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Abstract:

Background:

In older adults, physiological changes affect sleep and may cause impaired daily function and Reduced Quality of Life (QOL). This study aimed to
investigate the effectiveness of deep breathing exercises and body scan meditation combined with music to improve sleep quality and QOL.

Methods:

A randomized controlled trial with allocation concealment method was conducted. Fifty-nine older adults with poor sleep quality were recruited
using  block  randomization  to  intervention  and  control  groups.  The  intervention  group  was  instructed  to  do  deep  breathing  and  body  scan
meditation while listening to music through Bluetooth speakers once a day for thirty minutes before sleeping, a daily practice to last for eight
weeks.  The Pittsburgh Sleep Quality Index (PSQI) and Pictorial  Thai  Quality of  Life (PTQL) were administered to both groups prior  to the
intervention and 8-week post-baseline of the intervention.

Results:

The global PSQI in the intervention group significantly decreased following the intervention, whereas the control group showed no difference.
There was a decrease in individual PSQI components as well for the intervention group, namely, sleep efficiency, perceived sleep quality, and
daily disturbance. The intervention group did not differ from the control group in sleep efficiency or perceived sleep quality, but there was a
significant difference in the daily disturbance. Additionally, the total PTQL in the intervention group significantly increased between the two time
periods, whereas there was no difference in the controls. The intervention group scored higher in each domain of PTQL, except for the economic
domain.

Conclusion:

A daily practice of deep breathing and body scan meditation combined with music has a positive effect on improving sleep quality and QOL
among older adults. Hence, this intervention should be implemented to improve sleep quality and promote QOL in older adults.
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1. INTRODUCTION

A United Nations report indicates that in 2019, there were
703  million  persons  aged  65  years  or  over  globally.  The
number of older persons is projected to double to 1.5 billion in
2050 [1].  One  study  showed  that  age-related changes lead to
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light sleep and a decrease in sleep efficiency [2]. Most of the
sleep problems in the elderly include difficulty falling asleep,
waking  up  during  the  night,  waking  too  early,  and  daytime
drowsiness [3].

Data  from  epidemiological  surveys  show  that  the
prevalence of poor sleep quality varies by country. In China,
some studies reported a prevalence of 49%- 50% among older
adults, while South Korea reported about 60% of older adults
aged  65  years  and  above  [4  -  6]  suffered  from  poor  sleep
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quality.  In  Thailand,  the  prevalence  of  poor  sleep  quality  in
older  adults  is  57.1%  [7].  Sleep  quality  is  an  important
component of good health and sleep disorders adversely affect
the  physical  and  mental  constructs  of  older  adults  [8].  Sleep
disorders decrease performance while increasing cognitive and
memory dysfunction [9]. Long-term effects may cause diseases
such as obesity, diabetes, and heart disease [10]. Additionally,
sleep  quality  has  a  direct  impact  on  many  other  health
outcomes and the Quality of Life (QOL) in older adults [11].

The National Institutes of Health (NIH) and the National
Institute of Mental Health advised that the treatment of sleep
disorders should start with non-pharmacological management
[12].  As  a  result,  there  has  been  increased  interest  in
Complementary  and  Alternative  Medicine  (CAM),  given  its
potential to control the body's systems. Mind-body medicine, a
sub-group of CAM, has various techniques for strengthening
the  mind  and  the  body,  such  as  meditation  and  relaxation
techniques [13 - 15]. These techniques are amongst the most
cost-effective, safe and easy to perform and have been shown
to enhance psychological well-being as well as improve sleep
quality, depressive symptoms, and quality of life [16 - 18]. To
our knowledge, few studies have evaluated the effects of deep
breathing exercise, body scan meditation and music relaxation
on  sleep  quality  in  older  adults  who  are  more  vulnerable  to
poor sleep. This study aimed to evaluate the effectiveness of
deep breathing exercises and body scan meditation combined
with music (DBM) on the quality of sleep and QOL in older
adults with poor sleep quality.

2. MATERIALS AND METHODS

2.1. Study Design

An  8-week  randomized  controlled  trial  with  allocation
concealment  method  was  conducted  with  a  parallel-group
design.  Neither  the  researcher  who  collected  the  data  before
and after  the intervention nor  the participants,  had known of
allocations  into  DBM  and  control  groups.  DBM  and  control
groups were trained and collected data at different times and
places.  After  the  baseline  examination,  participants  were
randomized using block randomization to two groups, (a) the
DBM group, receiving deep breathing exercise and body scan
meditation  combined  with  music  (b)  the  control  group  only
receiving  routine  care.  The  study  was  performed  between
November  2017 to  January 2018.  The trial  was registered in
the Thai Clinical Trials Registry (ID: TCTR 20170405001).

2.2. Participants

A  total  of  378  older  adults  from  a  primary  healthcare
center in Chiang Mai Province, Thailand, who were 60 years of
age with poor sleep quality, were screened for the study using
the  Pittsburgh  Sleep  Quality  Index  (PSQI)  sleep  quality
assessment.  A  total  of  220  participants  met  the  inclusion
criteria and consented to participate in the present study (Fig.
1).  The  inclusion  criteria  were:  the  ability  to  walk
independently, scoring 6 to 14 on the PSQI, and being willing
to  participate  in  the  study.  The  exclusion  criteria  included
severe  head  injuries,  a  history  of  mental  health  problems,
depression,  taking  anti-depressive  drugs  and  antihistamines
with steroids, and have hearing loss.

