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Abstract

Background: Sleep disturbances, depression, and low perception of health status are commonly seen in elderly population;

however, clinicians tend to underestimate or overlook the presence of these symptoms and assume them to be a part of normal

aging. Non-pharmacological methods that promote a mind–body interaction should be tested to enhance the mental health of

older adults.

Objective: To test the effects of 6 months of silver yoga exercises in promoting the mental health of older adults in senior

activity centers, especially their sleep quality, depression, and self-perception of health status.

Design: Cluster randomized trial.

Settings: Eight senior activity centers, southern Taiwan.

Participants: A sample of 139 participants was recruited, and 128 of them completed the study. Inclusion criteria: (1)

community-dwelling older adults ages 60 and over, (2) no previous training in yoga, (3) able to walk without assistance, (4)

cognitively alert based on the Short Portable Mental Status Questionnaire (SPMSQ) score of eight or higher, and (5) independent

or mildly dependent in self-care based on a Barthel Index (BI) score of 91 or higher. The mean age of the participants was

69.20 � 6.23 years, and the average number of chronic illness was 0.83 � 0.90. The average BI score of the participants was

99.92 � 0.62, and the mean SPMSQ score was 9.90 � 0.30.

Methods: Participants were randomly assigned into either the experimental (n = 62) or the control (n = 66) group based on

attendance at selected senior activity centers. A 70-min silver yoga exercise program was implemented three times per week for

6 months as the intervention for the participants in the experimental group.

Results: Most of the mental health indicators of the participants in the experimental group had significantly improved after the

silver yoga interventions, and many of the indicators improved after 3 months of intervention and were maintained throughout

the 6 months study. The mental health indicators of the participants in the experimental group were all better than the participants

in the control group (all p < .05).
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Conclusions: After 6 months of silver yoga exercises, the sleep quality, depression, and health status of older adults were all

improved.

# 2008 Elsevier Ltd. All rights reserved.
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What is already known about the topic?

� Sleep disturbances, depression, and low perception of

health status are commonly seen in the elderly population;

however, many clinicians tend to underestimate or over-

look the presence of these symptoms and assume them to

be a part of normal aging.

� Pharmacological treatment of sleep disorder and depres-

sion in older adults is associated with hazardous side

effects; thus, non-pharmacological methods that promote

a mind–body interaction should be tested to enhance the

mental health of older adults.

� The silver yoga program, a type of mind–body–spirit

exercise, is a safe and manageable yoga program created

to accommodate the reduced body flexibility experienced

by many older adults.

What this paper adds

� After 6 months of regular silver yoga exercises, young-

older adults’ sleep latency, daytime dysfunction and

depression state decreased, and subjective sleep quality,

physical health perception, and mental health perception

improved.

� The silver yoga program is recommended to be incorpo-

rated as an exercise activity in senior activity centers or

community-settings to promote the mental health of

community-dwelling older adults.

1. Introduction

Epidemiologic studies indicate that about 60% of older

adults have sleep complaints most of the time (Foley et al.,

1995). The three most commonly reported sleep disturbance

symptoms include: difficulty initiating sleep, difficulty

maintaining sleep, and early morning awakening (Ohayon,

2002). Sleep disturbances in older adults are attributed to

inactive life styles, such as repetitive daily routines, lack of

physical exercise, and poor sleep practices (e.g., excessive

napping, drinking, and smoking) (Foley et al., 2004) that

could result in tiredness, fatigue, depression, greater anxiety,

irritability, pain sensitivity, muscle tremors, immunosup-

pression, and lack of daytime alertness (Pandi-Perumal

et al., 2002). Clinicians tend to underestimate the presence

of these symptoms, especially depression, possibly because

depressive symptoms may be assumed to be a part of normal

aging and, therefore, are sometimes overlooked (Jackson

and Baldwin, 1993). Depression is a costly and potentially

disabling condition affecting substantial proportions of older

adults. The prevalence of depressive symptoms in the gen-

eral population is at its lowest during middle age, and then

increases throughout late adulthood until reaching its highest

level in adults aged 80 years and above (Mirowsky and Rose,

1992). Pharmacological treatment of sleep disorder and

depression in older adults is most commonly seen in clinical

practice; however, it is associated with hazardous side

effects, such as tremor, anxiety, restlessness, drowsiness,

dizziness, weakness, and fatigue (Manjunath and Telles,

2005). Non-pharmacological methods that promote a

mind–body interaction without side effects should be tested

to enhance the mental health of older adults (Lai and Good,

2006).

