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Introduction: The extent of cognitive impairment and its association with
psychological distress among people with pre-existing mental illness during
COVID-19 is understudied. This study aimed to investigate prevalence and
correlates of subjective cognitive impairment (SCI) in Chinese psychiatric patients
during fifth-wave of COVID-19 in Hong Kong (HK).

Methods: Four-hundred-eight psychiatric outpatients aged 18-64years were
assessed with questionnaires between 28 March and 8 April 2022, encompassing
illness profile, psychopathological symptoms, coping-styles, resilience, and
COVID-19 related factors. Participants were categorized into moderate-to-
severe and intact/mild cognitive impairment (Cl+ vs. Cl-) groups based on severity
of self-reported cognitive complaints. Univariate and multivariate regression
analyses were conducted to determine variables associated with Cl+ status.

Results: One-hundred-ninety-nine participants (48.8%) experienced Cl+. A
multivariate model on psychopathological symptoms found that depressive and
post-traumatic-stress-disorder (PTSD)-like symptoms were related to Cl+, while
a multivariate model on coping, resilience and COVID-19 related factors revealed
that avoidant coping, low resilience and more stressors were associated with Cl+.
Final combined model demonstrated the best model performance and showed
that more severe depressive and PTSD-like symptoms, and adoption of avoidant
coping were significantly associated with Cl+.

Conclusion: Almost half of the sample of psychiatric patients reported cognitive
complaints during fifth-wave of COVID-19 in HK. Greater depressive and PTSD-
like symptom severity, and maladaptive (avoidant) coping were found as correlates
of SCI. COVID-19 related factors were not independently associated with SCI in
psychiatric patients. Early detection with targeted psychological interventions
may therefore reduce psychological distress, and hence self-perceived cognitive
difficulties in this vulnerable population.
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1. Introduction

Coronavirus disease (COVID-19) is an infectious disease caused
by a new strain of severe acute respiratory syndrome coronavirus,
SARS-CoV-2 (1). It first emerged in December 2019 in China and was
declared as a global pandemic in March 2020 (2). COVID-19 brings
about both physical and mental health complications. Adverse mental
health outcomes such as increased stress, higher levels of worry and
fatigue, pandemic-related fear and anxiety, depressive, anxiety and
post-traumatic stress symptoms have been consistently reported in
COVID-19 studies on the general population across different
countries (3-7). The indirect effects of COVID-19 such as economic
ramification (8) and social isolation (9, 10) due to public health
policies further compromise individuals’ psychological well-being. In
particular, individuals with pre-existing mental illness constitute one
of the vulnerable populations in the pandemic. Literature showed that
psychiatric patients had higher rates of COVID-19 infection (11, 12)
and mortality (13, 14), and experienced greater psychological distress
with more severe depressive and anxiety symptoms, and sleep
disturbances (15, 16).

Owing to its high contagious nature, many countries have
implemented a myriad of preventive measures in containing
COVID-19 infection. In Hong Kong (HK), local infections waxed and
waned in an early pandemic stage until an emergence of the Omicron
variant in the community in late December 2021. Subsequently, a new
wave of outbreak began (Supplementary Figure S1) and the 7-day
rolling average of COVID-related deaths reached 3.73 per 1000 people
at the peak, the highest worldwide, since Omicron variant was
detected (17, 18). It was even estimated that approximately half of the
HK population (i.e., 3.6 million) have contracted COVID-19 during
the fifth wave by mid-March (19). Epidemiological control measures
were further tightened, together with the consideration of
implementing compulsory mass COVID-19 testing (and the
associated lockdown measures) to the entire population by the
government (20). Previous studies reported increased prevalence of
depression and anxiety in the general population (21-23), and
worsening of mood symptoms in psychiatric patients (24) during the
early stage of COVID-19 in HK.

