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Abstract
Patients with severe mental illnesses (SMI) were at high risk of infection during Coronavirus
Diseases 2019 (COVID-19) pandemic. This study examined hospitalized SMI patients’
attitude and knowledge towards the COVID-19 infection. A cross-sectional survey was
conducted in five psychiatric hospitals located in Gansu province, the most economically
underdeveloped area in China. Patients’ attitude towards preventive measures and knowledge
of COVID-19 were measured by a self-report questionnaire. A total of 925 hospitalized
patients with SMI were recruited. Of them, 84.8% (95%CI: 82.4%–87.1%) had positive
attitudes towards preventive measures of the COVID-19 outbreak. Being married (OR:
1.55, 95%CI: 1.05–2.30) and a higher educational level (OR: 1.63, 95%CI: 1.12–2.38) were
independently associated with positive attitudes towards COVID-19 preventive measures,
whereas higher educational level was associated with better knowledge of the COVID-19
outbreak (β: 0.231, P< 0.001). Patients mainly received COVID-19 relevant knowledge from
public media (58.9%), followed by their clinicians (33.2%). Most hospitalized SMI patients in
economically underdeveloped areas in China showed positive attitudes towards COVID-19
preventive measures. However, public health education on COVID-19 relevant knowledge by
mental health professionals was inadequate to reduce the risk of transmission and infection.
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Introduction

The Coronavirus Diseases 2019 (abbreviated COVID-19) was first found in Wuhan, China in late
December 2019, and COVID-19 became a pandemic in earlyMarch, 2020, as declared by theWorld
Health Organization (WHO) [1]. As of April 16, 2020, COVID-19 has affected 185 countries and
caused over 136 thousands deaths out ofmore than 2million confirmed cases [2]. During theCOVID-
19 pandemic, patients with severe mental illnesses (SMI) were also affected. Compared to the general
population, SMI patients are even more vulnerable to be infected due to lowered sensitivity to threats
and limited self-protection awareness of the infection [3]. In addition, they are less likely to comply
with the preventive measures for the COVID-19, such as wearing facemasks, frequent hand-washing,
self-quarantine, and social distancing. Furthermore, due to unhealthy lifestyle and medication-induced
side effects, patients with SMI have a higher risk of physical comorbidities [4, 5], which could largely
increase treatment difficulty if they contract a COVID-19 infection.

At an early stage of the COVID-19 outbreak, it was reported that hospitalized psychiatric
patients and mental health professionals were infected with COVID-19 in some Asian
countries [6, 7], which suggested the high risk of cross infection in psychiatric hospitals. In
China, psychiatric hospitals are usually over-crowded, patients typically share a common
bathroom and dining areas, and receive group therapy in an overcrowded area, and all of
these factors can increase the likelihood of rapid disease transmission. In addition, since most
SMI inpatients are treated in closed wards, they have limited access to the internet, which may
deter them to obtain COVID-19 relevant knowledge online. Consequently, hospitalized
psychiatric patients were exposed to higher risk of infection. Furthermore, compared to general
hospitals, psychiatric hospitals usually have less medical supplies, including personal protec-
tive equipment for infectious diseases [3, 8]. Mental health professionals often have inadequate
clinical experiences and skills in managing infectious diseases [9, 10].

In order to reduce infectious risk among patients with SMI, Chinese health authorities and
relevant academic associations released several guidelines and consensus [10] during the COVID-
19 outbreak [11]. For instance, it is recommended that psychiatric hospitals should implement
preventive measures towards COVID-19, e.g., isolation units should be established for newly
admitted patients, family visits should be suspended, admission criteria should be tightened, and
medical staff should receive regular training on prevention andmanagement of infectious diseases
[3, 8]. Despite the development of these contingent guidelines and consensus, previous studies
found that patients’ adherence to preventive measures were crucial for prevention and control of
infectious diseases in psychiatric hospitals. Whether patients adhere to these preventive measures
were closely associated with their knowledge of and attitude towards the infectious disease [12].

To date, COVID-19 relevant knowledge and attitudes have been investigated among the
general population [13] and medical professionals [9]. However, no relevant data were
reported in psychiatric patients. Thus, this study examined hospitalized patients’ attitude and
knowledge towards COVID-19 in economically underdeveloped areas of China.

Methods

Study Site and Participants

This cross-sectional survey was conducted in five public psychiatric hospitals between
February 28 and March 6, 2020 in Gansu province - the most economically underdeveloped
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province in China [14]. To be eligible, participants were: 1) hospitalized psychiatric patients
aged between 18 and 59 years; 2) diagnosed with SMI, including schizophrenia and mood
disorder (i.e., bipolar disorder or major depressive disorder) according to the International
Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-10)
[15]. There were no exclusion criteria in this study. The study protocol was approved by the
Institutional Review Board of Lanzhou University Second Hospital. All participants were
required to provide written informed consent prior to participation in this study.

