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Abstract

Purpose This study investigated the associations between some factors related to working from home status (WFHS) and
positive/negative experiences due to social distancing and their interactions effects on depressive symptoms during the
COVID-19 pandemic.

Methods A random population-based telephone survey interviewed income-earning adults in the Hong Kong general popu-
lation during April 21-28, 2020 (n=200).

Results Mild to severe depression (according to PHQ-9) was reported by 12% of the participants. The prevalence of WFHS
categories was 14% for 3—7 days and 13% for > 8 days (past 2 weeks). The multivariable regression analysis showed that,
social isolation (f=10.36; p <0.001), relaxation feeling in daily life (f=— 0.22; p=0.002), and WFHS > 8 days (=0.15;
p=0.027), but not perceived huge inconvenience and improved family relationship, were associated with depressive symp-
toms. Statistically significant interaction effects were found. Some positive experiences buffered the potential harms of some
negative experiences of social distancing on depressive symptoms; WFHS > 8 days significantly moderated the risk/protective
effects of social isolation, improved family relationship, and relaxation feeling on depressive symptoms.

Conclusions Social distancing is double-edged. Positive experiences should be maximized while negative experiences be
minimized, as both were directly and interactively associated with depression. Intensive but not mild to moderate (< 80%)
WFHS may impact depressive symptoms negatively via its direct association with depression; it also moderated the associa-
tions between positive/negative experiences due to social distancing and depression. Further research is required to discern
the inter-relationships among WFHS, positive/negative experiences of social distancing, and depression to better cope with
the stressful pandemic.
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Introduction

Globally, there were over 182 million cases of coronavirus
disease 2019 (COVID-19) and around 4 million deaths (July
1,2021) [1]. As asymptomatic transmission of COVID-19 is
common [2, 3], governments have widely adopted compre-
hensive social distancing measures, including conventional
means (e.g., closure of schools and cancelation of public

P< Joseph T. F. Lau
jlau@cuhk.edu.hk

Centre for Health Behaviours Research, Jockey Club School
of Public Health and Primary Care, The Chinese University
of Hong Kong, Hong Kong, China

events) used during SARS and HIN1 [4, 5] and unprec-
edented measures (e.g., mandatory working from home
and restriction of gathering size) [6—11]. Although social
distancing is an obvious stressor (e.g., threats to employ-
ment, inconvenience, and social isolation) that escalates
mental distress, the relationship has been scarcely studied.
A Germany study documented a 20% increase in the number
of helpline contacts received during the first week of the
lockdown; the heightened levels of loneliness, anxiety, and
suicidal ideation were related to the strictness of the states’
lockdown [12]. Another U.S. study found non-significant
associations between implementation of the state-level
gathering measures (e.g., home-staying and banning large
gatherings) and mental distress (e.g., depression/suicidal
attempts) [13].
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A dearth of studies has looked at the associations between
positive and negative experiences due to social distancing
and mental distress. First, social distancing reduces social
activities and may result in isolation/disconnection that
induces mental distress (e.g., depression and anxiety) [14,
15]. Second, social distancing causes substantial inconven-
ience (e.g., closure of public facilities and schools/classes,
working-from-home, and travel restrictions) that may induce
mental distress; such a relationship has not been studied.
Third, social distancing has positive impacts. It has slowed
down the exhaustive pace of urban lifestyles and spared
time/energy for personal and family life. Positive percep-
tions toward social distancing [e.g., “(it) had not been hard”,
and “more time with family members”] have been reported
[16]. Relaxation is protective against mental distress [17],
while good family relationship/communication are impor-
tant protective coping resources [18, 19].

Working from home is a modern trend [20, 21] that is
likely to expand in the future [22]. In many countries (e.g.,
the U.K. [23], Germany [24], and the U.S. [25]), work-
ing from home during the COVID-19 pandemic had been
mandatory; 37.7% of the adults in mainland China worked
from home during the COVID-19 pandemic [26]. In Hong
Kong where the present study was conducted, civil servants
worked from home from early February to May 4, 2020,
while many offices followed the suit from March to May.
As working from home involves positive (e.g., work-life
balance, saving transportation time, and schedule flexibil-
ity) and negative attributes (e.g., less sustained motivation,
sub-optimal working environment, difficulty in unwinding
after work, and longer working hours) [27], its relationship
with mental distress is potentially mixed. Previous studies
found that those who worked away from offices using digital
technologies (‘remote workers’) reported higher levels of
loneliness and negative emotions [28, 29]; another report
found that ‘remote workers’ were more stressful than their
counterparts working at the office [30]. However, other stud-
ies reported lower levels of stress among ‘remote workers’
[29] and non-significant associations between working from
home and general health/mental health [26].

