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Abstract: In Hong Kong, where the aging problem is inevitable, it is increasingly common for older
adults to be admitted to day care centers. However, there has been limited research exploring
conceivable indicators of healthy aging among older adults in such settings. The present study
investigated the associations among the three indicators (physical competence, physical well-being,
and perceived physical literacy) among older adults in day care centers of Hong Kong. A total of
97 participants (aged 60 years old or above) participated in the study from April to July 2021 amid
the COVID-19 pandemic. Data on participants’ sociodemographic information, physical competence
(PC), physical well-being (PWB), and perceived physical literacy (PPL) were collected. Our results
showed that the level of PC reached a high level among the participants. Positive correlations were
found between PC and PWB and between PPL and PWB (r = 0.22–0.23, p < 0.05). However, PC was
not associated with PPL (r = 0.11, p > 0.05). In addition, as a component within PPL, “knowledge and
understanding” (KU) was found to be correlated with PC (r = 0.21, p < 0.05) and had a positive and
moderate correlation with PWB (r = 0.35, p < 0.01). The results suggest that older adults admitted
to day care centers maintain and enhance their physical competence to improve their physical well-
being. Greater knowledge and understanding of physical literacy and physical health should be
delivered among day care centers considering future development.

Keywords: physical competence; physical well-being; perceived physical literacy; older adults;
day care center; The COVID-19 pandemic

1. Introduction

Population aging has become a global health issue due to the combination of decreas-
ing birth rates and increasing life expectancies. According to World Population Prospects
2019, there will be one in six people over the age of 65, worldwide, by 2050. Hong Kong
ranks among the top five countries or regions in the world with the largest increase in the
proportion of elderly people aged 65 or over between 2019 and 2050 [1]. In Hong Kong,
the percentage of people aged 60 years or over has been projected to account for 33.6% of
the total population by 2030, and according to the Hong Kong Population Projection, this
proportion is estimated to increase to 39.3% by 2060 [2]. Public sections and pertinent
stakeholders should contribute accordingly, and other services for reinforcing older adults’
healthy aging (e.g., nursing homes, multiservice centers, day care centers) should also be
addressed [3].

Recently, day care centers for older adults have been focused on and discussed in
relation to issues in public health [4]. Currently, there is a global consensus that day care
centers for the elderly can help reduce the need for clinics or residential care for older
people [5]. In 2012, the number of adult day care centers throughout the US was reported
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to have reached over 4600 and appeared to be growing consistently [6]. With more day care
centers for the elderly being established, more exploration of the experiences among this
population needs to be conducted [7]. The continuing investigation on issues regarding
day care centers for older adults is also apparent in the UK, where considerations have
been raised regarding the different needs of aging older adults [8].

It has become increasingly common for older adults to register at day care centers
in Hong Kong. As of 1 October 2021, there were 91 registered and 71 self-financed day
care centers for the elderly across Hong Kong, based on the report from the Social Welfare
Department [9]. Older adults, aged 60 or above, living in the community and not receiving
institutional service, could be recommended for these community care services under the
Standardized Care Need Assessment Mechanism for Elderly Services, which is comprehen-
sive, including applicants’ abilities in coping with daily activities, behavior and emotion,
communication skills, etc. In addition, elderly individuals could be referred to these center
services by other social agencies, district groups, and social workers. These center-based
community care services provide daytime care and rehabilitation exercises. They also pro-
mote social activities for the elderly to enable them to develop their personal interests and
potential, through different activities and groups, and achieve active aging. Nonetheless,
there is still limited research and understanding regarding the physical characteristics and
features of older adults from this setting in Hong Kong.

The World Health Organization [10] has proclaimed 2021–2030 to be the Decade of
Healthy Aging, with an emphasis that the participation of older adults is central to, and fully
engaged in, the initiatives to promote healthy aging. These initiatives strongly encourage
the physically literate elderly, who can maintain physical competence and physical well-
being, to perform activities they value and make changes to their environment.

Afforded by an individual’s ability, physical competence (PC) was defined as pro-
ficiency in movements and capacities [11]. An updated definition further includes the
movement patterns that interact within a wide range of environments [12]. PC is a funda-
mental aspect of being human and also lies at the center of the value of “Education and
public health agenda—physical literacy [13]”.

