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Objectives: Poor sleep quality is highly prevalent among older adults and is associated with

poor quality of life, cognitive and physical decline, depression, and increased mortality. Medica-

tion options commonly used are not ideal, and alternative treatment strategies are needed. We

evaluate a community‐based psychosocial intervention program and its effect on sleep quality

in older adults.

Method: Elderly participants aged 60 and above were included. Those with Geriatric

Depression Scale and Geriatric Anxiety Inventory scores above 5 and 10, respectively, were

excluded. The community program included tai chi exercise, art therapy, mindfulness awareness

practice, and music reminiscence therapy. Pittsburgh Sleep Quality Index, Geriatric Depression

Scale, and Geriatric Anxiety Inventory were administered at baseline and at 1 year.

Results: A hundred and eighty‐nine subjects (44 men, 145 women; mean age = 69 years,

SD = 5.7, range = 60‐89) participated. The proportion of participants with good sleep quality

had increased from 58.2% to 64.6%. Sleep disturbance was significantly reduced (baseline,

1.04; postintervention, 0.76; mean difference 0.28; P < .01); men experienced greater improve-

ment (P < .001). Improvements were independent of changes in depressive and anxiety

symptoms.

Conclusion: Participation in this community program led to positive effects on sleep distur-

bances after a year. Psychosocial interventions have potential as a nondrug intervention

approach for sleep problems, and further research is needed to understand its mediating

mechanisms
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1 | INTRODUCTION

Aging is associated with changes in sleep physiology such as changes

in sleep wake architecture and endogenous circadian rhythms

(Ohayon, Carskadon, Guilleminault, & Vitiello, 2004; Prinz, Vitiello,

Raskind, & Thorpy, 1990; Van Someren, 2000). In addition, increased

risk of physical illnesses, psychiatric illnesses, polypharmacy, and

multiple life changes compound the propensity for older people to

have sleep difficulties (Ancoli‐Israel, Ayalon, & Salzman, 2008;

Wennberg, Canham, Smith, & Spira, 2013). Previous epidemiological

studies indicate that sleep complaints are prevalent in community

dwelling older adults (Barbar et al., 2000; Ganguli, Reynolds, & Gilby,

1996; Ohayon & Vecchierini, 2002; Ohayon, Zulley, Guilleminault,
wileyonlinelibrary.com/jou
Smirne, & Priest, 2001). Sleep disturbances are associated with

adverse consequences such as poorer quality of life, cognitive and

physical decline, depression, falls, institutionalization, and death

(Brassington, King, & Bliwise, 2000; Cricco, Simonsick, & Foley, 2001;

Jelicic et al., 2002; Pollak, Perlick, Linsner, Wenston, & Hsieh, 1990;

Roberts, Shema, & Kaplan, 1999; Schubert et al., 2002). Benzodiaze-

pines and nonbenzodiazepine hypnotics are commonly used to treat

sleep problems in older people (Roehrs & Roth, 2012). However,

long‐term hypnotic use is associated with developing tolerance or

dependence, rebound insomnia, residual daytime sedation, cognitive

impairment, and falls (Wennberg et al., 2013). While there is good

evidence for cognitive behavioral therapy for insomnia (Okajima,

Komada, & Inoue, 2011), there is often resistance to this among local
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older people. There is a need for effective, acceptable treatment

options to optimize sleep quality in older adults, and mind‐body inter-

ventions are gaining traction (Kozasa et al., 2010). In recent

randomized controlled trials of elderly participants, positive effects

on sleep were reported with interventions such as yoga, tai chi,

mindfulness, and music (Nguyen & Kruse, 2012; Ong et al., 2014;

Shum, Taylor, Thayala, & Chan, 2014).

A community‐based mental health promotion program for

community‐dwelling older people was established in Singapore to

provide psychosocial interventions such as tai chi exercise, mindful-

ness awareness practice, music reminiscence, and art therapy (AT)

(Wu et al., 2014). We hypothesized that participants would benefit

from these programs and preliminary results indicate a positive effect

on subthreshold depressive and anxiety symptoms (Kua, Mahendran,

Feng, Tian, & Ng, 2013; Rawtaer et al., 2015). In this study, we report

on the sleep quality of this cohort of older adults after a year of

participation in this program.
2 | METHODS

2.1 | Design and participants

This is a naturalistic study reporting on the outcomes of participants of

a community‐based mental health promotion program.

