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Dear Editor,
In our previous article entitled “Low-intensity walking as mild

medication for pressure control in prehypertensive and hyperten-
sive subjects: how far shall we wander?” published in this journal
[1], we reported mild but significant reductions in both blood
pressure (BP) and heart rate (HR) after low-intensity walking at a
speed of 3 km/h (2.5 metabolic equivalents of task, METs),
accompanied by a transient elevation in urine β-endorphin. In a
recent study observing environmental influence on low-intensity
walking, we found unexpectedly interesting results that we would
like to share with the readers of the journal.
In the aforementioned study, walking was usually performed in

the open air during the day but occasionally indoors when it was
raining or either too cold or too hot outside. We further designed
a study of the difference between low-intensity walking with
sunshine (sunny walking) and without sunshine (sunless walking)
for 1 h in normotensive subjects aged 19–74 years. Sunny walking
was performed on sunny days in open venues where the
participants walked in the sun (sunbathed). Sunless walking was
performed indoors with only indoor lamplight or outdoors with
minimal sunlight on overcast days.
It was interesting to find that sunny walking and sunless

walking resulted in similar reductions in resting HR but discrete
effects on BP. As shown in Table 1, sunny walking caused a brief
but significant decrease in both resting BP and HR, as we observed
previously [1, 2]. Sunless walking, however, produced no clinically
meaningful reduction in BP in addition to the reduced HR. Sunny
walking also resulted in elevated urine β-endorphin output during
walking, whereas sunless walking did not. The lack of β-endorphin
change during sunless walking was contrary to our previous
proposal that low-intensity walking per se elevated β-endorphin,
which might partly count for the walking-related reduction in BP.
β-Endorphin was tested with a previously used enzyme-linked
immunosorbent assay (Wuhan Elabscience Biotechnology Co., Ltd,
China) [1, 2]. These findings suggest that low-intensity walking
reduced HR independently of β-endorphin. Different mechanisms
should be involved in the cardiovascular effects of walking in
different environments. Additionally, sunny walking has a greater
effect.
Sunny walking elevated the surface temperature of the

extremities (palm) but not that of the forehead (Table 1). Sunless
walking, in contrast, decreased the temperature of both the palm
and forehead. The warming of the extremities by the sun during
walking could promote circulation and vasodilation of the skin

vasculature that may contribute to BP reduction in addition to β-
endorphin. The surface temperature reduction during walking
with no sunlight exposure might be caused by walking-enhanced

Table 1. Parameters before and after sunny and sunless walking

Sunny
walking

Δ Sunless
walking

Δ

n 35 35

Age, year 22.8 ± 9.2 25.2 ± 13.2

Body weight,
kg/m2

21.5 ± 2.2 21.3 ± 2.1

Mean arterial pressure (mmHg)

Prewalk 87 ± 8 86 ± 8

Postwalk 84 ± 7** −3.1 ± 4.9 86 ± 7 −0.4 ± 5.3

Heart rate (beats/min)

Prewalk 83 ± 13 78 ± 11

Postwalk 78 ± 13** −4.9 ± 7.5 74 ± 12** −5.2 ± 5.4

Forehead surface temperature (°C)

Prewalk 36.6 ± 0.4 36.4 ± 0.8

Postwalk 36.6 ± 0.3 0.00 ± 0.36 36.2 ± 0.9** −0.25 ± 0.48

Palm surface temperature (°C)

Prewalk 35.8 ± 1.1 36.0 ± 1.1

Postwalk 36.3 ± 0.8* 0.56 ± 0.99 35.0 ± 1.7** −1.05 ± 1.64

Urine β-endorphin output (pg/h)

Prewalk 4458 ± 3572 6402 ± 4934

Postwalk 7280 ± 6623* 2822 ± 6708 5731 ± 4255 −670 ± 4589

Log-transformed urine β-endorphin, log (pg/h)

Prewalk 3.55 ± 0.28 3.67 ± 0.37

Postwalk 3.74 ± 0.31** 0.19 ± 0.37 3.63 ± 0.38 −0.04 ± 0.43

Urine albumin output (µg/h)

Prewalk 214 ± 210 326 ± 286

Postwalk 275 ± 300 60 ± 318 221 ± 185 −105 ± 279

Log-transformed urine albumin, log (µg/h)

Prewalk 2.20 ± 0.33 2.31 ± 0.47

Postwalk 2.20 ± 0.50 0.00 ± 0.53 2.24 ± 0.31 −0.09 ± 0.47

*P < 0.05, **P < 0.01 versus respective prewalk values; Δ, changes listed for
reference without statistical analysis. n= 30-32 for β-endorphin and n= 18-
30 for albumin. Values are the mean ± SD
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circulation that promoted the dissipation of body heat without
much heat-related cutaneous vasodilation.
Sunlight includes a broad spectrum of wavelengths, including

ultraviolet (UV), far-infrared and infrared rays, which have been
shown to affect cardiovascular function in different studies [3–
5]. It was reported that whole body UV radiation was associated
with the cutaneous release of enzyme-independent nitric oxide
(NO) and a greater decrease in BP than was produced by skin
heating [3, 4]. During our sunny walking, a limited area of body
skin (i.e., the head and hands) was exposed to sunlight. It
remains to be determined which contributes more to lowering
BP during sunny walking, UV radiation-related NO, far-infrared/
infrared radiation, the heating of the body, or other vasodilating
factors.
Collectively, our data suggest that sunny walking lowers BP and

HR by multiple mechanisms. Mild exercise in the open air with
sunlight exposure may provide additional benefits to the
cardiovascular system in hypertensive individuals who perform
little outdoor physical activity.
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