Physical literacy can be defined as the motivation, confidence, physical competence,
knowledge, and understanding to value and take responsibility for engaging in physical
activities for life [14]. Furthermore, the ongoing commitment and lifelong engagement
in physical activities are highly connected and emphasize individualization, according to
one’s endowment. Hence, physical literacy is an inclusive concept, containing physical,
affective, and cognitive domains. In practice, it is difficult to have a unified and compre-
hensive standard to measure physical literacy. Previous research showed the possibility of
exploring one’s perceived physical literacy (PPL) [15]. PPL is a self-reflective perception
and is considered to be a significant indicator to be explored throughout the course of an
individual’s life.

There is no consensus to the definition of well-being, though it broadly refers to overall
positive emotions and moods. Physical well-being (PWB) is regarded as a critical indicator
of overall well-being [16]. PWB refers to the capability of performing physical activities
and the ability to conduct social roles without being hindered by physical limitations, pain,
or biological health indicators [17]. PWB could refer to feeling very healthy and full of
energy, etc. Since the definition of PWB has more than one layer, a range of factors might be
expected when associating it with older adults. Research has shown that physical activities
influence one’s well-being and have positive effects on PWB [18]. However, there is a
lack of research exploring the relationships among PWB, PC, and PPL among the elderly,
especially in the day care center setting.

Amid the COVID-19 pandemic, public health agencies worldwide have come to a
consensus that older adults are the demographic with the highest rates of mortality [19].
Individuals who are old and have complex health conditions are highly susceptible to
the virus [20]. A further investigation stated that physical inactivity was associated with
a higher risk for severe virus outcomes among older adults [21]. During the pandemic,
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social distancing, quarantines, and lockdowns posed challenges for remaining physically
active [22]. In addition, physical inactivity is strongly linked to mobility limitations, which
further increase older adults’ risk of falls [23]. To older adults, falls and fall-related hip
fractures are major concerns [24], have negative impacts on the older adults’ quality of life,
and tend to overwhelm health care systems [25]. This burden on the health care system may
increase continuously if the pandemic persists for a long time. Moreover, research showed
a profoundly negative impact of physical inactivity on the psychological health and well-
being of people in Italy [26]. The situation is similar in Hong Kong, where day care centers
have been affected by the pandemic. Social activities are decreased, and the maximum
number of people permitted in social gatherings has been constantly adjusted according to
the government’s epidemic prevention policy. One recent study reported anxiety symptoms
among a moderate proportion of nurses in Hong Kong amid the COVID-19 pandemic [27].
Consequently, it is important for researchers to further explore conceivable indicators of
healthy aging among older adults, especially in the continuing aging and pandemic-affected
society of Hong Kong.

After synthesizing the background and literature reviews, this study aimed to explore
the correlation between PC, PWB, and PPL among older adults in day care centers of Hong
Kong. The hope is to fill the research gap and provide further understanding regarding
the physical characteristics and features of the elderly in day care centers of Hong Kong.
We hypothesized that PC would be positively associated with both PWB and PPL and that
PWB would be positively associated with PPL.

2. Methods
2.1. Study Design

This was a cross-sectional study conducted from April to July 2021 in Hong Kong.
Participants were recruited from day care centers across Hong Kong. Inclusion criteria

were: (1) aged above 60 years and registered in one day care center for the elderly in Hong
Kong; (2) able to walk eight meters without assistance; (3) able to speak and understand
Cantonese and/or Mandarin; (4) able to provide informed consent on their own behalf.
Recruitment was conducted through posters and leaflets, followed by setting up counters in
the participating day care centers, which was supported by the social workers of the centers.
Those who expressed interest and met the inclusion criteria were invited to participate.
Written informed consent was obtained. Approval for the use of human subjects was
obtained from the University Survey and Behavioral Research Ethics Committee of the
Faculty of Education of the Chinese University of Hong Kong (ref. no. SBRE-20-238).