Participants were recruited from a geographically defined area in

Western Singapore based on the following inclusion criteria: 60 years

of age and above, able to communicate in either English or Mandarin,

and able and willing to provide written informed consent.

Exclusion criteria were Geriatric Depression Scale > 5, Geriatric

Anxiety Inventory (GAI) > 10, and fulfilled DSM IV criteria for a major

psychiatric disorder.
2.2 | Procedures

Details of the procedures have been described in a previous

publication (Rawtaer et al., 2015). Briefly, all activities were delivered

at the Training and Research Academy, a research center located at a

shopping center. The participants would receive health education talks

including but not limited to chronic disease management and healthy

lifestyle advice. The participants would then engage in a combination

of tai chi exercise, mindfulness awareness practice, AT, and music

reminiscence therapy for 1 to 2 hours. Activities were conducted

weekly for 10 weeks, fortnightly for 18 weeks, and monthly for the

rest of the year. All groups were conducted by qualified instructors,

including certified art psychotherapists and tai chi master trainers with

over 10 years of experience.
2.3 | Group activities

2.3.1 | Music reminiscence

An instructor would facilitate discussion of past events or experiences

after a sing along of popular evergreen songs. While music was the

focus of reminiscence, other prompts were used, including photo-

graphs and pictures.
2.3.2 | Mindfulness awareness practice

The participants were guided through mindfulness meditation focusing

on body sensations, feelings, and thoughts. They were instructed on

various techniques including mindfulness of the senses, body scan

practice, walking meditation, “movement nature meant” practice, and

visuomotor limb tasks.
2.3.3 | Tai chi exercise

The participants were taught traditional Sun and Yang styles of tai chi.

Instructors would take the participants through warm up exercises for

5 minutes, tai chi movements and form for 20 minutes, and cool down

exercises for 5 minutes.
2.3.4 | Art therapy

Art therapists would focus on the narrative aspects of AT rather than

the creative aspects. The participants were not expected to create an

art piece in the limited time. Rather, they were shown an art piece to

appreciate and they would reflect on their inner thoughts and

experiences.
2.4 | Measures

2.4.1 | Pittsburg Sleep Quality Index

The Pittsburg Sleep Quality Index (PSQI) (Buysse, Reynolds, Monk,

Berman, & Kupfer, 1989) is a widely used, 19 item self‐report measure

of sleep quality over the past month. It consists of 7 component scores

(ranging from 0 to 3), measuring subjective sleep quality, sleep latency,

sleep duration, sleep efficiency, sleep disturbances, use of sleeping

medication, and daytime dysfunction. The 7 component scores are

summed to give a global PSQI score ranging from 0 to 21, with higher

scores reflecting greater overall sleep disturbance. A global PSQI score

of 5 or more indicates poor sleep quality. English and Chinese

questionnaires were available to the participants. Trained research

staff were on hand to provide explanation when queries arose. The

PSQI was administered at baseline (T0) and at 1 year (T1).
2.5 | Statistical analyses

Differences between component and total scores of the PSQI at

baseline and 1 year were compared by using paired t‐tests (normality

assumptions were satisfied). Change scores were calculated as

postmeasurement scores minus premeasurement scores with a

negative change representing an improvement in sleep quality,

depressive symptoms, and anxiety symptoms. Univariate analyses

were performed to evaluate the association between age, gender,

marital status, employment status, living arrangements, attendance

rates, depression scores, anxiety scores, and improvements in sleep

quality. Factors found to be significant in univariate analyses were

included as covariates in a multiple linear regression model with

improvement of sleep quality as the dependent variable. All analyses

were carried out by using the Statistical Package for the Social

Sciences (SPSS version 20) software.
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3 | Results

3.1 | Participant characteristics

Of 200 older adults screened, 189 participants were recruited into

this study. The mean age of participants was 69.3 ± 5.7 years

(range 60‐89): 145 were female and 44 were male. The participants

received a mean of 5.6 ± 4.4 years of schooling. All participants were

of Chinese ethnicity. Participants' baseline characteristics are shown in

Table 1. Mean attendance rates of the program was 83.6%.
3.2 | Changes in sleep quality

