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Abstract

We noticed an unusual increase of aged adults in first-episode schizophrenia in January
and February 2020 since the outbreak of COVID-19. This retrospective study aims to sta-
tistically validate this observation and find potential risk factors, if applicable. The demo-
graphics of schizophrenia in outpatients (both first-episode and follow-up) from January
to March 2020 (36,624 records) and similar periods of 2017-2019 (114,141 records) were
analyzed and compared to minimize seasonal influence. Limited personal information
(age, gender, approximate residence) was investigated to find risk factors. After consider-
ing seasonal factors such as the Spring festival, the age of the first-episode schizophrenia
was significantly increased in January (46.60+15.14) and February (51.53+14.74) but
went back to normal in March 2020 (38.89 + 14.59), compared with similar periods from
2017 to 2019 (Jan., 40.77+15.26; Feb., 39.69 +15.10; Mar., 42.04 +15.83). Meanwhile,
a slight but not significant change was found in the distribution of gender and approxi-
mate residence (urban/suburb). Our data supported that risk of first-episode schizophrenia
in aged adults increased during the COVID-19 outbreak, which is consistent with the fact
that COVID-19 is more lethal to elders. Public healthcare should prepare in advance for
potential risks in public mental health, especially for elders.
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COVID-19 pandemic has hit the world for more than 18 months. In addition to the
direct medical, social, and economic burdens, COVID-19 outbreak also had a sig-
nificant impact on the mental health of various populations. As we learn more about
it, recent studies have suggested that this pandemic could affect mental health both
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directly and indirectly. Direct influence can be seen in patients with abnormal sen-
sation such as loss of smell or taste, which suggested a neurological mechanism
underlying virus infection (Parma et al., 2020). Indirect influence to mental health
is mainly caused by social stress and anxiety during pandemic, similar to previous
reports during other disease outbreak (Chen et al., 2006) such as SARS, MERS,
and swine flu (Taha et al., 2014). However, in contrast to previous reports, recent
studies suggest that mental status is more widely and comprehensively affected in
populations that were not infected. According to a Hong Kong study, mental health
in healthy populations deteriorated during the COVID-19 pandemic, with increased
anxiety and depressive symptoms (Choi et al., 2020). Another study found that the
COVID-19 pandemic generated many transient psychotic episodes linked to emo-
tional stress (Valdes-Florido et al., 2021).

As a severe psychotic disorder, risk of first-episode schizophrenia can be associated
with genetic, cortical dysregulation but not significant public health events (McCutch-
eon et al., 2020). However, a significant number of recent studies have suggested a close
relationship between COVID-19 outbreak and schizophrenia. During the COVID-19
outbreak, two patients with no history of psychiatric disease acquired COVID-19-re-
lated delusional themes and unusual behaviors, according to a case report (Oloniniyi
et al., 2021). Another case report revealed that a 19-year-old Chinese-American student
developed schizophrenia for the first time during a lockdown, implying that social isola-
tion has a particular impact on individuals (Belvederi Murri et al., 2021). Mental diseases
increased by 6.8% during COVID-19 lockdown, according to a cross-sectional study by
Karuppiah et al., with schizophrenia and acute transitory psychosis being particularly
prominent (Jagadheesan et al., 2021). However, the impact of social stress on the onset
of schizophrenia is still unrecognized when the COVID-19 epidemic has just broken out.

