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Abstract

Previous studies indicated that massage relieves pain and fatigue, reduces blood pressure, decreases heart rate, decreases
cortisol release and depression, and regulates sleep. Therefore, massage is a method that is frequently used to overcome
sleep problems. But previous studies were mostly conducted in various pathological conditions and in infants. The aim of
the current study is to determine the impact of the main parameters of the massage on the quality of sleep. Materials and
methods: An online self-report questionnaire was administered to clients of four massage therapists with more than 10
years of practice and to first-year students at the National Sports Academy, Sofia, Bulgaria, after practicing back and
low back massage under the supervision of their instructor. The questionnaire contains 4 sections collecting personal
information and information about massage parameters, sleep quality on non-massage days and sleep quality on the
night following massage session. 74 healthy volunteers completed the questionnaire. Results: 74 healthy volunteers
completed the questionnaire. We excluded 2 participants younger than 18 years old. Statistical analysis showed a
significant improved of quality of sleep based on the studied sleep parameters: time for transition to sleep (with - 6,16
min), sleep duration (with 39 min), need for more sleep (increasing “no” answers from 25 to 46 after massage) and self-
reported sleep rate (with 1,42). We also find correlation between massage duration and falling asleep during massage
and the time for transition to sleep, sleep duration, and sleep rate with better results for 60- and 90-min massage duration
and drifting off during massage. CONCLUSIONS: Massage is a useful non-pharmacological method for improving the
quality of sleep the night after especially 60- and 90-min massage duration and drifting off during massage. More studies
are needed to evaluate the delayed effects of massage therapy on sleep parameters and quality of sleep as well as to
establish the neurophysiological and biochemical mechanisms of this effects.
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1. INTRODUCTION

Nearly one-third of the general population experience symptoms of insomnia, defined as difficulties
falling asleep and/or staying asleep (Scott et al., 2021). Impairment in sleep quality is characterized
by the symptoms such as spending too much time for transition to sleep, shortening sleep duration,
unrest during the night, continuous movement during sleep, and waking up without feeling rested.
Low sleep quality causes fatigue, deterioration in concentration, learning disability, nervousness,
increased sensitivity to pain, hallucinations, slowing of growth, weakening of the immune system,
susceptibility to infections, delay in wound healing, decrease in quality of life, and increased risk of
mortality and morbidity (Akpinar et al., 2022). Short sleep was significantly associated with the
mortality outcome. Similar significant results were observed in diabetes mellitus, hypertension,
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cardiovascular diseases, coronary heart diseases, and obesity (Itani et al., 2017). Increasing evidence
also points to a bidirectional relationship between sleep and health; that is, sleep disturbances
contribute to the development of or increase the severity of various medical and psychiatric disorders,
and these same disorders result in poor sleep quality (Zee and Turek, 2006).

Improving sleep quality is in relation with better physical and mental health, better mood, and quality
of life (Itani et al., 2017). There is a dose-response relationship between improvements in sleep
quality and subsequent mental health, such as greater improvements in sleep led to greater
improvements in mental health (Scott et al., 2021). Perception of sleep quality and daytime
disfunction have consequences for the body’s ability to respond to challenges (Bassett et al., 2015).
Based on these findings, Itani et al. declare necessity of future studies for examining the effectiveness
of psychosocial interventions to improve sleep on reducing these health outcomes in general
community settings (Itani et al., 2017).

There are several measures like massage therapy, music therapy, pharmacotherapy, bright light
therapy, behaviour therapy and Yoga etc. to treat sleeplessness, of which the therapeutic massage is
considered one of the effective methods used to induce sleep (Shinde and Anjum, 2014).

One of the non-pharmacological interventions proposed to improve sleep quality and facilitate sleep
is applying the massage. Massage is a systematic touch to the body to reduce tension, provide
relaxation, and stimulate and accelerate blood circulation. Massage decreases fatigue, exhaustion,
tension, and pain by showing a sedative effect and improves the feeling of trust in individuals. Studies
indicated that massage relieves pain and fatigue, reduces blood pressure, decreases heart rate,
decreases cortisol release and depression, and regulates sleep. Therefore, massage is a method that is
frequently used to overcome sleep problems. (Akpinar et al., 2022). In addition, touch accelerates
blood circulation, helps the digestive system and its function, stimulates the lymphatic system,
relieves stress, and reduces heart rate and blood pressure. On the other hand, by causing the secretion
of endorphins, it reduces pain and provides relaxation for the patients and is very safe and effective
method (Kashani & Kashani, 2014).

