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The relationship between Sleep and Exercise: An analysis of current research and personal data reflection
[bookmark: _Int_nRsLqHW6]Sleep and exercise play vital roles for individuals physical and mental wellbeing, however despite the importance of these activities many individuals struggle to meet the recommended sleep and physical activity (PA) requirements (Dolezal et al., 2017). According Turgay et al.  (2024) individuals who take part in regular physical activity often experience a better quality of sleep. This paper analyses recent research linking sleep and exercise, including personal data reflection.
Study 1 - The relationship between physical activity level and timing and sleep quality and hygiene in healthy individuals: a cross-sectional study 
This study used 175 adults aged between 18 and 65 to examine if individuals' PA levels and the timing of the PA have an impact on their quality of sleep (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024). There were different questionnaires which measured sleep quality (Pittsburgh sleep quality index) and PA on each day (international physical activity questionnaire). It was a cross-sectional study which means the data is collected at a specific point rather than over a longer amount of time (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024).
[bookmark: _Int_XvK58sFe][bookmark: _Int_lXbkNeaX]This study concluded that individuals who took part in PA had a much better sleep schedule and quality of sleep compared to those who didn't participate in PA, this is supported by Uchida et al. (2012) which explains that exercise has a positive effect on the different sleep stages like NREM (non-rapid eye movement sleep) and REM sleep (rapid eye movement sleep) (Antrobus, 1983). It was also established that the time individuals took part in PA didn't have a significant difference on sleep quality (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024). This was slightly contradicted by Buman et al. (2014) who suggests that PA in the afternoon is more affective on sleep quality than PA in the morning and evening.  P<0.016 was established using the Bonferroni correction, this statistic suggests a significant finding in the relationship between PA and sleep. A weakness of the method used was relying on the participants to fill out questionnaires independently rather than using polysomnography which is the gold standard for measuring sleep quality (Seol et al., 2022). It was suggested that taking part in PA can have a positive impact on stress which could then also have a positive effect on sleep quality as often individuals who are stressed find it harder to get to sleep (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024).

Study 2 – examining the relationship between physical activity and sleep among university students 
[bookmark: _Int_VNaqGYnd]This study was conducted by university students to examine the connection between physical activity and sleep quality (Barka et al., 2025). The study was done by conducting a cross-sectional survey using the IPAQ-short form and the Pittsburgh sleep quality index (Barka et al., 2025), like the study above (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024). There were 1340 students who took part in the study. The main outcome of the study was that individuals who took part in physical activity and didn't have a sedentary lifestyle reported a better sleep quality than those who had a more sedentary lifestyle. The study also found that the amount of physical activity you take part in can better your quality sleep you have, suggesting that individuals who do a lot more physical activity like athletes sleep better than those who do some but not loads (Barka et al., 2025).
[bookmark: _Int_fpLuvXG7]It was proven that higher levels of PA are linked with an improved quality of sleep, it was also indicated that taking part in PA has a positive impact on many other factors such as mental and physical health (Barka et al., 2025), this was supported by (Mahindru, Patil and Agrawal, 2023) who explains that physical activity can improve individuals self-esteem and reduce stress levels. A positive of this study was the number of individuals that participated, a bigger cohort can lead to more accurate results, and it provides more data to analyse. A limitation to the study is that it involved mainly undergraduate university students which could limit how the results could be generalised to other populations. It was proposed that self-reported measures could be at risk of bias due to individuals not providing honest data regarding PA levels (Barka et al., 2025).

