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ABSTRACT

Context and Objective: Due to the high prevalence of sleep disorder in seniors, this study focuses on the
effect of objective music therapy or MAT and cognitive-behavioral therapy or CBT on overall sleep
quality and subscale indexes of sleep quality in seniors.

Methodology: The present study is an experimental one with random selection of the subjects. The
sample study is taken from 5000 senior member’s if Shiraz’s Jahandedehgan day care center. This study
holds 66 subjects containing the entry and exclusion criteria. Following 7.85 percent loss, 61 seniors
suffering from primary insomnia disorder and mean age of 68.15 were placed into three groups, two
experimental and one control group. The experimental group one takes part in musical and cognitive-
behavioral group therapy and the experimental group two takes part in cognitive-behavioral group therapy
while the last group received no intervention. All patients in this study were measured for the level of
disorder and before and after the treatment using the PSQI scale of insomnia disorder. The collected data
were measured by statistical software SPSS 21 and were analyzed by multivariate analysis of covariance
or MANCOVA and ANCOVA.

Findings: The mean of overall sleep quality before the intervention in experimental groups 1&2 and
control were 13/31, 12/95, and 12/7 respectively and were changed into 13.31, 9.73, and 7.59 after the
intervention in post-test and finally in the 3 months follow-ups the means become 7.22, 9.32, and 13.55.
The mean difference in the overall sleep quality after the intervention and the subscale indexes were
significant as The result showed musical therapy and cognitive behavioral caused a significant reduction
on the patients with the symptoms of insomnia disorder (P<0.001).

Conclusion: The present study shows that music therapy and cognitive-behavioral therapy are more
effective in developing overall sleep quality and decreasing the symptoms of insomnia disorder in seniors
than the cognitive-behavioral therapy alone. Using this method by experts in the field of mental health
and elderly care companions is strongly recommended.

Trial registration: This study is registered in the IRCT Register, IRCT2015041521754N3. Ethical
approval was gained in June 2015.
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Sleeping comes to be one of the important aspects of life that includes almost one-third of
human’s whole life. The importance of sleeping is nothing strange for the people as it comes to
be a necessary element in life which also helps in brain functioning as well. Insomnia disorder
might causes damages on the quality of daily chorus and eventually leads to exhaustion, anger,
irritability, Para amnesia, concentrating problems and mood changing [1]-[2]. Insomnia comes to
be a major problem in majority of people since this phenomenon is increasing among children,
teenagers, adults and specifically in seniors with the highest percentage [3]. Aging is a reality
that cannot be ignored any longer by the physicians. According to the statistics the senior
population over 60 will reach 1.2 billion in 2025 and will be doubled in 2050 [4]-[5].

Sleep disorder is divided into two categories; primary and secondary. The primary insomnia is
not related to any mental or physical disorders or drugs. Patients main complain are their
difficulty initiating, stability and continuity of sleep and lack of comfort ability the following day
in a period of one month [6]-[7]. Insomnia disorder in senior might lead to depression, falling out
and physical and mental problems [8]. The outcome of insomnia and other sleep disorders are
much more serious that people think about, these patients do not only suffer from a bad night
sleep, but their work efficiency will be reduced due to their lack of energy [5]-[9]-[10].

Since insomnia disorder affects the quality and efficiency of life and work in the worst way
possible, many physicians and experts tried to find a perfect cure for this situation. The most
inflectional treatments that have been introduced to the world so far are medications and
Cognitive-behavioral therapy which is known as CBT. Among the prescribed medications,
Benzodiazepines and anti-depression medications are the most popular treatments for insomnia
disorders [11]-[12]. Meanwhile these medical treatments are applied on 15 to 19 percent of the
seniors with the following side effects including tiredness and sleepy in daylight, lack of
tolerance, dependence to the pills, altered time of sleep and insomnia. Based on this result many
studies have been conducted to analyze the efficiency of these treatments on seniors. Meanwhile
other alternative non-drug approaches are now considered [3]-[13].

