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Abstract 
The purpose of the present study was to investigate the mediating roles of re-
silience on the relationship between groups (exercise/mindfulness/control) 
and minor psychiatric disorders measured. Then, the effects of exercise and 
mindfulness-based yoga programs on resilience were examined using rando-
mized control design. The data were collected from three community centers 
in Fukuoka, Japan, and a total of 55 participants, who were over 65 years of 
age and met inclusion criteria, were randomly assigned to one of the three 
groups. Then, the participants were asked to complete the demographic sur-
vey as well as the GHQ-12. The results of the path mediation analyses showed 
that resilience fully mediated the relationship between group and minor psy-
chiatric disorders. Furthermore, there was a significant difference in resi-
lience and psychiatric disorders between exercise/mindfulness groups and the 
control group, while there were no differences between the exercise and 
mindfulness-based yoga groups. Potential intervention programs are dis-
cussed. 
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1. Introduction 

The world’s population is continuously aging, and the pace of the aging popula-
tion is unprecedently faster now than in the past. According to He, Goodkind, 
and Kowal (2016), 8.5% of people worldwide are aged 65 and over today, and 
this percentage is expected to increase to nearly 17% of the world’s population 
by 2050. Among all the countries in the world, Japan is known as the “su-
per-aging society” (Muramatsu & Akiyama, 2011), with 26% of its population 
over the age of 65 in 2016, the highest share of senior citizens, and its over-65 
population is expected to expand to more than 30% in 2025 (Miranda, 2018). 
People are living much longer; however, this does not mean they are healthier. 
Healthy life expectancy, which is the number of healthy years spent without ill-
ness, is increasing at a far slower pace than aging itself (Murray et al., 2015). This 
means that people are living longer, but they are spending more of that time 
with physical and mental illnesses, and elderly individuals are at risk of chronic 
illness and poor well-being. Accordingly, researchers call for effective strategies 
to reduce these risks. 

The process of aging can be very difficult, and researchers have tried to define 
what successful aging means. According to Bowling and Dieppe (2005), some 
use biomedical theories to define successful aging by optimizing life expectancy 
while minimizing physical and mental deterioration and disability. Therefore, 
their focuses are the absence of chronic disease, good health, autonomous phys-
ical functioning, performance, mobility, and cognitive functioning. As such, they 
recommend maximizing the duration of successful healthy life expectancy, 
which typically means free from chronic disease and disability, as well as high 
physical and mental functioning (MacLeod, Musich, Hawkins, Alsgaard, & 
Wicker, 2016). Bowling and Dieppe (2005), however, pointed out the limitation 
of the biomedical model: that a disease-free older age is unrealistic for most 
people. Furthermore, 50% of elderly people view themselves as having aged suc-
cessfully, yet less than 20% can also be categorized with this traditional medical 
model. 

Bowling and Dieppe (2005) then introduced another model: the psychosocial 
model of successful aging. The key components to successful aging for the bio-
medical model are the absence of disease and the maintenance of physical and 
mental functioning, while the psychosocial model emphasizes life satisfaction, 
social participation and functioning, and psychological resources. For the pur-
pose of this study, we utilize this model for a few reasons. First, previous re-
searchers have focused on subjective perceptions of successful aging and found 
that at least some older adults perceived they were aging successfully even 
though they were experiencing physical challenges (Bartley et al., 2019; Pruchno, 
Wilson-Genderson, & Cartwright, 2010). Second, psychosocial factors, such as 
social isolation (Cornwell & Waite, 2009) and positive self-perceptions (Levy, 
Slade, Kunkel, & Kasl, 2002; Sargent-Cox, Anstey, & Luszcz, 2012), have been 
recognized as having an independent influence on physical health outcomes. Fi-
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nally, the mechanisms of this approach are useful and amenable for intervention 
and are consequently helpful in reducing poor physical functioning outcomes. 
Growing research today focuses on one of the psychological resources of suc-
cessful aging, resilience, since resilience has shown to be associated with good 
psychological and physiological well-being for older adults (Bartholomaeus et 
al., 2019; Johnston-Brooks, Lewis, & Garg, 2002; Kukihara et al., 2018; Sousa, 
Zauszniewski, Musil, Price Lea, & Davis, 2005).  

