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Background: The COVID-19 pandemic has greatly affected treatment-seeking 
behaviors of psychiatric patients and their guardians. Barriers to access of mental 
health services may contribute to adverse mental health consequences, not 
only for psychiatric patients, but also for their guardians. This study explored the 
prevalence of depression and its association with quality of life among guardians 
of hospitalized psychiatric patients during the COVID-19 pandemic.

Methods: This multi-center, cross-sectional study was conducted in China. 
Symptoms of depression and anxiety, fatigue level and quality of life (QOL) of 
guardians were measured with validated Chinese versions of the Patient Health 
Questionnaire – 9 (PHQ-9), Generalized Anxiety Disorder Scale – 7 (GAD-7), 
fatigue numeric rating scale (FNRS), and the first two items of the World Health 
Organization Quality of Life Questionnaire  - brief version (WHOQOL-BREF), 
respectively. Independent correlates of depression were evaluated using multiple 
logistic regression analysis. Analysis of covariance (ANCOVA) was used to compare 
global QOL of depressed versus non-depressed guardians. The network structure 
of depressive symptoms among guardians was constructed using an extended 
Bayesian Information Criterion (EBIC) model.

Results: The prevalence of depression among guardians of hospitalized 
psychiatric patients was 32.4% (95% CI: 29.7–35.2%). GAD-7 total scores (OR = 1.9, 
95% CI: 1.8–2.1) and fatigue (OR = 1.2, 95% CI: 1.1–1.4) were positively correlated 
with depression among guardians. After controlling for significant correlates of 
depression, depressed guardians had lower QOL than non-depressed peers did 
[F(1, 1,101) = 29.24, p < 0.001]. “Loss of energy” (item 4 of the PHQ-9), “concentration 
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difficulties” (item 7 of the PHQ-9) and “sad mood” (item 2 of the PHQ-9) were the 
most central symptoms in the network model of depression for guardians.

Conclusion: About one third of guardians of hospitalized psychiatric patients 
reported depression during the COVID-19 pandemic. Poorer QOL was related 
to having depression in this sample. In light of their emergence as key central 
symptoms, “loss of energy,” “concentration problems,” and “sad mood” are 
potentially useful targets for mental health services designed to support caregivers 
of psychiatric patients.
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1. Introduction

The coronavirus disease 2019 (COVID-19) was first reported in 
Wuhan, Hubei province of China at the end of 2019 and subsequently 
emerged in other parts of the world (1, 2). Notwithstanding its 
negative impact on the health and security of humanity, the 
COVID-19 pandemic has also had pronounced effects on mental 
health status and quality of life (QOL) in various populations (3–5).

In times of pandemics, people with mental disorders are more 
vulnerable to respiratory tract infections (6). Possible correlates of 
this risk include higher smoking rates, poor personal hygiene and 
negligence of infection risks due to cognitive impairment as well as 
crowded living conditions and lack of personal protective equipment 
(PPE) in psychiatric wards (6–9). As a result of such factors, it is 
reasonable to hypothesize that hospitalized psychiatric patients are 
more susceptible to COVID-19. Indeed, this contention was 
supported early in the pandemic when at least 50 hospitalized 
psychiatric patients and 30 mental health professionals in a major 
psychiatric hospital in Wuhan, China were diagnosed with 
COVID-19  in early 2020 (7, 10). Additionally, a study based on 
electronic health records in the United States found that patients with 
psychiatric disorders had a higher risk for COVID-19 infection than 
those without psychiatric disorders (adjusted OR = 7.64 for 
depression; adjusted OR = 7.34 for schizophrenia) (11). Two other 
studies in Spain found that 45% of COVID-19 inpatients had history 
of psychiatric disorders and 37% of COVID-19 inpatients had 
medical conditions (12, 13), supporting the view that psychiatric 
patients are more prone to COVID-19.