Yoga, a type of mind–body–spirit exercise, originated in

India more than 2000 years ago (Hewitt, 1977). In its

original form, yoga has a complex system of spiritual, moral,

and physical directives, and the purpose of yoga practice is

to attain ‘‘spiritual self-realization’’ (Feuerstein, 1998). Tra-

ditional yoga therapy focuses on a holistic treatment for

people with various somatic or psychological dysfunctions

(Feuerstein, 2000). Through the years, people practiced yoga

without knowledge of its spiritual origins (Hewitt, 1977).

The goals of yoga therapy are to promote health benefits and

self-awareness (Feuerstein, 2000). Yoga is a meditative

discipline and is a way of gaining insight into the nature

of the mind and reality. The practice of yoga heals and

strengthens the body, sharpens the mind, and calms the spirit

(Cameron, 2002). As the body, mind, and spirit come into

harmony with one another and with the infinite, the person

experiences compassion, well being, and inner peace

(Cameron, 2002).

Studies of yoga-based interventions performed on

healthy populations have shown that yoga decreased depres-

sion and anxiety (Pilkington et al., 2005; Waelde and

Thompson, 2004; Woolery et al., 2004), decreased stress

(Anand, 1999), and improved perceived self-efficacy

(Waelde and Thompson, 2004). Wood (1993) further

demonstrated that a yogic stretching and breathing program

had a markedly invigorating effect on perceptions of both

mental and physical energy, and increased mood positively

in a group of 71 adults with ages raging from 21 to 76 years.

The effects of yoga on mood were examined in 113 psy-

chiatric inpatients; results suggested that yoga was asso-

ciated with improved mood, and maybe a useful way of

reducing stress during inpatient psychiatric treatment (Lavey

et al., 2005). Moreover, in a randomized trial on the effects

of yoga intervention in 39 patients with lymphoma, the
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researchers found that participants in the yoga group

reported significantly lower sleep disturbances, better sub-

jective sleep quality, faster sleep latency, longer sleep dura-

tion, and less use of sleep medications during follow-up

compared with participants in the wait-list control group

(Cohen et al., 2004). Similar findings were found in Man-

junath and Telles (2005): after 6 months of yoga practice,

yoga improved different aspects of sleep in a geriatric

population. The group showed a significant decrease in

the time taken to fall asleep, an increase both in the total

number of hours slept and in the feeling of being rested in the

morning.

The silver yoga exercise program is a safe and manage-

able yoga program developed by Chen et al. (2007) to

accommodate the reduced body flexibility experienced by

many older adults. The program includes four phases: (1)

warm-up (20 min): eight postures to loosen up the body

structure; (2) hatha yoga (20 min): seven gentle, stretching

postures to increase range of motion and progressive muscle

relaxation of older adults with special consideration for their

physical abilities and tolerance; (3) relaxation (10 min):

three activities to rest the body; and (4) guided-imagery

meditation (15 min): two imagery-guiding directions to

facilitate a state of relaxation. A 5-min break is arranged

between the warm-up and hatha yoga phases to accommo-

date the physical tolerance of older adults; the whole pro-

gram takes 70 min to complete. Abdominal breathing is

emphasized in each phase of the program, and the postures in

the silver yoga program are considered to be less strenuous

than those used in traditional yoga (Chen et al., 2007). The

purpose of this study was to test the effects of a 6-month

silver yoga exercise program in promoting the mental health

of older adults in senior activity centers, especially sleep

quality, depression, and health status. The specific research

hypotheses were: (1) the participants’ sleep quality and self-

report of health status would improve, and their depression

state would decrease after 6 months of regular silver yoga

exercises; and (2) the sleep quality and self-reported health

status of participants in the experimental group would be

significantly better than those participants in the control

group; the depression state of participants in the experi-

mental group would be significantly less than those parti-

cipants in the control group.