Study 3 - Bidirectional associations between physical activity and sleep in older adults: a multilevel analysis using polysomnography 
This study involved 92 individuals aged between 65-86 years old, it was a micro-longitudinal study involving the evaluation of sleep quality using polysomnography and questionnaires and how your physical activity can affect your sleep, the PA levels were measured using an accelerometer (Seol et al., 2022). The aim of this study was to examine the relationship between PA and both objective and subjective sleep quality. This study showed that individuals who take part in PA often have better non-rapid eye movement sleep more commonly known as deep sleep (Seol et al., 2022). 
There was a positive relationship found between taking part in low-intensity PA and NREM sleep, it was understood that individuals got an extra 7.53 minuets of NREM each night which then resulted in REM sleep being reduced (Seol et al., 2022). This study was conducted using polysomnography which has its own positives and negatives, it is a very accurate procedure that monitors the stages of sleep, airflow and movement during sleep (Rundo and Downey, 2019), however this can only be done in a sleep lab which isn't heavily available meaning that you can't gather as much information and data on different individuals. There are some limitations that this study has, the main one being that it took place during covid, this is a massive limitation as many individuals weren't able to do as much PA as they would have done previously (Seol et al., 2022), this could have affected individuals PA patterns leading to inaccurate relations to sleep quality and PA. 

[bookmark: _Int_gIwGZsl1]Throughout the research it is evident to see that all studies have found similar results for example all studies have found that physical activity can have an impact on individuals sleep quality, this is supported by Kredlow et al. (2015) who explains that PA has a positive impact on the total time spent asleep as well as sleep efficiency. Another study that supported these theories was Mead et al. (2019) who explains that physical activity can encourage healthier sleep patterns and also goes on to describe that the better sleep you have the more physical activity you can actually take part in, it is a positive cycle of both variables helping each other (Mead et al., 2019). There were some similarities in the 3 studies, an example of this is that two of the studies used self-reported sleep and physical activity tools like the Pittsburgh sleep quality index, the studies that used this method were Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, (2024) and Barka et al., (2025). However the other study used polysomnography, which is a very accurate procedure, and often viewed as the gold standard for measuring sleep quality (Seol et al., 2022). All the studies above put a big emphasis on the importance of sleep quality and physical activity on other health benefits one explaining that they can have a positive impact on cardiovascular health and high blood pressure (Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, 2024). This is supported by a different study which explains that low levels of PA and poor sleep quality are related to many medical problems cardiovascular disease being one of them (Atoui et al., 2021). The studies all involved different number of participants it ranged from 92 – 1340 this could indicate that the study completed by Barka et al., (2025) could be slightly more reliable as it provides a lot more data than the other studies, this theory is supported by (Barka et al., 2025) who states that using a bigger cohort can lead to more accurate results, unlike Seol et al., (2022) which only involved 92 participants not providing as much data to analyse. On the contrary to this, the study (Seol et al., 2022) using the least number of participants used the better tool for measuring sleep quality so therefore can also provide and accurate data set.
To summarise all 3 studies gathered related results despite the differences that each study had like the number of participants, the way in which they tracked sleep quality, and PA and the different age groups used for each study. 
[bookmark: _Int_OJ54dJ8b]Overall, it is clear that any individuals who take part in physical activity are likely to have a better sleep quality compared to those who do not do any PA. The evidence regarding if whether the time you exercise has an impact on sleep quality is limited and is something that could be researched further. Despite the connection between sleep quality and PA, different implications such as self-reported measures of sleep quality and PA along with smaller studies involving small groups of people could provide some inaccurate results. 
The goal of the personal data collection was to find out if there was a relationship between my sleep quality and physical activity and if the data I gathered had any similarities or differences to the studies above and other research that has been conducted. 
Figure 1: Physical activity diary 
	
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 
	Saturday 
	Sunday 

	Exercise type
	weight training 
	circuit training 
	4km run & weight training 
	weight training 
	weight training 
	rest day 
	3km walk 

	Intensity level 
	moderate 
	vigorous 
	moderate 
	moderate 
	moderate 
	N/A
	low 

