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The COVID-19 pandemic has affected more than 100 countries. Despite the global
shortage of face masks, the public has adopted universal mask wearing as a preventive
measure in many Asian countries. The COVID-19 mortality rate is higher among older
people, who may find that wearing a face mask protects their physical health but
jeopardizes their mental health. This study aimed to explore the associations between
depressive symptoms, health beliefs, and face mask wearing behaviors among older
people. By means of an online survey conducted between March and April 2020,
we assessed depressive symptoms, health beliefs regarding COVID-19, and face
mask use and reuse among community-dwelling older people. General linear models
were employed to explore the associations among these variables. Of the 355 valid
participants, 25.6% experienced depressive symptoms. Health beliefs regarding the
perceived severity of disease (p = 0.001) and perceived efficacy of practicing preventive
measures (p = 0.005) were positively associated with face mask use. Those who reused
face masks (p = 0.008) had a stronger belief in disease severity (p < 0.001), had poorer
cues to preventive measures (p = 0.002), and were more likely to experience depressive
symptoms. Mask reuse was significantly associated with depression only among those
who perceived the disease as serious (p = 0.025) and those who had poorer cues
to preventive measures (p = 0.004). In conclusion, health beliefs regarding perceived
severity and efficacy contributed to more frequent face mask use, which was unrelated
to depressive symptoms. Older people who had a stronger belief in disease severity had
less adequate cues to preventive measures and reused face masks experienced greater
depressive symptoms. A moderation effect of health beliefs (i.e., disease severity and
cues to preventive measures) on face mask reuse and depression was observed.
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INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) pandemic is a
global health issue, with more than 42 million people infected
globally and 1.1 million deaths as of October 25, 2020 (1). The
mortality rate from COVID-19 is higher among older people (2).
While the general population in Hong Kong is highly compliant
with universal mask wearing (3), there have been three waves
of outbreaks with a total of 5,285 confirmed cases and 105
deaths as of October 24, 2020 (4). Despite Hong Kong’s status
as an international travel hub and its proximity to Wuhan,
China, compliance with infection control measures among the
general public has helped reduce the magnitude of the outbreak
(5, 6). However, compared to people aged below 55-65 years,
older people have been found to have lower levels of health
literacy as concluded in a systematic review (odds ratio = 4.20)
(7). Not knowing how to take effective preventive measures
against COVID-19 further increases the vulnerability of this
demographic group.

During the COVID-19 pandemic, as reported in a cross-
sectional study conducted from February 14 to March 2, 2020 on
participants recruited from outpatient departments and health
centers in Vietnam (N = 4,029) (8), depressive symptoms
have been reported more often in people aged 60 and older
than in younger people aged between 18 and 39 years (odds
ratio = 2.69) because of (a) pandemic-specific risk factors such
as unforeseeable threats (9), social isolation, and personal and
economic burden (3), (b) pre-pandemic risk factors, such as
social crises in some regions, and unmet mental health services
(10), and (c) age-specific risk factors, such as comorbidity of brain
disorders or systemic diseases, psychosocial changes including
bereavement and loss, change of role and loss of social status,
and receiving institutional care (11, 12). This higher rate of
depressive symptoms may also be due to the implementation of
strict quarantine measures, which have kept a large number of
people in isolation and affected many aspects of people’s lives
(13). The problems of depressive symptoms among older people
are multidimensional and more complicated than in other age
groups. Managing the mental health issues of older people is
a priority during the COVID-19 pandemic (14). In addition to
being a primary health interest, depressive symptoms are also
known to have a significant effect on health behaviors (15).

