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Government departments and scholars have focused on promoting health care for older adults in response to population aging
and the annual increase in the number of older adults. Old age does not necessarily involve rapid health decline, fragility, or
senility. Therefore, active aging among older adults has become a major consideration worldwide. The effect of exercise par-
ticipation and social support on active aging warrants investigation. This study proposes a conceptual model for understanding the
effects of exercise participation and social support on active aging among older adults. Exercise participation, social support, and
health literacy were integrated to hypothesize a theoretical model of active aging among older adults. Furthermore, the
moderating role of health literacy in the relationship between exercise participation, social support, and active aging was analyzed.
Questionnaires were administered to respondents from Northern Taiwan during face-to-face interviews. Of the 1,800 distributed
questionnaires, 1,586 completed questionnaires were received (response rate =88.1%). The data collected were analyzed using
structural equation modeling. The results indicated that exercise participation (f=0.163, p = 0.000), social support (=0.384,
p =0.000), and health literacy ($=0.360, p = 0.000) had significant positive effects on active aging. Health literacy did not
moderate the effects of exercise participation and social support on active aging among older adults (f=-0.054, p = 0.197 and
0.061, p = 0.066). The current results confirm that social support has a considerable effect on active aging, which could be used as

a reference for future proposals targeted at relevant institutions and older adults.

1. Introduction

Rapid population aging is a common and global phenom-
enon. Taiwan’s demographic structure is changing because
of subreplacement fertility and population aging. In 1993,
older adults comprised >7% of the total population of
Taiwan, indicating that the country was becoming an aging
society. Furthermore, the proportion of older adults is es-
timated to exceed 20% by 2025, and Taiwan would thus
become a super-aged society [1]. Taiwan will face challenges
associated with population aging, such as increases in disease
burden and disability risk, burdens to the national health
care system, decline in the labor force, and heavy financial
burdens on the economic security system for older adults.
Proposing effective response measures to address the severe
health problems among older adults is thus imperative. The

United Nations has proposed concepts, such as active aging
and successful aging, that would provide more compre-
hensive care services for older adults and help them adapt to
the aging process so that they can enjoy their later years of
life. These proposals have increased the attention on topics
related to active aging.

The World Health Organization (WHO) proposed the
concept of active aging and relevant policies in response to
the challenges presented by population aging. The WHO
defines active aging as “the process of optimizing oppor-
tunities for health, participation, and security to enhance the
quality of life as people age” [2]. The WHO further stresses
that the concept of active aging is based on the concept of
“successful aging” [3, 4] and calls for the development of
approaches to improve health, enhance social participation,
and promote safety, with the ultimate aim of improving
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older adults” quality of life. “Health,” “social participation,”
and “safety” are the three major pillars in WHO’s active
aging policies [2, 5]. Scholars have also included “older adult
learning” and “activity” as measurement dimensions of
active aging.

Exercise is a planned, organized, and repetitive activity,
performed to maintain or improve one or more aspects of
health and physical fitness [6]. Improving exercise habits can
benefit an individual’s emotional state [7]. Participating in
appropriate leisure activities or sports improves older adults’
physiological functionality and delays the aging process.
Therefore, exercise is critical in people’s lives [8-10]. Lee [10]
noted that social support can be generated through social
activities and that social support increases older adults’
response capability, enhances self-concepts, and improves
emotional adaptation during the aging process. Schaefer
et al. [11] divided social support into three dimensions:
emotional, tangible, and informational [12, 13]. Adequate
exercise participation improves an individual’s physiological
functions and delays the aging process, whereas social
support can enhance older adults’ emotional adaptation to
aging. Therefore, exercise participation and social support
may be conducive to the active aging of older adults.

An individual’s involvement in preventive health care
actions is influenced by numerous external environmental
factors and individual factors (e.g., health literacy, which is
an influential variant of personal knowledge) [14]. Indi-
vidual health literacy is strongly correlated with the devel-
opment and application of health care and disease
knowledge [15]; health literacy also directly affects an in-
dividual’s health status. Insufficient health literacy is asso-
ciated with poor self-care capability and increased chronic
disease morbidity [16]. In addition, health literacy affects
individuals’ health care service selection [17]; for instance,
poor health literacy results in low utilization of preventive
health care services [18, 19]. Therefore, health literacy is
a crucial factor affecting individuals’ decision to use or not
use medical and health care services. Therefore, the present
study aimed to determine whether exercise participation,
social support, and health literacy moderated or predicted
active aging.