Resilience is defined as a “fluid personality characteristic that enhances indi-
vidual adaptation and positively influences the process of successful aging” 
(Wagnild, 2003: p. 43). Since resilience is an effective buffer on psychological 
and physical well-being despite adversity, researchers have called for strategies to 
promote resilience among older adults. Studies have revealed some predictive 
factors of resilience among older adults. For instance, Kukihara et al. (2018) in-
dicated that physical activities and social support were both significant predic-
tors for greater resilience. Others found that health promoting behavior, finan-
cial resources (Clark, Burbank, Greene, Owens, & Riebe, 2011), optimism (Depp 
& Jeste, 2006; Non et al., 2020), and mindfulness (Geschwind, Peeters, Drukker, 
van Os, & Wichers, 2011) are all predictors of resilience. However, these studies 
are all correlational studies, and to our knowledge, there is currently a dearth of 
studies utilizing randomized control design to investigate the promotion of resi-
lience among older adults in the literature. Therefore, the purpose of the present 
study was to investigate the mediating roles of resilience on the relationship be-
tween groups (exercise/mindfulness/control) and minor psychiatric disorders 
measured. Then, the effects of exercise and mindfulness-based yoga programs 
on resilience were examined using randomized control design.  

1.1. Resilience and Physical Activities 

Since resilience is a “fluid personality characteristic” rather than a trait, it is 
plausible that resilience can be promoted by physical activity. For instance, resi-
lience was positively associated with physical activity among individuals who 
went through the catastrophic earthquake and tsunami in Japan in 2011 (Kuki-
hara, Yamawaki, Uchiyama, Arai, & Horikawa, 2014). Others also found that re-
silience can enhance older adults’ adaptation and positively influence the process 
of better physical and mental health and positive views of aging (Hardy & Gill, 
2004). Indeed, researchers found a mediating effect of resilience between physi-
cal activity and depression severity (Yoshikawa, Nishi, & Matsuoka, 2015). 
Therefore, it was hypothesized that individuals who were randomly assigned to 
an exercise group would show greater resilience in comparison to the control 
group. 

1.2. Resilience and Mindfulness 

Mindfulness-based programs have been used to treat psychiatric illnesses, such 
as anxiety and depression, and have shown that they indeed effectively reduce 
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the severity of the symptoms (Hofmann, Sawyer, Witt, & Oh, 2010; Johnson, 
Emmons, Rivard, Griffin, & Dusek, 2015). Mindfulness is defined as the aware-
ness of both mind and body through paying attention on purpose, focusing on 
moment-to-moment experiences without judgment, and being present in a giv-
en moment (Kabat-Zinn, 2013). Therefore, mindfulness interventions are fre-
quently intended to support cultivation of awareness and focus on the present 
moment with acceptance and acknowledgment and without interpretation or 
emotional reaction (Johnson et al., 2015). Although there are many forms of 
mindfulness practices, the most common and popular methods are static medi-
tation and mindful movement, such as yoga, since the purpose of both methods 
are aligned with the definition of mindfulness. There are promising effects of 
yoga-based mindful intervention on improvement of anxiety symptoms and 
memory among older adults (Lenze et al., 2014). 

Since mindfulness-based yoga programs have shown encouraging results in 
improving older adults’ psychological well-being, some researchers have inves-
tigated the link between mindfulness-based yoga programs and resilience. For 
instance, Brown and Ryan (2003) found that mindfulness practices, such as yoga 
and meditation, have beneficial effects on psychological resilience. Although 
Hartfiel, Havenhand, Khalsa, Clarke, and Krayer (2011) did not directly measure 
resilience, they showed that yoga was effective for enhancing emotional 
well-being and resilience regarding stress in the workplace. Furthermore, Kem-
per, Mo, and Khayat (2015) also revealed a significant positive relationship be-
tween mindfulness and resilience. Therefore, we hypothesized that individuals 
who were randomly assigned to a mindfulness-based yoga group would show 
superior resilience in comparison to the control group. 