Of note, recent data have found that COVID-19 outbreak and its
related psychological distress may be associated with poorer cognitive
functioning in the general population (25, 26) and psychiatric patients
(27). In particular, psychiatric patients may have already experienced
certain extent of cognitive deficits due to their pre-existing mental
illness, and may be therefore more susceptible to further cognitive
deterioration in the midst of pandemic. Despite the significance of
cognitive impairment on psychosocial functioning, there is a paucity
of research specifically investigating cognitive complaints in
psychiatric patients and its relationship with COVID-19 related
factors. To this end, the current study aimed to: firstly, examine the
prevalence of subjective cognitive impairment (SCI) in a representative
cohort of Chinese patients with common and severe mental disorders
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during the fifth wave of COVID-19 pandemic in HK; and secondly, to
identify correlates of SCI among psychiatric patients by
comprehensively evaluating a wide array of factors encompassing
socio-demographics, psychopathological symptoms, level of resilience,

stress coping strategies and COVID-19 related variables.

2. Materials and methods
2.1. Participants and study setting

Participants aged 18-64 years were recruited from adult public
psychiatric outpatient clinics between March 28 and April 8, 2022 in
Hong Kong West Cluster, a catchment area with a population of
approximately 550, 000. Participants who have learning disabilities,
head injuries and neurological disease, and who could not understand
written Chinese language were excluded. Participants’ principal
ICD10 psychiatric diagnosis was ascertained by reviewing electronic
medical records of psychiatric services (ICD10 classification is used
for psychiatric diagnostic assignment in HK public healthcare system).
Participants were further categorized into patients with common
mental disorders (CMD, including depression and anxiety disorders)
and patients with severe mental disorders (SMD, including
schizophrenia-spectrum disorders, bipolar disorder and other
non-affective psychoses). The study was approved by the Institutional
Review Board of the University of Hong Kong / Hospital Authority
Hong Kong West Cluster and all participants provided written
informed consent.

2.2. Study assessment

The self-rated study assessment comprised four sections including
socio-demographics and illness profile, psychopathological symptom
severity, coping strategies and resilience, and COVID-19 related
factors. It took approximately 15-20min to complete the
questionnaire. [llness profile included psychiatric diagnosis, comorbid
substance/alcohol use disorder, history of psychiatric admission and
length of receiving psychiatric service. Concerning psychopathological
symptoms, depressive and anxiety symptom severity were assessed by
Patient Health Questionnaire-9 (PHQ-9) (28, 29) and Generalised
Anxiety Disorder-7 scale (GAD-7) (30, 31), respectively, with both
scales using a 4-point Likert scale ranging from 0 (never) to 3 (nearly
every day). A modified version of Impact of Event Scale-Revised
(IES-R) (32, 33) specific to COVID-19 was administered to measure
post-traumatic stress disorder (PTSD)-like symptoms in a 5-point
Likert scale (0 [never] to 4 [always]). Sleep quality and disturbance
was assessed using Insomnia Severity Index (ISI) (34, 35). Positive
symptom subdomain items (4 items) of 15-item Community
Assessment of Psychic Experiences Scale-Chinese version (CAPE-
C15) (36) was employed to assess positive psychotic symptoms.
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Participants rated their frequency of positive symptoms on a 4-point
Likert scale (1 [never] to 4 [nearly always]). We did not apply negative
symptom subdomain items of CAPE-C15 to measure negative
symptoms as previous studies suggested considerable overlap with
depressive symptoms (27, 37). For all of the symptom scales, higher
scores indicated greater symptom severity. Self-harm behavior during
the fifth wave of COVID-19 was assessed. Subjective cognitive
impairment (SCI) of participants was measured by a 5-item self-report
questionnaire, adapted from Cognitive Complaints in Bipolar
Disorder Rating Assessment (COBRA) (38, 39), which has been
applied in a recent study examining SCI in psychiatric patients of
CMD and SMD during COVID-19 lockdown (27). The adapted SCI
questionnaire comprised 5 items that reflected cognitive complaints
manifested in everyday scenario, including cognitive domains of
attention, processing speed, memory, learning and executive function.
Each item was rated on the frequency of self-reported cognitive
complaints on a 4-point Likert scale, ranging from 0 (never) to 3
(nearly every day) (27).

