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Background: Pain perception (PP) is a complex human trait shaped by biological 

characteristics and environmental conditions. From an anthropological perspective, 

variability in pain sensitivity reflects interactions between body build, physiological 

regulation and external stressors (e.g. hypoxia, thermal extremes). Body composition 

influences thermoregulation and metabolic processes and may therefore contribute to 

individual differences in sensory thresholds, pain thresholds and pain tolerance.  

Objective: The aim was to assess whether body composition is associated in 

differences in PP under various environmental conditions. 

Subjects and methods: The study included 45 individuals (62% men, mean age 27.96). 
Participants completed controlled laboratory sessions in a thermoclimatic chamber under 

baseline conditions, simulated altitude (4200 m asl), heat (+42 °C) and cold (-10 °C). Sensory 

thresholds, pain thresholds and tolerance were assessed using electrical stimuli. Body 

composition was assessed using bioimpedance. Analysis of covariance was used to examine 

the effects of environmental conditions and body characteristics on pain‑related outcomes. 

Results: Body build and composition characteristics associated with individual 

sensory, pain and tolerance thresholds. In hypoxic conditions, sensory thresholds were 

significantly associated with sex (p<0.01), body mass (p<0.05), and muscle mass (p<0.05). 

During cold exposure (-10°C), total body water percentage significantly related with 

sensory thresholds (p<0.05). Under elevated ambient temperature (+42°C), muscle mass 

(p<0.05) and BMI (p<0.05) were significant predictors of pain tolerance. 

Conclusions: Body build and composition are associated with differences in PP under 
specific environmental conditions. Sensory thresholds were related with somatic 

characteristics in hypoxia and cold, while pain tolerance in heat was related to muscle mass 

and BMI. These findings highlight the importance of considering environmental context 

and body composition when examining human variability in pain responses. 
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