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[bookmark: OLE_LINK1]The Relationship Between Sleep and Exercise: An Analysis of Current Research and Personal Data Reflection
Sleep and exercise are fundamental components of health and wellbeing. Research suggests that physical activity can improve sleep quality and duration, while poor sleep may negatively affect motivation for exercise and physical activity (Huang, et al., 2021). This literature review critically examines three peer-reviewed studies exploring the relationship between sleep and exercise. Methodological issues such as measurement tools and study design are also evaluated.
Study 1: Bidirectional relationship between sleep and physical activity 
(Huang, et al., 2021) conducted a longitudinal analysis of 38,601 UK Biobank participants to explore how physical activity patterns and sleep behaviours influence one another over a follow-up of approximately 6.9 years. Physical activity was categorised into ‘active’ and ‘inactive’ profiles and sleep was measured using self-report composites. The findings showed evidence that poor sleep increased odds of later physical inactivity, while higher initial physical activity was linked with healthier sleep patterns at follow-up. This suggests a bidirectional relationship. 
Key evaluation:
· Strengths: Large sample from a well-characterised UK group; longitudinal design supports chronological patterns.
· Limitations: Reliance on self-reported sleep measures reduces precision; activity categories did not capture intensity nuances (Huang, et al., 2021).
· Implications: This design goes beyond simple correlation, highlighting long-term rather than short versus no exercise differences.
(Willets, et al., 2018) utilised accelerometer data from 91,105 UK Biobank participants to objectively assess physical activity behaviours and sleep duration. Using machine-learning classification, sleep episodes and activity patterns were quantified over seven days. This study reported that higher physical activity and healthier res-activity rhythms were associated with longer sleep duration and reduced sedentary behaviour. Such objective measures strengthen the inference that lifestyle behaviours are tightly linked. 
Key evaluation:
· Strengths: Objective, device-measured data avoids self-report bias – a major issue in sleep and exercise research.
· Limitations: Week-long data cannot capture long-term variation; causality remains unclear without intervention.
· Implications: Objective measurement offers robust evidence that physical activity correlates with healthier sleep profiles.

Study 3: Physical activity as a moderator of sleep, depression and health-related quality of life 
(Hu, et al., 2022) examined older adults within the UK (aged >60) using ‘UK Biobank data’ to investigate how physical activity might influence the relationship between sleep quality and health-related quality of life (HRQoL) with depression as a mediator. Sleep quality and duration were linked to HRQoL, and increased physical activity decreased the negative effects of poor sleep on depression and quality of life. This highlights mediators (depression) and moderators (activity) in the sleep-exercise relationship.
Key evaluation:
· Strengths: Incorporates psychosocial factors (e.g. depression) that may influence or confound the sleep-exercise relationship; robust statistical modelling. 
· Limitations: Older age sample limits transferability to young adults/ university students. Sleep measures were subjective.
· Implications: This study demonstrates that physical activity can buffer the adverse effects of poor sleep on mental health and wellbeing. 
Discussion: direction, strength and mediators 
Across the studies reviewed: 
· Direction: There is consistent evidence that physical activity tends to predict better sleep patterns over time. Conversely, poor sleep may reduce activity engagement (Huang, et al., 2021).
· Strength: UK Biobank studies with objective activity data show moderate to strong associations between activity and sleep behaviours. 
· Mediators: Psychological factors (e.g. depression) and stress likely mediate this relationship  (Hu, et al., 2022). Similarly, physiological pathways involving stress hormones like cortisol may link exercise and sleep quality (De Nys, et al., 2022).
Overall, Research supports a beneficial role of exercise for sleep, although the extent can vary by age, exercise intensity and other lifestyle factors. 
Methodological evaluation 
Self-report vs objective measures
Self-reported sleep and exercise (e.g. surveys) are cost-effective but prone to recall bias and social desirability effects. Objective methods like accelerometers provide more reliable real-world data but require cost and analytical complexity (Willets, et al., 2018).
Observational vs interventional designs
Longitudinal cohorts (e.g. UK Biobank) help establish temporal trends but cannot prove causation without experimental control. Interventional studies (exercise programmes) generally show stronger casual interference but may suffer from limited ecological validity. 
Population generalisability 
Studies focussed on middle-aged and the elderly population, may not generalise to university students or younger adults due to age-related changes in sleep and exercise habits.
Personal data collection and reflection 

	Day
	Sleep Time
	Duration (hrs)
	Quality
	Exercise Type
	Duration
	Intensity

	Mon
	23:00-7:00
	8
	Good
	Gym (weights) and walk
	45 min and 60 min
	Moderate

	Tues
	22:30-7:00
	8.5
	Good
	Gym (weights) and walk 
	40 min and 60 min 
	Moderate