Participants’ coping strategies were assessed by an adapted Coping
Orientation to Problems Experienced Inventory-Brief (Brief-COPE)
(40, 41), which used a 4-point Likert scale ranging from 0 (never) to
3 (always). The 14 items of the adapted Brief-COPE were grouped into
3 copying styles based on previous factor-analytic study (42), namely
avoidant, emotion-focused and problem-focused coping styles for
subsequent analysis. A higher item sum score indicated higher level
of engagement in that particular coping style. The Brief Resilience
Scale (BRS) (43, 44) was used to assess resilience levels on a 5-point
Likert scale (1 [strongly disagree] to 5 [strongly agree]), with higher
scores indicating greater resilience. Evaluation of COVID-19 related
factors comprised items assessing history of contracting COVID-19
infection, receipt of vaccination, fear of contagion, time spent on
reading COVID-19 related information, COVID-19 related stressors
experienced, specific infection control measures (e.g., under
quarantine, mandatory COVID-19 testing) experienced and
associated distress. Details of assessment for COVID-19 related factors
are summarized in Supplementary Table S1.

2.3. Statistical analysis

The study sample was subdivided into psychiatric patients with
moderate-to-severe cognitive impairment (CI+ group) and intact or
mild cognitive impairment (CI- group), based on the SCI
questionnaire ratings. Following the method of a previous study
examining SCI in psychiatric patients during COVID-19 (27),
participants attaining a score >2 in one or more of the 5 items on the
adapted SCI questionnaire were categorized as fulfilling CI+ status. A
series of univariate binary logistic regression analyses were conducted
to examine the association of CI+ status with socio-demographics,
illness profile variables, psychopathological symptoms, coping styles,
resilience, and COVID-19 related factors. Then, three sets of
multivariate binary logistic regression analyses using forward Wald
stepwise method were performed. The first multivariate model
included psychopathological variables that were significantly related
to CI+ status in the preceding univariate analyses to determine which
symptom domains were independently associated with CI+ status.
The second model included variables of coping style and resilience as
well as COVID-19 related factors that were significantly related to CI+
status in prior univariate analyses. The final combined model
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incorporated variables that were statistically significant in the first and
second models, as well as socio-demographic and illness-profile
variables that were significantly related to CI+ status in univariate
analyses. This final model would determine an array of correlates that
were independently associated with CI+ status. Model performance
was assessed using receiver-operating characteristic (ROC) curve, area
under ROC curve (AUC) and McFadden pseudo-R%. An AUC value
of 0.7 to 0.8 is regarded as acceptable, and a value of 0.8 to 0.9 is
considered excellent (45). All missing data were imputed for five times
using Multiple Imputation by Chained Equations (MICE) (46). All
results reported were pooled according to Rubin’s rules (47). All
analyses were conducted using R4.2.1, with significance level set as
p<0.05.

3. Results
3.1. Characteristics of the sample

A total of 415 participants were recruited. Seven participants were
excluded due to missing data in the SCI questionnaire, resulting in 408
participants as the study sample for analysis. Of the 408 participants,
242 (59.3%) and 166 (40.7%) were CMD and SMD patients,
respectively. The median duration of receiving public psychiatric care
was 7.4 years. Based on the self-reported SCI assessment, 199 (48.8%)
patients were categorized as CI+, while 209 patients (51.2%) were
categorized as CI-. Characteristics of CI+ and CI- groups are
summarized in Table 1.

