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Background: Musculoskeletal pain is a common concern among young adults and 

may affect physical functioning, academic performance, occupational productivity, 

and quality of life. Physical activity and sleep quality are potentially modifiable 

factors that may influence pain development, persistence, and recovery. 

Objective: This mini-review examines the relationship between physical activity, 

sleep quality, and musculoskeletal pain among young adults, emphasizing relevant 

mechanisms, clinical implications, and research priorities. 

Review: Regular physical activity supports muscular conditioning, physical 

function, and general health, whereas prolonged sedentary behaviour and 

inadequate recovery may contribute to musculoskeletal complaints. Poor sleep 

quality has been associated with increased pain susceptibility and an elevated risk 

of chronic musculoskeletal pain. Evidence also indicates a potentially bidirectional 

relationship between sleep disturbances and persistent pain. These associations may 

be influenced by psychological stress, sedentary behaviour, ergonomic exposures, 

and individual differences in pain processing. 

Conclusion: Physical activity and sleep quality should be considered together 

when assessing musculoskeletal health in young adults. However, direct evidence 

establishing causal relationships within this specific age group remains limited. 

Longitudinal studies and controlled trials are required to determine whether 

interventions combining exercise, sedentary-behaviour reduction, and sleep 

improvement provide additional benefits for pain prevention and management. 
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INTRODUCTION 
 

Musculoskeletal pain involving the neck, shoulders, back, and extremities is an important health concern among 

young adults. University students and young professionals may experience prolonged sitting, repetitive 

activities, extended screen exposure, irregular sleep schedules, and considerable academic or occupational 

demands. The coexistence of these behavioural exposures may contribute to musculoskeletal discomfort and 

functional limitations. Physical activity is essential for maintaining muscular strength, endurance, joint 

mobility, and physical capacity. Evidence from systematic reviews suggests that exercise can improve pain and 

physical function in several chronic pain conditions, although the magnitude of benefit varies across 

populations and interventions. [1] Insufficient sleep may affect pain perception, emotional regulation, fatigue, 

and recovery. Prospective evidence also suggests that sleep disturbances and chronic musculoskeletal pain may 

influence one another over time. [2] Understanding these relationships is relevant to physiotherapy because pain 

management may require attention to behavioural and lifestyle factors in addition to local physical impairments. 

This mini-review critically discusses the potential influence of physical activity and sleep quality on 

musculoskeletal pain among young adults and identifies priorities for future research. 
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PHYSICAL ACTIVITY AND MSK PAIN 

 

Physical activity encompasses structured exercise, 

sports, walking, cycling, active transportation, and 

movement performed during daily activities. 

Appropriate physical activity supports 

musculoskeletal conditioning and may improve 

movement tolerance and functional capacity. Exercise 

may also influence pain through physiological 

adaptation, improved psychological well-being, and 

changes in pain modulation. [3] Insufficient physical 

activity may contribute to reduced muscular 

endurance and physical conditioning. When combined 

with prolonged sedentary behaviour, it may be 

associated with discomfort during sustained postures, 

repetitive movements, or demanding daily activities. 

Young adults who spend substantial time studying or 

working at computers may experience neck, shoulder, 

and lower-back symptoms alongside limited 

opportunities for movement. Nevertheless, sedentary 

behaviour and physical inactivity are distinct 

exposures. An individual may meet recommended 

exercise targets but still spend much of the day sitting.  

 

Similarly, prolonged sitting does not independently 

establish the cause of pain. Ergonomic conditions, 

psychosocial stress, previous injuries, workload, and 

individual susceptibility may contribute to the 

observed associations. The relationship between 

physical activity and pain is also influenced by 

exercise intensity and progression. Sudden increases 

in training volume, repetitive loading, inadequate 

recovery, or inappropriate technique may provoke 

symptoms. Consequently, physiotherapy 

interventions should emphasize individualized 

exercise selection, progressive loading, adequate 

recovery, and symptom monitoring rather than simply 

increasing activity without considering functional 

capacity.  

 

The World Health Organization recommends that 

adults undertake 150–300 minutes of moderate-

intensity aerobic physical activity or 75–150 minutes 

of vigorous-intensity activity weekly, alongside 

muscle-strengthening activities involving major 

muscle groups on at least two days per week. [4-6] 

These recommendations support overall health and 

should be adapted to individual needs. They should 

not be interpreted as a specific dose proven to prevent 

all forms of musculoskeletal pain. 

 

SLEEP QUALITY AND MSK PAIN 

 

Sleep quality involves more than sleep duration; it also 

includes sleep continuity, perceived restfulness, sleep 

initiation, and daytime functioning. Poor sleep may 

manifest as difficulty falling asleep, frequent 

awakenings, non-restorative sleep, or daytime fatigue. 

These problems may interfere with physical recovery, 

concentration, emotional regulation, and tolerance of 

everyday demands. A systematic review and meta-

analysis by Runge et al. examined prospective 

associations between sleep problems and chronic 

musculoskeletal pain in adults. Across 16 articles 

representing 11 study populations and 116,746 

participants, baseline sleep problems were associated 

with increased odds of chronic musculoskeletal pain 

in the short term (odds ratio [OR] 1.64, 95% 

confidence interval [CI] 1.01–2.65) and long term 

(OR 1.39, 95% CI 1.21–1.59). The authors also found 

evidence suggesting that existing chronic 

musculoskeletal pain may increase the risk of 

subsequent sleep problems, although certainty 

differed between outcomes [7-10] 

 

These findings support an association between sleep 

disturbances and persistent pain, but they should be 

interpreted cautiously. The review included adults 

across broader age groups, and the reported estimates 

cannot be assumed to apply directly to young adults. 