2. Methods

2.1. Design

A cluster randomized trial was used. Eight senior

activity centers were randomly assigned into either the

silver yoga experimental group or a wait-list control group.

The groups assignment used a black box drawing method,

which the names of the eight senior activity centers were

written on slips of paper, the slips were folded and placed

into a box, and then the slips were blindly drawn. Before

intervention started, all of the participants were examined

on their sleep quality, depression state, and self-perception

of health status. After interventional started, these variables

were examined again at 3-month and 6-month intervals in

order to reveal when the intervention had significant

impact. These time points were specifically chosen to

reflect the most frequent intervention periods suggested

in the literature.

2.2. Setting and participants

This study was conducted in eight senior activity centers

in Kaohsiung city, southern Taiwan. Kaohsiung city is the

second largest metropolitan city in Taiwan. Older adults

aged 60 and over comprise 13.11% of the residents in

Kaohsiung city and are eligible to receive various senior

care services and social welfare benefits from the Social

Affairs Bureau of the Kaohsiung City Government (Civil

Affairs Bureau, Kaohsiung City Government, 2008). Parti-

cipating in activities held by the senior activity centers is one

of the services. The inclusion criteria for the participants

were: (1) community-dwelling older adults ages 60 and over,

(2) no previous training in any form of yoga, (3) able to walk

without assistance, (4) cognitively alert as demonstrated by a

Short Portable Mental Status Questionnaire (SPMSQ) score

of eight or higher, and (5) independent or mildly dependent

in self-care as indicated by a Barthel Index (BI) score of 91

or higher. Based on the Statistical Software Sample Power

2.0, the required sample size was 56 participants for each

group (power = .8; alpha = .05; R2 of covariate in medium

level .13; effect size in medium level .25). The parameter of

medium level was used for both R2 of covariate and effect

size because the silver yoga exercise program was a newly

developed exercise program and no previous research and

data could be used as the reference for the parameter

estimation.

A total sample of 139 participants were recruited from

the eight senior activity centers and were randomly

assigned into either the experimental (n = 62) or the con-

trol (n = 66) group based on the senior activity centers

where they participated. One hundred and thirty partici-

pants completed the 6-month study (attrition rate: 6.47%):

seven participants, evenly distributed from each study site,

withdrew by the 3-month interval (experimental group = -

three participants; control group = four participants) and

two participants in the control group withdrew at the end

of the 6-month interval. The reasons for withdrawal from

the experimental group included: motorcycle accident

(n = 1) and moved out of the area (n = 2). Participants

withdrew from the control group for the following reasons:

moved out of the area (n = 2), motorcycle accident (n = 1),

being a caregiver for a spouse (n = 1), physical discomfort

(n = 1), and not interested (n = 1) (see Fig. 1). The char-

acteristics of the participants who withdrew from the study

were similar to those participants who remained in the

study.
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2.3. Intervention

The 70-min silver yoga exercise program, which

included warm up, hatha yoga gentle stretching, relaxation,

and guided-imagery meditation, was implemented in four

randomly selected senior activity centers as the intervention

for the participants in the experimental group. The group

intervention (about 15–20 older adults per group) in each

senior activity center was led by two certified silver yoga

instructors three times per week for 6 months. These certi-

fied instructors were middle-aged, female adult volunteers,

ranging in age from 48 to 60 years. To make this exercise

program a part of the regular activities in each senior activity

center, the instructors were staff or volunteers from each

senior activity center. They completed a 9-h training course,

which included 1 h on the theoretical basis and use of yoga,

6 h on learning the techniques, and 2 h on elderly teaching

and group-leading strategies, and were certified by the

principle investigator (PI).

