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ABSTRACT
Background: Long COVID symptoms (i.e., experiencing symptoms of COVID-19 for 3 months post-COVID-19) affect individuals’
health and their quality of life (QoL). However, the pathways through which it does so are not fully known.
Aim: The present study examined the mediating roles of sleep quality, psychological distress, and self-stigma in the associations
between long COVID symptoms and QoL among individuals with mental illness.
Method: Individuals with mental illness (n = 333) were recruited from a psychiatric center in southern Taiwan to participate
in the study. Data were collected regarding sleep quality, psychological distress, self-stigma, and QoL. Independent t-tests,
Pearson correlations, and regression with Hayes’ Process Macro were used to compare groups, examine relationships, and parallel
mediation models, respectively.
Results: Participants with long COVID symptoms had significantly worse sleep quality, psychological distress, physical QoL, and
psychological QoL compared to thosewithout symptoms. Therewere significant relationships between sleep quality, psychological
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distress, self-stigma, and QoL. Sleep quality significantly mediated the associations between long COVID symptoms and physical
and social QoL. Psychological distress significantly mediated the associations between long COVID symptoms and all domains of
QoL, but not self-stigma.
Conclusion: There are alternative pathways (e.g., sleep quality and psychological distress) through which long COVID symptoms
may affect the QoL of individuals with mental illness. The findings suggest that individuals with long COVID symptoms have a
higher chance of having poor QoL. Therefore, there may be the need for counseling and possible therapy for those who contract
COVID-19, especially among individuals who already have mental illness.

1 Introduction

The effect of coronavirus 2019 disease (COVID-19) on individuals’
mental, physical, and/or social health has been reported in many
studies (Andrade et al. 2022; Alimohamadi et al. 2020; Hossain,
Sultana, and Purohit 2020; Ashwlayan et al. 2022; Kumar et al.
2021; Beyerstedt, Casaro, and Rangel 2021; Shen et al. 2023; Grant
et al. 2020; Brooks-Hay, Saunders, and Burman 2022; Mahlangu
et al. 2022; Vicerra, De Pano, and Estanislao 2022; Kar, Kar, and
Panda 2023; Addo 2020; Atashi et al. 2023; Vicerra 2022; Khankeh
et al. 2022; Loades et al. 2020; Brooks et al. 2020). The novel
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
affects physical health by first attaching itself to the human body
through the angiotensin-converting enzyme 2 (ACE 2) receptor
(Ashwlayan et al. 2022; Kumar et al. 2021). This consequently
affects blood pressure and other multiple organ systems such as
the nervous system, immune system, cardiovascular system, and
endocrine system (Ashwlayan et al. 2022; Beyerstedt, Casaro,
and Rangel 2021). These compromised systems affect basic
life-surviving functions such as breathing, especially among
individuals with comorbidities including hypertension, diabetes
mellitus, cardiovascular disease, and mental health (Ashwlayan
et al. 2022).

The physiological effects of COVID-19 are also manifested
symptomatically. Most individuals affected by COVID-19 exhibit
symptoms of fever, cough, chest pain, dizziness, heart palpita-
tions, fatigue/low energy, dyspnea, sleep problems, coughing up
phlegm, and back pain (Alimohamadi et al. 2020; Shen et al.
2023; Grant et al. 2020). The introduction of preventive measures
(e.g., quarantine and lockdowns) inadvertently led to other social
(e.g., domestic violence and abuse, discrimination) (Brooks-Hay,
Saunders, and Burman 2022; Mahlangu et al. 2022; Vicerra, De
Pano, and Estanislao 2022; Kar, Kar, and Panda 2023; Addo 2020)
and mental health challenges (Hossain, Sultana, and Purohit
2020; Atashi et al. 2023; Vicerra 2022; Khankeh et al. 2022; Loades
et al. 2020; Brooks et al. 2020), apart from the effects of COVID-19
itself. These consequences had significant impacts on physical,
psychological, social, and environmental quality of life (QoL)
(Figueiredo et al. 2021; AlNujaidi et al. 2022; Hawlader et al. 2021)
among those affected by COVID-19, and possibly worse among
individuals with mental illness because they may not be able to
decipher or recognize the COVID-19 symptoms compared to their
healthy counterparts, thereby furtherworsening theirQoL (Druss
2020; H. Yao, Chen, and Xu 2020; Chang et al. 2020; Chang et al.
2022). It is also known that some individuals do not recover from
COVID-19 (i.e., they experience “long COVID”) for an extended
period of time.

There is no consensus on the definition of long COVID, which
is also known as post-COVID-19 condition, post-acute COVID-19
syndrome, and post-acute sequelae of COVID-19 (PASC) (Davis
et al. 2023; Subramanian et al. 2022; World Health Organization
2021; Lopez-Leon et al. 2021; Davis et al. 2021). However, it
involves a multisystem condition that comprises some of the
symptoms of COVID-19 lasting at least 2 months postinfection
and cannot be explained by any other alternative diagnosis
among individuals who have a probable or confirmed history
of SARS CoV-2 infection (Davis et al. 2023; Subramanian et al.
2022; World Health Organization 2021). However, the present
study used a symptom duration of 1 month after detection
of COVID-19, as strongly advocated by individuals with lived
experience of this condition (Sivan and Taylor 2020). These
symptoms including fatigue, shortness of breath, and cognitive
dysfunction impact everyday functioning (Davis et al. 2023;
Subramanian et al. 2022; World Health Organization 2021).
Surprisingly, long COVID can also occur among vaccinated
individuals (Al-Aly, Bowe, and Xie 2022; Byambasuren et al.
2023).