3.2. Univariate regression analyses for
subjective cognitive impairment

Results of univariate regression analyses examining the
associations of CI+ status with variables encompassing socio-
demographics, illness profiles, psychopathological symptoms, coping
styles and resilience, and COVID-19 related factors are shown in
Table 1. Marital status (divorced / widowed), unemployment, median
housing area <300 sq. ft., CMD diagnosis, and substance/alcohol use
disorder were associated with increased likelihood of CI+. Patients in
CI+ group had higher scores in PHQ-9, GAD-7, IES-R, ISI and
CAPE-15C positive symptom subdomain, and were more likely to
commit self-harm behavior during the fifth wave of COVID-19 than
those in CI- group. Furthermore, CI+ group was more likely to adopt
avoidant and emotion-focused coping styles and had lower BRS score
relative to CI- group. Regarding COVID-19 related factors, CI+ group
experienced greater number of stressors and greater fear of contracting
COVID-19, was more likely to have received <2 COVID-19 vaccine
doses and spent >3 h reading COVID-19 information, and was more
distressed by social-distancing measures than CI- group.

3.3. Multivariate and final combined
regression models for subjective cognitive
impairment

As shown in Table 2, multivariate regression model 1 on
psychopathological symptoms revealed that more severe depressive
and PTSD-like symptoms were significantly associated with CI+.
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TABLE 1 Descriptive and univariate logistic regression results of candidate variables for cognitive impairment status.

Cl- group Cl+ group OR (95% Cl)

(n=209) (n=199)

Socio-demographics (n, %)

Gender (female) 126 (60.3%) 131 (65.8%) 1.25 (0.83-1.88) 0.283
Age, years
18-29 43 (20.6%) 47 (23.6%) 1.00 (Reference) -
30-44 77 (36.8%) 70 (35.2%) 0.80 (0.48-1.35) 0.410
45-59 66 (31.2%) 62 (31.2%) 0.84 (0.49-1.42) 0.508
60 or above 14 (6.7%) 10 (5.0%) 0.64 (0.26-1.58) 0.336

Years of education

Secondary level or below 115 (55.0%) 116 (58.3%) 1.13 (0.76-1.68) 0.552

Tertiary level of above 90 (43.1%) 79 (39.7%) 1.00 (Reference) -

Marital status

Single 123 (58.9%) 93 (46.7%) 1.00 (Reference) -
Married 63 (30.1%) 67 (33.7%) 1.38 (0.89-2.15) 0.154
Divorced/ widowed 18 (8.6%) 36 (18.1%) 2.58 (1.37-4.83) 0.003

Employment status

Employed 160 (76.6%) 135 (67.8%) 1.00 (Reference) -
Unemployed 36 (17.2%) 53 (26.6%) 1.74 (1.08-2.83) 0.024
Retired 11 (5.3%) 7 (3.5%) 0.79 (0.29-2.13) 0.635

Housing area® (square feet)

Less than 300 48 (23.0%) 74 (37.2%) 1.90 (1.21-2.97) 0.005

301-800 132 (63.2%) 106 (53.3%) 1.00 (Reference) -

Greater than 800 22 (10.5%) 14 (7.0%) 0.77 (0.38-1.58) 0473
Living alone (yes) 26 (12.4%) 38 (19.1%) 0.64 (0.37-1.09) 0.100

Monthly household income (HKD)

25000 or below 128 (61.2%) 135 (67.8%) 1.46 (0.95-2.22) 0.081
Above 25000° 73 (34.9%) 54 (27.1%) 1.00 (Reference) -
Chronic physical comorbidity (yes) 60 (28.7%) 54 (27.1%) 0.84 (0.59-1.20) 0.331

Illness profile (n, %)

Psychiatric diagnosis

Common mental disorders 109 (52.2%) 133 (66.8%) 1.00 (Reference) -

Severe mental disorders 100 (47.8%) 66 (33.2%) 0.54 (0.36-0.81) 0.003
Alcohol/ Substance use disorder 6 (2.9%) 22 (11.1%) 4.25 (1.68-10.7) 0.002
History of psychiatric hospitalization 96 (45.9%) 76 (38.2%) 0.74 (0.49-1.11) 0.147
Years in psychiatric service (mean, SD) 8.6 (6.3) 7.8(6.2) 0.98 (0.94-1.01) 0.146