At baseline, 110 (58.2%) of the participants had good sleep quality as

indicated by a global PSQI score less than 5. At 1 year, 122 (64.6%)

had good sleep quality. There was a marginal decline of poor sleepers,

indicated by a global PSQI score of more than 5, from 56 (29.6%) to 53

(28%). Overall, 73 (48%) of participants had some improvement in their
TABLE 1 Baseline participant characteristics

n (%)

Gender

Female 145 (76.7)

Education

None 62 (32.8)

Primary 76 (40.2)

Secondary 39 (20.6)

Tertiary or more 12 (6.3)

Marital Statusa

Single 6 (3.2)

Married 122 (64.6)

Divorced/separated 13 (6.9)

Widowed 47 ( 24.9)

Employment Statusa

Full‐time employment 11 (5.8)

Part‐time employment 19 (10.1)

Retired 97 (51.3)

Homemaker 59 (31.2)

Living Arrangement

Living alone 25 (13.2)

Living with others 164 (86.7)

Housing Typeb

One to 2 room PH 10 (5.3)

Three room PH 30 (50.9)

Four to 5 room PH 131 (69.3)

Executive maisonette 12 (6.3)

Private housing 3 (1.6)

Mean (SD)

Baseline GDS score 1.92 (1.89)

Baseline GAI score 1.40 (2.65)

Note: GDS indicates Geriatric Depression Scale; GAI, Geriatric Anxiety
Inventory; PH, public housing.
aFrequency may not add up to 189 due to missing responses.
bHousing type is used as a rough gauge for socioeconomic status, ie, 1 to 2
room PH to lowest tier and private housing to highest tier
global sleep quality indicated by reduction in global PSQI scores. The

7 PSQI component scores and total scores at baseline and at 1 year

is shown in Table 2. Sleep disturbance was significantly reduced

(baseline, 1.04; postintervention, 0.76; mean difference 0.28;

P < 0.01). No statistically significant changes were detected for the 6

other component scores and the total PSQI score.
3.3 | Factors associated with change in sleep quality

Male gender was associated with greater improvements in overall

sleep quality (global PSQI scores) and sleep disturbance (Table 3).

Attendance weakly correlated with change in sleep disturbance

(r = −0.16, P < 0.05). In multivariate linear regression, male gender

and higher attendance rates remained significantly associated with

greater improvements in sleep disturbance. In this model, adjustments

for age, anxiety, depression, and baseline sleep disturbance were

made. Male gender had a negative effect on sleep disturbance

(ie, reduction of sleep disturbance) with a β coefficient −0.40 (−0.60

to −0.19) (P < 0.001). Attendance rates also had a negative effect on

sleep disturbance with a β coefficient −0.06 (−0.12 to −0.001)

(P = 0.02). Geriatric Depression Scale and GAI change scores were

not associated with change in sleep disturbance.
4 | DISCUSSION

At baseline, almost two thirds of participants had good sleep quality.

While this is not in keeping with previous western population studies

that indicate sleep problems are highly prevalent in the community

(Foley et al., 1995; Foley, Ancoli‐Israel, Britz, & Walsh, 2004), it is con-

sistent with several studies evaluating Asian cohorts (Chen, Su, &

Chou, 2013; Haseli‐Mashhadi et al., 2009). The participants (48%)

experienced reduction in global PSQI scores. One would expect that

the psychosocial interventions delivered in this program to positively

impact sleep onset, sleep efficiency, or overall sleep quality. However,

our findings only indicate a significant positive effect on the domain of

sleep disturbance—a domain that includes difficulty initiating sleep

among other somatic factors such as snoring, nightmares, nocturia,

pain, and breathing difficulties. This is an interesting finding and may

point toward the biologic effects of the relaxation‐response elicitation

(Bhasin et al., 2013) including changes in energy metabolism and

inflammatory responses. Moreover, evidence suggests that mindful-

ness and tai‐chi are beneficial for pain reduction (Yan et al., 2013;

Zeidan, Grant, Brown, Mchaffie, & Coghill, 2012)

Depression and anxiety are known to be associated with sleep

problems (Jansson‐Fröjmark & Lindblom, 2008; Yu et al., 2016), and

it was important to evaluate if improvement in sleep disturbance was

due to improvement in depressive and anxiety symptoms. We found

that improvements in sleep disturbance were independent of the

improvement in Geriatric Depression Scale and GAI scores. This is

consistent with other studies evaluating mind body interventions

and its effects on sleep (Kozasa et al., 2010; Ong et al., 2014; Shum

et al., 2014).