The deleterious impact of long COVID on the functioning and
(ultimately) QoL of individuals has been much reported (Ceban
et al. 2022; Fischer et al. 2022; Líška et al. 2022; Poudel et al.
2021; O’ Mahony et al. 2022). Previous studies and reviews have
reported that individuals with long COVID experience prolonged
multisystem conditions and significant disability lasting several
months (Ceban et al. 2022) with some even lasting more than 7
months post-COVID-19 (Davis et al. 2021; Kim et al. 2024). More
specifically, long COVID affects individuals’ QoL through chal-
lenges to their physical health (e.g., fatigue, musculoskeletal and
neurologic disorders) (Al-Aly, Bowe, and Xie 2022; Ceban et al.
2022; Kimet al. 2024), psychological health (e.g., cognitive impair-
ment,mental health disorder) (Al-Aly, Bowe, andXie 2022; Ceban
et al. 2022;Kimet al. 2024), social relationships (Aghaei et al. 2022;
Trihandini et al. 2023), and environmental health (e.g., recreation
and leisure, home environment, access and quality of health and
social care, freedom) (Dale et al. 2022; Mouratidis and Yiannakou
2022).

Individuals with long COVID symptoms have been found to
have poor sleep quality (Fischer et al. 2022; Bourmistrova et al.
2022; Mekhael et al. 2022), psychological distress (i.e., depression,
anxiety, and stress) (Fischer et al. 2022; Líška et al. 2022; O’
Mahony et al. 2022; Bourmistrova et al. 2022), and stigma
(Ballering, Olde Hartman, and Rosmalen 2021; Pantelic et al.
2022) with known associations between these variables and poor
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QoL (Ballering, Olde Hartman, and Rosmalen 2021; Scholz,
Bierbauer, and Lüscher 2023; Orrù et al. 2021). Moreover, these
associations are also experienced by individuals with mental
illness (Yen et al. 2009; Saffari et al. 2023; Zheng et al. 2023),
which suggests that sleep quality, psychological distress (i.e.,
depression, anxiety, and stress), and self-stigma may be poten-
tial mediating factors in the association between long COVID
symptoms and poor QoL. Furthermore, despite the purported
effect of long COVID on different aspects of a person’s QoL,
it is not very clear how long COVID or its symptoms affect
individuals’ QoL. There are several potential pathways (i.e.,
directly or indirectly—via other factors) through which long
COVID symptoms may affect individuals’ QoL. Therefore, it is
important to examine the pathways through which long COVID
symptoms affect individuals’ QoL, especially as there are no
previous studies that have examined the mediating roles of other
factors in the association between long COVID symptoms and
QoL.

Considering that long COVID symptoms significantly affect
individuals’ health, functioning, and (consequently) physical,
psychological, social, and environmental QoL, it is imperative
to examine how long COVID symptoms significantly affect a
person’s physical, psychological, social, and environmental QoL.
This is needed and particularly important among individuals
with mental illness because (1) there are known associations
between sleep quality, psychological distress (i.e., depression,
anxiety, and stress), self-stigma, and QoL (Yen et al. 2009; Saffari
et al. 2023; Zheng et al. 2023), (2) they are a relatively unexamined
group with respect to COVID-19 (H. Yao, Chen, and Xu 2020),
and (3) they are among themost vulnerable individuals in society
(Murphy et al. 2021).

Therefore, the present study examined the mediating roles of
sleep quality, psychological distress (i.e., depression, anxiety,
and stress), and self-stigma in the associations between long
COVID symptoms and poor QoL taking into consideration that
the participants are individuals with mental health illness. More
specifically, the present study examined (1) differences between
individuals with long COVID symptoms and those without in
relation to the study’s variables (i.e., sleep quality, psychological
distress, self-stigma, and QoL); (2) the associations between
long COVID symptoms, sleep quality, psychological distress,
self-stigma, and QoL; and (3) the mediating roles of sleep
quality, psychological distress, and self-stigma in the associa-
tion between long COVID symptoms and QoL (i.e., physical,
psychological, social, and environmental QoL). It was therefore
hypothesized that (1) there would be significant differences
between individuals with or without long COVID symptoms
in relation to the study’s variables (i.e., sleep quality, psy-
chological distress, self-stigma, and QoL); (2) there would be
significant associations between long COVID symptoms, sleep
quality, psychological distress, self-stigma, and QoL; and (3)
sleep quality, psychological distress, and self-stigma would be
mediators in the association between long COVID symptoms
and QoL (i.e., physical, psychological, social, and environmental
QoL).

2 Methods

2.1 Setting, Participants, and Data Collection
Procedure

A cross-sectional study was initiated during the period that the
Taiwan government eased its regulations in response to the
COVID-19 pandemic and then downgraded COVID-19 to Cate-
gory 41 notifiable communicable disease. To facilitate protection
of privacy for participants with mental health illnesses, they
were recruited at their most convenient treatment site, namely,
the Jianan Psychiatric Centre (JPC), therefore protecting their
identities within their living communities. The JPC, located in
Tainan, a central city of southern Taiwan, is the only national
teaching psychiatric center in this area. Also, it is a core center
for the psychiatric treatment network in southern Taiwan which
indicates its capacity to provide mental health services to more
than three million residents there. The JPC provides intensive
rehabilitation programs, day care programs, outpatient services,
and home care as a whole continuous treatment supply chain
for thousands of individuals with mental health illnesses. The
JPC also provides oral antiviral drugs for individuals with mental
health illnesses who test positive with the SARS-CoV-2 rapid test
after the symptoms’ evaluation process. The data collection took
place between October 18, 2022 and May 18, 2023, with eligible
participants being recruited from the outpatient units, day care,
and intensive rehabilitation programs at JPC.