Psychopathological symptoms (mean, SD)

Depressive symptoms (PHQ-9) 5.3(5.1) 14.1 (6.6) 1.26 (1.21-1.32) <0.001
Anxiety symptoms (GAD-7) 4.1(47) 11.5 (6.2) 1.25 (1.19-1.31) <0.001
PTSD-like symptoms (IES-R) 4.4 (4.6) 10.3 (5.9) 1.23 (1.17-1.29) <0.001
Insomnia symptoms (ISI) 8.2(6.2) 15.4 (6.7) 1.18 (1.13-1.22) <0.001
Positive psychotic symptoms (CAPE-C15) 4.8(1.4) 6.5 (2.5) 1.55(1.36-1.76) <0.001
Self-harm behaviour (1, %) 7 (3.4%) 34 (17.1%) 5.95 (2.56-13.8) <0.001

Coping and resilience (mean, SD)

Avoidant coping 3.8 (2.5) 6.1 (2.4) 1.45 (1.31-1.60) <0.001

(Continued)
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ClI- group Cl+ group OR (95% ClI) P
(n=209) (n=199)

Emotion-focused coping 6.3 (3.6) 7.4(2.9) 1.09 (1.03-1.17) 0.004

Problem-focused coping 3.7(2.3) 4.0 (1.8) 1.07 (0.98-1.18) 0.141

Resilience 19.1 (4.0) 15.3 (4.3) 0.80 (0.75-0.85) <0.001
COVID-19 related factors (n, %)
Contracting COVID-19 infection in 5" wave 54 (25.8%) 46 (23.1%) 0.88 (0.56-1.39) 0.591
COVID-19 vaccine doses received (>2) 183 (87.6%) 159 (79.9%) 0.52 (0.28-0.96) 0.036
Number of COVID-19 stressors 1.38 (1.27-1.50) <0.001

0-2 132 (63.2%) 48 (24.1%) - -

3.5 44 (21.1%) 58 (29.1%) - -

6-8 32 (15.3%) 89 (44.7%) - -
Fear of contagion (mean, SD) 3.7(2.8) 5.4(3.3) 1.19 (1.11-1.28) <0.001
Time spent on reading COVID-19 related
information

None 19 (9.1%) 11 (37.9%) 1.00 (Reference) -

1-3 hours 168 (80.4%) 145 (69.4%) 1.49 (0.68-3.27) 0.320

>3 hours 18 (8.6%) 37 (18.6%) 3.56 (1.40-9.05) 0.008
Mandatory testing or quarantine 35 (16.7%) 35 (17.6%) 1.03 (0.62-1.73) 0.897
Distress by social-distancing measures (mean, 4.2(3.1) 5.9(3.3) 1.17 (1.10-1.25) <0.001
SD)

CI-, None to mild cognitive impairment; CI,+ Moderate to severe cognitive impairment, CI, confidence interval; CAPE-C15, Community Assessment of Psychic Experiences Scale - Chinese
version (15 items); COVID-19, Coronavirus disease 2019; GAD-7, Generalised Anxiety Disorder scale; HKD, Hong Kong dollars; IES-R, Impact of Event Scale - Revised; ISI, Insomnia Severity
Index; OR, Odds ratio; PHQ-9, Patient Health Questionnaire; PTSD, Post-traumatic stress disorder; SD, Standard deviations.

“The median of housing area excluding common area in Hong Kong is approximately 430 square feet according to the Population Census 2021.

"The median of monthly household income is HKD27,100 according to the Hong Kong Census and Statistics Department April-June, 2022. As of 9 Nov 2022, 1 HKD = 0.13 USD.

