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Abstract

Background
The COVID-19 pandemic signi�cantly impacts physical health and mental health. People living with HIV
(PLWH) have a higher prevalence of psychiatric disorders than the general population. We examined the
mental health of PLWH during the COVID-19 pandemic in Japan.

Methods
We retrospectively examined the medical records of PLWHs who underwent the Kessler Psychological
Distress Scale-10, the Patient Health Questionnaire-9, and the Generalized Anxiety Disorder-7 at an HIV
referral hospital in Tokyo. Stringency Index (SI) values were used to measure the intensity of social
infection control measures.

Results
Between February 2020-May 2021, 30 PLWH were examined at least once. The median age was 49 years,
29 PLWH were on antiretroviral therapy, and the median CD4 count was 580.5/µL. A total of 30% of the
patients experienced distress, 45% depression, and 21.4% generalized anxiety disorder. Fourteen PLWH
were taken for a median of four tests (IQR:2.0-7.3) and classi�ed into three types: 1) Moderate distress or
mild depression or anxiety at the beginning that decreased gradually (six patients, 43%), 2) persistent
severe distress, but moderate depression or anxiety gradually decreased (six patients, 43%), and 3)
extremely severe distress and depression or anxiety continued to syncope with the SI values (two
patients, 14%). Having no partners, unemployment, and a history of psychiatric diseases were more
commonly observed in the highly severe mental health groups.

Conclusions
PLWH are more vulnerable to the COVID-19 pandemic than the general population, especially those with
substantial social isolation. Attention should be paid to the mental health of PLWH.

Background
During the COVID-19 pandemic, mental health problems have increased in the general population [1–4].
In the United States (US), 27.7% of adults showed mental distress in 2020, which was eight times higher
than that in 2018 [5]. A meta-analysis reported that COVID-19 caused anxiety, stress, and depression in
about 30% of the general population in Asia and Europe [6]. In Japan, the prevalence of people with
depression increased to 18.3%, with at least one of the most common anxiety disorders increasing to
10.6% during the pandemic [7]. It has been suggested that substantial lockdowns may cause
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psychological distress, depression, and anxiety[8–11], although stringent responses such as social
distance and restrictions on going out are necessary to prevent the spread of COVID-19 infection.
Furthermore, heavy drinking habits before the pandemic were associated with increased drinking during
the COVID-19 pandemic [12]. It has been shown that the COVID-19 pandemic promotes addiction,
including smoking, opioid, injection drug use, and alcohol [13]. In France, the Netherlands, and the United
Kingdom, the severity of depression and anxiety showed a considerable correlation with Stringency Index
(SI) values [14], which indicates the strength of social infection control measures.

Since the early period of this pandemic, studies report that some people are more vulnerable to the
psychosocial effects of the pandemic, including people with certain physical diseases, older adults,
people at high risk for COVID-19 (including patients with decreased immune function and people living or
receiving care in congregate settings), and patients with pre-existing psychiatric disorders such as
depression, anxiety disorders, and substance use problems [15].

People living with HIV (PLWH) are known to have a higher prevalence of psychiatric disorders than the
general population, even before the COVID-19 pandemic. An extensive survey in the US reported that
29.9% of male PLWH had mood disorders, including depression, and 33.4% had anxiety disorders [16].
Moreover, in Japan, 25.7% of PLWH reported depression, 29.3% reported anxiety disorders, and the
prevalence of mental illness, including substance abuse disorders and adjustment disorders, is
8.6%-29.6% [17–19]. In addition, it has been reported that mental health problems among PLWH are
associated with decreased quality of life (QOL) [20] and medication adherence [21]. Mental health
problems are considered to have a signi�cant impact on the lives and treatment of PLWH. The mental
health of this vulnerable group under social restrictions during the COVID-19 pandemic is thus a critical
issue.

Therefore, this study retrospectively surveyed the routinely collected medical records of PLWH attending
an HIV referral hospital in Tokyo to examine their mental health during the COVID-19 pandemic.
Furthermore, we also examined how it changed in response to social infection control policies in Japan
and the problems that arose under long-term stress during the COVID-19 pandemic.