The inclusion criteria were as follows: (1) having at least one
major diagnosis of mental health disorder as diagnosed by one of
the psychiatrists using the DSM-5 (fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders) criteria; (2) having
sufficient mental capacity to provide consent and complete the
assessments; (3) admission to the daycare or intensive rehabilita-
tion programs or having regular follow-ups at the outpatient unit,
which indicate that the patient had relatively stable condition
(e.g., psychiatric symptoms are residual or not active); (4) being
more than 20 years old; (5) not being currently affected byCOVID-
19 infection or being at least 4 weeks after acute COVID-19
infection was confirmed; and (6) having SARS-CoV-2 rapid test
negativity at the time of study entry. The exclusion criteria were
as follows: (1) having a severe and unstable medical disease or a
history of neurological disease, and (2) having a history of head
injury.

A total of 333 participants took part in the study. The present study
protocol was approved by the Institutional Review Board (IRB)
of Jianan Psychiatric Center, Ministry of Health and Welfare
(IRB numbers: 22-008). All procedures contributing to the study
complied with the ethical standards of the relevant national
and institutional committees on human experimentation and as
enshrined in the Helsinki Declaration of 1975, as revised in 2013.

2.2 Measures

2.2.1 Demographics and Clinical Characteristics

The demographics of the participants were asked using a self-
reported background information sheet, which included their age
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(in years), sex (male or female), marital status (married, single, or
other), and number of years in formal education. Regarding their
clinical characteristics, a research assistant checked theirmedical
records and recorded their physiological diseases, diagnoses of
mental health illnesses, and any post-acute sequelae of SARS-
CoV-2 infection (that is, long COVID-19 with symptoms duration
> 1 month after detection of COVID-19). The physician was
in contact with the hospital to ensure that participants were
diagnosed with long COVID at the time of assessment.

2.2.2 Sleep Quality

The sleep quality of participants was assessed using the 19-item
self-report Pittsburgh Sleep Quality Index (PSQI). The 19 items
are responded to using two response-type scales (i.e., a four-point
Likert scale or a direct answer). The responses are then calculated
into seven components, with each score between 0 and 3, where
a higher score indicates a poorer level of sleep quality. The seven
component scores were summed up to indicate the overall sleep
quality (Buysse et al. 1989; Carpenter and Andrykowski 1998).
Prior empirical evidence has shown that the PSQI, including its
Chinese version, have good psychometric properties (Wang et al.
2022; Zhu et al. 2018; Tsai et al. 2005). In the present study, the
internal consistency of the PSQI was acceptable (α = 0.61).

2.2.3 Psychological Distress

The psychological distress of participants was assessed using the
21-item self-report Depression, Anxiety and Stress Scale (DASS-
21). The 21 items are responded to using a four-point Likert
scale between 0 and 3, with a higher score indicating a greater
level of psychological distress. The 21-item scores are summed
up to indicate the overall psychological distress (Lovibond and
Lovibond 1995). Prior empirical evidence has shown that the
DASS-21, including its Chinese version, has good psychometric
properties (Chen et al. 2023; Cao et al. 2023.). In the present study,
the internal consistency of the DASS-21 was excellent (α = 0.96).

2.2.4 Self-Stigma

The self-stigma of participants (regarding the identity of hav-
ing a mental health illness) was assessed using the nine-item
self-report Self-Stigma Scale-Short (SSS-S). The nine items are
responded to using a four-point Likert scale between 1 and 4, with
a higher score indicating a greater level of self-stigma. The nine-
item scores are summed up to indicate the overall self-stigma
(Mak and Cheung 2010). Prior empirical evidence has shown that
the SSS-S, including its Chinese version, has good psychometric
properties (Mak and Cheung 2010; Wu et al. 2015). In the present
study, the internal consistency of the SSS-S was excellent (α =
0.94).

2.2.5 Quality of Life

TheQoL of participantswas assessed using the 28-item self-report
World Health Organization Quality of Life Questionnaire-Brief
version (WHOQOL-BREF). The 28 items are responded to using
a five-point Likert scale between 1 and 5, with a higher score

indicating a better QoL. The first two items in the WHOQOL-
BREF ask about general health and were not used in the present
study’s data analysis. The remaining 26 WHOQOL-BREF items
are distributed into four domains: physical QoL (seven items),
psychological QoL (six items), social QoL (four items), and
environmental QoL (nine items). Item scores of each domain
are summed up to indicate the QoL in each dimension (THE
WHOQOL GROUP 1998). Prior empirical evidence has shown
that the WHOQOL-BREF, including its Chinese version, have
good psychometric properties (G. Yao et al. 2002; Hwang et al.
2003). In the present study, the internal consistencies of the
WHOQOL-BREF subscales were very good (α = 0.81 [physical
QoL], 0.84 [psychological QoL], 0.83 [social QoL], and 0.90
[environmental QoL]).