To ensure intervention consistency across the study sites

and among the instructors, a pre-recorded tape made by the

PI verbally guided the intervention process and directed

participants in performing each yoga posture. Two instruc-

tors were present at each yoga session: one instructor

followed the pre-recorded tape of the program and demon-

strated the yoga postures; the other instructor adjusted

participants’ postures and prevented any possible harm to

the participants from the yoga exercises. It was emphasized

in the program that each posture was to be done gently and in

moderation. The instructors constantly reminded the parti-

cipants not to strain themselves in any harmful manner while

doing yoga postures. Any signs and symptoms of discomfort

that occurred during any yoga session were required to be

recorded by the instructors; no special concerns occurred.
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The attendance rate of the participants was 87.04%. The

most frequent absence reasons were: family vacation

(17.15%), family gathering, such as children’s visits

(13.14%), and scheduling conflicts with their volunteer

works (7.51%). The participants in the wait-list control

group participated in the regular activity programs in the

senior centers (such as singing, arts and crafts), and

remained usual daily activities. They were invited to parti-

cipate in the silver yoga exercises after completion of the

study.

2.4. Data collection

Three instruments, which had acceptable psychometric

properties and were commonly used by clinicians and

researchers, were selected to measure the three main out-

come variables of the study. The sleep quality of the

participants was measured by the Pittsburgh Sleep Quality

Index (PSQI), which is an 18-item, self-reported ques-

tionnaire that assesses quality of sleep and sleep distur-

bances over 1 month (Buysse et al., 1989). A total score,

ranging from 0 to 21, is derived as well as seven subscales

that include subjective sleep quality (1 item), sleep latency

(2 items), sleep duration (1 item), habitual sleep efficiency

(2 items), sleep disturbances (9 items), use of sleeping

medications (1 item), and daytime dysfunction (2 items).

A higher score indicates more severe complaints and

worse sleep quality. A score of five and above on the

PSQI total scale, which is computed as a sum of the seven

subscales, is associated with clinically significant sleep

disruptions, including insomnia and major mood disorders

(Buysse et al., 1989). The Chinese version of the PSQI was

available and was used in this study. Based on the baseline

scores of this study, a Cronbach’s alpha of .78 was

obtained.

The depression state of the participants was measured by

the Taiwanese Depression Questionnaire (TDQ). The TDQ

is an 18-item scale used to measure the emotional feelings of

the respondents during the previous week (Lee et al., 2000).

The participants were asked to rate their emotions on a

Likert-type scale, ranging from 0 to 3. Zero means that the

described symptoms have happened for less than 1 day

during the previous week; one means that the described

symptoms have happened for 1–2 days during the previous

week; two means that the described symptoms have

occurred for 3–4 days during the previous week; and three

means that the described symptoms have occurred for 5–7

days during the previous week. The scores range from 0 to

54, and a score of 19 and above indicates the tendency

toward depression and warrants counseling and visits to the

psychiatrist. In a sample of 107 Taiwanese community

residents, mean age 51.8 years (S.D. = 14.7), the Cronbach’s

alpha coefficient was .90, sensitivity of .89, and a specificity

of .92 at a cut-off score of 19 (Lee et al., 2000). Based on the

baseline scores of this study, a Cronbach’s alpha of .88 was

obtained.

The self-perception of health status was measured by the

SF-12 Healthy Survey, Chinese version. The SF-12 is a self-

report, Likert-type scale designed to assess respondents’

health status (Ware et al., 1993). It was developed to be a

much shorter, yet valid, alternative to the SF-36 for use in

large surveys of general and specific populations as well as

large longitudinal studies of health outcomes. All SF-12

items come from the SF-36. It has two components with

eight health concepts measured. The physical health com-

ponent (6 questions) includes the concepts of physical

functioning (2 items), role-physical (2 questions), bodily

pain (1 question), and general health perception (1 item).

The mental health component (6 questions) includes the

concepts of vitality (1 item), social functioning (1 item),

role-emotional (2 questions), and mental health (2 items).

Various questions were asked to reflect each health concept

measured in this instrument, and different types of Likert-

scales were used. A higher score indicates better physical

and mental health. Based on the baseline scores of this study,

Cronbach’s alphas of .79 and .72 were obtained for physical

health and mental health components, respectively.