Cognitive-behavioral therapy, believes to be one of the popular non-medical treatments, which is
now considered as one of the useful approaches for treating insomnia for seniors in the past a
few decades [14]-[15]-[16]. However music therapy comes as another non-medical approaches
in insomnia treatment. Music therapy comes as a joyful, cheap, easy and comfortable treatment
that presents its effects in a short period of time. Sedative music causes relaxation and sedative
responses, which will reduce the activity of neuroendocrine and Sympathetic nervous system that
eventually controls anxiety heart rate, respiratory rate and blood pressure. Music also has a great
influence on decreasing the noradrenalin in blood circulation that plays an important role in
initiating sleep. Therefore it seems that a sedative music therapy will help in developing a perfect
sleep [3]-[17]-[18]. In general by using both approaches; music therapy and cognitive-behavioral
therapy together the results concerning the improvement of sleep quality can be promising.

Cognitive-behavioral therapy or CBT presented its effectiveness in insomnia treatment and
captured the attention of the experts in past decades [16] and at the same time the presence and
effect of the music therapy or MAT is also noticeable [17]. While joining these two approaches
might be challenge, but at the same time it have its own benefits. It seems that music therapy
targets emotions and feelings of the patient in a way that effects the interaction of thought,
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feeling and behavior, the main consideration of the cognitive-behavioral therapy. Therefore
MAT can become beneficial in the CBT approaches as well [19]-[20]. Using a sedative music
before bedtime and energetic and live music for daylight can bring a calm night and vitality day
life, while performing live music sessions in group therapies might also have beneficial effects in
treating insomnia as well [21]-[22]-[23].

METHODOLOGY, TARGET POPULATION AND SAMPLING

This study uses the pre-test, post-test and follow-ups after 3 months of intervention with the
control group as its methodology. Three groups in three stages as music therapy or MAT and
cognitive-behavioral therapy or CBT presented as the independent variable while the overall
quality of sleep and the subscales including subjective sleep quality, sleep latency, sleep
duration, sleep efficiency, sleep disorder, use of sleep medication and daytime dysfunction
presented as the dependent variables.

The population of this study consists of seniors over 60 with primary insomnia disorder having
entry conditions such as being a member of Shiraz Jahandedehgan adult day center, diagnosed
with primary insomnia disorder, willing to participate, smoke less than 10 string a day, below 80
percent sleep efficiency, achieved score 5 in sleep quality based on PSQI, literacy, written
consent for attending the treatment program. The exclusion condition of this program includes
having secondary sleep disorder, medical problems that leads to insomnia and unwillingness to
follow the treatments and finally death [24].

The presented study contains 66 subjects, 9 male and 57 female with age mean 68.08 and
SD=6.18 with primary insomnia disorder that were chosen randomly. Shiraz adult day center
hosts 5000 members, that were informed about the program and 300 people were admitted and
only 100 were diagnosed with primary insomnia disorder. Among the selected adults, 66 subjects
were chosen randomly and placed into three groups; two experimental and one control each
consist of 22 participants. Finally with the loss of 7/58 percent the total amount of participants
become 61 as the experimental group one or the (MAT) hold 22 subjects, experimental group
two or the (CBT) hold 19 subjects and the control group holds 20 subjects. As shown in chart 1.
After analyzing, the findings suggested that the sample size for the experimental and control
groups were sufficient [25]. Both experimental groups went under 4week intervention and the
control group received no intervention at all. PSQI scale was used to analyze and study the
participants in pre-test, after test and follow-ups after the treatments, while both experimental
groups received cognitive behavior therapy intervention, but only experimental group one
received music therapy intervention as well.

Tools of Measurements: The Pittsburgh Sleep Quality or PSQI questionnaires were conducted
by J. Bass and et al. to measure the sleep quality and help to diagnosis people who sleep well or
bad [24]. This 18 questionnaire scale is a report containing 7subscales including subjective sleep
quality, sleep latency, sleep duration, sleep efficiency, sleep disorder, use of sleep medication
and daytime dysfunction Each subscale holds grade from 0 to 3 and the overall rating of the 7
components to measure the overall quality of sleep covers from 0 to 21 [26].
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Flow chart 1. Overall plan for methodology.

