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Association between living
with others and depressive
symptoms in Japanese
hospital workers during the
COVID-19 pandemic
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This Letter presents the findings of a cross-sectional study on the associa-
tion between living with others and depressive symptoms among 1228
workers, aged 21–73 years, from a large hospital and its affiliated
institute in Tokyo, 66.8% of whom had engaged in some sort of
COVID-19-related work. The Introduction, Methods, Results, Discussion,
and Tables are presented as an online supplement (Appendix S1).

The COVID-19 pandemic is having a particularly significant psy-
chological impact on health-care workers, with 25% reported to be
depressed during the pandemic.1 Health-care workers are not only at
higher risk of exposure to SARS-CoV-2 and increased workloads,2

but also social isolation and rejection due to the high probability that they
will come into contact with potentially infectious COVID-19 patients.3

Social support has been recognized as a protective factor for mental
health among health-care workers during the COVID-19 pandemic.4

However, social restrictions lead to reduced access to support from family
and friends, and degrade social support systems, which can cause loneli-
ness and depressed mood.5 In particular, individuals who live alone may
be at high risk of adverse psychological conditions when they miss out on
opportunities for emotional exchange and social support with cohabitants.
These findings indicate the need to explore the relation between living
alone and depressive symptoms during pandemic-related restrictions.

While accumulating evidence suggests that living alone exacerbates
depressive symptoms,6 research on this issue among health-care workers
during the COVID-19 pandemic is scarce. To our knowledge, only one
recent study in China has investigated the relation between living alone
and depression symptoms in medical staff during the COVID-19
pandemic.7

The aim of this study was to examine the cross-sectional associa-
tion of living with others with depressive symptoms among staff mem-
bers at the National Center for Global Health and Medicine (NCGM)
in Tokyo, Japan, a leading institute in the response to COVID-19 in
Japan.

Data for the present study were derived from the NCGM Clinical
Epidemiology Study on SARS-CoV-2 Antibody, an ongoing clinical epi-
demiological study conducted among workers at NCGM. The first wave
of the survey, conducted in July 2020, mainly targeted those who had

engaged in COVID-19-related work or had worked in a department with
high risk of SARS-CoV-2 infection. Of 1579 eligible participants, 1228
employees participated in the survey. Depressive symptoms were assessed
using a two-question case-finding instrument for depression.8 Living sta-
tus was categorized into living ‘alone,’ ‘with one person,’ ‘with two
people,’ ‘with three people,’ or ‘with four people or more.’ To examine
the cross-sectional association between living with others and depressive
symptoms, we performed multiple logistic regression analysis and calcu-
lated the odds ratios (OR) and 95% confidence intervals of depressive
symptoms for living with others, using those who lived alone as the
reference group. Variables adjusted in the multivariate model were age,
sex, occupation, working hours, degree of possible exposure to SARS-
CoV-2, leisure-time physical activity, smoking status, alcohol consump-
tion, sleep duration, body mass index, comorbidity of chronic disorders,
and dietary factors. Details of variables used in this analysis are described
in Appendix S2.

Of 1228 participants, 268 participants (21.8%) were identified as
having depressive symptoms. The OR of depressive symptoms tended to
decrease with increasing number of cohabitants. To our knowledge, this
is one of only a few studies to have investigated the association between
living with others and depressive symptoms in hospital workers during
the COVID-19 pandemic.

Our findings agree with those of a meta-analysis of observational
studies among the elderly, which indicated that older people living alone
have a higher risk of depression than those living with others.6 In a cross-
sectional study conducted in China during the COVID-19 pandemic,
medical staff living alone reported significantly higher depressive symp-
toms than those living with others.7 We confirmed that living with others
is associated with the mental health of hospital workers during the
COVID-19 pandemic, even after adjustment for sleep and mood-related
dietary factors. The present study is limited due to its cross-sectional
design and lack of detailed information on family members/cohabitants.
Further studies are required to address these issues.
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Supporting information
Additional Supporting Information may be found in the online version of
this article at the publisher’s web-site:

Appendix S1. Introduction, Methods, Results, Discussion, and Tables.

Appendix S2. Details of variables used in this analysis.
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Evaluation of pathological
sleepiness by Multiple Sleep
Latency Test and 24-hour
polysomnography in patients
suspected of idiopathic
hypersomnia

doi:10.1111/pcn.13196

Sleepiness is considered not to be unidimensional. The International
Classification of Sleep Disorders, 3rd edition (ICSD-3) employs two
criteria for ‘pathological sleepiness’ for idiopathic hypersomnia: (i) sleep
prolongation with a 24-h total sleep time (TST) ≥ 660 min, measured
either by 24-h polysomnography (24-h PSG) or by wrist-actigraphy-based
sleep time averaged for at least 7 days; and high sleep propensity with a
mean sleep latency (mSL) of ≤8 min on the Multiple Sleep Latency Test
(MSLT).1 The MSLT evaluates the tendency to fall asleep during daytime
nap opportunities and serves as the gold standard for the diagnosis of cen-
tral disorders of hypersomnolence. However, recent studies indicate that
the MSLT is inadequate to delineate hypersomnia other than narcolepsy
type 1.2–4 Although several attempts using continuous PSG monitoring
have been performed,5–7 appropriate markers for idiopathic hypersomnia
have not been established.8 We performed 24-h PSG, standard PSG, and
MSLT to understand the difference between the two aspects of sleepiness.
This study was approved by the Ethics Committees of the Institute of
Neuropsychiatry and Tokyo Metropolitan Institute of Medical Science.
All patients gave written informed consent.

