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Abstract.
BACKGROUND: COVID-19 self-examination is a significant part of the national recovery plan against the virus. Although
it is easier to perform COVID-19 self-examination (CSE), only a small percentage of people prefer it. There are no precise
statistics on CSE in Malaysia, but informal data from news agencies imply low CSE. Lack of awareness and conflicting
information about the reliability of CSE results may have raised concerns about CSE’s efficacy and effectiveness.
OBJECTIVE: This study investigates how Malaysian older adults’ health beliefs influence their intention to perform CSE.
The study developed a framework combining illness threats (ITH), perceived barriers (PBA), medical motivations (MMO),
and control over illness (COI) from the Health Belief Model (HBM) with the Reasoned-Action Approach’s attitude (ATT),
perceived control (PCO), and intention (INT).
METHODS: Structural Equation Modelling (SEM) analyses were conducted with AMOS 26 software to determine the
influence of HBM on older adults’ attitude, perceived control, and intention. The study collected 200 data for the pilot study
and 400 data for hypotheses testing.
RESULTS: ITH, MMO, and COI have positive effects, whilst PBA affects ATT negatively. ITH and COI positively impact
PCO, and PCO has a greater significant effect on INT than ATT.
CONCLUSION: Given the HBM’s role in influencing older adults’ intention to perform COVID-19 self-examination,
providing different levels of care and emphasising the perception of knowledge of illness are especially beneficial. Several
recommendations are made to ensure that CSE remains relevant for older adults’ well-being, although COVID-19’s impact
has become more stabilised.
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1. Introduction

1.1. Background of the study

COVID-19 Self-Examination (CSE) refers to self
and portable antigen tests that help detect the presence
of coronavirus [54]. It is regarded as an early detection
method that aids in reducing COVID-19 fatalities and
supplementing precautions of wearing masks, social
distancing, frequent handwashing, and staying safe
at home.

CSE is especially critical for older adults, par-
ticularly those with underlying health conditions,
which are classified as a high-risk group for severe

COVID-19-related illnesses [1]. According to the
Malaysian Ministry of Health’s dashboard [2], the
country recorded 4,792,942 cases, with those aged 60
and older accounting for 8.6% to 12.4% of the weekly
cases over the 16 weeks period (June to September
2022). Although the percentage is small, it is a cause
for concern when the fatality rate is considered. An
average of 66.6% to 86.7% of weekly cases resulted in
deaths amongst older adults over the said period. The
rate is even more concerning, given that the number
of older adults infected increased by 88.16% between
June 2022 (152 cases) and August 2022 (286 cases)
[2]. Older adults (60 years old and above) make up
only 7% of Malaysia’s 33 million population, and
many may die before being admitted for treatment
due to COVID-19 [3]. These figures highlight the
importance of taking all necessary precautions and
administering CSE regularly.

When performed correctly and regularly with a
nasal swab and saliva antigen self-test kit, CSE is an
early detection method to reduce fatalities. Although
it is easier to use and less expensive than the Poly-
merase Chain Reaction (PCR) test, only a small
percentage of people prefer it. Goggolidou et al.
(2021) [55] found that 62% of participants had no
preference for the occurrence of COVID-19 self-test.
There are no precise statistics on CSE conducted at
home in Malaysia, and informal data from news agen-
cies imply low CSE use [4]. Lack of awareness and
conflicting information about the reliability of CSE
results [5] may have raised concerns about CSE’s
efficacy and effectiveness.

Malaysia has implemented restricted movement
control orders (MCO) on the economy and social
activities from March 18, 2020, to June 28, 2021,
followed by National Recovery Plan until December
2021 [90]. Individuals must pay RM30 to RM150
(approximately USD6.66 to USD33.30) for COVID-
19 tests during the MCO [91].

Given that the government is gradually relaxing
control over measures to curb COVID-19 amidst the
daily cases, increasing older adults’ awareness about
CSE appears to be a viable strategy for reducing fatal-
ities and increasing the likelihood that they will trust,
learn, and perform self-testing regularly.

1.2. Research objectives

The Health Belief Model (HBM) refers to a set
of health perceptions that guide individuals’ health
behaviours [56]. HBM suggests that perceptions
about illness threats, barriers, motivations, and con-
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trol over illness can influence a person’s decision
to prevent the health problem [6]. This study uses
the HBM to investigate how Malaysian older adults’
health beliefs influence their intention to perform
CSE. Although there are studies examining the influ-
ences of HBM on behaviours [21, 22, 24, 63], none
of them looked at older adults’ behaviour and their
acceptance of COVID-19 self-tests. Therefore, it has
become elusive to conclude how HBM affects older
adults’ decision to perform CSE and how HBM
shapes perceived control and attitude towards CSE.
The reasoned-action approach [7] is used to inves-
tigate the relationships between older adults’ health
beliefs and their intention to perform CSE, with atti-
tude and perceived control acting as mediators. The
findings suggest formulating appropriate strategies to
promote proper and widespread CSE use.

2. Theoretical background

2.1. The health belief model

The HBM, often referred to as a health-experience
model, is widely accepted in healthcare and, more
recently, in the Internet [8] and marketing [9] lit-
erature. The HBM suggests that a person’s health
experience will result in behavioural changes such
as the intention to receive vaccination. Such health-
related experience provides the knowledge to form a
perceptual belief and aid decision-making.

Specifically, the HBM has been discussed as
the precursor to prosocial behaviour in the self-
examination behavioural context. Shahnazi et al.
(2020) [10] found that illness threats (perceived
severity and susceptibility), barriers to taking action
(perceived barriers and cues to act), medical moti-
vations (trust), and control over illness (perceived
self-efficacy) play essential roles in shaping COVID-
19’s preventive health behaviour.

Although other models, such as the Relapse-
Prevention Model [57] and Transtheoretical model of
health behaviour change [58], can be used to examine
behaviours, we chose HBM for the following reasons:
1) HBM has been shown to be useful in examin-
ing health behaviours [59]; 2) HBM has been widely
used in health- [60], and non-health related studies
[61, 62]; and 3) HBM provides multi-dimensional
perceptions for understanding health behaviours [6,
56].

However, many studies using the HBM to pre-
dict health behaviour yielded inconsistent results.

