PHYSICAL EXERCISE — WHAT KIND AND HOW MUCH?
A Conversation with Tinna Troustadottir

of the The Kronos Longevity Research Institute

By Michael Patterson

Tinna Troustadottir, Ph.D. is currently the Associate Director of Exercise Sciences for The
Kronos Longevity Research Institute (KLRI). Both her Ph.D. and MSin Exercise Physiology
were received from Arizona State University where she also was Assistant Professor of Research
in the Department of Kinesiology. Dr. Troustadottir is a certified Athletic Trainer and a certified
strength and Conditioning Specialist. Her areas of expertise include exercise and aging,
oxidative stress and muscle physiology.

As befits a certified athletic trainer and expearekercise, Dr. Troustadottir is fit, trim and
athletic. There is no question that she practidest she preaches. She is a firm believer in the
health benefits of regular exercise.

“I was home recently in Iceland,” Tinna told me lwé smile, “and | went to the gym with my
parents to see what their program is; to be s@agwere doing everything right and working our
hard enough.” Her dad keeps track of his exer@serds in a little notebook. Tinna took a look
at the book and gently chastised her Dad, “You galye here four times in the month of April!
That’s not enough!”

That is probably a good answer to the questiof®oaf much exercise. Probably, “not enough.”
It's free, it's powerful and the more exercise Yy the more benefits you reap.

| was eager to talk with Dr. Troustadottir abou¢ese, aging and the brain. | wanted to see if
she had specific recommendations about what typéygdical exercise is most beneficial.

When we talk about the benefits of physical exeras it's not sufficient just to say go out
and exercise. We need to say how much, what typedaso on. Do you have
recommendations?

Well there are two answers to that question. Bexaushe one hand when you ask what is the
best type of exercise, it’s really going to be ¢ixercise that you enjoy the most. Because,
otherwise, you won't do it. And if | tell you, yauaust run, you must do this, and you absolutely
hate it, then the chances of that being anythirgpmg is not going to happen.

The funny thing is that what I've seen happenirggngly at scientific conferences is that
researchers are much more talking about exercibavasg a role in brain and cognition, arterial
and cardiovascular disease. And they are realhgbrg that more to the forefront. And the
guestion that most often comes up from the audjezggecially if it is not exercise physiologists
who are in the audience is, they ask, “How muclukhbexercise?”

And, we don’t have the exact answer. And, thattsabee it depends upon what the outcome
variable is. If you are just trying to improve hibalyou don’t need very much exercise. We can
see great improvements in a lot of different thifige as little as walking 30 minutes three to



four times a week. But if you want to improve fisseAnd in general they’ve shown that the
more you do... its not like theirs a ceiling on tleméfit. So, if you do more, you’ll get greater
benefits.

Getting started.

So, as far as overall recommendations -- becausébEen thinking about that — and what | came
up with is first of all, if you are not exercisiegirrently and you are wondering, how do | get
started? | think that the best recommendation wbaltb really start off extremely easy. By that

I mean... | remember reading in an exercise bookg tome ago when they were talking about
a certain type of training and they called it “gyitoducingly easy.” It always stuck with me.

So, you should go out there and whatever you wadbf whether it is walking, or if you prefer
going to a gym. But, almost do so little in the in@gng that when you are done, you feel like
you didn’t really do anything. If you start outdikhat and just gently increase it, you won't get
so sore that you won’t want to go back. It willoall the body to adapt to it in a very nice manner.
And, the chances of you sticking with that program® much greater. Because you will be
successful.

You can go into other areas of research when theeyaiking about behavioral change; which
really is what you are doing if you are going framexercise to exercise. I'd like it to be a life
long endeavor. So it really is a behavioral chaiega lot of people. So, if you do it very
gradually, it takes some time to make it into atirca

| always like the image of a high dive. If you thik you are going to dive off a very high
diving board it is very intimidating. But, if you j ust take the first step -

Stick your toe in! One step at a time.
Presumably, you are suggesting that exercise shout@come part of one’s daily routine.