METHODOLOGY AND ANALYSIS

After performing the pre-test and random selection of the participants and placing them into
experimental groups 1&2 and a control group of 22 subjects; a cognitive behavior intervention
was performed on both experimental groups separately based on the Espie instruction twice a
week in a period of four weeks [27]. First Week: Explaining the educational goals and meeting
members, make an agreement about the time and place, reminding them the importance of the
medical duties, analyzing the problem of the insomnia, realizing sleep and insomnia, analyzing
thoughts, teaching relaxation and assignments (sleep calendar, worksheet on concerns). Second
Week: Sleep hygiene and relaxation, new timeline for sleep, sleep restriction, preventing daily
naps, food hygiene and assignments (sleep calendar, worksheet on concerns). Third Week:
Problem solving, organizing thoughts, reality of sleep, circulation of thoughts, feelings and
behaviors, teaching to block thoughts, imagination, relation and avoid veining tries to sleep,
opposite planning and using all instructions of the previous meetings and assignments (sleep
calendar, worksheet on concerns). Fourth Week: Presenting the whole treatment plan and CBT,
sleep hygiene, cognitive behavior intervention, noticing the development of the treatment
according to the sleep calendar of the patients.

Musical therapy intervention is applied only to the experimental group one, as the patients
received a CD containing a sedative music for nights which is used 45 minutes before going to
sleep, an energetic music for mornings to be alive and vital which will be used based on the
needs and desire of the patients. Alongside these interventions there will be a relaxation
programs alongside the treatments as well [28]. Immediately after intervention a proper sedative
music will be performed for the patients and the recorded music will be handed over to them, in
order for the patients to listen to it before going to sleep to gain relaxation. In another word we
used simple conditioning method for the patients using music, as it shown in chart 2. After
4weeks of intervention an after-test were taken from both experimental groups and the control
group and a date for three months later were set, after three months another test were taken and
final instructions were given to the patients and we left the center.
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Flow chart 2. Music Assistency therapy intervention overall plan.

SUMMARY OF THE HYPOTHESIS

The presented data gathered from this study were analyzed using covariance or MANCOVA and
ANCOVA and SPSS 21 statistical software. Before analyzing the hypothesis data, in order to
realize that the presented data of this study will perform the underlying hypothesis of covariance
analysis, first we analyzed underlying hypothesis alone. Therefore it is necessary to study the
underlying hypothesis of covariance including linearity, homogeneity of variance, homogeneity
of variance-covariance matrix and homogeneity of regression. For the matter of analyzing simple
covariance, only linearity and homogeneity of regression and homogeneity of variance is
required. Since the sample size in both experimental groups and control is almost equal, the
underlying hypothesis of homogeneity of variance-covariance matrix and M-BOX test had no
significant effect on the final results and therefore it can be eliminated. Finally with a proper
study the underlying hypothesis for analyzing covariance is applied. [25]-[29]. In this part of the
study, related descriptive analytical findings of the study will be presented to the readers.
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Graph 1. Comparison of Groups means in pre-test, post-test and follow-up in overall quality of
sleep variable.

FINDINGS

The demographic findings of this study shows that female population is above the male
population as there were 14.75 percent male population and 85.25 percent female ones. Mean
age or SD of the experimental groups one with music therapy and one with cognitive-behavioral
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group and also the control group will be 68.59 (6.59), 69.21 (5.95) and 66.70 (5.89)
respectively. Most participants had high-school education degree and their physical activities
were more moderate as it was 50.82 percent. None of the participants smoked and 55.74 percent
were married and the rest were single.

To study the effect of music therapy and cognitive behavior intervention on the overall quality of
sleep, we used one-way ANCOVA on two independent variables “post-test overall quality of
sleep” and “follow-up the overall quality of sleep” [25]. The result shown in table 2 shows that
after adjusting post-test and follow-ups scores using elimination of the pre-test, the intervention
in both times post-test (P<0.001,F=41.64) and follow-ups (P<0.001,F=48.05) are significant.