Mercadante and Law (2021) [11] found that ill-
ness threats and control over illness affect health
behaviour, whereas Panahi et al. (2022) [12] dis-
covered that perceived barriers could predict health
behaviours. Despite these studies, whether the same
beliefs apply to older adults in predicting their health
behaviours towards CSE remains elusive. Further, lit-
tle attention has been paid to the awareness of how
the HBM influences older adults’ intention to per-
form CSE. Studies to date have focused on breast
and HIV self-examination, with findings suggesting
that illness threats, perceived barriers, medical moti-
vations, and control over illness have either direct or
indirect influences on the intention to perform self-
examination [13, 15].

Illness threats, a combination of perceived severity
and susceptibility, refer to individuals’ perception of
health risks due to COVID-19 [6]. Although studies
have examined perceived severity and susceptibil-
ity separately, Jones et al. (2015) [14] contend that
the two are inextricably linked and separating them
would not affect behavioural outcomes. When older
adults, in particular, have the ability to perceive
all severe illnesses (including COVID-19 fatality)
that pose a potential threat to their physical health
and well-being, it will lead them to perform self-
examination [65].

Perceived barriers are perceived obstacles to
achieving a desired outcome or status, such as
obstacles to improving an individual’s health con-
ditions [14]. Previous research on self-examination
behaviour suggests that examining perceived barri-
ers is critical since they may be the most significant
reason for not participating in a specific prevention
programme [15]. Hence, improving a person’s ability
to understand, identify, and mitigate specific barriers
can enhance older adults’ intention to perform CSE.

Medical motivations include trust in medical prac-
titioners and medical care [6]. Given the higher risk
associated with healthcare services, motivations are
linked to credence attributes such as trust and risk.
Older adults who are susceptible to COVID-19 infec-
tion tend to engage in trusting behaviour and translate
their behaviour by consuming certain medical ser-
vices for better outcomes [66]. Because older adults
are vulnerable, the presence of motivations would
more likely increase their consumption of healthcare
services, including CSE [67]. Medical motivations
are significant because they can facilitate cooperative
behaviour and boost confidence, resulting in better
adherence to a medical programme and improved
patient health [16].
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Control over illness reflects individuals’ beliefs
about their approach to sickness. Individuals who
endorse control over illness believe that they can
manage the progression of diseases in some ways
[17]. This factor is crucial because it influences
people’s attitudes toward the healthcare prevention
programme. When older adults have some degree of
control over their illnesses, it could be interpreted as
having some degree of control over COVID-19 illness
and being able to control its consequences. Numer-
ous studies have concluded that having control over
illnesses is essential for reducing depression, demor-
alisation and anxiety, and improving the quality of
life [18, 64].

2.2. Reasoned-action approach theory

The behavioural decision-making literature also
highlights the use of Stimulus-Orgasm-Response
(SOR) [68] and Means-End-Chain (MEC) [69]
approaches to explain individuals’ decision-making.
For instance, Lai and Chong (2020) [16] used SOR to
understand older adults’ intention to recover, and [70]
used the MEC to explore patients’ health experiences.

However, the use of the reasoned-action approach
to explaining health decisions in our study can be
justified for two reasons. First, this approach pro-
vides a heuristic value for explaining CSE and can
predict future behaviour. Its heuristic value is evi-
dent in many health-related studies that support this
approach as a conceptual framework [7, 19]. Second,
this approach is parsimonious, comprising a limited
number of variables that provide reliable predictive
health decision-making [7, 20]. These are evident in
past studies [27, 36, 37, 47, 48].

The reasoned-action approach was initially intro-
duced to explain the underlying factors influencing
attitude on behaviour. Accordingly, the likelihood of
older adults making health-related decisions can be
determined by their attitude, subjective norms, and
perceived control as the underlying factors.

Attitude refers to how older adults think and feel
about their health decisions. Subjective norms are
associated with social influence [19], whereas per-
ceived control refers to the older adults’ capability
to make a difference in reducing COVID-19 spread,
for example, by performing CSE. Given that this
study is designed to explain health behaviour dur-
ing the COVID-19 pandemic, in which older adults
are aware of COVID-19 fatalities and are expected to
behave in a particular manner to prevent such illness,
the effects of subjective norms (individual aware-

ness about COVID-19 fatality and compliance during
the pandemic) may have been moderated. Numerous
studies have excluded subjective norms based on con-
texts (see [21]) since this factor may be redundant in
well-known and widely understood situations, such
as privacy and security risks. Likewise, Hevey et al.
(2009) [22] found that subjective norms are irrelevant
in a situation when an individual’s beliefs outweigh
those of others. Thus, in the COVID-19 context, a
person’s high level of CSE awareness may lead to
the belief that his or her views outweigh others. This
is also consistent with the reasoned-action approach,
which is adaptable to different contexts and situa-
tions.

Although studies claimed that health beliefs
strongly influenced intentional behaviour [23], they
could not conclude whether health beliefs influence
attitude and perceived control. This is because there
is no common understanding of how health beliefs
affects other variables [24]. Further, limited stud-
ies have examined the relationships between health
beliefs and perceived control [21, 22].

2.3. Attitude towards CSE and intention to
perform CSE

The reasoned-action approach views the relation-
ship between attitude and intention in determining
behaviour as voluntary and uncompelled. However,
people may experience grief, anxiety, stress, and
worry over COVID-19, where a negative attitude
toward disconfirming their behaviour may occur
[25]. Citing Fishbein and Ajzen’s (2011) [7] rea-
soned action approach, older adults may feel and
think unfavourably about COVID-19 when they per-
ceive a loss and are pessimistic about its fatality.
However, given the long-term effects of coron-
avirus, most people rarely see COVID-19 fatality
positively, especially in older adults [26], prompt-
ing them to react to behavioural intentions about
health prevention programmes [27]. Consistent with
previous research [26, 43, 44], it appears plausi-
ble to hypothesise that although older adults have
negative feelings about COVID-19, probably due
to conflicting information [89] and lack of aware-
ness [55], they are required to participate in the
health-promoting programme, such as COVID-19
vaccination. Based on this premise, we anticipate that
older adults will react similarly to CSE as a form
of health promotion. The following hypothesis is
constructed:
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H1: Negative attitude toward CSE increases the
intention to perform CSE.