	Time of day 
	6:00pm 
	5:30pm
	9:30am & 6:30pm 
	6:00pm 
	5:00pm 
	N/A
	2:00pm 

	Duration 
	1hr 
	1hr
	24mins & 1hr 
	1hr 
	1hr
	N/A
	47mins


Figure 2: Sleep and exercise duration 
[image: ]
I gathered the information about sleep quality by filling out the consensus sleep diary-M sample this tracked different things like the length of sleep, how often you wake up during the night, and the quality of sleep had. To track the physical activity levels, I filled out a 7-day physical activity diary. I recorded the length of physical activity along with the intensity and time of day I took part in the exercise, I used different apps like Strava and the fitness app to see the intensities of my workouts, this was done over a 7-day period. 
From my results I can see that the days that I take part in physical activity especially when the exercise is of a higher intensity, I have a better quality of sleep. This is apparent as the day that I completed a circuits class and the day that I went for a run I tracked a good sleep quality, and I felt well rested on these days and the days after. I also experienced less wakings during the night on these days. This is supported by Glavin, Matthew and Spaeth (2021) who explains that if individuals meet the recommended guidelines for physical activity which I do, there is an improvement in sleep quality. I personally feel that physical activity has a big impact on my quality of sleep, I feel that the time of day I take part in exercise has an impact on my sleep quality as well, this is contradicted by Turgay Altunalan, Arslan and Ahsen Oztel Ocakoglu, (2024) theory which explains that the time of day individuals take part in PA doesn't have a significant impact on sleep quality. However, Buman et al. (2014) believe that PA in the mid-afternoon has a more positive effect on sleep quality than PA in the mornings or evenings. I tended to exercise for at least an hour per day so I cannot comment on whether more or less than an hour of PA would affect my sleep in a positive or negative way. The results I gathered align with the research that I found and analysed regarding sleep quality and PA levels. 
[bookmark: _Int_nzZ0l4HJ][bookmark: _Int_lRsIOJ8m]There are discrepancies that can occur when individuals are tracking sleep and PA themselves, for example if an individual isn't physically active, they may lie about this as they are embarrassed about not meeting the recommended guidelines for PA. Similarly to this, individuals tracking their own sleep may not be reliable due to things such as poor sleep trackers like watches and phones which analyse heart rate and movement rather than brain activity. However, being able to use things like smart watches to track sleep are widely available and more cost effective than connecting individuals to polysomnography (PSG), which could help gather more data regarding sleep and physical activity (Kainec et al., 2024).          
I believe that the recording of my physical activity levels would be considered reliable as I have always tracked my exercise including heart rate, intensity, and duration along with the time that I completed the activity, this provides a lot of information and data to analyse. However, the reliability of my sleep measures could be argued due to not knowing exactly what time I wake up throughout the night and not timing how long these awakenings last for, I also don't wear a smart watch while sleeping so I am just going off memory the morning after, this could be unreliable as it is not completely accurate. There are multiple biases when tracking sleep quality and PA levels, the main one being that many individuals are ashamed of the lack of PA they take part in therefore may make this up. 
[bookmark: _Int_w8O4wXQw]From my research it is evident to see that there is a link between physical activity and sleep quality, the intensity of the exercise can also have an effect on sleep quality this was experienced when I completed a high intensity circuits class the sleep quality was improved. The data I collected personally was supported by multiple sources especially the 3 main articles that I analysed. Despite the link between sleep quality and PA levels there are many other factors that can also affect sleep quality that individuals may experience such as stress, anxiety, and work-life balance. 
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Appendix:
Figure 1: Physical activity diary 
	
	Monday 
	Tuesday 
	Wednesday 
	Thursday 
	Friday 
	Saturday 
	Sunday 

	Exercise type
	weight training 
	circuit training 
	4km run & weight training 
	weight training 
	weight training 
	rest day 
	3km walk 

	Intensity level 
	moderate 
	vigorous 
	moderate 
	moderate 
	moderate 
	N/A
	low 

	Time of day 
	6:00pm 
	5:30pm
	9:30am & 6:30pm 
	6:00pm 
	5:00pm 
	N/A
	2:00pm 

	Duration 
	1hr 
	1hr
	24mins & 1hr 
	1hr 
	1hr
	N/A
	47mins


Figure 2: Sleep and exercise duration 
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