During systematic research of the literature, we found out that most of the studies investigate the
effect of massage to the quality of sleep mainly in pathological conditions and in infants. Back
massage for 10 minutes influenced sleep quality from the second day among intensive care unit (ICU)
patients (Hsu et al., 2019). In other study 10 to 12 minutes of slow stroke back massage also is helpful
in inducing sleep and improving the quality of sleep among ICU patients on 3 consecutive days
(Shinde and Anjum, 2014). 6-minute back massage improved quality of sleep among critically ill
older men (Richards, 1998). 45-minute standardized massage protocol included gentle effleurage,
light petrissage and compression, and nerve stroke to target head, neck, back, and gluteus muscle,
and the 4 extremities slightly improve sleep quality in patients with metastatic bone pain (Jane et al.,
2011). Massge therapy showed statistically significant improvement in self-reported sleep
questionnaires and objectively recorded long sleep episodes in cancer survivors (Samuel et al., 2021),
and massage therapy, performed for 20 minutes, 3 times a week, for 4 weeks improves quality of
sleep in breast cancer patients (Kashani and Kashani, 2014). Massage on neck, shoulder and back,
consisting of light and hard compression on trigger points, manual kneading, friction, cervical
traction, and mobilization in all planes improve sleep quality and decreases fatigue in patients during
the recovery period following cardiopulmonary artery bypass graft surgery (Nerbass et al., 2010).
Patients with fibromyalgia increases their number of sleep hours and decreases their sleep movements
after massage therapy, provided for 30 minutes, two times a week for 5 weeks (Field et al., 2002).
Massage on lower back and legs reduces sleep disturbances in a group of patients with chronic low
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back pain. Massage sessions were 30 minutes long twice a week for 5 weeks (Field et al., 2007). Back
massage application is an effective intervention in increasing the sleep quality of the patients and that
this massage should be applied for at least 10 minutes late in the day (Akpinar et al., 2022). Foot
reflexology and back massage, administered for 30 minutes two times a week for 4 weeks, were
shown to improve the sleep quality and reduce the fatigue of haemodialysis patients (Unal and
Akpinar, 2016).There was an effect of baby massage on the enhancement of sleep quality in infants
aged 3-6 months old (Kusumastuti et al., 2016) and sleep duration, and effectively decreased the
number of awakenings and the duration of awakening (15-min massaged by their mothers) (Hartanti
et al., 2019). Massage for 4 weeks improves growth and post-massage sleep in 6+1 week of age
infants (Agarwal et al., 2000). Healthy, low-risk preterm infants gained more weight and slept less
with just 5 days of massage (body stroking/passive limb movement for 15-minutes periods per day)
(Dieter, J. N., et al. 2003). 8-month-old infants with low birth weight (LBW) who received massage
interventions for the last 6 months were less likely to snore during sleep, required less feeding on
waking-up at night, and appeared more alert during the day (Kelmanson, I. A., & Adulas, E. 1., 2006).
Just a few studies explore the effect of massage on sleep quality in physiological conditions and in
healthy people. A pilot study results show in a large group of women that after 1 and 2 months of a
facial massage routine global sleep quality improved through changes in several different subscales
(subjective sleep quality, sleep latency, sleep disturbances and daytime disfunction). Similarly,
average daytime sleepiness decreased (Porcheron, A., et al., 2024). Back massage applied for 10
minutes before bedtime in older adults increased the quality of sleep in the contingent. Back massage
resulted in significantly better sleep quality in the older people, as well as significantly better
components of sleep quality: better perceived sleep quality, shorter sleep latency, greater sleep
efficiency and less daytime dysfunction (Cinar and Eser, 2012).

There is a lack of research related to different massage parameters and their impact on sleep quality.
Therefore, the current study aims to determine the impact of the main parameters of the massage on
the quality of sleep in healthy people with physiological conditions.