The use of face masks is thought to be important in preventing
respiratory infection during the pandemic because it can prevent
both the acquisition and transmission of pathogens (16). On
June 5, 2020, the World Health Organization (WHO) advised
governments to advocate face mask use for the general public
under certain conditions only, such as in areas with known
or suspected community transmission, settings where physical
distancing is not possible, and among people with any symptoms
suggestive of COVID-19 (17). However, the evidence shows that
COVID-19 can be transmitted by asymptomatic carriers (18).
Some experts have recommended that masks should be worn
following the precautionary principle that we should sometimes
act without definitive evidence, and that even limited protection
could prevent some transmission of COVID-19 and save lives
(19). In some places in Asia (e.g., the Republic of Korea and

Hong Kong), masks are universally worn by the public (20). It is
common for those not wearing masks in public in some Asian
countries to experience social shaming (21). Given the global
shortage of masks during the pandemic (9), there is no option
for some but to reuse face masks. However, despite the reuse
of face masks (54% from a total sample of 11,072) being widely
reported in Hong Kong (3), little is known about whether reusing
face masks (without reuse guidelines and safety protocols) when
they are in short supply is associated with depressive symptoms.
Other infection control measures such as hand hygiene, personal
hygiene, environmental hygiene, and social distancing have been
implemented since the outbreak (22). We found no specific
recommendations or preventive measures dedicated solely to the
community-dwelling older people in Hong Kong, except those
in residential care homes where policies have been implemented
to limit visits, to establish a COVID-19-targeted group testing
scheme, and to avoid non-essential travel (23).

The Health Belief Model (HBM) is one of the most widely
used conceptual frameworks in health behavior research (24).
The HBM is used to explain changes in and maintenance of
health behaviors. The model explains that people take action
to prevent illness-causing conditions because of several factors:
susceptibility, severity, cues to preventive measures, benefits
and barriers to a specific behavior, and self-efficacy (24).
In the specific context of the COVID-19 pandemic, several
studies have shown that people’s beliefs regarding contracting
a disease (COVID-19) and practicing preventive behaviors
(e.g., face mask use) interact with their mental health (e.g.,
depressive symptoms) (3, 25, 26). From these studies involving
different samples, it was found that the COVID-19-related
health beliefs and infection control behaviors triggered by the
pandemic would escalate pre-pandemic depressive symptoms
and initiate pandemic-specific mental health problems. The
triggering reasons commonly included feeling overwhelmed by
the perceived risk of COVID-19 infection, being uncertain of the
risk of infection, and feeling ill-equipped to protect themselves
(3, 9, 25). Subsequently, the resulting cognitive distortions
regarding high infection susceptibility, perceived poor self-
efficacy, and/or negative outcome expectations associated with
depressive symptoms would further strengthen and prolong the
depressive symptoms.

Although these observations pertained to different
populations, they were anticipated to be similar in older
populations. Preventive behaviors caused by a group of factors
related to health beliefs (24) play a key role in preventing older
people from contracting COVID-19. These factors include
susceptibility to COVID-19, the severity of the consequences of
COVID-19, cues to action on the implementation of preventive
measures, knowledge about COVID-19, and the efficacy of
implementing preventive measures. However, there is a lack of
understanding of how health beliefs are associated with face
mask wearing behavior. Previous studies have also shown that
health beliefs predict depressive symptoms in older people with
diabetes (27). There is also a lack of understanding of how health
beliefs are associated with depressive symptoms during this
pandemic period. Therefore, we conducted a cross-sectional
study to investigate the prevalence of depressive symptoms
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among the older population. Our objectives were guided by the
following five research questions:

Are depressive symptoms associated with face mask use?

Are health beliefs associated with face mask use?

Is the reuse of face mask associated with depressive symptoms?
Are health beliefs associated with depressive symptoms?

Do health beliefs have a moderating effect on the reuse of face
masks and depressive symptoms?

M .

MATERIALS AND METHODS
Study Design and Settings

This study employed a cross-sectional observational design and
was conducted from March to April 2020 in community-dwelling
older people in Hong Kong.

Samples and Sample Size

Convenience samples were recruited using online platforms,
including personal and organizational Facebook pages, a
discussion forum, and a peer support group. Subjects fulfilling the
following eligibility criteria were included in the study: (1) age >
60 years and (2) community-dwelling for the previous 6 months.
A total sample of 369 participants was estimated based on the

Cochran formula for the sampling size calculation N = Zp (1 »)
(28), where Z = 1.96 for the 95% confidence level, p = 40% for
the estimated prevalence of depressive symptoms in the general
public (29), and d = 5% for an acceptable margin of error (28).

