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weights and one pair of 500 gm wrist weights to be worn
during the activities of daily living three days per week for
at least 20 min. BMI, waist circumference (WC), waist-to-
hip ratio (WHR), body fat percentage (BF%) and skel-
etal muscle percentage (SM %) were measured at baseline,
week 6, month 3 and month 6.

Results: Eighty-nine participants completed this study.
There were significant reductions in BMI only at week six
for the dumbbell group. No significant BMI changes were
observed for the ankle-wrist weight group. Significant
improvements of WC, WHR, BF%, and SM% were
observed in both intervention groups from baseline at
week 6, month 3, and month 6.

Conclusion: Resistance exercise using either dumbbells or
ankle-wrist weights produced significant improvements in
certain components of body composition and anthropo-
metric parameters.
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Introduction

Cardiovascular diseases (CVDs) are a group of disorders
of the heart and blood vessels that includes coronary heart
disease, cerebrovascular disease, peripheral artery disease,
rheumatic heart disease, congenital heart disease, deep vein
thrombosis and pulmonary embolism."” In 2010, the
number of deaths caused by CVDs was 18.1 million. By
2030 it is predicted that 55 million people will die because
of NCDs, with 23.3 million annual deaths caused by CVDs
(primarily heart disease and stroke).”

Obesity and overweight are defined as an abnormal or
excessive accumulation of fat that presents health risks,
specifically the risk of CVDs.” WHO defines overweight as a
body mass index (BMI) of greater than or equal to 25; people
with a BMI greater than or equal to 30 are considered obese.’
In the Asian population, it has been observed that health
risks increase below the BMI cut-off point of 25 kg/mz.
For this reason, a lower cut-off point for overweight
(>23.0 kg/mz) has been proposed for use in these
populations.4

Physical inactivity or a lack of physical activity is one of
the most important public heath challenges in the 21st cen-
tury; it might even be the most important.” It has been
identified as the fourth-highest risk factor for global mor-
tality (6% of all deaths globally) and was estimated to be the
main cause of approximately 21—25% of breast and colon
cancers, 27% of diabetes cases, and 30% of ischemic heart
disease burden.’

The importance of resistance exercise in promoting health
and preventing chronic diseases has become increasingly

recognized7“8 because it has great potential not just to
improve skeletal muscle strength, endurance, power, and
neuromuscular function” but also to contribute to the
prevention and management of atherosclerotic coronary
heart disease, hypertension, diabetes, overweight, and
obesity.lo‘” However, traditional resistance training using
weight machines is resource intensive, potentially resulting
in lower adherence.'”> To improve adherence, a simpler and
easier method of resistance training should be an integral
component of any training program that aims to reduce
obesity, CVD risk and overall health, especially at the
community level. Resistance training using lighter weights,
such as light dumbbells, does not require many resources
and has proven beneficial in improving overall health.'>™!°
This study was conducted to compare the effect of light
resistance training using dumbbells and ankle-wrist weights
on body composition and anthropometric measurements.

Materials and Methods
Study design

This randomized community trial was conducted in
Tumpat District, Kelantan (which is situated on the East
Coast of Peninsular Malaysia), from March 2012 through
August 2012. The calculation for the required sample size
was performed using STATA software (sample size calcula-
tion of means with repeated measures), with a type I error of
5% and type II error of 20%. The sample size obtained was
66 participants per group (after 40% dropout), resulting in
132 participants overall. Participants aged 18 to 60 years old
who volunteered to participate with a body mass index
(BMI) equal to or greater than 23.0 kg/m2 were included in
this study. Those who were pregnant, who were on any
weight management treatment/program, who had existing
joint pain that restricted physical movements, or who had
existing cardiac conditions (NYHA Functional capacity
class II, III and IV) were excluded. All of the participants
were randomized into two equal-sized groups using block
randomization: a light resistance training group using
dumbbells and a light resistance-training group using ankle-
wrist weights. The randomization sequence was concealed
using sealed envelopes.

Light resistance training protocol

Dumbbell exercise

A dumbbell exercise was performed with a pair of
commercially available lightweight (1 kg) soft dumbbells for
at least 15 min per day, three days per week using a dumbbell
exercise method invented by Professor Suzuki Masashige
(Bull Inst. Health & Sport Science, University of Tsukuba).'®
Each exercise session was preceded by a five-minute
stretching routine. The dumbbell exercise consisted of 12
movements that targeted both the upper and lower body
large muscle groups. The 12 exercise movements were the
standing shoulder press, bent dumbbell row, squat, upper
body twist, butterfly, bent lateral raise, simultaneous curl,
concentration curl, one hand draw up, kick back, front
dumbbell raise, and triceps extension. Soft dumbbells were
used, enabling participants to have a firm grasp on the
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