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Aim: Regular walking exercise (RWE) is associated with increased cardiovascular fitness and
might elevate subjective psychological well-being. Positive education links positive psychology
concepts with self-efficacy through the curriculum, which helps foster well-being. This study
examines if regular walking exercise with positive education has better effects on cardiovascu-
lar fitness and happiness than RWE alone in retired older adults.

Methods: Three arms of experimental design were used: pedometer walking exercise train-
ing (PWET); positive education and pedometer walking exercise training (PEPWET); and
pedometer walking exercise (PWE). Trained walking exercise was provided to the PWET and
PEPWET groups by a walking exercise coach three times per week, for 45 min per session for
12 weeks. Positive education was designed and led by a licensed PhD psychologist every other
week. Of 150 participants, 60, 60 and 30 were randomly assigned to PWET, PEPWET and
PWE, respectively. Demographic information, Chinese Happiness Inventory, RWE, and
6-min walking distance were assessed before and after the intervention.

Results: The percentage of participants who practiced RWE after 12 weeks was significantly
higher in the PEPWET group (96.7%), followed by the PWET (75%) and PWE groups
(40%). Cardiovascular fitness in the PWET and PEPWET groups was significantly better than
in the PWE group. Chinese Happiness Inventory scores in the PWET and PEPWET groups
were significantly higher than in the PWE group, and the PEPWET group also showed signif-
icantly higher Chinese Happiness Inventory scores than the PWET group.

Conclusions: In addition to RWE, the study findings show that positive education can be
beneficial to promote older adults’ RWE, cardiovascular fitness and happiness. Geriatr
Gerontol Int 2019; 19: 879–884.
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Introduction

The global burden of mental and behavioral disorders is currently
estimated to account for 22.9% of years lived with disability,
which is higher than any other disease category.1 Furthermore,
aged people have higher levels of depression, dementia, cognitive
dysfunctions, metabolic disease, diabetes and cardiovascular dis-
ease.2 Health and well-being interventions typically involve three
strategies: disease and illness treatment, disease and illness preven-
tion, and health and well-being promotion. Previous research has
predominantly focused on preventive and curative approaches to
negative mental health disorders that are endemic in modern soci-
ety. However, more and more interventions adopt a balanced view
of illness prevention with the promotion of health and well-
being.3,4

It has been consistently found that engaging in physical activity
promotes mental and physical health.5,6 Physical exercise is
defined as a subset of physical activities that are planned and pur-
poseful attempts to improve health and well-being. Previous stud-
ies documented that physical exercise leads to changes in the
levels of neurotransmitters and hormones in the brain, including
beta-endorphin, noradrenaline, serotonin (5-HT) and cortisol.7,8

These hormones and neurotransmitters play an important role in
promoting well-being and elevating mood, coping with stress, and

changing pain perception.7–9 Studies have also shown that various
types of exercises lead to an improvement in mood in patients
with major depressive disorder.10 Studies have found correlations
between exercise and lower levels of depression in untrained
healthy participants.11 Even 20-min sessions of regular aerobic
exercise can lead to improved psychological health.12

Walking exercise was used in the present study, because it has
been identified as having the “greatest potential for reach and pop-
ulation level impact” to maintain mobility among older adults.13

Heesch et al., in their 6-year follow-up study of older women in
the Australian Longitudinal Study of Women’s Health, reported
better physical functioning among older women who practiced
walking exercise compared with those who did not walk.14 Fur-
thermore, more walking exercise, up to the recommended amount
of 150 min per week, was associated with better physical
functioning.

The American College of Sports Medicine recommends that,
to gain maximum benefits from physical exercise, individuals
should be motivated, engage in at least moderate-intensity move-
ment and exercise regularly.15 Additionally, Centers for Disease
Control and Prevention suggests that exercise companionship,
family support and self-efficacy are important factors in sustained
regular walking exercise among older adults.16 Positive education
is an approach that enhances personal positive emotions, strength,
a positive self-concept, self-efficacy and personal motivation to
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promote well-being.17 Studies have also shown that positive edu-
cation consisting of positive emotion, engagement, achievement
and positive relationships leads to improvement in subjective well-
being.18 Positive education links positive psychology concepts
with self-efficacy through the curriculum, which helps foster self-
efficacy, a positive self-concept, positive emotion, motivation and
well-being.