Of this group, 60 participants were randomly selected and
assigned  to  DBM  (n=30)  and  control  (n=30)  groups  using
block randomization with 2 randomly selected block sizes and
an allocation ratio of 1:1. The sample size was calculated based
on a previous study [19] with a power of 80% and alpha of 5%
using  n4  Studies  program  for  a  randomized  controlled  trial
with  a  continuous  outcome  [20].  The  sample  size  was
estimated  to  be  58  people  at  a  coefficient  interval  of  95%.
Dropouts  were  anticipated,  so  to  ensure  an  adequate  final
sample size, 30 participants were selected per group. A total of
59  participants  (mean  age  =  70.27±7.65;  14  men  and  45
women) completed the study including 30 in the DBM group
(mean age = 70.43±7.06; 8 men and 22 women) and 29 in the
control group (mean age = 70.10±8.33; 6 men and 23 women)
at week 8. One participant from the control group died from an
undiagnosed  brain  tumor  two  weeks  after  the  start  of  the
intervention  (Fig.  1).

2.3. Intervention

The DBM or  intervention  group learned how to  do  deep
breathing exercises and body scan meditation while listening to
music. The participants attended weekly 30-minute classes at a
center-based  facility  for  the  first  month  to  learn  the  deep
breathing  exercises  and  body  scan  meditation  from  an
instructor.  Each  participant  was  given  a  Bluetooth  speaker,
which had a preprogrammed MP3 file with music and a guided
body  scan  meditation.  They  were  instructed  to  use  the
Bluetooth  speaker  to  aid  them  in  practicing  body  scan
meditation  combined  with  deep  breathing  for  30  minutes
before sleep on a daily basis. This was done for a total duration
of 8 weeks. They were also instructed to fill out “performance
record  forms”  which  were  collected  at  the  end  of  the
intervention.  The  contact  numbers  of  the  researcher  (first
author) were given to the participants in the event that they had
questions about their daily practice.

Specifically, participants were asked to: (1) Lie down in a
comfortable position and close their eyes and (2) Listen to the
guided body scan meditation and music while engaging in deep
breathing.  During guided meditation,  they were instructed to
relax all their muscles, beginning from the soles of their feet
moving up to the top of their heads. As they were relaxing their
muscles, they breathed through their noses, paying attention to
the sound of their breathing, and saying the word “one” quietly
to  themselves  as  they  exhaled;  for  example,  breath  in-out,
‘one’; in-out, ‘one... They were to continue this pattern for 30
minutes.

To assess their compliance, participants were asked to fill
out a daily performance record immediately after waking. The
trainer  made  follow-up visits  every  week for  the  first  month
and  provided  any  needed  assistance  regarding  the  daily
practice.  During  the  second  month,  participants  were  visited
every fortnight.  After  8  weeks,  their  “performance recording
forms” were collected.

The control group received routine care and did not receive
any  intervention.  They  attended  a  once  a  week  training  on
sleep  hygiene  for  4  weeks.  During  the  second  month,  they
received guidelines for sleep hygiene and met twice to share
their experiences.
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Fig. (1). Diagram of participant selection through each stage of the study.

2.4. Data Collection

Data were collected at baseline and after the 8th week of the
intervention  by  a  research  assistant  who  was  blinded  to  the
group to which each participant had been assigned. Outcome
measurements were taken at these times. The primary outcome
of  sleep  quality  was  assessed  using  the  PSQI,  while  the
secondary  outcome of  QOL was  assessed  using  the  Pictorial

Thai  Quality  of  life  (PTQL).  Participants  also  completed  a
questionnaire  on  demographic  information,  which  included
age, gender, level of education, marital status, body mass index
(BMI), medical history, smoking, and alcohol drinking habits.

2.4.1. Primary outcomes

Sleep  quality  was  accessed  using  the  PSQI  [21],  which
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measured the quality and patterns of sleep in older adults by
self-report. The PSQI has seven components, including sleep
latency,  sleep  duration,  subjective  sleep  quality,  sleep
efficiency, sleep disturbance, daytime dysfunction, and use of
medication for sleep. Scoring was based on a scale of 0 to 3,
with 3 reflecting the most negative option. The total score was
the sum of the seven components and ranged from 0 to 21. A
total PSQI score of ≥5 indicated poor sleep quality, whereas <5
reflected good sleep quality.

Statistical  analyses  focused  on  three  factors,  sleep
efficiency (using sleep duration and sleep efficiency variables),
perceived sleep  quality  (using subjective  sleep  quality,  sleep
latency, and sleep medication variables), and daily disturbances
(using sleep disturbances and daytime dysfunctions variables)
[22, 23]. The Cronbach's alpha and test-retest reliability for the
total PSQI score were 0.83 and 0.85, respectively. A sensitivity
of 89.6% and a specificity of 86.5% have been denoted for the
intervention versus control participants at a cutoff point of 5 on
the PSQI [21].

