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Background: Globally, the coronavirus disease 2019 (COVID-19) pandemic has negatively affected mental health services, but there is no clear evidence of this in China. Therefore, we examined the effect of the COVID-19 pandemic on the use of serious mental illness (SMI)-related outpatient services in Ningbo, China.

Methods: We analyzed the trends in monthly SMI-related outpatient department utilization from January 2018 to June 2022 using interrupted time series (ITS) regression analysis, and we defined the onset of the COVID-19 pandemic as January 2020. We also performed ITS regression analyses for sex and age subgroups.

Results: A significant difference in the monthly number of outpatient visit slopes before and after the onset of the pandemic was shown in the SMI analysis [−175.6, 95% confidence interval (CI) (−338.3 to −12.9), p < 0.05]. All sex and age categories, except the 20–30 years age category, showed statistically significant changes in their slopes after the onset of the pandemic. Significant differences in the number of outpatient visit slopes before and after the onset of the pandemic were seen for schizophrenia and bipolar disorders [−153.3, 95% CI (−294.1 to −12.5) and −16.8 (−31.0 to −2.6), respectively]. Moreover, a negative relationship was observed between the monthly number of outpatient visits and the number of incidents and accidents due to SMI (r = −0.38, p < 0.05).

Conclusion: The COVID-19 pandemic has had a negative effect on SMI-related outpatient visits in Ningbo, especially by patients with schizophrenia. A strategy should be developed and implemented to maintain access to SMI services during the COVID-19 pandemic.
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1. Introduction

Globally, more than 970.1 million people suffered from mental illness in 2019 (1), corresponding to an increase of 48% over the past 30 years. There were 39.5 million patients with bipolar disorder and 23.6 million with schizophrenia globally in 2019 (1). In China, the lifetime prevalence of mental disorders is also very high, and was approximately 16.6% in 2018 (2), resulting in a very high disease burden. Mental illness, especially severe mental illness (SMI, e.g., schizophrenia and bipolar disorder), requires continuous treatment (3, 4). Long-term rehabilitation with community care and maintaining antipsychotic treatment are essential to improve negative psychotic symptoms and social dysfunction and prevent relapse in patients with SMI (5, 6). Thus, accessible, timely, and adequate mental healthcare is a prerequisite for the rehabilitation of patients with SMI (5). However, mental healthcare in many countries is currently confronted with challenges (7, 8).

The coronavirus disease 2019 (COVID-19) pandemic has been a major public health event and has contributed to major changes to people’s daily lives (9–11). To contain the spread of COVID-19, most countries have adopted strict public health measures, including requiring the wearing of face masks in public places, restricting social gathering activities, and quarantining those in close contact with patients (12, 13). Given the persistence of the COVID-19 pandemic, mental illness is now more frequent and more serious in both previously unaffected people and patients with mental illness (14). Moreover, the pandemic resulted in an increased demand for mental health services (14–16). For example, some mental health institutes temporarily suspended their services due to local outbreaks of COVID-19 (12), and certain strict public health measures made it difficult for patients with SMI to access mental healthcare (17). Meanwhile, the fear of contracting COVID-19 also restricted people’s daily activities, including their willingness and ability to visit hospitals (17).

Many studies performed in high-income countries have confirmed the negative effect of the COVID-19 outbreak on the use of mental health services (7, 8, 18). However, no such study has been conducted in China, which has a large number of patients with mental illness (2). Moreover, there are no data on the effect of the onset of the pandemic on different types of SMI-related outpatient visits. Therefore, this interrupted time-series (ITS) analysis investigated whether the COVID-19 pandemic decreased SMI-related outpatient department utilization in Ningbo, China from January 2018 to June 2022.