Besides looking at the direct effects of working from
home and experiences due to social distancing, the present
study tested a number of interaction effects. First, as working
from home has been occurring in the context of social dis-
tancing during the COVID-19 pandemic, it may interact with
the positive and negative experiences due to social distanc-
ing to jointly affect mental distress. A novel hypothesis was
tested in this study about whether working from home would
modify the potential impacts of positive and negative experi-
ences due to social distancing on depression. For instance, a
longer period of working from home might amplify the neg-
ative impact of social isolation due to social distancing on
depression. Second, the various types of experiences due to
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social distancing (e.g., social isolation, inconvenience, and
change in family relationship) were potential risk and protec-
tive factors of depression, they might also interact with each
other. In the literature, protective and risk factors sometimes
interact with each other to affect mental distress [31, 32].
For instance, a protective factor may buffer the detrimental
effect of a risk factor [33], or a risk factor might wash out
part of the positive effect of a protective factor [31], or two
protective (or risk) factors might interact with each other
[34] to affect mental distress. The two sets of interaction
hypotheses are novel and have implications on programs
promoting mental health during the COVID-19 period.

The present study hence, investigated some objectives
that have not been reported in literature: (1) the levels of
working from home status (WFHS), positive experiences
due to social distancing (improved family relationship and
relaxation feeling in daily life), and negative experiences
due to social distancing (social isolation and perceived
huge inconvenience) among income-earning adults aged
18-65 years in the Chinese Hong Kong general popula-
tion, (2) potential factors of depressive symptoms including
WEFHS, positive social distancing experiences, and negative
social distancing experiences, (3) the interactions between
the positive and negative experiences due to social distanc-
ing on depressive symptoms, and (4) the moderation effects
of WFHS on the associations between the positive/negative
experiences due to social distancing and depressive symp-
toms. The alternate hypotheses included (a) the positive/
negative experiences due to social distancing would be nega-
tively/positively associated with depressive symptoms; (b)
WEFHS would be positively or negatively associated with
depressive symptoms; (c) the positive experiences would
interact with the negative experiences to affect depressive
symptoms (for instance, the positive experience of improved
family relationship due to social distancing would buffer the
association between social isolation on depressive symp-
toms, while improved family relationship and relaxation
feeling in daily life would be synergistic in reducing the risk
of depression); (d) WFHS would moderate the associations
between the positive/negative experiences and depressive
symptoms (for instance, the risk effect of social isolation on
depressive symptoms would be stronger among those with
intensive WFHS than the others).

Methods
Participants and data collection

A random cross sectional population-based telephone
survey was conducted among Hong Kong Chinese adults
(aged > 18 years) during April 21-28, 2020. Telephone
numbers were randomly drawn from the sampling frame
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of the most updated residential telephone directory. The
high penetration rate of household phones in Hong Kong
of 84.9% (May, 2020) [35] supports the research design.
The household member whose birthday was closest to the
interview date was invited to join the study. Unanswered
telephone calls were given at least three attempts before
being classified as invalid. Unavailable eligible participants
were contacted again by appointments. Participants were
anonymously interviewed for 10-15 min between 6 and
10:30 pm by some experienced research staff. No incen-
tives were given to the participants. Verbal informed consent
was obtained prior to the commencement of the survey. The
study was approved by the ethics committee of the corre-
sponding author’s affiliated institution.

Of the 552 contacted eligible persons, 300 completed the
interviews (response rate: 300/552 =54.3%). A paper based
on the parent sample (n=300) has been published [36]. A
subsample (n=200) of all the income-earning participants
aged <65 was selected from the parent sample for this
report, as most of those aged > 65 were retired and would
find working from home less relevant.

Measures
Background factors

Information about sex, age, current marital status, and edu-
cational level was collected.

Depressive symptoms

The 9-item Patient Health Questionnaire (PHQ-9) was used
to assess depressive symptoms. It was validated in Chinese
populations and showed good psychometric properties [37].
The items asked about the frequencies that specific depres-
sive symptoms (e.g., “little interest or pleasure in doing
things” and “feeling down, depressed, or hopeless”) had
occurred during the past 2 weeks (0 =not at all to 3 =nearly
every day). Summative scores > 5, 10, 15, and 20 were
defined as mild, moderate, moderately severe, and severe
depression, respectively. In the present study, Cronbach’s
alpha of PHQ-9 was 0.84.

Working from home status (WFHS)

The WFHS variable has three categories according to the
number of days experiencing working from home in the past
2 weeks: (1) the reference group: WFHS =0-2 days (includ-
ing those with self-employment), (2) WFHS =3-7 days, and
(3) WFHS > 8 days.

Experiences due to social distancing
Negative experiences:

1) Social Isolation due to Social Distancing Scale (SISDS):
The 4-item scale assessed the levels of social isolation
due to social distancing during the pandemic [ (i) loneli-
ness, (ii) loss of peer’s social support, (iii) less intimate
relationship with friends, and (iv) boredom] (five points:
1 =never to 5=always; Cronbach’s alpha=0.81).