The use of regular walking exercise as a medium for health
promotion is based on evidence from the literature on the mental
and physical health benefits of physical activity, exercise and fit-
ness interventions. Positive education might be beneficial for the
promotion of well-being by enhancing motivation, a positive self-
concept, positive emotions and self-efficacy mediated by regular
walking exercise. However, limited attention has been paid to the
relative effects of regular walking exercise plus positive education
on older adults’ physical and mental health. Thus, two hypotheses
are proposed in the present study. First, older adults who exercise
regularly through moderate-intensity walking have better cardio-
vascular fitness. Second, older adults who participate in positive
education targeting improvement of motivation, emotion, self-
efficacy and companionship have better psychological well-being
responses and adherence to regular exercise compared with those
who do just walking exercise.

Methods

Design and data collection

A randomized controlled trial design was carried out in the pre-
sent study. A flow diagram of the randomized controlled trial is
shown in Figure 1. To document the consent process, the study
purposes and procedure were explained to aged residents in com-
munity gatherings in Taipei City and New Taipei City. Willing
participants who had further questions called the research team
for detailed explanations of the study. Inclusion criteria included
being retired from work and being aged ≥55 years. Older adults
who had cardiovascular disease, who were unable to walk, who

had dementia or psychiatric disease, or who were unwilling to sign
the consent form were excluded from the study. To identify the
effects of the interventions on adherence to walking exercise train-
ing, participants who already exercised five times a week or more
were excluded. A total of 150 retired older adults voluntarily
signed consent forms to participate in this study. The research
protocol was reviewed and approved before the commencement
of this study by the Human Subjects Protection Committee of
Taipei Medical University (no. 201003002). This study was regis-
tered as a clinical trial (identifier: NCT03607877).

The allocation ratio of 2:2:1 was used in the present study.
Using G power version 3.1,18 a power analysis, with the criteria
being a small effect size, power of 0.8 and an a priori ANCOVA

design for three groups, resulting in a minimum required sample
size of 88, or 30 in each group. Because the main hypothesis of
the present study focused on the comparison of positive education
and pedometer walking exercise training (PEPWET) and pedome-
ter walking exercise with training (PWET), specification of a small
effect size and power equal to 0.90 required that the sample size
be increased to 119, or >59 in each group, to maximize statistical
power to detect the intervention effect.

Treatment regimens and randomization

Regular walking exercise (RWE) was defined as walking >30 min
at least five times a week. Randomization (allocation ratio 1:2:2)
was then stratified to three arms, two experimental groups and
one control group, respectively: pedometer walking exercise
(PWE), PWET and PEPWET. Randomization was carried out
using opaque envelopes and a randomly generated number
sequence by an independent research assistant who had no prior
knowledge of the recruited older adults. Researchers allocated
participants to their treatment condition based on the randomi-
zation code in the sealed envelope (opened in order of
sequence). Researchers were not blind to the patients’ treatment
allocation.

Figure 1 Flow diagram of the
randomized controlled trial.
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PEPWET

During the 12-week intervention, each participant was encour-
aged to do a walking exercise every day for at least 30 min, at
least five times per week. A booklet was given to participants to
write down the distance walked per day based on their pedome-
ter. Participants in PWET received a pedometer plus 30-min
walking exercise training from a walking exercise coach three
times per week. The PEPWET group received a pedometer,
30-min walking exercise training three times per week and six
50-min sessions of positive education led by a PhD psychologist.
The walking exercise training sessions and the positive education
sessions were held in local public parks and community centers,
respectively.

PWE

The pedometer walking exercise used for the control condition is
a self-regulated walking exercise. Each participant was encouraged
to walk for at least 30 min at least five times per week. A booklet
was given to all participants to record the distance walked each
day based on their pedometer readings. Participants in the PWE
group exercised by themselves without receiving the extra 30 min
of walking exercise training and positive education.

