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Hil T High-intensity
interval training

can boost health,

well-being

Experts affirm this training
protocol can be adapted for
all ages and fitness levels

by Marilynn Larkin, MA

The term HIIT strikes fear into the heart
of many who are unfamiliar with the
concept and assume any kind of high-
intensity workout program isn’t suitable
for them or the older adults they work
with. Yet that’s definitely not the case,
according to the experts interviewed for
this feature. Drs. Mary E. Sanders, John
J. Ratey, Len Kravitz and Martin Gibala,
as well as Cris Dobrosielski, all support
the safe use of HITT with people over
50 (see accompanying sidebars).

To help Journal on Active Aging®readers
gain a better understanding of HIIT and
how and why it can benefit their constit-
uencies, we turned first to Dobrosielski,
CSCS, CPT, CHC, MT, a consultant and
spokesperson for the American Council
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on Exercise (ACE), and internationally
recognized expert in health, fitness, sport
performance and injury prevention.

An accomplished athlete who has earned
five Masters World Championships and
nine Masters National Championships
in surf lifesaving events, Dobrosielski is
author of Going the Distance: The Three
Essential Elements of Optimal Lifelong
Fitness and Injury Prevention (refer to
“Resources” on page 40 for informa-
tion). He also owns San Diego, Cali-
fornia-based Monumental Results, his
fitness training, human performance and
coaching business.

A number of Dobrosielski’s clients are
over age 70, and he has found ways to
make HIIT work for them. We asked
him to explain the basics and give advice
on getting started.

Continued on page 36
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ML: What specifically is HIIT, and how
can it help older adults?

CD: HIIT is simply a form of interval
training—a series of work and rest
periods done in prescribed intervals.
Although the protocol is often used to
improve cardiorespiratory fitness, it can
also be done to improve strength, on
land and also in the water. [Ed. Learn
more about water HIIT in the sidebar
on page 39.]

HIIT is considered “high intensity”
because when this training is done for
cardiorespiratory benefits, individuals
typically work between 80% and 95% of
their ability or maximum heart rate. If
HIIT is done for strength as well as car-
diorespiratory benefits, the person does
as many repetitions of a major muscle
group exercise as possible, in a brief
time frame, while maintaining sound
technique.

But HIIT is flexible, as long as periods of
work are alternated with periods of rest.
The work interval must be sustainable—
typically, somewhere between 10 and 30
seconds for most populations.

The other important part is the rest peri-
od. There has to be a sufficient work-to-
rest ratio that is doable. That generally
means a one-part work period and about
a two- or three-part recovery period. So
if someone is exercising continuously
between 80% and 95% of capacity for 15
seconds, then the rest period will last for
30-45 seconds. That cycle is repeated for
10-20 minutes.

“Rest” doesn’t mean sitting down; it
means continuing to move in the neigh-
borhood of 40-50% of one’s maximum
heart rate or of the perceived exertion
[how hard the person feels his/her body
is working]. It’s very much active recov-
ery, going at a pace at which the person
can keep up a conversation. On a tread-
mill or bicycle, that pace is typically a
bit more than just keeping the wheels

spinning; on a StairMaster or an ellipti-
cal machine, it’s a little more than just
keeping the legs moving.

For older populations, it’s important to
factor in medications such as beta block-
ers, which produce lower baseline heart
rates. Here’s where perceived exertion is
particularly important, since the abso-
lute numbers (what constitutes 80-95%
of capacity) will be lower than you might
expect.

As for benefits, studies have shown that
HIIT significantly increases fitness, re-
duces body fat and improves conditions
such as diabetes. [Ed. See the sidebar
“HIIT benefits and concerns” on page
40 for further information, plus view
“Resources” on that page for a selection
of recent studies on HIIT with older
adults.]

ML: Does someone have to prepare for
HIIT, or can you jump right in and do it?

CD: First, individuals who consider
embarking on HIIT or any challenging
exercise program should be cleared by

a doctor, especially if they haven’t ex-
ercised in a while. Then, a base level of
training is helpful, for orthopedic safety,
neurological accommodation to the spe-
cific exercise mode, and reduced risk of
extreme soreness in the days that follow.