Absolutely! And even, we say daily routine. Buisialso important ...we now know that most

of the adaptations that occur from exercise dorcuo during the actual bout of exercise but
during the rest. So you also have to be awarettihgeaest periods in between. So, some people
that have sort of Type A personality get so intinét they are going every day and it is very
important too, to have rest days and let the bedgver.

Is that true with all types of exercise? I've heardhat said about weight bearing exercise in
particular. That if you work with weights one day, you should let your muscles rest the next
day to recover. Is that correct?

Yes, that’s correct. Usually with the resistane@ening, we say to have a resting day in between.
Cardiovascular training, like walking or swimminghoking. That can be done more regularly.

But there are those times when you just feel thatryeed to get that rest. So, its not a bad idea to
plan one day a week when you don't get a lot of@se.



That usually isn’t a problem. You are also workingon oxidative stress. What is oxidative
stress? What is going on there and how does it rééato aging?

Well, as far as how it relates to aging, its re#iigught to be one of the key mechanisms in
aging. The best way to explain it, perhaps, is yoatwant to have a balance in your body
between free radicals, which are oxygen molecilashave an unpaired electron. | don’'t want
to get too technical. But, basically, they wanb&in balance too, so they want to mate with
other molecules. If you have too many of these rfagkcals it overwhelms the defense system of
the body. You'll get damage to the cells, to thet@ins, to lipids. And, the end result is that ggin
and disease.

So is it that the loose electrons are latching ontmolecules that they should be latching on
to?

Well, sometimes they steal an electron from onethad you have chain reaction. The other
thing that is important is that they also play aipwee role. It's good to have some (free radicals)
because it stimulates your antioxidant defenseesy# the body. So, we wouldn’t want to
completely abolish it. You want to have that rigatance. It's very similar, we see the same
thing with stress hormones. You cannot live withoartisol and some of these stress hormones.
But if there’s too much and it overwhelms the siysté is associated with disease and the repair
of the system is not occurring.

It seems that in so many of these systems, it’s alncing act. You need just enough, but
not too much. And things go wrong if you've got todittle or to much of something. So, does
the body produce its own antioxidants?

Yes, it does. And the reason | am so interestexéncise is because exercise can also stimulate
some free radical production because it’s tiediih wxygen consumption. So when you are
exercising you are consuming more oxygen. (310) af@ualso stimulating some free radical
production. But, it has been shown that unlessat very, very high intensity and long duration
exercise, you are also stimulating the up regutadioyour own defense system. So the end
result being that you have a better balance.

What's my main interest in exercise is how the iay@ment in resilience can transfer to other
systems. I've done a study where | showed that wiertake people in the lab and you have
them do mental and psychological stressors. Sts @lhbrain stimulation you can say. We see
that in older women, they have an increased stesggonse to these type of stressors. But when
we brought in older women who were age matchedveu¢ physically fit, they had a response
like the younger women did. So, just with the phgkfitness we did not see these age related
diseases.

Let me make sure | understand. (350) you bring pede in and you give them cognitive tests
that are difficult, so they are creating some degeeof stress. With the people who were not
physically fit, you saw more stress.



Yeah. And what we looked at was changes in hetat changes in blood pressure, and increases
in stress hormones. We were doing blood draws duhiase stressors. And they range from
mathematics to anagrams and also interviews abstuéssful event in their lives. It's a potent
test. You see a very nice increase, even it afeatsfthe young and the physically fit. But the
difference is that they can bring their response dawn. When the stimulus ends they are able
to adapt to that and come down immediately.

Their stress levels come down, but with the oldergople, it stays elevated.
It stays elevated.

What is the mechanism? What is it about exercise #t is helping these people deal better
with the mental stress?

Well there’s probably effects in two different ase®ne is the sensitivity. That is one we see with
exercise a lot. If you go out and you walk at daiarpace, lets say. And you continue doing this
in an exercise program, after a while you can vaiour same pace, but your heart rate is going
to be lower than it was in the beginning. (401) Ahalt is a typical thing we see with exercise.

So at the same absolute level of intensity, iteveer stressor and you can see that in the
physiological response.

