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• Background terms and definitions.
• Why PA is important.
• How much is needed?
• Barriers and overcoming barriers.
• Most effective behavior change techniques.
• Bottom line? Enjoy it.

Overview:



a. Any body movement produced by the skeletal 
muscles that results in energy expenditure.

b. Capacity/efficiency of body to do physical work.
c. Movement performed on a repeated basis over an 

extended period of time with a specific objective 
such as the improvement of health, fitness, or 
physical performance.

d. None of the above.

Question: Which is the correct 
definition of physical activity?



Definitions
Physical Activity: any body 
movement produced by the 
skeletal muscles that results 
in energy expenditure
Four domains:

• Leisure time (LTPA)
• Exercise or Sport

• Occupational
• Household
• Transportation



Definitions – F.I.T.T.
Frequency: E.g., Number of 
days per week
Intensity:

• Light, Moderate, Vigorous
• Metabolic equivalents 

(METs)
• Percent of maximal heart 

rate
• Rate of perceived exertion 

(Borg RPE scale)



Definitions
Time/Duration: E.g., 
Number of 
minutes/hours per week
Type/Mode: E.g., 
Walking, Running, Cycling



Costs of Inadequate 
Physical Activity*

• $117 billion 
dollars in annual 
health care costs 

• 10 percent of 
premature 
mortality

*Defined as not meeting the key guidelines for 
adults

Why We Need to Promote Physical Activity

Percentage of U.S. Adults Ages 18 Years or Older Who Met the 
Aerobic and Muscle-Strengthening Guidelines, 2008–2016



Childhood obesity 
rates have tripled 
since the 1970s.

Obesity disqualifies 
nearly one-third of 
American youth, 
ages 17 to 24, from 
military service.

Why We Need to Promote Physical Activity

Percentage of U.S. High School Students Who Met the Aerobic 
Physical Activity and Muscle-Strengthening Guidelines, 2011–2015



Benefits of Physical Activity for Adults and 
Older Adults:

*New health benefit

• Lower risk of all-cause mortality

• Lower risk of cardiovascular disease mortality

• Lower risk of cardiovascular disease (including 
heart disease and stroke)

• Lower risk of hypertension

• Lower risk of type 2 diabetes

• Lower risk of adverse blood lipid profile

• Lower risk of cancers of the bladder,* breast, 
colon, endometrium,* esophagus,* kidney,* 
lung,* and stomach*

• Improved cognition*

• Reduced risk of dementia (including 
Alzheimer’s disease)*

• Improved quality of life

• Reduced anxiety

• Reduced risk of depression

• Improved sleep

• Slowed or reduced weight gain

• Weight loss, particularly when combined with 
reduced calorie intake

• Prevention of weight regain following initial 
weight loss

• Improved bone health

• Improved physical function

• Lower risk of falls (older adults)

• Lower risk of fall-related injuries (older adults)*



• Interactive Body Map

Benefits of physical activity

https://theconversation.com/interactive-body-map-physical-inactivity-and-the-risks-to-your-health-68157


a. Any amount, but 7 days per week
b. 30 minutes every day
c. 150 minutes per week
d. 300 minutes per week

Question: How much PA is it 
recommended that we do?



• Adults should move more and sit less throughout the day. Some 
physical activity is better than none. Adults who sit less and do any 
amount of moderate-to-vigorous physical activity gain some health 
benefits. 

• For substantial health benefits, adults should do at least 150 minutes 
(2 hours and 30 minutes) to 300 minutes (5 hours) a week of 
moderate-intensity, or 75 minutes (1 hour and 15 minutes) to 150 
minutes (2 hours and 30 minutes) a week of vigorous-intensity aerobic 
physical activity, or an equivalent combination of moderate- and 
vigorous-intensity aerobic activity. Preferably, aerobic activity should 
be spread throughout the week.