In order to minimize infection risk, policies to prevent 
unnecessary visits and social contacts in hospitals and psychiatric 
wards were implemented and multiple clinical services were curtailed 
during early stages of the COVID-19 pandemic (8, 14–16). Psychiatric 
patients and their guardians have been confronted with numerous 
barriers in accessing mental health services during the COVID-19 
pandemic including difficulties in visiting psychiatrists, reduced 
access to psychotropic medications and hospital admissions, and 
problems with evaluating degree of compliance with recommended 
treatment protocols (8, 16, 17). All of these barriers to optimal 
psychiatric care could increase risk for depression and reduced quality 
of life (QOL), not only among patients but also among their guardians. 
Previous studies have revealed that guardians of adolescents with Type 

1 diabetes and isolated COVID-19 patients suffered from higher levels 
of depression, anxiety and pandemic-related worry compared to 
adults who did not have family members who were ill during the 
COVID-19 pandemic (18–20); these findings underscore the 
importance of considering the mental health status of guardians who 
must care for psychiatric patients and undertake relevant obligations 
during the COVID-19 pandemic.

To date, the impact of the COVID-19 pandemic on the mental 
health status of psychiatric patients has been widely investigated (21–
24). In contrast, there has been a paucity of research on the mental 
health status and QOL of guardians of the hospitalized psychiatric 
patients. Documenting the prevalence of depression as well as its 
correlates and association with QOL among guardians of psychiatric 
patients during the pandemic is important for ensuring close support 
systems of patients are maintained and distressed caregivers also have 
access to interventions that reduce their own suffering.

Traditionally, epidemiological research on depression has 
adopted a latent factor approach (25) in which depression is regarded 
as an unobservable, latent factor and depressive symptoms are 
observable manifestations or indicators of depression (26). Key 
assumptions underlying the latent factor approach are that all 
symptoms are present or dependent upon one another and equally 
important in their contributions to overall depression levels (25, 26). 
However, symptoms such as anhedonia, hopelessness and reduced 
energy often have robust associations with each other even when 
diagnostic criteria for MDD are not fulfilled (27, 28). Such data 
highlight how traditional latent factor approaches cannot elucidate 
inter-relationships between different depressive symptoms although 
individual symptoms may play an important role in the onset and 
maintenance of depression (29, 30). As an alternative to the 
traditional perspective, a network approach may provide more 
understanding of how depressive symptoms are interconnected, 
particular symptoms that are most influential for the syndrome 
within particular populations (31–33).

Based on the preceding overview, the initial aim of this study 
was to document the prevalence of depression, its correlates, and 
its association with QOL among guardians of hospitalized 
psychiatric patients during the COVID-19 pandemic. In addition, 
we used network analysis to generate a network model of inter-
relations between specific depressive symptoms within this 
understudied group.
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2. Methods

2.1. Study setting and participants

This multi-center, cross-sectional study was conducted between 
May 24, 2020 and January 18, 2021 in seven tertiary psychiatric 
hospitals and psychiatric units of general hospitals in China. To 
avoid COVID-19 infection risk, data were collected using the 
WeChat-based QuestionnaireStar application as recommended in 
previous studies (34, 35). Guardians needed to declare their health 
status using WeChat during the COVID-19 pandemic when they 
entered participating hospitals. Therefore, all guardians were 
presumed to be WeChat users. Guardians who visited hospitalized 
patients during the study period were consecutively invited to 
participate. Inclusion criteria were as follows: (1) age 18 years or 
older; (2) ability to read Chinese and understand the purpose and 
contents of the assessments; (3) status as a guardian (e.g., spouse, 
child, parent, other kin or friend) of a hospitalized psychiatric 
patient in participating hospitals; (4) provision of online electronic 
informed consent. Guardians with a psychiatric history or current 
psychiatric disorders were excluded from this study since this was 
a possible confounding factor to estimating depression prevalence 
for guardians as a population distinct from psychiatric patients. The 
study protocol was centrally approved by the research ethics 
committee of Beijing Anding Hospital, Capital Medical University 
and other participating hospitals.

The data collection form was designed using the QuestionnaireStar 
application. A Quick Response (QR) code linked to the informed 
consent and data collection form was scanned by the participants with 
their smart phones. Those who met eligibility criteria completed the 
assessment in participating hospitals on a voluntary, anonymous basis.