2. Methods


2.1. Study design and population

There are six districts and four counties in Ningbo. With a population of about 9.6 million in 2022, Ningbo is one of the largest cities in the Yangtze River Delta region on the southeast coast of China. When local outbreaks happened in Ningbo, unprecedented rigorous public health interventions were implemented in the areas of outbreak (from communities to districts), including quarantines, stay-at-home orders, outpatient department at the hospitals were closed and travel restrictions. We used ITS analysis to investigate whether the COVID-19 pandemic affected SMI-related outpatient department utilization in Ningbo. All outpatient treatments for SMI were collected retrospectively each month through the electronic health record (EHR) system. EHR system included outpatient medical information of all specialized and general hospitals, and community hospitals in Ningbo. Date of hospital visits, diagnosis of disease and International Classification of Diseases, Revision 10 (ICD-10) in EHR system was used for our analysis. SMIs included schizophrenia, bipolar disorders, and others (such as schizoaffective disorders, epileptic psychosis, intellectual disabilities, and delusional disorders). All SMIs included in our study were defined based on the ICD-10 code, and the details are shown in Supplementary Table S1. Finally, SMI data were collected from January 2018 to June 2022. The onset of the COVID-19 pandemic was defined as January 2020, which is when it first affected Ningbo. The sex and age of each patient were also collected in our study. This study was approved by the Ethics Committee of Ningbo Kangning Hospital, and permission was granted to analyze the data (NBKNYY-2022LC-41).



2.2. Outcomes

The primary outcomes were the immediate and long-term effects of the COVID-19 pandemic on SMI-related outpatient visits. The secondary outcomes were the effect of the COVID-19 pandemic on SMI-related outpatient visits according to sex, age, and SMI type (schizophrenia, bipolar disorders, and other SMIs) categories.



2.3. Statistical analysis

We used ITS analysis (19) to investigate whether the COVID-19 pandemic affected SMI-related outpatient visits. We used the following equation: Yt = ꞵ0 + ꞵ1 * Tt + ꞵ2 * Xt + ꞵ3 * Pt + St, where Yt is the SMI-related outpatient department utilization at time t; St controls for the number of days in the month, the months with local outbreaks in Ningbo, and a seasonality factor (Fourier term); Tt is a continuous variable (from 1 to 54), indicating the number of months since the start of our study (January 2018); Xt is a dummy variable indicating the pre-pandemic period (coded 0, from January 2018 to December 2019) or the pandemic period (coded 1, from January 2020 to June 2022); and Pt is a continuous variable representing the number of months of the pandemic, coded 0 before the pandemic and (Tt-24) during the pandemic. In this model, ꞵ0 represents the baseline number of outpatient visits at Tt = 0; ꞵ1 is the pre-pandemic slope of the number of outpatient visits by patients with SMI; ꞵ2 is whether the number of outpatient visits by patients with SMI changed immediately after the pandemic; and ꞵ3 is the difference in the number of outpatient visit slopes before and after the onset of the pandemic. In a sensitivity analysis, we analyzed the data only from January 2018 to December 2021, as several local outbreaks intensively occurred in Ningbo in 2022. We performed ITS regression analyses for sex and age subgroups. Age was categorized into the following five categories: <20, 20–39, 40–59, 60–79, and ≥80 years. Moreover, ITS analyses were performed to assess the effect of the COVID-19 pandemic on outpatient visits for individual SMI categories (schizophrenia, bipolar disorders, and other SMIs). We used Spearman’s correlation to estimate the relationship between the number of monthly outpatient visits and the number of incidents and accidents related to SMI. All analyses were conducted using the statistical package SAS version 9.4 (SAS Institute, Cary, NC, United States). Two-sided p-values less than 0.05 were considered statistically significant.




3. Results

The number of SMI-related outpatient visits in Ningbo was 210,045 person-time in 2018, 235,667 in 2019, 237,889 in 2020, 224,225 in 2021, and 112,055 in the first 6 months of 2022 (Table 1). The details of the number of monthly outpatient visits overall and according to sex and age categories are shown in Supplementary Tables S2 and S3. Figures 1 2 illustrate the secular monthly trends in SMI-related outpatient visits overall and according to sex and age categories before (January 2018 to December 2020) and after (January 2020 to June 2022) the onset of the pandemic. The number of telemedicine visits each month ranged from 14 person-time units in June 2021 to 135 person-time units in April 2022 (Supplementary Table S2).



TABLE 1 Characteristic of outpatient visits from January 1, 2018 to June 30, 2022.
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FIGURE 1
 Secular trends in monthly outpatient visits for serious mental illness, (A) for total, (B) for males, (C) for females. The solid red and blue line represents the linear trend of SMI outpatient visits before and after the onset of the pandemic. The dotted black line represents the onset of the COVID-19 pandemic.
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FIGURE 2
 Secular trends in monthly outpatient visits for serious mental illness by age, (A) for <20 years, (B) for 20–39 years, (C) for 40–59 years, (D) for 60–79 years, (E) for ≥80 years. The solid red and blue line represents the linear trend of SMI outpatient visits before and after the onset of the pandemic. The dotted black line represents the onset of the COVID-19 pandemic.