PWET

The pedometer walking exercises training consisted of 15 min of
warm-up activities, 30 min of walking exercise and 10 min to cool
down. Walking exercise training intensity for the first 4 weeks was
50–55% heart rate reserve (HRR). From the fifth to the eighth weeks,
it increased to 60–65% HRR and it increased to 70–75% HRR from
the ninth to 12th weeks. Each participant was required to wear a
Polar FT1 Heart Rate Monitor (Polar OY, Finland) while carrying
out walking exercise to make sure that they achieved the target heart
rate and thereby ensured the walking exercise intensity. The walking
exercise intensity was measured in terms of HRR (Karvonen method)
with the formula: HRR% = ([HRmax – HRrest] × training %)
+ HRrest, where HRmax is maximum heart rate predicted based on
the formula: 220 – age, and HRrest is resting heart rate. Warm-up
activities included walking exercises targeting joint flexibility and bal-
ance, and aerobic walking exercise. Regulation of breathing,
stretching and meditation were used in cooling down.

Positive education

Six positive education sessions were designed based on self-
determination theory18 and broaden-and-build theory20 to
enhance older adults’ positive self, emotion, motivation and self-
efficacy to walk at least 30 min per day at least five times per
week with family support and walking exercise companions.
These sessions focused on instilling competency and self-
efficacy of walking exercise, networking and becoming
acquainted with other participants; gaining familiarity with com-
munication skills required for positive support, sharing positive
emotions associated with successful walking exercise to enhance
partnership, increasing autonomy in walking exercise every day
and building a healthy lifestyle. Each session lasted approxi-
mately 45 min, and consisted of 25 min of motivation inter-
viewing and storytelling followed by 20 min of activities for
practicing skills.

Measurement

Measures were assessed twice at baseline and 12 weeks after the
completion of intervention. Data were collected using a structured
questionnaire and physical examinations. Self-reported variables
included sex, age, education and Chinese Happiness Inventory
(CHI). Physical examinations included height, weight, waist and
hip circumferences, HRrest, distance walked per day and 6-min
walk test (6MWT).

CHI
The CHI 20-item version has been widely used to measure

individual well-being in Chinese culture.21 Each statement repre-
sents a different level of happiness, ranging from 0 (very dissatis-
fied) to 3 (very satisfied). The CHI score is the sum of 20 items.
The higher the score is, the higher the psychological well-being
is. CHI has high validity and reliability.22

Physiological Index and Cardiovascular Fitness
Physiological indices examined body mass index, waist-to-hip

ratio, HRrest and cardiovascular fitness. HRrest was used to calcu-
late the intensity of walking exercise during the study period.

Cardiovascular fitness was calculated by using the 6MWT,
which measures the distance an individual is able to walk over a
total of 6 min on a hard, flat surface, and has been suggested as a
useful outcome tool.23 The goal is for the individual to walk as far
as possible in 6 min. The individual is allowed to self-pace and
rest as required as they traverse back and forth along a marked
walkway. The 6MWT has been used to detect changes after inter-
ventions to improve walking exercise tolerance for healthy older
adults.24 With respect to concurrent validity, Hamilton and
Haennel found that a positive correlation (r = 0.624, n = 94) exists
between the 6MWT distance and the 36-item Short Form heath
Survey physical function scale, indicating that as walk distance
increased, physical function increased.25 Additionally, test–retest
reliability of 6MWT has been reported as high, ranging from 0.73
to 0.91 in previous studies.26

Statistical analysis

The data and calculations were carried out with the SPSS package
(version 23.0; IBM SPSS Statistics, Chicago, IL, USA). Compari-
son of background variables between groups was carried out by
analysis of variance, and the χ2-test (Yates correction when
required) for continuous and categorical variables, respectively.
The intention-to-treat analysis included all 150 participants (with
missing values) not in the PWE group. Analysis of covariance
(ANCOVA) and Bonferroni-adjusted post-hoc tests were carried out
to detect the between-groups intervention effect after controlling
for the corresponding pretests.