2. MATERIALS AND METHODS

An online self-report questionnaire was administered to clients of four massage therapists with more
than 10 years of practice and to first-year students at the National Sports Academy, Sofia, Bulgaria,
after practicing back and low back massage under the supervision of their instructor. The
questionnaire contains 4 sections: Section 1 collected personal information about age, gender and e-
mail address; Section 2 collected information about massage parameters: massaged body parts,
duration of massage, subjective perception of the massage (was it tonifying, relaxing, lulling or none
of the mentioned), and drifted off or falling asleep during massage; Section 3 collected information
about usual sleep quality on non-massage days including information about time for transition to
sleep, time to get up in the morning, sleep duration, feeling a need for more sleep, and determining
the rate of sleep quality by using 10 point scale (from 1 - “very bad” to 10 — “very good”); Section 4
collected same information as section 3 but for the night following the massage session. The results
were processed using SPSS software.

3. RESULTS AND DISCUSSIONS

74 healthy volunteers completed the questionnaire. We excluded 2 participants younger than 18 years
old. The age range of the included subjects was from 19 to 67 years (mean age 35.74 years). 77% of
the participants were female and the remaining 23% were male (Fig. 1). Most of them were massaged
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for around an hour (48 participants), followed by an hour and a half (13 participants), half an hour (8
participants) and two hours (5 participants) (Fig. 2). 52 of the participants received a full body
massage, 13 received massage on their back and lower back area, 7 — only on the back, and 2 — on
the back, neck and shoulder gridle (Fig. 3).

Sex Massage duration Massaged part

Eb — =

ey . |

= full body = only back
®man = woman 530 =60 =90 =120 back, neck and shoulder gridle = back and lower back
Figure 1. Distribution by gender Figure 2. Distribution by duration of  Figure 3. Distribution by massaged
the massage part

We compared the studied sleep parameters before and on the night after the massage using Paired
Samples T Test. Statistical analysis showed a significant improved of the studied sleep parameters:
time for transition to sleep decreased with 6.16 min, sleep duration increased with 39 min, “no”
answers of need for more sleep increased from 25 to 46 after massage, and self-reported sleep rate
increased with 1.39 points (Table 1).

Table 1. Improvement of basic sleep parameters

Studied sleep parameters According Mean Mean Difference
to massage
minutes to fall asleep after 13.13 -6.16
pre 19.29
sleep duration after 07:40 00:39
pre 07:01
sleep need “no” after 46 21
pre 25
sleep rate after 8.18 1.39
pre 6.79

The correlation analysis between massage duration and parametric sleep parameters showed
significant greater improvement of time for transition to sleep after 90 minutes of massage (with
11.61 minutes less), followed by 120 minutes of massage (7 minutes less) and 60 minutes of massage
(5,49 minutes less). Sleep duartion increased greatly after 120 minutes of massage (with 1 hour and
18 minutes), followed by 30 minutes of massage (with 49 minutes), and 60, and 90 minutes of
massage (with 36 and 39 minutes respectively). Self-reported sleep rate improves with 1.8 points
after 120 minutes of massage, with 1.77 points after 90 minutes of massge, with 1.33 points after 60
minutes of massage, and with 1.12 points after 30 minutes of massage (Table 2 and Figure 4).
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Table 2. Correlation between duration of massage and Corrélation between massage duration and sleep

studied sleep parameters parameters
» Mean Mean i
= differences g o OMer —
c pre
minutes to fall asleep pre 17 -7 - e
after 10 Eed : ;p:-—_
sleep duration pre  07:00:00 01:18:00 ) alter  —
after 08:18:00 2 S pre —
o | sleep rate pre 7.8 1.8 g g™ !
8 after 9.6 D ——
minutes to fall asleep pre  26.38 -11.61 e
after 14.77 ) after  ————
sleep duration pre  07:16:00 00:39:00 L pre  SE—
after 07:55:00 g §5s ™!
sleep rate pre  6.38 1.77 — e ——
3 after 8.15 Fol e —
minutes to fall asleep pre  16.23 -5.49 S o after  ——
after 10.74 = e m—
sleep duration pre  07:06:00 00:36:00 8 ol
after 07:42:00 ear
sleep rate pre  6.75 1.33 § | pen
R after 8.08 E2: =
minutes to fall asleep pre  27.86 -0.72 15 a0 5 0 5 w 15 20 35
after  27.14 W CapuAl W Cepeal
sleep duration pre  06:26:00 00:49:00
after 07:15:00 Figure 4. Correlation between massage duration and
sleep rate pre  6.88 112 sleep parameters (time for transition to sleep, sleep
2 after 8 duration and self-reported sleep rate)