Start with light aerobic activity, some
dynamic and static flexibility training
and some basic resistance training to
help acclimate the body over a period of
a few weeks. That preparation will also
make participants aware of any prob-
lems with hips, wrists, low back, or other
joints—areas that may require addi-
tional strengthening or special attention.

It’s important to remember that with
adults over 70 in particular—even those
who are well trained—every action has
multiple reactions. So if you change one
aspect of an exercise to make it a bit
harder, such as increasing the angle on
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a leg exercise, this may lead to unantici-
pated pain or strain for someone who is
unprepared.

Begin by introducing exercises that are
safer bets. For example, for the active-
rest segment between resistance exercises,
it’s safer to start someone who hasn’t
been very mobile on a stationary bike
and increase the resistance there than it
is to put them on a treadmill, where rais-
ing the incline or speed can also raise the
risk of falls. The goal is safe intensity.

ML: How long is a HIIT session?

CD: Overall, most sessions will last
about 30 minutes. Every HIIT workout
should start with a warm-up and end
with a cooldown, each of which will run
about 5-10 minutes. For the warm-up,
prepare the body with some low-intensi-
ty aerobic exercise, increasing the heart
rate slowly. If the session involves HIIT
strength-training, have participants do
some dynamic stretches for arm, leg and
torso movements that they’ll do dur-
ing the session, again to ensure that the
body can perform at a high level and
extract the most benefits possible.

The cooldown is also critical. With a
high level of exertion, the body will
focus blood flow away from the heart
and into the extremities, so we need to
bring it back with some easy aerobic
exercise such as walking or cycling, and
then some light static stretching and/
or mobility exercises, to decrease the
likelihood that the neck, shoulders, low
back, and other joints will feel beat up
the next day.

The high-intensity piece generally lasts
12-20 minutes, depending on the indi-
vidual, and his/her level of experience
and fitness. As is the case for every ex-
ercise program, participants should use
good posture and form throughout the
workout. Losing form can be a sign that
the individual is going beyond his or her
capacity.



ML: How many times a week should
someone do HIIT?

CD: There should be a bare minimum
of a day between HIIT sessions, but

for older populations, that’s definitely
pushing it. And since HIIT is not the
only thing they should be doing—we
also want to increase flexibility, improve
balance and function—my older clients
might do a HIIT session on a Monday,
then on Tuesday, something less chal-
lenging such as riding a bike, going for
a walk or taking a yoga or pilates class.
They might come back on Wednesday

for a moderate workout session; on
Thursday, they would do something
similar to Tuesday, and then they might
have another HIIT session or simply a
more intense workout session on Friday.

I let my clients drive the structure, so
they feel safe while progressing at a rea-
sonable level and pace.

ML: Can HIIT be done in a group, rather
than in individual sessions?

CD: Sure. Again, safety is key. We need
to pick exercises that people can do with

a moderate amount of supervision—for
example, half a dozen full-body weight-
lifting exercises, such as push-ups, over-
head press, squats or lunges. In between
each of those, for recovery, they would
engage in some easy aerobic exercises.

So participants might do a set of push-
ups for 15 or 20 seconds, then hop on
an exercise bike or walk on a track for
60 seconds. They would go back to
strength-training—maybe overhead
press instead of push-ups—followed

Continued on page 38

HIIT and the brain

John J. Ratey, MD, is a clinical associ-
ate professor of psychiatry at Harvard
Medical School, an internationally
recognized expert in neuropsychiatry,
and author of more than 60 peer-re-
viewed journal articles and 11 books,
including SPARK: The Revolution-
ary New Science of Exercise (see
“Resources” on page 40).

Ratey started doing HIIT in 2007,
“when I read studies talking about
the incredible changes we see with it,
both in the body and in the brain,”
he says. Studies had already shown
that exercise helps balance key
neurotransmitters (chemicals that
transmit signals across brain cells),
including:

¢ glutamate, which stimulates nerve
cell activity

e gamma-amino butyric acid (GABA),
which inhibits that activity

e serotonin, which helps keep in
check unbalanced brain activity
that leads to depression, anxiety
and obsessive-compulsive disorder

« norepinephrine, which influences mo-
tivation, attention and perception

o dopamine, which influences learning,
the brain’s reward system, as well as
attention and movement

Exercise balances these neurotransmit-
ters by increasing brain-derived neuro-
trophic factor (BDNF), a protein that

nourishes neurons, according to Ratey.