2) Perceived huge inconvenience due to social distancing:
The item was “Social distancing has caused me huge
inconvenience” (1 =extremely disagree to 5 =extremely
agree).

Positive experiences:

1) Improved relationship with family members due to
social distancing: The item asked how often the partici-
pant had experienced improved relationship with his/her
family members due to social distancing” (1 =never to
5 =always).

2) Relaxation feeling in daily life due to social distanc-
ing: An item asked how often the participant felt more
relaxed in his/her daily life due to social distancing
(1 =never to 5 =always).

Statistical analyses

The sample size planning was conducted using the Tests
for One Correlation Module in the PASS 11.0. Assuming
power =0.80 and alpha=0.05, the sample size of 200 would
have the smallest detectable correlation coefficient (r) of
0.20, which represents a small effect size [38]. It deems to be
adequate. Three types of regression analyses were performed
to investigate the associations between the independent vari-
ables (i.e., WFHS and the positive/negative experiences due
to social distancing) and depressive symptoms, including
(1) simple (bivariate) regression between two variables, (2)
regression models involving one of the five independent var-
iables (e.g., WFHS) adjusted for all the studied background
variables, and (3) a summary regression model including all
the five independent variables simultaneously in the same
model (the “Enter” option as the variable selection method
in regression analysis).

The interaction effects were tested by using hierarchi-
cal linear regression analyses. The direct effect models
including two of the independent variables were tested
(e.g., WFHS and perceived huge inconvenience), adjusted
for background variables; the interaction terms (e.g.,
WFHS X perceived huge inconvenience) were then added
to the direct effect models to test the statistical significance
of the interaction term. This is a standard epidemiological
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approach to test interactions [39]. Structural equation mod-
eling (SEM) method is another option, which in this case
yielded almost the same results compared to the regression
approach. As this study involved neither latent variables,
nor multiple dependent variables, nor complicated path-
ways, the results of the regression approach, but not SEM,
is presented hereby.

All statistical analyses were performed by using SPSS
21.0. Statistically significant levels were defined as
p <0.05.

Results
Descriptive statistics (Table S1)

More than half of the participants were females (67.0%),
aged <55-years old, and being currently married/cohabi-
tating with someone (64.0%). Around one third (33.5%)
had received tertiary education or above. The prevalence
of mild (PHQ-9 >5) and moderate-to-severe (PHQ-9 > 10)
depression was 8.5% and 3.5%, respectively; the mean
(SD; range) PHQ-9 score was 1.7 (3.0; 0-24). The distri-
bution of the WFHS variable was 73.0% (0-2 days), 14.0%
(3-7 days), and 13.0% (=8 days) in the past 2 weeks.
About 1/4 (26.0%) frequently/always perceived at least one
of the four specific social isolation experiences: loneliness
(9.0%), loss of peer’s social support (11.0%), less intimate
relationship with friends (6.5%), and boredom (23.5%);
the mean (SD; range) SISDS score was 7.7 (3.4; 4-20).
Furthermore, about 1/3 (34.0%) agreed/extremely agreed
that social distancing was hugely inconvenient; about 1/5
frequently/always felt improved relationship with family
members (22.0%) and relaxed in daily life (17.7%) due to
social distancing.

Correlations among the independent variables
(Table S2)

(1) WFHS was positively correlated with perceived huge
inconvenience (r=0.22; p=0.002), but not with the other
three types of positive/negative experiences due to social
distancing. (2) Positive correlations were observed between
SISDS and perceived huge inconvenience (r=0.20;
p=0.004) and between improved family relationship and
relaxation feeling in daily life (r=0.33; p <0.001), respec-
tively. (3) The individual correlations between the nega-
tive experiences and positive experiences were statisti-
cally non-significant, except for the positive association
between SISDS and relaxation feeling in daily life (r=0.26;
p<0.001).
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Associations between the background variables
and the independent variables

Participants aged 56—65 years were more likely than others
to have perceived huge inconvenience (f=0.21, p=0.012)
and improved relationship with family members due to
social distancing (#=0.27, p=0.001). The other associa-
tions between the background factors and WFHS/SISDS/
relaxation feeling in daily life were statistically non-signifi-
cant. The results are not presented in the tables.