This study was conducted at one of the sensory integration training centers in Hong
Kong. Students and social workers volunteered to serve as helpers for distributing and
collecting questionnaires, while the objective measurements were led by certified physical
instructors from The Physical Fitness Association of Hong Kong, China.

Since the study was conducted during the COVID-19 pandemic, participants were
divided into small groups to abide by the regulations of social distancing. All participants
and people involved in the measurements were reminded to wear a mask during the
fieldwork. All equipment used in the measurements was sterilized before its next use.

2.2. Measures
2.2.1. Sociodemographic Information

Sociodemographic information was collected from all the participants by self-report,
including age, body height (cm), body weight (kg), body mass index (BMI) (kg/m2), gender,
education attainment (no formal education, primary school education, high school educa-
tion, university education or above), and living status (living alone or living with others).

2.2.2. Physical Competence

The Short Physical Performance Battery (SPPB) [28] was adopted to measure par-
ticipants’ physical competence. This kit of measurements assessed complex capabilities
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(strength, mobility, balance, flexibility, and aerobic fitness) of older adults and included
three objective measurements: (1) gait speed test, (2) chair stand test, and (3) three indi-
vidual balance tests. The balance tests included were a side-by-side stand, a semi-tandem
stand, and a tandem stand. The SPPB summary scores ranged from 0 to 12, with higher
scores indicating better performance. According to a recent scoping review of measure-
ments of older adults’ PC under the concept of physical literacy [29], SPPB was reported to
have excellent test–retest reliability, especially for community-dwelling older adults.

2.2.3. Physical Well-Being

PWB was measured by a subscale of Perceived Well-being Scale [30]. The 14-item scale
is an index of general well-being and includes two subscales: psychological well-being
(six items) and physical well-being (eight items). Example items included (a) “I am in good
shape physically” and (b) “I don’t have many physical complaints”. Participants rated each
item on a 7-point Likert scale (from 1—strongly disagree to 7—strongly agree). A higher
score on each item reflected a higher level of well-being. Within the limited measures
available to assess PWB among older adults, this scale was reported to be a short and
convenient measure for the elderly, with ecological validity regardless of the environment
or setting [30].

2.2.4. Perceived Physical Literacy

A Perceived Physical Literacy Instrument (PPLI) [15] was adopted to measure the PPL
of the participants. This 9-item instrument was designed from previous evidence from
research, and includes three subscales confirmed from focus group interviews: sense of
self and self-confidence (SSSC), self-expression and communication with others (SECO),
and knowledge and understanding (KU). Sample items included (a) “I am physically fit,
in accordance with my age (SSSC)”, (b) “I have strong social skills (SECO)”, and (c) “I am
aware of the benefits of sports related to health (KU)”. Participants responded on a 5-point
Likert scale (from 1—strongly disagree to 5—strongly agree). A higher score on each item
indicated a higher level of the PPL. The scales support factorial validity and were reliable,
with an internal consistency ranging from 73 to 76 [31].

2.3. Data Analysis

SPSS version 26 for Windows was used for data analysis. Descriptive statistics were
calculated to describe participants’ sociodemographic information and the study variables.
Pearson’s product–moment correlation coefficients (r) were calculated to examine the
correlations between physical competence, physical well-being, and perceived physical
literacy. Two-tailed p < 0.05 was set to define the statistical significance in this study.

3. Results

A total of 97 participants were recruited for this study. Their demographic and
sociodemographic information are listed in Tables 1 and 2. Their mean age was 69.4 years
(SD = 3.7 years), with 35.1% within the age range of 65–69 years. The mean (SD) BMI
among the participants was reported as 23.7 (3.4).

Table 1. Demographic characteristics of participants.

Variables Mean ± SD
By Gender

Man Woman

Age 69.4 ± 3.4 70.2 ± 4.9 69.2 ± 5.5
Body height (cm) 154.9 ± 8.1 164.2 ± 6.2 151.8 ± 6.2
Body weight (kg) 57.2 ± 10.8 66.4 ± 9.3 54.2 ± 9.5

Body mass index (BMI) (kg/m2) 23.7 ± 3.4 24.6 ± 2.9 23.5 ± 3.6
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Table 2. Sociodemographic characteristics of participants.

