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Results

The overall purpose of this study was to test if using a music-relaxation 
technique at bedtime improves sleep efficiency in adults who are 
physically active in the evening. Sleep and exercise are both important 
for health, so addressing/examining strategies to improve sleep after 
evening-exercise would be beneficial for many adults with busy 
schedules. To our knowledge, no one has examined if music relaxation 
therapy improves sleep in adults who exercise in the evening. 
Additionally, previous studies examining the impact of music relaxation 
therapy have measured sleep using self-report questionnaires/diaries 
which may result in user bias, whereas my approach uses objective 
measures of sleep. This study was structured as a randomized, within-
subject, cross-over experimental design. Each participant participated in 
the study for two weeks with each condition (music vs. no music) 
lasting one week. During the music condition, participants listened to a 
30-minute standardized music track while in bed at bedtime. Sleep 
efficiency was measured using wrist-actigraphy devices which tracked 
sleep-wake patterns based on activity counts. Eight individuals met the 
inclusion criteria and completed the study. Following evening exercise, 
music did not affect sleep efficiency or any other sleep variables (all p > 
0.05). However, we found that music led to a significantly later sleep 
offset (p=0.02) and a marginally longer total sleep time (p=0.11) on 
nights following no exercise. In healthy adult exercisers, listening to 
music on nights when they did not exercise may be beneficial for sleep.

Exercise and sleep share a reciprocally positive relationship such that adults who 
exercise are more likely to exhibit better-quality sleep and less like to suffer from 
sleep-disordered breathing. Those with better sleep (increased sleep efficiency, 
shortened sleep onset latency, fewer awakenings after sleep onset, and more deep 
sleep) exhibit greater exercise exertion and higher physical activity levels.

However, the timing of exercise is important because physiologically, sleep is 
typically initiated by a decrease in an individual's core body temperature and an 
increase in peripheral temperature, which may be altered by evening exercise. 
There is evidence that strenuous exercise done within 4-6 hours of the start of the 
sleep period could ultimately disrupt sleep (1). For many people, late night 
exercising is unavoidable, but subsequently, their sleep may be impaired in the 
process.

Music therapy is an easily implemented relaxing agent that may foster sleep and 
improve sleep quality (2). Studies show that music has a positive effect on the 
brain that decreases an individual’s heart rate through its positive influence on 
increasing Peripheral Nervous System and decreasing activation of the 
Sympathetic Nervous System, which decreases one’s body temperature and 
eases the onset of sleep (3).

The purpose of the current study is to determine if evening exercise impacts 
sleep and if music therapy is efficacious for improving sleep after evening 
exercise. It is hypothesized that participants will exhibit lower sleep efficiency 
on nights after they exercise compared to nights after they do not exercise and 
that listening to music before bed will increase sleep efficiency on all nights 
compared to control (no music) condition.

We found that sleep parameters, including sleep efficiency, were not different on nights 
following exercise or no exercise. Furthermore, we did not observe differences by music 
condition in sleep efficiency (Figure 2, Tables 3 & 4). However, we did find that on 
nights when participants did not exercise, listening to music before bed led to a 
significantly later wake time and 11.5 more minutes of sleep (Table 3). In conclusion, 
the data did not support our hypothesis.

Previous studies have shown poorer sleep following evening exercise; however, these 
studies measured sleep using self-report. Therefore, music and exercise may impact an 
individual’s perception of their sleep without impacting objective measures of sleep. 
Previous studies have shown that subjective and objective measures of sleep do not 
always align and this is particularly true for women.

The current study had the following strengths and limitations. 
• First, the sample size was small due to difficulty with recruitment. We chose to enroll 

adults who were regular exercisers at moderate-to-high intensity. Therefore, future 
studies should determine the effect of music and exercise on sleep in those who are 
not as physically active to increase generalizability. 

• Second, sleep was measured using wrist actigraphy. Music and exercise may 
influence aspects of sleep (e.g., sleep architecture) that are not captured by this 
method. Future studies should measure sleep using multiple methods to determine 
how music and exercise impact sleep. 

• Finally, the music playlist was pre-determined rather than selected by participant. 
Therefore, music may benefit sleep to a greater degree if participants are able to 
select music they like. 

• The well-controlled experimental design, carefully selected participants based on 
inclusion/exclusion criteria, and objective measurement of sleep were all study 
strengths.
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Study Design: Randomized, within-subject, cross-over experimental, two week design. 
Each condition (music vs. no music) lasted one week. Participants (n=8, see Table 2 for 
participant information) were randomly assigned to the order of conditions. 
Procedure:
- After being screened for eligibility and providing consent to participate (Figure 1 and Table 

1), participants completed a demographic questionnaire and were given study instructions.
- During the music condition, participants listened to music each night for 35 minutes at 

bedtime for one week whereas during the no-music condition, participants did not listen to 
any music at bedtime for one week. 

- The music was standardized and provided to participants. Music ranged from R&B/soul 
ballad, light rock, smooth jazz, country, classical and peaceful Buddhist pieces that lasted 35 
minutes. Each song was carefully chosen based on its tempo; all songs were between 60 to 80 
beats/minute.

- During both conditions, participants engaged in evening exercise at least 3 times per week 
(Brazilian Jiu-jitsu). Participants attended the same number of Jiu-jitsu sessions on the same 
nights during both conditions.

Outcome Variable: Nightly sleep was measured objectively using a wrist-worn Actigraph 
GT3X accelerometer. The device was worn 24/7 for the entire 2-week study. Participants also 
completed a daily sleep diary. Sleep efficiency was the primary outcome variable 
(actigraphically determined total sleep time / sleep period [bedtime to wake time]). 
Statistical Analysis: Paired-sample t-tests were used to compare sleep parameters during 
the music condition and no-music condition and during nights following exercise or no 
exercise. A p value < 0.05 was considered a statistically significant difference.
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Randomized, within-subject, cross-over experimental, two week design; Each condition (music vs. no music) lasting one week. 
Participants randomly assigned to either the music condition the first week and the opposite the following week. 
During the music condition, participants listened to music each night for 35 minutes at bedtime for one week whereas during the no-music condition, participants did not listen to any music at bedtime for one week. 
During both conditions, participants engaged in evening exercise at least 3 times per week (Brazilian Jiu-jitsu sessions), wore the wrist actigraphy device 24h a day and completed the daily sleep diary. 
Type of music chosen within the supplied CD playlist ranged from R&B/soul ballad, light rock, smooth jazz, country, classical and peaceful Buddhist pieces that lasted about 35 minutes total. 
Collected sleep data (measured using a wrist-worn Actigraph GT3X accelerometer device) during the course of the study with sleep efficiency as the primary outcome variable (actigraphically determined total sleep time / sleep period [bedtime to wake time]). 
Paired-sample t-tests were used to compare sleep parameters during the music condition and no-music condition and during nights following exercise or no exercise. A p value < 0.05 was considered a statistically significant difference.  
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