• Adults should also do muscle-strengthening activities of moderate or 
greater intensity and that involve all major muscle groups on 2 or more 
days a week, as these activities provide additional health benefits. 

Key Guidelines for Adults:



• Same as for “adults”

• When adults with chronic conditions or disabilities are not able to meet the 
above key guidelines, they should engage in regular physical activity 
according to their abilities and should avoid inactivity. 

• Adults with chronic conditions or symptoms should be under the care of a 
health care provider. People with chronic conditions can consult a health 
care professional or physical activity specialist about the types and 
amounts of activity appropriate for their abilities and chronic conditions.

Key Guidelines for Adults with Chronic Health 
Conditions and Adults with Disabilities



Move More and Sit Less

Sedentary behavior increases risk of:
• All-cause mortality
• Cardiovascular disease mortality
• Cardiovascular disease
• Type 2 diabetes
• Colon, endometrial, and lung cancers

Relationship Among Moderate-to-
Vigorous Physical Activity, Sitting Time, 
and Risk of All-Cause Mortality in Adults
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1.414 1.394 1.374 1.354 1.334 1.314 1.294 1.274 1.174 1.167857 1.161714 1.155571 1.149429 1.143286 1.137143 1.131 1.124857 1.118714 1.112571 1.106429 1.100286 1.094143 1.12 1.117333 1.114667 1.112 1.109333 1.106667 1.104 1.101333 1.098667 1.096 1.093333 1.090667 1.088 1.085333 1.082667 1
1.418 1.398313 1.378625 1.358938 1.33925 1.319563 1.299875 1.280188 1.1755 1.169286 1.163071 1.156857 1.150643 1.144429 1.138214 1.132 1.125786 1.119571 1.113357 1.107143 1.100929 1.094714 1.1225 1.12 1.1175 1.115 1.1125 1.11 1.1075 1.105 1.1025 1.1 1.0975 1.095 1.0925 1.09 1.0875 1
1.422 1.402625 1.38325 1.363875 1.3445 1.325125 1.30575 1.286375 1.177 1.170714 1.164429 1.158143 1.151857 1.145571 1.139286 1.133 1.126714 1.120429 1.114143 1.107857 1.101571 1.095286 1.125 1.122667 1.120333 1.118 1.115667 1.113333 1.111 1.108667 1.106333 1.104 1.101667 1.099333 1.097 1.094667 1.092333 1
1.426 1.406938 1.387875 1.368813 1.34975 1.330688 1.311625 1.292563 1.1785 1.172143 1.165786 1.159429 1.153071 1.146714 1.140357 1.134 1.127643 1.121286 1.114929 1.108571 1.102214 1.095857 1.1275 1.125333 1.123167 1.121 1.118833 1.116667 1.1145 1.112333 1.110167 1.108 1.105833 1.103667 1.1015 1.099333 1.097167 1

1.27 1.25125 1.2325 1.21375 1.195 1.17625 1.1575 1.13875 1.12 1.113571 1.107143 1.100714 1.094286 1.087857 1.081429 1.075 1.068571 1.062143 1.055714 1.049286 1.042857 1.036429 1.03 1.028 1.026 1.024 1.022 1.02 1.018 1.016 1.014 1.012 1.01 1.008 1.006 1.004 1.002 1

Numbers are relative risks 
of mortality interpolated 
from Ekelund et al. of 
more than 1 million
people

Y axis -hours per day of 
sitting 
X axis - MVPA

Move More and Sit Less



Add Color…….