The result of comparing Bonferroni means showed that in post-test and follow-ups, there is a
significant difference among the three groups of music therapy, cognitive behavior therapy and
control. This actually means that both musical therapy and cognitive-behavioral therapy were
effective or in other terms the intervention is effective. Second of all due to the low mean of
overall quality of sleep in music therapy to cognitive behavior therapy we can say that in the
post-test and follow-ups the effect of music therapy is more significant than the cognitive
behavior therapy, although cognitive behavior also has a significant difference with the control

group.

Multivariate covariance analysis or MANCOVA was used in order to study of the secondary
hypothesis subscales [25]. According to the results, the effect of groups on linear combination of
the dependent variable by Wilks Lambda index in table 3 shows that P<0.001, F=4.2 in post-test
and P<0.001, F=6.96. This means that there is a significant difference between groups.
Statistical analysis of covariance univariate in each dependent variable and subscales were
measured separately in order to determine a meaningful statistical data source of multivariate
variables. Table 4 shows that after controlling the effect of pre-tests, the group effect in all post-
testes and subscale indexes and follow-ups except sleep disorder were meaningful. In another
term all post-tests and follow-ups except for insomnia there is at least a couple of significant
differences among the means of each group exists. A pair comparison was used for a closer
understanding that between the mean of each pair of groups in post-tests and follow-ups exists a
significance difference.

According to the pair comparison findings, the most effect on the subscales were applied by
music therapy and followed by cognitive-behavioral therapy. Based on the results music therapy
group had a significant effect on all the subscales in post-tests and the effect were remained until
the follow-up tests except for sleep disorder. But cognitive-behavioral therapy had effect only on
sleep duration in post-tests and on subjective sleep quality, sleeps latency, sleeps duration and
sleep sufficiency in follow-up tests, but it did not have any significant effect on subscales
including insomnia, using sleeping medication and daytime dysfunction.
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Table 1. Companison of means Standard deviation of Groups in pre-test, post-test &
follow-up

'nszﬁf:gzm Groups  Pre:X(SD)  Post: X(SD)P<  Follow-up: X(SD)P<
Overall quality of MAT 13.31(2.45) 7.59 (2.58) 0.001 * 7.22 (2.75) 0.001 *
sleep CBT 12.95(2.73) 9.73(2.21) 0.001* 9.32(2.11) 0.001*

Control 12.7 (2.96) 13.35(2.71) 13.55 (2.28)
Subjective sleep MAT 1.6 (0.7) 0.77 (0.53) 0.001 *  0.54 (0.51) 0.001*
quality CBT 1.7 (0.7) 1.32(0.67) 1 0.95 (0.52) 0.001 *
Control 1.5(0.8) 1.6 (0.75) 1.85 (0.67)
MAT 4.2 (0.5) 1.23(0.61) 0.001* 1.13(0.64) 0.001 *
Sleep Latency CBT 1.9 (0.9) 1.26 (0.56) 0.075 1.26 (0.45) 0.004 *
Control 2.4 (0.6) 2.2 (0.89) 2.2 (0.70)
MAT 2.5(0.7) 1.86 (0.47) 0.001* 1.91(0.43) 0.001 *
Sleep Duration CBT 2.3(0.6) 2.05(0.40)0.01*  1.84(0.69) 0.001*
Control 2.5(0.6) 2.65 (0.49) 2.65 (0.49)
MAT 1.7 (1.1) 0.86 (1.08) 0.001 * 1.04 (0.84) 0.001 *
Sleep efficiency  CBT 1.4 (1.1) 1.32 (1) 0.124 1.68 (0.95) 0.01 *
Control 1.5(1.3) 2.05(1.19) 2.8 (0.41)
MAT 2 (0.6) 1.36 (0.49) 0.012* 1.36 (0.66) 1
Sleep disturbance CBT 2.2 (0.6) 1.53 (0.51) 0.302 1.21(0.42) 1
Control 2.2 (0.6) 2(0.72) 1.4 (0.5)
MAT 1.8 (1.3) 0.91 (1.10) 0.001 *  0.73(1.08) 0.046 *
Use of sleep
medication CBT 1.9(1.4) 1.21(1.82) 0.124 1.73(0.89) 0.773
Control 1.3(1.4) 1.55 (1.39) 1.1 (1.07)
Day time MAT 1.3 (1) 0.59(0.59) 0.01*  0.45(0.60) 0.001 *
disfunction CBT 1.7 (1) 1.05 (0.85) 0.803 1.05 (0.85) 0.467
Control 1.4(1.1) 1.3(0.92) 1.55 (0.76)
Quantity of MAT 22 22 22
specimen CBT 22 19 19
Control 22 20 20
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Table 2. analysis of Covariance (ANCOVA) on marks of post-test & follow-up “overall
quality of sleep with control of pre-test effect, between MAT, CBT & control Group”.