2.4. Health beliefs and attitude towards CSE

We conceptualise that illness threats reflect older
adults’ beliefs associating their health with COVID-
19 due to an increased likelihood of infection. We
contend that the perception of illness threats pre-
cedes attitude towards CSE. We follow the evidence
from past studies [28, 71, 72] that offer health belief
constructs as the antecedents explaining individual
attitudes. Illness threats can become a critical compo-
nent linking to attitude because it constantly reminds
older adults of the seriousness of the illness. If older
adults believe performing CSE can minimise their
illness, this should directly influence their attitude
[28]. Hence, we propose that severity and suscepti-
bility drive older adults’ concerns about COVID-19
illness.

Perceived barriers should elicit increased feelings
and deliberative thinking since any estimation of per-
sonal obstacles would justify the causal relationships
on attitude toward infection control [29]. A signifi-
cant contributor to perceived barriers is the challenges
experienced by individuals, i.e. self-challenges and
their desired behavioural outcomes. This is essential
in this study since perceived barriers are a collection
of challenges, and their presence could affect positive
attitudes [30]. We interpret that personal challenges
associated with COVID-19 illness, such as confusion
and anxiety, could be the main contributors to a pos-
itive attitude towards CSE. However, since limited
studies have investigated the role of perceived barri-
ers on attitude (see [29] for example), identifying this
would contribute to the health literature.

High medical motivations, which are related to
trust, should promote positive thoughts and feel-
ings because trust in healthcare justifies the positive
effect of an individual participating in disease preven-
tion programmes. Tzeng and Ho (2002) [31] found
that the medical motivations aspect of trust rein-
forces patients’ attitudes toward dietary promotion
programmes. An important insight into this effect is
that trust may lead individuals, even if they are less
familiar, to believe in the knowledge acquired through
news, social media or friends and not to question the
programme’s effectiveness [13]. This reinforcement
of acquired knowledge amongst older adults is essen-
tial to boosting positive attitudes since their assurance
can be earned through mass media, relationships with
doctors, and healthcare programmes [73–75].

We also anticipate that perceived control over ill-
ness will influence an individual’s attitude toward
CSE in the same way trust influences attitude. When
an individual perceives control over illness posi-
tively, his or her behaviour should also be positive
[32]. Since perceived control over illness reflects not
only the ability but also beliefs in capacity [18],
self-efficacy should also be viewed as a form of con-
trol. Whenever a person uses his or her capacity
to prevent or control illness (e.g. preventing con-
tact, getting medical attention or controlling own
behaviour), it reinforces his or her belief in liv-
ing a healthy life. In other words, participating in
a disease prevention programme would increase a
person’s capacity to attain the desired outcomes and
his or her ability to achieve health goals. However,
few studies have examined the direct effect of con-
trol over illness on attitude. We propose the following
hypotheses:

H2: Increased perceived illness threat increases
positive attitude towards CSE.

H3: Increased perceived barriers increase positive
attitude towards CSE.

H4: Increased medical motivations increase posi-
tive attitude towards CSE.

H5: Increased perceived control over illness
increases positive attitude toward CSE.

2.5. Perceived behavioural control of CSE and
intention to perform CSE

Another factor that predicts intention is the individ-
ual’s behavioural control, particularly beliefs about
using tools as a form of control [21] to achieve the
desired outcome, i.e. older adults’ control over CSE
use. We contend that behavioural control can help
shift the focus of control away from the ability and
capacity of individuals (inner), i.e. handling personal
illness, to other forms of personal control (exter-
nal), i.e. dealing with devices, i.e. self-test kit, to
achieve desired outcomes. We regard this factor as
perceived behavioural control to use CSE, given that
older adults who intend to perform CSE for health
reasons are more likely to analyse and integrate any
conflicting perceptions about self-examination kits.
This is evident from previous studies [36, 37, 48],
which suggest that individuals’ confidence to per-
form a task (as a form of perceived control) may
serve as a reliable predictor of behavioural intention.
Aligned with Ebnehoseini et al. (2020) [33], older
adults who perceive that they will prevent COVID-
19 illness to avoid health-related expenses are more



574 K.P. Lai et al / How older adults’ health beliefs affect intention to perform COVID-19

likely to engage in controlling behaviour by using
specific devices such as self-test kits to increase their
ability to control their surroundings or outcomes. This
leads to the following proposition:

H6: Increased perceived behavioural control of
CSE increases intention to perform CSE.

2.6. Health beliefs and perceived behavioural
control of CSE

Studies have shown that perceived illness threats
affect patients’ readmissions, recovery, and stress
[34]. Despite the clear behavioural support, empir-
ical evidence linking illness threats and perceived
behavioural control are scarce (see [35] for example).
If appropriately assessed, perceived illness threats
can become an important antecedent reflecting health
beliefs, leading to increased adherence to treat-
ment programmes. Higher perceived illness is also
hypothesised to lead to greater participation in other
psychological determinants, such as behavioural con-
trol.

The recognition of perceived barriers associated
with perceived behavioural control in the health-
care literature is expected to motivate individuals
to achieve the desired outcome, thereby reduc-
ing their risk of illness [36]. We expect that
increased perceived barriers will increase the per-
ceived behavioural control, i.e. encourage older
adults to exert control over their CSE use. When an
individual perceives any existence of barriers, such
perception generates a motivation to adopt alternative
methods to obtain equivalent outcomes [37]. How-
ever, studies on the relationship between perceived
barriers and behavioural control have received lit-
tle attention and produced contradictory results. This
is evident in the studies [77, 78] that examine per-
ceived barriers and behavioural control exclusively.
In another case, reduced perceived barriers were
found to increase perceived behavioural control [76],
contradicting another empirical finding [37].

We regard past and current experience-based med-
ical motivations for promoting positive perceptions
of a healthy life, that of trust and risk, as the pri-
mary focus of many health practitioners [38]. Tzeng
and Ho (2022) [31] claimed that trust, which is
akin to motivation, reflects the overall beliefs of cer-
tainty and risk experiences over time, which increase
expectations and lead to controlling behaviour. A
similar proposition is suggested in Yu et al.’s (2020)
[39] motivation-cognition-behaviour model, imply-
ing that motivation enhances individuals’ need for

behavioural control and ensures positive health out-
comes.

