The relationship between sleep and exercise: An analysis of current research and personal data reflection.

Sleep and exercise separately have great impacts on health and wellbeing, yet both together have impacts on the body, some professionals believe the impacts to be positive, and some believe the impacts to be negative. This article analyses the impacts and relationships on sleep and exercise.

Study 1: 
Researchers conducted an online cross-sectional survey with 1,340 students. These participants being the average age of 20 years (around 60% female and 40% male) at the University of Economics and Business in Budapest (Barka et al., 2025). The aim of this study was to find a correlation between sleep and exercise on university students (Barker et al., 2025). Two questionnaires were used for collecting sociodemographic information; the Pittsburgh Sleep Quality Index (PSQI) and the Hungarian version of the International Physical Activity Questionnaire – Short Form (IPAQ-SF) to evaluate physical activity (PA) during the previous week. This article also stated that the soft wear SPSS statistics 29 was used to evaluate the data, and p < 0.05 was chosen as the threshold for statistical significance (Barker et al., 2025). According to Barker et al. (2025) poor sleep has many knock-on effects for students including poor academic performance, therefore many universities encourage sports to boosts both PA and sleep quality. 
The results demonstrated a positive relationship with PA and sleep, showing that the quality of sleep is highly influenced by the frequency of PA (Barker et al., 2025). This study also looked at other lifestyle factors that poor sleep quality can affect, one that stood out to be highly affected was academic performance (Barker et al., 2025). This study had a large sample size, specifically 1,340 particiapnts, which made this study much broader to allow for any discrepancies (Barker et al., 2025). Barker et al. (2025) used relevant and highly validated questionnaires to allow for accurate results from the participants. This study used a cross-sectional method to gather data, which could be seen as a weakness. This would be because the data is self-reported, which could cause for inaccuracies (Barker et al., 2025). Another arguable limitation of the study is the sole use of research setting, suggesting that the data is not applicable to a wider society (Barker et al., 2025).
Study 2: 
[bookmark: _Int_6QBwUDLI]This study looked at the relationship between sleep and exercise on 66 inactive adults aged 55 or older with mild to moderate sleep quality (King et al., 2008). The study lasted 12 months with an assigned exercise group to assess PA levels through moderate intensity and measured sleep quality through polysomnographic recordings (King et al. 2008). The examiners predicted the outcome of the study before testing it. The study used the Standford 7 day physical activity recall (PAR) to measure levels of PA in the participants as well as a Nine-channel polysomnographic (PSG) to measure sleep in the participants home using the Oxford Medilog MR95 digital recording system (King et al., 2008). King et al. (2008) believed that moderate intensity PA has a small positive effect on sleep.
After the 12 months, the results demonstrated that participants who completed the PA section had improved sleep quality than those who did not complete the PA section (King et al. 2008). Specifically, these participants had less time in stage one of the sleep cycle, also known as the lighter sleep phase; and fell into stage two, the deeper sleep stage more rapidly, resulting in better-quality sleep. These participants scored better on the PSQI, suggesting they had fewer sleep disturbances. This experiment used a randomised control design (RCT), which removed the element of bias with the selection of participants. Another notable strength of this study is the duration to the research process, showing the long-term effects of sleep and exercise not just short-term outcomes (King et al., 2008). Although the length of the study was beneficial, the sample size was exceedingly small meaning the findings could not be generalised as it only examined 66 participants over the age of 55 (King et al., 2008). This could cause comparable results as it was not completed widely. As this was a non-clinical study the results could have changed if the participants were diagnosed with sleep disorders such as sleep apnoea, which may have limited the accuracy of the results. 

Study 3: 
[bookmark: _Int_wL6YPlU8][bookmark: _Int_rcw08PUq]Researchers designed a study with 77 older adults who were split into an exercise group or a control group (Choi and Sohng, 2018). In the end, 33 participants completed the 12-week Functional Strength Exercise Program (FSEP), while 30 participants completed the control condition. The aim to the experiment was to assess the relationship between sleep, exercise and depression in older adults (Choi and Sohng, 2018). All demographic information was collected through a self-report questionnaire while sleep was measured through the Korean version of the PSQI, while PA was measured through a series of fitness tests; bioelectrical impedance analysis, grip strength and shoulder flexibility (Choi and Sohng, 2018).