2.3 Data Analysis

The participants’ demographics, clinical characteristics, and
scores of the psychometric scales (i.e., PSQI, DASS-21, SSS-S,
and WHOQOL-BREF) were analyzed using descriptive statistics
(means for continuous data and frequencies for categorical data).
Independent t-tests (for continuous data) and χ2 tests (for cate-
gorical data) were used to compare groups (i.e., the long COVID
group and the non-long COVID group) in their demographics,
clinical characteristics, and scores on the scales. Pearson cor-
relations were conducted to examine the relationships between
scale scores. Lastly, Hayes’ Process Macro was used to perform
the parallel mediation models (using Model 4 in Hayes’ Process
Macro). Four parallel mediation models were performed using
the same set of the independent variable (i.e., long COVID group
or not), mediators (i.e., sleep quality, psychological distress, and
self-stigma), and control variables (i.e., age and sex) but different
dependent variables (i.e., physical, psychological, social, and
environmental QoL). The mediated effects were examined using
the bootstrapping method, where 5000 bootstrapping resamples
were generated. The significance was set at the following two
conditions: (1) p < 0.05 or (2) the bootstrapping upper limit
confidence interval (ULCI) and lower limit confidence interval
(LLCI) do not cover 0. All the analyses were conducted using the
SAS version 9.4.

3 Results

Among the 333 participants, 79 had at least one long COVID
symptom (23.7%). Out of the 333 participants, 211 were diagnosed
with schizophrenia or other psychotic disorders (63.4%) and 55
were diagnosed with bipolar disorder (16.5%), with nearly 70%
(N = 233) receiving antipsychotics (mostly second-generation
antipsychotics). However, there were no significant differences
between the diseases or the medication categories. Detailed
information on all the long COVID symptoms is reported in
Table 1. In brief, the most common symptom was coughing
(62.03%), followed by fatigue (31.65%) and brain fog (25.32%).
When comparing the age, sex, physiological disease, marital
status, diagnosis, and educational year between the two groups
(i.e., long COVID symptom group vs. no symptom group), there
were no significant differences (p-values ranging between 0.059
and 0.753). Regarding the scale scores (i.e., PSQI, DASS-21, SSS-
S, and WHOQOL-BREF), the long COVID symptom group had
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TABLE 1 Frequencies of the long COVID symptoms (N = 79).

Long COVID symptoms
n (%)

Fatigue 25 (31.65)
Short of breath 13 (16.46)
Depressed 14 (17.72)
Chest pain 4 (5.06)
Heart palpitations 2 (2.53)
Muscle aches 10 (12.66)
Joint pain 11 (13.92)
Cough 49 (62.03)
Headache 18 (22.78)
Brain frog 20 (25.32)
Olfactory problems 4 (5.06)
Taste problems 7 (8.86)
Number of long COVID
symptoms
1 29 (36.71)
2 24 (30.38)
3 14 (17.72)
4 5 (6.33)
≥ 5 7 (8.86)

significantly poorer sleep quality (mean score = 10.18 [SD = 4.02]
vs. 8.79 [SD = 4.07]; p = 0.009), greater psychological distress
(mean score = 15.80 [SD = 13.87] vs. 12.15 [SD = 12.25]; p = 0.026),
worse physicalQoL (mean score= 12.85 [SD= 2.60] vs. 13.77 [SD=
2.93]; p= 0.014), andworse psychological QoL (mean score= 11.83
[SD = 3.20] vs. 12.78 [SD = 3.26]; p = 0.023) (Table 2). Moreover,
compared to participants with other long COVID symptoms,
thosewith respiratory symptomshad significantly (1) poorer sleep
quality (mean score = 13.92 [SD = 3.52] vs. 9.43 [SD = 3.70]; p <

0.001); (2) greater psychological distress (mean score = 28.92 [SD
= 18.35] vs. 13.21 [SD = 11.29]; p = 0.010); and (3) poorer physical
QoL (mean score = 10.51 [SD = 3.02] vs. 13.32 [SD = 2.26]; p <

0.001), psychological QoL (mean score= 9.49 [SD= 3.57] vs. 12.30
[SD = 2.93]; p = 0.003), and social QoL (mean score = 10.23 [SD
= 2.89] vs. 12.73 [SD = 2.99]; p = 0.007) (Table 3).

Pearson correlation coefficients shown in Table 4 further indicate
that all the scores on the study scales were significantly related
to each other (all p-values < 0.001). More specifically, poorer
sleep quality was related to worse QoL in all domains (r = −0.49
to − 0.25); stronger self-stigma was related to worse QoL in all
domains (r = −0.38 to − 0.31); and greater psychological distress
was related to QoL in all domains (r=−0.47 to − 0.61). Moreover,
poor sleep quality, self-stigma, and psychological distress were
positively related to each other (r = 0.19 to 0.48). In addition,
Spearman correlation coefficients showed that a greater number
of symptoms were associated with (i) poorer sleep quality (r =
0.19; p < 0.001); (ii) poorer physical QoL (r = −0.16; p = 0.004),
psychological QoL (r = −0.14; p = 0.013), and social QoL (r =

−0.12; p = 0.027); and (iii) greater level of psychological distress
(r = 0.16; p = 0.004).