Further, since perceived control over illness is
largely a personal level of self-control over the
aspects of one’s health, we propose that control over
illness could directly impact perceived behavioural
control by extending a person’s self-efficacy in using
tools to practice COVID-19 mitigation. Thus, high
levels of control over illness reflect an individual’s
ability and capacity to reduce COVID-19 illness over
time, which drives him or her to employ tools, such as
CSE, as preventative measures. Nevertheless, stud-
ies on the relationship between control over illness
and perceived behavioural control have found mixed
results (see [40, 41]). Given the distinctive nature of
how individuals perceive control, we propose a pos-
itive link between control over illness and perceived
behavioural control. The following hypotheses thus
ensue:

H7: Increased illness threat increases perceived
behavioural control of CSE.

H8: Increased perceived barriers increase per-
ceived behavioural control of CSE.

H9: Increased medical motivations increases per-
ceived behavioural control of CSE.

H10: Increased control over illness increases per-
ceived behavioural control of CSE.

2.7. Research model

We present a theoretical model with four HBM fac-
tors (ITH, PBA, MMO, and COI) as antecedents and
three reasoned-action approach factors (ATT, PCO
and INT). We developed hypotheses linking the HBM
to attitude and perceived behavioural control, which
in turn link to intention but not directly to intention,
for two reasons: 1) to align with the understanding of
the reasoned-action approach that attitude and per-
ceived behavioural control could provide a reliable
predictive behavioural outcome; and 2) to under-
stand the indirect role of attitude better and perceived
behavioural control in linking the HBM and intention.
Figure 1 depicts the model.

3. Research methodology

3.1. Sample selection

We selected individuals aged 60 years and above
who are healthy and free from COVID-19 illness as
our respondents, i.e. participants with no reported
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Fig. 1. Research framework.

symptoms of coronavirus illness (fever, chills, cough,
shortness of breath etc.) in the 14 days preceding the
survey. We employed an online survey to avoid phys-
ical contact with them. Respondents were introduced
and snowballed to reach 200 responses for the pilot
and another 400 for hypothesis testing. Online sur-
vey questionnaires were distributed via social media
platforms, such as Facebook, WhatsApp, WeChat,
Messenger, and other real-time messaging apps.
Potential respondents were sent a link and invited
to complete the survey voluntarily. We included two
preliminary questions to ensure that the respondents
were legitimate by asking them about their prior
experiences with CSE and their most recent self-
examination date.

3.2. Scale measures

We adapted previous research measures to repre-
sent the constructs in the framework. The sources of
the survey items are indicated in Table 1. To reduce
the possibility of inflated and false estimated relation-
ships amongst constructs, i.e. common method error
and variance, we used different scales and pointers
to assist respondents in distinguishing the constructs.
INT and PCO were measured using 7-point Likert
scales, whereas ATT, ITH, PBA, MMO, and COI
were assessed using 8-point scales.

3.3. Refinement, reliability and validation of
measures

To test the applicability of survey measures in the
context of Malaysian older adults, a pilot test of
200 samples was conducted. About 33 items were
assessed and refined to align with the study’s objec-
tive. For example, item PBA1 was changed from “I
worry that taking tablets may cause problems . . . ”
to “ . . . taking medicine may . . . ”, and item INT1
from “I intend to perform illness self-examination
once a month” to “ . . . perform COVID-19 self-
examination . . . ”.

Our initial response rate was low (54 of 200
responses, or 27%). We then contacted the respon-
dents and sought their permission to forward the
survey link to their known friends, relatives, and
social contacts aged 60 and above. The responses
were evaluated once the 200 complete responses had
been collected. Data were collected from June to
August 2021. The male-to-female ratio was 53 : 47.
The respondents’ ethnicity was referred to as “race”
by Chinese (69%), Malays (18.5%), and Indians
(12.5%). Their ages ranged from 61 to 65 (77.7%),
66 to 70 (15.0%) and over 71 (7.5%). The major-
ity of respondents (68.5%) are retirees who have
stopped working, whilst the remaining 31.5% have
returned to work as part-timers or self-employed.
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Table 1

Details of measures used

Construct Items Pilot (N = 200) Mass (N = 400)

Intention to perform CSE INT1 - I intend to perform COVID-19 self-examination

once a month.

0.743 0.878

(INT) INT2 - I will attempt to perform COVID-19

self-examination in the next month.

0.644 0.745

INT3 - I have decided to perform COVID-19

self-examination in the next month.

0.774 0.822

Source: [96]

Attitude towards CSE (ATT) ATT1 - Performing COVID-19 self-examination is a

(bad/good) decision.

0.896 0.923

ATT2 - Performing COVID-19 self-examination is a

(foolish/wise) decision.++
0.684 0.516

ATT3 - I (dislike/like) the idea of performing

COVID-19 self-examination.

0.844 0.880

ATT4 - Performing COVID-19 self-examination would

be (unpleasant/pleasant).

0.642 0.894

Source: [97]

Perceived Control of CSE (PCO) PCO1 - I think I understand what problem brought me

to do COVID-19 self-examination.+
0.242

PCO2 - By performing COVID-19 self-examination, I

feel I know the meaning of the problem for my

family’s future and me.++

0.736 0.626

PCO3 - By performing COVID-19 self-examination, I

think I know what caused the problem.+
0.444

PCO4 - By performing COVID-19 self-examination, I

feel I have the tools to make decisions that will

influence my future.

0.827 0.825

PCO5 - By performing COVID-19 self-examination, I

feel I can make a logical evaluation of the various

options available to me in order to choose one of them.

0.842 0.818

PCO6 - By performing COVID-19 self-examination, I

feel I can make decisions that will change my family’s

future.

0.579 0.715

PCO7 - By performing COVID-19 self-examination, I

feel there are certain things I can do to prevent the

problem from recurring.+

0.498

PCO8 - By performing COVID-19 self-examination, I

feel I know what to do to ease the situation.

0.740 0.758

PCO9 - By performing COVID-19 self-examination, I

think I know what my next steps should be.

0.806 0.783

Source: [98]

Illness Threats (ITH) ITH1- My current condition will lead to serious

long-term health problems.++
0.605 0.630

ITH2 - My current condition is causing me a lot of

worry and concern.

0.873 0.874

(Continued)
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Table 1

(Continued)

Construct Items Pilot (N = 200) Mass (N = 400)

ITH3 - The illnesses I get worry me a great deal. 0.863 0.863

ITH4 - Whenever I get sick, it seems to be serious. 0.853 0.886

ITH5 - My current condition will interfere a great deal

with my normal activities.

0.686 0.752

ITH6 - I will become very sick as a result of my current

condition.