Variables and Measurement

To describe the characteristics of the subjects, data on their
age, sex, educational level, number of household members, and
marital status were collected as demographic variables. The three
key variables in this study were depressive symptoms, health
beliefs, and the wearing of face masks, including face mask use
and face mask reuse practices.

Depressive Symptoms

The Patient Health Questionnaire—9 (PHQ9) was employed to
measure depressive symptoms (30). PHQ9 includes nine items
measured on a 4-point frequency scale, with total scores ranging
from 0 to 27. A higher score indicates a higher level of depressive
symptomatology. The Chinese version of the PHQ9 was validated
by comparing its scores with the clinical diagnosis of a major
depressive episode using the DSM-IV criteria (AUC = 0.95,
sensitivity = 0.88, specificity = 0.88) at the cut-off point of 9/10
with good internal consistency (Cronbachs o = 0.89) (30). The
PHQ9 was validated among Chinese older people aged equal to
or over 60 years and was found to show good validity (sensitivity
= 0.86, specificity = 0.77) for identifying major depression in late
life at the cut-off point of 9/10 (31).

Health Beliefs

Health beliefs pertaining to actions to prevent infection were
measured using an instrument developed by our team based on
the Health Belief Model and modified from the scales used during
the 2003 Severe Acute Respiratory Syndrome (SARS) epidemic in
Hong Kong (24, 32). The health belief instrument is comprised

of 13 items rated using 4-point frequency scales (11 items)
and dichotomous scales (2 items). The instrument consists of
five constructs to measure five domains of health-related beliefs
following the Health Belief Model. The first construct is the
perceived susceptibility to current infectious outbreaks (3 items,
possible range 1-6): a higher score indicates a stronger belief in
the likelihood of getting the disease. Second, perceived severity
of current infectious outbreak (2 items, possible range 2-8) is
where a higher score indicates a stronger belief in disease severity
and its sequelae. Third, cues-to-action for preventive measures
(5 items, possible range 5-20) is where a higher score indicates
having more strategies to activate measures to prevent against
the disease. The fourth construct is the person’s knowledge of
current infectious outbreak (2 items, possible range 2-8): a higher
score indicates a stronger belief in efficacy of the advised action
to reduce risk or seriousness of impact and about the tangible
and psychological costs of the advised action. Fifth, the efficacy
to practice preventive measures (1 item, possible range 1-4) is
the last construct, where a higher score indicates a higher level of
confidence in one’ ability to respond against the disease.

Face Mask Wearing Behaviors

The Face Mask Use Scale (FMUS) was employed to measure the
practice of face mask use (33). The FMUS is comprised of six
items measuring how frequently a person wears a mask in the
following situations: (1) in public venues for protection against
respiratory infection, (2) in a doctor’s clinic for protection against
respiratory infection, (3) at home when the person has symptoms
of respiratory infection, (4) in public venues when the person
has symptoms of respiratory infection, (5) in a doctor’s clinic
when the person has symptoms of respiratory infection, and
(6) at home when family members have a respiratory infection.
Frequency was measured on a 5-point scale (1 = never, 2 = rarely,
3 = sometimes, 4 = frequently, and 5 = always), with a total
score ranging from 6 to 30, where a higher score indicates more
frequent face mask use. The FMUS has been validated and shows
good internal consistency (Cronbach’s @ = 0.81) and test-retest
reliability (ICC = 0.84) (33).

Face mask reuse was measured using a single-item question,
“During the current outbreak, how often do you reuse a face
mask?” with a 5-level frequency response and analyzed in a
dichotomous manner (No = never reuse/rarely [i.e., reuse 0-2
times], Yes = reuse more than twice).