Results

Table 1 presents the background information of participants.
Their mean age was 61 years, 78.7% were women, 69.1% com-
pleted high school and 88.7% were married at the time of recruit-
ment. Their mean body mass index, waist-to-hip ratio, heart rate
at resting state and 6-min walking distance were 23.88, 0.83,
73.76 and 46 899.54 cm, respectively. No significant difference
among the groups was found in these background variables, as
shown in Table 1.

As shown in Figure 2, the proportions of participants who
engaged in walking exercise at least five times per week during the
12-week study period were 96.70%, 75.00% and 40.00% in
groups PEPWET, PWET and PWE, respectively. Results from the
χ2 analysis showed that the differences in these three proportions
are statistically significant, χ2 = 36.06, P < 0.01. The χ2 analysis
also showed that people in the PEPWET group were significantly
more likely to exercise regularly than those in the PWE group
(χ2 = 37.16, P < 0.01; χ2 = 10.55, P < 0.01 by Fisher’s exact test).

Table 2 presents the effects of walking exercise training and
positive education on cardiovascular fitness, happiness, body mass
index and waist-to-hip ratio for participants. Results from the
ANCOVA shows that there were significant differences in 6-min
walking distance and CHI scores among the three groups. Specifi-
cally, post-hoc comparisons using the Bonferroni correction
showed that the 6-min walking distances for older adults in the
PEPWET and PWET groups were significantly longer than for
individuals in the PWE group, F(2,144) = 24.00, P < 0.01. Regard-
ing happiness, post-hoc comparisons using the Bonferroni

RCT positive walking exercise happiness elders
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method show that the CHI scores for the PEPWET and PWET
groups were significantly higher than those for the PWE group,
and the PEPWET group had significantly higher CHI scores than
the PWET group, F(2,138) = 43.02, P < 0.01.

Discussion

The results of the present study show that both walking exercise
training and positive education effectively improve regular walking
exercise, happiness and cardiovascular fitness. To our knowledge,
this is the first study that combines walking exercise training and
positive education. The results of the present study thus confirm

that older adults in the PEPWET group, who exercised at least five
times a week with “moderate intensity,” had better physical out-
comes than those in the control group (PWE). The second
hypothesis, that older adults who participated in the PEPWET
group (positive education and walking exercise training) would
have better psychological well-being responses and adherence
compared with those in the walking exercise only (PWET and
PWE) groups, was also confirmed.

The finding that participants in the PEPWET and PWET
groups had better cardiovascular fitness than those in the PWE
group is consistent with previous studies. Research has prolifer-
ated showing that exercise training contributes to improvement in
physiological and functional parameters.27 In addition, the positive
education incorporated in the present study was designed to
enhance older adults’ positive self-evaluation, positive emotions,
motivation and self-efficacy by encouraging them to walk at least
30 min per day at least five times per week with family support
and walking companions. The finding that positive education
leads to improvement in self-efficacy and self-esteem through reg-
ular exercise, which in turn enhances the effects of that exercise,
is consistent with previous studies.20

Participation in the PEPWET group (positive education and
walking exercise training) led to better psychological well-being
responses and adherence compared with those in the walking exer-
cise only groups (PWET and PWE). The literature shows that
engagement in regular exercise increases the release of neurotrans-
mitters, such as serotonin and dopamine, in the brain, which helps
to promote well-being and a positive mood.7,8 The positive educa-
tion applied in the present study focused not only on enhancing
competency and self-efficacy, but also social networking and com-
munication skills for positive support and positive emotion shar-
ing, through walking exercise. Therefore, autonomy and self-
efficacy through walking exercise and adherence to a regular exer-
cise regimen were promoted by social support and family support.
The results of the present study are consistent with previous stud-
ies in showing that positive education is beneficial for promoting
positive mental health and positive social relationships.28

Better mood status and cognitive function, which could be
gained from regular aerobic walking exercise, improve well-being
and happiness in older adults. In the present study, all three
groups received higher scores on the CHI after the 3-month walk-
ing exercise intervention. Although regular aerobic walking exer-
cise obviously benefits all age groups, including older adults, not
all people are able to engage in walking exercise regularly, even if

Table 1 Demographic characteristics and physical status among participants at baseline

