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Melody modulates choir
members’ heart rate
Better health could be going for
a song. A new study from the
Sahlgrenska Academy at
University of Gothenburg,
published in the journal
Frontiers in Neuroscience,
shows how musical melody
and structure influences the
heart rate of choir members.
“Singing regulates activity in
the so-called vagus nerve,

which is involved in our
emotional life and
communication with others.
Songs with long phrases
achieve the same effect as
breathing exercises in yoga.
Through song we can exercise
a certain control over mental
states,” explains Björn Vickhoff,
lead author of the study. 

Physical activity 
reorganises the brain 
Researchers at Princeton
University have uncovered
another reason for the running
high: exercise alters the brain
so that its response to stress is
reduced and anxiety is less
likely to interfere with normal
brain function. In the study in
the Journal of Neuroscience,
mice that exercised regularly
and experienced a stressor –

exposure to cold water –
showed a spike in the activity of
neurons that shut off
excitement in a brain region
shown to regulate anxiety. 

People’s diets show 
a sugar-fat see-saw
We’re often told to cut our
intake of fat and sugar, but new
research shows most people
just can’t do it. According to a
study review of 53 scientific
papers published in the journal
Critical Reviews in Food Science
and Nutrition there’s an
inverse association in the
percentage of energy coming
from fats and sugars, a
phenomenon called the
“sugar-fat see-saw”. Dr
Michele Sadler, who led the
research team, says: “A key
reason that we see this sugar-
fat see-saw is likely to be
because sources of sugars such
as fruit, breakfast cereals and
juices are low in fat, while
sources of fat such as oils 
and meat products are low 
in sugar.” 
Jeanette Wang

HEALTH BITES

The best ab exercises

Deep muscles (%)

*Standard crunch expressed at a reference value of 100 per cent SCMP

Pilates double-leg stretch

Dynamic side bridge

Isometric side bridge

Pilates hundred

Bird dog (quadrupeds)

Hip extensions on ball

Hip-ups

Standard crunch*

139

128

122

114

113

111

110

100

29

79

59

63

80

100

83

100

Deep abdominal activity for selected exercises

Rectus abdominis (%)

Rectus abdominis (%)

Yoga boat

Yoga dolphin plank on ball

Yoga side plank

Standard crunch

Standing bicycle

Standing sidebend

Standing front crunch

111

105

105

100

63

54

54

154

147

139

100

55

44

43

Rank of superficial abdominal muscle activity
for tested yoga and standing ab exercises

External obliques (%)

muscle activity with
lower superficial
muscle activity were
the Pilates double-
leg stretch, dynamic
side bridge,
isometric side
bridge and Pilates
hundred (see table).

The researchers
highlight that the best moves are
low on trunk flexion, with many
being bridging or plank-style
exercises. These place lower
forces on the spine’s shock-
absorbing discs compared with
flexion-oriented sit-ups and
curls.

For the superficial ab
muscles, three yoga moves –
boat pose, side plank and
dolphin plank on a stability ball
– came out on top. The intensity
of these poses ranged from 63
per cent to 96 per cent of
maximum muscle output,
meaning you get more bang 
for your buck for conditioning
those abs.

Riding on the “crunch-free”
ab exercise trend, standing

exercises
such as side
bends and
rotational

movements
have become

very popular in
recent times, the

researchers note.
But the study shows that

the standing front crunch,
bicycle and side bend activated
the ab muscles to a “significantly
lower degree” – producing only
about 20 per cent of maximum
muscle output – than the
standard crunch and yoga
exercises. 

The researchers caution that
many standing ab exercises
place several loads and forces on
the shock-absorbing spinal
discs, and could lead to wear
and tear.

Ultimately, if you want that
six-pack, just doing ab exercises
isn’t enough. A taut tummy
comes from having a low body
fat percentage. Eating a low-fat,
nutritious diet helps.