1.59 1.55 1.51 1.47 1.43 1.39 1.35 1.31 1.27 1.26 1.25 1.24 1.23 1.22 1.21 1.2 1.19 1.18 1.17 1.16 1.15 1.14 1.13 1.124 1.118 1.112 1.106 1.1 1.094 1.088 1.082 1.076 1.07 1.064 1.058 1.052 1.046 1.04
1.574167 1.535625 1.497083 1.458541 1.42 1.381458 1.342916 1.304374 1.265833 1.255714 1.245595 1.235476 1.225357 1.215238 1.205119 1.195 1.184881 1.174762 1.164643 1.154524 1.144405 1.134286 1.124167 1.118389 1.112611 1.106833 1.101055 1.095278 1.0895 1.083722 1.077944 1.072166 1.066389 1.060611 1.054833 1.049055 1.043277 1.0375
1.558333 1.52125 1.484167 1.447084 1.41 1.372917 1.335834 1.298751 1.261667 1.251429 1.24119 1.230952 1.220714 1.210476 1.200238 1.19 1.179762 1.169523 1.159285 1.149047 1.138809 1.128571 1.118333 1.112778 1.107222 1.101667 1.096111 1.090556 1.085 1.079445 1.073889 1.068334 1.062778 1.057222 1.051667 1.046111 1.040556 1.035

1.5425 1.506875 1.47125 1.435625 1.4 1.364375 1.32875 1.293125 1.2575 1.247143 1.236786 1.226429 1.216071 1.205714 1.195357 1.185 1.174643 1.164286 1.153929 1.143571 1.133214 1.122857 1.1125 1.107167 1.101833 1.0965 1.091167 1.085833 1.0805 1.075167 1.069833 1.0645 1.059167 1.053833 1.0485 1.043167 1.037833 1.0325
1.526667 1.4925 1.458333 1.424166 1.39 1.355833 1.321666 1.287499 1.253333 1.242857 1.232381 1.221905 1.211429 1.200953 1.190476 1.18 1.169524 1.159048 1.148572 1.138096 1.12762 1.117143 1.106667 1.101556 1.096444 1.091333 1.086222 1.081111 1.076 1.070889 1.065778 1.060666 1.055555 1.050444 1.045333 1.040222 1.035111 1.03
1.510833 1.478125 1.445417 1.412709 1.38 1.347292 1.314584 1.281876 1.249167 1.238571 1.227976 1.217381 1.206786 1.19619 1.185595 1.175 1.164404 1.153809 1.143214 1.132619 1.122023 1.111428 1.100833 1.095944 1.091056 1.086167 1.081278 1.076389 1.0715 1.066611 1.061722 1.056834 1.051945 1.047056 1.042167 1.037278 1.032389 1.0275

1.495 1.46375 1.4325 1.40125 1.37 1.33875 1.3075 1.27625 1.245 1.234286 1.223571 1.212857 1.202143 1.191429 1.180714 1.17 1.159286 1.148571 1.137857 1.127143 1.116429 1.105714 1.095 1.090333 1.085667 1.081 1.076333 1.071667 1.067 1.062333 1.057667 1.053 1.048333 1.043667 1.039 1.034333 1.029667 1.025
1.479167 1.449375 1.419583 1.389791 1.36 1.330208 1.300416 1.270624 1.240833 1.23 1.219167 1.208333 1.1975 1.186667 1.175834 1.165 1.154167 1.143334 1.1325 1.121667 1.110834 1.100001 1.089167 1.084722 1.080278 1.075833 1.071389 1.066944 1.0625 1.058055 1.053611 1.049166 1.044722 1.040278 1.035833 1.031389 1.026944 1.0225
1.463333 1.435 1.406667 1.378334 1.35 1.321667 1.293334 1.265001 1.236667 1.225714 1.214762 1.203809 1.192857 1.181905 1.170952 1.16 1.149047 1.138095 1.127142 1.11619 1.105238 1.094285 1.083333 1.079111 1.074889 1.070667 1.066445 1.062222 1.058 1.053778 1.049556 1.045334 1.041111 1.036889 1.032667 1.028445 1.024223 1.02