In this study, only gender and attendance rates were factors

associated with improvements in sleep disturbance. Higher attendance



TABLE 2 Changes in sleep measures

Baseline (T0) Mean ± SD 1 Year (T1) Mean ± SD Mean Difference ± SD

PSQI total score 4.68 ± 3.34 4.45 ± 3.42 −0.24 ± 4.82

Component Scores

Duration of sleep 0.84 ± 0.93 0.85 ± 0.96 0.01 ± 1.3

Sleep latency 1.13 ± 1.11 1.06 ± 1.08 −0.07 ± 1.48

Sleep disturbance 1.04 ± 0.58 0.76 ± 0.59 −0.28 ± 0.85*

Daytime dysfunction 0.24 ± 0.56 0.28 ± 0.59 0.04 ± 0.77

Habitual sleep efficiency 0.63 ± 0.99 0.69 ± 0.99 0.06 ± 1.39

Subjective sleep quality 0.87 ± 0.68 0.81 ± 0.70 −0.06 ± 1.02

Use of sleep medication 0.04 ± 0.29 0.02 ± 0.15 −0.02 ± 0.33

*P < .01.

TABLE 3 Results of t‐test for difference in global PSQI and difference in sleep disturbance by gender

Sex 95% CI for Mean Difference

Male Female

Mean SD N Mean SD N t

Global PSQI difference (T1‐T0) −1.38 2.47 32 0.00 3.21 120 −2.58, −0.17 −2.25*

Sleep disturbance difference (T1‐T0) −0.59 0.60 37 −0.13 0.72 125 −0.73, −0.21 −3.60**

*P < .05.

**P < .001.
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rates correlated with more improvements in sleep disturbances, albeit

a very weak correlation. Information on exposure to these

interventions prior to the program and practice in between

intervention sessions was not captured; it would have been useful to

evaluate if regular practice in between sessions would have a stronger

correlation with improvements and if prior exposure affects the

degree of improvement. Male gender was associated with greater

improvements in overall sleep quality and sleep disturbances. Gender

differences have been noted in earlier sleep research (Ancoli‐Israel &

Martin, 2006; Foley et al., 1995; Ohayon et al., 2001) with chronic

insomnia independently predicting cognitive decline in men (Cricco

et al., 2001). Further evaluation is necessary to identify if psychosocial

interventions have gender‐specific effects on sleep quality.

As discussed in our earlier publication (Rawtaer et al., 2015), the

strengths of this program are its acceptability and accessibility.

Utilizing activities with a strong eastern influence ensures that it is

more appealing to local older people who tend to be resistant to

traditional psychotherapy approaches such as cognitive behavioral

therapy. Limitations of the study include its small sample size.

Information on sleep quality was obtained via self‐report, and there

was no objective measurement of sleep such as polysomnography.

Combination interventions limit our ability to determine which among

the different activities were most useful for improving sleep quality.

Lastly, it was a purely observational study and there was no control

group. However, the program was initially conceptualized as a service.

Moving forward, we may consider quasi‐experimental designs in our

evaluation of similar programs being replicated across community

centers in Singapore. Randomized controlled trials of individual

psychosocial interventions such as mindfulness, horticulture, and

choral singing are also underway.
5 | CONCLUSION

This approach was beneficial for improving sleep disturbances in com-

munity dwelling older adults. Given the longer‐term consequences

associated with poor sleep including falls, physical decline, cognitive

decline, and poorer quality of life, it is important to intervene early

for sleep difficulties. Psychosocial interventions are a viable alternative

that needs to be more rigorously evaluated in both subclinical and

clinical populations.
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