Factors of depressive symptoms

None of the background factors (sex, age, marital status,
and educational level) were significantly associated with
depressive symptoms; such data were not presented in the
tables. (1) The Pearson correlation coefficients between
SISDS/improved family relationship/relaxation in daily
life/perceived inconvenience and depressive symptoms were
0.28 (p<0.001)/=0.16 (p=0.027)/-0.17 (p=0.019)/0.13
(p=0.065). WFHS was not significantly associated with
depressive symptoms according to the overall ANOVA test
(p=0.188); the comparison between WFHS > 8 days versus
WFHS =0-2 days showed a p value of 0.076). (These data
are not presented in the tables). Betas of similar bivariate
regression models are shown in Table 1. (2) In the adjusted
analyses, the four types of positive/negative experiences
due to social distancing were all significantly associated
with depressive symptoms [(a) SISDS (5=0.29, p <0.001),
(b) perceived huge inconvenience (f=0.17, p=0.013),
(c) improved family relationship (f=— 0.15, p=0.038),
(d) relaxation feeling in daily life (f=— 0.16, p=0.024)],
whereas, the associations between WFHS > 8 days / 3—7 days
and depressive symptoms were non-significant (f=0.13,
p=0.073/=-0.01, p=0.919). 3) In the adjusted summary
model that contains all the independent variables (Table 1),
significant associations with depression were found for the
factors of WFHS > 8 days (f=0.15, p=0.027; reference
group: WFHS =0-2 days), SISDS (#=0.36, p <0.001)
and relaxation feeling in daily life (f=— 0.22, p=0.002),
whereas, improved family relationship (f=— 0.13,
p=0.059) and perceived huge inconvenience (f=0.09,
p=0.196) were statistically non-significant.

Testing the interaction effects

In Table 2 (Model 2a to 2f), one of the six interaction
items between the pairs of positive and negative expe-
riences [i.e., improved family relationship X perceived
huge inconvenience (f=— 0.56, p=0.010)] was statis-
tically significant. In Fig. 1, improved family relation-
ship buffered the risk effect of perceived huge incon-
venience on depressive symptoms; the risk effect of
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Table 1 Univariate and multivariate linear regression analysis (n=200)
Dependent variable: depressive symptoms
Simple linear regression Adjusted linear regression models® Summary model®
$(95% CI) P £ (95% CI) p B (95% CI) )4
Working from home status
(WFHS)
WFHS =0-2 days Ref=1.0 Ref=1.0 Ref=1.0
WFHS =3-7 days —-001(-0.15t00.13) 0.885 —0.01(-0.15t0 0.13) 0919 —-0.02(—0.15t00.11) 0.773
WEFHS > 8 days 0.13 (- 0.01 to 0.27) 0.070  0.13 (- 0.01 t0 0.27) 0.073  0.15(0.02-0.28) 0.027
SISDS 0.28 (0.17-0.41) <.001 0.29 (0.16-0.42) <0.001 0.36 (0.23-0.49) <0.001
Perceived huge inconvenience 0.13 (= 0.01 t0 0.27) 0.060 0.17 (0.04-0.31) 0.013 0.09 (— 0.05 t0 0.22) 0.196
Improved family relationship —0.16 (—=0.20to —0.11) 0.023 —0.15(—-0.28to —0.01) 0.038 —0.13(=0.26t0 0.01) 0.059

Relaxation feeling in daily life

—0.17 (- 0.30to — 0.03) 0.016

-0.16 (= 0.29t0o — 0.02) 0.024

—0.22(=0.35t0 —0.08) 0.002

SISDS the Social Isolation due to Social Distancing Scale, CI confidence interval

“Individual models that were adjusted for the studied background variables (sex, age, marital status, and educational levels) were fit

YA single multivariable regression model was fit, with all five independent variables being entered into the same model and adjusted for the stud-

ied background variables

Table 2 Testing the interaction effects between the negative and positive experiences due to social distancing onto depressive symptoms

(n=200)

Dependent variable: depressive symptoms

B (95% CI) p B (95% CI) p
Model la Model 2a

Improved family relationship —0.20 (- 0.33t0 — 0.06)  0.004 —0.10 (- 0.04 t0 0.20) 0.504

SISDS 0.32 (0.19-0.45) <.001 0.40 (0.13-0.68) 0.004

Improved family relationship X SISDS —0.14 (= 0.55 t0 0.26) 0.490
Model 1b Model 2b

Improved family relationship —0.15(-0.29t0 - 0.02) 0.028 0.26 (— 0.09 to 0.60) 0.144

Perceived huge inconvenience 0.18 (0.04-0.32) 0.009 0.49 (0.22-0.76) <0.001

Improved family relationship X Perceived huge inconvenience —0.56 (- 0.99t0 - 0.13) 0.010
Model 1c Model 2¢

Relaxation feeling in daily life —-026(-039t0-0.12) <.001 0.03 (= 0.29 t0 0.36) 0.844

SISDS 0.36 (0.23-0.49) <.001 0.56 (0.32-0.80) <0.001

Relaxation feeling in daily life X SISDS —0.41 (- 0.83t00.01) 0.057
Model 1d Model 2d

Relaxation feeling in daily life —-0.17(-0.30to — 0.05) 0.013 0.09 (- 0.26 t0 0.44) 0.602

Perceived huge inconvenience 0.19 (0.05-0.32) 0.007 0.36 (0.11-0.62) 0.005

Relaxation feeling in daily life X Perceived huge inconvenience —0.35 (= 0.77 t0 0.08) 0.111
Model le Model 2e