PEPWET (n = 60)
Mean (SD) or n (%)

PWET (n = 60)
Mean (SD) or n (%)

PWE (n = 30) Mean (SD) or n (%) F or χ2

Age (years) 60.53 (6.56) 61.23 (6.46) 61.47 (6.14) 0.28
Sex 1.43
Males 10 (16.7%) 14 (23.3%) 8 (26.7%)
Females 50 (83.3%) 46 (76.7%) 22 (73.3%)

Education 0.99
<9 years 16 (26.7%) 19 (31.7%) 11 (36.7%)
>9 years 44 (73.3%) 41 (68.3) 19 (63.3)

Marital status 3.08
Married 51 (85.0%) 53 (88.3%) 29 (96.7%)
Single/widowed/
separated

9 (15%) 7 (11.7%) 1 (3.3%)

Height (cm) 157.28 (6.48) 158.07 (7.84) 157.65 (7.94) 0.17
Weight (kg) 58.95 (8.53) 60.11 (13.20) 60.20 (9.49) 0.20
Heart rate at resting state 75.69 (8.04) 73.05 (11.51) 70.67 (6.01) 1.59
6 min walking distance
at baseline (cm)

48 103.72 (7911.01) 45 440.42 (9329.26) 47 376.69 (7807.34) 2.74

Waist-to-hip ratio 0.83 (0.07) 0.84 (0.69) 0.85 (0.72) 1.29

Total n = 150. PEPWET, positive education and pedometer walking exercise training; PWE, pedometer walking exercise; PWET, pedometer
walking exercise training.

****
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Figure 2 Percentage of participants by groups who exercised
at least five times every week for the 12-week study period.
**P < 0.01. Positive education and pedometer walking
exercise training (PEPWET) versus pedometer walking
exercise training (PWET): χ2 = 11.58, **P < 0.01 for Fisher’s
exact test. PEPWET versus pedometer walking exercise
(PWE): χ2 = 37.16, **P < 0.01. PWET versus PWE:
χ2 = 10.55, **P < 0.01 for Fisher’s exact test. PEPWET versus
PWET versus PWE: χ2 = 36.06, **P < 0.01.
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they recognize this fact. Social cognitive theories identify several
constructs that correlate with the regular walking exercise behav-
ior of older adults, such as walking exercise attitude, perceived
behavioral control/self-efficacy, perceived social support and per-
ceived benefits of/barriers to continued activity.

In addition to emphasizing consistent findings on the effects of
regular walking exercise, the present study provides the benefits of
combining positive education with walking exercise training for
older adults. Furthermore, social support and companionship are
also pivotal factors for maintaining good walking exercise habits.
Participants in PEPWET were encouraged to incorporate walking
exercise into their daily lives, and special attention was paid to
their self-efficacy, relationships with others and positive emotions
in relation to walking exercise. Central to maintaining good walk-
ing exercise habits are the strong social and emotional skills pro-
vided by positive education that help establish and promote strong
relationships of the self with others. Supportive relationships and
positive emotions have been linked with good social engagement
and achievement persistence.28,29 The positive education designed
for the PEPWET group provided older adults with a successful
walking exercise experience, knowledge, and skills for forming
and functioning in a social support network, and a workshop for
enhancing positive emotions.

Participants in the PEPWET group might thereby successfully
integrate intrinsic and extrinsic motivation, and thus enhance their
performance in walking exercise and their wellness. PEPWET
group members showed not only increased autonomy, compe-
tence and relatedness, but also joy and contentment while carrying
out walking exercises.20,30 Overall, the present study results sup-
port that regular walking exercise and positive education together
enhance older adults’ physical, mental and social well-being.

There were several limitations to the present study. First, par-
ticipation in this study was limited to healthy older adults rec-
ruited in metropolitan areas. Second, the number of participants
was moderate, and we hope that future studies will recruit more
participants. In addition, the percentage of men was quite low in
this study. Third, a small proportion of participants did not follow
up at the end of study. We used the intention-to-treat analysis to
interpret the data, but the ultimate goal would be to retain all par-
ticipants in the study.
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