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Abstract
Background: Social media has become a ubiquitous part of daily life during the COVID-19 pandemic isolation. However, the
role of social media use in depression and suicidal ideation of the general public remains unclear. Related empirical studies were
limited and reported inconsistent findings. Little is known about the potential underlying mechanisms that may illustrate the
relationship between social media use and depression and suicidal ideation during the COVID-19 pandemic.
Objective: This study tested the mediation effects of social loneliness and posttraumatic stress disorder (PTSD) symptoms on
the relationship between social media use and depressive symptoms and suicidal ideation, as well as the moderation effect of age
on the mediation models.
Methods: We administered a population-based random telephone survey in May and June 2020, when infection control measures
were being vigorously implemented in Hong Kong. A total of 1070 adults (658 social media users and 412 nonusers) completed
the survey. Structural equation modeling (SEM) and multigroup SEM were conducted to test the mediation and moderation
effects.
Results: The weighted prevalence of probable depression was 11.6%; 1.6% had suicidal ideation in the past 2 weeks. Both
moderated mediation models of depressive symptoms (χ262=335.3; P<.05; comparative fit index [CFI]=0.94; nonnormed fit index
[NNFI]=0.92; root mean square error of approximation [RMSEA]=0.06) and suicidal ideation (χ234=50.8; P<.05; CFI=0.99;
NNFI=0.99; RMSEA=0.02) showed acceptable model fit. There was a significantly negative direct effect of social media use on
depressive symptoms among older people (β=–.07; P=.04) but not among younger people (β=.04; P=.55). The indirect effect via
PTSD symptoms was significantly positive among both younger people (β=.09; P=.02) and older people (β=.10; P=.01). The
indirect effect via social loneliness was significant among older people (β=–.01; P=.04) but not among younger people (β=.01;
P=.31). The direct effect of social media use on suicidal ideation was not statistically significant in either age group (P>.05). The
indirect effects via PTSD symptoms were statistically significant among younger people (β=.02; P=.04) and older people (β=.03;
P=.01). Social loneliness was not a significant mediator between social media use and suicidal ideation among either age group
(P>.05).
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Conclusions: Social media may be a “double-edged sword” for psychosocial well-being during the COVID-19 pandemic, and
its roles vary across age groups. The mediators identified in this study can be addressed by psychological interventions to prevent
severe mental health problems during and after the COVID-19 pandemic.
(JMIR Public Health Surveill 2021;7(5):e24623) doi: 10.2196/24623
KEYWORDS
social media; depression; suicidal ideation; social loneliness; posttraumatic stress; suicide; mental health; COVID-19; loneliness;
age; mediation