[bookmark: _Int_TpKFScSa][bookmark: _Int_sqThUYzz]The result to this study shows that the 12-week FSEP was highly effective in increasing muscle strength and shoulder flexibility while reducing depression, yet had no significant effect on sleep quality (Choi and Sohng, 2018). All results including, muscle strength, shoulder flexibility and depression resulted in score less than the statistically significant number highlighting the reliable result. This shows that the results were extremely unlikely to happen by chance (Choi and Sohng, 2018). Sleep however, had a higher chance this happened through inaccuracies and/or luck; therefore, sleep did not improve as the result was not accurate enough for the researchers to be confident in the result (Choi and Sohng, 2018). This experiment was able to remove the element of bias as the participants were randomly selected into one of two groups (Choi and Sohng, 2018). Using an analysis of p-values allowed researchers to have trust in this study due to the statistical significance of the results (Choi and Sohng, 2018). Unfortunately, the sample size of the study was small limiting the variations in results causing a less generalised outcome (Choi and Sohng, 2018). The main difference between Study 1 and Study 2 is Study 1 focuses on the frequency of PA, as PA had to be a regular occurrence within the participant's schedule to achieve positive sleep quality. Whereas Study 2 mainly focused on the results after the research was undertaken, and results analysed. Study 3 also looked at other factors such as shoulder flexibility and depression. All factors improved when PA levels increased, yet sleep did not improve, therefore resulting in sleep and PA have a negative correlation according to Choi and Sohng (2018).
[bookmark: _Int_yxYOGiJK]After gathering data from other sources, there are some similarities throughout the experiment. Study 1 looked at other lifestyle factors such as academic performance that can be influenced through sleep quality. This is further supported by Amzajerdi et al. (2023) which also investigated the relationship of sleep and PA with other factors such as academic performance and concluded that poor sleep quality can have a negative effect on university student’s academic performance. Study 1 had a particularly large sample size to allow for any mistakes made throughout, however a similar study was conducted with a large sample size of 3,937 participants, to allow for any inconsistencies and to keep the study as relevant and accurate as possible (Geng et al., 2025). Using well validated questionnaires to maximise the accuracy of the results, Study 1 was able to engage with further evidence from Almazan et al. (2019) to support this as they used the PSQI form to assess sleep quality, demonstrating its high recognition. Study 2 conducted their experiment through an RCT approach to remove the bias from the participants. This is further supported by Alnawwar et al. (2023) who also used an RCT design when completing an experiment on sleep and exercise. This shows the design to be widely accepted when conducting experiments. Being able to gather data over an extended period like Study 2, allowed for more accurate results. The longitudinal study is further supported by through Bonardi et al. (2016) who completed 54 weeks of the experiment. This validates the long-term studies to have a broader and more accurate results as it shows more than temporary improvements. Study 3 randomly selected participants into one of two groups therefore removing the chance of bias within the study. This is also supported through Li et al. (2024) and Curi et al. (2018) as both studies also chose to use the RCT method showing the popularity of this reliable method. Using a highly recognisable statical values when analysing data shows the significance of the results, which study 3 was able to complete. Further research through Banno et al. (2018) shows the reliability and broad use of using p-values in scientific research to demonstrate the significance of the results. 
Overall, the three studies resulted in different conclusions. Barker et al. (2025) showed how the frequency of PA can influence sleep quality and how there is not a certain yes or no. This study was based on university students who deal with other lifestyle factors that could negatively affect sleep quality such as academic pressure, which many students suffer from according to Amer et al. (2019). According to King. et al (2008) participants who completed the PA had much higher levels of sleep quality than those who did not. They based their results after a long experiment to determine an accurate result. Choi and Sohng (2018) had a distinct set of results. They also tested other aspects of their particiapnts, yet all aspects improved except from sleep as the results to too inconsistent.
