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Abstract. The mental health of older adults is greatly affected by the pandemic
due to the anxiety towards Covid-19 and the reduction in social connectedness.
This study focuses on the protective role of Instant Messaging Applications in
mitigating the negative effects of Covid-19 anxiety on social connectedness and
mental health of older adults in Hong Kong. Questionnaires were distributed
through the Elderly Centre to collect data. A total sample of 182 older adults aged
between 60 and 93 was obtained. Coronavirus Anxiety Scale (CAS), Social
Connectedness Scale-Revised (SCS-R), Positive Mental Health (PMH-9) and
Patient Health Questionnaire (PHQ-4) were adopted in the study. The results
showed that COVID-19 anxiety is significantly related to social connection (=-
9.42, p<.001) while the interaction of COVID-19 anxiety and usage of instant
messaging applications does not have a significant effect on social connections
(+=-1.17, p=.24). Those with higher levels of COVID-19 anxiety have poor social
connection. COVID-19 anxiety is not significantly related to mental health (=
1.07, p=.29) while social connection is significantly related to it (~=14.52, p<.001).
However, the interaction of COVID-19 anxiety and the usage of Instant
Messaging Applications have a significant effect on mental health. Those with
higher levels of social connection have better mental health. The COVID-19
anxiety is significantly and negatively related to mental health for older adults
with high usage of Instant Messaging Applications (=-2.24, p=.03) while the
relationship between the two variables is not significant for older adults with low
and medium usage of Instant Messaging Applications (=0.89, p=.38; =-1.07,

p=29). The results suggest that the usage of Instant Messaging Applications
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would intensify the negative effect of COVID-19 Anxiety on mental health.
Receiving more news and information about the pandemic may exaggerate the

anxiety of older adults and lead to deterioration in mental health.

Keywords: Instant Messaging Applications, COVID-19 Anxiety, Social

Connectedness, Mental Health, Older Adults.

1 Introduction

The COVID-19 pandemic has brought profound changes to the way we live. These
changes seem to have led to a surge of pandemic-related psychological distress
including fear, anxiety, perceived threat, and stress. For example, previous studies from
the mainland have suggested that more than one-quarter of the general population
experienced moderate to severe levels of stress and/or anxiety-related symptoms in
response to COVID-19 (Qiu et al., 2020; Wang et al., 2020). The stay-at-home
regulation and other social distancing measures are negatively affecting individuals’
mental health, including higher levels of depressive and anxiety symptoms, insomnia,
and stress (Marroquin et al., 2020; Tull et al., 2020). Both quarantine and social
distancing have been shown to be associated with various psychological stressors, such
as frustration, boredom or inadequate information, which can have negative, sometimes
long-lasting effects on mental health (Brooks et al., 2020; Long et al., 2022). The
syndrome of COVID-19 anxiety also leads to post-traumatic stress, general stress,
anxiety, health anxiety, and suicidal ideation. (Nik¢éevi¢ & Spada, 2020). Under the
pandemic, older adults may face difficulties in social life which lead to a decrease in

social connectedness and mental health due to the anxiety towards COVID-19.

Social connection is a state of feeling close to other people (O'Rourke & Sidani,
2017). This includes the feeling cared about by others and caring about others, as well

as a feeling of belonging to a group or community. It involves feeling loved, cared for,
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and valued, and forms the basis of interpersonal relationships (Eisenberger & Cole,
2012). Under the context of the pandemic, older adults may have anxiety about
participating in physical activities which limited their interpersonal relationships and
social connectedness due to the fear of getting infected (Zuo et al., 2021). The
continuous extension of social evacuation and blockade orders reduced their social,
leisure, entertainment, and sports activities in the outside world. Limited social
connection influences the mental health transitions of older adults, which in turn
reduces their social involvement or enhances their withdrawal from social life, leading
to further declines in mental health (Schwartz & Litwin, 2017). Some studies reveal
that depressive and anxiety disorders are associated with reduced social participation,
poor social support, as well as increased feelings of loneliness and isolation (Douglas
et al., 2017; Hodgetts et al., 2017), which in turn exacerbate risk for suicidal ideation,
self-harm, suicide, and death. (Almeida et al., 2012). Therefore, the social connection

can affect the mental health of older adults.