Introduction
Unprecedented control measures, such as lockdown, quarantine,
social distancing, and home confinement, have been
implemented to contain the spread of COVID-19, an infectious
disease caused by a coronavirus that was newly discovered in
2019 [1,2]. These measures have brought marked changes in
our social worlds and digital lifestyles within a short time frame.
As a large proportion of the global population hunkers down in
isolation away from their family and friends, social media and
social networking sites (SNSs) have become a crutch for human
connection and information sharing [3]. Although the World
Health Organization (WHO) has expressed support for the
gaming industry’s online social media campaign
#PlayApartTogether, which incorporates WHO guidelines on
coronavirus prevention [4], the role of social media use in the
mental health of the general public during the COVID-19
pandemic remains unclear. Related empirical studies have been
limited and have reported inconsistent findings [5-8]. The
inconsistent results highlight the need to explore the potential
underlying mechanisms that may illustrate the link between
social media use and mental health during the COVID-19
pandemic; however, we did not identify such studies. In
addition, there have been growing concerns about people
experiencing increased suicidal ideation or self-harming
behavior during the COVID-19 pandemic isolation [9]. No study
tested whether or how social media use status may influence
suicidal ideation during the COVID-19 pandemic.
Reduced social loneliness and increased trauma-related stress
(eg, posttraumatic stress disorder [PTSD] symptoms) may serve
as two important psychosocial mechanisms that explain the
relationship between social media use and depression and
suicidal ideation. Social loneliness refers to the situation where
an individual has a smaller number of relationships, stemming
from the absence of a broader group of contacts or an engaging
social network, such as friends, colleagues, and neighbors.
Meanwhile, social media has been demonstrated to play an
important role in forming and maintaining social networks and
social capital, which may counter social loneliness [10-12].
While isolation during the COVID-19 pandemic may have
reduced physical interpersonal encounters and increased social
loneliness, social media can maintain social connections (eg,
Shah et al [13]). Thus, social media may help to reinforce
interpersonal resources and ameliorate social loneliness, which
may help people cope with stress and mitigate the adverse
impact of the COVID-19 pandemic on mental health [14,15].
On the other hand, intensified trauma-related stress and PTSD
symptoms may explain the positive association between social
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media use and mental health (eg, Chao et al [5] and Riehm et
al [6]). Social media may allow for the spread of rumors, fake
news, and negative emotions, such as hopelessness, anxiety,
and fear (eg, Depoux et al [16] and Kramer et al [17]).
Ubiquitous and repeated social media exposure to
anxiety-provoking topics related to the health crisis can also
lead users to inaccurately estimate the threat of infection within
their communities [18]. This can trigger acute and posttraumatic
stress responses as well as panic responses during collective
traumatic events, which may, in turn, aggravate depressive
symptoms and suicidal ideation during a pandemic [19].
Theoretically, the proposed mediation effects of social loneliness
and PTSD symptoms can be supported by the conservation of
resources (COR) theory [20]. This theory suggests that perceived
and actual loss or gain of interpersonal resources (eg, social
connection and loneliness) and personal resources (eg, perceived
stress and self-efficacy) serves as the central mechanism that
explains how people may develop psychological distress. This
theory has been applied to explain the relationships between
the use of digital technology and psychological well-being; that
is, social media can significantly affect the psychosocial
resources of users, which, in turn, affect their mental health and
distress (eg, Feldman et al [21] and van der Velden et al [22]).
Social loneliness and perceived trauma-related stress are
well-documented interpersonal and personal factors of severe
mental health problems [23,24]. However, we have not identified
any studies that tested their mediation effects on the relationship
between social media use and mental health during collective
traumatic events.
Furthermore, an increasing number of older adults have been
using the internet and social media. In Hong Kong, people aged
45 years or above have caught up rapidly with their social media
participation rate (ie, 78% in 2018) [25]. Social media
applications are considered helpful in reducing loneliness and
enhancing well-being among older adults, while concerns about
the negative consequences on well-being have been highlighted
in some studies (eg, Leist [26] and Berryman et al [27]). Most
research on the effects of social media use has focused on
younger people only, with few studies conducted among older
people (eg, van der Velden et al [22]). It is unclear how age
may moderate the effect of social media use on psychosocial
status during the COVID-19 pandemic.
In this study, we randomly recruited both social media users
and nonusers to create a representative sample of the Hong
Kong population; we examined whether and how social media
use is associated with depressive symptoms and suicidal ideation
through two psychosocial processes: social loneliness and PTSD
symptoms. We hypothesized the following:
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2.

Social media use would be negatively associated with social
loneliness; in turn, loneliness would be positively associated
with depressive symptoms and suicidal ideation.
Social media use would be positively associated with PTSD
symptoms; in turn, PTSD symptoms would be positively
associated with depressive symptoms and suicidal ideation.

In addition, we also tested whether these mediation effects
would be constant among younger and older people.

Methods
Recruitment of Participants
We administered a population-based, random telephone survey
between May 14 and June 4, 2020, when infection control
measures (eg, social distancing, business restrictions, and border
control) were being vigorously implemented in Hong Kong.
Participant inclusion criteria included the following: (1) Chinese
speaking, (2) 18 years old or above, and (3) Hong Kong resident
(ie, holder of a Hong Kong identification card). The telephone
interviews were conducted between 6 PM and 10 PM in order
to avoid undersampling working individuals. The interviewers
were well trained and had at least 6 months of interviewing
experience. They were supervised on site by a senior project
coordinator. Telephone numbers were randomly drawn from
the latest residential telephone directory by a random phone
number generator program. Telephone numbers were selected
randomly from an updated landline telephone directory as seed
numbers. Another three sets of numbers were then generated
using the randomization of the last two digits to recruit unlisted
numbers. Eligible household members whose day and month
of birth was closest to the survey date were invited to join the
study. Two follow-up calls were conducted for unanswered
calls before a telephone number was considered invalid. Verbal
informed consent was obtained from the participants. The
anonymous interview took 10 to 15 minutes. No incentive was
given to the participants. Of the 1882 eligible participants
identified and invited, 1070 completed the interviews, resulting
in a modest response rate (56.9%).

Ethical Approval
The study was approved by the Survey and Behavioural
Research Ethics Committee of the corresponding author’s
affiliated university, the Chinese University of Hong Kong
(reference No. SBRE-19-645). The study followed the ethical
standards of the responsible committee on human
experimentation, institutional and national, and of the Helsinki
Declaration of 1975, as revised in 2000.