In summary, active aging among older adults has be-
come a major consideration globally. The effect of older
adults’ exercise participation and social support on active
aging warrants discussion. The literature does not include
a cohesive theory explaining the roles of exercise partici-
pation, social support, and health literacy (as a moderator or
predictor) on active aging among older adults. Therefore, the
present study (1) primary antecedents (exercise participation
and social support) of active aging among older adults and
(2) whether exercise participation, social support, and health
literacy predicted active aging or moderated the relation-
ships. The following research questions were thus in-
vestigated: (1) Can exercise participation and social support
significantly predict active aging? (2) How does health lit-
eracy moderate the effects of exercise participation and
social support on active aging? The results of the study could
be used as a basis to provide specific suggestions to relevant
institutes and older adults.
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2. Methods

2.1. Research Model. The present study investigated whether
exercise participation, social support, and health literacy
predict active aging or moderate the relationships. A hy-
pothesized model was constructed using exercise partici-
pation and social support as the exogenous variables, active
aging as the endogenous variable, and health literacy as the
moderator variable. Figure 1 illustrates the proposed path
model for the two hypotheses.

2.2. Research Hypotheses. The following hypotheses were
proposed.

HI: an increase in exercise participation would increase
active aging in older adults

H2: an increase in social support would increase active
aging in older adults

MI: the relationship between exercise participation and
active aging would be moderated by the level of health
literacy

M2: the relationship between social support and active
aging would be moderated by the level of health literacy

2.3. Instrumentation. Data were collected using a two-part
questionnaire survey. The responses for items in the first part
were given using a 5-point Likert scale—ranging from 1
(strongly disagree) to 5 (strongly agree)—to assess re-
spondents’ exercise participation, social support, health
literacy, and active aging. The responses for items in the
second part involved were given on a nominal scale to obtain
information on respondents’ demographic characteristics,
including gender, age, formal education, health conditions,
and perceived difficulty of exercising.

The scales and formulations adopted to evaluate the
variables in this study are outlined as follows.

2.3.1. Exercise Participation. The level of exercise partici-
pation was calculated using the equation presented by Fox
[20]:

Level of exercise participation = exercise frequency x (exer-
cise intensity + exercise duration).

2.3.2. Social Support. A social support scale employed in
previous studies [3, 5, 10-13] was adopted in this study. This
scale was adopted because it has been translated into Chinese
and demonstrated high reliability for its three subscales:
tangible social support (four items), emotional social sup-
port (eight items), and informational functions social sup-
port (four items).

2.3.3. Health Literacy Scale. A health literacy scale (nine
items) employed in previous studies [14-17] was adopted,
with slight modifications.
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FIGURE 1: Research framework.

2.3.4. Active Aging Scale. An active aging scale (28 items)
employed in previous studies [3-5] was used. The scale was
translated into traditional Chinese, and high reliability was
observed for the five subscales: health (seven items), social
participation (six items), safety (five items), older adult
learning (five items), and activity (five items).

A pretest, which consisted of administering the ques-
tionnaire survey to patients recruited from a target hospital
in Taoyuan City through purposive sampling, was per-
formed. In total, 150 pretest questionnaires were distributed,
and 104 responses were received. After excluding invalid
questionnaires with incomplete or uniform responses, 86
valid responses were obtained; these remaining responses
were used for reliability analyses. The results indicated that
the Cronbach’s alpha for each variable ranged from 0.700 to
0.933, which accords with the suggestions by Hair et al. [21]
that a questionnaire scale should have a Cronbach’s alpha
value of >0.7 to be considered reliable. The research variables
investigated in the pretest thus exhibited satisfactory
reliability.