2.2. Data collection and assessment tools

Socio-demographic data assessed included age, gender, marital 
status, employment status, education level, urban versus rural 
residence, presence of chronic physical diseases, perceived financial 
status, frequency of social media use during the COVID-19 pandemic, 
and experience of difficulty in visiting mental health services during 
the pandemic.

Severity of depressive symptoms was assessed using the validated 
Chinese version of the Patient Health Questionnaire – 9 (PHQ-9). The 
PHQ-9 consists of nine items, each rated on a frequency scale from 0 
(not at all) to 3 (almost every day) (36, 37). Higher PHQ-9 scores 
represent more severe depression (38). The reliability and validity of 
the PHQ-9 are satisfactory in Chinese populations (39, 40). 
Participants were regarded “having clinically relevant depression” 
(having depression hereafter) if their total PHQ-9 score was ≥5 (38).

Severity of anxiety symptoms was assessed using the Chinese 
version of the Generalized Anxiety Disorder Scale – 7 (GAD-7). The 
GAD-7 consists of seven self-report items, each of which is rated on a 
frequency scale from 0 (not at all) to 3 (almost every day) (41); higher 
GAD-7 scores reflect more severe anxiety symptoms. The GAD-7 
Chinese version has been validated in Chinese populations (42, 43). 
Level of fatigue was evaluated using a single-item fatigue numeric 
rating scale (FNRS) (44). FNRS scores range from 0 (no fatigue) to 10 
(extreme fatigue).

Global quality of life (QOL) was assessed with the first two items 
of the World Health Organization Quality of Life Questionnaire - brief 
version (WHOQOL-BREF) (45, 46). These items queried overall 
quality of life and general health status from 1 (extremely unsatisfied) 
to 5 (extremely satisfied) (47). This two-item QOL index has been 
validated and used widely in Chinese samples (48).

2.3. Data analyses

All data analyses were conducted using Statistical Analysis System 
(SAS) OnDemand for Academics (SAS Institute Inc., Cary, NC, 
United  States) and R version 4.2.1 (49). Sociodemographic and 
emotional status differences between depressed versus non-depressed 
guardian subgroups were assessed using independent two-sample 
t-tests, Wilcoxon rank sum tests, and chi-square tests, as appropriate. 
Analysis of covariance (ANCOVA) was used to compare global QOL 
score differences between depressed versus non-depressed guardians 
after first controlling the impact of other measures on which there  
were subgroup differences in univariable analyses (i.e., covariates). 
Independent predictors of depression levels were evaluated using a 
multiple logistic regression analysis; depression was the dependent 
variable, and significant univariate correlates of depression subgroup 
status were predictors in the analysis. Age and sex are generally 
associated with mental health status and QOL in many populations 
(50); therefore, they were included as potential predictors in the 
multiple logistic regression model, even though neither had significant 
associations with depression in univariate analyses. In addition, 
independent predictors of depression were explored separately for first-
degree relatives (spouse, children, and parents). Two-sided p-values 
lower than 0.05 were considered to be statistically significant.

To capture the full spectrum of depression severity and 
increase external validity, the network structure of depressive 
symptoms was constructed for all guardians of hospitalized 
psychiatric patients rather than only the depressed guardians, as 
recommended by previous studies (51, 52). An extended Bayesian 
Information Criterion (EBIC) model graphical least absolute 
shrinkage and selection operator (gLASSO) network model was 
adopted in this study. In the network structure, each individual 
symptom was a “node,” and connections between symptoms were 
“edges.” The centrality of each symptom was measured using 
strength, defined as the sum of the absolute weights of the edges 
connecting a certain node to all the other nodes. The size of a 
node represented the strength of a particular symptom. The 
thickness of each edge represented the strength of the association 
between two nodes. The color of an edge reflected the direction 
of the association with green edges indicating positive associations 
and red edges indicating negative associations between nodes.

Network stability was examined via the correlation stability 
coefficient (CS-C) using a case-dropping 1,000-time bootstrap method 
(53, 54). Preferably, a CS-C exceeds 0.5, with a minimum value 
requirement of 0.25 (55).