Improved family relationship —0.10 (- 0.25 t0 0.05) 0.177 —0.18 (- 0.44 t0 0.09) 0.184

Relaxation feeling in daily life —0.12 (- 0.27 t0 0.03) 0.107 —-0.23(-0.57~0.11) 0.191

Improved family relationship X Relaxation feeling in daily life 0.16 (— 0.30 to 0.62) 0.495
Model 1f Model 2f

SISDS 0.26 (0.13-0.40) <0.001  0.20 (- 0.13 t0 0.54) 0.237

Perceived huge inconvenience 0.12 (— 0.02 to 0.25) 0.095 0.06 (— 0.25 t0 0.38) 0.712

SISDS X Perceived huge inconvenience 0.10 (— 0.38 t0 0.58) 0.701

The models were adjusted for background variables (sex, age, marital status, and educational levels)

SISDS the Social Isolation due to Social Distancing Scale, CI confidence interval
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—— Alower level of improved family relationship (value=1 “never”; 25 percentile)

--m-- A higher level of improved family relationship (value=3 “sometimes”; 75 percentile)

b=.944; p=<.001

Depressive symptoms

(%)

A lower level of perceived huge inconvenience A higher level of perceived huge inconvenience

Fig.1 Moderation effect of improved family relationship between
perceived huge inconvenience and depressive symptoms

perceived huge inconvenience on depressive symptoms
was non-significant among those with stronger improved
family relationship. In Table 3, three interaction terms
[i.e., WFHS > 8 days x SISDS (#=0.55, p=0.005),
WFHS > 8 days X improved family relationship (f=— 0.49,
p=0.004), and WFHS > 8 days X relaxation in daily life
(f=-0.61, p<0.001)] were statistically significant, while
the interaction between WFHS > 8 days and perceived
huge inconvenience and the four interaction between
WFHS =3-7 days and positive/negative experiences (e.g.,
WFHS =3-7 days X relaxation feeling in daily life) were
statistically non-significant. Figure 2a shows that the posi-
tive association between SISDS and depressive symptoms
was significant in the WFHS > 8 days group, and was also
stronger (a deeper slope) than that of the WFHS =0-2 days
group (the reference group); the corresponding slope was
non-significant in the WFHS =3-7 days group (the inter-
action effect involving WFHS =3-7 days was non-signif-
icant). Figure 2b and c show that the protective effects of
the positive experiences (improved family relationship and
relaxation feelings in daily life) on depressive symptoms,
as reflected by the negative slopes, were significant in the
WEFHS > 8 days group, but neither WFHS =3-7 days nor
WFHS =0-2 days groups. Figure 2b and 2c further show
that the WFHS > 8 days group reported much higher lev-
els of depressive symptoms than the WFHS =3-7 days
and WFHS =0-2 days groups both at lower levels of
improved family relationship and relaxation feeling in
daily life. In reverse, the level of depressive symptoms
was slightly lower in the WFHS > 8 days group than in the
WFHS =3-7 days and WFHS =0-2 days groups at higher
levels of improved family relationship and relaxation feel-
ing in daily life due to social distancing.
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Discussion

About one-eighth of the participants showed mild-to-
severe depression. The prevalence of moderate to severe
(PHQ-9 > 10) was 3.5%, which was comparable to that of
4.3% in the Hong Kong general population in 2009 [40],
but was lower than the 11.2% reported in 2019 when there
was violent social unrest that had resulted in over 7000
arrests [41], which has calmed down during the COVID-19
period. Thus, the level of population mental distress might
have returned to a ‘normal’ state. Higher prevalence of
mild-to-severe depression (also based on PHQ-9) during
the COVID-19 pandemic has been reported in some other
general populations, such as Nepal (25.3%) [42], Australia
(52.1%) [43], Iran (60.2%) [44], Austria (54.6%) [45], and
U.K. (63.9%) [45]. The prevalence of depression in this
study might have been underestimated, due to potential
selection bias caused by the relatively low response rate
(<60%), as non-respondents might have more depressive
symptoms than those participating in research studies [46].
However, the differences from that of other countries seem
too large to be dismissed. The reasons of the lower preva-
lence of depression in Hong Kong might be related to the
low number of COVID-19 cases and less stringent social
distancing measures exercised in Hong Kong, but confir-
mation is needed.