0.601 0.562

ITH7 - I get sick more easily than other people my

age.++
0.663

ITH8 - I am concerned about the possibility of

becoming seriously ill.

0.837 0.905

Source: [6]

Perceived Barriers PBA1 - I worry that taking medicine may cause

problems.

0.863 0.896

(PBA) PBA2 - The trouble with medicine is that you can get

too dependent on them.

0.890 0.873

PBA3 – Often, the side effects from medications are

worse than the illness.++
0.823 0.763

Source: [6]

Medical Motivations MMO1 - Doctors know best for you when you are ill. 0.820 0.727

(MMO) MMO2 - When I follow my doctor’s advice usually feel

better.

0.813 0.833

MMO3 - I trust my own feelings about my health rather

than a doctor’s advice.+
0.483

Source: [6]

Control Over Illness COI1 - When I get sick, I just keep going as usual. 0.775 0.694

(COI) COI2 - I do not let illness interfere with my life. 0.789 0.767

COI3 - When I think I am going to be sick, I fight it. 0.687 0.702

Source: [6]

+Italicised - Items were deleted because of factor loadings below 0.50. ++Italicised - Items were deleted because of cross-loadings.

We used AMOS version 24.0 to compute the con-
structs’ Cronbach’s alpha and confirmatory factor
analysis to assess the construct’s factor loadings
(Table 1). The preliminary results indicated that
four items (PCO1, PCO3, PCO7 and MMO3) had
factor loadings below the threshold of 0.50 with
one cross-loaded item (ITH7). Following Hair et
al. (2010) [42], we removed all misfit items to
improve the representation of the intended con-
struct structure. The items were re-tabulated, and
all constructs’ reliability ranged from 0.765 (INT)
to 0.912 (ITH). The average variance extracted val-
ues met the minimum 0.50 threshold, with a range
of 0.522 (INT) to 0.738 (PBA). Having estab-
lished the constructs’ reliability and validity, we
proceed with the remaining 28 items for mass
sampling.

4. Results

We followed the same procedure of approaching
respondents and soliciting their responses through an
online survey. Due to the low initial response rate (67
of 400 participants, or 16.75%), we followed up and
obtained 400 usable responses from September 2021
to February 2022. All items were within the accept-
able kurtosis (+/- 2) and skewness (+/- 5) tolerances.
The goodness-of-fit indexes were tabulated to deter-
mine how well the data structure fits the structural
model. We assessed the measurement model indexes
and eliminated four items (ATT2, PCO2, ITH1 and
PBA3) because of cross-loadings (see Table 1). The
refined measurement model indexes demonstrated an
adequate model fit (χ2 = 606.167 (df = 231, n = 400),
p < 0.001, CFI = 0.942, GFI = 0.880, TLI = 0.930,
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Table 2

Constructs’ reliability, validity and correlation coefficient value

CR AVE MSV MaxR (H) INT ATT PCO ITH PBA MMO COI

INT 0.857 0.667 0.452 0.870 0.817

ATT 0.928 0.811 0.234 0.931 0.484 0.900

PCO 0.890 0.620 0.452 0.895 0.672 0.358 0.787

ITH 0.922 0.667 0.488 0.942 0.464 0.249 0.445 0.817

PBA 0.883 0.790 0.488 0.891 0.421 0.190 0.425 0.699 0.889

MMO 0.757 0.610 0.338 0.769 0.462 0.448 0.396 0.402 0.391 0.781

COI 0.765 0.521 0.379 0.768 0.616 0.414 0.572 0.361 0.538 0.581 0.721

Italicised and bold: Squared root of AVE.

Table 3

HTMT analysis

INT ATT PCO ITH PBA MMO COI

INT

ATT 0.484

PCO 0.693 0.360

ITH 0.470 0.258 0.456

PBA 0.441 0.201 0.430 0.703

MMO 0.474 0.444 0.403 0.417 0.396

COI 0.618 0.411 0.576 0.372 0.551 0.578

χ2/df = 2.624; RMSEA = 0.064). The constructs’ reli-
ability and validity met the minimum threshold
(Table 2), and the results were further supported by
HTMT analysis (Table 3).

We then examined the structural model and
assessed the ten hypotheses. The structural model
indicated that INT has a 53% ability to explain its
variance caused by ATT and PCO. The results also
showed mixed support for all the hypotheses (Fig. 2
and Table 4). Two of the ten hypotheses were not
supported because of contradicting directional rela-
tionships (H1 and H3), and the other two were not
significant (H8 and H9). Our findings confirmed
that ATT and PCO have dominant effects on INT
(explanatory power of 53%), confirming Fishbein and
Ajzen’s (2011) [7] reasoned-action approach that a
small number of variables (ATT and PCO) is suffi-
cient to explain individuals’ health decision making.

Whilst ATT shows a direct role in channelling a
strong effect on INT (H1), the dominant positive
influence of ATT comes through the HBM, where
ITH, MMO, and COI have direct and positive impacts
on ATT, supporting H2, H4, and H5. Although PBA
has a direct effect on ATT, the relationship is negative.
Thus, H3 is not supported. PCO has a dominant posi-
tive impact on INT derived from strong health beliefs
to enhance older adults’ behavioural control of CSE,

supporting H6. ITH and COI both serve to strengthen
PCO amongst older adults, supporting H7 and H10.
However, PBA and MMO are more likely to chan-
nel moderate effects on ATT compared to PCO. The
insignificant relationships of PBA (H8) and MMO
(H9) on PCO were unexpected. Another key finding
is that ITH, PBA, MMO, and COI play more domi-
nant roles in enhancing PCO than ATT (the variance
explained in PCO is 43%, against ATT’s 27%).

5. Discussion

Our findings suggest that the more concerned older
adults are about their health issues, the more they
believe, think and consider ways to improve their
health, and the greater their attitude and perception of
control are, the more likely is their intention to per-
form CSE. These findings could indicate that older
adults who are often concerned about their health
tend to think and feel more optimistic about ways
to improve their medical conditions and participate
in screening programmes.

Surprisingly, older adults show a positive atti-
tude towards CSE, although most people would view
COVID-19 fatality negatively. Regarding their atti-
tude towards CSE, we initially hypothesised that the
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Fig. 2. Structural path standardised coefficients.