2.4. Ethical Considerations. All work performed for this
study was conducted following the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
Furthermore, this study procedure was reviewed and ap-
proved by the Institutional Review Board of the Tri-Service
General Hospital on February 26, 2018 (1-107-05-018). All
respondents were volunteers and were assured that their
responses would remain anonymous, their confidentiality
would be maintained, and their answers would be used for
research purposes only. All respondents provided written
informed consent.

2.5. Sample and Descriptive Statistics. The questionnaires
were administered to patients at a hospital in Northern
Taiwan and a case hospital during face-to-face interviews.
A total of 1,800 questionnaires were distributed to medical
application system users, selected through convenience
sampling. All 1,800 questionnaires were returned; 214
incomplete responses were rejected, leaving 1,586 valid
responses for formal data analysis. The response rate thus
was 88.1%. Table 1 lists the demographic characteristics of
the respondents. The percentages of female and male
respondents were 60.4% and 39.6%, respectively, and
about half (50.8%) of the respondents were aged 50-59

years. Moreover, 42.7% of the respondents had an edu-
cation level of elementary school or below. Furthermore,
45.9% displayed normal health, and 54.7% of them re-
ported that they were not tired when exercising.

2.6. Data Analysis. Structural equation modeling was ap-
plied to test the research hypotheses and analyze the research
model. A two-stage analytical technique was employed
following the recommendations of Hair et al. [22] and
Anderson and Gerbing [23], which consisted of measure-
ment model assessment (reliability and validity) and
structural model assessment (testing the hypothesized re-
lationships and validating the research model). Further-
more, the partial least-squares (PLS) method was employed
to analyze the research model. The PLS method was used
because it is suitable for large and small sample sizes and for
nonnormal data and can be used to analyze both formative
and reflective indicators [22].

3. Results

3.1. Measurement Model Analysis. Measurement model
analyses are typically performed to (1) determine whether
the measurement variables in a verification model can be
used to accurately measure the latent variables when the
overall model is considered and (2) determine the construct
validity of the verification model (specifically the discrim-
inant and convergent validity) [23]. Bagozzi and Yi [24]
suggested adopting three indicators when assessing mea-
surement models: (1) individual item reliability, (2) com-
posite reliability (CR), and (3) average variance extracted
(AVE) [21, 24-26]. Table 2 presents the reliability and
validity analysis results for each variable in the present study.

As displayed in Table 2, individual item reliability is pri-
marily used to evaluate the factor loading of measurement
variables to latent variables and to verify whether the factor
loading of each variable is statistically significant. Hair et al. [21]
suggested that the factor loading of research variables should be
>0.6. The factor loadings of the present research variables were
determined to be consistent with this standard [21] and reached
significance (p <0.05). Furthermore, the Cronbach’s alpha
values of the variables were >0.7; therefore, the variables were
determined to be consistent with the recommendation of Hair
et al. [21]. These results indicated acceptable reliability. The CR
is primarily used to measure the composition of all variables
and represents the internal consistency of the construct in-
dicators. In this study, the CR values of the variables were >0.6;
based on the standard recommended by Fornell and Larcker
[26], the research model thus had satisfactory internal con-
sistency. The AVE is mainly used to calculate the explanatory
power of measurement variables for a latent variable. In this
study, the AVE values of the variables satisfied the standard
suggested by Fornell and Larcker (>0.5) [26], indicating that
the research model of this study exhibited satisfactory dis-
criminant validity.

3.2. Hypothesis Testing. Moderation analysis was performed
following the recommendations of Baron and Kenny to test
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TaBLE 1: Profiles of respondents (N =1,586).
Factor/Level N %
Gender
Male 621 39.6
Female 947 60.4
Age
50-59 909 50.8
60-69 450 28.7
=70 209 13.3
Health conditions
Very well 60 3.8
Well 586 374
Ordinary 720 45.9
Bad 174 11.1
Very bad 28 1.8
Formal Education
Elementary school and below 669 42.7
Junior high school 406 25.9
Senior/vocational high school 229 14.6
College and university 226 14.4
Graduate institute and above 38 2.4
Exercise Perceived
Not at all tired 39 2.5
Not tired 858 54.7
Somewhat tired 604 38.5
Tired 63 4.0
Very tired 4 0.3

the hypotheses [27]. The moderating role of health literacy
was determined according to the significance of the in-
teraction terms in Model 3. In terms of the two hypothesized
moderating effects, exercise participation and health literacy
(M1) and social support and health literacy (M2) had
a nonsignificant effect on active aging (5 =-0.054, p = 0.197
and 0.061, p =0.066). Therefore, M1 and M2 were not
supported, and health literacy cannot be considered
a moderator of the effects of exercise participation and social
support on active aging. Figure 2 presents the moderation
analysis results, including the structural path estimates and
explained variances.