Methods
Study populations

Social restrictions may affect psychological states due to the COVID-19 pandemic. Therefore, we
examined the mental states of PLWH over time by referring to the social restrictions de�ned by the
SI. This retrospective and observational study were performed using routinely collected medical records
from February 2020-May 2021 during the COVID-19 surges at an HIV referral hospital in Tokyo, Japan.
The subjects were male PLWH receiving regular care, including a mental health care check at the
Research Hospital of the Institute of Medical Science at the University of Tokyo.

Measures
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During these COVID-19 surges, three questionnaires were completed to assess mental health: the Kessler
Psychological Distress Scale-10 (K10), the Patient Health Questionnaire-9 (PHQ-9), and the Generalized
Anxiety Disorder -7 (GAD-7). 

K10

The K10 is a simple measure of psychological distress, including ten questions about emotional states
with �ve-level responses [22]. It is an assessment of psychological distress over the past 30 days, with a
maximum score of 50 indicating highly severe psychological distress and a minimum score of 10
indicating no psychological distress. A total score of 25 or more indicates a severe level of psychological
distress, indicating possible mental disorders. A total score of 10-15 points was de�ned as the mild level
of psychological distress, 16-21 points as moderate, 22-29 points as severe, and 30 points or higher as
highly severe distress.

PHQ-9

The PHQ-9 is a 9-item questionnaire that measures the degree of depression severity [23]. Adapted from
the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV), the PHQ-9 is comprised
of the same diagnostic symptom criteria. Each item is evaluated ranging from 0-3 grade, as the
respondent is asked to rate how often each symptom occurred over the last two weeks (0-not at all, 1-
several days, 2-more than half of the days, and 3-nearly every day), with the total score ranging from 0-27.
A total score of 10 or higher on the nine items was de�ned as moderate or severe depression. The severity
of depression was classi�ed 5-9 points as mild (depressive states, subthreshold depression), 10-14 points
as moderate, and 15 points or higher as severe.

GAD-7

The GAD-7 is a 7-item questionnaire to clarify anxiety severity [24]. Each item is evaluated on a severity
scale ranging from 0-3, wherein the respondent is asked to rate how often each symptom occurred over
the last two weeks (0-not at all, 1-several days, 2-more than half of the days, and 3-nearly every day),
yielding a total score ranging from 0-21. A total score of 10 or higher on the seven items was de�ned as a
generalized anxiety disorder. The severity of anxiety was classi�ed 5–9 points as mild, 10–14 points as
moderate, and 15 points or higher as severe.

Assessment of social infection control

In Tokyo, the �rst surge of the COVID-19 pandemic was observed from February-June 2020, the second
from July-October 2020, the third from November 2020-March 2021, and the fourth from April-May 2021
(Figure 1). The SI of the Oxford COVID-19 Government Response Tracker was used to measure the
government’s policy response to COVID-19 in Japan. The index records the rigidity of ‘Lockdown Style’
policies that primarily restrict people’s behaviors. It is calculated using all ordinal containment and
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closure policy indicators and recording public information campaigns[25, 26]. The trend of SI in Japan is
shown in Figure 1.

Statistical analysis

The subjects’ demographic, clinical, and clinical psychology test data were summarized using
proportions, medians, and interquartile range (IQR).  Due to the small sample size, only descriptive
statistics were presented.

Results
Clinical characteristics 

The baseline characteristics of the 30 PLWH are shown in Table 1. All PLWH were male. All but one PLWH
were men who have sex with men (MSM). The median age was 49 years (IQR: 42.3-55.0), 29 of 30
patients were on antiretroviral therapy (96.7%), and 24 were using the integrase-inhibitor-based regimen
(80.0%). The median CD4 count was 580.5/μl (355.0-770.8), and 28 patients had suppressed HIV-RNA
quanti�cation (93.3%). The median time since diagnosis was 10.0 years (8.8-16.0). Eighteen patients
were employed (60.0%), 20 had a partner (66.7%), 12 were living alone (40.0%), and 13 had a history of
psychiatric hospital visits (43.3%). 