To examine the impact of anxiety symptoms and fatigue on the 
observed network structure of depressive symptoms, the network 
model of depression was re-estimated after adjusting for anxiety 
symptoms and fatigue. A flow network was applied to investigate 
relationships between individual depressive symptoms and QOL. R 
packages used in this study were networktools version 1.2.3 (56), bootnet 
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version 1.4.3 (55), qgraph version 1.6.5 (57), NetworkComparisonTest 
version 2.2.1 (58, 59), and mgm version 1.2–10 (60).

3. Results

3.1. Sociodemographic and clinical 
characteristics of guardian sample

In total, 1,163 guardians of hospitalized psychiatric patients were 
invited to participate in this study; of these, 1,101 (94.7%) agreed to 
participate, fulfilled the eligibility criteria, and completed the 
assessment. Table 1 presents demographics and clinical characteristics 
of final guardian sample. The prevalence of depression among 
guardians of hospitalized psychiatric patients was 32.4% (95% CI: 
29.7–35.2%).

Compared to their non-depressed peers, guardians with 
depression were more likely to report poorer financial status, difficulty 
visiting a mental health service during the pandemic, increased 
fatigue, and elevations in anxiety symptoms. Depressed guardians 
were also significantly less likely to report that their loved ones showed 
good compliance with medication during the pandemic and had a 
lower mean overall QOL level (all p-values<0.05; see Table  1). In 
contrast, depressed versus non-depressed guardian subgroups did not 
differ on any demographic measure.

3.2. Global QOL differences between 
depressed versus non-depressed guardians

After adjusting for other significant correlates of depression status, 
guardians with depression continued to have a significantly lower 
mean QOL level than non-depressed guardians had [F(1, 1,101) = 29.24, 
p < 0.001].

3.3. Predictors of depression among 
guardians of hospitalized psychiatric 
patients

The multiple logistic regression analysis indicated higher total 
GAD-7 scores (OR = 1.9, 95% CI: 1.8–2.1) and fatigue scores (OR = 1.2, 
95% CI: 1.1–1.4) were the only unique, statistically significant 
predictors of elevated depression levels within the guardian sample 
(see Table 2). In a subgroup analysis of first-degree relative guardians, 
findings were similar to those for the whole sample (see 
Supplementary Table S1).

3.4. Network analysis

The network structure of depressive symptoms, as estimated 
with the EBIC glasso model, is shown in Figure 1. PHQ-9 items 
4 (DEP-4, loss of energy), 7 (DEP-7, concentration difficulties), 
and 2 (DEP-2, sad mood) had the highest strengths in the 
network model of depressive symptoms. Exact centrality strength 
values are shown in Supplementary Table S2. The CS-C for 
network model strength was 0.75, indicating that centrality 

strength values in the network remained stable after dropping 
75% of the sample (Figure 2).

The re-estimated network structure of depressive symptoms 
after adjusting for anxiety symptoms and fatigue is shown in 
Figure  3. Nodes with three highest strengths in the adjusted 
network (Figure  3) were identical to those in the unadjusted 
network (Figure 1), suggesting that neither anxiety symptoms nor 
fatigue had a significant influence on the initial network model. 
Exact centrality strengths in the adjusted network model are shown 
in Supplementary Table S3. The flow network of depressive 
symptoms and QOL indicated PHQ-9 items 6 (DEP-6, guilt 
feelings), 7 (DEP-7, concentration difficulties) and 3 (DEP-3, sleep 
problems) were strongly connected with global QOL within the 
overall guardian sample (Figure 4). The weighted adjacency matrix 
of the network for global QOL and depressive symptoms was shown 
in Supplementary Table S4.

Supplementary subgroup network analyses showed that the 
network features in depressed guardians were similar to those found 
for the whole sample (Supplementary Figures S1, S2).

4. Discussion

To our knowledge, this is the first study to explore the prevalence 
of depression and its association with QOL among guardians of 
hospitalized psychiatric patients during the COVID-19 pandemic. The 
prevalence of depression among guardians was 32.4%. Since no 
prevalence data from previous studies of guardians of hospitalized 
psychiatric patients could be identified, it is not entirely clear whether 
the rate in this sample was elevated relative to related comparison 
groups. However, previous COVID-19 pandemic era studies (61, 62) 
on guardians to assisted living residents and guardians to persons with 
neurocognitive disorders reported rates of depression (38.8% and 
36.3% respectively) similar to those of the present study. Given that 
approximately one third of guardians experienced depression across 
these three studies, depression among caregivers of vulnerable patient 
groups appears to be  a noteworthy yet overlooked mental health 
problem during the COVID-19 pandemic.

