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Learning Objectives

» Review Basic Exercise Physiology & Terminology

* Discuss exercise Benefits: Data behind the Dose
e 2018 HHS Guidelines, 2019 AHA/ACC Prevention Guide
2020 WHO Guidelines

* Touch on “"Hot Topics”
* Exercise vs. Steps vs. Sitting



Physical Activity vs. Exercise: Definitions

« Physical Activity: Any bodily movement resulting from
contraction of skeletal muscle that increases energy
expenditure above the basal level

» Exercise
* Occupational
« Commuting

« Exercise: form of PA, planned and structured action with the

objective of improving or maintaining physical fitness or
health

 Dose = Duration x Frequency x Intensity




Overview: Basic Exercise Physiology
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Activity Specific Physiology

Endurance / Isotonic / Dynamic /
“Aerobic” Activities:

Sustained increase in metabolic demand
T CO (5x rest)
T HR and SV
Peripheral vasodilation

Strength / Isometric / Static Activities:

Repetitive, intense skeletal muscle
contraction
Concomitant 1 SBP (> 200mmHq)

Peripheral vasoconstriction




Physical Activity Research

« Randomized controlled trials are hard to perform
« Most often examine intermediate outcomes over short time: Lipids, BP,
Weight

« Most of the information that we have regarding beneficial effects of

exercise are from observational epidemiological studies

« Subject to unmeasured bias and confounding

« Cannot determine causality

« Rely on self-reported physical activity habits, recently have used
accelerometers

« Contain few subjects performing high doses of exercise, limiting
conclusions in this group

Editorial

Is physical activity a cause of longevity? It is not Can we proceed with physical activity i . e o e
as straightforward as some would believe. A recommendations if (almost) no clinical Sy i o e
critical analysis trial data exist on mortality? mm “::”‘?.Toﬁ,rf‘l’ﬂ.wm

Eric J Shiroma," I-Min Lee®? the optimam frequency, duration or type-

In an arempt to answer some of the

Urho M Kujala



Guidelines: 2018 - 2020
779 pages

2018 Physical Activity
Guidelines Advisory
Committee
Scientific Report

To the Secretary of Health and Human
Services

118 pages

/(c Physical Activity
~* QGuidelines for Americans

2

2™ edition

Q0

\
98 pages

Armett et al.
2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease

2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular
Disease

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

Enagarsed by the American Association of Cardiovascular and Pulmonary Rehabilitation, the American
Geriatrics Society, the American Society of Preventive Cardiology, and the Preventive Cardiovascular
Nurses Association

104 pages
WHO GUIDELINES ON

PHYSICAL ACTIVITY AND
SEDENTARY BEHAVIOUR



Arnett et al. \
2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease

2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular
Disease

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines

Enadarsed by the American Association of Cardiovascular and Pulmonary Rehabilitation, the American
Geriatrics Society, the American Society of Preventive Cardiology, and the Preventive Cordiovascular
Nurses Assaciation

3.2. Exercise and Physical Activity

Table 4. Definitions and Examples of Different Intensities of Physical Activity

Sedentary behavior* 1-15 sitting, reclining, or lying; watching television

Light 1625 Walking slowly, cooking, light housework

Moderate 3.0-5%9 Brisk walking (24— mph), biking (55 mph), ballroom
dancing, active yoga, recreational swimming

Vigorous 26 logging/running, biking (=10 mph), singles tennis,
swimming laps

— S " — - P ——
4, Decreasing sedentary behavior in adults may be reasonable to reduce ASCVD
risk (5$3.2-3, 53.2-9-53.2-11).




2018 Physical Activity
Guidelines Advisory
Committee
Scientific Report

 Physical activity reduces:
« Weight gain in adults, children, pregnant women
* Dementia
» Depression, anxiety
 Falls
» Breast and colon cancer

 Risk of developing a new “chronic condition” (ex. osteoarthritis, HTN,
DMII)

* Physical activity improves:
+ Sleep quality
« Cognitive function
 Daily physical function



2018 Physical Activity
Guidelines Advisory
Committee
Scientific Report

“Aerobic Exercise” Dose:

« THE SAME: 150-300 minutes per week of moderate intensity

“aerobic” physical activity

« Half if “vigorous” physical activity

* Accrued in “bouts” of ANY duration

Improving from sedentary counts

Reducing sitting time and increasing light physical activity may
count

We need to know more about:
« Step Counts — what number?
« HIIT —though it seems to have comparable benefit

Resistance training, twice weekly




" b I :
N N1y 8 '§ % v Is it moderate or vigorous? Use the “talk test" to find out.
When you're being active, just try talking:
« |f you're breathing hard but can still have a conversation easily, it's moderate-
intensity activity
« If you can only say a few words before you have to take a breath, it's vigorous-

intensity activity
You know you need physical activity to stay healthy. What COUI‘ItS?
But did you know it can help you feel better right away? Whatever gets you moving!
l . Even things you have to do anyway Even things that don't feel like exercise

Boost your mood Sharpen your focus Reduce your stress Improve your sleep

You can get more active.
So get more active — and start feeling better today. No matter who you are, where you live, on your own, or together.
You can find a way that works for you.

How much activity do | need?

Moderate-intensity aerobic activity Muscle-strengthening activity
Anything that gets your heart beating Do activities that make your muscles
faster counts. work harder than usual.

And over time, physical activity can help you live a longer, healthier life.

\/ Lower your risk of diseases like \/ Control your blood \/ Stay at a healthy
weight

. . é_ ‘ . type 2 diabetes and some cancers pressure
So take the first step. Get a little more active each day. Move your way.
Tight on time this week? Start with just 5 minutes. It all adds up!

Find tips to get moving and build a weekly activity plan.
et the same benefits in half the tir f you step it up to vigorous-intensity aerobic health.gov/MoveYourWay/Activity-Planner

y, aim for at least 75 minutes a week.




Exercise and CVD Risk Factors

EXERCISE AND LIPOPROTEINS

EFFECTS OF THE AMOUNT AND INTENSITY OF EXERCISE
ON PLASMA LIPOPROTEINS

Witniara E. Kpraws, M.D., Joserd A. Houmaro, Pr.D., Bran D. Duscra, NLS., KEnneTH J. ENETZGER, LS.,
MlicHELLE B. WiaarTon, MLA., JenniFer 5. McCarmuey, MA., Connie W, Baes, Pu.D., R.D., SaraH Hemes, B.D.,
Grecory P. Samss, PHD., Jases D, Omvos, PH.D., Brisanan B, Kookaem, PH.D., ano Crs A, SLENTZ, PH.D.

Studies of Targeted Risk Reduction Interventions through Defined Exercise (STRRIDE)
111 sedentary, overweight individuals with dyslipidemia
For eight months, randomized to:
1) Usual activity patterns, “controls”
2) Low amount, moderate intensity (walking ~ 11 miles/week)
3) Low amount, high intensity (jogging ~11 miles/week)
4) High amount, high intensity (jogging ~17 miles/week)
Minimal weight change

Kraus et al, NEJM 2002



Exercise and Lipids

Change in Concentration of
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Kraus et al, NEJM 2002
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EXERCISE AND LIPOPROTEINS

WiLLiam E. Krauws, M.D., Josepd A. Houmarp, PU.D., Brian D. Duscua, MUS., KENNETH J. KNETZGER, M.S.,
MicHeLLE B. WHarToN, MLA., JEnnFer 5. McCartuey, MA., Conmie W. Baes, PU.D., R.D., Sarad Hemes, R.D.,
Gregory P. Samsa, Pr.D., James D, Otvos, Pu.D., Krisunan B. Kuikarn, PH.D., ano Cris AL Scentz, Pu.D.

Loww- Low- High-
Amount- Amount- Amount-
Modarate- High- High-
Intensity Intensity Intensity

EFFECTS OF THE AMOUNT AND INTENSITY OF EXERCISE

+ TG |, HDL?, LDL

ON PLASMA LIFOPROTEINS

subfractions:
improved more in
high amount than
low amount
groups

No impact of
exercise intens



Exercise and Lipids

« Other studies also suggest small (4-8%) beneficial change in
lipids, most consistently HDL, with exercise in range of
recommended activity levels

* Though changes are small, potentially much larger impact in
reduction of CVD events