Here in the Affiliated Xuzhou Eastern Hospital of Xuzhou Medical University, a
first-class psychiatric hospital with more than 100,000 outpatients per year, an unusual
increase of aged adults diagnosed with first-episode schizophrenia was noticed by psy-
chiatrists from several departments since January 2020, when COVID-19 outbroke in
China. Although schizophrenia can occur in people of any age, previous studies showed
that the age of onset tends to be in the late teens to the early 20 s for males, and the late
20 s to early 30 s for females (Charlson et al., 2018; Loranger, 1984; Neill et al., 2020). It
is uncommon for schizophrenia to be diagnosed in a person younger than 12 or older than
40 (Bailly, 2009; Suen et al., 2019). However, special events such as war (He et al., 2019),
epidemics (McGrath et al., 1994), and major holidays (Aviv et al., 2011) could induce the
onset of schizophrenia in a specific population and thus change the age of onset, accord-
ing to previous reports. In this retrospective study, we thoroughly investigated clinical
records from January 2020 to March 2020 to validate this observation. The age of first
diagnosis (AFD) was collected. Because the Spring festival of 2020 was also in January,
and big holidays like Spring festival could have significant impacts on the mental states
of people (Beauchamp et al., 2014). Major seasonal factors such as the Spring festival
was considered but cannot explain the unexpected rising of AFD alone. Limited personal
information such as gender, and approximate address (urban/suburb) was accessed to find
out potential risk factors.
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Methods
Study Overview and Participants

As a retrospective study, all records are collected from patients who visited the Affiliated
Xuzhou Eastern Hospital of Xuzhou Medical University, a first-class psychiatric hospi-
tal at Grade 3 with more than 100,000 outpatients per year. For each case used in this
study, a clinical diagnosis must be made by qualified psychiatrists following the Interna-
tional Classification of Diseases 10th Edition (ICD-10). Clinical records from January
1 to March 31 were chosen to represent the progressive influence of the COVID-19 out-
break. We divided the clinical cases into first-episode and follow-up patients (patients
with stable conditions after outpatient or hospitalization treatment). Diagnostic results
and limited personal information (gender, age, and approximate address) are collected
and analyzed to find potential risk factors.

Data Alignment

Because big holidays such as Christmas (Sansone & Sansone, 2011) or Spring festival
might have significant impacts on mental states of people, clinical records in similar
periods near Spring festival from 2017 to 2019 were collected and analyzed as reference
to minimize seasonal influence. Since Spring festival is a holiday in the lunar calendar,
the date corresponding to the Gregorian calendar varies from year to year. The statistics
were aligned to the exact date of Spring festival instead of a specific date in each year
(Table 1). The Spring festival was January 28, 2017, February 18, 2018, February 5,
2019, and January 25, 2020.

Data About COVID-19

For the countrywide situation of COVID-19, statistical data were collected from the
website of the National Health Commission of the PRC (http://en.nhc.gov.cn, English
version available), includes the number of new confirmed cases, new severe cases, new
deaths, new suspected cases, new cured cases, cases released from medical observation
on the same day, existing confirmed cases, existing severe cases, cumulative discharges,
cumulative deaths, cumulative confirmed cases, existing suspected cases, cumulative
close contacts traced, and cases under medical observation.

Table 1 Date alignment to 2017 2018 2019 2020
reduce seasonal influence
“January” 1.4-2.3 1.23-2.22 1.12-2.11 1.1-1.31
“February” 24-34 2.23-3.23 2.12-3.12 2.1-2.29
“March” 3544 3.24-4.23 3.13-4.12 3.1-3.31
Spring festival 1.28 2.18 2.5 1.25
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Fig. 1 Overview of outpatients. A Outpatient volume from January to March 2020 and similar periods from
2017-2019. B Daily visits from January to March 2020 and similar periods from 2017-2019. Data in 2017,
2018, and 2019 were averaged. Similar periods: “January” (1.4-2.3 in 2017, 1.23-2.22 in 2018, 1.12-2.11
in 2019, 1.1-1.31 in 2020, 31 days in total), “February” (2.4-3.4 in 2017, 2.23-3.23 in 2018, 2.12-3.12 in

2019, 2.1-2.29 in 2020, 29 days in total), and “March” (3.5-4.4 in 2017, 3.24-4.23 in 2018, 3.13-4.12 in
2019, 3.1-3.31 in 2020, 31 days in total)

Statistics

SPSS 22 (IBM, USA) was used for statistical analysis. To determine the incidence of schiz-
ophrenia, we calculated the ratio of patients who had it. To further understand the trends,
the mean AFD of the first-episode patient and the mean age of the follow-up patients were
calculated. Independent sample ¢ test was used for the analysis of age across the years.
Mann—-Whitney U test was used for the study of gender and residence. The confidence level
was set at P <0.05 unless specified.