Assessment

Basic social-demographic and clinical characteristics were collected including gender, age,
marital status, illness duration, and educational level. Patients’ attitude towards preventive
measures towards COVID-19 outbreak in hospitals was investigated by asking the following
standardized question: “Do you think it is necessary to take preventive measures during your
stay in the hospital?” (yes/no). Patients’ knowledge of COVID-19 was evaluated by a
questionnaire comprising ten “True/False” questions (Supplementary Table 1). Following
previous studies [13], this questionnaire was derived according to the “Guidelines for Preven-
tion of the Coronavirus Diseases 2019” which was released by the Bureau of Disease Control
and Prevention of National Health Commission [16]. The scoring of this questionnaire was
obtained by adding the number of correct answers to these ten questions, ranging from 0 to 10.
Higher scores indicated better knowledge towards COVID-19. In addition, patients were asked
about the formal / informal sources to obtain the COVID-19 relevant information by a single-
choice question: “Where did you obtain relevant information on COVID-19?” (1: medical
staff; 2: mass media or 3: others).

Statistical Analyses

Data analyses were performed using SPSS 24.0 for Windows (SPSS Inc., Chicago, IL, USA).
Multiple logistic regression analysis was performed to identify factors which were indepen-
dently associated with patients’ attitude towards preventive measures of COVID-19 during
hospitalization. Patients’ attitude was the dependent variable, while demographic and clinical
characteristics were entered as independent variables. Multiple linear regression analysis was
performed to explore the independent associated factors of COVID-19’s relevant knowledge.
The total score of the knowledge on COVID-19 was the dependent variable, while demo-
graphic and clinical characteristics were entered as independent variables. The significance
level was set as P < 0.05 (two-tailed).

Results

A total of 1016 patients were recruited and 925 participated in this study. Patients’ demo-
graphic and clinical characteristics are presented in Table 1.

Patients’ Attitude towards Preventive Measures of COVID-19 during Hospitalization

Of the participants, 84.8% (95% confidence interval (CI): 82.4%–87.1%) had a positive
attitude towards preventive measures of COVID-19. As presented in Table 1, multiple logistic
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regression analysis revealed that being married (OR: 1.55, 95%CI: 1.05–2.30, P = 0.028), and
higher educational level (OR: 1.63, 95%CI: 1.12–2.38, P = 0.012) were more likely to have
positive attitude towards preventive measures of COVID-19.

Patients’ Knowledge of COVID-19

The mean score of the relevant knowledge on COVID-19 was 7.63 (standard deviation (SD):
2.30). As presented in Table 2, multiple linear regression analysis revealed that greater
COVID-19 relevant knowledge was positively associated with higher educational level (vs.
lower educational level, β: 0.231, P < 0.001).

Patients’ Preferred Sources to Obtain Information about COVID-19

Patients mainly obtained COVID-19 relevant knowledge from traditional public media
(58.9%), followed by information given by the medical staff (33.2%) and other methods
(7.9%).

Discussion

To the best of our knowledge, this was the first study that examined the relevant attitude and
knowledge among SMI patients towards COVID-19 globally. We found that most hospitalized
patients with SMI (84.8%, 95%CI: 82.4%–87.1%) had a positive attitude towards COVID-19

Table 1 Social demographic and clinical characteristics independently associated with patients’ attitude towards
preventive measures of COVID-19

Variables N Positive attitude
(%)

Multiple logistic
regression analysis

P OR 95%CI

Diagnosis Schizophrenia* 657 83.6 – – –
Mood disorder# 268 87.7 0.330 1.24 0.80–1.92

Age (years) <30* 280 87.5 0.311 – –
30–40 273 86.1 0.955 0.99 0.59–1.65
>40 372 81.7 0.216 0.73 0.44–1.21

Gender Female* 309 87.4 – – –
Male 616 83.4 0.543 0.88 0.58–1.34

Marital status Unmarried* 449 82.4 – – –
Married 476 87.0 0.028 1.55 1.05–2.30

Illness duration
(years)

<1* 161 85.1 0.323 – –
1–5 289 88.2 0.312 1.34 0.76–2.37
>5 475 82.5 0.859 0.95 0.57–1.60

Educational level Lower (primary school and below)
*

315 80.0 – – –

Higher (secondary school and
above)

610 87.2 0.012 1.63 1.12–2.38

* : Reference group; # : including major depressive disorder and bipolar disorder; bolded value: P < 0.05;

Abbreviation: OR: odds ratio; CI: confidential interval
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preventive measures. The predominant positive attitude among SMI patients may be related to
persistent education and efforts on the importance of COVID-19 preventive measures at
national and regional levels since January 2020, which could increase patients’ adherence to
the preventive measures and reduce the risk of cross infection in psychiatric settings. In
addition, SMI patients with good knowledge of COVID-19 could have better understanding
of the importance of preventive measures to reduce the likelihood of contracting the infection.
The results showed that SMI patients possessed satisfactory knowledge of COVID-19 (knowl-
edge assessment score: 7.63 ± 2.30 out of 10).