« Exercise may also help with weight loss in real life, compounding
effect

« As little as 10% reduction of TC through dietary or pharmacologic
intervention results in 27% reduction in incident CVD

* No similar study for impact of exercise on lipids

Wasfy et al, Circulation 2016;
Law et al, BMJ 1994



Exercise and Blood Pressure

« Exercise training reduces BP modestly

SBP: | 5-15 mmHg if hypertensive

DBP: | 5-10 mmHg if hypertensive
« Less if normotensive or pre-
hypertensive

No clear “dose response”
Intensity data are conflicting
Resistance or combined training
works just as well if not better

Wasfy et al, Circulation 2016; Hagberg et al, AJC, 1989; Molmen-Hansen Eur J Prev Card, 2014; Pesca

MSSE 2019
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, Blood Pressure Reduction

-
L)

-

L
=

-16

Figure. The Greatest Potential Blood Pressure Reductions Following
Acerobic, Resistance, & Concurrent Exercise Training
among Adults with Hypertension (adapted from 11-13%)

Systolic Blood Pressure Diastolic Blood Pressure

-7.7

-9.2

-10.3

-14.3

® Aerobic @DResistance OConcurrent

*The BF reductions after resistance (12) and comcurrent (13) exercise were generated from additive
statistical models that capture the combination of study-level moderators that elicit the optimal BP benefits.



Exercise and Diabetes Risk

Exercise training increases insulin sensitivity and non-insulin dependent

skeletal muscle glucose metabolism

Most studies have employed exercise as part of comprehensive lifestyle

modification in people at risk of DM

« US Diabetes Prevention Study

- weight loss was the primary driver
of reduced risk

STRRIDE Analysis (n=171)
« High amount of exercise - most
benefit in reducing metabolic syndrome
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Exercise and Weight

* Weight loss is one of most common reasons people exercise
- Changes in body mass are driven by change in net energy balance!

« Specific guidelines for obesity treatment / prevention suggest about
double “recommended” exercise dose (i.e. 200-300 minutes/week of
moderate intensity exercise) for weight loss and prevention of weight

regain
- Largely based on cross sectional data describing the activity levels associated with

normal BMI -
Jenzen MDD, et al. )
2013 AHAACCTOS Obesity Guideline '-';"' 460
2013 AHA/ACC/TOS Guideline for the Management of Overweight g -
and Obesity in Adults 2z 0

A Report of the American College of Cardiology/American Heart Association % E :]: ‘ .

Task Force on Practice Guidelines and The Obesity Society E " o . ‘

=
E

=07 0.7 i =i H.A4n <18.F b
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Exercise and Weight

RCTs have confirmed higher amounts of exercise do result in
more weight loss

* Even in the context of RCTs in which subjects instructed not t

change diet, the math does not add up....

Most data support approximately double the recommended
amount of activity (ex. 60 minutes of walking most days p
week) +/- dietary intervention is required for weight loss
and maintenance

Optimal PA doses for those on medication to assist with
weight loss = area of active investigation



Adding it all up...

 Exercise has modest effects on measurable CVD risk factors

* We only understand about half of the impact of exercise on CVD risk!

* In the Women'’s Health Study (n=27k), physical activity and CVD events wer
inversely correlated

* The most active women had 41% lower CVD risk than sedentary

« Differences in known risk factors (especially inflammatory markers, BP, a

lipids) explained only 59% of the inverse association

50.0%

All Rizk Factors Below

J2.6%

!

Inflammatory/Hemostatic
Blood 271%
FressurefHypertension 14.9%

Traditional Lipids vy 19.1%

: 15.5%
Nowvel Lipids 11.1% mCVD

10.1%
Body Mass Index m% mCHD

B8%
HbA1c/Diabetes 0%

Homoeysieing ,E’;&

Mora Circulation 2007
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Mortality: Data behind the Dose
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> 1 million subjects, ~140k deaths over median f/up of 12 years
> 1.5 hours/week = 20% risk reduction
> 5.5 hours/week = 40% risk reduction

Wasfy & Baggish, Circulation 2016



Low Dose: “Some Better than None?”