Results
Overview of Outpatients

Records from a total number of 16,605 first-episode patients with clinical diagnosis
(3958 in 2017, 4517 in 2018, 4792 in 2019, and 3338 in 2020) and 134,160 follow-up
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Fig.2 Relative change of incidence of schizophrenia. First-time patients (A) and follow-up patients (B)
near the Spring festival of 2017-2019 and 2020. Incidence is the proportion of schizophrenia in the total
number of first-episode outpatients. The relative change was calculated as the ratio to the first data point
(in percentage). The data is analyzed every 10 days as a statistical point (the last statistical point is 11 days)
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patients (26,757 in 2017, 35,877 in 2018, 38,240 in 2019, 33,286 in 2020) were enrolled
for detailed analysis. We first compared the year-by-year change in the number of outpa-
tients in a similar period from 2017 to 2020 (Fig. 1A). The number of outpatients sig-
nificantly decreased in 2020 (— 14.89%, compared with 2019) and ended the upward trend
since 2017. A month-by-month comparison further showed that the decrease of outpatients
was mainly in February (—32.98%, Fig. 1B), when the COVID-19 outbreak was peaked in
China. Unless otherwise stated, all the following analyses are based on the ratio of schizo-
phrenia to the total number of outpatients to minimize the impact of the absolute number
of outpatients.

Overall Incidence of First-Episode Schizophrenia Dropped in 2020

To examine if the observation of an increased number of aged adults of first-episode
schizophrenia was a result of changing prevalence of schizophrenia, we first reviewed
the incidence of first-episode schizophrenia by calculating the ratio of schizophrenia
(F20) both in first-time and follow-up patients (Fig. 2). For first-time patients, the inci-
dence of schizophrenia from January to March in 2020 was continuously lower than that
from 2017 to 2019 with a high level of variation (Fig. 2A). For follow-up patients, the
incidence of schizophrenia was also lower in 2020, but the frequency was much more
stable compared with first-time patients (Fig. 2B).

AFD of Patients Largely Increased in January and February 2020

We then further analyzed clinical records to find out if the demographics of first-episode
schizophrenia have changed since January 2020. Table 2 shows the statistics of age,

Table 2 Comparison of population information of schizophrenia

First-time patients, n +s/n (%) Hz Follow-up patients, n=+ s/n (%) tzZ
2017-2019 2020 2017-2019 2020
Age 40.79+£15.40  44.85+15.31 —2.440" 40.17+13.71  40.44+13.34  —1.647
Jan 40.77+1526  46.60+15.14  —2.365" 39.92+13.77 40.16+1330 —0.926
Feb 39.69+15.10  51.53+14.74  —2.959"  40.08+13.59  40.70+13.31 -1.917
Mar 42.04+15.83  39.89+14.59  0.768 40.50+13.77  40.58+13.41 —0.265
Gender -1.018 -2.055"
Male 330 (43.5) 47 (49.0) 14,835 (48.6) 4066 (47.3)
Female 429 (56.5) 49 (51.0) 15,704 (51.4) 4526 (52.7)
Region —-9.337" —83.242™
Urban 116 (15.3) 36 (37.5) 6358 (20.8) 4180 (48.6)
Suburb 135 (17.8) 45 (46.9) 5394 (17.7) 3822 (44.5)
Other 508 (66.9) 15 (15.6) 18,787 (61.5) 590 (6.9)

Independent age ¢ test was used for age comparison, and Mann—Whitney U test was used for analysis of
gender and residence