Table 2 shows the results of the ITS regression analyses of the effect of the COVID-19 pandemic on outpatient visits for SMI. For the overall and sex-specific categories, no statistically significant immediate change in the number of outpatient visits was observed at the onset of the pandemic. However, the onset of the COVID-19 pandemic led to a significant and immediate decrease in the number of SMI-related outpatient visits per month in the 20–39 years age group [−612.4, 95% confidence interval (CI) (−1170.3 to −54.4), p < 0.05], but no statistically significant immediate changes were observed in the other age categories. A significant difference in the outpatient visit slopes before and after the onset of the pandemic was observed in the overall dataset [−175.6, 95% CI (−338.3 to −12.9), p < 0.05]. Moreover, all sex and age categories, except the 20–39 years age group [−33.6, 95% CI (−70.5 to 3.4), p > 0.05], showed statistically significant changes in slopes (all p < 0.05) before and after the onset of the pandemic. Sensitivity analyses were used to investigate the robustness of the results. The results of the sensitivity analyses did not substantially differ from the results of the main analyses (data not shown).



TABLE 2 Interrupted time series regression analyses of the impact of the COVID-19 pandemic on outpatient visits for serious mental illness during the pandemic period.
[image: Table2]

Figure 3 illustrates the secular monthly trends in individual SMI outpatient visits before and after the onset of the pandemic. Table 3 shows the results of the ITS regression analyses of the effects of the COVID-19 pandemic on the number of outpatient visits for schizophrenia, bipolar disorders, and other SMIs. The onset of the COVID-19 pandemic led to a significant immediate decrease in the number of outpatient visits per month for schizophrenia [−2151.8, 95% CI (−4278.7 to −24.9), p < 0.05], but no statistically significant immediate change in the number of outpatient visits for bipolar disorders or other SMIs. Significant differences in the number of outpatient visit slopes before and after the onset of the pandemic were observed for schizophrenia [−153.3, 95% CI (−294.1 to −12.5)] and bipolar disorders [−16.8 (−31.0 to −2.6)]. However, no statistically significant changes in slopes were observed for other SMIs.
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FIGURE 3
 Secular trends in monthly outpatient visits for individual serious mental illness, (A) for schizophrenia, (B) for bipolar disorders, (C) for others serious mental illness. The solid red and blue line represents the linear trend of SMI outpatient visits before and after the onset of the pandemic. The dotted black line represents the onset of the COVID-19 pandemic.




TABLE 3 Interrupted time series regression analyses of the impact of the COVID-19 pandemic on outpatient visits for individual serious mental illness during the pandemic period.
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Figure 4 shows the negative relationship between the number of monthly outpatient visits and the number of incidents and accidents due to SMI (r = −0.38, p < 0.05).

[image: Figure 4]

FIGURE 4
 The relationship between monthly outpatient visits and incidents and accidents for serious mental illness.




4. Discussion

To the best of our knowledge, this is the first study to examine the effect of the COVID-19 pandemic on SMI-related outpatient visits in China. Significant decreases in the number of outpatient visit slopes before and after the onset of the pandemic were observed for SMIs, especially schizophrenia.

Our results provide important information about reductions in the number of SMI-related outpatient visits during the COVID-19 pandemic, which is consistent with the results of other studies. In the United States, compared with 2019, the number of SMI-related outpatient visits decreased by 20.3% during the first 4 weeks of the pandemic (20). A study in South Africa showed that SMI-related outpatient consultations immediately decreased by 16% [odds ratio, 0.84; 95% CI (0.71–0.99)] after the introduction of lockdowns due to the COVID-19 pandemic (8). Moreover, in Southeast England, the number of weekly face-to-face community and outpatient contacts fell immediately by 70.4%, compared to the mean weekly number of face-to-face contacts prior to 2020 (18). A study from a Korean tertiary hospital reported a 13.3% reduction in the number of SMI-related outpatient care visits after the onset of the pandemic (7). In our study, the onset of the COVID-19 pandemic led to a significant immediate decrease in the number of outpatient visits per month by patients with schizophrenia [−2,151.8, 95% CI (−4278.7 to −24.9), p < 0.05]. Moreover, a prediction model used in a Korean study found that the actual number of patients with schizophrenia receiving outpatient treatment decreased by 1,605 compared to the expected number during the early COVID-19 outbreak (21). Although, there was no evidence from anywhere that the prevalence of SMI increased during the epidemic, the decreased number of SMI-related outpatient visits due to COVID-19 likely represents a large number of SMI patients that were not able to receive continuous treatment, rather than a decrease in the prevalence of SMI, given the evidence that most countries have reported increased rates of mental illness due to the pandemic (22, 23). Untreated SMI can result in an increase in the severity of symptoms and relapse of disease, and may even lead to social and financial problems or suicide and criminal behavior (24). The unmet need for mental health services may have long-term consequences for people with SMI.