2.4.2. Secondary outcome

The  QOL  was  assessed  using  a  version  of  the  PTQL
specific  for  Thai  older  adults  and  assessed  six  domains  of
quality  of  life:  physical,  cognitive,  affective,  social  function,
economic and self- esteem. Each item was scored on a scale of
0-3, with 0 indicating “no problem” and 3 indicating “have a
severe problem”. The total score was calculated by summing
the six domains and ranged from 0 to 72. A total PTQL score
of  0  to  17  indicated  poor  QOL,  18  to  48  moderate  QOL,
whereas the good quality of life was reflected by a total PTQL
score  of  49  to  72.  The  reliability  coefficients  for  the  alpha
coefficients of the PTQL total test was 0.88, and the value of
six  scales,  Cronbach's  alpha  ranged  from  0.81  to  0.93,
respectively  [24].

2.5. Statistical Analysis

All  data  were  analyzed  using  parametric  and  non-
parametric  tests  because  the  data  had  both  normal  and
subnormal distributions. Chi-square tests and independent t-test
were  conducted  to  compare  the  homogeneity  of  the
demographic characteristics and all baseline outcomes between

the  intervention  and  control  groups.  The  Wilcoxon  signed
ranks  test  and  Mann Whitney  test  were  used  to  compare  the
mean  differences  or  median  percentile  (25-75)  within  each
group. p<0.05 indicated statistical significance.

3. RESULTS

3.1. Participant Characteristics

Demographic  data  and  baseline  characteristics  of  the
participants are presented in Table 1. There was no statistically
significant difference found between the two groups regarding
age,  sex,  marital  status,  educational  level,  medical  history,
BMI, smoking, and alcohol usage.

3.2.  Comparison  of  the  PSQI  between  DBM and  Control
Groups

The  DBM  and  control  groups  had  similar  problems
regarding sleep at baseline. Both groups experienced waking
up  at  night  and  an  inability  to  go  back  to  sleep,  body  pains,
snoring and feeling suffocated. They noted that they suffered
from sleep problems for close to a month or more. Participants
tried to manage sleep problems with medicine, praying, and not
napping during the day. About 10% of the older adults in the
DBM group and 6.8% in the control group used sleeping pills
to address sleep problems (data not shown).

The  baseline  global  PSQI  and  PSQI  component  scores
between  the  DBM and  control  groups  were  not  significantly
different. After the intervention, the global PSQI median scores
in the DBM group significantly decreased (p = 0.001), whereas
the  scores  in  the  control  group  did  not  change.  The  median
scores for  sleep efficiency,  perceived sleep quality  and daily
disturbance after the intervention significantly decreased in the
DBM  group  (p  =  0.001,  0.001  and  0.003,  respectively),
whereas there was no difference in scores for sleep efficiency
and perceived sleep quality in the control group, but the daily
disturbance score did have a significant difference (p = 0.032)
(Table 2). This study found that 18 older adults (60.0%) in the
DBM  group  experienced  an  improvement  in  five  or  more
points  of  the  PSQI  and  16  older  adults  (40%)  experienced
improvement  but  less  than  five-point  of  the  PSQI  (data  not
shown).

Table 1. Characteristics of study participants in DBM and control groups.

Characteristics DBM Group
(n=30)

Control Group (n=29) p-value

Age (years)aMean±SD 70.43±7.06 70.10±8.33 0.870

Sex, n (%)b

Male 8 (26.7) 6 (20.7) 0.590
Female 22 (73.3) 23 (79.3)

Marital status, (n %)b

Single 2 (6.7) 0 (0.0) 0.084
Married 11 (36.7) 18 (62.1)

Widowed 17 (56.7) 11 (37.9)
Education level n (%)b

Illiterate 1 (3.3) 0 (0.0) 0.422
Primary school 25 (83.3) 27 (93.1)
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High school 4 (13.3) 2 (6.9)
Chronic disease, n (%)b

No 7 (23.3) 6 (20.7) 0.501
Yes 23 (76.7) 23 (79.3)

Hypertension, n (%)(n=23) 12 (52.2) 12 (52.2)
Diabetes, n (%)(n=23) 2 (8.7) 5 (21.7)

Hypertension and Diabetes, n (%)(n=23) 6 (26.1) 6 (26.1)
Gout, n (%)(n=23) 2 (8.7) 0 (0.0)

BMI (kg/m2)a, Mean±SD 24.97±2.75 25.14±5.20 0.874

Smoking, n (%)b

No 28 (93.3) 27 (93.1)
Yes 2 (6.7) 2 (6.9)

Alcohol drinking, n (%)b

No 23 (76.7) 27 (93.1) 0.075
Yes 7 (23.3) 2 (6.9)

at Independent-samples t test; b χ2 Chi –square, DBM = Deep breathing and Body scan combined with Music.

Table 2. Comparison of the DBM and control groups on global PSQI and PSQI Components.