Variables n (%)
By Gender

Man Woman

Age group
60–64 21 (21.6) 3 (12.5) 18 (24.7)
65–69 34 (35.1) 8 (33.3) 28 (35.6)
70–74 27 (27.8) 10 (41.7) 17(23.3)
75–80 15 (15.5) 3 (12.5) 12 (16.4)

Education attainment
No formal education 4 (4.1) 0 (0) 4 (5.5)
Primary school education 16 (16.5) 2 (8.3) 14 (19.2)
High school education 61 (62.9) 16 (66.7) 45 (61.6)
University education or above 16 (16.5) 6 (25.0) 10 (13.7)

Living status
Living alone 23 (23.7) 3 (12.5) 20 (27.4)
Living with someone 74 (76.3) 21 (87.5) 53 (72.6)

The majority of the participants were women (75.3%). For education attainment,
nearly a third (62.9%) of participants had a high school education or greater, while 4.1%
had received no formal education at all. For living status, 23.7% of the participants reported
that they lived alone, while 76.3% reported living with someone else.

The mean (SD) values of the outcome variables are listed in Table 3. The participants’
reported PPL was an average of 35.4 (4.7). For the subscales, the mean (SD) values of SSSC
and SSCO were 11.4 (1.9) and 10.9 (2.2), respectively, which were lower than the component
of KU, which had a mean value of 13.1 (1.4). The mean (SD) of PWB was reported to
be 35.3 (4.7). The PC scores had a mean (SD) of 11.5 (0.8), which indicated a high level
of performance.

Table 3. Pearson correlation coefficients among the studied independent and dependent variables.

Variables Mean (SD) 1 2 3 4 5 6

1. Perceived physical literacy
(PPL) 35.4 ± 4.7 1

2. Sense of self and
self-confidence (SSSC) 11.4 ± 1.9 0.895 ** 1

3. Self-expression and
communication with
others (SECO)

10.9 ± 2.2 0.866 ** 0.688 ** 1

4. Knowledge and
understanding (KU) 13.1 ± 1.4 0.753 ** 0.572 ** 0.472 ** 1

5. Physical well-being (PWB) 35.3 ± 4.1 0.232 * 0.169 0.123 0.354 ** 1
6. Physical competence (PC) 11.5 ± 0.8 0.114 0.098 0.024 0.207 * 0.222 * 1

* p < 0.05; ** p < 0.01.

There was a weak positive correlation between PWB and PC, r (97) = 0.22, p < 0.05
(Table 3). A weak correlation was found between PWB and PPL, r (97) = 0.23, p < 0.05.
There was a moderate positive correlation between PWB and KU within PPL, r (97) = 0.35,
p < 0.01. In regard to the relationship between PPL and PC, there was no significant corre-
lation (r = 0.11, p > 0.05). However, KU within PPL was significantly associated with PC,
r (97) = 0.21, p < 0.05 (Table 3).

4. Discussion

The present study measured PC, PWB, and PPL among day care centers’ older adults
in Hong Kong, revealing correlations between them. Except for the relationship between
PC and PPL, the results were consistent with what we hypothesized.

Our findings showed that PC of day care centers’ older adults in Hong Kong reached a
high level, which indicated a lower risk of falls and death [32]. The services are community-
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based in Hong Kong, and findings were in line with previous empirical studies [33,34]
that demonstrated the importance of maintaining high physical performance in preventing
falls and deaths among the community-dwelling or hospitalized elderly. According to
the results, the mean (SD) value of BMI among the participants was 23.7 (3.4), which was
considered normal for older adults [35]. Based on one’s height and weight, individuals
with high BMI levels are at greater risk of diseases such as cardiovascular disease [36],
while a normal BMI level is associated with a good fitness level. This may explain the high
performance score of PC in our study.