Of particular note that nearly half of the hospitalized patients with SMI received
COVID-19 relevant knowledge from public media (58.9%). During the COVID-19 out-
break, relevant news was intensively shared, and public health education has been
regularly delivered through traditional public media, such as television, radio and news-
paper [17]. It was noteworthy that only one third of the inpatients in this study obtained
COVID-19 relevant knowledge from psychiatrists or other mental health professionals,
which indicates that public health education on COVID-19 needed to be addressed in
psychiatric hospitals. In addition, results from a recent study found that only 64.6% of
mental health professionals received relevant training in early stage of the COVID-19
outbreak in Chinese psychiatric hospitals [9]. As such, mental health professionals may
not be equipped with sufficient knowledge to provide systematic education for psychiatric
inpatients. More importantly, mental health professionals in economically underdeveloped
areas of China were always insufficient / understaffed [18, 19]. During the COVID-19
outbreak, mental health professionals in psychiatric hospitals were required to provide
extra mental health services to those affected by COVID-19, and provide online crisis
psychological interventions. These mental health professionals may also be summoned
and outsourced to join the external expert teams in Hubei province, China. Some

Table 2 Factors independently associated with the COVID-19 knowledge

Variables Category Knowledge score (M ± SD) Multiple linear regression
analysis

Coefficients t P

Diagnosis Schizophrenia* 7.57 ± 2.35
Mood disorder# 7.78 ± 2.16 0.021 0.623 0.533

Age (year) <30* 7.93 ± 2.17
30–40 7.55 ± 2.18 −0.045 −1.143 0.253
>40 7.46 ± 2.46 −0.046 −1.074 0.283

Gender Female* 7.92 ± 2.25 – – –
Male 7.49 ± 2.31 −0.062 −1.872 0.062

Marital status Unmarried* 7.57 ± 2.32 – – –
Married 7.69 ± 2.28 0.040 1.175 0.240

Illness duration (year) <1* 7.52 ± 2.34 – – –
1–5 7.76 ± 2.25 0.058 1.308 0.191
>5 7.59 ± 2.32 0.051 1.111 0.267

Educational level Lower (primary
school and below) *

6.86 ± 2.58 – – –

Higher (secondary
school and above)

8.03 ± 2.04 0.231 7.042 <0.001

* : Reference group; # : including major depressive disorder and bipolar disorder; Bolded value: P < 0.05;

Abbreviation: M: mean; SD: standard deviation
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psychiatrists may also be deployed to work in fever clinics. All these factors may
inevitably delay or scale down essential mental health services / public health education
in psychiatric hospitals.

As expected, patients with higher educational level were more knowledgeable about
COVID-19 and more likely to have a positive attitude towards preventive measures than
those with lower educational level. Our findings are consistent with other recent research
findings in the Chinese general population [13]. The positive association between
educational level and disease relevant knowledge has also been consistently reported in
patients with other diseases, such as hypertension [20], gestational diabetes mellitus [21],
and cardiovascular and cerebrovascular disease [22, 23]. Better educated patients are
more likely to understand the importance of relevant knowledge in disease prevention
and hence, they are more motivated to equip themselves with the essential knowledge in
combating the COVID-19 outbreak. We also found that married patients were more
likely to have positive attitude towards preventive measures of COVID-19. Being
married is typically associated with better social support [24]. Patients’ spouse may
encourage patients to maintain healthy behaviours and lifestyle [25], and motivate them
to adopt preventive measures during the infectious disease outbreak [25, 26].

The strengths of this study include the relatively large sample size and the multicentre
design in most economically underdeveloped areas in China. However, several limitations
should be addressed. First, due to logistical reasons, only hospitalized inpatients were includ-
ed, which could limit the generalization of the results to community-dwelling patients. Second,
some factors (e.g., illness severity) related to the COVID-19 relevant knowledge and attitude
were not examined.

In conclusion, most hospitalized patients with SMI residing in economically under-
developed areas in China showed positive attitudes towards COVID-19 preventive
measures. However, further training and education on COVID-19 relevant knowledge
should be delivered to mental health professionals, as they were the first point of contact
for psychiatric patients to solicit important health information. As such, mental health
professionals played a pivotal role in reducing the risk of transmission to this vulnerable
subpopulation.
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