Although the number of outpatient visit increased from 2019 to 2020, the number of visits did not reach the number of expected visits (expected increase of 200 visits/per month) without the pandemic. Also, there was decreasing but no statistically significant difference in the reduction of outpatient visits for SMI before and after the pandemic. The no significant immediate change in outpatient visits for SMI might be due to no measures being taken to close hospitals and stay-at-home in the early of outbreak, and only infected people or close contacts are quarantined. Thus, patients with SMI could seek medical help as usual in 2020, and the actual reduction of outpatient visits mainly resulted in the fear of infection.

Telemedicine visits, as an alternative to face-to-face visits, made up the majority of outpatient visits for patients with SMI in the initial weeks of the pandemic in the United States (20, 25). In fact, telepsychiatry outpatient care also ensures access to prescription medicines, as doctors were allowed to prescribe medication via telepsychiatry services (25). Therefore, continuous treatment was available for patients with SMI. However, telemedicine visits were rarely used in China, where this technology was still in its infancy (26). Telemedicine visits in Ningbo started in June 2021, and the maximum use was only 135 cases per month (Supplementary Table S2), which was not enough to replace the reduction in the number of outpatient visits. There are several reasons for the low use of telemedicine in Ningbo. As many studies have demonstrated, there are inequities in access to universal broadband and other critical technological infrastructure between different countries (27). Therefore, telemedicine visits are still in their infancy in China (28). Similarly, it is possible that, although telemedicine access was available to many patients with chronic illness, this mode of healthcare delivery may be less acceptable for patients with SMI (25, 29) due to their low self-care ability during daily living. In the future, telemedicine visits should be used on a large scale to cope with social isolation.

The following points may explain the reasons for the reductions in SMI-related outpatient visits. Social lockdowns and stay-at-home orders were implemented when the local COVID-19 outbreak occurred in Ningbo, and therefore, patients with SMI may have had difficulties in seeking medical care. Moreover, the fear of infection may have created a reluctance to visit hospitals in China (30), especially for patients with SMI and their families (31). Indeed, a meta analysis from 4 studies (no study from China) suggested individuals with SMI have experienced a greater risk of hospitalization and mortality due to COVID-19 than the general population (32). Individuals with SMI in China have been shown to be more sensitive to infection because of lack of insight due to decreased cognitive ability and awareness of self-care (33).

The strengths of our study were the large sample size and continuous longitudinal data from pre- and post-pandemic follow-ups. Moreover, this is the first study focusing on the effect of the COVID-19 pandemic on SMI-related outpatient visits in China. The ITS models used in our study used a quasi-experimental design, and we also adjusted for certain confounding variables (e.g., the seasonality factor). Finally, our results were shown to be robust in sensitivity and subgroup analyses.

However, our study had the following limitations. First, our data were limited to outpatient data. It is also important to determine the effect of the COVID-19 pandemic on hospitalization. Second, there were a lot of missing data regarding the sex of the patients. Thus, there may have been bias in the results of the effect of the COVID-19 pandemic according to sex subgroups. Third, we classified SMIs according to the ICD-10 codes from clinicians’ primary diagnoses recorded in the EHR system; thus, comorbid psychiatric disorders may have biased the results for individual SMIs. Besides, the present findings should not be generalized, as the results are only based on EHR data from Ningbo, a place without long-term social lockdowns due to the COVID-19 pandemic during the period of our study. Finally, sample selection bias should also be considered.

In conclusion, we found a decrease in the use of mental health services during the COVID-19 pandemic, suggesting that many patients were inadequately treated during this period. Therefore, mental health professionals should carefully monitor the ongoing treatment of patients with SMI and strengthen community mental health outpatient services in the face of the future epidemics. Careful planning and execution of preventive measures should be taken to minimize the negative effects of this pandemic. Telemedicine should be vigorously promoted by the government and hospitals.
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