“P<0.05
"P<0.01
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Fig.3 Age distribution of patients with schizophrenia. Left panels are the age distribution of patients with p
schizophrenia for the first time in January (A), February (C), and March (E). Right panels are the age distri-
bution of follow-up patients with schizophrenia in January (B), February (D), and March (F). Gray bar, data
in 2020; White bar, data collected from 2017-2019

gender, and approximate addresses of both first-time and follow-up patients. For first
time patients, the averaged AFD significantly increased in January and February but
returned to normal level in March compared with similar periods from 2017-2019. In
January 2020, AFD increased from 40.77 +15.26 (2017-2019, n=759) to 46.60 + 15.14
(2020, n=96) (= —2.365, P=0.019, independent sample ¢ test). The difference was
further enlarged in February 2020 (39.69 +15.10, 2017-2019, 51.53 +14.74, 2020,
t=—2.959, P=0.003). This statistical difference disappeared in March 2020. Besides,
no significant changes in age were found in follow-up patients. For first-episode schiz-
ophrenia, the gender difference was not significant (Z= —1.018, P=0.309). For fol-
low-up patients diagnosed with schizophrenia, the gender difference was significant in
(Z= —2.055, P=0.040).

We then plotted the distribution of AFD (Fig. 3) to understand the underlying
change in first-time patients better. Figure 3 shows the histogram of AFD from January
to March for both the first time. Different from the unimodal distribution peaked near
18-34 years old in 2017-2019, which is matched with previous reports (Héfner et al.,
1998), a unimodal distribution centered at 50-64 years old can be found from clinical
records in January and February in 2020. Interestingly, although there is no significant
change between AFD in March, the bimodal distribution of AFD shown in Fig. 3E sug-
gests the incidence of schizophrenia in aged adults was still high.

Discussion

This study discovered a significant drop in psychiatric outpatient visits in 2020, which
was primarily centered in February. The sharp decline of outpatients in February could
be a result of anti-epidemic measures such as countrywide restrictions of public trans-
portation. Furthermore, we discovered that the incidence of schizophrenia in first-time
patients with a primary diagnosis was consistently lower and more variable in January-
March 2020 than in 2017-2019. In 2020, however, the incidence of schizophrenia in
follow-up patients was significantly more stable in frequency than in primary patients,
although being lower. These results suggested that the incidence of first-episode schizo-
phrenia dropped in 2020 and should not be the cause of observed abnormality in patient
age.

Previous research has shown that significant crises and disasters can cause people to
experience negative emotions such as anxiety, depression, and anger in the short term
(Kane et al., 2018). Long-term effects include suffering from posttraumatic stress disor-
der, depression, phobia, obsessive—compulsive disorder, and substance abuse (Inoue et al.,
2019; Reifels et al., 2019). Similarly, researchers discovered a rise in negative feelings
in the population during the COVID-19 epidemic, including anxiety, fear, psychological
distress, and depression (Bauerle et al., 2020; Luo et al., 2020). Although the effects are
widespread, these mental disorders have a relatively limited impact on patients’ social
functioning. This retrospective study found an abnormal increase in aged adults in first-epi-
sode schizophrenia during the COVID-19 outbreak. It may be a dangerous signal because
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schizophrenia is considered as severe mental disorders, which can seriously affect the
social functioning of patients. Although the pathogenesis of schizophrenia is still unknown,
stressful events or environments may lead to deterioration of psychiatric symptoms, which
may be related to weak susceptibility to stress in the early stages of schizophrenia (Horan
et al., 2005).