1.4475 1.420625 1.39375 1.366875 1.34 1.313125 1.28625 1.259375 1.2325 1.221429 1.210357 1.199286 1.188214 1.177143 1.166071 1.155 1.143929 1.132857 1.121786 1.110714 1.099643 1.088571 1.0775 1.0735 1.0695 1.0655 1.0615 1.0575 1.0535 1.0495 1.0455 1.0415 1.0375 1.0335 1.0295 1.0255 1.0215 1.0175
1.431667 1.40625 1.380833 1.355416 1.33 1.304583 1.279166 1.253749 1.228333 1.217143 1.205952 1.194762 1.183572 1.172381 1.161191 1.15 1.13881 1.127619 1.116429 1.105239 1.094048 1.082858 1.071667 1.067889 1.064111 1.060333 1.056555 1.052778 1.049 1.045222 1.041444 1.037666 1.033889 1.030111 1.026333 1.022555 1.018777 1.015
1.415833 1.391875 1.367917 1.343959 1.32 1.296042 1.272084 1.248126 1.224167 1.212857 1.201548 1.190238 1.178928 1.167619 1.156309 1.145 1.13369 1.122381 1.111071 1.099761 1.088452 1.077142 1.065833 1.062274 1.058716 1.055157 1.051598 1.048039 1.04448 1.040921 1.037362 1.033804 1.030245 1.026686 1.023127 1.019568 1.016009 1.0125

1.4 1.3775 1.355 1.3325 1.31 1.2875 1.265 1.2425 1.22 1.208571 1.197143 1.185714 1.174286 1.162857 1.151429 1.14 1.128571 1.117143 1.105714 1.094286 1.082857 1.071429 1.06 1.056667 1.053333 1.05 1.046667 1.043333 1.04 1.036667 1.033333 1.03 1.026667 1.023333 1.02 1.016667 1.013333 1.01
1.396429 1.37375 1.351071 1.328393 1.305714 1.283035 1.260357 1.237678 1.215 1.204031 1.193061 1.182092 1.171123 1.160154 1.149184 1.138215 1.127246 1.116276 1.105307 1.094338 1.083369 1.072399 1.06143 1.057953 1.054477 1.051001 1.047524 1.044048 1.040572 1.037096 1.033619 1.030143 1.026667 1.023191 1.019714 1.016238 1.012762 1.009286
1.392857 1.37 1.347143 1.324286 1.301429 1.278572 1.255714 1.232857 1.21 1.19949 1.18898 1.17847 1.167959 1.157449 1.146939 1.136429 1.125919 1.115409 1.104899 1.094388 1.083878 1.073368 1.062858 1.059239 1.05562 1.052001 1.048381 1.044762 1.041143 1.037524 1.033905 1.030286 1.026667 1.023048 1.019428 1.015809 1.01219 1.008571
1.389286 1.36625 1.343214 1.320178 1.297143 1.274107 1.251071 1.228035 1.205 1.194949 1.184898 1.174847 1.164796 1.154745 1.144694 1.134644 1.124593 1.114542 1.104491 1.09444 1.084389 1.074338 1.064287 1.060525 1.056763 1.053001 1.049239 1.045477 1.041715 1.037953 1.034191 1.030429 1.026667 1.022905 1.019143 1.015381 1.011619 1.007857
1.385714 1.3625 1.339286 1.316072 1.292857 1.269643 1.246429 1.223215 1.2 1.190408 1.180816 1.171225 1.161633 1.152041 1.142449 1.132858 1.123266 1.113674 1.104082 1.09449 1.084899 1.075307 1.065715 1.06181 1.057905 1.054001 1.050096 1.046191 1.042286 1.038381 1.034477 1.030572 1.026667 1.022762 1.018857 1.014953 1.011048 1.007143
1.382143 1.35875 1.335357 1.311964 1.288571 1.265178 1.241786 1.218393 1.195 1.185867 1.176735 1.167602 1.15847 1.149337 1.140205 1.131072 1.121939 1.112807 1.103674 1.094542 1.085409 1.076277 1.067144 1.063096 1.059048 1.055001 1.050953 1.046905 1.042858 1.03881 1.034762 1.030715 1.026667 1.022619 1.018572 1.014524 1.010476 1.006429
1.378571 1.355 1.331429 1.307857 1.284286 1.260715 1.237143 1.213572 1.19 1.181327 1.172653 1.16398 1.155306 1.146633 1.137959 1.129286 1.120613 1.111939 1.103266 1.094592 1.085919 1.077245 1.068572 1.064381 1.060191 1.056 1.05181 1.047619 1.043429 1.039238 1.035048 1.030857 1.026667 1.022476 1.018286 1.014095 1.009905 1.005714