Social distancing measures are controversial and
have met resistance in multiple countries, due to result-
ing potentially severe financial burden and restriction on
personal freedom. Loneliness was one of the key conse-
quences of social distancing [14, 15]. The present study
found that 26% of the participants had expressed at least
one dimension of social isolation (loneliness, boredom,
less intimate social relationship, and loss of peer’s social
support) due to social distancing, which can be consid-
ered loss of personal and social resources [47]. According
to the Conservation of Resource (COR) theory, loss of
resources are key mechanisms that trigger stress responses
that lead to mental distress [48]. The COR theory has been
applied to other studies on mental distress [47, 49, 50] and
is supported by our data. Future studies need to look at
what extent social isolation could be reduced by means of
social media during the COVID-19 period. A Singaporean
study found that older people at risk of social isolation
were substantially less likely to use devices and technol-
ogy for social connections during the COVID-19 pan-
demic [51]. Attention should be paid to potential disparity
in accessibility to social media in special social groups.
For instance, social media was not used by around 60% of
people aged over 65 years in the U.S. [52]. Subsidies to
access and enhancement of skills for Internet use among
disadvantaged people (e.g., those on social security) may
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Table 3 Testing the interaction effects between WFHS and positive/negative experiences due to social distancing onto depressive symptoms

Depressive symptoms

£ (95% CI) p $ (95% CI) P
Model 3a Model 4a
WFHS X social isolation
SISDS 0.30 (0.17-0.43) <0.001 0.26 (0.06-0.46) 0.010
WEFHS =0-2 days Ref=1.0 Ref=1.0
WEFHS =3-7 days —0.02 (- 0.15t00.12) 0.813 0.09 (— 0.37 to 0.56) 0.693
WEFHS > 8 days 0.15 (0.01-0.28) 0.031 —0.21(- 0.61 to 0.19) 0.302
WEHS =0-2 days x SISDS Ref=1.0
WFHS =3-7 days x SISDS —0.14 (- 0.61 t0 0.32) 0.546
WEHS > 8 days x SISDS 0.55 (0.16-0.94) 0.005
Model 3b Model 4b
WEFHS X perceived huge inconvenience
Perceived huge inconvenience 0.16 (0.02-0.30) 0.026 0.18 (= 0.06 to 0.40) 0.100
WEFHS =0-2 days Ref=1.0 Ref=1.0
WEFHS =3-7 days —0.03(-=0.17t0 0.11) 0.651 —0.17 (- 0.69 to 0.36) 0.532
WFHS > 8 days 0.10 (- 0.05 to 0.24) 0.196 0.03 (— 0.55 to 0.60) 0.936
WFHS =0-2 days X perceived huge inconvenience Ref=1.0
WEFHS =3-7 days X perceived huge inconvenience 0.11 (- 0.43 to 0.66) 0.687
WFHS > 8 days X perceived huge inconvenience 0.26 (— 0.32 t0 0.84) 0.390
Model 3c Model 4c
WEFHS X improved family relationship
Improved family relationship —-0.15(-0.29to — 0.01) 0.030 —0.18 (= 0.39t0 0.02) 0.073
WFHS =0-2 days Ref=1.0 Ref=1.0
WFHS =3-7 days —0.01 (- 0.15~0.13) 0.879 —0.28 (- 0.66 to 0.10) 0.150
WFHS > 8 days 0.14 (- 0.01~0.27) 0.058 0.70 (0.39-1.02) <0.001
WFHS =0-2 days X improved family relationship Ref=1.0
WFHS =3-7 days X improved family relationship 0.27 (— 0.12 to 0.66) 0.176
WFHS > 8 days X improved family relationship —0.49 (- 0.81 to — 0.16) .004
Model 3d Model 4d
WEFHS X relaxation feeling in daily life
Relaxation feeling in daily life —0.16 (- 0.30to — 0.02) 0.018 —0.04 (- 0.25t00.18) 0.726
WFHS =0-2 days Ref=1.0 Ref=1.0
WFHS =3-7 days 0.01 (= 0.14t0 0.14) 0.950 0.01 (= 0.36 t0 0.38) 0.960
WEFHS > 8 days 0.14 (- 0.01 to 0.28) 0.052 0.80 (0.49-1.12) <0.001
WFHS =0-2 days X relaxation feeling in daily life Ref=1.0
WFHS =3-7 days X relaxation feeling in daily life —0.06 (- 0.43-0.32) 0.768
WEFHS > 8 days X relaxation in daily life —0.61 (—=0.94t0 —0.27) <0.001

The models were adjusted for background factors (sex, age, marital status, and educational levels)

WFHS working from home status in the past two weeks, SISDS the Social Isolation due to Social Distancing Scale, CI confidence interval

be essential. However, as overuse of social media might
also increase loneliness [53], caution about overuse of
social media during the pandemic is important.