Statistical Methods

The distribution of subject variables (i.e., demographics and
clinical outcomes) was described using means (SD) and
frequency (%) according to the levels of measurement of the
variables. Descriptive statistics were also used to report the
prevalence of depressive symptoms among the older population.
The prevalence of depressive symptoms was estimated from
the participants’ screening PHQ-9 scores (using a cut-off score
above 9 to define a positive case) with a 95% confidence
interval. Considering that the population of community-dwelling
older people in Hong Kong is 1.07 million (34), general linear
models were employed to examine the five objectives formulated
in the Introduction. For objective #1, the dependent variable
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was participants’ face mask use, indicated by scores on the
FMUS, and the independent variable was depressive symptoms.
For objective #2, the dependent variable was participants’ face
mask use and the independent variable was health beliefs. For
objective #3, the dependent variable was depressive symptoms
and the independent variable was face mask reuse. For objective
#4, the dependent variable was depressive symptoms and the
independent variable was health beliefs. For objective #5, the
subjects were divided into two groups to test the moderating
effect of health beliefs. Health belief domains significantly
associated with depressive symptoms were selected to test the
moderating effect. The high health belief group included subjects
with a health belief score equal to or above the median, while
the low health belief group included subjects with a health belief
score below the median. The dependent variable was depressive
symptoms, and the independent variable was face mask reuse.
The moderating effect was supported by a subgroup analysis
if face mask reuse was significantly associated with depressive
symptoms in one health belief sub-group but not the other. All
models were adjusted for age, sex, education level, and number
of members in the household. The level of significance was set
at 0.05.

Ethics

Written consent was obtained from all participants. The study
was approved by the Human Subjects Ethics Sub-committee
of the Hong Kong Polytechnic University (Reference number:
HSEARS20200227002-01). Subjects were provided with access
to a medical service hotline to seek medical support if they
experienced mood disturbances (e.g., depressive mood) after
completion of the online survey.

RESULTS

Of the 370 recruited subjects, data from 15 (4.0%) were
disqualified from data analysis either because of incomplete data
(n = 9) or acquiescence bias (i.e., identified as a “yea-sayer” or
“nay-sayer” on 90% of the items, n = 6). A total of 355 subjects
completed the online surveys. As shown in Table 1, their mean
age was 62.85 (SD: 3.30) years (range: 60-75). Two-thirds of the
participants were female (n = 241, 67.9%), and more than half
were university graduates (n = 196, 55.2%). The mean number
of persons in the household was 2.42 (SD: 1.45). Most of them
were married (n = 250, 70.4%), and the prevalence of depression
was 25.6% (95%CI: 23.3-27.9). The mean score for depressive
symptoms as measured by the PHQ9 was 6.59 (SD: 5.74), for
health beliefs was 32.88 (SD: 3.03), and for face mask use (i.e.,
FMUS) was 25.08 (SD: 4.68). Most participants did not report
reusing face masks (n = 294, 82.8%). There were missing data
for the sex variable (n = 3, 0.9%) and number of household
members (n = 1, 0.3%). There were no missing data for any of
the other variables.

For objective #1, Model 1 in Table 2 showed that depressive
symptoms were not associated with face mask use after adjusting
for age, sex, education, and number of members of the
household. For objective #2, results revealed that two health belief
components were observed to be positively associated with face

mask use, namely severity (8 = 0.63, p = 0.001) and efficacy
(B = 1.31, p = 0.005). For objective #3, as shown in Model 2 in
Table 2, those who reused face masks (8 = 2.14, p = 0.006) had
more depressive symptoms. For objective #4, two health belief
components were associated with depressive symptoms, namely
severity (8 = 0.88, p < 0.001) and cue (8 = —0.57, p = 0.002).

For objective #5, as shown in Table 3, Model 3 was applied
separately to subjects with health beliefs pertaining to stronger
(n = 148) and weaker (n = 207) beliefs in disease severity. Mask
reuse was significantly associated with depression in the group
with a stronger belief in disease severity (8 = 3.02, p = 0.025),
but not in the group with weaker perceptions of severity. As
shown in Table 4, Model 4 was applied separately to subjects with
high (n = 148) and low (n = 206) health belief scores in cues
to preventive measures. Mask reuse was significantly associated
with depression only in the group with poorer cues to preventive
measures (8 = 3.83, p = 0.004), but not in the group with better
cues to preventive measures.