1.375 1.35125 1.3275 1.30375 1.28 1.25625 1.2325 1.20875 1.185 1.176786 1.168572 1.160357 1.152143 1.143929 1.135715 1.127501 1.119286 1.111072 1.102858 1.094644 1.086429 1.078215 1.070001 1.065667 1.061334 1.057 1.052667 1.048334 1.044 1.039667 1.035333 1.031 1.026667 1.022333 1.018 1.013666 1.009333 1.005
1.371429 1.3475 1.323571 1.299643 1.275714 1.251785 1.227857 1.203928 1.18 1.172245 1.16449 1.156735 1.14898 1.141225 1.13347 1.125715 1.117959 1.110204 1.102449 1.094694 1.086939 1.079184 1.071429 1.066953 1.062477 1.058 1.053524 1.049048 1.044572 1.040096 1.035619 1.031143 1.026667 1.022191 1.017715 1.013238 1.008762 1.004286
1.367857 1.34375 1.319643 1.295536 1.271429 1.247322 1.223214 1.199107 1.175 1.167704 1.160408 1.153112 1.145817 1.138521 1.131225 1.123929 1.116633 1.109337 1.102041 1.094746 1.08745 1.080154 1.072858 1.068238 1.063619 1.059 1.054381 1.049762 1.045143 1.040524 1.035904 1.031285 1.026666 1.022047 1.017428 1.012809 1.00819 1.003571
1.364286 1.34 1.315714 1.291428 1.267143 1.242857 1.218571 1.194285 1.17 1.163163 1.156327 1.14949 1.142653 1.135816 1.12898 1.122143 1.115306 1.10847 1.101633 1.094796 1.087959 1.081123 1.074286 1.069524 1.064762 1.06 1.055238 1.050476 1.045714 1.040952 1.036191 1.031429 1.026667 1.021905 1.017143 1.012381 1.007619 1.002857
1.360714 1.33625 1.311786 1.287322 1.262857 1.238393 1.213929 1.189465 1.165 1.158623 1.152245 1.145868 1.13949 1.133113 1.126735 1.120358 1.11398 1.107603 1.101225 1.094848 1.08847 1.082093 1.075715 1.07081 1.065905 1.061 1.056095 1.051191 1.046286 1.041381 1.036476 1.031571 1.026667 1.021762 1.016857 1.011952 1.007047 1.002143
1.357143 1.331875 1.306607 1.281339 1.256071 1.230803 1.205536 1.180268 1.16 1.154082 1.148163 1.142245 1.136327 1.130408 1.12449 1.118572 1.112653 1.106735 1.100816 1.094898 1.08898 1.083061 1.077143 1.072095 1.067048 1.062 1.056953 1.051905 1.046857 1.04181 1.036762 1.031715 1.026667 1.021619 1.016572 1.011524 1.006477 1.001429
1.353571 1.32875 1.303929 1.279107 1.254286 1.229465 1.204643 1.179822 1.155 1.149541 1.144082 1.138623 1.133163 1.127704 1.122245 1.116786 1.111327 1.105868 1.100409 1.094949 1.08949 1.084031 1.078572 1.073381 1.06819 1.063 1.057809 1.052619 1.047428 1.042238 1.037047 1.031857 1.026666 1.021476 1.016285 1.011095 1.005904 1.000714