Outcomes Pre-test Post-test p-value within group‡

Mean ± SD Median P25th-75th Mean ± SD Median P25th-75th

Global PSQI
DBM(n=30) 9.60±2.62 8 7-13 4.00±2.31 3 2-5.25 0.001**

Control (n=29) 8.45±2.26 8 6.5-10 10.38±4.85 11 7-14 0.05
p-value

between groups†
0.105 0.001**

PSQI components: Sleep efficiency
DBM(n=30) 3.43±1.38 3 2-4.25 1.23±1.33 1 0-2 0.001**

Control (n=29) 3.34±1.67 3 2-5 3.93±2.05 5 2-6 0.186
p-value

between groups†
0.817 0.001**

PSQI components: Perceived sleep quality
DBM (n=30) 3.80±1.60 4 2-5 1.17±1.26 1 0-2 0.001**

Control (n=29) 3.10±1.39 3 2-4 3.52±2.16 3 2-6 0.425
p-value

between groups†
0.113 0.001**

PSQI components: Daily disturbance
DBM(n=30) 2.37±0.92 3 1.75-3 1.60±0.81 2 1-2 0.003*

Control (n=29) 2.00±1.10 2 1-3 2.93±1.38 3 2-4 0.032*

p-value
between groups†

0.132 0.001**

‡Z, Wilcoxon Signed rank test;†U, Mann Whitney U-test; *p<0.05, **p<0.001; PSQI = Pittsburgh Sleep Quality Index, DBM = Deep breathing exercise and Body scan
meditation combined with Music.

Table 3. Comparison of DBMand control groups on total PTQL and PTQL domains.

Outcomes Pre-test Post-test p-value
within group‡

Mean±SD Median P25th- 75th Mean±SD Median P25th-P75th

Total PTQL
DBM (n=30) 51.40±10.56 55 42-60 59.20±6.61 62 53.7-63.5 0.001**

Control (n=29) 35.60±9.35 35 28-42.5 35.53±9.33 34 28-42.5 0.79
p-value

between groups†
0.001** 0.001**

PTQL Physical Domain
DBM(n=30) 9.00±2.44 9 7-10.2 11.30±2.23 11 9-13 0.001**

(Table 1) cont.....
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Control (n=29) 6.14±2.93 7 4-8 6.41±2.95 6 5-8 0.124
p-value

between group†
0.004* 0.001**

PTQL Cognitive Domain
DBM(n=30) 5.03±2.29 5 3-7 6.57±1.52 7 5-7 0.001**

Control (n=29) 3.28±1.68 3 2-3 3.31±1.77 3 2-3 0.317
p-value

between groups†
0.001** 0.001**

PTQL AffectiveDomain
DBM(n=30) 12.3±2.84 13 11-15 13.00±2.11 13 11-15 0.80

Control (n=29) 6.52±2.32 6 5-7 6.52±2.32 7 5-7 1.00
p-value

between groups†
0.001** 0.001**

PTQL Social functional Domain
DBM (n=30) 9.53±2.33 10 8-12 10.87±1.50 12 9.75-12 0.003*

Control (n=29) 6.24±2.40 6 4-8 6.07±2.20 12 4-8 0.102
p-value

between groups†
0.001** 0.001**

PTQL Economic Domain
DBM (n=30) 4.73±1.63 6 4-6 4.53±1.67 5 3.5-5 0.317

Control (n=29) 3.66±1.83 4 2-6 3.72±1.79 4 2-6 0.157
p-value

between groups†
0.023* 0.079

PTQL Self-esteem Domain
DBM (n=30) 10.80±3.71 11 7-15 12.63±2.55 13 11-15 0.003*

Control (n=29) 9.59±3.01 9 7-12 9.83±3.17 11 7-13 0.083
p-value

between groups†
0.173 0.001**

‡Z, Wilcoxon Signed Rank test, †U, Mann Whitney U-test, *p <0.01, **p = 0.001; PTQL = Pictorial Thai Quality of life, DBM = Deep breathing exercise and Body scan
meditation combined with Music.

3.3.  Comparison  of  QOL  between  DBM  and  Control
Groups

Baseline  scores  of  total  PTQL for  the  DBM and  control
groups  were  significantly  different  (p  =  0.001).  After  the
intervention, the total PTQL median scores in the DBM group
had significantly increased (p = 0.001), whereas the scores in
the control group remained the same (p  = 0.79).  The median
scores  in  most  domains  increased  significantly  in  the  DBM
group: physical domain, cognitive domain, affective domain,
social  functional  domain,  and  economic  domain  (p  =  0.004,
0.001,  0.001,  0.001 and 0.023,  respectively).  However,  there
was no change in the self-esteem domain (p = 0.173). All of the
PTQL  domains  in  the  control  group  were  not  significantly
different (Table 3).

4. DISCUSSION

It has been observed that the deep breathing exercise and
body  scan  meditation  combined  with  music  significantly
improved the global PSQI and the PSQI components of sleep
quality, particularly in sleep efficiency, perceived sleep quality,
and daily disturbances. The median scores of sleep efficiency
(including  sleep  duration  and  sleep  efficiency)  in  the
intervention  group  improved  significantly  after  the
intervention.  Similar  results  were  reported  previously  in  the
older  adults  in  Iran  who  received  an  intervention  using
Benson's relaxation technique to improve the quality of sleep
[25].  Likewise,  Wang et al.  and Feng et al.  reported that the

sleep efficiency of older adults in China improved after using a
music intervention [26, 27]. Moreover, our study showed that
the median score of perceived sleep quality (subjective sleep
quality, sleep latency and sleep medication) in the intervention
group  increased  significantly  after  eight  weeks.  This  finding
was consistent with previous studies that showed improvement
in  the  scores  of  subjective  sleep  quality,  sleep  latency,  and
sleep medication [28, 29].