2. Method 
2.1. Participants/Procedure 

After receiving approval from the director of The Council of Social Welfare for 
Kashii District in Fukuoka Prefecture, Japan, recruitment flyers were posted at 
three community centers in the district. In the flyer, the purpose of this study, 
which was to evaluate one’s physical and psychological well-being, and inclusion 
and exclusion criteria for participation were addressed. Participants in the 
present study were adults who were 65 years of age or older, could come to their 
community center, were able to complete the survey, and were not already exer-
cising or practicing yoga more than once a week. Individuals who had severe 
dementia, who had been diagnosed with or were getting treatment for cardi-
ovascular/respiratory diseases, and who had musculoskeletal problems, such as 
problems with muscles, bones, tendons, ligaments, joints, etc. in which the 
symptoms could be exacerbated by exercising were excluded. Further, individu-
als who were advised not to exercise by their doctors, who were undergoing di-
alysis, and who were evaluated as being unfit by the researchers were also ex-
cluded. Before being enrolled in the present study, potential participants were 
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interviewed by the researchers, who were all nurses, to ensure that they met the 
inclusion/exclusion criteria. In addition, they were also told again the study 
purpose and asked their willingness to be randomly assigned to one of the three 
groups (control—50 minutes TV watching; mindfulness—50 minutes participa-
tion in mindfulness yoga program; and exercise—50 minutes cardiovascular ex-
ercise). They were also requested to come to the community centers once a week 
for 12 weeks to participate in one of the three group activities. After they com-
pleted their assigned program, they were asked to respond to the questionnaires. 
The demographic information of the participants is summarized in Table 1. 

1) Exercise group. A total of 23 elderly individuals were assigned to the exer-
cise group. This group was led by a health fitness programmer who had a doc-
toral degree in health fitness programing and was licensed to create and assist 
safe and effective exercise programs for elderly individuals. This instructor came 
to the community center once a week to assist participants with cardiovascular 
exercises using bicycles, treadmills, and warm-up/cool-down stretching. Each 
exercise session took place for about 50 minutes, and the instructor checked the 
participants’ blood pressure before and after the exercises. Two individuals de-
clined to participate in this group, so a total of 22 individuals completed the 
12-week exercise program without any physical problems. All participants were 
instructed not to participate in any yoga programs. 

 
Table 1. Demographic summary. 

 
n (%), mean ± SD [range] 

Control n = 18 Exercise n = 22 Yoga n = 15 

Age 69.91 ± 3.11 [64 - 96] 69.91 ± 3.11 [64 - 96] 69.91 ± 3.11 [64 - 96] 

Gender    

Male 6 (33) 8 (36) 5 (34) 

Female 12 (67) 14 (64) 10 (66) 

Marital status    

Married/with partner 13 (72) 17 (77) 11 (73) 

No partner/divorced 5 (28) 5 (23) 4 (27) 

Living arrangement    

Living alone 7 (38) 3 (14) 4 (27) 

Living with someone 11 (62) 19 (86) 11 (72) 

Education    

Primary school 7 (39) 9 (41) 5 (34) 

>High school 11 (61) 13 (59) 10 (66) 

Income, ¥    

<2 million 9 (50) 12 (56) 8 (53) 

>2 million 9 (50) 10 (44) 7 (47) 
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2) Mindfulness group. A total of 20 elderly participants were randomly as-
signed to the mindfulness group. For the present study, yoga was used to facili-
tate mindfulness practice since it has been linked to attention-focusing mindful-
ness (van der Kolk, 2006) and has represented living “in the present,” which is 
the basic premise underlying mindfulness practices (Salmon, Lush, Jablonski, & 
Sephton, 2009). A certified yoga therapist from the Japan Yoga Therapy Associa-
tion instructed at a community center for a 50-minute session every week for 12 
weeks. The yoga therapist followed the mindfulness yoga program that has been 
developed and used only for elderly individuals in a past study in Japan, and it 
included a combination of mindfulness and yoga slow movements such as 
breathing, light movements, and meditation (Ando, Kukihara, & Tanaka, 2018). 
This program was deemed appropriate to differentiate the mindfulness group 
from the exercise group since movement sequences have been formulated to 
encourage mindful awareness, and they are done slowly and gently and are not 
overly physically taxing. Four participants dropped out from this program for 
various reasons, thus, a total of 15 participants completed the full program. In 
addition, all participants were told not to exercise other than participating this 
yoga program. 