But HIIT carries everything one step
further, by stimulating the pituitary
gland to release more human gonado-
tropin hormone (HGH). Ratey describes
HGH as “the body’s master craftsman.”
Not only does this hormone “pump up
brain volume,” he says, but it also helps
burn belly fat and stimulates growth of
the endothelium, the covering around
the arteries, as well as small vessels called
arterioles.

One of the first HIIT studies that caught
Ratey’s attention showed that after adult
participants went “all out” on a bike,
their HGH rose to levels seen in adoles-
cents. “At that level,” he says, “you don’t

just help the brain; you also kick out
plaques in the arteries.”

In a talk that impressed ICAA CEO
Colin Milner, Ratey likened HIIT’s
actions on the arteries to a Roto-
Rooter-type plumbing product, which
is used to unclog drains.

Ratey, now 69, embarked on his own
HIIT program, which involved six
treadmill sprints within a 20-minute
period, balanced by lower-intensity
treadmill walking during active rest.
“I'lost 12 1bs. and was in great shape,”
he says. The author and professor kept
up his HIIT workouts two or three
times weekly for several years, but
now does a session once every week

or so.

“It’s not something I look forward to,”
Ratey acknowledges. “But it gets eas-
ier as you go along, and the benefits
are undeniable.”
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‘The One-Minute Workout’

To understand a bit of the science
behind HIIT as well as its appeal,

the Journal on Active Aging turned to
Martin Gibala, PhD, a professor and
chair of the Kinesiology Department
at McMaster University in Hamilton,
Ontario, Canada. Gibala’s research

on the physiological and health ben-
efits of HIIT has attracted scientific
attention worldwide. He is also the
principal author of the recently pub-
lished book The One-Minute Workout:
Science Shows a Way to Get Fit that’s
Smarter, Faster, Shorter, which includes
eight interval workouts and four micro
workouts, some of which may be suit-
able for older populations.

Gibala, a long-time HIIT enthusiast
and researcher, explained that the
one-minute HIIT workout is made

up of three 20-second bursts of very
vigorous exercise interspersed with
two minutes of recovery. The protocol
hasn’t been tested in older adults and
probably isn’t suitable for those who
are deconditioned or have cardiometa-
bolic conditions.

That said, “the focus of the book is
really time-efficient interval training
protocols that have been applied to
different groups of individuals,” Gibala
notes. “Interval training comes in lots
of different flavors and varieties. It’s
not just ‘all-out, hard as you can go’
exercise.”

According to Gibala, “Many more
people than we might think can per-
form interval training and benefit
from it. And it has been shown to be
effective in older adults,” he adds, “in-
cluding those with heart disease, type
2 diabetes and metabolic syndrome.”

A good starting point for older in-
dividuals is interval walking, Gibala

advises. Studies comparing interval
walking and continuous walking at
modest intensities (about 66% of maxi-
mum heart rate) have shown that inter-
val walking provides greater benefits

in terms of a fitness boost, improved
blood-sugar control and improvements
in body composition.

The beginner walking workout below,
one of several in Gibala’s book, is based
on a study by the Mayo Clinic and
Japan’s Shinshu University. The study
showed that three months of interval
walking done four times weekly in-
creased participants’ cardiorespiratory
fitness by more than 25% and triggered
a 6% lowering of systolic (first number)
blood pressure.

Study participants were out-of-shape
men and women in their mid-fifties. The
protocol has also been used with people
in their late seventies who were so de-
conditioned they could not walk for
more than three minutes at a time.

The modified HIIT workout is simple:

1. Warm up by walking at an intensity
of 1 (on a scale of 0—no exertion at
all—to 10+).

2. Increase your effort to intensity 3,
where you are breathing deeply but
can still hold a conversation. Main-
tain that pace for three minutes.