Likewise,  sleep  disturbances  and  daytime  dysfunction
median scores in the intervention group improved significantly
after the intervention, which is in keeping with several previous
studies that showed that relaxation techniques decreased sleep
disturbances and daytime dysfunction in older adults [28, 30].
It seems possible that deep breathing exercises and body scan
meditation  combined  with  music  improve  sleep  duration
producing an adequate  night’s  sleep,  which in  turn increases
the ability to perform daily activities. It is possible that music
affects  the  stages  of  sleep.  Sound  waves  from  music  are
converted  into  electrical  energy  in  the  brain  and  different
sounds may affect the body and mind. Low-frequency music
(low intensity of sound) causes alpha brainwaves, which lead
to  relaxation,  thus  allowing  older  adults  to  fall  asleep  more
easily.  When  music  is  played  continuously,  the
parasympathetic  nervous system is  stimulated and endorphin
hormone secretions produce feelings of happiness, calm, and
can relieve  pain.  Collectively  these  feelings  can increase  the
ease of falling asleep [31, 32].

(Table 3) cont.....
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In the current study, the deep breathing exercise and body
scan meditation combined with music improved the total QOL
in older adults suffering from poor sleep quality. This finding
was  consistent  with  previous  studies  that  reported  increased
QOL  in  older  adults  using  similar  relaxation  techniques  -
progressive muscular relaxation in Iran, in a nursing home in
Spain,  and  relaxation  combined  with  dance  in  Malaysia  [16,
33,  34].  Other  studies  have  showed  that  relaxation  training
improved QOL in patients with diabetes, chronic heart failure,
chronic  obstructive  pulmonary  disease,  asthma,  and  patients
after radical mastectomy [35 - 38].

Certain QOL domains such as physical, the cognitive, the
social functional, the affective and the self-esteem significantly
improved after the intervention, a finding that is consistent with
previous  studies  [16,  18,  33].  Deep breathing  and body scan
meditation  combined  with  music  may  stimulate  endorphin
secretion  in  the  brain  and  lead  to  feelings  of  relaxation  and
happiness,  which  also  contribute  to  improving  QOL  [21].
However, our study did not find any significant difference in
the  economic  domain.  It  is  possible  that  eight  weeks  is  too
short a period for economic assessment. Consequently, the next
study  should  allow  more  time  during  the  intervention  to
measure  this  outcome.

This  study  highlights  the  importance  of  deep  breathing
exercise  and  body  scan  meditation  combined  with  music  in
improving the quality of sleep in older adults in home-based
care. It is important to provide primary health care services in
order  to  improve  sleep  quality  among  older  adults.  These
techniques are easy to use at  home for improving the time it
takes to fall asleep, time asleep over time in the bed, and longer
sleep  duration  in  those  who  have  poor  sleep  quality.  The
limitations  of  the  study  were  the  small  sample  size,  short
duration  of  treatment  and  follow-up,  important  baseline
difference, and subjective outcome assessment. There is some
suggestion that the combined therapy may improve subjective
sleep  quality  and  QOL  in  the  short  term.  We  recommend
further  exploring  this  intervention  in  a  larger  randomized
controlled trial with a longer duration of treatment and follow-
up with objective measurements such as biological markers and
recording  anxiety  and  stress  levels  to  determine  the  actual
relaxation achieved.

CONCLUSION

The  results  of  this  study  showed  that  deep  breathing
exercise  and body scan meditation combined with  relaxation
music  improved  sleep  quality  and  QOL  in  older  adults  with
poor  sleep  quality.  We suggest  that  healthcare  providers  use
body scan meditation combined with deep breathing training to
improve sleep quality in older adults.

AUTHORS' CONTRIBUTIONS

All  authors  approved  the  final  manuscript  and  agreed  to
submit to the Open Public Health Journal for publication.

ETHICS  APPROVAL  AND  CONSENT  TO  PARTI-
CIPATE

This  study  was  approved  by  the  Research  Ethics
Committee,  Faculty  of  Medicine,  Chiang  Mai  University,

Thailand  (No:  538/2015).

HUMAN AND ANIMAL RIGHTS

Not applicable.

CONSENT FOR PUBLICATION

The  legal  protection  of  all  participants  was  ensured  and
confirmed by written consent.

AVAILABILITY OF DATA AND MATERIALS

The  data  that  support  the  findings  of  this  study  are
available  from  the  corresponding  author,  [P.S],  upon
reasonable  request.

FUNDING

This  study  was  supported  by  the  Faculty  of  Medicine
Research  Fund,  Chiang  Mai  University,  Thailand  (Grant
number  050/2016).

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

The authors would like to thank the participants.  We are
also grateful to Dr. Johan Van Rooyen of Webster University
(Thailand) for editing this manuscript.

