292:113274. doi: 10.1016/j.psychres.2020.113274

48. Fusar-Poli P, McGorry PD, Kane JM. Improving outcomes of first-episode psychosis: an overview. World Psychiatry. (2017) 16:251–65.

49. Russell AT. The clinical presentation of childhood-onset schizophrenia. Schizophr Bull. (1994) 20:631–46. doi: 10.1093/schbul/20.4.631

50. Liping L, Chenglei Z. Does the son preference harm girls’ health? Evidence from China family panel studies. Econ Rev. (2020) 02:139–54.

51. Immonen J, Jääskeläinen E, Korpela H, Miettunen J. Age at onset and the outcomes of schizophrenia: a systematic review and meta-analysis. Early Interv Psychiatry. (2017) 11:453–60.

52. Ballageer T, Malla A, Manchanda R, Takhar J, Haricharan R. Is adolescent-onset first-episode psychosis different from adult onset? J Am Acad Child Adolesc Psychiatry. (2005) 44:782–9.

53. Jentsch MC, Burger H, Meddens MBM, Beijers L, van den Heuvel ER, Meddens MJM, et al. Gender differences in developing biomarker-based major depressive disorder diagnostics. Int J Mol Sci. (2020) 21:3039. doi: 10.3390/ijms21093039

54. Bartova L, Dold M, Fugger G, Kautzky A, Mitschek MMM, Weidenauer A, et al. Sex-related effects in major depressive disorder: results of the European Group for the study of resistant depression. Depress Anxiety. (2021) 38:896–906. doi: 10.1002/da.23165



OPS/images/fpsyt-13-1079456-g004.jpg
Proportion of women (%)

80
70
60
50
40
30
20
10

0

AR

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Year

—o— SCZ = DD —— BD —— CED





OPS/images/fpsyt-13-1079456-g001.jpg
Proportion of hospitalizations

(%)

”

N - W

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

year

e CED =) ==l ~5CE





OPS/images/cross.jpg
@ Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Changes in major psychiatric disorders in children and adolescents from 2001 to 2020: A retrospective single-center study



		1. Introduction



		2. Materials and methods



		2.1. Statistical analysis







		3. Results



		3.1. Percentage of hospitalization



		3.2. Length of hospitalization



		3.3. Age at admission



		3.4. Inpatient sex distribution







		4. Discussion



		4.1. Limitations







		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References

















OPS/images/fpsyt-13-1079456-g003.jpg
16
14
12
10

Average age

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Year

—— SCZ - DD - BD = CED





OPS/images/fpsyt-13-1079456-g002.jpg
Median length of hospital stay (D)

70
60
50
40
30
20
10

0

INAY

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019
Year
—o— SCZ == DD - BD -~ CED





OPS/images/fpsyt-13-1079456-t001.jpg
Female (% n)

Male (% n)

Mean age, years (SD)

Mean ELOS, days (SD)

SCZ (F20) 987 (48.8%) 1,035 (51.2%) 15.61 (2.13) 56.75 (50.39)
DD (F32-F33) 422 (65.9%) 218 (34.1%) 15.59 (1.67) 37.06 (24.09)
BD (F31) 190 (46.2%) 221 (53.8%) 15.30 (2.33) 36.60 (28.35)
CED (F93.9) 235 (45.9%) 277 (54.1%) 13.63 (2.14) 35.24 (24.67)
F00-F09 19 (35.8%) 34 (64.2%) 13.89 (2.80) 30.38 (29.59)
F10-F19 0 (0%) 1 (100%) 16 138

F21-F29 44 (50.0%) 44 (50.0%) 14.98 (2.28) 31.15 (24.85)
F30, F34-F39 20 (35.7%) 36 (64.3%) 15.93 (1.54) 39.16 (18.68)
F40-F41 28 (50%) 28 (50%) 15.73 (3.02) 35.64 (23.94)
F42 39 (27.5%) 103 (72.5%) 15.77 (2.13) 49.18 (27.24)
F43 25 (55.6%) 20 (44.4%) 14.07 (2.67) 27.16 (21.84)
F44 88 (65.7%) 46 (34.3%) 13.84 (3.02) 28.28 (21.71)
F45-F48 16 (35.6%) 29 (64.4%) 16.71 (1.58) 42.16 (20.83)
F50-F59 20 (55.6%) 16 (44.4%) 14.89 (2.42) 29.50 (22.95)
F60-F69 2 (18.2%) 9 (81.8%) 15.18 (1.89) 21.18 (14.59)
F70-F79 42 (50.7%) 41 (49.3%) 12.71 (3.05) 40.65 (26.74)
F80-F89 0 (0%) 10 (100%) 9.70 (4.00) 28.00 (20.74)
F90-F93.8, F94-F98 9 (13.6%) 57 (86.4%) 12.56 (3.27) 36.95 (26.98)
oT 3(25.0%) 9 (75.0%) 13.92 (3.58) 21.17 (23.71)
Total 2,189 (49.5%) 2234 (50.5%) 15.14 (2.37) 45.23 (33.67)






OPS/images/fpsyt-13-1079456-i000.jpg
cpsdummyx





OPS/images/cover.jpg
’ frontiers ‘ Frontiers in Psychiatry

Changes in major psychiatric
disorders in children
and adolescents from 2001
to 2020: A retrospective
single-center study












OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychiatry







OPS/images/email.jpg