The structural path analysis of the effects of exercise
participation and social support on active aging provided the
following results. Exercise participation and social support
were a significant determinant of active aging ($=0.163, p =
0.000 and f3=0.384, p = 0.000). Therefore, H1 and H2 were
supported. Exercise participation, social support, and the
interaction explained 49.6% of the variance in active aging
(R*=0.496). The results also revealed that the proposed
model explained a significant proportion of the variation in
the endogenous variables. The endogenous variables
exhibited strong explanatory power, indicating the model’s
stability and robustness. Table 3 and Figure 2 present all
estimated and standardized path coefficients. Significant
paths are indicated with an asterisk. Table 3 also presents the
test statistics for the path coefficients.

4. Discussion

Government departments and scholars have focused on
promoting health care among older adults in response to
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population aging and the annual increase in the number of
older adults. Old age does not necessarily involve a rapid
health decline, fragility, or senility. However, the concept of
successful aging should not be based on the denial of
physiological and psychological functionality losses in old
age. Aged society will become a common challenge.
Therefore, this study investigated the effects of exercise
participation, social support, and health literacy on active
aging among older adults. The moderating effect of health
literacy on the predictive effects of exercise participation
and social support on active aging was investigated. The
reliability, validity, path coeflicient, and variance explan-
atory power (R) of the proposed research model were all
satisfactory. The variance explanatory power (R?) of the
latent variable, namely, active aging, was 0.496
(R*=49.6%). Therefore, the findings indicated that the
proposed theoretical framework predicted active aging
among older adults.

The results of this empirical study demonstrated that ex-
ercise participation and social support exhibited significant and
positive effects on active aging. The effect of social support was
higher than that of exercise participation. These results accord
with those of previous studies [3, 5, 7, 9, 10]. The connotations
of social support based on factors such as availability of
emotional support, relevant materials, information, self-es-
teem, and social companions for older adults were explored.
Older adults typically have more free time after retirement than
during the earlier periods of their lives. However, relieving
older adults of their financial responsibilities for their families
results in them no longer playing a crucial role in their families;
consequently, older adults may be deprived of opportunities
for interpersonal interaction, social life, learning and growth,
and self-identification. Older adults can regain a sense of
purpose and meaning if they receive emotional and social
support or participate in learning and social activities with
families and friends. Maintaining interpersonal interactions
and participating in meaningful service activities contribute to
these effects. Increasing older adults’ social participation and
promoting social safety can enhance their quality of life, which
promotes active aging. Exercise participation is also crucial for
active aging among older adults. Positive exercise conditions
can improve older adults’ emotional states. Appropriate ex-
ercise participation can thus enhance physiological function-
ality and delay the aging process.

Health literacy was investigated as a moderator of the
effects of exercise participation and social support on active
aging. The results indicated that health literacy had signif-
icant positive effects on active aging. However, health lit-
eracy did not moderate the relationships between older
adults’ exercise participation, social support, and active
aging. Several reasons could explain these findings. The
emphasis on health has increased among older adults be-
cause of increased life expectancy. Furthermore, older
adults’ abilities to acquire, process, and understand basic
health information and locate relevant health care services
have improved. These changes have resulted in increased
basic health literacy among older adults. Furthermore,
health literacy has increased older adults’ attention to
personal health, which has increased active aging. Older
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TaBLE 2: Validity and reliability.