Table 4

Path estimated for research framework

Relationship Standardised Remarks

Co-efficient

H1: ATT → INT (-) 0.254*** Significant but not supported

H2: ITH → ATT (+) 0.180* Significant, Supported

H3: PBA →ATT (+) (0.215)* Significant but not supported

H4: MMO → ATT (+) 0.328*** Significant, Supported

H5: COI → ATT (+) 0.263** Significant, Supported

H6: PCO → INT (+) 0.596*** Significant, Supported

H7: ITH → PCO (+) 0.288*** Significant, Supported

H8: PBA → PCO (+) (0.026) Not supported

H9: MMO → PCO (+) (0.029) Not supported

H10: COI → PCO (+) 0.467*** Significant, Supported

*p < 0.05, **p < 0.005, ***p < 0.001.

direction of its relationship to intention to perform
CSE was negative since past studies in the healthcare
[92:page 304, 95:page 168], ethics [93:page 493],
and online service [44:page 249] literature suggested
a possible negative relationship. We hypothesised
this negative relationship based on the findings of
a group of respondents who expressed their willing-
ness to participate in health-promoting programmes
but perceived their participation to be less efficient.
However, the positive effect of attitude on intention,
although based on a health concern in the COVID-
19 situation, may only partially reflect older adults’

attitudes, given that attitude comprises cognitive and
affective attitudes. Indeed, few studies have focused
on the distinct effects of older adults’ cognitive and
affective attitudes. This is evident in some studies [45,
79, 80], which discovered that different components,
i.e. emotional-based and cognitive-based attitudes,
affect intention differently. Thus, this study may pave
the way for future research into the influence of atti-
tude components on health outcomes.

The link between older adults’ perceived illness
threats and attitude suggests the supporting role of
severity and susceptibility (H2). Illness threats act as
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a moderate predictor of attitude, given that the link
coefficient is the lowest in this study. This is most
likely due to the nature of health concerns, in which
illness threats reflect older adults’ fears of becoming
ill easily and their belief that they lack self-inspection
skills, leading them to be concerned about performing
CSE to detect symptoms of illness [46].

The negative relationship between perceived bar-
riers and attitude (H3) is compelling. Our result
contradicts previous studies [29, 30], which found
that the more concerned older adults are about per-
ceived barriers, the more positive their attitude toward
treatments would be. In our study, however, older
adults are not motivated to have a positive attitude
toward CSE when they sense challenges or confu-
sion. From the healthcare standpoint, older adults
may believe CSE could produce false positive results,
forcing them to undergo unnecessary medical and
quarantine procedures.

Medical motivations have a positive impact on
attitude (H4), implying that trust has a far greater
influence in shaping older adults’ attitudes toward
CSE [13, 31]. Hence, believing in the truth can
encourage older adults to think and feel positive
about performing self-examination to detect signs of
COVID-19 illness.

Similarly, the positive interaction between per-
ceived control over illness and attitude (H5) indicates
that an individual’s capacity or efficacy is another cru-
cial aspect of health beliefs that influences attitude.
This suggests that having a strong control over illness
can generate a positive affirmation, such as confi-
dence or a sense of determination, to protect against
disease exposure. Such illness can be prevented in the
context of older adults’ health beliefs [18, 33].

In terms of the effects of behavioural control on
CSE (H6), we extend prior findings [7, 21, 33] that
older adults intend to perform CSE once they gain
control of the devices or tools, i.e. self-test kits.
The result also shows that PCO, which represents
individuals’ ability to use CSE, plays a vital role
in directly influencing intention and confirming the
reasoning-action approach as the main driver (43%
of explanatory power), which contradicts the PCO’s
weak effects in some studies [47, 48]. The fact that
PCO exerts a strong influence on intention in this
study can be explained in several ways. As a new
normal practice, CSE awareness may increase an
individual’s knowledge and beliefs about COVID-
19 protective measures (about his or her intention
to perform CSE). Further, the self-testing nature of
CSE can enhance cognitive factors (learning about

self-testing, using the kits, interpreting, and acting on
results), which may precede how attitude influences
intention formation. Moreover, the strong influence
of PCO on intention is probably due to the exis-
tence of COVID-19, which motivates older adults
to believe that performing CSE can help them make
better healthcare decisions.

Regarding the influence of illness threats (H7),
this belief motivates older adults to engage in CSE-
related behaviour. This is to be expected given that
the COVID-19 nature, which puts older adults at a
higher risk [1], can add significance to CSE use based
on their perceptions of the seriousness of their cur-
rent health (e.g. they may think of performing CSE to
help them make a better health decision). Moreover,
the perceived illness threats that typically occur in
older adults magnify the manifestation of health con-
ditions (diseases and illness), raising concerns about
the importance of health value [81], as the physical
and mental well-being they would gain from partici-
pating in a health programme, leading them to engage
in health deterioration prevention behaviours [16].

Prior studies have found a possible link between
perceived barriers and health examination intention
[36, 37], and we expect the same outcome. However,
our research shows that PBA does not have any link to
PCO (H8). This is intriguing and plausible, given that
when older adults face challenges (i.e. fewer skills to
learn and less health knowledge to detect signs of
illness), such barriers may push them further away
from engaging in good health behaviours. Further,
we believe that a lack of skills in using and detect-
ing illness cues may impair perception of ability
and resources, which presupposes control of intended
behaviour.

Similarly, no significant link between medical
motivations and perceived behavioural control is
established. Like perceived barriers to attitude, older
adults supposedly should be swayed by their trust to
use CSE. However, they are not motivated to take their
trust and risk experiences into account when making
health decisions (H9). The weak effect suggests that
most interactions about healthcare (e.g. providers,
procedures, and medicines) may contain consider-
able ambiguity, which may increase the unintentional
bias assimilation towards healthcare products or ser-
vices [49]. Moreover, in real life, older adults may
become less attentive to remain interested in pre-
serving good health and, therefore, may lose faith in
possible healthcare [82]. Thus, ageing may dissuade
individuals from seeking help and treatment, which
would otherwise increase their trust in healthcare.
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Perceived control over illness is positively linked
to PCO (H10), leading us to believe that personal
self-control, which is similar to self-efficacy, does not
impede but instead helps older adults address their
needs with health-related devices or tools, i.e. CSE,
to sustain a good health condition or control a health-
threatening event. We concur with a study [41] that
an individual with a strong sense of self-control over
illness is more likely to focus on applying solutions
to maintain his or her health conditions. This find-
ing supports another study [28] that self-efficacy is
a significant factor shaping behavioural care. This
is possible, given that COVID-19 acts as a stressor,
prompting older adults to seek alternative means of
sustaining or controlling their healthcare needs. Thus,
introducing self-test kits may have increased older
adults’ sense of self-efficacy.