3. Ease back to intensity 2 for three
minutes.

4. Repeat steps one to three for a total
of 30 minutes.

Participants who can’t manage 30
minutes of interval walking right away
should simply start with as many repeti-
tions as they can manage and work their
way up, Gibala concludes.
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again by an aerobic exercise, either the
same one or maybe jumping jacks or

light skipping.

The key is to have the resources—the
room and/or the equipment—to do the
easier pieces in between the strength-
training pieces. Participants can’t do

an intense set of squats and then do
push-ups or a bench press. The program
would be more like squats for 15 or 20
seconds, followed by light walking for
45-60 seconds, and then back to full- or
upper-body exercises. Cycle through
these several times in a 30-minute ses-
sion that includes both a warm-up and a
cooldown.

ML: How do you explain HIIT to your
clients the first time you want to use it
with them?

CD: Frankly, if you asked my older
clients if they enjoy doing HIIT train-
ing with me, they would look at you
cross-eyed. I simply give it to them as
their training session without labeling it.
HITT is a stimulating way to train, and
it doesn’t take a lot of time. You select
appropriate exercises, identify the right
length of time or number of repetitions,
and give breaks between intervals.

People have to trust themselves to be
able to do the exercises at the level
you’re asking them to do. They have to
trust you to know that you're not ask-
ing them to do more than they actually
can do. You don’t just cross your fingers
and hope that this 70-year-old or this
80-year-old individual can pull it off. It
comes down to knowing your clients and
understanding what their 80-95% looks
and feels like.

We know that another real benefit of
HIIT training, if done properly, is that
participants can accomplish more and
benefit more in a shorter workout—and
that boosts the likelihood of adherence
to exercise and consistency. If we scare
people away by giving them too much,



too fast in the way of intensity, then we
lose them. And we’ve lost the opportu-
nity to help them change their behavior
for the rest of their life rather than just
for a short session.

ML: What else do people need to be
aware of if they are doing HIIT with older
adults?

CD: Given that the physical demands
on participants are going to be greater,
you need to be aware of the temperature
in the room you’re working in. Most rec-
ommendations are somewhere between
68 and 73 degrees. If people are working
hard, they need some moving air; it can’t
be 80 degrees because it happens to be

summer and you’re doing HIIT in the
dining room.

Participants need to be well-hydrated
and well-fed going into these workouts.
If clients are rushing to get to their mid-
morning exercise class and they skipped
breakfast and are dehydrated, there’s
more risk if they’re doing HIIT than if
they’re just going out for a stroll, where
they can get by on less since the intensity
is lower.

The other important point is that even
though I take a sensible approach to
HIIT, and understand that it needs to
be adapted to the individual as much
as possible, I nonetheless am convinced

A participant goes all out’ with water
intervals. Photo: Katrien Lemahieu.
Image courtesy of WaterFit

Mary E. Sanders, PhD, FACSM,
RCEP, a registered clinical exercise
physiologist at the Division of Well-
ness and Weight Management in the
School of Medicine at the University
of Nevada, Reno, and an International
Council on Active Aging® Advisory
Board Member, is well known to many
Journal on Active Aging readers as a fre-
quent contributor on water training.

The director of WaterFit™/Wave Aero-
bics® and Golden Waves® and editor/
coauthor of the book YMCA Water
Fitness for Health, Sanders was an early
convert to HIIT, which she adapted
for the water as “higher-intensity” in-
terval training.

One of Sanders’ studies involved older
adults who participated in Golden Waves,
her interval-training program that fo-
cuses on strength, function and range of
motion. After four months, participants
improved significantly in balance, agility,
sit-to-stand, stair climbing and walking
speed.

“We never said, “You have to reach 90%
of your maximum heart rate,” Sanders
emphasizes. “We said, ‘Do as much as
you can—until it feels like you’re huffing
and puffing. We gave them cues to push
them along. By the end of the study pe-
riod, they were already in the pool when

I arrived.”

Sanders observes, “What I learned is that
we underestimate what our constituents
are willing and able to do, and the power
they have inside when they’re motivated.”
Also, “the peer support within the group
is amazing,” she says.

