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Background & Aim

Unhealthy lifestyles contribute to chronic inflammation, increasing the risk of atherosclerotic cardiovascular disease (ASCVD). Heat
stimulation of skeletal muscles may reduce inflammation, but research is limited. Our previous studies examined its effects on
human skeletal muscle cells and in vivo skeletal muscles, focusing on glucose metabolism and arteriosclerosis.

Additionally, poor dietary habits in young adults are a concern, and early interventions could be effective but remain understudied.
This study investigates the relationship between thermal habits, inflammation-related proteins, and arterial stiffness in young
adults.

Methods

This study included 25 healthy volunteers (9 men and 16 women) with a mean age of 21.28 == 1.43 years. Data collection involved a
qguestionnaire and interviews on thermal habits, measurements of arterial stiffness (brachial-ankle pulse wave velocity; baPWV and
ankle-brachial index; ABI), and assessments of serum inflammation-related proteins, including Interleukin-6 (IL-6), heat shock protein

70 (HSP70), and high-sensitivity C-reactive protein (hsCRP).

Results

The association between hot-tub bathing habits, chronic inflammation-related proteins, and arterial stiffness indicators was
analyzed in 25 participants (9 males, 16 females). Seventeen reported a daily hot-tub bathing habit. Nineteen regularly used hot
springs, while five used thermal devices.

Plasma IL-6 levels were significantly lower in those with an immersion hot-tub bathing habit overall (p = 0.04).
Only females showed significantly lower IL-6 levels (p = 0.018). No significant differences were observed in hsCRP, HSP70, or

baPWV in the overall, male, or female groups.
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Figure 1(a—c). Association of Bathing Habits with IL-6 and Arterial Stiffness

Plasma IL-6 levels were significantly lower in the overall (p = 0.04) and female (p = 0.018) groups with immersion bathing habits. No significant
difference was observed in males. Mann—-Whitney U test, p < 0.05

Among those with hot-tub bathing habits, HSP70 correlated with ABI (p = -0.795, p = 0.01) and hot-tub bathing temperature

(p =0.974, p = 0.00) in males.
In females, IL-6 correlated with ABI (p =-0.543, p = 0.03), and baPWV was negatively correlated with hot-tub bathing duration

(p =-0.5616, p = 0.045).

Table 1. Bivariate Relationships Between Inflammatory Markers, Arteriosclerosis, and Bathing Habits

Variable Pair Overall (p, p) Male (p, p) Female (p, p)
HSP70 vs ABI -0.2799, ns -0.7950, p=0.01** -0.0177, ns
HSP70 vs Bathing Temperature -0.0471, ns 0.9747, p=0.00*** -0.3132, ns
IL-6 vs ABI -0.2464, ns 0.1192, ns -0.5432, p=0.03**
baPWYV vs Bathing Duration 0.5055, p=0.038** - -0.3232, ns
baPWV vs Bathing Temperature -0.2964, ns -0.3591, ns -0.5616, p=0.045**
IL-6 vs Bathing Duration -0.41229, p=0.1* - -0.166, ns

Spearman’s rank correlation was used. *p < 0.1, **p < 0.05, ***p < 0.001, ns = not significant

Conclusions and Implications
In conclusion, lifestyle interventions, especially habitual hot-tub bathing, may support ASCVD prevention. This practice is
culturally ingrained in Japan and may be an accessible preventive approach that improves skeletal muscle function without

requiring dietary or exercise restrictions. * H %
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