6. Conclusion, implications and future
research directions

6.1. Theoretical implications

We have extended the theoretical and empirical
work on older adults’ health beliefs by investigat-
ing the roles of illness threats, perceived barriers,
medical motivations, and control over illness, as
well as attitude, behavioural control, and intention
to CSE. The research has also applied the reasoned-
action approach, demonstrating that attitude and
behavioural control could affect the intention to per-
form CSE through the HBM variables.

The findings provide new insights into the promi-
nent role of behavioural control over attitude
regarding HBM with CSE, which contradicts two
prior studies [50, 51]. Our findings show that height-
ened perceptions of health beliefs help develop
behavioural control more than improve their attitude,
which increases older adults’ intention to perform
CSE. The growing influence of behavioural control
may also be associated with advanced age, reveal-
ing what older adults want, which is to control
their concerns (feelings). This is evidenced by the
unexpectedly high level of behavioural control (43%
of explanatory power), indicating that older adults’
responses to health beliefs also include the need to
control their health outcomes.

This study has also responded to calls from past
studies to investigate the impact of health beliefs
on older adults’ reasoned actions [77, 83]. The
findings support the link between the HBM and

the reasoned-action approach, where predicting self-
testing behaviour can be more likely if older adults
can extend their control over CSE [21]. Some stud-
ies consider Fishbein and Ajzen’s intention formation
solely from attitude to perceived behavioural control,
although HBM variables can be directly linked to
intention [27]. In this study, we present a perspective
that aligns the reasoned-action approach with HBM.
Health beliefs, which represent older adults’ experi-
ential assessments in the same way that behavioural
and control beliefs do, are regarded as background
factors that indirectly shape intention through per-
ceived behavioural control and attitude. Our study
demonstrates that HBM can be linked to individuals’
background factors when it comes to making sense
of their health conditions.

Although attitude can predict behaviour [7], it
has the most influential impact on healthcare deci-
sions [19] or vaccine intention [51] in non-urgent
emergency conditions. Our study indicates that the
presence of attitude in life-threatening COVID-19 sit-
uations may not primarily influence intention, but it
may play a role in establishing a connection between
health beliefs and behavioural decisions. The sec-
ondary role of attitude may correspond to Casidy
et al.’s (2016) [44] study. However, the premise of
the non-primary influence of attitude has not been
established in the healthcare literature. We propose a
future avenue for testing the role of attitude in vari-
ous situations, such as urgent-life-threatening versus
non-urgent-life-threatening conditions.

6.2. Managerial implications

Older adults are particularly vulnerable to
coronavirus-related illnesses. Thus, they may face the
dilemma of sustaining and improving their health to
meet some of their primary care needs. Our research
provides healthcare practitioners, volunteers, and
marketers with a conceptual framework for under-
standing how older adults perceive health as well as
a tool to analyse, measure and improve it within their
health experience’s context. Understanding health
beliefs as part of a multi-health experience will aid
them in detecting and managing high-risk COVID-19
groups.

Regarding healthcare barriers, i.e. conflicting
information [89] and low awareness [55], our find-
ings can contribute to the pressing need to transform
healthcare organisations through a change in the
system as a result of COVID-19 [29]. Healthcare
organisations can use the HBM scales to segment
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older adults based on their prior health experiences
and identify the most desired health experience. This
is prevalent, given that about 11% of older adults
maintain good confidence to age healthily [94].

One common issue in today’s COVID-19 health-
care is that older adults may be anxious and refuse
treatment. This means that medical doctors and health
officials may have difficulty distinguishing older
adults who are more likely to resist treatments from
others. Categorising older adults based on their health
experiences can assist practitioners in identifying the
most vulnerable older age group, i.e. older adults who
are optimistic, sceptical or anti-vaccine, and pinpoint-
ing what motivates them to acquire information for
substantial health benefits. Indeed, the ability to cat-
egorise older adults could become a new standard
of central competence for healthcare organisations.
Medical practitioners may work in this direction col-
lectively to align with the healthcare organisations’
vision, mission and strategy. Besides, health vol-
unteers may take on a new role in promoting and
assisting with this effort [88]. These insights can be
combined with demographic and psychographic pro-
files to optimise healthcare campaign exposure and
differentiate the level of care for older age groups.

In our research, older adults demonstrate a posi-
tive attitude, suggesting they are optimistic about the
COVID-19 situation. Thus, their positive attitude can
be used as a friendly treatment service blueprint to
improve the healthcare organisations’ strategies. For
example, health practitioners can promote positive
communication, engage with colleagues, and forge
information sharing entirely with patients. Healthcare
organisations can cultivate a positive healthcare cul-
ture by allowing patients to express their treatment
decisions with the management staff, medical offi-
cers or volunteers via non-personal communication
channels such as real-time chats, social media or text
messages. Every aspect of treatment decisions in a
healthcare organisation involves everyone working
as a team. A good service blueprint may not be prof-
itable if the organisation, staff, health practitioners
and volunteers are not working together to achieve
the shared strategy.

Our findings also demonstrate how health beliefs
predict behaviour. We identified two types of HBM
- illness threats and control over illness – which
are strongly linked to perceived behavioural con-
trol and attitude, and related to older adults’ illness
perception. This observation is consistent with calls
for a greater focus on illness perception regarding
treatment convenience. It implies that if practitioners

provide opportunities for older adults to participate
in activities that help them perceive CSE as a tool for
managing their illness, they may be more likely to
perform CSE. This is likeable by shifting the promo-
tion of COVID-19 awareness to a stigma-free virtual
environment at the right time. Indeed, O’Connor et
al. (2014) [52] proposed that older adults should
openly discuss their illness perceptions and share and
demonstrate community support virtually. After all,
virtual venues like virtual cooking classes, virtual
conferences, and virtual exercise activities can help
reduce older adults’ social isolation.