Measures
Status of Social Media Use
The participants were asked whether they had used an SNS in
the past 12 months, such as Facebook, Twitter, WhatsApp, or
WeChat, which are platforms for communicating with one
another [28]. Those who said “yes” to the question were further
asked how many hours per day they had spent, on average, on
these SNSs during the COVID-19 pandemic. Similar questions
were used in previous studies on social media use [8,29,30].
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PTSD Symptoms
The 8-item Posttraumatic Stress Disorder scale (PTSD-8) [31]
was used to assess posttraumatic stress responses and symptoms
in the past month. The items correspond to the DSM-IV
(Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition) criteria for PTSD. They are answered on a 4-point
Likert scale, ranging from 1 (not at all) to 4 (all the time). Higher
summed scores indicate greater symptoms of PTSD. The internal
consistency as measured by Cronbach α was .76 and was
acceptable in the current sample.

Social Loneliness
The 3-item social loneliness subscale of the De Jong Gierveld
Loneliness Scale [32] was used to assess social loneliness during
the COVID-19 pandemic. Response options include no, more
or less, and yes. Summed scores range from 3 to 9. Higher scores
suggest higher levels of loneliness. The Cronbach α for this
scale was .94.

Depressive Symptoms
The 10-item Center for Epidemiologic Studies Depression Scale
(CESD-10) assessed depressive symptoms during the past week
[33]. This is a short version of the CESD-20 and has good
reliability and validity [33]. A cutoff point of 10 or higher
denotes probable depression; this was predictive of a depression
diagnosis [34,35]. Items are rated on a 4-point Likert scale,
ranging from 0 (less than 1 day) to 3 (5 to 7 days). The Chinese
version of the scale was validated in the Hong Kong population
[36]. The Cronbach α was .78 in the current sample.

Suicidal Ideation
Item 9 of the 9-item Patient Health Questionnaire (PHQ-9) [37]
(ie, “How often have you been bothered by the following
problem: Thoughts that you would be better off dead, or
thoughts of hurting yourself in some way?”) was used to assess
the frequency of suicidal ideation in the past 2 weeks.
Participants rated the question on a 4-point Likert scale, ranging
from 0 (not at all) to 3 (almost every day). A score of 0 indicates
having no suicidal ideation, while a score of 1 or higher indicates
having suicidal ideation in the past 2 weeks. The Chinese version
has been used in previous studies [38].
The participants were also asked to report their
sociodemographic information, including sex, age, current
marital status, educational level, income, health status, and
mandatory quarantine status (ie, whether one had been subjected
to compulsory quarantine at designated places—home, hotel,
or other accommodation—under government order for
COVID-19 infection control).

Statistical Analyses
Descriptive statistics were computed for both background and
psychological variables. Age-standardized weighted prevalence
of probable depression was calculated by the direct method and
the age distribution for the 2020 census population. Simple
logistic regression analyses were conducted to test the
associations between background, independent, and mediation
variables and probable depression and suicidal ideation. Odds
ratios and 95% CIs were reported. Structural equation modeling
(SEM) was conducted to test the proposed mediation models
JMIR Public Health Surveill 2021 | vol. 7 | iss. 5 | e24623 | p. 3
(page number not for citation purposes)

JMIR PUBLIC HEALTH AND SURVEILLANCE
of depressive symptoms and suicidal ideation. For the variables
of PTSD symptoms and depressive symptoms, indicators were
created by the item parceling method. Since the two scales are
unidimensional, the random method of combining items was
used to create item parcels. For the latent factors of social
loneliness, all three individual items of the scale were used as
indicators. The observed variable of suicidal ideation was
created by using item 9 of the PHQ-9. Goodness of fit was tested
by using the chi-square test, the comparative fit index (CFI),
the nonnormed fit index (NNFI), and the root mean square error
of approximation (RMSEA). Standardized regression
coefficients (β) and 95% CIs were reported. Bootstrapping based
on 5000 bootstrap samples was performed to test for indirect
effects. A statistically significant indirect effect would be
observed when the CI did not include zero. Multigroup SEM
analyses were conducted to test the moderation effect of age on
the mediation models. The age of retirement of most people in
Hong Kong ranges from 55 to 65 years [39]. Hence, participants
aged 18 to 55 years were classified as younger adults and those
older than 55 years were classified as older adults. The level of
statistical significance was .05. SPSS, version 21.0, and Amos
(IBM Corp) were used to conduct statistical analysis.