The correlation analysis between falling or not asleep during massage and studied sleep parameters
showed improved transition to sleep in all three options (fall asleep during massage — with 5.37
minutes, drifted off without falling asleep — with 7.81 minutes, and none of the above — with 2.5
minutes). Sleep duration increases almost the same (around 50 minutes) in the cases if the participants
drifted off or fall asleep during massage, and only with 12 minutes if the participants didn’t drift off,
nor fall asleep during massage. Same is the correlation with self-reported sleep rate which improves
with 2.23 if the participants fall asleep during massage, with 1.51 if only drifted off, and barely with
0.78 if the answer were “no, neither fall asleep, nor drifted off” (Table 3 and Figure 5).

Discussion

We couldn’t find any significant difference in time for getting up in the morning probably because of
the daily regime and waking up by alarm. It is likely that the increase in sleep duration in this case is
due to falling asleep earlier and faster or is just subjective perception.

Decreasing of time for transition to sleep is explained currently through changes in brain electrical
activity and serum vitamin D concentrations. An orchestrated series of changes which dynamically
involved the different cortical areas and different EEG frequences during transition to sleep are taking
places. Undoubtedly EEG synchronization is the most representative change of sleep onset (Marzano
et al., 2013). A cross-sectional study shows that serum 25(OH)D concentrations were significantly
associated with minutes to fall asleep, indicating that people with lower vitamin D levels tended to
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have longer time to fall asleep (Shiue, 2013). Massage could affect both mechanisms. Our previous
research shows that there are many studies proving that massage affects EEG activity of the brain
(Ivanova and Alexiev, 2022), but studies on the effect of massage on vitamin D concentrations are
lacking.

Table 3. The correlation analysis between falling or not

A . Corralation batween falling asleap during massage
asleep during massage and studied sleep parameters ¢ P ¢ d

and sleep parametars

o Mean Mean
3 o3 differences
n .= q
859 g g aftor EEE——
E N 2 L; 2 pre E—
" :—: - dfer |
a minutes pre  18.75 -5.37 K] 259 e
3 to fall asleep  after 13.38 § S0-F after EEE—
7] gE E5E3a
= sleep duration pre  06:40:00 00:53:00 " EeT i ——
2 after 07:33:00 ¥ g g ofter WE—
o sleep rate pre  6.44 2.23 23 _= 3
QL T - EE after |
> after 8.67 L £55 .,
- minutes pre  20.43 -7.81 LR Y R Ty ——
> E5 Fizg, Mo
S = |tofallasleep after 12.62 ST R LTE T e —
5 e g sleep duration pre  07:10:00  00:49:00 S p after EE—
837 after 07:59:00 y $E e —
= Z | sleep rate pre  6.77 1.51 % ggg !
- after 8.28 g . = 1?; '
& 9 [ s
minutes pre  16.44 -25 E e B —
5 to fall asleep = after 13.94 ==
£ sleep duration pre  06:56:00  00:12:00 A oo v
< after 07:08:00 sMean @ Meon differences
o
S sleep rate pre  6.94 0.78 Figure 5. Correlation between falling or not asleep
after  7.72 during massage and studied sleep parameters

Sleep duration per se is not related to better quality of sleep. According to Jean-Louis, greater quality
of well-being was associated with greater sleep satisfaction, but increased sleep duration may not
directly improve quality of life (Jean-Louis et al., 2000). Bassett says that sleep duration did not
appear to affect cortisol stress responses, perceived sleep quality impacted cortisol stress responses
in a gender-dependent manner (Bassett et al., 2015). Although available evidence suggests that a sleep
duration of 7-8 h per day is the one most favourably associated with health among adults and older
adults (Chaput et al., 2020). In the present study sleep duration by groups on the night after massage
was in the same parameters (between 7 h and 8 min in “no, neither drifted off or falling asleep” group
and 8 h and 18 minutes in “120 minutes massage” group).

Increased self-reported sleep rate and “no” answers to question about need for more sleep proves
better self-perceived quality of sleep after massage.

4. CONCLUSIONS

Massage is a useful non-pharmacological method for improving the quality of sleep the night after
especially 60- and 90-min massage duration and drifting off during massage. More studies are needed
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to evaluate the delayed effects of massage therapy on sleep parameters and quality of sleep as well as
to establish the neurophysiological and biochemical mechanisms of this effects.
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