In 2017, the life expectancies in Hong Kong increased to 81.9 years for men and
87.6 years for women [37], and have since reached 82.9 and 88.0 years, respectively [2].
Comprehensive tobacco control measures from legislation have contributed greatly to
health promotion in Hong Kong. The low prevalence of smoking has been identified as
the strongest determinant of the population’s longevity [38]. According to the previous
systematic review, non-smokers tended to be more physically active than adults who
smoke [39]. To some extent, the high population density of Hong Kong (6620 persons per
km2 in 2012) meant that space needed to be optimized, including the allocation of green
exposure within the urban areas. This green exposure impacts the population’s motivation
and is associated with greater engagement in walking or other physical activities in Hong
Kong [40]. Studies have demonstrated that street greenery, especially the parks in the city,
contributes to the walking time and physical activity of older adults in Hong Kong [41,42].
Participants in our study tended to be at an earlier stage in their journeys to aging compared
to older adults from other countries and areas (who were eligible for the assessment settings
of our study). Active engagement in physical activity indicated better functional physical
performances in our participants [43], which could be a plausible explanation for the high
score of PC attained in this study. Another possibility is the sample selection bias: as these
participants voluntarily joined this study, they may have had a higher level of fitness and
were more motivated.

This study demonstrated that PC was positively associated with PWB. Previous
research examined the relationship between PC and psychological well-being, and those
findings explained that movement capability and engagement in physical activity were
associated with the psychological well-being of older adults [44,45]. In Hong Kong, a
recent study showed that physical competence was positively associated with subjective
well-being [46]. While our study was the first to explore the correlation between PC and
PWB, future studies are encouraged to enhance PWB through facilitating PC in future
implementations. PWB was further found to be correlated with PPL. This correlation is of
significant note for policymakers or pertinent stakeholders who may foster PPL in older
adults and design programs for the development of physical literacy.

PC was not found to be associated with PPL. Physical literacy consisted of a blend
of attributes, which indicated that the measurement of this indicator should adopt a
comprehensive tool, consistent with a previous scoping review regarding the issue [29].
Meanwhile, in Hong Kong, physical literacy has been emphasized and practiced in the
education system. However, there are a limited number of studies focused on older adults’
physical literacy to date. The concept and exploration of physical literacy among older
adults in Hong Kong need to be enhanced [47].

To further discuss the components of PPL, our results also showed that the scores
of SSSC and SSCO were lower than KU. The aspects with lower scores indicated that
perceptions, attitudes, and the barriers behind them merit further exploration. Interestingly,
KU was found to be a significant indicator, which was associated with PC and had a
positive and moderate correlation with PWB. There was a large proportion of participants
with a high school education attainment or greater, which complies with the previous
finding that higher education is associated with better quality of life and well-being [48,49].
In addition, the aforementioned implementation and development of promoting physical
literacy in Hong Kong should continue to be encouraged.
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5. Conclusions

The current study is subject to limitations. Due to the COVID-19 pandemic, the
motivation and willingness to engage in public activities may have decreased, and a
larger sample size in the future may enhance the findings. The voluntary nature of the
participation in the study may result in sample selection bias. The participants included
more women than men, which may influence the results as well. Other issues may include
the self-report data in the sociodemographic information.

However, the present study was the first to examine the relationships between PC,
PWB, and PPL among older adults in day care centers of Hong Kong, where the population
of elderly individuals is growing rapidly. Further exploration is still needed to address,
stress, and solve issues relating to this population.

In conclusion, this study explored the relationship between PC, PWB, and PPL among
older adults in day care centers of Hong Kong. Our findings showed a high level of PC for
the participants. Positive correlations were found between PC and PWB, as well as PPL and
PWB. There was no significant association between PC and PPL. However, as a component
within PPL, KU was found to be correlated with PC and to have a positive and moderate
correlation with PWB. This study emphasized the significant indicators for healthy aging
and provided a further understanding of the physical characteristics and features of the
elderly in day care centers of Hong Kong. Based on the results, we suggest that older
adults, especially those admitted to day care centers, should maintain and enhance their
physical competence to improve their physical well-being. Recommendations should
include targeted and specific exercises, which consist of adequate balance, strength, and
mobility training [50]. It is critical for them to make physical adaptations in the active
aging process, especially when facing challenges that come with chronic disease, as well
as maintaining their physical ability to interact with the environment. Greater knowledge
and understanding of physical literacy and physical health should be delivered among day
care centers considering the future development of health promotion.
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