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Association between Exercise and
Metabolic Syndrome in Koreans (J Obes
Metab Syndr 2018;27:117-24)
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Physical activity is beneficial for the prevention and treatment of
metabolic syndrome. However, when physicians recommend exer-
cise to their patients, there are several factors that need to be con-
sidered, such as the type, frequency, and duration of physical activi-
ty. In addition, metabolic syndrome is a cluster of conditions, and
the effect of exercise may be different between blood glucose or
lipid conditions, blood pressure, and abdominal obesity. We have
previously investigated the association between physical activity
and metabolic syndrome.'

Based on the data from the Korea National Health and Nutrition
Examination Survey (KNHANES 2007-2009), we showed that
the prevalence of metabolic syndrome was significantly lower in
the moderate to vigorous exercise group than that in the walking
only group and no exercise group. For the metabolic components,
the moderate to vigorous exercise group showed a lower risk of ab-
dominal obesity and dyslipidemia. The risk of fasting hyperglyce-
mia tended to be lower in both the intense exercise group and the
walking only groups than in the no exercise group, but this was not
the case for high blood pressure.

As a reader mentioned, there was another study showing the
beneficial effects of exercise on the prevalence of metabolic syn-
drome using the KNHANES (1999-2012).2 The study calculated
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the prevalence of metabolic syndrome and the mean values of met-
abolic components according to a frequency of 0 to 7 per week for
each exercise type. This study design reflects the original question-
naire, the International Physical Activity Questionnaire short form
(IPAQ-SF) with two questions (number of days of flexibility and
muscle power exercise per week). In contrast, our study was based
on three groups defined by exercise intensity, regardless of frequen-
cy. In previous studies on the validity of IPAQ-SF in Koreans, exer-
cise volume tended to be inflated in the intense physical activity
group, resulting in a difference between energy expenditure (EE)
calculated by the IPAQ-SF and actual EE measured by an acceler-
ometer.>* The reliability on the time spent walking was low, which
may be due to daily variation.* A systematic review revealed that
the validity of the IPAQ-SF was low; while some acceptable corre-
lations were shown with vigorous activity or walking.® Since the
frequency and duration of moderate exercise are strongly correlated
with those of vigorous exercise, we combined the respondents who
answered that they performed moderate exercise and vigorous ex-
ercise. It was also considered that the questionnaire about moder-
ate exercise and vigorous exercise included the same exercise items,
such as swimming and tennis. Because the frequency and duration

of each physical activity intensity varied and overlapped, they were
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not considered in the definition of the exercise group. In fact, there
was no trend in the prevalence of metabolic syndrome according to
the frequency and duration of each category of physical activity in-
tensity. Although the prevalence of metabolic syndrome was low
among the participants who performed moderate exercise for §
days per week and vigorous exercise for 6 days per week, it was
rather high in those who performed moderate or vigorous exercise
for 7 days per week. Regardless of exercise intensity, time spent on
exercise at any one time was about 1 hour on average; the total
time per week was strongly correlated with the days of exercise, and
it was not associated with the prevalence of metabolic syndrome.'

As the reader also noted, the effect of exercise on metabolic syn-
drome can be influenced by several other factors, such as body
composition, cardiorespiratory fitness, and being post-menopause.
Low muscle mass or abdominal obesity has a negative influence on
physical performance.®” A recent meta-analysis demonstrated not
only a preventive effect of physical activity on sarcopenia but also a
significant association between sarcopenia and physical activity.®
Insulin-like growth factor-1, adipokines, and sex hormones seem to
be involved in the mechanisms underlying the relationship be-
tween body composition and physical activity.”'® We performed
multiple logistic regressions for the risk of metabolic syndrome and
its components in three-stage models with adjustment for age, sex,
body mass index, total energy intake, smoking, alcohol intake, and
household income. The competence of an exercise participant af-
fects their exercise performance, and the effects of exercise on the
body are integrative and multidirectional. It would be interesting to
further consider the dynamic factors related to exercise perfor-
mance and the effect of exercise in association with body composi-
tion.

As mentioned at the end of our manuscript, we agree that several
studies need to be conducted to establish the best exercise recom-
mendations. This study also started to obtain clues about exercise
prescription for patients with metabolic disorders. Although it was
a cross-sectional study and the causal relationship was difficult to
be determined, many efforts have been made to establish a statisti-
cal design that best reflects the real world. Through the reader’s in-
sightful perspectives in the letter, we have been able to explain the
background of this study design and broaden our views on the as-
sociation between physical activity and metabolic syndrome. We
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sincerely appreciate the letter and the opportunity to respond to it
for the Journal of Obesity & Metabolic Syndrome.
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