Forty consecutive patients visiting Seiwa Hospital with suspected
idiopathic hypersomnia with long sleep time were evaluated by 3-day
sleep studies – unattended 24-h PSG, followed by PSG and MSLT – from
January 2017 to June 2019. Clinical and PSG variables from 35 eligible
patients were compared to search for markers of pathological sleepiness.
Our patients turned out to share clinical symptoms characteristic of

idiopathic hypersomnia. (Detailed methods and characteristics of our
patients are provided in Supplementary Information, Table S1.)

Twenty-nine of 35 patients were confirmed to have pathological
sleepiness as determined either with 24-h PSG TST ≥ 660 min
(27 patients) or MSLT mSL ≤ 8 min (six patients). Only four patients
met both criteria, indicating that pathological sleepiness determined with
24-h PSG and MSLT reflected different aspects of sleepiness (see Supple-
mentary Fig. S1).

We next searched for markers characteristic of patients with sleep
prolongation or high sleep propensity. There were no differences in demo-
graphic data, self-reported measures, or clinical symptoms except for
higher percentage of ‘always unrefreshed nap’ in those with sleep prolon-
gation and higher percentage of ‘experience of sleep attack’ and lower
percentage of ‘long nap’ in those with high sleep propensity (Table S1).
As expected, we confirmed shorter MSLT mSL in the high-sleep-
propensity group and longer 24-h PSG TST in the sleep-prolongation
group (Table 1). No conventional PSG variables predicted sleep prolonga-
tion. Some sleep variables on 24-h PSG were identified as possible
markers for sleep prolongation: shortened REM latency (P = 0.026),
lower 24-h PSG_N3 (%TST; P = 0.020), more non rapid eye movement
(NREM)-REM cycle counts (P = 0.0002), and shorter NREM-REM cycle
duration (P = 0.046). Binary logistic regression analyses confirmed that a
symptom of ‘always unrefreshed upon waking’ (odds ratio [OR] 44.1,
P = 0.021), 24-h PSG REM latency (OR 1.009, P = 0.027), and 24-h
PSG NREM-REM cycle duration (OR 1.07, P = 0.06) were independent
predictors of pathological sleep prolongation. Similar analyses revealed
that a symptom of ‘experience of sleep attack’ was independently associ-
ated with high sleep propensity (OR 0.11, P = 0.023). (See Table S2.
Detailed description for Table 1 and S2 are provided in Supplementary
Information.)

Twenty-five of the 35 patients fulfilled the ICSD-3 criteria for
idiopathic hypersomnia, two with narcolepsy type 2, two with pathologi-
cal sleepiness without a diagnosis (sleep prolongation with multiple
sleep-onset REM periods [SOREMP]), and six with non-hypersomnia.
The sensitivity, specificity, and accuracy of two tests for the diagnosis of
ICSD-3-defined idiopathic hypersomnia were calculated. Test sensitivity
was 12% with MSLT and 92% with 24-h PSG, test specificity was 80%
and 60%, and accuracy was 34% and 83%, respectively (Table S3). The
low sensitivity and accuracy of MSLT may be partly due to the sampling
bias because we performed 24-h PSG only for those with habitually long
self-reported sleep time. However, our results indicated that 79% (23/29)
of our patients with pathological sleepiness would be overlooked if they
were evaluated with MSLT alone, replicating that idiopathic hypersomnia
patients often fail to show high sleep propensity.1, 6, 9, 10 Although the
presence of multiple SOREMP reflects the pathophysiology of narcolepsy,
there is no evidence that their absence is related to the pathophysiology of
idiopathic hypersomnia. In this study, four of 27 (14.8%) patients with
pathological sleep prolongation showed multiple SOREMP on MSLT.
Further studies with larger sample sizes are required to clarify the signifi-
cance of SOREMP and other REM abnormalities in those with sleep pro-
longation. (REM abnormality and limitations of this study are described
in detail in Supplementary Information.)

Our study indicates that the two aspects of sleepiness, sleep prolon-
gation and high sleep propensity, are fundamentally different, and that
24-h PSG should be used as a first-line diagnostic tool for idiopathic
hypersomnia with long sleep time.
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