Parallel mediation models showed that long COVID symptoms
had significantly direct effects on participants’ poor sleep quality
(standardized coefficients [SCs] = 0.38 to 0.39; p-values = 0.002–
0.003) and psychological distress (SCs = 0.28–0.29; p-values =
0.023–0.030) but not on self-stigma (SCs = 0.01–0.02; p-values =
0.906–0.951) and all domains of QoL (SCs = −0.12 to − 0.10; p-
values = 0.259–0.455). For instance, the significant direct effect of
long COVID symptoms on participants’ (poor) sleep quality with
standardized coefficients of 0.38–0.39 indicated that for every
one standard deviation increase in long COVID symptoms, there
was an equivalent 0.38–0.39 standard deviation increase in poor
sleep quality. In addition, poor sleep quality (SCs = −0.26 to
− 0.11; p-values < 0.001 to = 0.035), psychological distress (SCs
= −0.48 to − 0.34; p-values < 0.001), and self-stigma (SCs =
−0.21 to − 0.11; p-values < 0.001 to = 0.026) had significantly
and negatively direct associationswith all domains of QoL, except
for the association between poor sleep quality and environmental
QoL (SC = −0.07; p = 0.222). Additionally, mediated effects of (1)
poor sleep quality were significant in the associations between
long COVID symptoms and physical QoL and social QoL, and
(2) psychological distress were significant in the associations
between long COVID symptoms and all domains of QoL. Self-
stigma had no mediated effects in the associations between long
COVID symptoms and any domain of QoL (Table 5).

4 Discussion

The present study examined the parallelmediating effects of sleep
quality, psychological distress, and self-stigma in the associations
between long COVID symptoms and QoL among Taiwanese
individuals with mental health illnesses. Comparison between
participants who had long COVID symptoms and those with
no symptoms showed that there was no significant difference
between the two groups on the study variables except for sleep
quality, psychological distress, physical QoL, and psychological
QoL. Participants who had long COVID symptoms had poorer
sleep quality and greater levels of psychological distress, indicat-
ing that they havemore sleeping challenges andworsenedmental
health issues (e.g., depression, anxiety, and stress) as perpetuated
by long COVID symptoms compared to those with no symptoms.
This suggests that long COVID symptoms may have long-lasting
detrimental mental health issues for individuals with mental
health illness, which is similar to other previous studies (e.g.,
poor sleep quality (Fischer et al. 2022; Bourmistrova et al. 2022;
Mekhael et al. 2022) and psychological distress (Fischer et al.
2022; Líška et al. 2022; O’ Mahony et al. 2022; Bourmistrova et al.
2022).

Therefore, it is not surprising that participants who had long
COVID symptoms had poorer physical and psychological QoL
compared to those who did not indicate the enhanced negative
effects of long COVID symptoms on their lives. Notwithstanding,
the non-significant between-group differences on self-stigma,
social QoL, and environmental QoL indicate that in the long
term, those with and without long COVID symptoms do not
significantly differ on these variables. These findings are quite
similar to a previous study that compared individuals with
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TABLE 2 Independent t-tests and χ2 tests (or Fisher’s exact test) between two groups (i.e., long COVID symptoms vs. no long COVID symptoms).

Long COVID symptoms
(N = 79)

No symptoms
(N = 254)

M (SD) or n (%) M (SD) or n (%) p value

Age (in years) 47.04 (10.36) 49.52 (10.08) 0.059
Sex (males) 50 (63.29) 154 (60.63) 0.672
Hypertension 17 (21.52) 43 (16.93) 0.354
Endocarditis 1 (1.27) 0 (0.00) 0.237a

Diabetes 12 (15.19) 35 (13.78) 0.753
Stroke 1 (1.27) 0 (0.00) 0.237a

HBV 8 (10.13) 12 (4.72) 0.101a

HCV 5 (6.33) 9 (3.54) 0.334 a

Cirrhosis 1 (1.27) 0 (0.00) 0.238a

Pancreatitis 1 (1.27) 0 (0.00) 0.237a

Cellulitis 0 (0.00) 1 (0.39) 1.000a

HIV 1 (1.27) 2 (0.79) 0.557a

Marital status 0.120
Married 21 (26.58) 46 (18.11)
Single 43 (54.43) 170 (66.93)
Other 15 (18.99) 38 (14.96)

Diagnosis 0.250
Schizophrenia 46 (58.23) 165 (64.96)
Bipolar 16 (20.25) 39 (15.35)
Major depression 10 (12.66) 17 (6.69)
Substance use 5 (6.33) 28 (11.02)
Other 2 (2.53) 5 (1.97)

Educational year 11.06 (3.11) 11.45 (2.74) 0.284
Sleep quality 10.18 (4.02) 8.79 (4.07) 0.009
Self-stigma 2.17 (0.76) 2.13 (0.75) 0.710
Psychological
distress

15.80 (13.87) 12.15 (12.25) 0.026

Physical QoL 12.85 (2.60) 13.77 (2.93) 0.014
Psychological QoL 11.83 (3.20) 12.78 (3.26) 0.023
Social QoL 12.32 (3.10) 13.00 (3.11) 0.089
Environmental QoL 12.61 (2.68) 13.27 (3.06) 0.085

Note: Sleep quality was assessed using the Pittsburgh Sleep Quality Index; quality of life (QoL) was assessed using the World Health Organization Quality of Life
Questionnaire-Brief version; self-stigma was assessed using the Self-Stigma Scale-Short; and psychological distress was assessed using the Depression, Anxiety
and Stress Scale-21.
aFisher’s exact test was used because > 20% cells having the expected values are smaller than 5.

long and short COVID, especially with depression and anxiety
(Fancourt, Steptoe, and Bu 2023), which was reflected in the
reduction of their physical and mental QoL among those with
long COVID (Seeßle et al. 2022). Therefore, proactive measures
(e.g., vaccination, relaxation techniques, and wearing of face
masks) are needed to prevent or nullify the effects of long COVID
symptoms or similar conditions among these individuals.