 

Mental Health

We carried K10, PHQ-9, and GAD-7 clinical psychology tests for 30 PLWH during the study period. Nine of
30 PLWH (30.0%) exceeded the cut-off score in K10 and were evaluated to be at the same level of distress
as psychiatric disorders. Similarly, 13 of 29 PLWH (44.8%), excluding those who did not take the test,
exceeded the cut-off score on the PHQ-9 and were evaluated to have depression. Six of 28 PLWH (21.4%),
excluding the two who did not take the test, exceeded the cut-off score on the GAD-7 and were evaluated
to have a generalized anxiety disorder. These are shown in Figure 2 (A, B, and C).

 

The relation between the SI and the mental health of PLWH 

Of the 30 PLWH, 14 PLWH took the clinical psychology tests several times during the study period
(median four times; 2.0-7.3). Fourteen PLWH wished to continue taking the clinical psychology tests.
Their median age was 49.5 years (41.5-55.0), as shown in Table1.

The trends in the K10, PHQ-9, and GAD-7 results of the 14 PLWH can be classi�ed into the following three
patterns. PLWH whose scores were cut off or more minor in all psychological tests were classi�ed as
pattern 1, PLWH whose scores were cut off or more in one of the psychological tests but improved to cut
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off or less were classi�ed as pattern 2, and PLWH who consistently scored cut off or more in all
psychological tests were designated as pattern 3.

Pattern 1: The moderate distress or mild depression or anxiety from the �rst surge decreased gradually
(six PLWH 42.9%)

The median scores of K10 were 19.0, 16.0, 18.0, and 14.5 from the �rst to the fourth surge, the median
scores of PHQ-9 were 7.0, 4.0, 5.0, 2.5, and the median scores of GAD-7 were 6.0, 6.0, 3.0, 3.0, as shown in
Figure 3A. The score of K10, which was moderate in the �rst surge, decreased when the SI values
decreased in the second surge and increased in the third surge when the SI values increased again. In the
fourth surge, where the SI values decreased and then increased, the K10 score decreased signi�cantly
and was mild. The PHQ-9 and GAD-7, mild in the �rst surge, decreased in the second surge when the SI
values decreased and remained at the same level in the third surge when the SI values increased. They
decreased further during the fourth surge and showed normal. Four patients had a partner, three of whom
had no psychiatric history and were employed, and one of whom was employed but had a history of
psychiatric hospital visits. Two partnerless patients had no history of psychiatric hospital visits and were
either employed or unemployed (Figure 3B). In Pattern 1, only one out of six PLWH did not have a partner
and was unemployed, and few patients were lonely or socially isolated.

Pattern 2: The severe distress had not changed, but the moderate depression or anxiety gradually
decreased (six PLWH: 42.9%)

The median scores of K10 were 22.0, 18.5, 19.0, and 18.0 from the �rst to the fourth surge; similarly, the
median scores of the PHQ-9 were 11.0, 7.5, 7.0, and 3.0, and the median scores of the GAD-7 were 6.0,
6.0, 3.0, and 3.0, as shown in Figure 3C. The score of K10, which was severe in the �rst surge, decreased
when the SI values decreased in the second surge and remained almost the same in the third surge when
the SI values increased again. Even in the fourth surge, when the SI values decreased and then increased,
the score of K10 remained unchanged, showing an intermediate state. The PHQ-9 score, which was
moderate in the �rst surge, decreased in the second surge when the SI values decreased and remained
almost the same in the third surge when the SI values increased. In the fourth surge, with periods of high
and low SI values, the PHQ-9 score decreased further and showed normal. The GAD-7 score, which
showed a mild level in the �rst surge, did not change in the second surge when the SI values
decreased but decreased in the third surge when the SI values increased. It showed normal in the fourth
surge. All six of the PLWH had a partner, three of whom had a history of psychiatric hospital visits and
were unemployed, two had no history of psychiatric hospital visits and were employed, and one had a
history of psychiatric hospital visits and was employed (Figure 3D). In Pattern 2, all patients had a
partner, and none of them were considered lonely or socially isolated.