1.35 1.325 1.3 1.275 1.25 1.225 1.2 1.175 1.15 1.145 1.14 1.135 1.13 1.125 1.12 1.115 1.11 1.105 1.1 1.095 1.09 1.085 1.08 1.074667 1.069333 1.064 1.058667 1.053333 1.048 1.042667 1.037333 1.032 1.026667 1.021333 1.016 1.010667 1.005333 1
1.346 1.321125 1.29625 1.271375 1.2465 1.221625 1.19675 1.171875 1.1485 1.143429 1.138357 1.133286 1.128214 1.123143 1.118071 1.113 1.107929 1.102857 1.097786 1.092714 1.087643 1.082571 1.0775 1.072333 1.067167 1.062 1.056833 1.051667 1.0465 1.041333 1.036167 1.031 1.025833 1.020667 1.0155 1.010333 1.005167 1
1.342 1.317625 1.29325 1.268875 1.2445 1.220125 1.19575 1.171375 1.147 1.141857 1.136714 1.131571 1.126429 1.121286 1.116143 1.111 1.105857 1.100714 1.095571 1.090429 1.085286 1.080143 1.075 1.07 1.065 1.06 1.055 1.05 1.045 1.04 1.035 1.03 1.025 1.02 1.015 1.01 1.005 1
1.338 1.313938 1.289875 1.265813 1.24175 1.217688 1.193625 1.169563 1.1455 1.140286 1.135071 1.129857 1.124643 1.119429 1.114214 1.109 1.103786 1.098571 1.093357 1.088143 1.082929 1.077714 1.0725 1.067667 1.062833 1.058 1.053167 1.048333 1.0435 1.038667 1.033833 1.029 1.024167 1.019333 1.0145 1.009667 1.004833 1
1.334 1.31025 1.2865 1.26275 1.239 1.21525 1.1915 1.16775 1.144 1.138714 1.133429 1.128143 1.122857 1.117571 1.112286 1.107 1.101714 1.096429 1.091143 1.085857 1.080571 1.075286 1.07 1.065333 1.060667 1.056 1.051333 1.046667 1.042 1.037333 1.032667 1.028 1.023333 1.018667 1.014 1.009333 1.004667 1

1.33 1.306563 1.283125 1.259688 1.23625 1.212813 1.189375 1.165938 1.1425 1.137143 1.131786 1.126429 1.121071 1.115714 1.110357 1.105 1.099643 1.094286 1.088929 1.083571 1.078214 1.072857 1.0675 1.063 1.0585 1.054 1.0495 1.045 1.0405 1.036 1.0315 1.027 1.0225 1.018 1.0135 1.009 1.0045 1
1.326 1.302875 1.27975 1.256625 1.2335 1.210375 1.18725 1.164125 1.141 1.135571 1.130143 1.124714 1.119286 1.113857 1.108429 1.103 1.097571 1.092143 1.086714 1.081286 1.075857 1.070429 1.065 1.060667 1.056333 1.052 1.047667 1.043333 1.039 1.034667 1.030333 1.026 1.021667 1.017333 1.013 1.008667 1.004333 1
1.322 1.299188 1.276375 1.253563 1.23075 1.207938 1.185125 1.162313 1.1395 1.134 1.1285 1.123 1.1175 1.112 1.1065 1.101 1.0955 1.09 1.0845 1.079 1.0735 1.068 1.0625 1.058333 1.054167 1.05 1.045833 1.041667 1.0375 1.033333 1.029167 1.025 1.020833 1.016667 1.0125 1.008333 1.004167 1
1.318 1.2955 1.273 1.2505 1.228 1.2055 1.183 1.1605 1.138 1.132429 1.126857 1.121286 1.115714 1.110143 1.104571 1.099 1.093429 1.087857 1.082286 1.076714 1.071143 1.065571 1.06 1.056 1.052 1.048 1.044 1.04 1.036 1.032 1.028 1.024 1.02 1.016 1.012 1.008 1.004 1
1.314 1.291813 1.269625 1.247438 1.22525 1.203063 1.180875 1.158688 1.1365 1.130857 1.125214 1.119571 1.113929 1.108286 1.102643 1.097 1.091357 1.085714 1.080071 1.074429 1.068786 1.063143 1.0575 1.053667 1.049833 1.046 1.042167 1.038333 1.0345 1.030667 1.026833 1.023 1.019167 1.015333 1.0115 1.007667 1.003833 1