3) Control group. A total of 18 elderly individuals were randomly assigned to 
the control group. The participants in this group were told not to exercise or at-
tend any yoga programs. They were requested to come to the community centers 
once a week for 12 weeks anytime they wanted to watch TV programs. 

2.2. Measurements 

1) The General Health Questionnaire-12 (GHQ-12). The 12-item General 
Health Questionnaire has been extensively used in a variety of settings world-
wide, and validity and reliability of GHQ-12 has been found using Japanese 
adults (Doi & Minowa, 2003). It is a self-administered screening questionnaire 
used to detect the incidence of minor psychiatric disorders among non-psychiatric 
individuals. In particular, it is intended to evaluate respondents’ general mental 
health over the last 4 weeks, and the scale items ask about levels of happiness, 
depression, anxiety, and sleep disturbance. Each item was rated on a 4-point Li-
kert scale from 0 (much less than usual) to 3 (better than usual) in response to 
whether the respondents have experienced each symptom over the past 4 weeks. 
In the present study, a dichotomous scoring method was used, coding the res-
ponses of 0 and 1 as 0 and those of 2 and 3 as 1 since dichotomous scoring was 
used in Doi and Minowa’s (2003) study to prove the validity and reliability for 
the Japanese version of GHQ-12. Therefore, total scores on the GHQ-12 ranged 
from 0 to 12, and higher scores are indicative of high levels of psychological dis-
tress. The internal consistency for the current study was .78. 

2) The resilience scale. The resilience scale (RS) was purported to assess an 
individual’s qualities that enable him or her to thrive in the face of adversity 
(Wagnild & Young, 1993). It consists of 25 items, all of which have a 7-point Li-
kert scale response ranging from 0 (strongly disagree) to 4 (strongly agree). The 
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scale is rated based on how the participant has felt over the past month. The total 
score ranges from 0 - 100, with higher scores reflecting greater resilience. The RS 
has been widely used cross-culturally and has been proven to be highly reliable 
in Japan (Kukihara et al., 2018). The Cronbach’s alpha of this scale in the present 
study was .96.  

2.3. Data Analyses 

To examine our hypothesis that resilience would mediate the relationship be-
tween the three groups and minor psychiatric disorders, path-analytic mediation 
analyses were conducted using the guidelines developed by Baron and Kenny 
(1986). All measurements were centered prior to all analyses conducted in this 
study using the recommendation by Jaccard, Wan, and Turrisi (1990). To 
achieve a mediating effect, three requirements must be met. First, the predictor 
variable (group) must show a significant relationship with both the mediator 
(resilience) and the criterion variable (minor psychiatric disorders). Second, the 
mediator must show a significant relationship with the criterion variable. Final-
ly, when the relationship between the mediator and the criterion is held con-
stant, the previously significant relationship between the predictor variable and 
the criterion variable should be significantly reduced. Cohen and Cohen (1983) 
attested that the final criterion would be demonstrated in a significant indirect 
effect, which was examined by employing Sobel’s (1982) approximate-significance 
test for the indirect effect. In order to test the group differences on minor psy-
chiatric disorders and resilience, a MANOVA was employed, with the group and 
participant’s gender as independent variables and psychiatric disorders and resi-
lience as dependent variables. 

3. Results 
3.1. Mediating Effects of Resilience on the Relationship between  

Group and Minor Psychiatric Disorders 

To test the hypothesis that resilience would mediate the relationship between 
group and psychiatric disorders, path-analytic mediation analyses were per-
formed. The results revealed that all four requirements guided by Baron and 
Kenny (1986) were significant. That is, paths a, b, and c were all significant, and 
the formerly significant zero-order correlations between group and minor psy-
chiatric disorders became nonsignificant when the correlation between resilience 
and group was held constant. Then, Sobel’s (1982) test for indirect effect was 
performed, and the results showed that it was significant using a one-tailed test. 
The results showed that resilience fully mediated the association between group 
and minor psychiatric disorders (z = 2.41, p = .008). The path analysis is sum-
marized in Figure 1. 