During the pandemic, the usage of instant messaging applications has increased
significantly. The development of smartphones has revolutionized the way in which
individuals communicate with each other by inserting numerous user-friendly features
such as emoticons and voice and video chat with other users (Derks et al., 2008).
Applications provided via smartphones, such as WhatsApp and SnapChat, have
contributed to the rapid growth of the new method in text messaging, which allows
users to send real-time text messages to an individual or groups of friends with the same
application, free of charge (Zhang & Fjermestad, 2008). WhatsApp was the most
popular mobile instant messaging (MIM) application with 2 billion monthly active
users, followed by Facebook Messenger (1.3 billion) and WeChat (1.2 billion) (Statista,
2022). WhatsApp was the most popular instant messaging application in Hong Kong,
followed by Telegram and WeChat (Similarweb, 2022). During the short period of 14"
to 24% of March, 2020, messaging rates on Facebook, Messenger, WhatsApp, and
Instagram increased by 70%, and the rate of utilization of local SNS (such as WeChat
and Weibo) increased by 58% in the mainland (Perez, 2020). There is another study
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showed that the number of messages increases massively from March to April 2019 to
the lockdown period from March to April 2020 (Seufert et al., 2022). Some older adults

may reduce the effect of COVID-19 anxiety by using instant messaging applications.

The availability of instant messaging applications may help isolated older adults
interact with other people by exchanging messages, either with their family or other
people. Social network site (SNS) users who publicly posted, and had a high frequency
of usage, a longer length of time as a member, and a high number of online social
networks tended to have higher social connectedness (Findlay & Nies, 2017). The SNS
offers continuous opportunities to connect and interact with others, regardless of the
time of day or geographic location (Naslund et al., 2020). This is especially important
for facilitating social interaction among individuals with mental disorders who have
difficulties interacting in face-to-face settings, for example, impaired social functioning
is a common deficit in schizophrenia spectrum disorders, and social media may
facilitate communication and interaction with others for these individuals (Torales et
al., 2020). Furthermore, SNS use is associated with lower levels of loneliness and
greater feelings of belongingness (Seabrook et al., 2016). Instant messaging
applications share similar characteristics with social media applications. Therefore, it
is expected that the usage of instant messaging applications may also facilitate social
connectedness positively. Older adults who are isolated due to the pandemic may be
able to improve social connection by lowering the sense of loneliness and raising the
sense of belonging with family members and friends through instant messaging

applications.

The positive social components of SNS provide a protective role against depression
and anxiety. Higher levels of self-esteem and life satisfaction brought by the use of SNS
may aid in attenuating depressive symptoms (Seabrook et al., 2016). Kraut et al. (2002)
found that frequent general Internet use did not increase depression over time, and, in
another study, communication activities on the Internet were shown to be associated

with lower levels of depressive symptoms (Morgan & Cotten, 2003). Furthermore,
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computer-mediated communication, such as email and instant messaging allows users
to express and interpret emotion in a similar way to face-to-face interaction (Derks et
al., 2008). As instant messaging applications share similar characteristics with social
media applications and the internet, it is expected that the usage of instant messaging
applications may also facilitate mental health positively. Based on the above literature

review, the following hypotheses have been made:

1. Older adults with higher levels of COVID-19 anxiety have lower levels of
social connections and mental health.

2. Older adults with higher levels of social connections have higher levels of
mental health.

3. The usage of instant messaging applications is a moderator to the relationship
between COVID-19 anxiety and social connections.

4. The usage of instant messaging applications is a moderator to the relationship

between COVID-19 anxiety and mental health.

2 Methods

A survey with the paper-based questionnaire and a consent form on the front page was
employed for data collection to achieve the research objective and examine the above
hypotheses. The self-administered survey was distributed from January 2023 to March
2023. Participants were invited to complete a questionnaire in 15-20 minutes. A total of
181 samples were collected through Neighbourhood Elderly Centres in Hong Kong.
There were 85 male (47%) participants and 96 female (53%) participants who
completed the questionnaire. All respondents (N=181) were aged between 60 to 93. The
mean age of the participants was 67.9 years old with a standard deviation of 5.99.
Among all older adult respondents (N=181), there were 31 respondents (17.1%) who
have a primary education level or below, while 33 of them (18.2%) were within a level
of secondary one to three. Nearly half of the respondents had an educational level

between Secondary 4 to 7 which included 86 participants (47.5%). Moreover, there are
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16 participants (8.8%) had a Higher Diploma and 11 participants (6.1%) had a
Bachelor’s Degree. Lastly, 4 participants (2.2%) had a Master’s Degree.