2.5. Procedure

This study was approved by the Institutional Review

Board of the University. Following approval by the admin-

istrators of the senior activity centers, potential participants

were contacted by the staff of the centers. From those older

adults who were willing to participate in the study, the staff

of the centers made selections for further referral to the

research team. The research assistants, who were different

from the certified silver yoga instructors, met with the

participants individually, explained the study and the use

to be made of the data, and then had them sign the written

informed consent form. The demographic data were gath-

ered first, and then the questionnaires for sleep quality,

depression state, and self-perception of physical and mental

health status were administered through individually struc-

tured interviews.

2.6. Data analysis

The Statistical Package for the Social Sciences (SPSS)

Version 11.0 was used to analyze the data. Descriptive

statistics such as mean, standard deviation, range, and

frequency distribution were used to describe the partici-

pants’ demographic data in each group. Pearson x2-test or a

t-test was used to test group differences in demographic

profiles and baseline data. The mixed-design, two-way

analysis of variance (two-way ANOVA) was used to detect

the variables on which time and group had interaction

effects. For those variables on which time and group had

interaction effects, one-way repeated measures ANOVAs

were performed to analyze the simple main effect of differ-

ent time points in each group. To further understand the

group differences at the 3-month point and at the end of the 6
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months of study, analysis of covariance (ANCOVA) was

computed on those variables in which time and group had

interaction effects, using the baseline data as the covariate to

offset the group differences at the beginning of the study.

3. Results

3.1. Participants’ demographic profiles

To enhance the consistency of intervention intensity

across the participants, those participants with an attendance

rate of 50% or less (n = 2) were screened from the study,

which yield a final sample size of 128: experimental group

(n = 62) and control group (n = 66). The average age for this

sample of 128 older adults was 69.20 � 6.23 years; most of

them were young-older adults whose ages ranged from 60 to

75 years (107/128). The majority of them were females (93/

128), married (77/128), lived with their families (113/128),

and were elementary school graduates (44/128) or high

school graduates (56/128). Most of the participants lived

a healthy life style with no smoking (123/128) or drinking

habits (126/128), and were regular exercisers (106/128) who

exercised an average of 4.49 � 3.53 times per week. The

most frequent types of exercise reported by the participants

were ballroom or folk dancing (44/128), walking (24/128),

tai chi (14/128), qigong (13/128), and morning calisthenics

(12/128). The cognitive function of the participants was

intact with an average SPMSQ score of 9.90 � 0.30.

Although more than half of the participants (71/128) had

chronic illnesses, the average number of chronic illness was

0.83 � 0.90. An average Barthel Index score of

99.92 � 0.62 further indicated that the participants were

nearly independent in self-care, such as bathing, eating,

or toileting.

Most of the demographic profiles of the participants

across study sites were similar; however, the participants

in the experimental and control groups had significant

differences in the following variables: age, gender, martial

status, and number of chronic illnesses (t = �7.20, p = .000;

x2 = 7.61, p = .006; x2 = 9.89, p = .002; t = �2.07, p = .041,

respectively). The average age of the participants in the

control group (72.42 � 6.04 years) was significantly older

than the participants in the experimental group

(65.77 � 4.32 years). The majority of the participants in

the two groups were female; however, the percentage of

female in the control group (41/66) was smaller than the

experimental group (52/62). In terms of marital status, most

of the participants in the experimental group had spouse

(46/62); however, more than half of the participants in the

control group had no spouse (35/66).

3.2. Baseline comparisons between the two groups

Results of the t tests indicated that only habitual sleep

efficiency (t = �2.74, p = .007) and physical health percep-

tion (t = 2.37, p = .020) had significant differences between

the subjects in the experimental and the control groups. Non-

significant differences were found in subjective sleep qual-

ity, sleep latency, sleep duration, sleep disturbances, use of

sleeping medications, daytime dysfunction, mental health

perception, and depression state (all p > .05).