It has been found that a severe epidemic like SARS in 2003 could result in a sharp
rise in suicide rates, especially among the elders (Chan et al., 2006; Cheung et al., 2008).
During the COVID-19 pandemic, some researchers have raised concerns about the pos-
sibility of suicide among the elderly (de Leo & Trabucchi, 2020; Sher, 2020; Wand et al.,
2020). Possible reasons include the collapse of social networks and the difficulty of obtain-
ing medical services. As mentioned earlier, COVID-19 is also known to be more lethal to
elders, especially those who are over 65 (Guan et al., 2020). These findings all suggested
that aged people could be mentally sensitive to the outbreak of COVID-19. One issue that
is different from the previous situation, like SARS in 2003, is that the whole world has
become an information society in the past 20 years. Even if you live in a city where only
a few or no infections were found, the rapid spreading of COVID-19 could still mentally
affect you through various kinds of social media. Uncountable news and information are
generated on the Internet every day, and almost everyone has a smartphone to obtain the
latest updates of COVID-19 through social media (e.g., Twitter, Facebook, and TikTok).
While timely and transparent information is critically helpful for stopping severe infectious
diseases like COVID-19, too much information might also bring a heavy burden to the
nerve of each person, especially after weeks of traffic control. It could also increase the risk
of severe mental disorders such as schizophrenia. One known feature of COVID-19 is that
it is much more lethal to elders, especially those who have underlying diseases (Epidemiol-
ogy Working Group for NCIP Epidemic Response, Chinese Center for Disease Control and
Prevention, 2020; Guan et al., 2020). The mortality rate of COVID-19 gradually increases
in patients over 50 years of age, and 27% of patients who are over 65 are severed cases
(Guan et al., 2020). The results of our retrospective study showed that the age of onset of
patients with first-episode schizophrenia during the COVID-19 outbreak was significantly
older.

Gender has been known as a risk factor in multiple mental disorders (Keane et al., 2006;
Riecher-Rossler et al., 2018). In this study, no significant differences were found in the sex
of schizophrenic patients during the epidemic. It was suggested that gender is not a risk
factor here, and it is also consistent with case reports of COVID-19 in which no gender dif-
ference was found (Guan et al., 2020). According to official reports from China CDC, by
the end of January 2020, the majority of COVID-19 infections are found in urban regions,
especially big cities such as Wuhan. Much fewer cases were found in suburban areas where
population density is low. But in this study, there is no significant difference in the impact
of being in a city on schizophrenia.

In summary, we believe that during the COVID-19 outbreak, the elderly have an
increased risk of developing schizophrenia. Although strict quarantine measures have
affected the outpatient visits of the floating population, we do not think it is because the
decrease in the number of young people visiting has led to changes in the age of newly
diagnosed schizophrenic patients. On the one hand, the clinical characteristics of young
people who have schizophrenia are more severe negative symptoms and cognitive dysfunc-
tion, so the social function is severely impaired (Bellino et al., 2004). On the other hand,
as an essential labor force, young people are the primary source of income for a family
and the family’s dependence and hope. Therefore, when they have schizophrenia, they can
often be diagnosed and treated in time. In contrast, elderly patients with schizophrenia may
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have difficulties in accessing medical services and fewer outpatient visits (Barry et al.,
2002). Therefore, we should pay attention to the impact of COVID-19 on the mental health
of the elderly in addition to their physical health, and its impact mechanism needs further
study. Because of the significant change of AFD of schizophrenia, which in January and
February was only found in first-episode outpatients but not follow-up patients, these find-
ings may be important for the general healthy public. We thus call on psychiatrists and
researchers in different regions to join together to share data and work together to counter
potential challenges to public mental health caused by the pandemic.

Please be noted that, there are still some limitations in this retrospective study. First,
this study originated from anomalies detected by clinicians during diagnosis and therefore
did not thoroughly examine all the underlying factors of schizophrenic episodes. Second,
the clinical data of outpatients was collected from only one regional psychiatric center.
Thus, the conclusion could be biased to specific region. Third, because the countrywide
pandemic in China lasted only about 3 months, the long-term effects of the COVID-19
pandemic on schizophrenia episodes is still unclear. This needs to be answered by studies
from other researches.

Abbreviations SARS: Severe acute respiratory syndrome; MERS: Middle East respiratory syndrome;
AFD: The age of first diagnosis; ICD-10: The International Classification of Diseases 10th Edition
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