A human systems perspective may suggest that
healthcare organisations develop a new set of core
values to serve as the foundation for friendly
medication creation. This may encourage health prac-
titioners and volunteers to make a commitment that
aligns with the organisational value, i.e. promot-
ing a positive attitude and perceived control. Health
practitioners may shift their insistence on treatment
decisions with older adults. Likewise, health volun-
teers may take a new approach to promote a positive
attitude and a shift of control that allows older adults
to choose their health treatments. However, it would
require a collective commitment and responsibility
from health practitioners and volunteers at all levels
to forge a new friendly value.

We also advocate that health practitioners reverse
our suggestion. Practitioners should emphasise the
importance of illness perception and not expect older
adults to openly talk, share, and seek support as they
would in a physical, social gathering setting. Instead,
they should let the older adults decide who, when, and
what topics they would like to share privately. Put dif-
ferently, practitioners should reconsider their roles.
Instead of concentrating on healthcare, providers of
virtual environments should emphasise the virtual
environment as a place to meet others, overcome neg-
ative beliefs, and so on, which can also offer advice
on illness prevention devices or tools such as CSE.
In this way, the virtual environment can serve as an
alternative source of information for older adults.

Our findings also highlight the importance of
behavioural control in predicting intention to perform
CSE. As a result, the CSE awareness campaign may
need improvement. Older adults may have declin-
ing learning abilities and little support to conduct
self-examination [46]. Most of the self-kits available
to the general public on how to test for COVID-19
are predicated on those who already have the knowl-
edge and skills to perform the test themselves. The
self-examination may involve preparing the test area,
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setting up the test content, taking a swab sample,
and processing the sample, which may be compli-
cated for older adults. Practitioners should pay special
attention to tools that enable more uncomplicated
and simplified control of testing procedures. It is
possible to develop a lightweight box with a pow-
erful coronavirus detection method that bypasses all
the complicated steps. Practitioners could also con-
sider artificial intelligence (AI) to create a simple
user interface for self-examination, allowing older
adults to engage actively in protecting themselves.
One example is incorporating QR codes with AI
assistance into self-kits. We also suggest that health-
care organisations provide education with simplified
control of testing procedures to assist older adults
in using CSE. In conjunction with this, healthcare
organisations could also develop new user-friendly
tools that help health practitioners and volunteers
employ environment-friendly practices in treatment
decisions.

Social media interactions can also improve older
adults’ attitudes toward CSE and help them determine
where and how to choose self-kit tools. Adopting cer-
tification from a government-appointed agency for
market approval may help older adults make wiser
choices and push manufacturers to improve their test
features. By expanding the channels available (social
media, campaigns, and COVID-19 safety briefings),
practitioners can better gauge older adults’ attitudes
toward CSE. However, for these to be effective, older
adults must desire to be part of it and be actively
engaged with trustworthy information whilst consid-
ering and accessing support.

Healthcare organisations can no longer rely on the
government’s initiative and directive for COVID-19
recovery. By adopting a swift transformation of the
healthcare belief model, the management of health-
care organisations can truly reflect the COVID-19
healthcare reactions. Healthcare organisations should
not restrict incorporating innovative ideas to only
medical practitioners. Ideas from health volunteers
and non-medical practitioners may promote more
patient-oriented values on the pressing concerns for
unified thinking and action in healthcare.

Another implication for health volunteers stem-
ming from this study is the importance of HBM as a
platform that can help increase health promotion and
awareness amongst older adults. Health volunteers
can fit the issues of ITH, PBA, MMO, and COI into
their health promotion campaigns and avoid focus-
ing on the issues of negative-health conditions or
negative attitudes such as feelings of anger, frustra-

tion, and isolation [84] by carefully designing and
identifying important health message older adults
appreciate the most. We urge health volunteers to
employ a foolproof promotion strategy [85], such as
identifying possible communication barriers and bet-
ter volunteers-older adults’ engagement, as a strategy
to help older adults understand the importance of a
state of healthy well-being and CSE.

Our findings also suggest the older adults’ pos-
itive attitudes and perceived control toward CSE as
outcomes of HBM. Given the importance of COVID-
19 recovery, health volunteers should consider that
HBM increases older adults’ willingness to perform
CSE. Such willingness needs to be encouraged and
not taken lightly. Health volunteers can establish for-
mal and informal communication channels [86] to
elicit older adults’ concerns, raise their awareness,
and enhance their CSE intention. Health volunteers
can set up CSE work environment stations based on
HBM-related terms that can improve CSE aware-
ness and benefit volunteers, healthcare organisations,
and practitioners in terms of satisfaction, involve-
ment, and performance [87]. Health volunteers can
add value to doctors and medical officers by bet-
ter understanding older adults’ needs and focusing
more on a positive attitude about CSE to improve
long COVID-19 conditions in different ways.

6.3. Limitations and future research directions

The study has some limitations, which may pro-
vide opportunities for improvement and new avenues
for future research. First, the validation of health
beliefs - illness threats, perceived barriers, medical
motivations, and control over illness - suggests that
older adults have different health perceptions regard-
ing COVID-19. This raises the question of whether
older adults perceive health beliefs differently in life
vs non-life-threatening situations. We conducted the
study during COVID-19 when older adults have been
considered a life-threatening high-risk group. Future
studies could broaden and generalise health beliefs to
various healthcare conditions.

Our respondents were identified based on their
social media presence. This is reasonable, given that
at least 60% of older adults have adequate digital
literacy [53]. However, we urge practitioners to con-
sider the implications of health beliefs for various
older adults with digital versus non-digital literacy.
The current study focuses on a specific age group,
namely older adults over 60. We recommend testing
the HBM’s validity for different age groups.
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The majority of HBM research is in the healthcare
context. It is worth broadening the concept to explore
if the typology of health beliefs can be applied to other
settings dealing with healthcare experiences, such
as preference for preferred healthcare practitioners,
green products, and intention to purchase high-end
intelligent workout equipment.

Future studies could also extend our model to the
post-pandemic era to determine whether the results
can be generalised. This is because older adults’
concerns may differ during and after the COVID-
19 situation. Further studies could also examine the
model fit for other medical conditions such as non-
communicable diseases. Although our results suggest
that medical motivations of trust enhance positive
attitudes [31], more research is needed to determine
whether the same effects occur in crisis and non-crisis
situations. We note that in different contexts, i.e. atti-
tude towards illegal drug use, binge drinking, and
smoking addictions [46] may not be the same as CSE.
We propose that studies be conducted to investigate
this phenomenon.
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