The relatively high prevalence of depression among guardians 
in this study could be  attributed to several reasons. First, the 
closure of clinical psychiatric services during the early COVID-19 
pandemic phase could have contributed acute patient crises (8, 63), 
including difficulties in visiting psychiatrists, reduced access  
to psychotropic medications, and/or barriers in maintaining 
medication compliance, all of which could exacerbate distress in 
patients as well as concerned family members including guardians. 
Second, news reports of increased nosocomial infections of 
COVID-19 within psychiatric hospitals could have aggravated 
guardians’ pandemic-related worries (10). Third, cancellations of 
routine family visits to hospitals during the COVID-19 pandemic 
increased uncertainty about care for both patients and guardians. 
Finally, the PHQ-9 cutoff we adopted to identify depressed status 
may have contributed to this rate and is not necessarily identical 
to prevalence estimates that might be garnered from structured 
diagnostic interviews.

With respect to unique predictors of depression among guardians 
in our sample, higher GAD-7 total scores were positively correlated 
with depression scores. This finding aligns with previous studies 
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indicating anxiety and depression are frequently comorbid with each 
other (64, 65). To elaborate, a worldwide survey reported that almost 
46% of patients with a lifetime prevalence of major depressive disorder 
(MDD) also have a lifetime history of anxiety disorder (66). Data from 
the Sequenced Treatment Alternatives to Relieve Depression 
(STAR*D) study found 53% of patients with MDD had significant 
concurrent anxiety symptoms (67). Depression and anxiety are also 

intertwined with one another over time (68); the presence of one 
condition may predispose the vulnerable to the other condition (69). 
Supporting biological foundations of comorbidity, genetic 
epidemiological studies suggest that depression and anxiety have a 
shared genetic etiology (70–73).

High levels of fatigue also emerged as a unique correlate of 
elevated depression scores in our sample. Paralleling comorbidity 

TABLE 1 Demographic and clinical characteristics of the study sample (N = 1,101).

Variables Total (N = 1,101) No depression 
(N = 744)

Depression 
(N = 357)