Correlational analyses showed significant small-mediumpositive
relationships between sleep quality, psychological distress, and

self-stigma, as well as significant small-large negative relation-
ships between these three variables and QoL. These relationships
were supported by the findings of the mediation models, which
showed significant negative direct effects of sleep quality, psycho-
logical distress, and self-stigma on QoL except for sleep quality
on environmental QoL. These findings indicate that individuals
with higher levels of sleep quality, psychological distress, or self-
stigma will likely have poorer QoL. Moreover, all these findings
are consistent with previous studies even before the emergence of
COVID-19 (Marques et al. 2017; Sella et al. 2023).

6 of 13 Brain and Behavior, 2024
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TABLE 3 Independent t-tests and χ2 tests (or Fisher’s exact test) between groups with different long COVID symptoms (N = 79).

Respiratory symptoms
(N = 13)

Other symptoms
(N = 66)

M (SD) or n (%) M (SD) or n (%) p value

Age (in years) 46.85 (13.99) 47.08 (9.63) 0.942
Sex (males) 8 (61.54) 42 (63.64) 1.000
Hypertension 5 (38.46) 12 (18.18) 0.139a

Endocarditis 1 (7.69) 0 (0.00) 0.165a

Diabetes 1 (7.69) 11 (16.67) 0.679a

Stroke 1 (7.69) 0 (0.00) 0.165a

HBV 1 (7.69) 7 (10.61) 1.000a

HCV 0 (0.00) 5 (7.58) 0.584a

Cirrhosis 0 (0.00) 1 (1.52) 1.000a

Pancreatitis 0 (0.00) 1 (1.52) 1.000a

Cellulitis 0 (0.00) 0 (0.00) —
HIV 0 (0.00) 1 (1.52) 1.000a

Marital status 0.053a

Married 7 (53.85) 14 (21.21)
Single 4 (30.77) 39 (59.09)
Other 2 (15.38) 13 (19.70)

Diagnosis 0.006a

Schizophrenia 3 (23.08) 43 (65.15)
Bipolar 3 (23.08) 13 (19.70)
Major depression 5 (38.46) 5 (7.58)
Substance use 2 (15.38) 3 (4.55)
Other 0 (0.00) 2 (3.03)

Educational year 9.77 (3.70) 11.32 (2.94) 0.101
Sleep quality 13.92 (3.52) 9.43 (3.70) < 0.001
Self-stigma 1.82 (0.94) 2.24 (0.71) 0.070
Psychological distress 28.92 (18.35) 13.21 (11.29) 0.010
Physical QoL 10.51 (3.02) 13.32 (2.26) < 0.001
Psychological QoL 9.49 (3.57) 12.30 (2.93) 0.003
Social QoL 10.23 (2.89) 12.73 (2.99) 0.007
Environmental QoL 11.93 (3.43) 12.74 (2.52) 0.323

Note: Sleep quality was assessed using the Pittsburgh Sleep Quality Index; quality of life (QoL) was assessed using the World Health Organization Quality of Life
Questionnaire-Brief version; self-stigma was assessed using the Self-Stigma Scale-Short; and psychological distress was assessed using the Depression, Anxiety
and Stress Scale-21.
aFisher’s exact test was used because > 20% cells having the expected values are smaller than 5.

Mediation analyses showed that long COVID symptoms only
indirectly affected physical QoL (via sleep quality or psycho-
logical distress), psychological QoL (via psychological distress),
social QoL (via sleep quality or psychological distress), and
environmental QoL (via psychological distress). These findings
indicate that long COVID symptoms may not directly affect an
individual’s QoL but can still affect an individual’s QoL indirectly
through psychological distress (and sometimes sleep quality).
Possible reasons accounting for the lack of direct effect of long
COVID on QoL may include (1) temporal dynamics effect of long

COVID on QoL may be longer term and not immediate, more
than 1-month postinfection; (2) social support, environmental
factors, and access to healthcare may buffer the direct effects
of long COVID; and (3) mediation by intermediate variables
(e.g., psychological distress, sleep quality), which may affect QoL
(Kim et al. 2023a, 2023b; Lüscher, Scholz, and Bierbauer 2023;
Tüzün et al. 2022). Moreover, the findings suggest that sleep
quality and/or psychological distress are important variables
among individuals with mental health illnesses and are capable
of impacting negatively on their QoL. Therefore, clinicians may
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focus on using therapies such as relaxation andmeditation to help
enhance sleep quality and psychological state for individuals with
mental health illnesses (Hamdani et al. 2022).