Pattern 3: The highly severe distress and severe depression or anxiety had shifted correspondingly up and
down in the SI values (two PLWH: 14.3%) 
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The median scores of K10 were 32.0, 39.0, 42.0, and 33.0 from the �rst to the fourth surge, the median
scores of PHQ-9 were 18.5, 16.0, 21.0, and 17.0, and the median scores of GAD-7 were 15.5, 13.0, 17.0,
and 13.0, as shown in Figure 3C. The score of K10, the most severe in the �rst surge, increased when the
SI values decreased in the second surge and further increased in the third surge when the SI values were
the highest. In the fourth surge, where the SI values decreased and then increased, the test score
decreased but remained the most severe condition. The PHQ-9 and GAD-7 scores showed that the
severity of the �rst surge decreased in the second surge when the SI value decreased and increased again
in the third surge when the SI values increased. The score decreased in the fourth surge when the SI
values were high and low, respectively. In the fourth surge, the PHQ-9 showed severity, GAD-7 showed
moderate, and PHQ-9 and GAD-7 shifted up and down, respectively, in the SI values (Figure 3E). These
two PLWH were unemployed and had a history of psychiatric hospital visits, and one of them had a
partner but was the poorest in all clinical psychology tests from the beginning of the pandemic (Figure
3F). In Pattern 3, they all had characteristics that made them prone to loneliness or social isolation.

Discussion
            We found that during the COVID-19 pandemic, 30% of PLWH were highly stressed, 44.8% had
depression, and 21.4% had anxiety disorders. Additionally, we found that the depression and anxiety
disorders of some PLWH moved up and down correspondingly to the social infection control measures
during the COVID-19 pandemic. This is the �rst study to evaluate the change in the mental health of
PLWH while the COVID-19 pandemic prolongs and the strength of social infection control changes over
time. The PLWH feel isolated because they do not have a partner, live alone, do not work in society, or
have a history of mental illness, and are expected to experience intense distress, severe depression, and
anxiety disorders due to isolation from society.

Despite the small number of subjects in this study, the median age, the treatment rate of ART, the
effectiveness of suppressed HIV-RNA quanti�cation, and the rate of using an integrase inhibitor regimen,
working, and living alone are not very different from the average PLWH in Tokyo [27]. These patients also
have a well-suppressed HIV viral load and high CD4 counts with long ART, and the medical condition
seems to be well-being.

In another Japanese internet-based survey using the Kessler 6 (K6) in the general population of Japan, a
test like the K10, severe psychological distress was reported in 9.3-11.3% of the population during the
COVID-19 pandemic [28]. In this study, 30% of PLWH were stressed, which was much higher than in
the general Japanese population because PLWH are particularly vulnerable to stress, tend to be isolated
from society due to prejudice and have a high prevalence of mental illness. Of the 30 patients included in
this study, 43.3% had a history of psychiatric visits. It was suggested that during the COVID-19 pandemic,
PLWH might present more substantial mental distress than the general population.

During the COVID-19 pandemic, a multinational online survey of PLWH reported depression in 7.1%-41.0%
and generalized anxiety disorder in 14.3%-39.8% [29]. Since our study reported depression in 44.8% and
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generalized anxiety disorder in 21.4%, the prevalence of depression and generalized anxiety disorder in
PLWH was approximately the same in other countries. In the general population of Japan, depression and
generalized anxiety disorder were reported to be 18.3% and 10.6%, respectively, during the COVID-19
pandemic [7]. PLWH living in Japan may be far more stressed and more than twice as depressed and
anxious as people without HIV infection. Moreover, an online survey of 98 PLWH in Italy during the
COVID-19 pandemic reported that 45% showed psychological distress measured by the Impact of Event
Scale-Revised (ISE-R), which was higher than that in our study [30]. A simple comparison cannot be made
because the psychological tests were different. This result may be because, in Italy, the number of COVID-
19 patients from the early stages of the pandemic was much larger than that in Japan, and more rigorous
social infection control measures were in place than in Japan[25, 31]. Our study implied that the
psychological distress of PLWH might increase as social infection control becomes more rigid, and we
can infer that this is not limited to Japan.