Univariable analysis

n % n % n % χ2 df p

Male 442 40.1 293 39.4 149 41.7 0.6 1 0.45

Married 903 82.0 617 82.9 286 80.1 1.3 1 0.25

Employed 894 81.2 614 82.5 280 78.4 2.7 1 0.10

Senior secondary school and 

above
677 61.5 448 60.2 229 64.1 1.6 1 0.21

Living in rural areas 468 42.5 318 42.7 150 42.0 0.1 1 0.82

Presence of major physical 

diseases
52 4.7 29 3.9 23 6.4 3.5 1 0.06

Perceived financial status

14.4 2 <0.001
Poor 234 21.3 144 19.4 90 25.2

Fair 760 69.0 512 68.8 248 69.5

Good 107 9.7 88 11.8 19 5.3

Frequency of social media 

use during the pandemic

7.4 2 0.024No or minimal 85 7.7 58 7.8 27 7.6

Sometimes 356 32.3 221 29.7 135 37.8

Often 660 59.9 465 62.5 195 54.6

Difficulty visiting mental 

health service during the 

pandemic

327 29.7 175 23.5 152 42.6 42.0 1 <0.001

Mean SD Mean SD Mean SD t/Z df p

Age (years) 43.1 11.6 43.3 11.4 42.5 12.1 1.05 1,099 0.29

GAD-7 total 3.0 4.6 0.8 1.7 7.8 5.2 24.6 — <0.001

Fatigue 3.1 2.5 2.3 2.2 4.7 2.3 15.3 — <0.001

Global QOL 6.6 1.7 7.1 1.4 5.4 1.5 17.8 1,099 <0.001

Patient information

n % n % n % 2χ df p

Principal psychiatric 

diagnosis of patient

6.4 3 0.09
Major depressive disorder 400 36.3 262 35.2 138 38.7

Bipolar disorder 162 14.7 102 13.7 60 16.8

Schizophrenia 222 20.2 149 20 73 20.4

Other 317 28.8 231 31 86 24.1

Good medication compliance 

during the pandemic
775 70.4 543 73 232 65 7.4 1 0.007

Bolded values: <0.05; df, degree of freedom; GAD-7, Generalized Anxiety Disorder – 7 items; SD, standard deviation.
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evidence for anxiety, fatigue is often viewed as comorbid with 
depression and is highly prevalent in a cluster of depressive symptoms 
(74–76), particularly within East-Asian samples who may somatize 
depressive symptoms (77). Neural pathway studies have also found 
chronic fatigue and depression have shared neurobiological 
mechanisms (78, 79). In contrast to comorbidity interpretations, 
associations between depression and fatigue may be  attributed to 
construct overlaps. Specifically, the diagnosis of depression and 
PHQ-9 include “loss of energy” as a criterion (36, 37) that overlaps 
with fatigue.

Network analysis indicated “loss of energy” (DEP-4) had the 
highest centrality strength in the structure of depressive symptoms in 
our guardian sample. This finding aligns with Hinz et al. (80) who 
reported “loss of energy” had the highest factor loading of any PHQ-9 
item. In tandem, these results underscore the importance of loss of 
energy vis a vis other symptoms of depression. In community-based 
settings, “loss of energy” is frequently endorsed when people encounter 
depressing life events (81, 82). Conversely, in psychiatric samples, the 
most central symptom is often “sad mood” (83, 84). This discrepancy 
highlights potential differences in the expression of depression 
between psychiatric and non-psychiatric samples such as guardians in 
this study. “Loss of energy” may be more central to experiences of 
depression among guardians of hospitalized psychiatric patients, in 
part, due to adopting a less physically active lifestyle during lockdowns 
(85, 86) and/or increased stress associated with potentially heavier 
caregiving burdens related to fulfilling the guardian role during a 
pandemic (87).

“Concentration difficulties” (DEP-7) had the second highest 
strength centrality in the network of depressive symptoms in our 
guardian sample. “Sad mood” and “anhedonia” are conventionally 
accepted as two core symptoms of MDD, in contrast to our finding 

that “concentration difficulties” emerged as the second most influential 
depressive symptom in guardians of hospitalized psychiatric patients. 
This could be  explained, in part, by the fact that the PHQ-9 is a 
screening measure on depressive symptoms based on continuous 
severity ratings, rather than an MDD diagnosis. Nonetheless, more 
influential symptoms in the network model of depressive symptoms 
based on the PHQ-9 assessment align with symptoms of MDD based 
on DSM criteria as well as research based on samples with similar 
characteristics. Specifically, our centrality influence findings are 
consistent with a previous study in which individuals with an external 
locus of attribution were more vulnerable to concentration problems 
than those with an internal locus of attribution (88). A comparatively 
stronger external orientation may help to explain the centrality of 
“concentration difficulties” (DEP-7) in the network model of depressive 
symptoms among guardians since extra guardianship and caregiving 
responsibilities of this group may have increased the likelihood of 
emphasizing external influences as causes of stress experiences. 
Moreover, concentration problems may be more prominent when 
levels of depression severity are low (89); presumably, a majority of 
guardians in our study sample did not experience severe depression 
in light of the need for considerable competence in undertaking their 
role. Our data suggest that “concentration difficulties” could be   
an important yet easily overlooked indicator in populations  
that experience stress and undertake guardianship or 
caregiving responsibilities.

“Sad mood” (DEP-2) had the third highest strength centrality in the 
network model of depression among guardians in this study. This finding 
converges with evidence from Cheung et al.’s (90) network structure study 
of depressive symptoms in a community sample from Hong Kong during 
the COVID-19 pandemic, Hartung et al.’s (91) network analysis of PHQ-9 
items in a sample from the general population in Germany, and Fried 

TABLE 2 Independent correlates of depression among guardians of hospitalized psychiatric patients during the COVID-19 pandemic (N = 1,101).