Ab exercises, however, have
no significant effect on weight,
fat percentage or other measures
of body composition, according
to a 2011study in the Journal of
Strength & Conditioning
Research. 

Another study of nearly 200
overweight sedentary adults
published in 2011in the
American Journal of Physiology
shows that your best bet for
losing belly fat is aerobic
exercise, such as running. 
jeanette.wang@scmp.com

CRASH
I

f there’s one thing that
most people want – apart
from money, success and
happiness – it’s six-pack
abs. Not only attractive

and sexy, it’s seen as a sign of
good health and fitness.

The obsession over a ripped
midsection has spawned an
entire multimillion-dollar
industry that includes 
machines, pills, creams, fat-
melting gadgets, fad diets and
surgical procedures.

It has also inspired a whole
encyclopaedia of exercises 
that claim to deliver the 
coveted washboard. But exactly
which move will snag you that
six-pack?

Researchers at Auburn
University Montgomery in
Alabama set out to determine
the effectiveness of popular
abdominal exercises using a test
known as electromyography.
The study is published in the
July/August issue of the
American College of Sports
Medicine’s Health and Fitness
Journal. 

Electromyography involves
placing electrodes on the skin
over the abdominal muscles.
Electrical energy triggers the
muscle to contract, and this
contraction is captured,
recorded and analysed. The
greater the intensity of the
electrical signal, the higher the
degree of muscle activity.

It’s not the first time such
technology has been used. Since
the 1990s, there has been a trend
towards more evidence-based
fitness programming, resulting
in a stark change in ab exercises.

Sit-ups have long been struck
off the list, due to the stresses
they place on the spine and
neck. The traditional crunch – a
partial curl-up with unanchored
feet – was also found to be
ineffective, based on a 2001
study by researchers from San
Diego State University’s
Biomechanics Lab that used
electromyography.

The study, sponsored by the
American Council on Exercise,
put 30 healthy subjects aged 20
to 45 through 13 of the most
common ab exercises, some
involving equipment. The top
three exercises were the bicycle
manoeuvre, captain’s chair and
crunch on exercise ball.

This latest Auburn University
study looked at the more
popular ab exercises today, such
as Pilates, yoga and standing
abdominal manoeuvres. It also
investigated the deeper
abdominal muscles, known as
“the core”. These muscles are
more important than the
superficial ones – such as the
rectus abdominis or “six-pack” –
because they function like a
corset, supporting and
stabilising the lower trunk and
spine.

In general, they found that
Pilates and yoga-style exercises
were effective for abdominal
training and conditioning.

The top exercises for
producing increased deep

Gadgets and workout regimens
promise washboard abs, but
which one really works? Backed
by studies, Jeanette Wang
crunches the numbers
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FITNESS & WELL-BEING

The abdominal region is composed of several key muscles that contribute
to spine stability in a variety of postures, providing the ability to flex, side
bend, and rotate the trunk. These muscles also serve to protect the
abdominal organs.

Rectus abdominis 
The superficial muscle made famous in pop culture as the “six-pack”. It
flexes and rotates the trunk.

Transversus abdominis 
The deepest of the three flat abdominal muscles. It provides core
stabilisation and compresses the abdominal wall.

Obliques
These muscles rotate and sidebend the trunk. The external oblique is the
most superficial muscle of the three flat abdominal muscles. The internal
oblique also provides spine stability.

Source: Core Assessment and Training by Jason Brumitt (Human Kinetics, 2010)

Anatomy of abs

It’s accepted that regular, age-
appropriate exercise for school-
age children can improve overall
health and fitness, and provide
lifetime advantages such as
enhanced academic
achievement.

Sports can play a key role in
achieving these gains in a fun
and competitive way.

Playing sports effectively and
safely in the heat, however, can
be particularly challenging. The
dangerous effects of hot weather
are known, yet guidelines for
managing hydration, reducing
thermal strain, optimising
performance and minimising
the risk of heat illness from
exertion are neither sufficiently
evidence-based nor sport-
specific.