Now this seems to transfer over. Like | said, tlsegeeater sensitivity so you don’t need as high
a hormonal response to get the same results. Aésteedback system -- with the hormonal
system, it’s a very nice redundant system to make that you don'’t sort of overshoot. So you
have receptors in the brain that then tell thedgahat they can stop making the hormone. And
that seems to be working better as well.

Let me paraphrase again to see if | am understandmthis. You are taking a mental test.
You are getting a little bit of stress because isidifficult. And you will get a hormonal
response, but if you are exercising, a smaller amatiof the hormone will do the job better
than a larger dose of hormone. So your body saysQkay. | get it.: And it goes back?

Yes. They can handle the same stressor with legpaftubation to the system. So, it is hard to
say whether it is just that they don't see it asssful. But what has been shown is that they have
the ability to have a greater hormonal responsele®e say that if there was a very high
intensity physical stressor. People always talkugbgmu are walking out there and a lion comes.
Now you have to outrun the lion. Well, the peoplattare more physically fit are able to respond
to that better. So, they really have the abilityi$e the system. They are able to adjust to
different stressors in a more sensitive mannewlsen it is this psychological stress there really
isn't the need for a huge response, because yctrdeed fuel. Which is the main reason for
having something like the stress hormones. Theypeiter adapted to just a lower response. So
that would be beneficial for health. Because lilaod pressure. If it keeps shooting up to really
high levels then eventually that can have detrileftects for the system.

So exercise in general, moderates all of the systenit keeps them within that desirable
homeostatic range?



Yes. That is exactly what it is.

Are you familiar with the book by John Ratey, callel Spark? (489) He inspired me to
exercise more and to get out a heart rate monitoSo | am exercising more and as my body
adjusts | find | need to keep ramping up the intengy to keep my heart rate at a good
working level.

That is actually one of my second points. As we ghie first point is to start out gently. As | get
older if | for some reason am not exercising aMghich, hopefully doesn’t happen too often.
But, I really allow my body to take it slow and I'fimding that that is a very important thing. But
then the second recommendation, is to have vatial§p20) that can be variability in the mode
of exercise. Try to change it up a little. It's arimay that you have people that always walk and
now you put them on the elliptical trainer in therg— how much harder it is. You can take
someone who is a good runner and cyclist and yothem in the pool. It is a completely
different challenge.

So, it's almost like you have to always try to oogst the body by throwing a different stimulus
at it. (548). Change the mode, change the intenafhych is great when you have a heart
monitor that is very easy to do. Change the dumatio

Ratey makes a suggestion. Let me ask your opinioHe suggests that you get up to 65%
75% of your maximum heart rate capacity. He says tht if you do a spurt --- even 30
seconds of high intensity activity — that seems tme almost as good as doing that high
intensity for a long period of time. It's almost asthough little pulses of high intensity are
good. Does that make sense?

(577) Absolutely. They have done a lot of reseagain with different things, for example,
people that are concerned with losing weigh. Wenknbesity is a huge problem. Over 200
million Americans are overweight or obese. Andytedif times if you do these interval training,
with these little bursts of high intensity, in tleeg run they seem to burn more calories and you
lose more weight. Also they've talked about if yeere to have any kind of stressor like a heart
attack, someone who has done these spurts is moigh-rfirst of all they are much more likely
not to have a heart attach. But, if they were teehg they were more likely to survive. Because
they are used to these kind of differences in trexgy status.

When | am talking about brain health in particular, I'm trying to refine what we
recommend in terms of physical exercise. Let me cble this with you. Certainly
cardiovascular, elevated enough to build up a sweaBut also strength training, weight
bearing exercise is important. Flexibility and balance.

Absolutely, | think that if you talk strictly abobtain health the research data is much stronger
for cardiovascular exercise. And that makes sévisee oxygen, more blood flow. But | think
most people are going to be more interested inatMeealth and really being able to defend
against all diseases, not just brain diseasessants very important to have both cardiovascular
training and resistance training.