Regarding mental health trends, 85.8% of PLWH (Pattern 1: 42.9% and Pattern 2: 42.9%) improved
regardless of the change in social infection control. The results are not similar to previous studies that
showed a correlation between SI values and mental health trends [29]. However, 14.2% of PLWH had
worse mental health, similar to previous studies. Therefore, it was speculated that the social stringency of
COVID-19 may be related to the mental health of certain PLWH. 

Notably, PLWH with a partner showed improvement from severe distress, moderate depression, and
anxiety in the present study. In the general population, loneliness aggravates mental health and has been
linked to increased depression, generalized anxiety disorder, and suicidal ideation [32]. Employment and
living with a partner may be a protective factor for mental health problems in the COVID-19 pandemic
[33]. It is suggested that intimate connections with others may act as a protective factor for mental health
problems among PLWH. In addition, it is important that PLWH without improvement had a psychiatric
history, were unemployed, and were in a group that suggested loneliness or social isolation. A study
conducted by the University of Chicago’s National Opinion Research Center noted that depression and
acute stress reactions after the COVID-19 pandemic were associated with psychiatric history before the
pandemic [34]. In an environment including loneliness, home isolation, and social distance, patients with
a psychiatric history are more susceptible to mental health deterioration [35]. The PLWH initially
vulnerable to stress may develop mental health problems if combined with other several factors more
susceptible to vulnerability. In Japan, a mental health study conducted during the second surge of the
COVID-19 outbreak reported that unemployment exacerbated depression [36]. This suggests that
loneliness or social isolation may aggravate mental health even during the COVID-19 pandemic in Japan.
Furthermore, due to internalized stigma, PLWH in Japan may fear adverse reactions from others and
avoid interaction with others [37]. The combination of unemployed status and social infection control
measures, which may lead to more time spent alone, may have accentuated loneliness or social isolation
in patients with a psychiatric history. PLWH, who are more likely to be unemployed or have a history of
psychiatric hospital visits, may need to pay attention to their mental health during the COVID-19
pandemic in Japan. Concern about the recurrence of mental illness and restriction of the movement
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included in social infection control measures may also lead to interruptions in medication and counseling
[15]; therefore, early intervention may be necessary for them[38-40].

This study has several limitations that require careful interpretation of the results. The sample size of this
study was insu�cient and may not necessarily represent PLWH in Japan. In addition, since the data were
collected from a single institution, there are limitations in generalizing this data. Thirty and 14 PLWH who
underwent continuous psychological tests were randomly selected; however, statistical analysis could not
be performed due to the small number of subjects. Future studies must increase the number of subjects
and clarify the factors that affect mental health and its transition. Furthermore, this study measured
mental health problems using a self-administered questionnaire. Since psychological questionnaire tests
can deliberately distort answers, the testing method may cause a bias. Moreover, we limited the mental
health problems to distress, depression, and generalized anxiety disorder and did not investigate
obsessive-compulsive disorder or post-traumatic stress disorder (PTSD). In addition, this study did not
consider income or unemployment during the spread of the COVID-19 pandemic, which might have
in�uenced mental health problems. Finally, the course of addiction, such as smoking, opioids, injection
drug use, and alcohol, is unknown.

Further quantitative and qualitative studies on mental health symptoms, their trends, and in�uencing
factors in this study can help examine effective intervention methods during the spread of COVID-19. The
�ndings of this study might contribute to the mental support at large and to society.

Under COVID-19 infection, PLWH in Tokyo are under severe stress. Early intervention in mental health is
essential, especially for PLWH who feel lonely and socially isolated without a partner or are unemployed.
An unexpected outbreak of infectious diseases must occur again. An essential insight we have gained
from the COVID-19 pandemic is that early mental intervention of PLWH is necessary for this kind of
crisis. 