2.1 Measurement

Coronavirus Anxiety Scale (CAS), Social Connectedness Scale-Revised (SCS-R),
Positive Mental Health (PMH-9) and Patient Health Questionnaire (PHQ-4) were
adopted in the study.

The Coronavirus Anxiety Scale (CAS) developed by Lee (2020) was adopted in
this study. The scale assesses symptoms of anxiety and dysfunctional thinking
according to DSM-5 criteria. It is a brief mental health screening to identify possible
dysfunctional anxiety related to the COVID-19 crisis (Akkuzu et al., 2020). The scale
has 7 items and each item measures the response to a different physiologically based
fear or anxiety related to thoughts or information about the coronavirus. It is a 4-point
scale (0 =not applicable to me and 3 = very applicable to me). The level of anxiety was
measured by averaging the participants’ scores (ranging from 0 to 3). The higher the
average score, the greater the anxiety of the individual regarding COVID-19. The

Cronbach’s Alpha of this scale was 0.89, which means this scale had good reliability.

The Social Connectedness Scale-Revised (SCS-R) is a 20-item scale used in the
study to assess the extent to which persons feel connected to others in their surrounding
social area. It is a Likert scale with 1 being strongly disagreed to 6 strongly agreeing.
The SCS-R consists of 20 original items (10 positive items and 10 negative items). The
negatively worded items are reverse scored and summed together with the positively
worded items to create a scale score with a possible range from 20 to 120. An item mean
score with a possible range from 1 to 6 can also be calculated by dividing the total scale

score by 20 (or the number of scale items). Higher scores on the SCS-R reflect a
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stronger sense of social connectedness (Lee et al., 2001). The Cronbach’s Alpha of this

scale was 0.92, which means this scale had excellent reliability.

Positive Mental Health (PMH-9) and Patient Health Questionnaire (PHQ-4) were
used in this study to assess the positive mental health of older adults in Hong Kong
(Lukat et al., 2016). The Positive Mental Health Scale is a unidimensional scale
consisting of nine self-reported items to be rated on a four-point Likert scale ranging
from “not applicable” (1) to “applicable” (4). The Patient Health Questionnaire (PHQ-
4) is a brief four-item PHQ-4 self-report questionnaire that assesses participants’ mental
health using the last two weeks as a reference frame. It consists of a two-item depression
(PHQ-2) and a two-item anxiety scale (GAD-2), both rated on a four-point Likert scale
ranging from “never” (1) to “almost every day” (4). In both scales, higher scores reflect
a healthier mental health status. The Cronbach’s Alpha of these two scales were 0.93
and 0.81 respectively, which means these scales had good reliability. Scores of these
two scales were combined and calculated to form a mean score to measure the overall
mental health of respondents. Moreover, the frequency of using instant messaging

applications per day was used to measure the usage of instant messaging applications.

3  Results

The mean score of the Coronavirus Anxiety Scale (CAS) was 1.03 (SD=0.864) in a
range of 0-3. It was a relatively low score which represents the low level of COVID-19
anxiety among participants. The mean score of the Social Connectedness Scale-Revised
(SCS-R) was 4.33 (SD=0.870) in a range of 1-6 which represents a high level of social
connectedness of participants. The mean score of the Positive Mental Health scale
(PMH-9) was 2.31 (SD=0.652) while the mean score of the Patient Health
Questionnaire (PHQ-4) was 2.52 (SD=0.646) in the range of 0-3. Both mean scores are
considered as high in the two scales which means participants had a relatively healthy

mental status in general.
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The macro “PROCESS” for SPSS was used to test the hypothesized mediated
moderation model of this study. The COVID-19 anxiety was considered as an
independent variable, mental health was a dependent variable and social connectedness
was a mediator. The usage of instant messaging applications was added as a moderator
of the model that affects the relationship between COVID-19 anxiety and social
connectedness as well as the relationship between COVID-19 anxiety and mental health.
The results showed that COVID-19 anxiety is significantly related to social connection
(=-9.42, p<.001) while the interaction of COVID-19 anxiety and usage of instant
messaging applications does not have a significant effect on social connection (=-1.17,
p=24). Those with higher levels of COVID-19 anxiety have poor social connection.
COVID-19 anxiety is not significantly related to mental health (=-1.07, p=.29) while

social connection is significantly related to it (~=14.52, p<.001).