3.3. Interaction effects between different time points

and different groups

Results of mix-design, two-way ANOVA indicated that

there were significant interaction effects between time points

and groups in the following variables: PSQI total score

(F = 7.10, p = .001), subjective sleep quality (F = 14.02,

p = .000), sleep latency (F = 6.75, p = .002), daytime

dysfunction (F = 8.93, p = .000), physical health perception

(F = 15.24, p = .000), mental health perception (F = 9.28,

p = .000), and depression state (F = 14.48, p = .000).
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Table 1

Differences among baseline, time 1 (3 months), and time 2 (6 months) on those variables with significant interaction effects in the experimental

group (n = 62)

Variables Baseline Time 1 Time 2 F ( p) Post hoca

M S.D. M S.D. M S.D.

PSQI total scoreb 4.65 3.16 4.48 3.38 3.34 3.01 6.02 (.003**) Pre > Post II, Post I > Post II

Subjective sleep qualityb 1.18 0.61 1.05 0.56 0.65 0.68 16.30 (.000***) Pre > Post II, Post I > Post II

Sleep latencyb 0.87 1.00 0.82 0.80 0.77 0.78 0.30 (.717) –

Daytime dysfunctionb 0.53 0.67 0.29 0.52 0.27 0.52 4.38 (.015*) Pre > Post I

Physical health perceptionc 47.77 7.13 48.87 7.71 53.35 4.94 15.58 (.000***) Post II > Pre, Post II > Post I

Mental health perceptionc 50.29 8.75 55.62 8.18 56.81 6.88 16.45 (.000***) Post I > Pre, Post II > Pre

Depression stateb 6.58 7.57 3.34 4.99 3.27 6.78 10.92 (.000***) Pre > Post I, Pre > Post II

Note. *p < .05; **p < .01; ***p < .001.
a Bonferroni post hoc test; Post hoc analysis was not performed due to non-significant F value.
b Higher score indicated a worse situation.
c Higher score indicated a better situation.
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However, the variables of sleep duration, habitual sleep

efficiency, sleep disturbances, and use of sleeping medica-

tions had no significant interaction effects (all p > .05).

3.4. Simple main effect of different time points in each

group

3.4.1. Experimental group

Results indicated that all of the variables, except sleep

latency (F = 0.30, p = .717), were significantly changed (all

p < .05) (see Table 1). After the silver yoga exercises, parti-

cipants’ daytime dysfunction and depression state decreased

(F = 4.38, p = .015; F = 10.92, p = .000; respectively) and

subjective sleep quality, PSQI total score, physical health

perception, and mental health perception improved

(F = 16.30, p = .000; F = 6.02, p = .003; F = 15.58,

p = .000; F = 16.45, p = .000; respectively) (see Table 1).

3.4.2. Control group

Unlike the experimental group, significant changes only

occurred in the following variables in the control group:

sleep latency (F = 10.50, p = .000), daytime dysfunction

(F = 4.73, p = .010), physical health perception (F = 4.13,

p = .018), and depression state (F = 5.13, p = .010) (see

Table 2). However, these changes were not positive: the

participants’ sleep latency significantly prolonged, daytime

dysfunction and depression state increased, and physical

health perception decreased (see Table 2).

3.5. Group differences in each time point

3.5.1. Three-month time point

Results indicated that the two groups had significant

differences at the 3-month point in the study, in the follow-

ing variables: subjective sleep quality (F = 4.62, p = .033),
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Table 2

Differences among baseline, time 1 (3 months), and time 2 (6 months) on those variables with significant interaction effects in the control group

(n = 66)

Variables Baseline Time 1 Time 2 F ( p) Post hoca

M S.D. M S.D. M S.D.

PSQI total scoreb 5.47 3.41 5.92 3.68 6.38 3.98 2.10 (.127) –

Subjective sleep qualityb 1.05 0.75 1.23 0.70 1.23 0.76 2.50 (.086) –

Sleep latencyb 0.82 0.93 0.91 0.87 1.32 1.05 10.50 (.000***) Post II > Pre, Post II > Post I

Daytime dysfunctionb 0.64 0.60 0.95 0.79 0.94 0.84 4.73 (.010*) Post I > Pre, Post II > Pre

Physical health perceptionc 44.19 9.83 41.58 10.53 41.37 11.02 4.13 (.018*) n.s.