Ogs* 12388 1 12388 28.98 0.001 8429 1 8429 18.78 0.001
Group 356.04 2 178.02 41.64 0.001 42930 2 214.65 48.05 0.001
Error 243.67 57 427 25462 57 447

Total 7001 61 6809 61

* Overall quality of sleep (Pre-test)

Table 3. Codes of multivariate in dependent Variables Covariance analysis (Sub
Variables) in post-test & follow-up.

Pillai’s trace 0.703 3.56 14 92 0001 094 579 14 92 0.001

Wilke’s
lambada
Hotelling trace 1.55  4.88 14 88 0.001 261 822 14 88  0.001
Roy’s target 142 934 7 46 0.001 230 1512 7 46 0.001

0.365 4.2 14 90 0001 023 696 14 90 0.001

Table 4. Results of multivariate Covariance analysis for dependent Variable consideration
(Sub Variables) in post-test & follow-up.

Subjective sleep

quality 726 2 363 11.81 0001 1647 2 824 23.86 0.001
Sleep Latency 642 2 321 849 0001 875 2 438 1512 0.001
Sleep Duration 539 2 270 14.98 0001 596 2 298 10.88 0.001
Sleep efficiency 13.33 2 667 9.29 001 2897 2 1449 2385 0.001
Sleep

Sisturbance 219 2 109 453 0015 013 2 007 022 0.805
Use of sleep 784 2 302 633 0003 647 2 324 324 0047
medication

Day time 368 2 184 563 0006 108 2 540 11.30 0.001
disfunction
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Table 5. Summary Comparison of our results with other researchers in the overall quality
of Sleep and it’s Subscales.

O| Llul 2|2
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MAT . + + + + 4+ - + +
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S | Marin et al [40] o+ - -+ - + ]

+ Effectiveness - No Effectiveness

Due to the fact that the aim of the present study is to analyze the effectiveness of music therapy
and cognitive-behavior therapy on the overall quality of sleep and the indexes of sleep quality
including subjective sleep quality, sleep latency, sleep duration, sleep efficiency, sleep disorder,
taking sleep medication and daytime dysfunction in seniors. The result shows that music therapy
and cognitive-behavioral therapy can become a proper method in improving the overall quality
of sleep and primary insomnia disorder.

Music Therapy Researches: In Hungary Harmat at el. performed their treatment on scholars
with insomnia disorder for 45 minutes in 3weeks period before going to sleep [22], while
Hernandez in America performed his treatment on women with insomnia disorder for 20 minutes
every day before going to sleep alongside relaxation [30] Kullich at el. in Austria performed
their treatment on patients with back pain and insomnia once a day for 3weeks period alongside
sleep hygiene and relaxation [31], Lai and Good in Taiwan applied their treatment on seniors
suffering from insomnia disorder for 45 minutes for 3weeks period alongside sleep hygiene and
relaxation [3], Zimmerman at el. in America applied his treatment on patients who went under
coronary artery surgery suffering from insomnia disorder using audio or video music for 30
minutes, 2 times a week in the afternoon or early evening before bedtime [32]. All these
researches shows that music therapy causes in developing and improving sleep quality and some
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of its subscale indexes. Based on the 5 mentioned music researches, the studies that are mostly
consistent with the result of this study are overall sleep quality with 5 similar cases, subjective
sleep quality and sleep latency with 4similar cases, sleep duration with 3 similar cases, sleep
efficiency, sleep disorder, using sleep medication and daytime dysfunction with 1 similar case,
respectively. Cardiovascular problems, high blood pressure, diabetes and arthritis are among the
common seniors problems that affect both sleep disorder scales and daytime dysfunction.
According to music intervention in this study, using sedative and tonic themes in daily bases, it
seems that this approach is beneficial in decreasing daytime dysfunction. In another term this
finding is in harmony with the findings of one the other researcher.