	Wed
	22:00-6:00
	8
	Good
	Gym (incline walk)
	45 min
	Moderate- high

	Thurs
	23:00- 7:00
	8
	Good
	Gym (weights) and walk
	60 min and 45 min 
	Moderate

	Fri
	2:00- 6
	4
	Poor (alcohol)
	Walk
	60 min
	Light

	Sat
	4:00-7:00
	3
	Poor (alcohol)
	None
	0
	N/A

	Sun
	22:00-7:00
	9
	Good
	Walk 
	30 min
	Light



Patterns and reflections 
Association between exercise and sleep quality 
My data shows that days with even light exercise (Mon-Wed, Sun) tended to influence a sleep positively, allowing myself to fall asleep faster and for a longer duration. For example, moderate exercise on Monday and Tuesday were followed by good sleep. This pattern proves UK Biobank’s findings that physical activity is linked to healthier sleep behaviours (Huang, et al., 2021).
Conversely, poor sleep (Friday-Sat) was most probably influenced by alcohol consumption, low/ no exercise and later bedtime and insomnia symptoms those days, illustrating how other lifestyle factors can confound the exercise-sleep relationship (Hu, et al., 2022).
(Thakkar, et al., 2015) investigated how alcohol affects sleep regulation. The authors found strong evidence that alcohol consumption, especially binge drinking, disrupts sleep homeostasis, which is the body’s internal process that balances sleep and wakefulness. Rather than just making people fall asleep faster, alcohol interferes with the normal structure and quality of sleep, leading to fragmented sleep and poorer overall rest. The disruption to sleep homeostasis may be a key reason why people experience disturbed sleep after drinking heavily. 
Another study (Ozer, et al., 2013) explored other factors that may influence university students’ (like myself) sleeping habits. Researchers surveyed 256 university students in Turkey using self-report questionnaires to identify physical, psychological, biological and social influences on sleep. 
Key findings:
· Students most commonly reported psychological problems, stress, sadness, depression and anxiety as major contributors to poor sleep.
· Environmental issues – such as tobacco smoke in the room, noise, poor air quality and scents were frequently noted as factors that disturbed sleep. 
· Biological factors like pain, fatigue, strenuous activity and physical activity were also identified.
· Social stressors, especially from family problems were reported as also affecting sleep quality.
The study concluded that a complex mix of psychological, physical, environmental and social factors contribute to poor sleep among university students. These factors could explain some sleep concerns I have myself occasionally. The author recommended students are encouraged to adopt better sleep hygiene, stress management and time management, to improve sleep quality. 
Limitations of self-monitoring and self-report
Measurement variable
· Subjective quality ratings depend on mood and recall, whereas objective measures (e.g actigraphy) capture more accurate physiological sleep metrics.
· Exercise reporting may overlook intensity fluctuations, leading to misclassification 
Oberser effect
Knowing I am monitoring sleep and exercise can influence behaviour (e.g. exercise habits change) limiting ecological validity.
These limitations cause criticisms of self-reported methods in research, highlighting the importance of using mixed research methods (Huang, et al., 2021).
Conclusion 
To conclude, this review has examined the relationship between sleep and exercise through analysis of current research and personal self-monitoring data. Overall, the evidence consistently supports a bidirectional relationship, showing that physical activity is associated with improved sleep quality and duration., while insufficient or poor-quality sleep may reduce motivation and engagement in exercise. Finding from a range of studies including UK Biobank studies (Huang et al., 2021; Willets et al., 2018) provide strong evidence that physical activity predicts healthier sleep behaviours over time, particularly when measured without bias. 
 The reviewed literature also highlights the complexity of this relationship, showing that psychological and lifestyle factors such as depression, stress, alcohol consumption and age significantly influence sleep outcomes. (Hu, et al., 2022) showed that physical activity can act as a risk-reducing factor, reducing the negative effects of poor sleep on mental health and quality of life. These findings emphasise that sleep and exercise should not be considered alone, but rather as part of a broader mind/body perspective. 
Personal data reflections largely mirrored the research findings, showing days that involved light-to-moderate exercise generally followed by better sleep quality and duration. Conversely, nights of poor sleep were associated with alcohol consumption, reduced physical activity and later bedtimes, supporting existing evidence that lifestyle behaviours can confound the exercise-sleep relationship (Thakkar et al., 2015; Ozer et al., 2013). This reinforces the importance of considering multiple interacting factors when evaluating sleep patterns, particularly among university students. 
Despite these consistent patterns, methodological limitations remain evident. Heavy reliance on self-report measures, both in research and self-monitoring, reduces measurement precision and may introduce bias. While objective measures, including accelerometers, improve reliability, the observational designs restrict casual inference. Future research would benefit from mixed-method approaches and intervention-based studies, particularly in younger adult populations, to better clarify cause and effect links. 
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