3.2. Effects of Exercise/Mindfulness on Minor Psychiatric  
Disorders and Resilience  

A 3 (exercise, mindfulness, control) × 2 (male and female) MANOVA was per-
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formed on minor psychiatric disorders and resilience. This analysis revealed the 
significant main effect of group (F [4, 94] = 3.82, p = .006). A follow-up ANOVA 
showed that there were significant effects of group on both resilience and minor 
psychiatric disorders (F [2, 54] = 5.03, p = .01; F [2, 54] = 6.11, p = .004, respec-
tively). Tukey’s post hoc analysis was also performed. As for resilience, this 
analysis revealed that there was no significant difference between the exercise 
group (M = 64.42, SD = 16.43) and the mindfulness group (M = 64.20, SD = 
15.90). However, there were significant differences between the exercise group 
(M = 64.42, SD = 16.43) and the control group (M = 48.77, SD = 17.22; p = .03), 
indicating that participants in the exercise group were likely to be more resilient 
in comparison to the control group. There was also a significant difference be-
tween the mindfulness group (M = 64.20, SD = 15.90) and the control group (M 
= 48.77, SD = 17.22; p = .01), denoting that participants in the mindfulness 
group tended to be more resilient in comparison to control group. No significant 
main effect of gender or interaction effects were found [F (1, 54) = .18, n.s; F (2, 
54) = .81, n.s] on resilience.  

Another Tukey’s post hoc analysis was performed on minor psychiatric dis-
orders. This analysis revealed a similar pattern: there was no significant differ-
ence between the exercise group (M = 1.08, SD = 1.24) and the mindfulness 
group (M = 1.00, SD = 1.30) on minor psychiatric disorders. Conversely, there 
were significant differences between the exercise group (M = 1.08, SD = 1.24) 
and the control group (M = 2.95, SD = 2.59; p = .03), indicating that participants 
in the exercise group were likely to have less psychiatric disorders in comparison 
to the control group. There was also a significant difference between the mind-
fulness group (M = 1.00, SD = 1.30) and the control group (M = 2.95, SD = 2.59; 
p = .006), denoting that participants in the mindfulness group tended to show 
lesser levels of psychiatric disorders in comparison to the control group. No sig-
nificant main effect of gender or interaction effects were found [F (1, 54) = .08, 
n.s; F (2, 54) = .71, n.s] on psychiatric disorders.  

 

 
Figure 1. Summary of path analysis. Path model of the relationships among group 
(exercise/mindfulness/control), resilience, and minor psychiatric disorder. The 
numbers indicate the standard regression coefficient, and the numbers inside the 
parentheses represent standard errors. The numbers in the box brackets indicate 
the standard regression coefficient and standard error between group and minor 
psychiatric disorder after resilience was controlled for in the regression equation. 
Note. *p < .01; **p < .001. 
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4. Discussion 

The World Health Organization (2019) attests that there is little evidence that 
elderly individuals are spending their later years in better health than their par-
ents did, and that there is no significant change in the rate of disabilities. There-
fore, concerned researchers call for effective strategies to maintain or improve 
successful aging. Since resilience can be one of the indispensable buffers for 
physical and mental health of elderly individuals and can be improved by physi-
cal exercise and/or mindfulness practices, the purpose of this study was to inves-
tigate the roles of exercise and mindfulness on resilience among elderly Japanese 
individuals. This study noteworthily utilized randomized control design while a 
majority of past studies used correlational research design to imply the roles of 
these practices. 

As expected, the results from the preliminary analysis showed that resilience 
was a significant mediator for the relationships between both exercise and 
mindfulness-based yoga and minor psychiatric problems. Furthermore, when 
resilience was held constant, the relationship between exercise/mindfulness and 
minor psychiatric problem became nonsignificant. In other words, without hav-
ing resilience through physical exercise and mindfulness, better mental 
well-being may not be achieved. This study showed that involvement in physical 
exercise and mindfulness increases one’s resilience and such heightened resi-
lience may lead to greater perceived mental health status.  

