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Fig. 1. Examples of the seasonal changes in body weight and
body composition of Subject 1 in January—December 2010
(male, 36 through 37 years old). (a) Body weight, (b) per-
cent of body fat, (c) percent of skeletal muscle, (d) fat mass,
and (e) mass of skeletal muscle. Thin lines indicate daily
changes; data are averaged over one-week intervals (gray
lines), and over one-month intervals (thick lines).
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Fig. 2. Effects of (a) season, (b) place of residence, and (c)
alcohol intake on the percent of body fat, based on data
for Subject 1 in 2005-2011 (male, 31 through 38 years
old). Differences in letters denote statistically significant
differences at alpha level of 0.05 based on Shaffer's tests
following one-way repeated-measures ANOVA (F,; 7
=229, P < 0.01 for month) and Tukey-Kramer tests fol-
lowing one-way ANOVA (F; ;43 = 106.3, P < 0.01 for city;
F; 545 = 170.8, P < 0.01 for alcohol intake). For city, MAT:
Matsuyama (Ehime Prefecture), KUS: Kusatsu (Shiga
Prefecture), SAP: Sapporo (Hokkaido), and KOC: Kochi
(Kochi Prefecture). The effect of alcohol was counted when
alcohol was consumed on the eveing before the BIA mea-
surement. The criteria for alcohol intake are approximately
equivalent to the following amout of ethanol: 0, 0 mL; 1,
<50 mL; 2, 50-100 mL; 3, >100 mL. Data are expressed as
mean * SD.
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Fig. 3. Effects of (a) season, (b) place of residence, and (c)
alcohol intake on the percent of skeletal muscle, based on
data for Subject 1 in 2005-2011 (male, 31 through 38 years
old). Differences in letters denote statistically significant
differences at alpha level of 0.05 based on Shaffer's tests
following one-way repeated-measures ANOVA (Fy; 7 =
24.8, P < 0.01 for month) and Tukey-Kramer tests following
one-way ANOVA (F; ;45 = 100.7, P < 0.01 for city; F; 1,45 =
151.7, P < 0.01 for alcohol intake). See Fig. 2 for city abbre-
viations and alcohol criteria. Data are expressed as mean *
SD.
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Fig. 4. Effects of season on (a) the percent of body fat and
(b) the percent of skeletal mucle, based on data for Subject
2 in 2006-2009 (male, 36 through 41 years old). Differences
in letters denote statistically significant differences at alpha
level of 0.05 based on Shaffer's tests following one-way
repeated-measures ANOVA (F, 4, = 30.5, P < 0.01 in body
fat; Fy; g, = 30.3, P < 0.01 in skeletal muscle). Data are
expressed as mean + SD.
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denote statistically significant differences at P-value of
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Abstract

The maintenance of an adequate body weight and
composition is a major determinant of the survival of
higher organisms including humans. The aim of the
present study was to clarify the seasonal changes in body
weight and composition, and factors affecting the percent
of body fat. Body weight and body composition, which
was measured by bioelectrical impedance analysis, were
measured on one male subject for 7 years and another
male subject for 4 years (Subject 1: age 31-38 years,
body mass index (BMI) 20.2, period 2005-2011; Subject
2: age 3641 years, BMI 19.8, period 2006-2009). There
was a tendency that the percent of body fat was low in
summer and high in winter. In contrast, the percent of
skeletal muscle had the reversed tendency. The ampli-
tudes of daily and seasonal fluctuations were greater in
body fat percentage than in skeletal muscle percentage,
indicating that skeletal muscle is a more stable com-
ponent of body than body fat. The percent of body fat
depended on the place of residence and alcohol intake.
The body fat percentage took a higher value in a high-
latitude region (Sapporo, Hokkaido), and it decreased
with the amount of alcohol intake on the previous day.
These results suggest that low-temperature conditions

are likely to stimulate the storage of body fat. The effect
of drinking on the body fat percentage may be related to
alcohol-induced swelling of the body.
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