\i
0649

 Pooled data from 6 studies,
600k subjects over median
14 years

 Small amount of exercise 2
20% mortality risk reduction

 Similar trend in other
contemporary studies

Arem et al, JAMA Int Med 2015; Wen et al, Lancet 2011

Muortality Risk

\

Ote 75t 150t0 225w 400 2750
<75 <1t@  <22L <400 <750

MET hywk

1-2= 1-ax 3-Ex E-10 210
Multiples of minimem recommanded LTPY laval




Is Sedentary Behavior Bad?

Hazard Ratio

&0 1

30 1

Z0 1

140 4

04 A

Self reported TV watching

Teleyision viewing (hrefday)
C<l OlmZ Eitocd ESicE @1+

=7 4.7 1-3 U | Mewerirarely
Moderate-vigorous physical activity (hrs/week)

Matthews et al, Am J Clin Nutr, 2012;
Elkund Lancet 2016

Emerging data suggest
sedentary behavior is bad
especially because the
company it keeps (i.e. low
levels of physical activity)

Figure F2-2. Relationship Between Sitting and All-Cause Mortality, Stratified by Amount of Moderate-
to-Vigorous Physical Activity
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1.5

14
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1.2
1.1 /- < 30 MET-hours per week
.’/’-_\—/’:———' > 35 MET-hours per week
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Hazard Ratio

0.9

0.8 -
1 3 5 7 9

Hours per Day Sitting



Is Sedentary Behavior Bad?

4, Decreasing sedentary behavior in adults may be reasonable to reduce ASCVD
risk (53.2-3, §3.2-9-53.2-11).

11+] C-LD

"High volumes of moderate to vigorous P
appear to remove the risk of all-cause
mortality associated with high volumes of
sitting.

Very low time spent sitting reduces but
not eliminate the risk of no moderate
vigorous physical activity”

Arnett et al, Circulation 2019



Is Sedentary Behavior Bad?

b M Sitting
Light-intensity activity
B Moderate-to-vigorous-inte nsity activity

Prolonger (male, aged 49 years))
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Sit less and move more for
cardiovascular health: emerging
insights and opportunities

David W Dunstan® 2=, Shilpa Dogra®, Sophie E. Carter and Neville Owen(355

Risk of death During a usual 24-hour day,
_ Eqivalent risk to reference approximately how many

Low to medium  1-15% increased risk hours do you spend sitting?

_EISM{Sﬂ%immased risk

_ =30 to <45% increased risk w4

R =45% increased risk Hours of sitting per day
!

1
~ <4 45 68 6

3060

During a usual 24-hour day,
wumudyhmnmh
time (minutes) do you spend
doing mysical.a-cﬁrﬂy?

Low— Low— Lowe—
medium  medium  medium

Minutes of physical activity per day




Putting It Together: PA vs. Sedentary vs. Sleep

e 6 studies
* 130k individuals

What are the findings?

» In this study, sleep time was not associated with all-cause
mortality.

» Wrist and hip accelerometer data when processed using
threshold classification methods lead to different results.

» Several different combinations of time spent in physical
activities, sedentary behaviours and sleep are associated with
a similar lower mortality risk.

» Replacing sedentary time with light physical activity provides
health benefits but increasing moderate to vigorous physical
activity requires less time for similar benefits.

Joint association between accelerometry-measured
daily combination of time spent in physical activity,
sedentary behaviour and sleep and all-cause
mortality: a pooled analysis of six prospective cohorts
using compositional analysis

Sehastien Chastin @ ,* Duncan I*.-m[}rr:'-gtar,"3 lavier Palartea-.f'llbelladfejta,3
Kaith M Diaz,* Maria Hagstrémer, > Pedro Curi Hallal® Vincent T van Hees,”
Steven Hooker," Virginia | Howard," I-Min Lee @, F'hiliF von Rosen,®

Séverine Sabia,'*"* Eric ) Shiroma,'® Manasa S Yerramalla, " Philippa Dall'

Table 4 Estimated time difference in waking day composition associated with a risk reduction of 10% in all-cause mortality (HR=0.90) with

respect to the reference composition

Reference composition MVPA=2 min/day MVPA=10 min/day MVPA=30 min/day
LIPA=358 min/day LIPA=350 min/day LIPA=330 min/day

Composition difference SB=10 hours/day SB=10 hours/day SB=10 hours/day

More MVPA and less SB (LIPA is fixed) B min (95% CI 3 to 91) 29 min (95% CI1 13 to 95) %2 min (95% C1 31 to 98)

More LIPA and less SB (MVPA is fixed)

51 min (35% CI 39 to 79)

50 min (95% CI 39 to 72)

49 min (95% Cl 37 to 70)

i armnssgatimne —sen heead an i sccaloraesndne A




10,000 Steps?