One of the huge problems with aging is sarcopamifgss of muscle mass. Even with a good
cardiovascular training, its not really enough atienulus for the muscle. And you know,
resistance training (650), it doesn’t mean you hawgo to the gym. Of course, it is a lot easier
in many ways. But there are a lot of things that gould do just at home. | think also, it’s
important at times to separate these two activitfes know, some people will go to the gym
three times a week, and they'll do both cardiovisduaining and resistance training at the same
time and then, that’s it. There is some researcugigest that the adaptations to resistance
training can be slightly at disadvantage if youcdediovascular training at the same time,
because it goes through different pathways in theahe. So, | think it is important to say that
some days its good to do just resistance traifing.some days, just do cardiovascular training.
And sometimes both, because that’s how it worksoest with time.

Do you stretch before, or after, exercise? Or, both(682)

Well, | don’t stretch very much. And I've looketthe research data. Now, | wouldn't say that
there isn’t a role for flexibility exercise. Buhdre’s not very good evidence that it preventd a lo
of injury necessarily. | think if you are goingdo flexibility exercise it is important to do it
after training when you are nice and warmed uppkeare doing more yoga and things like
that. That’s very good. It's more — at least in #tieletic world — it's switching much more to
dynamic movement rather than doing just the s&dtetching.

What is dynamic movement? (715)

You are stretching out, but you are doing it thtoagovement patterns that are more related to
the sport. Do you want me to show you? For exanmptber than just standing here and
stretching the hamstring... If you watch the spagtsris when they are warming up.... | was
watching the college women'’s softball championsin@®ESPN and what you saw was this..
(demonstrates movements that mimic reaching doviieltba grounder, or throwing the ball to a
base.)

(750) Related to aging though, | think there alet @f people who get stiffer. Joints aren't as
lubricated perhaps. So it's a good idea. You jastehto do it within your limits. Now the

balance thing, | think is very, very important, dase it is so important. People don't pay a lot of
attention to it. And a lot of times they don’t rgalealize if they have bad balance. It is veryyeas
just working on it once a day or once or twice a&kvago vey much improve the balance.

What would you do? Practice standing on one foot fa while? Extending your limbs?

(765) Yeah. We've done that. | did this in a stwdth women who have rheumatoid arthritis. We
tested it before and after an exercise interverdgimhwe included a station in the circuit training
that was for balance. And we saw huge improvemé@&nismost of it was also for them to
realize... they really didn’t realize that they hadts bad balance. When it relates to falls, which
of course are a very important subject for oldembe, the strength is really what comes into
play there; the strength and power. If you do tiiat’s going to be the difference between being
able to stay standing and right yourself, versiiméa



I've been reading recently about brain maps. One aihe things I've started to say in my
presentations, which |1 hope has some foundation meality, is that you have to keep moving
your body in ways that remind your brain that you dill have a body and that your body
wants to move in these different ways. It would see intuitively, because of the plasticity of
the brain, that if you continually contract your movements and you limit your movements
your brain will forget how to do those movements. Des that make sense to you?

(817) That totally makes sense. Why is it that wiverare kids we sprint from here to there and
we don’'t even think about it. And we jump rope ddhen something happens as we grow older
and we stop doing these things. And that’s exab#ything; to keep doing these activities and
doing things that you enjoy doing. But that exadtlyloing different movement patterns. We
know doing a crossword puzzle, doing sudoku, tHalpful. But through exercise you can get a
lot of those neuronal patterns that are goingetstimulated by the exercise.

The idea of cross-training for physical exercise sms to be a very nice model for mental
exercise as well. Just as you need to cross-train

(850ish) Yeah, | think that’s a good term. Therasre and more research coming out with
young kids. The ones that are more physically adiv better in school. So, why are we getting
rid of PE in most of these schools? There’s soarg mice research out of lllinois where they
have looked at both cross-sectional fit versust whdier individuals and they've done cognition
and brain scans and looked at differences in thethv@brain is activated and how it uses
glucose. Then they took the individuals that wargained, or were sedentary, and then did an
exercise program and saw excellent improvements.

Who is doing that research?

It's Stanley Colcomb and Art Kramer. (884)

Well, first off | would say that the most importahing is safety. So it is always important to
have a good technique. So, if someone wants torsiastance training, it really is worthwhile to
try to get some professional input in the begignifhere are a lot of things that you can do at
home, though, that just involve step ups, Or, yai to sit up from in a chair; you can do squats
into a chair. You can get little dumb-bells. Thetets of things you can do. But there’s also a
huge advantage to going to a gym, obviously, bexass/ou progress, and you want to increase
the stimulus, to make sure that you are improwog, need more weight and more variety.
Again, coming back to variety; changing it up, apsomething different.