Conclusions
We showed that under the COVID-19 epidemic, 30% of PLWH are highly stressed, 44.8% have depression,
and 21.4% have anxiety disorders. Additionally, If PLWH is apt to feel isolated because they do not have a
partner, live alone, or do not work in society, or if they have a history of mental illness, PLWH is vulnerable
to social infection control.
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Baseline characteristic All patients Patients whose progress was
surveyed 

n=30 n=14

Age† 49.0 (42.3-55.0) 49.5 (39.8-55.8)

History of AIDS-de�ning illness 5 (16.7%) 2 (14.3%)

HIV transmission route

  Men who have sex with men 29 (96.7%) 14 (100.0%)

  Heterosexuals 1 (3.3 ) 0

Current ART use 29 (96.7%) 13 (92.9%)

Current antiretroviral treatment 

  NNRTI-based regimen 2 (6.7%) 2 (14.3%)

  PI-based regimen 3 (10.0%) 1 (7.1%)

  INSTI-based regimen  24 (80.0%) 10 (71.4%)

HIV viral load <50 copies/mL 28 (93.3%) 13 (92.9%)

CD4 count (/μl) † 580.5 (355.0–
770.8)

682.0 (370.0–780.3)

CD8 count (/μl) † 680.5 (560.0–
913.3)

692.0 (627.5–940.0)

Time since diagnosis (years) † 10.0 (8.8-16.0) 10.5 (8.8-14.5)

Employed 18 (60.0%) 8 (57.1%)

Married/having a partner 20 (66.7%) 11 (78.6%)

Living alone 12 (40.0%) 5 (35.7%)

History of psychiatric hospital
visits

13 (43.3%) 7 (50.0%)

Educational level        

  junior high school graduate 1 (3.3%) 1 (7.1%)

  High school graduate 11 (36.7%) 3 (21.4%)

    Two-year college graduate 4 (13.3%) 2 (14.3%)

    Bachelor’s degree or higher 14 (46.7%) 8 (57.1%)

People with a diagnosis of
substance
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use-related disorders 

  Drug-use-related disorders  2 (6.7%) 0  

  Alcohol-use-related disorders 1 (3.3%) 0  

† Median (interquartile range) 

Abbreviations: AIDS, acquired immunode�ciency syndrome; ART, antiretroviral therapy; HIV, human
immunode�ciency virus; NNRTI, non-nucleoside reverse transcriptase inhibitor; PI, protease inhibitor;
INSTI, integrase strand transfer inhibitor

Figures

Figure 1

Number of new cases of COVID-19 and timing of the pandemic in Tokyo

Information related to COVID-19 provided by NHK (Japan Broadcasting Corporation) and the Stringency
Index derived from the Oxford COVID-19 Government Response Tracker.
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Figure 2

Prevalence of distress, depression, and generalized anxiety disorder assessed at �rst psychological test
(n=30). The distress, depression, and anxiety were shown using K10, PHQ-9, and GAD-7 (A, B, C).
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Figure 3

Changes in clinical psychology test values

K10, the Kessler Psychological Distress Scale-10; PHQ-9, the Patient Health Questionnaire-9; GAD-7, the
Generalized Anxiety Disorder-7. ( ) Median K10. ( ) The median PHQ-9. ( ) Median GAD-7 score. Stringency
Index ( ) (A) The moderate distress or mild depression/anxiety from the �rst surge (Pattern 1), Overall
median K10, PHQ-9 and GAD-7 (interquartile range) = 17.5(15.0-20.0), 5.0(4.0-6.0) and 3.0(1.0-6.0). (C)
Severe distress or moderate depression/anxiety during the observation period (pattern 2), overall median
K10, PHQ-9, and GAD-7 (interquartile range) =20.0 [16.8-23.0), 7.5(4.0-10.8], and 5.5 [3.0-8.0]). (E) The
most severe distress and severe depression/anxiety from the �rst surge (pattern 3), overall median K10,
PHQ-9, and GAD-7 (interquartile range) =39.0(32.5-41.0), 19.0(16.5-20.0) and 15.0(13.3-16.8] ). (B) (D) (F)
Distribution of PLWH in patterns 1, 2, and 3, respectively.