https://publichealth.jmir.org/2021/5/e24623

XSL• FO
RenderX

Yang et al

Results
The background characteristics of the participants are presented
in Table 1. The sample of 1070 participants included 367
(34.3%) young adults and 684 (63.9%) older adults; 60.4%
(646/1070) of the participants reported that they used social
media in the past year and were classified as social media users.
The weighted prevalence of probable depression was 11.6%.
Younger adults (14.8%) had higher weighted prevalence of
probable depression than older adults (8.4%). A total of 1.6%
(17/1070) of the participants had suicidal ideation in the past 2
weeks (younger adults: 10/367, 2.7%; older adults: 7/684, 1.0%).
Associations between the background or mediator variables and
probable depression and suicidal ideation are presented in Table
2. The significant background variables of probable depression
included age, current marital status, educational level, monthly
household income, and mental health status before and during
the COVID-19 pandemic. Social media use status, time spent
on social media, PTSD symptoms, and social loneliness were
significantly and positively associated with depressive
symptoms. Income, being diagnosed with mental health
problems before or during the COVID-19 pandemic, mandatory
quarantine status, and PTSD symptoms were positively
associated with suicidal ideation.
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Table 1. Background characteristics of the participants recruited from the adult population in Hong Kong during the COVID-19 pandemic.
Background characteristic

All participants
(N=1070)

Younger adults

Older adults

(aged 18-55 years;
n=367)

(older than 55
years; n=684)

Sex, n (%)

.01

Male

346 (32.3)

137 (37.3)

204 (29.8)

Female

724 (67.7)

230 (62.7)

480 (70.2)
N/Ab

Age group (years), n (%)
18-35

115 (10.7)

N/A

N/A

36-55

252 (23.6)

N/A

N/A

56-65

301 (28.1)

N/A

N/A

>65

383 (35.8)

N/A

N/A

Refused to answer

19 (1.8)

N/A

N/A

Current marital status, n (%)

<.001

Single

201 (18.8)

148 (40.3)

50 (7.3)

Cohabiting or married

745 (69.6)

209 (56.9)

528 (77.2)

Separated, divorced, or widowed

107 (10.0)

5 (1.4)

101 (14.8)

Refused to answer or missing value

17 (1.6)

5 (1.4)

5 (0.7)

Educational level, n (%)

<.001

Primary school or below

355 (33.2)

7 (1.9)

345 (50.4)

Secondary school

384 (35.9)

139 (37.9)

239 (34.9)

College or above

294 (27.5)

211 (57.5)

81 (11.8)

37 (3.5)

10 (2.7)

19 (2.8)

Refused to answer
c

<.001

Monthly household income (HK $ ), n (%)
≤20,000

627 (58.6)

92 (25.1)

526 (76.9)

20,001-30,000

124 (11.6)

77 (21.0)

47 (6.9)

30,001-50,000

103 (9.6)

64 (17.4)

39 (5.7)

>50,000

84 (7.9)

62 (16.9)

22 (3.2)

132 (12.3)

72 (19.6)

50 (7.3)

Refused to answer or missing value
d

<.001

Have chronic diseases , n (%)
No
Yes

716 (66.9)

334 (91.0)

369 (53.9)

354 (33.1)

33 (9.0)

315 (46.1)

e

.25

Diagnosed with mental health problems before the pandemic, n (%)
No

1045 (97.7)

361 (98.4)

665 (97.2)

Yes

25 (2.3)

6 (1.6)

19 (2.8)

Diagnosed with mental health problemse during the pandemic, n (%)

.64

No

1050 (98.1)

361 (98.4)

670 (98.0)

Yes

20 (1.9)

6 (1.6)

14 (2.0)

Subjected to mandatory quarantine , n (%)

.02

No

1055 (98.6)

358 (97.5)

679 (99.3)

Yes

15 (1.4)

9 (2.5)

5 (0.7)

Social media user in the past year, n (%)
No
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P valuea

<.001
412 (38.5)

25 (6.8)

379 (55.4)
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All participants
(N=1070)

Younger adults

Older adults

(aged 18-55 years;
n=367)

(older than 55
years; n=684)

658 (61.5)

342 (93.2)

305 (44.6)

Hours spent per day on social media during the pandemic (n=658) , n (%)

a

P valuea

<.001

0.0-2.0

232 (35.3)

89 (26.0)

137 (44.9)

2.5-4.0

261 (39.7)

133 (38.9)

126 (41.3)

4.5-6.0

110 (16.7)