(1505) The unfortunate thing that I think has ocedrin gyms is that most people don’t get very
good service when they join. They may be shown whatnachines are one time and that’s it.
So that’s an issue | don't have an answer to. e\ety one wants, or needs, a personal trainer,
but [it would be good to] get some sort of hel@tdeast set up a program. One thing that | think
is important for people, in order to continue,ashtive a plan to make sure that you follow your
progress.



So, day one I'm going to do seven step-ups and diyo I'm going to do eight. Or, for a
week I'll do seven —

Exactly. Something like that. It makes a differenioeboth continuing — you know there are
going to be days, when you get up in the mornirdyyau say, “Ugh, | wish | didn’t have to go
to work today,” but you go. And, there are goiade days like that for exercise. But, if its well
meshed in to your daily routine, you'll still go.

I've seen workout rooms in some retirement communiés that have fabulous equipment
with computerized programs. Each resident has theiown key that they put into the
machine. It tracks when hey exercise, what level 8y worked at. It’s fantastic.

Yeah, it keeps a tab on you.

Yeah. The physical activities director read the pntout and sees, “Gladys. | see you haven't
been in the gym in a few days. Is everything all ght?”

| was at home recently in Iceland and | went togimm with my parents and dad to see what
their program and be sure they were doing evergthght and that they were working out hard
enough. So, my dad has a little book where hek#@apk of what he’s done. | looked at it and
said “You only came here four times in the montlpfil. That’s not enough.” So, whether it is
sophisticated or something simple, it is importantave a plan and keep tab on what you do. It
doesn’t have to be anything real sophisticatechait be something as simple as a little notebook,
and saying, you know, “I walked today.” And thenemhyou look at it and you say, “Oh, wow. |
haven’t done anything in five days.” It's a nicelé reminder.

I have high cholesterol. Doing more vigorous exerse this year has .

There are so many things where we see the bepéfteercise. And, there aren’'t any bad side
effects, really. It’s free! It's easy! It’s fun!

The last point may be to have the proper supportirigtion. To maximize the benefits you get
from exercise you also have to supply the body wabd building blocks, good materials. And,
tht is something that is important to pay attentimnThere is a big initiative going on right now,
from the American College of Sports Medicine (ACSNM)d the American Heart Association,
which is called “Exercise is Medicine.” It's realfjeared towards physicians, health
professionals and the public. It is focusing, aretrying to get physicians to track patients
exercise as part of their history. The last timeeht to a physician, they asked if | smoked. They
asked if I drank alcohol. But, they never askedeitercised. So that initiative is to raise
awareness about that and to improve communicadiwhget people to participate in exercise.
And there are some great tools on the web thatthiglof interest to AARP. I'll send you the
exercise is medicine.

What will be very interesting will be to do an intention that is not just exercise, but trying to
improve in a variety of ways. We know that Omega-8ery important. And has an incredible



impact on brain and heart and on different asp&digalth. Maybe some anti-oxidant
supplementation, whether it is in the form of fsuaind vegetables, or juice like the tart cherry
juice, and then the exercise. Then we will warleton more about what’s the best volume of
physical exercise to minimize oxidative stress.t8ere is still a lot of work to be done.

It also strikes me that it is important to look atthe sequencing. In my presentations | say,
half seriously, that sequence of activities to proote mental well-being is to go out and do
hard physical exercise first, because it seems toipe the brain for learning. Then, next, go
study a foreign language with another person, so #t you are taking the primed brain and
challenging it intellectually. And, then the third step is to take a nap. Because the sleep will
give you a rest period and consolidate your learnop So, that's my secret formula for

mental exercise.

That’s great. | like that.

So | think we need to figure out the best dose, bug also, probably a good sequencing that
we could figure out.

You know, there is research to back that up, lolan't think it’'s ever been put all together like
that. That would be an interesting study.

Well. Thank you very much.
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