Mental health perceptionc 52.51 7.47 52.85 8.64 51.68 9.08 0.47 (.629) –

Depression stateb 5.02 5.52 6.68 7.67 7.85 8.31 5.13 (.010*) Post II > Pre

Note. *p < .05; ***p < .001.
a Bonferroni post hoc test; Post hoc analysis was not performed due to non-significant F value; n.s. non-significant.
b Higher score indicated a worse situation.
c Higher score indicated a better situation.

Table 3

Comparisons between the experimental and control groups on the variables with significant interaction effects at the 3-month of the study

(n = 128)

Variables Adjusted Ma SS d.f. MS F ( p) Post hocb Power

E C

PSQI total scorec 4.74 5.69 28.45 1 28.45 3.24 (.074) – –

Subjective sleep qualityc 1.03 1.25 1.60 1 1.60 4.62 (.033*) C > E 0.39

Sleep latencyc 0.81 0.92 0.36 1 0.36 0.63 (.427) – –

Daytime dysfunctionc 0.30 0.94 13.13 1 13.13 29.55 (.000***) C > E 1

Physical health perceptiond 47.79 42.59 826.64 1 826.64 13.57 (.000***) E > C 1

Mental health perceptiond 55.96 52.54 367.24 1 367.24 5.59 (.020*) E > C 0.46

Depression statec 2.89 7.10 559.59 1 559.59 19.14 (.000***) C > E 0.92

Note. *p < .05; ***p < .001; E = experimental group; C = control group.
a Due to group differences in the baseline data, the adjusted mean was used to bring the data in a common ground.
b Bonferroni post hoc test; Post hoc analysis was not performed due to non-significant F value.
c Higher score indicated a worse situation.
d Higher score indicated a better situation.
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daytime dysfunction (F = 29.55, p = .000), physical health

perception (F = 13.57, p = .000), mental health perception

(F = 5.59, p = .020), and depression state (F = 19.14,

p = .000) (see Table 3). The subjective sleep quality,

physical health perception, and mental health perception

of the participants in the experimental group were signifi-

cantly better than those participants in the control group,

and the daytime dysfunction and depression state of the

participants in the experimental group were significantly

less than those participants in the control group (all p < .05)

(see Table 3).

3.5.2. Six-month time point

At the end of the 6 months study, the two groups had

significant differences in all of the outcome measures

(all p < .05) (see Table 4). The subjective sleep quality,

PSQI total score, physical health perception, and mental

health perception of the participants in the experimental

group were significantly better than those participants

in the control group, and the sleep latency, daytime

dysfunction, and depression state of the participants in

the experimental group were significantly less than those

participants in the control group (all p < .05) (see

Table 4).

4. Discussion

Results indicated that most of the mental health indica-

tors of the participants in the experimental group had sig-

nificantly improved after silver yoga interventions, and

many of the indicators improved at the 3-month point in

the intervention and were maintained throughout the 6

months of the study. Further, these mental health indicators

of the participants in the experimental group were all better

than the indicators of the participants in the control group.

The improved sleep quality, including better subjective sleep

quality, faster sleep latency, and less daytime dysfunction,

was congruent with previous studies done by Cohen et al.

(2004) and Manjunath and Telles (2005). An overall

enhancement of self-perception in both physical and mental

health statuses of the participants in the experimental group

was supported by Wood (1993) in that yogic stretching and

breathing program had a markedly invigorating effect on

perceptions of both mental and physical energy in a group of

71 adults with ages raging from 21 to 76 years. Finally, a

decrease in depression state found in this group of older

adults was consistent with various previous studies (Pilk-

ington et al., 2005; Waelde and Thompson, 2004; Woolery

et al., 2004).

According to Cameron (2002), yoga is a meditative

discipline and is a way of gaining insight into the nature

of the mind and reality. The practice of yoga heals and

strengthens the body, sharpens the mind, and calms the spirit.