Cognitive-Behavioral Studies:The treatments that were applied by Ahmadi at el. by restricting
sleep as one of the retailers of cognitive-behavioral intervention [33], Siveresten at el [34].
Jacobs at el. [35], Burger at el by improving sleep program one of the retailers of cognitive-
behavioral intervention[36], Edinger at el. [37] Ridel and Lichstein with limitation of sleep
another retailers of cognitive-behavioral intervention [24], and finally Marin at el. [38] all
showed their findings on the effectiveness of cognitive-behavioral therapy and its retailers
intervention on improving sleep quality and some other subscale indexes. Based on 7mentioned
cognitive-behavioral therapy 6 external and 1 internal interventions, the findings with harmony
of our research are as followed: Sleep quality with 7 similar cases, overall sleep quality with 6
similar cases, sleep latency with 4 similar cases, subjective sleep quality with 3 similar cases and
sleep duration, sleep disorder, daytime dysfunction with 1 similar case are respectively had the
highest coordination.

Due to theoretical background and previous studies, we can conclude that music therapy with its
effects such as information processing [39], relaxation [3]-[40], decreasing daytime
sleepiness[41], give meaning to life [42], setting mode [43], creating relations and therapeutic
communication, becoming a hobby and being pleasant, brain balancing [23]-[44]-[45] and
effecting emotions and feelings [23]-[46] and willingness to participate in medical treatment
sessions, can actually causes in decreasing insomnia symptoms and developing sleep quality and
cure insomnia. From another aspect, cognitive-behavior therapy also helps in curing the problem
through sleep hygiene, sleep limitation [14], being out of wrong conditions [6], modifying
thoughts and preventing the continuous elements that causes insomnia. [47]-[48]-[49]-[50]-[51]-
[52]. Although this point should be noted that music therapy facilitate the way for other
treatments with its proper interventions and approaches, since music therapy had no loss in
members and the decreasing of daytime dysfunction and using sleeping pills are all among other
privileges of this targeted intervention.

In final conclusion we can say that combining these two approaches music therapy and
cognitive-behavioral therapy can become a beneficial step in curing insomnia. Among the
advantages of these treatments are the quick effect of intervention, more effective results,
avoiding sample lost in music therapy group which might be due to the fun and enjoyment of the
treatment sessions. To be short, a fun and energetic day might lead to a good night sleep.
According to the fact that prevention is better than cure, therefore it is necessary to use our
psychological study regarding predisposing factors and screening to identify people who might
be a candidate to have insomnia and put them under music treatment and cognitive-behavioral
treatment as they enter aging. Finally regarding insomnia treatment we cannot solely depend on
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medication, since sleeping pills cannot be the only best and left solution. Taking medication pills
must be used alongside music and cognitive-behavioral therapy. When these three interventions
used all together, not only increases the effectiveness of the treatment and improves sleep
quality, but also it makes it easier to stop or reduce medications. Senior’s health centers can help
in applying this project by using mental health professionals and music therapists alongside
medical physicians and experts. Improvement of senior’s sleep quality can have significant
effects on individual, social, family, life quality dimensions and finally a better and more active
presence in society.

RECOMMENDATION FOR FURTHER STUDIES AND LIMITATION OF THE STUDY

This study suggests that for future studies scholars can use laboratory facilities to analyze sleep
hormones and the changes during the process of treatment using Biofeedback device or
Polysomnography to show more objective aspect of sleep, other art therapies, more effective
music intervention by training and internship of the scholars, more experimental groups with
more male participants and also combination therapy with other approaches such as logo therapy
and long-term follow ups more that 6months or even a year to achieve more efficient results. To
be short, in explaining the results of this study we must also pay attention to the limitations as
well, including small male sample size compare to female sample size which eventually leads the
subject to be more cautious in generalizing the male results, and the fact that the subject was
unable to perform double-blind study.
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