Model 2 showed that avoidant coping style, lower resilience and
greater number of COVID-19 related stressors were significantly
associated with CI+ status (Table 2). Final combined model found that
depressive symptoms, PTSD-like symptoms and avoidant coping style
were independently associated with CI+ (Table 3). The final model
demonstrated superior model performance to models 1 and 2 in
determining CI+ status as evidenced by having the highest AUC value
and explained variance (Figure 1; Tables 2, 3).

4. Discussion

The current study aimed to examine the prevalence and correlates
of SCI in Chinese psychiatric patients during the fifth wave of
COVID-19 in HK. To our knowledge, this is one of the few studies to
investigate SCI in psychiatric patients in relation to COVID-19
pandemic, and is the first of its kind in Asia and in Chinese population.
Our results showed that almost half of our patient sample reported
moderate-to-severe SCI. This is slightly higher than that observed in
a recent Spanish study which found that 40.9% of psychiatric patients
reported cognitive complaints during COVID-19 lockdown (27).

Our results from a multivariate model 1 on psychopathological
symptoms revealed that depressive and PTSD-like symptoms were
related to CI+ status. Importantly, these two symptom domains
remained significant in the final combined model, indicating that
more severe depressive and PTSD-like symptoms were independently
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associated with moderate-to-severe SCI. In fact, the observed
association between depression and CI+ is consistent with a prior
Spanish study which demonstrated that psychiatric patients with
greater depressive symptom severity were significantly more likely to
be categorized in CI+ group (27). It is noteworthy that this Spanish
study also found a significant association between CI+ and negative
symptoms (as measured by CAPE), which, nonetheless, are greatly
overlapped with (and thus likely represent) depressive symptoms (27).
There is also ample evidence supporting the link between depression
and cognitive impairment. Literature has shown that patients with
depression exhibit cognitive dysfunction during an acute phase as well
as in remission (48-50). Alternatively, the significant relationship
between PTSD-like symptoms and CI+ status corroborates with
previous findings suggesting that the pandemic can act as a traumatic
stressor, which may compromise individuals’ cognitive functions via
the process of maladaptive mind wandering (51). Briefly, maladaptive
mind wandering has been put forward as an important pathway
mediating the association between PTSD-like symptoms and cognitive
impairment by competing for the limited cognitive resources such as
working memory capacity (52). In the context of COVID-19,
maladaptive mind wandering comprises persistent worries of
contagion and other pandemic-related adverse consequences,
increased alertness and self-monitoring of physical symptoms, and
constant checking of COVID-19 related news, to name a few (51).
Taken together, our findings on psychopathological symptoms
indicate that early recognition and prompt intervention (e.g.,
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TABLE 2 Multivariate logistic regression analyses on psychopathological symptoms and coping, resilience & COVID-19 related factors for cognitive

impairment status.

Model 1: Psychopathological symptoms

Variables OR (95% Cl) McFadden pseudo R?
Depressive symptoms (PHQ-9) 1.16 (1.08-1.25) <0.001
Anxiety symptoms (GAD-7) 1.00 (0.92-1.09) 0.951
PTSD-like symptoms (IES-R) 1.08 (1.02-1.16) 0.012
Insomnia symptoms (ISI) 1.04 (0.99-1.09) 0.138
Psychotic symptoms (CAPE-C15) 1.10 (0.95-1.28) 0.198
Self-harm behaviour 1.55 (0.57-4.21) 0.389
- - 0.866 0.336

Model 2: Coping, resilience and COVID-19 related factors
Avoidant coping 1.43 (1.25-1.63) <0.001
Emotion-focused coping 0.92 (0.82-1.03) 0.161
Problem-focused coping 0.96 (0.80-1.15) 0.644
Resilience 0.86 (0.80-0.92) <0.001
Contracting COVID-19 in fifth wave 0.83 (0.47-1.50) 0.521
COVID-19 vaccine doses received (>2) 0.76 (0.36-1.62) 0.474
Number of COVID-19 stressors 1.15(1.03-1.29) 0.011
Fear of contagion 1.07 (0.97-1.17) 0.171
Time spent on reading COVID-19 related information