77 (22.5)

30 (9.8)

>6.0

55 (8.4)

43 (12.6)

12 (3.9)

Posttraumatic stress disorder symptoms, mean (SD)f

4.2 (3.8)

4.7 (3.6)

4.0 (3.9)

.008

Social loneliness, mean (SD)g

4.4 (1.7)

4.4 (1.8)

4.3 (1.7)

.76

Based on chi-square tests or independent-samples t tests where appropriate.

b

N/A: not applicable; the number of participants in each age group was reported for the total sample only (hence, the P value was not calculated).

c

A currency exchange rate of HK $1=US $0.1287 is applicable.

d

Chronic diseases included hypertension, diabetes, cancer, etc.

e

Mental health problems included depression, anxiety, insomnia, etc.

f

The 8-item Posttraumatic Stress Disorder scale (PTSD-8) was used to assess posttraumatic stress responses and symptoms in the past month. Summed
scores range from 0 to 23; higher summed scores indicate greater symptoms of PTSD.
g

The 3-item social loneliness subscale of the De Jong Gierveld Loneliness Scale was used to assess social loneliness. Summed scores range from 3 to
9; higher scores suggest higher levels of loneliness.
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Table 2. Associations between the background or mediator variables and depressive symptoms and suicidal ideation among the adult population in
Hong Kong during the COVID-19 pandemic (N=1070).
Variable

Probable depression

P value

a

Suicidal ideation

OR (95% CI)

OR (95% CI)

Male

1b

1

Female

1.09 (0.71-1.67)

P value

Sex

.69

0.68 (0.26-1.80)

.44

Age (years)
18-35

1

1

36-55

0.90 (0.49-1.66)

.73

0.68 (0.19-2.45)

.55

56-65

0.55 (0.29-1.04)

.07

0.37 (0.09-1.52)

.17

>65

0.39 (0.21-0.75)

.004

0.22 (0.05-0.99)

.049

Current marital status (n=1053)
Single

1

1

Cohabiting or married

0.61 (0.39-0.96)

.03

0.53 (0.18-1.58)

.26

Separated, divorced, or widowed

0.46 (0.20-1.04)

.06

0.75 (0.14-3.91)

.73

Educational level (n=1033)
Primary school or below

1

1

Secondary school

1.41 (0.83-2.39)

.21

2.18 (0.56-8.49)

.26

College or above

2.45 (1.46-4.09)

.001

2.86 (0.73-11.17)

.13

Monthly household income (HK $c; n=938)
≤20,000

1

20,001-30,000

2.41 (1.38-4.18)

.002

1.45 (0.30-7.07)

.64

30,001-50,000

1.56 (0.80-3.04)

.20

2.66 (0.68-10.45)

.16

>50,000

2.78 (1.50-5.15)

.001

4.43(1.27-15.46)

.02

1

Have chronic diseasesd
No

1

Yes

0.84 (0.55-1.29)

1
.43

0.84 (0.29-2.41)

.75

Diagnosed with mental health problemse before the pandemic
No

1

Yes

12.44 (5.50-28.15)

1
<.001

15.12 (4.55-50.26)

<.001

Diagnosed with mental health problemse during the pandemic
No

1

Yes

40.21 (13.18-122.72)

1
<.001

28.83 (9.03-92.08)

<.001

Subjected to mandatory quarantine
No

1

Yes

2.19 (0.61-7.89)

1
.23

10.67 (2.21-51.45)

.003

Social media use in the past year
No

1

Yes

1.98 (1.27-3.10)

1
.003

2.96 (0.85-10.38)

.09

Hours spent per day on social media during the pandemic (n=658)
0.0-2.0

1

2.5-4.0

1.29 (0.72-2.29)
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1
.39

0.29 (0.08-1.08)

.06
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Probable depression
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P value

a

P value

OR (95% CI)

OR (95% CI)

a

Suicidal ideation

4.5-6.0

2.12 (1.10-4.08)

.02

0.23 (0.03-1.82)

.16

>6.0

2.12 (0.94-4.79)

.07

0.46 (0.06-3.70)

.46

Posttraumatic stress disorder symptoms

1.38 (1.31-1.46)

<.001

1.21 (1.11-1.31)

<.001

Social loneliness

1.17 (1.05-1.30)

.004

1.20 (0.93-1.54)

.16

OR: odds ratio; based on logistic regression analyses.

b

Variable items with a value of 1 are the reference items.

c

A currency exchange rate of HK $1=US $0.1287 is applicable.

d

Chronic diseases included hypertension, diabetes, cancer, etc.

e

Mental health problems included depression, anxiety, insomnia, etc.