DISCUSSION

To the best of our knowledge, this is the first study to report
associations among depressive symptoms, the wearing of face
masks, and health beliefs among the older population during
the COVID-19 pandemic. It is important to understand the
relationships among these variables in older people because the
findings can inform the formulation of interventions and policies
to promote mask wearing and reduce depressive symptoms
during this pandemic.

In Hong Kong, depressive symptoms have been more severe
among older people during the COVID-19 pandemic than before
the pandemic period. In a study conducted in Hong Kong
during the period between October 2010 and January 2012, the
prevalence of depression as measured by the PHQ9 score above 9
was 9.8%, with a mean score of 3.57 in people aged 65 and older
(35). This study showed that 25.6% of the subjects experienced
depressive symptoms, with a mean PHQ9 score of 6.59, which is
much higher than in the pre-pandemic period, although findings
here might have been influenced by the nature of convenience
sample in this cross-sectional study. A similar finding of a
higher prevalence of depression (16.5%) in younger people aged
16-60 years during the COVID-19 pandemic has also been
observed in Chinese communities (36). Another study showed
that COVID-19 risk perception also increased the depressive
symptoms in younger people (37). These findings might suggest
that COVID-19 has intensified depressive symptoms among
older people. The present study recommends that mental health
services be proactively provided to older people during the
current pandemic. Further studies should also be conducted to
examine whether depression is more severe among older people
in other countries.

Older people whose health beliefs allow them to perceive
COVID-19 as serious and the wearing of face masks as an
efficacious preventive measure use face masks more often. This
supports the argument that the promotion of health beliefs is an
important strategy to encourage face mask wearing among older
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TABLE 1 | Demographics and clinical outcomes.

TABLE 2 | General linear model of face mask use and depressive symptoms.

N =355 Model 1 (N = 350) Model 2 (N = 350)
Mean + SD/ Face mask use Depressive symptoms
frequency
(%) B (SE) p-value B (SE) p-value
Demographics Age 0.07 (0.08) 0.363 —0.05 (0.09) 0.550
Age (range: 60-75 years) 62.85 + 3.30 Sex 0.054 0.756
Gender Male 1.05 (0.54) 0.20 (0.63)
Male 111 (31.3) Female Ref Ref
Female 241 (67.9) Education level 0.175 0.712
Missing 3(0.9 Elementary or below 2.16 (1.39) 0.121 1.31 (1.61) 0.415
Education High school 0.66 (0.52) 0.209 0.14 (0.61) 0.815
Elementary or below 12 (3.4) University or higher Ref Ref
High school 147 (41.4) No. of household 0.07(0.18) 0686  —0.25(0.21) 0.224
University or higher 196 (55.2) members
No. of household members (range: 0-10 people) 242 +1.45 Depressive symptoms —0.02 (0.47) 0.670 NA NA
Missing 1(0.3) Health beliefs
Marital status Susceptibility ~010(0.28) 0722 -002(0.33 0956
Single 54 (15.2) Severity 063(019)  0001*  088(021)  <0.001*
Married 250 (70.4) Cue to action 0.17 (0.16) 0.289 —0.57 (0.18) 0.002*
Divorced/Separated 318.7) Knowledge ~009(0.24) 0724 —-037(0.28 0192
Widowed 20 (5.6) Efficacy 1.31(0.46)  0005* —082(053)  0.124
Clinical outcomes Face mask reuse 0.095 0.006*
Depression (PHQQ cut-off: 9/10) Yes 1126067 2140.77)
Yes 91 (25.6) No Ref Ref
No 264 (74.4) *Statistically significant at p < 0.05. B, beta; SE, standard error; NA, not applicable;
Depressive symptoms, PHQ9 (possible range: 0-27) 6.59 +£5.74 Ref, reference.
Health beliefs (possible range: 11-46) 32.88 4+ 3.03
Susceptibility (possible range: 1-6) 2.90 4+ 0.96 ) ) )
Severity (possible range: 2-8) 5.98 4 1.53 current pandemic. .Future studies should .exar.nlfle whether the
Gue to action (possible range: 5-20) 1478 4 1.78 efi:ct ;)f health beliefs on fe;ce maskkwearlng is independent of
Knowledge (possible range: 2-8) 573+ 1.16 ot zr achtors.(e.g., accessﬁtod.ace mas sl)l. 4 .
Efficacy (possible range: 1-4) 3.46 4+ 0.60 nother ulnpolrtant 1; 1n§ was that ldepresswe1 syn;lptoms
Facemask Use Scale, FMUS (possible range: 6-30) o508+ 4pg Were more clearly manifested among older people who: (a)
. . reused face masks, (b) had a stronger belief in disease severity,
In public venues to protect myself (possible range: 1-5) 475+ 0.72 . )
— ) and (c) did not have adequate cues to preventive measures.
In doctor’s clinic to protect myself (possible range: 1-5) 4.80+0.73 R
) Disposable face masks are the most common type of face masks
At home when | have symptoms (possible range: 1-5) 3.23 +1.62 . . R .
, , in Hong Kong and used to prevent respiratory infection by
In public venues when | have symptoms (possible range: 1-5) 4.59 + 0.98 . . .
N . using multiple layers of filters made of non-woven fabrics that
In doctor’s clinic when | have symptoms (possible range: 1-5) 479 +0.76 . . .
At home when family members have symptoms (possiole 001+ 165 were designed for single use, while reusable face masks refer
range: 1-5) Y ymp P ’ ' to face masks made of washable fiber micro-porous filters for
repeated use (39). Reusing disposable face masks is known to be
Face mask reuse . K .
. a suboptimal but necessary alternative when there is a shortage
Yes (more than twice) 61 (17.2) K .
, of face masks, but it has been common during the COVID-19
No (never/rarely, < two times) 294 (82.8)