1.31 1.288125 1.26625 1.244375 1.2225 1.200625 1.17875 1.156875 1.135 1.129286 1.123571 1.117857 1.112143 1.106429 1.100714 1.095 1.089286 1.083571 1.077857 1.072143 1.066429 1.060714 1.055 1.051333 1.047667 1.044 1.040333 1.036667 1.033 1.029333 1.025667 1.022 1.018333 1.014667 1.011 1.007333 1.003667 1
1.306 1.284438 1.262875 1.241313 1.21975 1.198188 1.176625 1.155063 1.1335 1.127714 1.121929 1.116143 1.110357 1.104571 1.098786 1.093 1.087214 1.081429 1.075643 1.069857 1.064071 1.058286 1.0525 1.049 1.0455 1.042 1.0385 1.035 1.0315 1.028 1.0245 1.021 1.0175 1.014 1.0105 1.007 1.0035 1
1.302 1.28075 1.2595 1.23825 1.217 1.19575 1.1745 1.15325 1.132 1.126143 1.120286 1.114429 1.108571 1.102714 1.096857 1.091 1.085143 1.079286 1.073429 1.067571 1.061714 1.055857 1.05 1.046667 1.043333 1.04 1.036667 1.033333 1.03 1.026667 1.023333 1.02 1.016667 1.013333 1.01 1.006667 1.003333 1
1.298 1.277063 1.256125 1.235188 1.21425 1.193313 1.172375 1.151438 1.1305 1.124571 1.118643 1.112714 1.106786 1.100857 1.094929 1.089 1.083071 1.077143 1.071214 1.065286 1.059357 1.053429 1.0475 1.044333 1.041167 1.038 1.034833 1.031667 1.0285 1.025333 1.022167 1.019 1.015833 1.012667 1.0095 1.006333 1.003167 1
1.294 1.273375 1.25275 1.232125 1.2115 1.190875 1.17025 1.149625 1.129 1.123 1.117 1.111 1.105 1.099 1.093 1.087 1.081 1.075 1.069 1.063 1.057 1.051 1.045 1.042 1.039 1.036 1.033 1.03 1.027 1.024 1.021 1.018 1.015 1.012 1.009 1.006 1.003 1

1.29 1.269688 1.249375 1.229063 1.20875 1.188438 1.168125 1.147813 1.1275 1.121429 1.115357 1.109286 1.103214 1.097143 1.091071 1.085 1.078929 1.072857 1.066786 1.060714 1.054643 1.048571 1.0425 1.039667 1.036833 1.034 1.031167 1.028333 1.0255 1.022667 1.019833 1.017 1.014167 1.011333 1.0085 1.005667 1.002833 1
1.286 1.266 1.246 1.226 1.206 1.186 1.166 1.146 1.126 1.119857 1.113714 1.107571 1.101429 1.095286 1.089143 1.083 1.076857 1.070714 1.064571 1.058429 1.052286 1.046143 1.04 1.037333 1.034667 1.032 1.029333 1.026667 1.024 1.021333 1.018667 1.016 1.013333 1.010667 1.008 1.005333 1.002667 1
1.282 1.262313 1.242625 1.222938 1.20325 1.183563 1.163875 1.144188 1.1245 1.118286 1.112071 1.105857 1.099643 1.093429 1.087214 1.081 1.074786 1.068571 1.062357 1.056143 1.049929 1.043714 1.0375 1.035 1.0325 1.03 1.0275 1.025 1.0225 1.02 1.0175 1.015 1.0125 1.01 1.0075 1.005 1.0025 1
1.278 1.258625 1.23925 1.219875 1.2005 1.181125 1.16175 1.142375 1.123 1.116714 1.110429 1.104143 1.097857 1.091571 1.085286 1.079 1.072714 1.066429 1.060143 1.053857 1.047571 1.041286 1.035 1.032667 1.030333 1.028 1.025667 1.023333 1.021 1.018667 1.016333 1.014 1.011667 1.009333 1.007 1.004667 1.002333 1
1.274 1.254938 1.235875 1.216813 1.19775 1.178688 1.159625 1.140563 1.1215 1.115143 1.108786 1.102429 1.096071 1.089714 1.083357 1.077 1.070643 1.064286 1.057929 1.051571 1.045214 1.038857 1.0325 1.030333 1.028167 1.026 1.023833 1.021667 1.0195 1.017333 1.015167 1.013 1.010833 1.008667 1.0065 1.004333 1.002167 1