* 1975: Japanese company
developed a pedometer named
and marketed as “manpo-kei” —
10,000 steps meter

 Steps are a measurement of
total physical activity

« Emerging data suggest physical
activity dose in this range
associated with health benefits,
but need to understand this
better — not in PA guidelines

Probabiity of Event

0180 4

0126 4

o0

________

-
4

T o T +rr v
2 3 4

Years Since Randomization

Yates et al,




10k is not a magic humber

15 Studies
47k adults, f/up 7.1 years

Higar dr alio [95% C1)

-

Daily steps and all-cause mortality: a meta-analysis of
15 international cohorts

AmandaE Paluch, Shivongl Bapal David R Bossatt, Marcedes R Carnethon, Uif Bkelund, Kally & Evenson, Deboroh A Goluska, Borhara) Jeffarls
William E Krous, -MinLee, Chorles E Matthews, jobn D Omang, Alpa v Pots, Corl F Pleper, Erlko Rees-Puni, Dhoyona Dalmeier, Jochen ienk,
Peter HWHInG, ErnE Dooiey, Keliey Pettee Gubrid, Priya Poita, Liso A Pompe, Ankl Chamofsky, Abartin GLarson, Ramachandran 5vasan,
Micole Sporbano, M orcel Bollln, Petar Nordstriim, Anno Mordstrim. Sigmund A Anderssen, BjargeH Hansen, |ennifer A Cocfwane, Tarence Dy,
Jing Wang, Lufgf Fars ool Fanga L, jennifer Scheack jacatUrbanek, PedroF Saint-Maourice, Noofumi Yamamoto, Yo taka Yoshit ke,
Fobert L Newton jr, Shengping Yang, Erkc | Shiroma, Jonat E Fulton, on behalf of The Steps for Health Collahoratiee
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Assessing Physical Activity

Assess physical activity habits
at each medical visit
Chart habits through
theuse of a
“physical activity vital sign”
Patient Routine! - P Ro |
lent Routinely . atient Routinely
Fails to Meet < Categorize patler;t E::ISEd > Exceeds
Current PAR on current PA habits Current PAR
v . " :
Discuss medical risks of Patle:;:::;tmely 5_13;1.::5 potential ri:le:_nsf
: ; igh dose exercise habits
”-Iinj?ie,xerclse habits Current PAR
. \ \
Assess perceived barriers Assess objective barriers . . .
to meeting PA to meeting PA L cﬂ““"-“:f"_fjm!;! Testing
{i.e. time constraints, (i.e. medical therapy, Positively Reinforce on Individual Basis
motivation, fears, lack of orthopedic issues, medical PA habits
understanding) comaorbidities)
] ) v :
Acknowledge patients Consider changes in ¥ Discuss & 'D“IIIJ "“Tt ;l_'IEI'ID;EtIC-El HHFEE'ES for
; : 3 maximally safe high dose exercise:
Eee;i;“?nz?:ir:;;:: medical l:hte.rapz + Discuss & Document Treatment of OV Risk Factors
P o consuitation by keys to current success Use of Annual Exercise Training Periodicity
solutions musculoskeletal expert [motivation, logistics, etc.) Use of Deliberate Athletic Event Preparation
x/ Use of Exercise “Warm-ups” and "Cool Downs”
=W Importance of Acknowledging Exertional Symptoms
Prescribe Exercise Dose
{modality, duration, frequency)
k4
\) Reassess, Rechart, Recategorize
at each subseguent visit




Summary

Physical activity & exercise: well-established relationship with
cardiovascular risk factors and long-term health outcomes

Move more: details matter less
« Moderate/vigorous intensity activity is more efficient than low
intensity activity

Current PA guidelines (150 min/week of moderate intensity
activity) represent a "sweet spot” that is achievable and highly
impactful



Thank You !

mwasiyv@mgb.org

@meaganwasfy
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