None 1.00 (Reference)

1-3 hours 1.10 (0.39-3.16) 0.852

>3 hours 1.77 (0.51-6.16) 0.368
Distress by social-distancing measures 1.00 (0.92-1.09) 0.946

- - 0.840 0.272

AUC, Area under the receiver-operating characteristic (ROC) curve; CAPE-C15, Community.

Assessment of Psychic Experiences Scale - Chinese version (15 items); CI, Confidence interval; COVID-19, Coronavirus disease 2019; GAD-7, Generalised Anxiety Disorder scale; IES-R,
Impact of Event Scale - Revised; ISI, Insomnia Severity Index; OR, Odds ratio; PHQ-9, Patient Health Questionnaire; PTSD, Post-traumatic stress disorder.

psychological treatments) of depressive and PTSD-like symptoms
emerged in the pandemic not only alleviate symptom severity but may
also reduce the risk of developing SCI in psychiatric patients.

We have conducted a comprehensive evaluation of coping
strategies, resilience and COVID-19 related factors among psychiatric
patients. Our multivariate model 2 showed that adoption of avoidant
coping style, lower resilience and a greater number of stressors were
related to CI+ status. The final model incorporating psychopathological
symptoms as well as socio-demographics and illness profiles indicated
that avoidant coping style remained significantly associated with CI+.
It is acknowledged that avoidant coping is characterized by making
cognitive and behavioral efforts in evading traumatic-related stressors
(53). An extensive literature has documented the bi-directional
association between avoidant coping strategies and various
psychopathological symptoms including PTSD symptoms (54, 55),
depression and anxiety (56). Recent data have also found that
individuals with more frequent use of avoidant coping strategies
experienced more depressive and anxiety symptoms during
COVID-19 lockdown (57). Given its close relationship with PTSD-
like, depressive and anxiety symptoms, avoidant coping style may thus
exert an indirect effect on the development of SCI via manifestations
of these psychopathological symptoms. Conversely, an earlier Spanish
study demonstrated that positive coping strategies including
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performing physical and relaxing activities, and maintaining a routine
during the lockdown were protective factors against cognitive
complaints during lockdown, albeit these coping variables became
non-significant in their final combined model incorporating
psychopathological symptoms (27). Of note, we failed to identify any
COVID-19 related factors that were independently associated with
CI+. It is possible that the potential effect of COVID-19 related factors
on SCI could be fully mediated by psychopathological symptoms and
maladaptive coping styles. Owing to the paucity of existing data,
further research is required to verify our findings on the relationship
between pandemic-related factors and SCI in psychiatric patients.
This study has several methodological limitations. First, although
the SCI questionnaire was adapted from COBRA, an established self-
report measure of cognitive complaints in psychiatric patients, and has
been adopted in a recent study examining SCI in patients with CMD
and SMD during pandemic, further research is still needed to verify
its psychometric properties. Second, our results were based on
patients’ self-perceived cognitive complaints rather than objective
cognitive assessment, which was not included in the study. This
precludes us from clarifying whether our findings on SCI would
be discrepant from data obtained via objective measures. Notably,
there is evidence indicating poor concordance between subjective
cognitive ratings and objective cognitive performance in healthy
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TABLE 3 Final multivariate logistic regression model on cognitive impairment status.