[bookmark: _Int_XA37B2TX][bookmark: _Int_7VgkKV5m]Over 7 days I chose to record my sleep and PA levels to conduct a small experiment on myself. I used 2 forms; a sleep diary, Consensus Sleep Diary-M, and a PA diary, My Physical Activity Diary. These were both self-reported data from that I completed myself. The sleep diary included 15 questions for each day of the week, ranging from total amount of sleep to amount of caffeine, alcohol and/or medication I might have taken in this week. The PA diary had 7 small tables to complete with questions such as type of exercise, duration, intensity and time of day. All the information I used was vital to find the correlation between sleep and PA.
[bookmark: _Int_PgmhQXZF][bookmark: _Int_eTybeASl][bookmark: _Int_TUOaJ2dX][bookmark: _Int_35bECbfz]I have created two figures to demonstrate the relationship between my sleep quality and exercise; these will be referred to as Figure 1 and Figure 2 which are shown below. Overall, my sleep quality appeared to be fairly consistent throughout the week, with my longest sleep on Wednesday and my lowest sleep on Sunday. In terms of my PA levels, I have a range of different exercises that I completed over 5 days of the week. All PA was completed at contrasting times of day, intensities and duration. These small factors may have contributed to my relationship with sleep and PA. When referring to Figure 1 and Figure 2, the days with more moderate-vigorous exercise are the nights my sleep quality was best. Specifically, Wednesdays due to the intensity of PA and the time of day. Yet, on Friday my PA intensity was moderate-vigorous too, however it appeared to have had a worse effect on my sleep quality. The main reason for this in my opinion is because of the time-of-day PA occurred. However, this could have been influenced by multiple other factors such as caffeine intake, awareness at night and/or naps throughout the day. On Tuesday and Sunday, I did not complete any PA which has resulted in poorer sleep quality according to Figure 2. There is a clear correlation between no exercise and poor sleep quality on those days which could cause for further problems. To conclude, there is a positive correlation between sleep quality and PA due to my results and research.
Figure 1: My Physical Activity Diary
[image: ]

Figure 2: Sleep and exercise duration
[image: ]
Comparing my results to other studies such as Alarcon-Gomez et al. (2021) they found that higher intensity PA increased sleep quality which supports my results of having the best quality sleep after a moderate-vigorous swim in the evening. According to Shen et al. (2025) morning and evening PA improves sleep quality, yet morning PA enhanced earlier sleep wake cycle. This supports my results as my Friday morning moderate-vigorous PA did not cause for as good of sleep quality as Wednesday as I felt more awake during the day instead of exhausting myself before bed. As previously spoken about, my experience of days with no exercise resulting me worst nights of sleep quality. According to Xie et al. (2021) PA significantly improves sleep quality, supporting my results specifically on the days Tuesday and Sunday. The accuracy of my results compared to other published studies are all in support of my results. There were no significant differences or anomalies within my results with comparing them.
Reviewing my experience with the experiment, they may be some factors that influence the results. My average caffeine intake varied everyday but only slightly, with my lowest amount of 0 caffeinated drinks a day to my highest of 2 caffeinated drinks a day. I did experience slight amounts of stress during the experiment which could cause for some discrepancies as this could have affected the results. Overall, I am happy with the results and comparison with other studies, while considering any potential discrepancies. When reviewing my experiment, there are elements that could be changed to benefit the results of my experiment to allow for my accurate results. For example, having self-reported data could add bias to my results as I was aware of the ideal outcome, whereas if I had access to another method such as a sleep app or technological device to measure sleep it could remove that element of bias to have more accurate results. 
To conclude, the data from the three studies demonstrates that PA can improve the quality of sleep, however the outcomes may differ according on the sample amount, the design of the study, and other lifestyle factors. While data generally show a favourable association between PA and sleep, greater research with more varied and larger and longer samples is needed to further understand how different forms and intensities of PA effect sleep across all age groups.
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Appendix:
Figure 1: My Physical Activity Diary
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Figure 2: Sleep and exercise duration
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Monday | Tuesday | Wednesday | Thursday Friday Saturday Suaday
Type of exercise|  Walk NA Swim Walk Run Swim NA
Tevelof Moderate- Moderate: | Light-
iz Moderate Na Vigorous Moderate Vigorous | Moderate A
Time of day 7pm NA 7pm spm 9am 9am NA
Duration 1 hour NA 45 minutes 30 minutes 30 minutes. 30 minutes. NA