Construct Mean S.D. Cronbach’s o AVE CR
Social support 3.63 0.62

Tangible social support 3.34 0.83 0.801 0.627 0.870
Emotional social support 3.71 0.65 0.863 0.513 0.893
Informational functions social support 3.76 0.73 0.820 0.652 0.882
Active ageing 3.71 0.52

Health 3.92 0.54 0.831 0.500 0.874
Social participation 3.63 0.62 0.808 0.523 0.864
Safety 3.82 0.65 0.812 0.571 0.869
Older adult learning 3.47 0.75 0.882 0.680 0.914
Activity 3.63 0.66 0.853 0.632 0.895
Health literacy 3.52 0.57 0.828 0.428 0.868

Note: S.D. =standard deviation; AVE: average variance extracted; CR = composite reliability.

Exercise
participation

Social
support

Health
literacy

Active ageing
R*=0.496

Exercise
participation X
09 health literacy

Social support X
health literacy

FIGURE 2: Path coeflicients for the research model (including interaction effect). Value on path: standardized coefficients (8); R% coefficient

of determination; *p <0.05

TaBLE 3: Estimation results for hypotheses.

Model 1 Model 2 Model 3
Construct
p t-value (pvalue) fB  t-value (pvalue) S t-value (p value)

Exercise participation — active ageing 0.171*  7.963 (0.000) 0.133*  6.588 (0.000) 0.163*  4.079 (0.000)
Social support — active ageing 0.588*  34.234 (0.000) 0.399* 18.028 (0.000) 0.384* 16.469 (0.000)
Moderator effect

Health literacy — active ageing 0.360* 16.472 (0.000) 0.360*  16.639 (0.000)
Interaction effect

Exercise participation X health literacy — active ageing -0.054  1.334 (0.197)
Social support X health literacy — active ageing 0.061  1.741 (0.066)

R2

0.406

0.491 0.496

*p<0.05

adults might have already integrated exercise into their lives
and simultaneously gained a high level of social support,
which may explain the nonsignificant moderating effect of
health literacy in this study. Furthermore, a unified con-
clusion has yet to be reached regarding the definition of
health literacy. The initial definition of functional health
literacy emphasized an individual’s ability to understand and
express health-related information, both orally and in
writing. This definition was later expanded to include
communication and critical thinking abilities [28, 29].
Furthermore, scholars have proposed that health literacy
further involves scientific literacy, health policy literacy, and
cultural literacy [30]. In this study, health literacy was

defined as the abilities specified under the conventional
definition of health literacy and through an exploratory
analysis of the concept of functional health literacy. The
factors outlined in the definition may have also contributed
to the nonsignificant moderating effect of health literacy in
this study.

5. Conclusions

A causal model of older adults’ exercise participation, social
support, and active aging was proposed in this study. The
results could be used as a reference for future proposals for
relevant institutes and older adults. Exercise participation,



social support, and health literacy exhibited significant,
positive effects on active aging. However, health literacy did
not exhibit a moderating effect on the relationships between
exercise participation, social support, and active aging in
older adults.

6. Limitations and Further Research

This study investigated the factors affecting active aging
among older adults in Northern Taiwan and outpatients
from a target hospital. However, the study was limited by
several research constraints. First, this study focused on
only older adults in Northern Taiwan (New Taipei City,
Taipei City, and Taoyuan City) and older adults recruited
from the target hospital. Therefore, the sample pop-
ulation is not fully representative of older adults in
Taiwan. Future studies should employ a broader research
scope and compare older adults across regions to clarify
the differences. Second, this study employed a question-
naire survey to assess respondents’ perceptions and
awareness of each item. The discussion of this paper only
presents a description of the results and comparisons
with the results from previous studies; consequently, this
paper provides limited insights into the factors influ-
encing older adults’ active aging. To address this limi-
tation, researchers should employ qualitative research
approaches, such as in-depth interviews, after data an-
alyses to acquire a thorough understanding of older
adults’ perceptions of this topic and thus obtain more
comprehensive research results. Third, only exercise
participation and social support were used to discuss
active aging in this study. However, active aging is also
affected by other factors. Therefore, future studies should
include other variables, such as leisure constraints, or
expand explorations of health literacy to encompass
scientific literacy, health policy literacy, and cultural
literacy. Furthermore, several topics in this line of re-
search warrant further discussion.
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