Both the measurement model (χ230=294.3; P<.05; CFI=0.95;
NNFI=0.92; RMSEA=0.08) and the structural model of
depressive symptoms (χ231=294.6; P<.05; CFI=0.95;
NNFI=0.92; RMSEA=0.08) showed acceptable model fit.
Multigroup SEM analyses further revealed that the mediation
model fitted the data well across younger and older adults
(χ262=335.3; P<.05; CFI=0.94; NNFI=0.92; RMSEA=0.06).
As Figures 1 and 2 show, there was a significantly negative

direct effect of social media use on depressive symptoms among
older people (β=–.07; P=.04) (Figure 2) but not among younger
people (β=.03; P=.55) (Figure 1). The indirect effect via PTSD
symptoms was significantly positive among both younger people
(β=.09, 95% CI .02-.14; P=.02) (Figure 1) and older people
(β=.10, 95% CI .05-.16; P=.01) (Figure 2). The indirect effect
via social loneliness was significant among older people
(β=–.01, 95% CI –.02 to –.001; P=.04) (Figure 2) but not among
younger people (β=.01, 95% CI –.01 to .03; P=.31) (Figure 1).

Figure 1. The proposed mediation model of depressive symptoms with standardized regression coefficients (β) among younger adults in Hong Kong
during the COVID-19 pandemic (n=367).
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Figure 2. The proposed mediation model of depressive symptoms with standardized regression coefficients (β) among older adults in Hong Kong
during the COVID-19 pandemic (n=684).

Both the measurement model (χ216=34.4; P<.05; CFI=0.99;
NNFI=0.99; RMSEA=0.03) and the structural model of suicidal
ideation (χ217=34.7; P<.05; CFI=0.99; NNFI=0.99;
RMSEA=0.03) showed excellent model fit. Multigroup SEM
analyses showed that the mediation model fitted the data well
across age groups (χ234=50.8; P<.05; CFI=0.99; NNFI=0.99;
RMSEA=0.02). As Figures 3 and 4 show, the direct effect of

social media use on suicidal ideation was not statistically
significant in either age group (P>.05). The indirect effects via
PTSD symptoms were statistically significant among younger
people (β=.02, 95% CI .001-.06; P=.04) (Figure 3) and older
people (β=.03, 95% CI .01-.06; P=.01) (Figure 4). Social
loneliness was not a significant mediator between social media
use and suicidal ideation among younger and older adults.

Figure 3. The proposed mediation model of suicidal ideation with standardized regression coefficients (β) among younger adults in Hong Kong during
the COVID-19 pandemic (n=367).
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Figure 4. The proposed mediation model of suicidal ideation with standardized regression coefficients (β) among older adults in Hong Kong during
the COVID-19 pandemic (n=684).