The silver yoga exercise program is specifically designed to

accommodate the reduced body flexibility experienced by

many older adults. Through the progression of a sequence of

static physical postures, yoga uses stretching to improve

joint flexibility and muscular strength; massage blood ves-

sels; and improve blood circulation (Luskin et al., 2000). A

15-min guided-imagery meditation was incorporated at the

end of the silver yoga exercise program to facilitate a state of

relaxation (Chen et al., 2007). The elderly participants

experienced stretching and relaxing in the program, and

their bodies and minds were challenged and comforted at the

same time, which might be the possible reason for the

enhanced sleep quality and self-perception of health status,

and the decreased depression state of the participants. A low

withdrawal rate and high attendance rate further supported

the premise that the elderly participants enjoyed the pro-

gram, and were highly motivated and committed to the

program.
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Table 4

Comparisons between the experimental and control groups on the variables with significant interaction effects at the 6-month of the study

(n = 128)

Variables Adjusted Ma SS d.f. MS F ( p) Post hocb Power

E C

PSQI total scorec 3.52 6.21 228.81 1 228.81 21.20 (.000***) C > E 1

Subjective sleep qualityc 0.62 1.25 12.61 1 12.61 27.40 (.000***) C > E 1

Sleep latencyc 0.76 1.33 10.13 1 10.13 13.46 (.000***) C > E 0.92

Daytime dysfunctionc 0.28 0.94 13.83 1 13.83 27.90 (.000***) C > E 1

Physical health perceptiond 52.58 42.10 3365.37 1 3365.37 54.41 (.000***) E > C 1

Mental health perceptiond 57.10 51.41 1017.69 1 1017.69 16.53 (.000***) E > C 0.95

Depression statec 2.83 8.27 933.12 1 933.12 20.80 (.000***) C > E 0.96

Note. ***p < .001; E = experimental group; C = control group.
a Due to group differences in the baseline data, the adjusted mean was used to bring the data in a common ground.
b Bonferroni post hoc test.
c Higher score indicated a worse situation.
d Higher score indicated a better situation.
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4.1. Study limitations

Although considerable efforts were made to design a

sound study and significant outcomes were found in this

study, there were limitations. First, although the method of

cluster randomization by study sites into different groups

was applied, it was possible that some elders who met the

sample selection criteria and represented critical differences

from the sample studied, were not recruited. For instance,

male older adults and elders aged 75 and over were under-

represented, which may be due to a lower number of men

available for the intervention or to lower acceptability of the

intervention to men, and should be further explored. Sec-

ondly, there were significant differences between the groups

in the demographic characteristics, such as age, gender,

marital status, and number of chronic illness. Although only

the main outcome variables of habitual sleep efficiency and

physical health perception had significant differences

between the two groups in the baseline data and ANCOVA

was applied in the data analysis to offset the group differ-

ences at the beginning of the study, these differences might

have had an impact on the results of the study and warrant

further investigation of these dynamics.

Third, not all of the participants in the clusters partici-

pated in the study and clustering was not considered in the

analysis, which may reduce its statistical power and diminish

the reliability of the results. Fourth, in order to enhance the

consistency of the intervention intensity, two participants

with attendance rate of 50% and below were excluded from

the study. Although the characteristics of the excluded

participants were not significantly different from the parti-

cipants included in the study, the excluded participants may

have had very different reactions toward the silver yoga

program and, thus, might have had minor influences on the

results of the study. The issue of intention to treat should be

considered in interpreting the results. Fifth, this study sam-

ple was comprised of healthy older adults who had less than

one chronic illness, on average, which may be very different

from the elderly population in general. Thus, the general-

izability of the results is limited. Finally, these participants

were highly educated, possessed good health promotion

concepts, and most of them had regular exercise habits.

Although the exercise habits were not significantly different

among the participants in the two groups, without true

randomization these exercise behaviors might have con-

founded the study and weakened the interpretations of the

results. A randomized control trial with a large random

sample might result in stronger causal relationships.

5. Conclusions

Results indicated positive outcomes in applying the silver

yoga exercise program to a sample of healthy, community-

dwelling, young-older adults. However, the applications of

the program should be further examined by including other

elderly populations, such as male older adults, an old-older

adult population, or transitional frail or frail elders. It is

recommended that the silver yoga program be incorporated

as an exercise activity in senior activity centers or commu-

nity-settings to promote the mental health of community-

dwelling older adults.
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