Variables OR (95% Cl) P AUC McFadden pseudo-R?
Marital status

Single 1.00 (Reference)

Married 1.26 (0.68-2.34) 0.464

Divorced/ widowed 0.94 (0.45-1.94) 0.893
Employment status

Employed 1.00 (Reference)

Unemployed 0.94 (0.45-1.94) 0.861

Retired 1.89 (0.51-7.05) 0.343
Housing area (square feet)

Less than 300 1.80 (0.94-3.42) 0.074

301-800 1.00 (Reference)

Greater than 800 0.59 (0.22-1.60) 0.303
Psychiatric diagnosis

Common mental disorders 1.00 (Reference)

Severe mental disorders 1.73 (0.93-3.23) 0.084
Alcohol/ Substance use disorder 1.67 (0.48-5.80) 0.420
Depressive symptoms (GAD-7) 1.19 (1.11-1.26) <0.001
PTSD-like symptoms (IES-R) 1.07 (1.00-1.14) 0.037
Avoidant coping 1.21 (1.07-1.38) 0.003
Resilience 0.94 (0.87-1.02) 0.129
Number of COVID-related stressors 1.03 (0.91-1.16) 0.626

- - 0.880 0.370

AUC, Area under curve; CI, Confidence interval; GAD-7, Generalised Anxiety Disorder scale; IES-R, Impact of Event Scale - Revised; OR, Odds ratio; PHQ-9, Patient Health Questionnaire;

PTSD, Post-traumatic stress disorder.
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Receiver Operating Characteristic (ROC) curves of the multivariate
logistic regression models for prediction of cognitive impairment
status. Model 1: Prediction of psychopathological symptoms on
cognitive impairment. Model 2: Prediction of resilience, coping and
COVID-19 related factors on cognitive impairment. Final model:
Combined factors of models 1 and 2 for predicting cognitive
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participants (58, 59) and psychiatric samples (60, 61). It is postulated
that SCI and objectively-measured cognitive functions may represent
two relatively distinct, albeit related, constructs. An inherent difference
in settings between objective cognitive evaluation using standardized
battery conducted in laboratory environment and self-perceived
deficits emerged in unstructured real-world situations may also
contribute to a lack of concurrence between these two cognitive
measures. Third, the cross-sectional study design precludes
establishment of causal relationship. Longitudinal research is
warranted to determine the course of SCI over time and its predictors.
Fourth, we did not collect data regarding the use of pharmacological
or psychological treatment, and side-effects of psychotropic
medications. Thus, we were not able to assess the potential effect of
these treatment modalities on mental health outcomes and cognitive
impairment. Lastly, as HK is a highly urbanized city and is categorized
by the World Bank as a high-income economy (62), our findings may
not be generalizable to mainland China or other Asian regions.
Differences in ethno-cultural backgrounds as well as access to and
quality of healthcare services across regions may further limit the
generalizability of our results to other countries.

In conclusion, our study shows that moderate-to-severe cognitive
complaints are prevalent in Chinese psychiatric outpatients during the
fifth wave of COVID-19 pandemic. Depressive symptoms, PTSD-like
symptoms and avoidant coping style are found to be correlates of CI+
status. Our results have several clinical implications. Although
COVID-19 related factors are not independently associated with
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subjective cognitive impairment, the susceptibility of patients with
pre-existing mental illness to COVID-19 related stressors and their
ramifications on exacerbation of psychopathological symptoms and
the overall psychological wellbeing should not be overlooked. Given
the increased vulnerability to exacerbation of pre-existing cognitive
dysfunction among psychiatric patients amidst the pandemic (and
future public health crisis), early detection and psychosocial
interventions of psychopathological symptoms, in particular
depressive and PTSD-like symptoms, as well as rectification of
maladaptive coping strategies are hence, crucial to minimize negative
mental health impact and cognitive impairment. Exploration and
development of effective strategies to promote personal resilience and
the use of positive coping methods may also enhance protection
against elevated risk of cognitive complaints. Prospective follow-up
investigation is required to track the longitudinal trajectories of SCI
and its predictors in relation to the subsequent course of pandemic
and the post-pandemic era as well as the accompanied changes in
public health policy measures.
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