Self-stigma was not a significant mediator, mainly because long
COVID symptoms did not directly affect self-stigma, although
self-stigma affected all theQoL domains suggesting that individu-
alswithmental health illnesses do not stigmatize themselveswith
long COVID, probably due to their familiarization with COVID-
19. There are no known previous studies examining themediators
of long COVID symptoms and QoL. However, other related
studies have found mediating factors such as “social identity
affirming behaviors during isolation”, and psychological distress
and loneliness in the association between fear of COVID-19 and
QoL (Lardone et al. 2020) and fear of COVID-19 and life satisfac-
tion (Çağış et al. 2023; Satici et al. 2021), respectively. Therefore,
the present study significantly contributes to the knowledge of the
impact of long COVID symptoms on individuals’ lives.

4.1 Limitations, Strengths, and Implications

The present study had a number of limitations. Firstly, the study
used a cross-sectional survey design, which limited the cause-
and-effect relationships between the variables despite the robust
statistical analysis used. Future studies should use longitudinal
methods to establish these cause-and-effect relationships. Sec-
ondly, there were fewer participants with long COVID symptoms
than those without long COVID symptoms, which may have
impacted negatively on the statistical analysis, especially the
between-group comparison (Table 2). From the results, it can
be deduced that far more significant differences would have
been observed if the number of participants were almost the
same. Thirdly, participants mainly comprised adults, so the
findings may not fully represent child and adolescent cohorts
who have long COVID symptoms. Therefore, future studies may
consider using children and adolescents to ascertain appropriate
information among these cohorts. Fourthly, the majority of the
participants were prescribed antipsychotics with different drug
action mechanisms (e.g., first or second generation). Therefore,
those who were prescribed oral antiviral drugs (i.e., Paxlovid
or Molnupiravir) during COVID-19 infection might have had
their antipsychotics temporarily stopped or changed by their
psychiatrists to prevent any interaction between the prescribed
medications. Consequently, the impacts of antipsychotics might
not be strong. However, because of the cessation or changing
of the antipsychotics, their psychiatric symptoms might have
increased. Fifthly, the study used participants who had symptoms
of COVID-19 after 1-month postinfection, which is arguably
borderline for long COVID diagnosis. Therefore, this may have
increased the number of participants with a long COVID for
the study (Durstenfeld et al. 2023). Lastly, the study only used
patients who visited the center (JPC) and not homecare patients.
This was because there were only a few physicians trained to
evaluate COVID-19 symptoms, and these physicianswere not part
of the homecare service personnel. Therefore, caution is needed
in generalizing the findings to homecare patients.

Despite these limitations, the present study had novel findings
in terms of the mediating factors in the association between
long COVID symptoms and QoL. The findings provided novel
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TABLE 5 Results of parallel mediation models (Hayes’ Process Macro Model 4) reporting mediated effects of sleep quality, psychological distress,
and self-stigma in the association between long COVID symptoms and quality of life (QoL).

Model description
Path

Unstandard
coefficient (SE)

Standard
coefficient LLCI, ULCI p value

Dependent variable: physical QoL (R2 = 0.44)
Mediators: sleep quality (R2 = 0.07), psychological distress (R2 = 0.03), and self-stigma (R2 = 0.01)
Long COVID symptoms→ sleep quality 1.54 (0.51) 0.38 0.53, 2.55 0.003
Long COVID symptoms→ psychological distress 3.57 (1.64) 0.28 0.34, 6.79 0.030
Long COVID symptoms→ self-stigma 0.01 (0.10) 0.02 − 0.18, 0.20 0.906
Sleep quality→ physical QoL − 0.19 (0.03) − 0.26 − 0.25, − 0.12 < 0.001
Psychological distress→ physical QoL − 0.10 (0.01) − 0.44 − 0.12, − 0.08 < 0.001
Self-stigma→ physical QoL − 0.42 (0.18) − 0.11 − 0.78, − 0.06 0.024
Long COVID symptoms→ physical QoL − 0.33 (0.29) − 0.11 − 0.89, 0.24 0.259
Long COVID symptoms→ sleep quality→ physical QoLa − 0.29 (0.11) − 0.10 − 0.50, − 0.09 —
Long COVID symptoms→ psychological distress→ physical QoLa − 0.36 (0.18) − 0.12 − 0.76, − 0.03 —
Long COVID symptoms→ self-stigma→ physical QoLa − 0.005 (0.05) − 0.002 − 0.11, 0.08 —
Dependent variable: psychological QoL (R2 = 0.38)
Mediators: sleep quality (R2 = 0.07), psychological distress (R2 = 0.03), and self-stigma (R2 = 0.01)
Long COVID symptoms→ sleep quality 1.59 (0.52) 0.39 0.58, 2.60 0.002
Long COVID symptoms→ psychological distress 3.75 (1.64) 0.29 0.51, 6.98 0.023
Long COVID symptoms→ self-stigma 0.01 (0.10) 0.01 − 0.19, 0.20 0.951
Sleep quality→ psychological QoL − 0.09 (0.04) − 0.11 − 0.17, − 0.01 0.035
Psychological distress→ psychological QoL − 0.12 (0.01) − 0.48 − 0.15, − 0.10 < 0.001
Self-stigma→ psychological QoL − 0.52 (0.22) − 0.12 − 0.96, − 0.09 0.018
Long COVID symptoms→ psychological QoL − 0.36 (0.35) − 0.11 − 1.04, 0.32 0.301
Long COVID symptoms→ sleep quality→ psychological QoLa − 0.14 (0.09) − 0.04 − 0.35, 0.02 —
Long COVID symptoms→ psychological distress→ psychological QoLa − 0.47 (0.23) − 0.14 − 0.96, − 0.06 —
Long COVID symptoms→ self-stigma→ psychological QoLa − 0.003 (0.06) − 0.001 − 0.13, 0.11 —
Dependent variable: social QoL (R2 = 0.26)
Mediators: sleep quality (R2 = 0.07), psychological distress (R2 = 0.03), and self-stigma (R2 = 0.01)
Long COVID symptoms→ sleep quality 1.54 (0.51) 0.38 0.53, 2.55 0.003
Long COVID symptoms→ psychological distress 3.57 (1.64) 0.28 0.34, 6.79 0.030
Long COVID symptoms→ self-stigma 0.01 (0.10) 0.02 − 0.18, 0.20 0.906
Sleep quality→ social QoL − 0.10 (0.04) − 0.13 − 0.18, − 0.02 0.018
Psychological distress→ social QoL − 0.09 (0.01) − 0.37 − 0.12, − 0.06 < 0.001
Self-stigma→ social QoL − 0.51 (0.23) − 0.12 − 0.96, − 0.06 0.026
Long COVID symptoms→ social QoL − 0.27 (0.36) − 0.09 − 0.97, 0.44 0.455
Long COVID symptoms→ sleep quality→ social QoLa − 0.16 (0.09) − 0.05 − 0.36, − 0.001 —
Long COVID symptoms→ psychological distress→ social QoLa − 0.32 (0.17) − 0.10 − 0.70, − 0.02 —
Long COVID symptoms→ self-stigma→ social QoLa − 0.01 (0.06) − 0.001 − 0.14, 0.11 —
Dependent variable: environmental QoL (R2 = 0.26)
Mediators: sleep quality (R2 = 0.07), psychological distress (R2 = 0.03), and self-stigma (R2 = 0.01)
Long COVID symptoms→ sleep quality 1.54 (0.51) 0.38 0.53, 2.55 0.003
Long COVID symptoms→ psychological distress 3.57 (1.64) 0.28 0.34, 6.79 0.030
Long COVID symptoms→ self-stigma 0.01 (0.10) 0.02 − 0.18, 0.20 0.906
Sleep quality→ environmenta QoL − 0.05 (0.04) − 0.07 − 0.13, 0.03 0.222