In another recent study, Sanders and

her colleagues reviewed studies on wa-
ter HIIT and included sample exercises
and a sample program using Sanders’
S.W.E.A.T. method. For the shallow-
water workout, participants are asked to
work in water that reaches approximately
to the xiphoid (lower part of the chest),
and to start by practicing moves at slow

that HIIT training is a terrific program
for just about everyone. Even with ad-
aptations, HIIT has considerable physi-
ological benefits [see sidebar]. It’s also
a highly motivating way to work out, at

any age. 2

Marilynn Larkin, MA, is an award-win-
ning medical writer and editor, an ACE-
certified personal trainer and group fit-
ness instructor, and originator of Postur-
Ability", a program that boosts posture
and self-esteem. She is also ICAA’s Com-
munications Director and a regular con-
tributor to the Journal on Active Aging®.

Continued with the sidebars on pages
40-41

speeds with proper posture and align-
ment. Individuals gradually increase
their speed and effort, thereby adapt-
ing progressively to higher resistance.
To implement the protocol:

1. Choose a basic coordinated move
in which arms and legs work
together—for example, scissors
for three minutes followed by
hover jogs for two minutes (webbed
gloves can assist with stabilization
and “gripping” the water for better
movement quality).

e For scissors, arms should push
and pull in opposition to legs.

o Hover jogs combine a jump fol-
lowed by six quick jogs before
landing—that is, participants
hover over the bottom of the
pool, with hands on the surface
for balance.

2. Recommended intervals are: 15
seconds at a moderate pace, 15
seconds at a hard-to-very hard pace
(increase speed), 15 seconds at an
easy pace. Repeat the intervals us-
ing a different variation or change
the basic move.
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HIIT benefits and
concerns

International fitness expert and
educator Len Kravitz, PhD, says
HIIT has cardioprotective effects.
“Research shows high-intensity
interval training can lower blood
pressure and improve cardiovascu-
lar health,” states Kravitz, associate
professor and program coordinator
of exercise science at the Univer-
sity of New Mexico, Albuquerque.
“HIIT can improve insulin sen-
sitivity, which means it helps the
exercising muscles more readily
use glucose for fuel utilization.

It has also been confirmed to im-
prove ‘good’ or HDL cholesterol,
and to help lower ‘bad’ or LDL
cholesterol.” In addition to en-
hancing aerobic and anaerobic fit-
ness, “HIIT workouts also help to
reduce abdominal fat and promote

weight reduction,” he adds.

“As to caveats, safety is the key
concern,” Kravitz continues.
“Safety in participation should
always be the number one priority,
and people should focus more on
finding their own optimal training
intensities as opposed to keeping
up with other persons.” When a
“safety first” approach is used, he
stresses, “HIIT is a viable exercise

opportunity for older adults.”

For an overview of HIIT, refer to
the 2014 brochure written by Dr.
Kravitz for the American College of

Sports Medicine (see “Resources” on

this page).
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Recent research

HIIT is a burgeoning area of research.
Studies cover everything from basic
research on mitochondria—considered
the cell’s power generators, converting
oxygen and nutrients into adenosine
triphosphate (commonly known as
ATP)—to the impact on specific dis-
eases such as diabetes. Following is a
short selection of recent HIIT studies
relevant to older adults provided by the

experts interviewed for this feature:

Francois, M. E., Durrer, C., Pistawka,
K.J., etal. (2016). Resistance-based
interval exercise acutely improves en-
dothelial function in type 2 diabetes.
American Journal of Physiology:
Heart and Circulatory Physiology,
311(5), H1258-H1267. doi: 10.1152/
ajpheart.00398.2016

Karlsen, T., Aamot, I-L., Haykowsky,
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Cardiovascular Diseases. doi: 10.1016/
j.pcad.2017.03.006

Karstoft, K., Winding, K., Knudsen,
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doi: 10.2337/dc12-0658
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Medicine, 12(4),707-715.
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Medicine, 96(6), €6040. doi: 10.1097/
MD.0000000000006040
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