Exertional heat illnesses
include muscle cramps,
heatstroke or hyponatremia
(when sodium in the blood is
dangerously low). Symptoms of
these range from nausea and
vomiting to unconsciousness. 

Notably, there has been a
long-standing perspective that
children and adolescents are less

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dr Michael Bergeron
life@scmp.com

A guide to playing it cool
effective than adults in
regulating body temperature
during exercise and other
physical activity in the heat, and
are thus less less tolerant of and
less capable of performing well
in a hot environment.

Current research suggests
that children are no more at risk
than adults for heat-related
problems when hydration is
maintained.

Therefore, safety and
performance guidelines for
youngsters who are training and
competing in the heat should
focus on readily modifiable risk
factors such as the intensity and
duration of activity, hydration
and playing schedule.

Such an emphasis by health
care providers, parents, coaches

and sports governing bodies can
more effectively improve the
health and safety of young
athletes during practice, training
and competition in the heat.

The following guidelines are
summarised from the most
recent Policy Statement on
Climatic Heat Stress and
Exercising Children and
Adolescents from the American
Academy of Paediatrics: 

• Young athletes, parents,
coaches, staff and others
working with such athletes
should be informed about the
dangers of training and playing
in the heat, and should be given
guidelines on effective
prevention or risk-reduction
strategies.

• Protocols should be in place
and practised, and trained
personnel with access to
adequate facilities should be on
site to treat all forms of
exertional heat illness from any
athletic activity that involves
moderate to vigorous physical
activity in the heat.

• Youngsters should be well-
prepared prior to participating
in any strenuous athletic activity

in the heat. This
includes being
hydrated and well-
nourished, as well as
sufficiently fit and
rested.

• They should be
encouraged to be
honest and report
any symptoms or
signs of developing
exertional heat
illness in
themselves or their
teammates.

• Gradual and
appropriate
exposure to a hot
and/or humid environment; the
uniform and protective
equipment; and the intensity
and duration of training and
competition are essential to
minimise the risk of exertional
heat illness during the preseason
or when travelling to a more
stressful environment.

• Water and other appropriate
fluids should be readily
accessible, and young athletes
should be given regular
opportunities to consume these
fluids throughout practice or the

game to offset sweat losses and
maintain adequate hydration.

• Outdoor activities should be
modified for safety in relation to
the conditions, and individual
athletes’ health and fitness.
These include lowering the
intensity or duration of activities,
more frequent or longer breaks
to rehydrate and cool down,
weather-appropriate 
uniforms and protective gear
and cancelling or rescheduling

an activity to a cooler time 
of day.

• Youngsters should be closely
monitored in the heat.
Participation should be stopped
immediately and appropriate
medical attention should be
given at the earliest signs of
exertional heat illness.

• A written emergency action
plan for managing severe heat

Youngsters from
the Asia Pacific
Soccer Schools
train in Sandy
Bay. Children 
are no more
vulnerable to heat
illness than adults.
Photo: David Wong

Most healthy
children can
safely participate
in outdoor sports
– even when it 
is hot

illness and other
medical emergencies
should be in place
and practised ahead
of time.

• Coaches and event
administrators should
provide sufficient rest
and recovery time in
competitions and
between multiple
single-day training
sessions.

With sufficient
precautions and

monitoring, exertional heat
illness is usually preventable.
Most healthy children and
adolescents can safely
participate in outdoor sports –
even when it is hot.

Dr Michael Bergeron is the executive
director of the US National Youth
Sports Health & Safety Institute.
Reprinted with the permission of the
American College of Sports Medicine
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synphysis

Internal
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96%
Muscle output can reach this
much by doing the boat
pose, side plank and
dolphin plank

CORES

pilates hundred

yoga boat yoga dolphin plank on ball

side bridge yoga side plank

Illustration: Kailz Lee

The best moves
are low on trunk
flexion, many
being bridging 
or plank-style
exercises