Discussion
Principal Findings
This population-based study investigated the prevalence of
probable depression and suicidal ideation in Hong Kong adults
during the COVID-19 pandemic. Furthermore, the study tested
a complex relationship between social media use and mental
health (ie, depressive symptoms and suicidal ideation). Findings
suggest that this relationship could be explained by the
mediation effects of PTSD symptoms and social loneliness and
moderated by age. Specifically, social media use was indirectly
and positively associated with depressive symptoms and suicidal
ideation through PTSD symptoms in both younger and older
adults. In addition, social media use was directly and indirectly
associated with depressive symptoms through social loneliness
in older adults.
The weighted prevalence of probable depression was higher
than that reported in pre–COVID-19 research conducted in 2007
(11.6% versus 8.6%) [40]. It may suggest an increase in mental
distress among the Hong Kong population during the COVID-19
pandemic. Some subgroups may need particular attention, as
they showed higher risks of depression or suicidal ideation,
including those who were younger or single, had higher
educational levels, had higher household incomes, had been
diagnosed with mental health problems before or during the
COVID-19 pandemic, had been under mandatory quarantine,
used social media, or spent more hours on social media during
the COVID-19 pandemic. Higher scores of depression among
the younger sample seem to confirm findings from both
COVID-19 and pre–COVID-19 studies [41,42]: the younger
participants tended to obtain a large amount of information from
social media that could easily trigger stress. Interestingly, the
results appear to suggest that people with higher social capital,
such as having higher educational levels, having higher
household incomes, or using social media, may be more
https://publichealth.jmir.org/2021/5/e24623
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vulnerable to mental distress during the COVID-19 pandemic.
Recent studies reported similar findings and suggested that it
may be because these groups tend to have higher self-awareness
of, and concern about, their health [41,43]. Time spent on social
media was positively associated with depressive symptoms
during the COVID-19 pandemic, consistent with recently
published studies [5-7]. It may be due to the fact that during the
COVID-19 pandemic, spending excessive time on social media
implies more social media exposure to COVID-19 news and
greater likelihood of experiencing the infodemic and emotional
contagion through online social networks [44]. These findings
are susceptible to reverse causality, whereby mental distress
might lead to rumination on social media.
Furthermore, this study brings novel information to the field
about the underlying mechanisms of the relationships between
social media use and depression and suicidal ideation. The
proposed mediation models based on the COR theory were well
supported by the acceptable model fit. This is the first study
that applied this theory to understand the roles of social media
use in the context of the COVID-19 pandemic. From the COR
perspectives, people strive to develop, maintain, or restore
important resources, such as social relationships, well-being,
and a low state of stress, and a loss of these resources can, in
turn, lead to mental health problems [20,45]. Our SEM results
suggest that during the COVID-19 crisis, social media use might
intensify PTSD symptoms, which were, in turn, associated with
more depressive symptoms and suicidal ideation; these
mediation effects are broadly applicable to both younger and
older adults. Our findings support the assertion that the
heightened PTSD symptoms due to media exposure to collective
crises may have profound repercussions for mental health [46].
Consistently, recent studies also suggested that social media
use, especially long times spent on social media for
COVID-19–related information, was positively associated with
a range of negative psychological statuses, including negative
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affect, mental distress, anxiety, and depression [5-7]. Previous
studies in the contexts of other infectious diseases and traumatic
events (eg, the Ebola virus disease outbreak) also argued that a
state of stress could be triggered and intensified by social media
exposure [16,17,47]. Reverse causality may also be applicable,
as people experiencing more stress and mental health problems
may tend to use social media to escape from the real world,
which is stressful during the COVID-19 pandemic. Follow-up
studies are warranted to better understand their dynamic
relationships at different stages of the COVID-19 pandemic and
to monitor whether social media exposure during the crisis
would lead to PTSD in the long run. Other personal resources,
such as information deficiency as well as positive and negative
affect, may also serve as mediators between social media use
and mental health. In addition, other mental and emotional
statuses, such as anxiety, can be induced by the false, fearful,
and anxiety-increasing messages—due to politicization,
rumination, sensationalizing, or catastrophizing—spread by
social media, and can explain the development of depression
and suicidal ideation [48]. Pervasive uncertainty and
hopelessness increased by repeated exposures to online
information related to the health crisis may also be a robust
predictor of suicidal ideation and suicide, especially for
vulnerable groups (eg, people who need ongoing mental health
care) [49]. These potential mediators should be explored in
future work.
On the other hand, social media use might indirectly reduce
depression because it can provide opportunities to maintain and
enhance interpersonal resources (eg, reduced social loneliness)
by using SNSs, such as Facebook, WeChat, and WhatsApp,
during the COVID-19 pandemic isolation. This result provides
preliminary empirical evidence for the assertion of recently
published commentaries [50]. However, such mediation effects
might vary across age groups. We found that social media use
might only benefit older adults’ mental health by ameliorating
their social loneliness, as the negative direct and indirect effects
of social media use on depressive symptoms through social
loneliness were statistically significant among older adults but
not among younger adults. Consistently, a study by Cotten et
al, which was conducted among retired residents, estimated that
internet use reduced depression (CESD-8 score ≥4) by about
30% among this older group [51]; in addition, van Ingen et al
found that social media use was predictive of social loneliness
among older adults [52]. The age differences may be due to the
fact that for younger people, social media is the “real” and
default mode of social networks, which is less likely to change
because of the COVID-19 pandemic. However, older adults
might have taken up social media because of the COVID-19
pandemic—or the 2019-2020 social movement in Hong
Kong—and that would have a more dynamic implication for
older adults than for younger adults. The life span theory of
selective optimization with compensation [53] can also be used
to explain such age differences. This theory suggests that older
people may experience various age-related losses, including
those in social reserves [54]. Thus, social media use may be a
particularly useful strategy that older adults can use to
compensate for reduced mobility and social connection and that
can contribute to their own successful aging and well-being
[55]. Social media use may help to gain other interpersonal and
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social resources, such as social support, timely health
communication, and access to and utilization of
technology-based health care services, which may explain the
relationship between social media use and mental health.
Unexpectedly, social loneliness was not a significant mediator
between social media use and suicidal ideation because it was
not significantly associated with suicidal ideation. Inconsistently,
previous studies found that loneliness and social connection
were significant interpersonal factors of suicidal ideation
[23,24]. The insignificant association in our study may be
because the lack of social networks during the COVID-19
pandemic isolation has been seen as normal, which may
temporally mitigate its harmful effect on hopelessness and
suicidal ideation. However, given that social connection is a
basic human psychological need [56], the long-term effects of
social loneliness on suicidal ideation should be investigated.