Variables Multiple logistic regression analysis

p OR 95% CI

Age (years) 0.77 1.0 0.98–1.02

Female 0.56 0.9 0.6–1.4

Presence of major physical diseases 0.75 0.8 0.3–2.4

Perceived financial status (poor vs. fair/good) 0.43 1.2 0.7–2.0

Frequency of social media use (often vs. no or 

minimal/sometimes)

0.76 0.9 0.6–1.5

Difficulty in visiting mental health service during the 

pandemic

0.21 1.3 0.9–2.1

GAD-7 total <0.001 1.9 1.8–2.1

Fatigue <0.001 1.2 1.1–1.4

Principal psychiatric diagnosis

Major depressive disorder 0.81 1.1 0.6–1.8

Bipolar disorder 0.08 1.8 0.9–3.4

Schizophrenia 0.23 1.4 0.8–2.6

Others — — —

Medication compliance during the pandemic (poor 

vs. good)

0.64 1.1 0.7–1.8

Bolded values: <0.05; CI, confidence interval; GAD-7, Generalized Anxiety Disorder – 7 items; OR, odds ratio.
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et  al.’s (92) study of depressive symptomatology in outpatients with 
MDD. Despite differences in sample characteristics, these studies 
highlight sad mood as a central symptom of depression even when 
samples are relatively high functioning.

Finally, after adjusting for significant correlates of depression 
including anxiety and fatigue, depressed guardians had 
significantly lower QOL levels than their non-depressed peers did. 
The negative depression-QOL association appears to be robust 

FIGURE 1

Network structure and strength of the depressive symptoms among guardians of hospitalized psychiatric patients (N = 1,101).

FIGURE 2

Network stability of depressive symptoms among guardians of hospitalized psychiatric patients (N = 1,101).
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given that it has also been observed in other populations including 
community-dwellers, older persons, and patients with cancer 
(93–96). From a symptom-level perspective, “guilt feelings” 
(DEP-6), “concentration difficulties” (DEP-7) and “sleep problems” 

(DEP-3) had the strongest associations with global QOL in our 
guardian sample. As such, these symptoms could be useful targets 
for interventions designed to alleviate depression and improve 
QOL in this population.

FIGURE 3

Network structure and strength of depressive symptoms among guardians of hospitalized psychiatric patients after adjusting for anxiety symptoms and 
fatigue (N = 1,101).

FIGURE 4

Flow network of QOL and depressive symptoms among guardians of hospitalized psychiatric patients (N = 1,101).
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Strengths of this study included its relatively large sample size, 
multi-center study design, and adoption of both a broad 
epidemiological perspective and a symptom-level perspective to 
evaluate depressive symptoms within an understudied population 
involved in the care of patients with psychiatric disorders. However, the 
study also had several methodological limitations. First, because a 
cross-sectional design was used, the time course of depression and 
changes in the expression of individual depressive symptoms over 
different phases of the pandemic could not be elucidated. On a related 
note, pre-versus post-pandemic rates of depression and network 
models could not be assessed due to the cross-sectional design and 
initiation of this study only after the COVID-19 pandemic had begun. 
Third, the network structure of depression was limited to PHQ-9 items 
so it is possible that the network structure might differ based on a 
different depression questionnaire or interview-based assessment. 
Fourth, although WeChat is widely used in China and all guardians 
were presumed to be WeChat users, recruitment based on consecutive 
(i.e., non-probability sampling) rather than random sampling, is more 
prone to selection biases. Finally, it is not clear how well our findings 
extend to guardian samples in other countries that have experienced 
high levels of morbidity and mortality from COVID-19 and have 
adopted different policies for managing the pandemic.

In conclusion, this study found approximately 1/3 of guardians of 
hospitalized psychiatric patients in China reported depression during 
the COVID-19 pandemic. Anxiety and fatigue emerged as unique 
correlates of depression in the sample. “Loss of energy” (DEP-4), 
“concentration difficulties” (DEP-7), and “sad mood” (DEP-2) were the 
most influential symptoms in the associated network model. These 
symptoms could be valuable targets in treatments for depression while 
strategies to reduce sleep problems and guilt may aid in improving 
QOL of guardians.
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