PHQ9, Patient Health Questionaire-9.

people (38), although other factors may also possibly affect the
wearing of face masks beyond health beliefs (e.g., access to face
masks). During the shortage of face mask supply, access to face
masks in individuals may vary because of older people’s financial
resources. Therefore, health education strategies should focus on
highlighting the severity of the disease and promoting the efficacy
of face mask use among older people as a public health policy in
order to encourage older people to wear face masks during the

pandemic (40). Therefore, the reuse of disposable face masks is
a reliable indicator of a shortage of face mask supply, limited
access, limited affordability, and inadequate health information.
A plausible reason for the reuse of face masks being associated
with depression is that these older persons did not have an
adequate supply of and access to face masks or limited knowledge
of the efficacy of face mask wearing. Further analyses in this
study showed that the reuse of face masks was only associated
with depressive symptoms in the sub-groups of older people
with a strong belief in disease severity and inadequate cues
to preventive measures. These observations could be explained
by older people experiencing greater depressive symptoms if
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TABLE 3 | Moderation effect of perceived severity on face mask reuse and
depressive symptoms.

TABLE 4 | Moderation effect of cues to preventive measures on face mask reuse
and depressive symptoms.

Model 3

Depressive symptoms
in weaker belief in
perceived severity®

Depressive symptoms
in stronger belief in
perceived severity”"

Model 4

Depressive symptoms
in poorer cues to
preventive measures”

Depressive symptoms
in better cues to
preventive measures”

(n = 207) (n =148) (n = 206) (n =148)
B (SE) p-value B (SE) p-value B (SE) p-value B (SE) p-value
Age —-0.11(0.12) 0.358 -0.17 (0.16)  0.279 Age —0.03 (0.16) 0.839 —-0.14(0.12)  0.248
Sex 0.666 0.391 Sex 0.630 0.273
Male —0.33(0.77) 0.97 (1.12) Male —0.53 (1.10) 0.88 (0.80)
Female Ref Ref Female Ref Ref
Education level 0.923 0.114 Education level 0.195 0.649
Elementary or below  —0.79 (3.00) 0.793 3.33(2.16) 0.125 Elementary or below 414 (2.77) 0.138 1.64 (2.03) 0.420
High school —0.24 (0.74) 0.745 1.83 (1.05) 0.084 High school 1.29 (1.03) 0.213 0.45 (0.77) 0.564
University or higher Ref Ref University or higher Ref Ref
No. of household —0.01(0.23) 0.956 —-0.72(0.41)  0.078 No. of household —0.038 (0.31) 0.935 —0.45(0.27)  0.102
members members
Face mask reuse 0.146 0.025* Face mask reuse 0.004* 0.367
Yes 1.37 (0.94) 3.02 (1.33) Yes 3.83 (1.31) 0.89 (0.98)
No Ref Ref No Ref Ref