(Continues)
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TABLE 5 (Continued)

Model description
Path

Unstandard
coefficient (SE)

Standard
coefficient LLCI, ULCI p value

Psychological distress→ environmental QoL − 0.08 (0.01) − 0.34 − 0.11, − 0.05 < 0.001
Self-stigma→ environmental QoL − 0.83 (0.22) − 0.21 − 1.26, − 0.40 < 0.001
Long COVID symptoms→ environmental QoL − 0.29 (0.34) − 0.10 − 0.96, 0.39 0.401
Long COVID symptoms→ sleep quality→ environmental QoLa − 0.08 (0.08) − 0.03 − 0.25, 0.09 —
Long COVID symptoms→ psychological distress→ environmenta QoLa − 0.28 (0.15) − 0.10 − 0.61, − 0.02 —
Long COVID symptoms→ self-stigma→ environmental QoLa − 0.01 (0.09) − 0.003 − 0.19, 0.16 —

Note:Age and sex were controlled in all mediation models. Sleep quality was assessed using the Pittsburgh Sleep Quality Index; QoL was assessed using theWorld
Health Organization Quality of Life Questionnaire-Brief version; self-stigma was assessed using the Self-Stigma Scale-Short; psychological distress was assessed
using the Depression, Anxiety and Stress Scale-21.
Abbreviations: ULCI = upper limit confidence interval; LLCI = lower limit confidence interval.
aMediation tested using bootstrapping method with 5000 bootstrapping resamples.

information on the indirect pathways throughwhich longCOVID
symptoms may affect the QoL among individuals with mental
health illnesses. Consequently, the data suggest that individuals
with longCOVID symptomswill likely have poorQoL due to their
poor sleep quality or greater psychological distress brought about
by long COVID. Therefore, it is recommended that individuals
with mental health illnesses should be taught relaxation and
meditation techniques in addition to psychoeducation on (long)
COVID to help stem the negative effect on their lives.

5 Conclusion

The present studywas novel and examined the parallel mediating
effects of sleep quality, psychological distress, and self-stigma in
the associations between long COVID symptoms and QoL. It
showed that although there was no direct effect of long COVID
symptoms on QoL, there were other alternative pathways for
long COVID symptoms to affect individuals’ QoL. This was
mainly through psychological distress and sometimes through
sleep quality. These findings suggest that individuals with long
COVID symptoms have a higher chance of having poor QoL, and
so there may be the need for counseling and possible therapy for
those who contract COVID-19, especially among individuals who
already have mental health illnesses.
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Endnotes
1The Taiwan government classifies infectious diseases into five cate-
gories. Individuals who are identified to be infected by a Category 1
infectious disease need to be reported to the authorities within 24 h
and receive intervention in quarantine. Individuals who are identified
to be infected by a Category 2 infectious disease need to be reported
to the authorities within 24 h and receive intervention in quarantine if
necessary. Individuals who are identified to be infected by a Category 3
infectious disease need to be reported to the authorities within 1 week
and receive intervention in quarantine if necessary. Individuals who
are identified to be infected by a Category 4 infectious disease need to
be reported to the authorities. Category 5 infectious diseases are not
classified in Categories 1–4, but the authorities need to be prepared for
prevention.
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