Another negative consequence of social distancing was
perceived huge inconvenience, which was reported by about
one-third of the participants. It is noteworthy that older par-
ticipants (> 55) were more likely than others to report per-
ceived huge inconvenience. They might rely more on offline
services than younger people. Perceived huge inconvenience

was positively associated with mental distress in the adjusted
analysis of single independent variable but not in the sum-
mary model after adjusting for other types of positive and
negative experiences due to social distancing and WFHS.
The turning of the variable of perceived huge inconvenience
into non-significance in the latter model may be due to its
associations with other negative experiences due to social
distancing. It is important to assist people to overcome
potential inconvenience encountered during the pandemic
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40

32

24

Depressive symptoms

Lower level of social isolation

WFHS 3-7 day
Slope = -0.08; p = .884

WFHS > 8 days:
Slope =2.27, p =.001

WFHS 0-2 days:
Slope = 0.26, p = .011

Higher level of social isolation

(a) Moderation effect of WFHS on
the association between social
isolation and depressive symptoms

24

WFHS > 8 days:
Slope = -5.44, p = .001

WFHS 3-7 days:
Slope = 1.37; p = .287
WFHS 0-2 days:
Slope = -0.45, p = .075

Depressive symptoms
»

Higher level of improved
family relationship

Lower level of improved
family relationship

(b) Moderation effect of WFHS on the
association between improved family
relationship and depressive symptoms

WEFHS 2 8 days:
Slope =-6.29, p <.001

WFHS 0-2 days:
Slope =-0.10, p =.727

Depressive symptoms

WFHS 3.7 days: N
Slope =-0.52; p =.697

Higher level of relaxation
feeling in daily life

Lower level of relaxation
feeling in daily life

(c) Moderation effect of WFHS on the
association between relaxation in daily
life and depressive symptoms

Fig.2 Moderation effect of working from home status (WFHS) on the associations between negative/negative experiences due to social distanc-

ing and depressive symptoms

by facilitating their adaption to the new expedited electronic
era.

It is noteworthy that social distancing is double-edged.
The present study is possibly the first one to look at both
the positive and negative experiences due to social distanc-
ing simultaneously. About 1/3 of the participants reported
either improvement in family relationship or perceived more
relaxed daily life. Interestingly, relaxation in daily life was
positively associated with social isolation. People might
have less activities and thus feel less stressful and more
relaxed, but at the same time, socially isolated. However,
the positive aspects of social distancing might have been
under-emphasized in literature. Supporting our hypotheses,
the positive experience of relaxation in daily life (and pos-
sibly also improvement in family relationship as its associa-
tion with depressive symptoms was significant in the simple
correlation and adjusted association of single independent

@ Springer

variable) due to social distancing was protective against
mental distress during the pandemic. Other studies have also
shown that with social distancing, people may spare more
time for themselves and their family members [16], which
may lead to the relaxation feeling in daily life and better fam-
ily relationship that are potentially protective against mental
distress [17—19]. There are some interesting findings and
implications. First, some of the positive and negative experi-
ences were significantly associated with mental distress. The
positive experience of relaxation feeling in daily life and the
negative experience of social isolation due to social distanc-
ing were both significantly associated with depressive symp-
toms in the same multivariable summary regression model,
adjusted for WFHS and background factors. The findings
suggest that some positive and negative experiences due to
social distancing might simultaneously and independently
influence depressive symptoms in opposite (beneficial and
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harmful) directions. Second, based on the beta values of
the adjusted and summary modes, the positive association
between social isolation (a negative experience) and depres-
sion was stronger than the negative associations between
relaxation feeling in daily life (positive experiences) and
depression. Future studies may confirm the relative impact
of positive versus negative experiences of social distancing
on depression. Third, improved family relationship buffered
perceived huge inconvenience; the risk effect of perceived
huge inconvenience onto depression even disappeared in the
presence of strongly improved family relationship. Future
studies should thus investigate the complicated interactions
between positive and negative experiences of social distanc-
ing on mental distress.

Over one-fourth of the participants had experienced
working from home > 3 days, while 13% had WFHS > 8 days
in the past 2 weeks. To many participants, working from
home due to COVID-19 was a brand-new experience. It may
induce mixed positive and negative effects on mental distress
but such relationships have not been studied. WFHS > 8 days
was significantly associated with depression in the summary
model after adjusting for positive/negative experiences due
to social distancing and background variables. An impor-
tant elaboration is that an “mild to moderate” working from
home experience might not be significantly associated with
mental distress but intensive WFHS did. As high intensity of
working from home occurs in many countries where leaving
home without a reason has been forbidden (e.g., the U.K.
and Canada). It is contended that the impact of intensive
working from home in those regions might even be stronger
than our case. Further cross-country validation is necessary
as cultural differences might matter.