*Statistically significant at p < 0.05. "“high perceived severity = the subscale score for
severity > median score (6), low perceived severity = the subscale score for severity <
median. B, beta; SE, standard error; Ref, reference.

they know that COVID-19 is severe, but they do not have
appropriate cues to preventive measures (e.g., face masks) to
protect them from contracting COVID-19. Having said that,
some other factors which were not included in the analysis
may possibly confound these observed associations, such as
socioeconomic status.

These two health belief factors also moderated the effect
of face mask reuse on depressive symptoms among older
people. In addition to participants’ differences in their health
beliefs pertaining to the pandemic, there might have been other
underlying factors that might have confounded our findings. Face
mask reuse might also be the result of lacking access to face
mask supply because of various reasons, such as socioeconomic
factors. Further studies should examine these relationships. We
recommend that mental health support and cues to preventive
measures should be offered to older people alongside COVID-19
prevention-related health education, particularly those focusing
on the severity of the disease. Policymakers should work closely
to increase the supply of and access to face masks. Researchers
should investigate whether alternatives such as wearing reusable
face masks, face shields, or decontaminating face masks are
effective when face masks are in short supply (41, 42).

This study has several limitations. As face-to-face interviews
were prohibited during the pandemic, an online survey was used
to collect data widely and quickly. Convenience sampling and
employing online methodological strategies for the survey may
have induced selection bias in this study. Unfamiliarity with
technology and lack of access to technology among some older
people might have excluded them from this survey. These might

*Statistically significant at p < 0.05. “high cue to preventive measures = the subscale
score for cue to action > median score (14.5), low cue to preventive measures = the
subscale score for sue to action < median. B, beta; SE, standard error; Ref, reference.

have posed a risk that older adults who were included in this
study were more financially resourceful and possibly received
more formal education than those who were not included. Hence,
the sample in this study might not be the most accurate reflection
of the reality in the greater population of community-dwelling
older people. There are other possible confounders affecting
depressive symptoms (e.g., comorbidities and anxiety) that were
not adjusted for in this study. Therefore, this study could not
conclude whether face mask reuse and health beliefs led to more
depressive symptoms independent of underlying comorbidities
and anxiety levels. The prevalence of depressive symptoms was
based on relatively small sample size and convenience sampling.
Therefore, the 95% CI was measured as 4.5, which was larger
than that in another study (95% CI = 2.0) surveying for
depression in the same population in Hong Kong (35). We
are less confident that the prevalence of depression is accurate
within a narrow confidence range. Caution should be exercised
when the prevalence of depression is extrapolated beyond the
examined group. We adopted a simple statistical analysis to
test the moderation effect of health beliefs without testing the
significance of the effect because of the small sample size. Finally,
this study focused only on the use of disposable face masks. The
use of reusable face masks was not examined because there was
limited evidence of the effectiveness of reusable face masks during
the study period.

To conclude, health beliefs regarding perceived severity and
efficacy contributed to more frequent face mask use, which
is unrelated to depressive symptoms. Older people with a
stronger belief in disease severity and with poorer cues to
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preventive measures, as well as those who reuse disposable face
masks, are more likely to experience depressive symptoms. A
moderation effect of health beliefs (i.e., disease severity and cues
to preventive measures) on face mask reuse and depression was
observed. Mental health support is therefore as important as
health education for promoting health beliefs toward prevention
against COVID-19.
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