Furthermore, observational evidence cannot establish 

that sleep disturbances independently cause 

musculoskeletal pain. Several mechanisms may 

explain the relationship. Inadequate sleep may alter 

pain sensitivity, emotional responses, stress 

regulation, and central nervous system processing. 

Fatigue may also reduce physical activity and impair 

daily functioning. Conversely, pain-related 

discomfort may delay sleep onset, interrupt sleep, and 

reduce perceived sleep quality. These processes may 

reinforce one another, potentially contributing to 

persistent symptoms. 

 

INTERACTIONS BETWEEN PHYSICAL 

ACTIVITY, SLEEP, AND PAIN 

 

Physical activity and sleep quality may interact 

through behavioural, physiological, and psychological 

pathways. Regular physical activity can support 

general well-being and sleep, whereas inadequate 

sleep may contribute to fatigue and reduced 

motivation to exercise. Musculoskeletal pain may 

further restrict movement and interfere with rest, 

creating a potentially self-perpetuating cycle. For 

example, a young adult with recurrent neck discomfort 

may reduce exercise, remain seated for longer periods, 

and experience disturbed sleep. Subsequent fatigue 

and increased pain sensitivity may make physical 

activity more difficult. Although this pathway is 

plausible, the sequence and strength of these 
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relationships may differ between individuals and 

cannot be assumed from cross-sectional associations 

alone. Psychological distress, academic pressure, 

anxiety, depressive symptoms, screen exposure, and 

ergonomic factors may influence both sleep and pain. 

Physical activity may also be affected by employment, 

access to recreational facilities, and individual health 

conditions. [11-14] These variables should therefore be 

considered when examining the independent and 

combined associations of sleep and activity with 

musculoskeletal symptoms. A critical distinction is 

that an association between poor sleep and pain does 

not prove that sleep improvement alone will resolve 

symptoms. Similarly, evidence supporting exercise 

for some chronic pain conditions does not establish 

that every activity or exercise programme will be 

equally effective. Research should determine whether 

interventions targeting both behaviours produce 

additional benefits compared with approaches 

addressing either factor individually. [15-19] 

 

IMPLICATIONS FOR PHYSIOTHERAPY 

PRACTICE 

 

Physiotherapists can incorporate physical activity 

patterns, sedentary behaviour, sleep complaints, and 

functional limitations into a comprehensive 

assessment of young adults with musculoskeletal pain. 

Such an approach may identify modifiable factors that 

are not apparent when evaluation focuses exclusively 

on the painful body region. Individualized 

management may include progressive strengthening, 

aerobic exercise, movement breaks during prolonged 

sitting, ergonomic education, and advice regarding 

regular sleep routines. [20-24]  

 

Sleep-related guidance may address consistent 

bedtimes, a suitable sleep environment, and reduction 

of stimulating activities near bedtime. Persistent or 

severe sleep disturbances may warrant further 

assessment by an appropriate healthcare professional. 

Clinical monitoring should include pain intensity, 

functional disability, sleep quality, activity levels, and 

participation in daily activities. Exercise should be 

progressed according to individual capacity and 

clinical presentation. Where symptoms are persistent 

or unexplained, assessment should also consider 

alternative clinical causes rather than attributing pain 

solely to inactivity or poor sleep. Although these 

strategies are clinically reasonable, evidence is 

insufficient to conclude that a combined exercise-and-

sleep intervention is universally superior to 

established condition-specific care. Comparative 

clinical trials are necessary to establish the 

effectiveness, feasibility, and appropriate components  

of integrated interventions. 

 

RESEARCH GAPS AND FUTURE 

DIRECTIONS 

 

Further research should prioritize young-adult 

populations, particularly university students and 

early-career professionals. Longitudinal studies could 

clarify whether poor sleep and low physical activity 

precede musculoskeletal pain or primarily develop in 

response to existing symptoms. Measurement quality 

is another important consideration. Self-reported 

activity and sleep questionnaires are practical but may 

be affected by recall and reporting bias. Future studies 

could combine validated questionnaires with wearable 

activity monitors, objective sleep measurements 

where appropriate, standardized pain assessments, and 

functional outcome measures.  

 

Researchers should distinguish structured exercise 

from total physical activity and sedentary time. 

Studies should also assess pain location, duration, 

intensity, and related disability while accounting for 

potential confounders, including psychological 

distress, screen exposure, ergonomic conditions, and 

previous musculoskeletal injury. Finally, randomized 

controlled trials could compare usual care, exercise-

based interventions, sleep-focused interventions, and 

combined programmes. Such research would help 

establish whether improvements in sleep and activity 

have independent, additive, or interactive effects on 

pain and physical functioning. Transparent reporting 

and appropriate adjustment for confounding are 

essential for translating findings into evidence-based 

physiotherapy practice. 

 

CONCLUSION 

 

Physical activity and sleep quality are important, 

potentially modifiable factors in musculoskeletal 

health. Appropriate physical activity supports 

physical conditioning and may improve pain-related 

function, while poor sleep is associated with an 

increased risk of chronic musculoskeletal pain in adult 

populations. Evidence also suggests that sleep 

disturbances and persistent pain may influence one 

another. However, the strength and direction of these 

relationships specifically among young adults remain 

insufficiently established. Physiotherapy assessment 

should consider activity patterns, sedentary behaviour, 

sleep quality, and functional outcomes together. Well-

designed longitudinal studies and controlled trials are 

needed to determine whether integrated lifestyle 

interventions improve musculoskeletal pain and 

disability beyond standard care. 
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