Implications
The positive mediation effect of PTSD symptoms among
younger and older people and the negative mediation effect of
social loneliness among older people suggest that social media
use may have both beneficial and harmful effects on mental
health during the COVID-19 pandemic, and that age plays a
significant role. Notably, the mediation effect of PTSD
symptoms was larger than that of social loneliness. This is
consistent with the principle of the COR theory, in that resource
loss is disproportionately more salient than resource gain [20].
The effect sizes of both mediation effects were relatively small.
Hence, the results should be interpreted with caution.
Nevertheless, these findings highlight the importance of further
exploration of underlying mechanisms in understanding the
complex relationship between social media use and mental
health during different times across the life span and in different
social contexts.
Such results have important practical and political implications.
First, the high prevalence of mental health problems during the
COVID-19 pandemic is a significant public health concern, and
high-risk groups (eg, younger people) need particular attention
from health care service providers. From a public health
perspective, there are effective mental health interventions (eg,
cognitive behavioral therapy and mindfulness-based
interventions) available, which can be delivered via the internet
during the COVID-19 pandemic isolation. Second, since the
COVID-19 pandemic might persist and a digital lifestyle could
become inevitable, it is important to understand the
psychological mechanisms that may explain how digital
technology users and nonusers may be different in psychosocial
status and mental health. Our studied psychosocial mediators
can be modified by interventions and can be used to guide
prevention programs for mental health problems. For example,
health education programs and public health strategies are
recommended to enhance awareness of digital literacy, strategic
social media use, and potential harms of social media use in the
general public to reduce their trauma-related stress. A large-scale
online relaxation training program is also feasible to help the
general public manage their trauma-related stress [57,58]. Efforts
at the environmental, political, and structural levels, such as
timely and accurate information of the pandemic from official
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sources (eg, local health agencies and the WHO), may also help
to reduce individuals’ stress and panic responses to the
COVID-19 pandemic. It is imperative that trusted sources are
available to provide risk assessments and recommendations for
the general public [59]. Last but not least, promoting healthy
use of social media among older people may be particularly
beneficial for their social and mental well-being. This population
has been vulnerable during the COVID-19 pandemic isolation.
Community services should be provided to teach older adults
how to use new technology. Policy makers should also pay
attention to the potential digital inequality and inequity between
generations and should improve accessibility of social media
for the older generations.

Limitations and Future Research
This study has several limitations. First, it was cross-sectional
in nature. It is plausible that people with the greatest concerns
and depressive symptoms may be more likely to seek out media
coverage of the event. Longitudinal studies to monitor the
trajectories of social media use and psychological responses are
warranted. Second, we recruited the participants via landline
telephone numbers, and this sampling method might exclude
those without landline telephones or those who were not at home
during the survey period (eg, younger adults who are more likely
to use mobile phones and less likely to have landline
telephones). Thus, this sampling method might also have

Yang et al
influenced the representativeness of the sample. Third, this
study only focused on the use of SNSs that people use to build
social networks or social relationships with other people. We
did not investigate the content and functions of the SNSs in this
study, or those of other types of SNSs, that may cause different
psychological responses to the COVID-19 pandemic [5]. Future
studies should investigate these domains of social media use to
better understand its impacts on mental health during the
COVID-19 pandemic. Fourth, this study used self-reported
measures. Thus, the results might be subject to social desirability
or recall bias. Fifth, we did not look at other mental health
variables, such as anxiety, which may play a role in the
mechanisms analyzed in this study. Last but not least, we used
item 9 of the PHQ-9 to measure suicidal ideation. Future studies
need to validate the results using well-validated scales of suicidal
ideation, such as the Suicidal Ideation Questionnaire.

Conclusions
The findings suggest that social media may be a “double-edged
sword” for psychosocial well-being during the COVID-19
pandemic and its roles vary across age groups. The mediators
identified in this study should be further validated through
qualitative inquiry and longitudinal cohort studies and can be
addressed by psychological interventions to prevent severe
mental health problems.
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