REFERENCES

United  Nations  DoEaSA.  Population  Division,.  World  Population[1]
Ageing 2019 Highlights 2019.
Cooke JR, Ancoli-Israel S. Normal and abnormal sleep in the elderly.[2]
Handb Clin Neurol 2011; 98: 653-65.
[http://dx.doi.org/10.1016/B978-0-444-52006-7.00041-1]  [PMID:
21056216]
Elali E, Mahdavi A, Jannati Y, Charati J, Setareh J. Effects of Benson[3]
relaxation responses on stress among hemodialysis patients. Mazand
Univ Med Sci 2012; 22: 616-8.
Li J, Yao YS, Dong Q, et al. Characterization and factors associated[4]
with sleep quality among rural elderly in China. Arch Gerontol Geriatr
2013; 56(1): 237-43.
[http://dx.doi.org/10.1016/j.archger.2012.08.002] [PMID: 22906471]
Wu  CY,  Su  TP,  Fang  CL,  Yeh  Chang  M.  Sleep  quality  among[5]
community-dwelling elderly people and its demographic, mental, and
physical correlates. J Chin Med Assoc 2012; 75(2): 75-80.
[http://dx.doi.org/10.1016/j.jcma.2011.12.011] [PMID: 22340741]
Park JH, Yoo MS, Bae SH. Prevalence and predictors of poor sleep[6]
quality in Korean older adults. Int J Nurs Pract 2013; 19(2): 116-23.
[http://dx.doi.org/10.1111/ijn.12047] [PMID: 23577968]
Choombuathong  A,  Chalopatham  W,  Dhongyooyen  P,[7]
Chokchaiworrarat  S,  Thamwattana  K,  Changsap  B,  et  al.  Sleep
Quality and Factors Related to Sleep and Self-esteem in the Elderly. J
Health Sci 2017; 24(5): 833-43.
Turkmen K, Erdur FM, Guney I, et al. Sleep quality, depression, and[8]
quality of life in elderly hemodialysis patients. Int J Nephrol Renovasc
Dis 2012; 5: 135-42.
[http://dx.doi.org/10.2147/IJNRD.S36493] [PMID: 23091392]
Kang EW, Abdel-Kader K, Yabes J, Glover K, Unruh M. Association[9]
of  sleep-disordered  breathing  with  cognitive  dysfunction  in  CKD
stages 4-5. Am J Kidney Dis 2012; 60(6): 949-58.
[http://dx.doi.org/10.1053/j.ajkd.2012.08.033] [PMID: 23063144]
National  Health  Service  (NHS).  Why  lack  of  sleep  is  bad  for  your[10]
health-Sleep  and  tiredness  2018.  [Retrieved  2019  Dec].  Available
from:
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is
-bad-your-health/

http://dx.doi.org/10.1016/B978-0-444-52006-7.00041-1
http://www.ncbi.nlm.nih.gov/pubmed/21056216
http://dx.doi.org/10.1016/j.archger.2012.08.002
http://www.ncbi.nlm.nih.gov/pubmed/22906471
http://dx.doi.org/10.1016/j.jcma.2011.12.011
http://www.ncbi.nlm.nih.gov/pubmed/22340741
http://dx.doi.org/10.1111/ijn.12047
http://www.ncbi.nlm.nih.gov/pubmed/23577968
http://dx.doi.org/10.2147/IJNRD.S36493
http://www.ncbi.nlm.nih.gov/pubmed/23091392
http://dx.doi.org/10.1053/j.ajkd.2012.08.033
http://www.ncbi.nlm.nih.gov/pubmed/23063144
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is-bad-your-health/
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is-bad-your-health/


Improving Sleep Quality and Quality of Life in Older Adults The Open Public Health Journal, 2020, Volume 13   239