Elavsky et al. (2005) asserted that physical exercise itself does not directly lead 
to one’s perceived health status. Instead, underlying cognitive and emotional 
elements, such as resilience, may be a significantly influential factor when com-
bined with exercise that leads to one’s perceived mental well-being. This study 
affirmed their assertion, by using a randomized control method, that exercise 
and mindfulness lead to a significant improvement on resilience, which is a vital 
factor to improve one’s mental health. The results of this study revealed that el-
derly participants, who were randomly assigned to either the exercise group or 
mindfulness-based yoga group, increased in resilience significantly more than 
the control group. The capacity to harness resilience—helping older adults to 
maintain in the face of challenges, to quickly recover from life difficulties related 
to aging, and to sustain quality of life in the face of declining physical and men-
tal health in daily life—is one of the key factors for successful aging (Davis, 
2009). To do so, even 50 minutes once a week of exercising and practicing mind-
fulness-based yoga for 12 weeks can improve older adults’ mental well-being 
through improving resilience.  

High resilience has been associated with successful aging, such as reduced de-
pression and mortality risk (Martin, Distelberg, Palmer, & Jeste, 2015) and better 
self-perceptions of aging successfully (Montross et al., 2006), as well as increased 
quality of life (Bowling & Iliffe, 2011) and improved lifestyle behaviors (Smith & 
Hollinger-Smith, 2015). Furthermore, resilience is significantly related to adap-
tive coping styles (Wu et al., 2013), optimism and hopefulness (Resnick & In-
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guito, 2011), positive emotions (Martin et al., 2015; Tugade & Fredrickson, 
2004), social support, and community involvement (Gooding, Hurst, Johnson, & 
Tarrier, 2012), as well as activities of daily living independence (Ahmed et al., 
2018). Resilience is not only significantly associated with psychological 
well-being. It also impacts one’s physical well-being, such as increased longevity 
(Shen & Zeng, 2010) and faster recovery from cardiovascular diseases (Whitson 
et al., 2011). Since resilience is improved by exercising and mindfulness practic-
es, we strongly recommend and encourage older adults to exercise or practice 
mindfulness to achieve successful aging to improve both physical and psycho-
logical well-being.  

Another noteworthy study finding was that although participants in the exer-
cise and mindfulness groups improved in resilience, which led to better mental 
well-being in comparison to the control group, there were no significant differ-
ences between these two groups on resilience and mental health. The average age 
of participants in this study was approximately 70, with an oldest of 76. In some 
studies, adults of age 85 and older seem to have the same or greater capacity for 
resilience as those who are younger (Hamarat et al., 2002), suggesting that resi-
lience can be improved as long as older adults can exercise or practice mindful-
ness. When creating an intervention program to improve resilience for older 
adults, it is important to consider one’s physical conditions regarding exercise 
and mindfulness. Since there was no difference between the exercise and mind-
fulness groups, one should evaluate the physical suitability of the participants. 

There are some limitations in this study. Kukihara et al. (2018) revealed that 
better social support had significant impact on greater resilience. Our partici-
pants came to the community center nearest their residency and performed the 
task with other group members in both the exercise and mindfulness groups, 
while participants in the control group came to the center individually. During 
the twelve weeks of participation, participants in the exercise and mindfulness 
groups might have developed more social support in comparison to participants 
in the control group. Such group vs. individual tasks may influence the results of 
this study. Another limitation is that the participants of this study were healthy 
older adults who were not suffering from major diseases. It is recommended to 
create an intervention program to accommodate individuals with physical limi-
tations since they are the one who need intervention the most. Finally, it would 
be better to replicate this study using a larger sample size.  

5. Conclusion 

This study was to investigate the mediating roles of resilience on the relationship 
between groups (exercise/mindfulness/control) and minor psychiatric disorders 
measured. Then, the effects of exercise and mindfulness-based yoga programs 
on resilience were further examined using randomized control design. The re-
sults indicated that even 50 minutes once a week of exercising and practicing 
mindfulness-based yoga for 12 weeks can improve older adults’ mental well-being 
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through improving resilience. Since resilience is improved by exercising and 
mindfulness practices, we strongly recommend and encourage older adults to 
exercise or practice mindfulness to achieve successful aging to improve both 
physical and psychological well-being.  
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