It is interesting that WFHS interacted significantly with
the positive and negative experiences due to social distanc-
ing to potentially affect mental distress. Again, the interac-
tion involving a high level of WFHS (80%) but not those
of a moderate level (30-70%) was significant, reinstating
that mild to moderate WFHS might not have a substantial
role in determining mental distress. First, intensive working
from home might have amplified the risk effects of social
isolation, as the intensive working from home experience
may isolate people from the normal social environment of
the work settings. Besides, it is plausible that both working
from home [28, 29] and social isolation [54] may increase
loneliness, and create synergistic risk effects on depressive
symptoms. Second, the significant protective effect of relax-
ation feeling on depressive symptoms was only observed
among those with a high level of WFHS (> 8 days). In
words, among those working from home intensively (but not
among those with nil/mild to moderate working from home
experience), those who felt relaxed in daily life due to social
distancing would have lower mental distress than those who
did not feel relaxed. The lack of relaxation due to social

distancing might also be due to the job nature (e.g., incom-
patibility to remote work), shortage of know-how (e.g., lit-
eracy of electronic communication), and home environment
(e.g., disturbance by family members and no working sta-
tion at home). Thus, it is important to support staff working
from home intensively with training and empathy; coun-
seling should also be given to those meeting difficulties and
distress during the working from home process. Third, the
interaction between WFHS and improved family relation-
ship on depression was very similar to the aforementioned
interaction between WFHS and relaxation, as shown by the
respective figures. Such comparable findings suggest that
the role and inter-relationships between WFHS and positive
experiences due to social distancing might follow a general
pattern, which warrants further investigation. Furthermore, it
is seen from the figures that those having worked from home
intensively reported highly elevated depressive symptoms
when the level of social isolation was high and when the
levels of improved family relationship/relaxation were low.
In addition, when family relationships were largely improved
or people felt very relaxed, those working from home inten-
sively reported fewer depressive symptoms than those with
WFHS =0-2 days. The findings again reinstate the inter-
active nature between working from home intensively and
other positive/negative experiences due to social distancing.
Thus, those with intensive working from home experiences
need to pay attention to enhancing positive experiences and
minimizing social isolation during social distancing.

This study has several limitations. First, recall bias and
social desirability bias may exist. For instance, social desira-
bility bias (a form of reporting bias) might occur when some
participants tended to under-report depressive symptoms
because the feeling that others might associate their symp-
toms with personal weaknesses/failures and presentation of
such depressive symptoms might result in stigma. Second,
causal relationship cannot be made due to the cross sec-
tional design. Third, the measurements of positive/negative
experiences due to social distancing were self-constructed
as there have been no available related assessments; some
other experiences related to social distancing may not have
been covered (e.g., financial loss). Fourth, the response rate
was relatively low (54.3%) although it was comparable to
other population-based telephone surveys in Hong Kong [55,
56]. In Hong Kong, landline phones are easy to obtain and
inexpensive. However, we infer that single-person house-
holds are less likely than others to install such phones as no
one would answer the phone when he/she is not at home.
Data are not available to compare those with and without
landline phones. Comparing the characteristics of the par-
ent sample to those of the 2018 Hong Kong census popula-
tion (Supplementary Table S3), the proportion of age was
comparable, while those of females and secondary but not
tertiary education attainment were over-sampled. There is
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no census data on non-income-earning people aged > 65 so
we could not compare our subsample to their counterparts’
census information, but it is likely that sex was also over-
represented in our subsample. If such is true, it implies that
the prevalence of depression in this study might have been
overestimated, as females tended to report higher levels of
depression than males [57]. Besides, selection bias may
occur, as participants might differ from refusers in some
relevant characteristics. While the studied associations and
interactions were statistically significant, some of the cor-
relations were mild to moderate in magnitude. It should be
understood that there are many determinants of depression;
social distancing is only one of the potentially important
perspectives and would not be able to explain a large part of
the variance. A number of associations found in this study
carried p value between 0.05 and 0.10 and were consid-
ered non-significant in hypothesis testing. As the sample
size of this study was not large, the non-significance of such
associations may have been influenced by limited statistical
power; future studies may confirm the non-significance of
these associations. Another limitation is that there might be
multiple comparison effects when all the interaction analyses
were tested simultaneously; the Type I error may have been
inflated.

In conclusion, intensive WFHS and two types of negative
experiences (social distancing and perceived huge incon-
venience) and two types of positive experiences (improved
family relationship and relaxation feeling in daily life) due to
social distancing may have potential risk or protective effects
on depressive symptoms. Some positive experiences also
buffered the potential harms of the negative experiences on
mental distress. We should pay attention to the potential pos-
itive consequences of social distancing and promote positive
reframing coping strategy to social distancing. Furthermore,
intensive WFHS (> 8 days) but not moderate WFHS inter-
acted with social isolation, relaxation feeling in daily life,
and improved family relationship due to social distancing.
Thus, intensive WHFS and other positive/negative conse-
quences of social distances might inter-play with each other
to determine mental distress; modification of one factor
might change other factors’ risk/protective effects on depres-
sion. Future studies are warranted to confirm these findings
and explore-related interventions during the COVID-19
pandemic. The study shed some lights on a new direction of
research on working from home and social distancing due to
COVID-19, and extend our preparedness for a new ‘normal’
state of lifestyle in response to the COVID-19 pandemic.
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