Lima  MG,  Bergamo  Francisco  PM,  de  Azevedo  Barros  MB.  Sleep[11]
duration pattern and chronic diseases in Brazilian adults (ISACAMP,
2008/09). Sleep Med 2012; 13(2): 139-44.
[http://dx.doi.org/10.1016/j.sleep.2011.07.011] [PMID: 22137111]
Consensus conference. Drugs and Insomnia: The Use of Medications[12]
to Promote Sleep. JAMA 1984; 251(18): 2410-4.
National Center for Complementary and Integrative Health (NCCIH)..[13]
Complementary,  Alternative,  or  Integrative  Health:  What’s  In  a
Name?  2018.  [Retrieved  2019  Dec].  Available  from:
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is
-bad-for-your-health/
Jiamjarasrangsi  W.  Mind-body  medicine:  The  revival  of  body  and[14]
mind  connection  in  medical  practice.  Chula  Med  J  2006;  50(5):
331-45.
Robinson  L,  Segal  R,  Segal  J,  Smith  M.  Relaxation  techniques  for[15]
stress relief 2013. [Online]. 2019 Oct, [Cited 2019] Available from:
www.helpguide.org
Reig-Ferrer A, Ferrer-Cascales R, Santos-Ruiz A, et al. A relaxation[16]
technique enhances psychological well-being and immune parameters
in elderly people from a nursing home: a randomized controlled study.
BMC Complement Altern Med 2014; 14(1): 311.
[http://dx.doi.org/10.1186/1472-6882-14-311] [PMID: 25151398]
Harmat  L,  Takács  J,  Bódizs  R.  Music  improves  sleep  quality  in[17]
students. J Adv Nurs 2008; 62(3): 327-35.
[http://dx.doi.org/10.1111/j.1365-2648.2008.04602.x]  [PMID:
18426457]
Nalawade  TC,  Nikhade  NS.  Effectiveness  of  Jacobson  Progressive[18]
Muscle Relaxation Technique on Depressive Symptoms and Quality of
Life  Enjoyment  and  Satisfaction  in  Community  Dwelling  Older
Adults.  Indian  J  Basic  Appl  Med  Res  2016;  5:  448-52.
Rambod M, Pourali-Mohammadi N, Pasyar N, Rafii F, Sharif F. The[19]
effect  of  Benson’s  relaxation  technique  on  the  quality  of  sleep  of
Iranian hemodialysis patients: a randomized trial. Complement Ther
Med 2013; 21(6): 577-84.
[http://dx.doi.org/10.1016/j.ctim.2013.08.009] [PMID: 24280464]
Ngamjarus  C.  n4Studies:  Sample  size  calculation  for  an[20]
epidemiological study on a smart device. Siriraj Med J 2016; 68(3):
160-70.
Buysse DJ, Reynolds CF III, Monk TH, Berman SR, Kupfer DJ. The[21]
Pittsburgh  Sleep  Quality  Index:  a  new  instrument  for  psychiatric
practice and research. Psychiatry Res 1989; 28(2): 193-213.
[http://dx.doi.org/10.1016/0165-1781(89)90047-4] [PMID: 2748771]
Tomfohr LM, Schweizer CA, Dimsdale JE, Loredo JS. Psychometric[22]
characteristics  of  the  Pittsburgh  Sleep  Quality  Index  in  English
speaking  non-Hispanic  whites  and  English  and  Spanish  speaking
Hispanics of Mexican descent. J Clin Sleep Med 2013; 9(1): 61-6.
[http://dx.doi.org/10.5664/jcsm.2342] [PMID: 23319906]
Cole JC, Motivala SJ, Buysse DJ, Oxman MN, Levin MJ, Irwin MR.[23]
Validation of a 3-factor scoring model for the Pittsburgh sleep quality
index in older adults. Sleep 2006; 29(1): 112-6.
[http://dx.doi.org/10.1093/sleep/29.1.112] [PMID: 16453989]
Phattharayuttawat  S,  Ngamthipwatthana  T,  Pitiyawaranun  B.  The[24]
development of the Pictorial Thai Quality of Life. J Med Assoc Thai
2005; 88(11): 1605-18.
[PMID: 16471109]
Habibollahpour  M,  Ranjkesh  F,  Motalebi  SA,  Mohammadi  F.  The[25]
Impact of Benson’s Relaxation Technique on the Quality of Sleep in
the Elderly. Top Geriatr Rehabil 2019; 35(1): 88-94.

[http://dx.doi.org/10.1097/TGR.0000000000000204]
Wang  Q,  Chair  SY,  Wong  EML,  Li  X.  The  effects  of  music[26]
intervention on sleep quality in community-dwelling elderly. J Altern
Complement Med 2016; 22(7): 576-84.
[http://dx.doi.org/10.1089/acm.2015.0304] [PMID: 27223689]
Feng F, Zhang Y, Hou J,  et al.  Can music improve sleep quality in[27]
adults with primary insomnia? A systematic review and network meta-
analysis. Int J Nurs Stud 2018; 77: 189-96.
[http://dx.doi.org/10.1016/j.ijnurstu.2017.10.011] [PMID: 29100201]
Örsal  O,  Alparslan  GB,  Özkaraman  A,  Sönmez  N.  The  effect  of[28]
relaxation  exercises  on  quality  of  sleep  among  the  elderly:  holistic
nursing practice review copy. Holist Nurs Pract 2014; 28(4): 265-74.
[http://dx.doi.org/10.1097/HNP.0000000000000032]  [PMID:
24919097]
Halpern J, Cohen M, Kennedy G, Reece J, Cahan C, Baharav A. Yoga[29]
for improving sleep quality and quality of life for older adults. Altern
Ther Health Med 2014; 20(3): 37-46.
[PMID: 24755569]
Black  DS,  O’Reilly  GA,  Olmstead  R,  Breen  EC,  Irwin  MR.[30]
Mindfulness meditation and improvement in sleep quality and daytime
impairment among older adults with sleep disturbances: a randomized
clinical trial. JAMA Intern Med 2015; 175(4): 494-501.
[http://dx.doi.org/10.1001/jamainternmed.2014.8081]  [PMID:
25686304]
Mofredj  A,  Alaya  S,  Tassaioust  K,  Bahloul  H,  Mrabet  A.  Music[31]
therapy, a review of the potential therapeutic benefits for the critically
ill. J Crit Care 2016; 35: 195-9.
[http://dx.doi.org/10.1016/j.jcrc.2016.05.021] [PMID: 27481759]
Solanki  MS,  Zafar  M,  Rastogi  R.  Music  as  a  therapy:  role  in[32]
psychiatry. Asian J Psychiatr 2013; 6(3): 193-9.
[http://dx.doi.org/10.1016/j.ajp.2012.12.001] [PMID: 23642975]
Hassanpour-Dehkordi  A,  Jalali  A.  Effect  of  progressive  muscle[33]
relaxation  on  the  fatigue  and  quality  of  life  among  Iranian  aging
persons. Acta Med Iran 2016; 54(7): 430-6.
[PMID: 27424013]
Adam D, Ramli A, Shahar S. Effectiveness of a combined dance and[34]
relaxation  intervention  on  reducing  anxiety  and  depression  and
improving  quality  of  life  among  the  cognitively  impaired  elderly.
Sultan Qaboos Univ Med J 2016; 16(1): e47-53.
[http://dx.doi.org/10.18295/squmj.2016.16.01.009] [PMID: 26909213]
Wändell  PE,  Carlsson  AC,  Gåfvels  C,  Andersson  K,  Törnkvist  L.[35]
Measuring possible effect on health-related quality of life by tactile
massage or relaxation in patients with type 2 diabetes. Complement
Ther Med 2012; 20(1-2): 8-15.
[http://dx.doi.org/10.1016/j.ctim.2011.09.007] [PMID: 22305243]
Yu DS,  Lee DT, Woo J.  Improving health-related quality  of  life  of[36]
patients with chronic heart failure: effects of relaxation therapy. J Adv
Nurs 2010; 66(2): 392-403.
[http://dx.doi.org/10.1111/j.1365-2648.2009.05198.x]  [PMID:
20423422]
Volpato E, Banfi P, Rogers SM, Pagnini F. Relaxation techniques for[37]
people  with  chronic  obstructive  pulmonary  disease:  A  systematic
review  and  a  meta-analysis.  EvidBased  Complement  AlternatMed
2015; 2015
[http://dx.doi.org/10.1155/2015/628365]
Dighe N, Sagar JH. Effect of Relaxation Technique in Combination[38]
with Yoga on Quality of Life in Women after Radical Mastectomy.
Indian J Physiother Occup Ther 2017; 11(3): 127-31.
[http://dx.doi.org/10.5958/0973-5674.2017.00088.0]