However, the interaction of COVID-19 anxiety and the usage of Instant
Messaging Applications have a significant effect on mental health (see Figure 1). Those
with higher levels of social connection have better mental health. COVID-19 anxiety is
significantly and negatively related to mental health for older adults with high usage of
Instant Messaging Applications (#=-2.24, p=.03) while the relationship between the two
variables is not significant for older adults with low and medium usage of Instant

Messaging Applications (=0.89, p=.38; r=-1.07, p=.29).
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Fig 1. Graph analysis result of usage of instant messaging applications as moderators to the

relationship between COVID-19 anxiety and mental health

4  Conclusion and discussion

The results confirm the hypothesis that older adults with higher levels of COVID-19
anxiety have lower levels of social connection. The results are consistent with the
previous study which highlighted the importance of tackling COVID-19 anxiety among
older adults to promote social connection and reduce feelings of isolation (Zuo et al.,
2021). This study also revealed a significant positive relationship between social
connectedness and mental health, suggesting that higher levels of social connectedness
can have a positive impact on mental health. It reinforces the importance of promoting
social connection among older adults, especially during the COVID-19 pandemic. It
confirmed the hypothesis and previous studies about the influence of social connection
on mental health transitions of older adults, which in turn enhances their social

involvement, leading to further improvements in mental health (Schwartz et al., 2017).
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Meanwhile, the study showed the effect of using instant messaging applications
on mental health is negative (t=-2.65, p=.01). This suggests that the use of such
technologies may have an adverse impact on mental health, particularly for those
experiencing higher levels of COVID-19 anxiety. The results are different from the
hypotheses that the usage of Instant Messaging Applications would mitigate the
negative effects of COVID-19 anxiety. The usage of Instant Messaging applications
does not influence social connections, but it will intensify the negative effect of
COVID-19 Anxiety on mental health. Receiving more news and information about the
pandemic may exaggerate the anxiety of older adults and lead to deterioration in mental
health. Using instant messaging applications may not replace in-person communication
among older adults. Instead, these applications may cause addictions which worsen the
mental health status of older adults. One of the reasons is the development of
smartphone checking habits among older adults. Communication on instant messaging
applications will replace valuable daily social interactions with family and friends and
lead to a negative impact on an individual’s mental health (Bessiére et al., 2008). The
result from this study filled the research gap of the previous studies to clarify the role
of the usage of instant messaging applications on the relationship between COVID-19
anxiety, social connections and mental health. The results can help to arouse public
awareness and contribute to further studies about the effects of using those applications

on older adults.

Last but not least, the study showed the indirect effect of COVID-19 anxiety on
mental health through the strong effect on the social connection of older adults, older
adults with higher COVID-19 anxiety would have a lower level of social connection
which results in a lower level of mental health. Older adults can learn more coping skills
to deal with anxiety and stress over their lifetime, which may help them better manage
COVID-19 anxiety. Additionally, social support and connectedness play a more
significant role in determining mental health outcomes among older adults during the

COVID-19 pandemic.
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The findings of the study have important implications for interventions aimed at
improving social connectedness and mental health among older adults during the
COVID-19 pandemic. While, the study underscores the potential negative impact of
instant messaging applications on social connections and mental health among older
adults, particularly during times of heightened anxiety and stress such as the COVID-
19 pandemic. As such, it is important to encourage appropriate levels of usage of such
technologies among older adults to promote social connections and mental health.
Future interventions may include organizing health talks or information sessions to
provide advice and guidance to older adults on reducing their usage of instant
messaging applications and on the benefits of other social activities. This could help to
promote healthy habits and behaviours among older adults and support their mental

health and well-being during the COVID-19 pandemic and beyond.

There are several limitations to this study. Firstly, under the limited time and
resources, this study adopted convenience sampling, which may reduce the
representativeness as the respondents come from a neighbourhood elderly centre that
may have high levels of social support, share similar experiences or backgrounds and
induce sampling bias. Moreover, the data collection is conducted at the end of the
pandemic wave in Hong Kong. The significant improvements in the living environment
may lower the stress and anxiety of respondents and lessen the impact of the pandemic
on the respondents. Therefore, it is suggested to conduct a future study with stratified
and random sampling to include participants from every age group distribution to
enhance the representativeness of the research. Future research could also explore ways
to reduce the length of questionnaires or provide additional support to participants to

ensure that they are able to complete the survey accurately and without undue burden.
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