© 2020 Nanthakwang et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

http://dx.doi.org/10.1016/j.sleep.2011.07.011
http://www.ncbi.nlm.nih.gov/pubmed/22137111
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is-bad-for-your-health/
https://www.nhs.uk/live-well/sleep-and-tiredness/why-lack-of-sleep-is-bad-for-your-health/
http://www.helpguide.org
http://dx.doi.org/10.1186/1472-6882-14-311
http://www.ncbi.nlm.nih.gov/pubmed/25151398
http://dx.doi.org/10.1111/j.1365-2648.2008.04602.x
http://www.ncbi.nlm.nih.gov/pubmed/18426457
http://dx.doi.org/10.1016/j.ctim.2013.08.009
http://www.ncbi.nlm.nih.gov/pubmed/24280464
http://dx.doi.org/10.1016/0165-1781(89)90047-4
http://www.ncbi.nlm.nih.gov/pubmed/2748771
http://dx.doi.org/10.5664/jcsm.2342
http://www.ncbi.nlm.nih.gov/pubmed/23319906
http://dx.doi.org/10.1093/sleep/29.1.112
http://www.ncbi.nlm.nih.gov/pubmed/16453989
http://www.ncbi.nlm.nih.gov/pubmed/16471109
http://dx.doi.org/10.1097/TGR.0000000000000204
http://dx.doi.org/10.1089/acm.2015.0304
http://www.ncbi.nlm.nih.gov/pubmed/27223689
http://dx.doi.org/10.1016/j.ijnurstu.2017.10.011
http://www.ncbi.nlm.nih.gov/pubmed/29100201
http://dx.doi.org/10.1097/HNP.0000000000000032
http://www.ncbi.nlm.nih.gov/pubmed/24919097
http://www.ncbi.nlm.nih.gov/pubmed/24755569
http://dx.doi.org/10.1001/jamainternmed.2014.8081
http://www.ncbi.nlm.nih.gov/pubmed/25686304
http://dx.doi.org/10.1016/j.jcrc.2016.05.021
http://www.ncbi.nlm.nih.gov/pubmed/27481759
http://dx.doi.org/10.1016/j.ajp.2012.12.001
http://www.ncbi.nlm.nih.gov/pubmed/23642975
http://www.ncbi.nlm.nih.gov/pubmed/27424013
http://dx.doi.org/10.18295/squmj.2016.16.01.009
http://www.ncbi.nlm.nih.gov/pubmed/26909213
http://dx.doi.org/10.1016/j.ctim.2011.09.007
http://www.ncbi.nlm.nih.gov/pubmed/22305243
http://dx.doi.org/10.1111/j.1365-2648.2009.05198.x
http://www.ncbi.nlm.nih.gov/pubmed/20423422
http://dx.doi.org/10.1155/2015/628365
http://dx.doi.org/10.5958/0973-5674.2017.00088.0
https://creativecommons.org/licenses/by/4.0/legalcode

	Effectiveness of Deep Breathing and Body Scan Meditation Combined with Music to Improve Sleep Quality and Quality of Life in Older Adults 
	[Background:]
	Background:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Study Design
	2.2. Participants
	2.3. Intervention
	2.4. Data Collection
	2.4.1. Primary outcomes
	2.4.2. Secondary outcome

	2.5. Statistical Analysis

	3. RESULTS
	3.1. Participant Characteristics
	3.2. Comparison of the PSQI between DBM and Control Groups
	3.3. Comparison of QOL between DBM and Control Groups

	4. DISCUSSION
	CONCLUSION
	AUTHORS' CONTRIBUTIONS
	ETHICS APPROVAL AND CONSENT TO PARTI-CIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