1.27 1.25125 1.2325 1.21375 1.195 1.17625 1.1575 1.13875 1.12 1.113571 1.107143 1.100714 1.094286 1.087857 1.081429 1.075 1.068571 1.062143 1.055714 1.049286 1.042857 1.036429 1.03 1.028 1.026 1.024 1.022 1.02 1.018 1.016 1.014 1.012 1.01 1.008 1.006 1.004 1.002 1



Relationship Among 
Moderate-to-Vigorous 
Physical Activity, Sitting 
Time, and Risk of All-Cause 
Mortality in Adults

It takes approximately 
600 min/week of 
moderate intensity PA 
or 300 min/week of 
vigorous intensity PA 
to go from here …

… to here to overcome 
sedentary time the 
most sedentary of 
lifestyles (>8 h/day)

MVPA should be part of every 
adult’s lifestyle, especially for 
those who sit for large portions 
of the day

Move More and Sit Less



• Walking briskly for 10 minutes at 3.3 miles per hour requires about 
1,000 steps.

• This equates to between (5,000 + 2,000 =) 7,000 steps per day 
and (5,000 + 4,000 =) 9,000 steps per day to meet weekly physical 
activity guidelines

What about Steps?

Physical Activity Guidelines for Americans, 2nd edition: A1.1; page 116



QUESTION!
If being physically active is so good 
for us, why don’t people do it?

a. Not enough time
b. Injury
c. Don’t know what to do
d. Too tired
e. All of the above



Most Common Exercise Barriers and Potential Strategies
Common Problem Example Strategies
“I don’t have enough time.” • Modify frequency, intensity, time, type of PA

• Examine priorities/goals
• EVERY. MOVEMENT. COUNTS.

“I don’t have enough energy.” • Modify frequency, intensity, time, type of PA
• Exercise increases energy! In the long-term…

“I’m just not motivated.” • Determine what are effective reinforcements for you
• Start low, go slow
• Something that you enjoy!!!
• Commit…little by little…
• This is really important, I am going to find a way

“It costs too much.” • Check out exercise opportunities at home, Youtube, cable on-
demand, etc.

“I’m sick or hurt.” • Plan for relapses
• Have alternative plans
• It's ok to take a break! Especially when sick or hurt

Adapted from ACSM's Guidelines for Exercise Testing and Prescription, 11th Edition



Common Problem Example Strategies
“I feel awkward when I exercise.” • Very common in today’s society

• Focus on self, not others
• F them (forget them) and their (potential) thoughts
• Buddy up
• Start in home to gain confidence

“I don’t know how to do it.” • Find someone who does, who you know, who you trust
“No one will watch my child if I exercised.” • Social support!

• Fitness facilities that have childcare
• Incorporate children into workout

“There is no one to exercise with me.” • Develop social support and exercise buddy system
• Identify different types of activities you can do on your own

Adapted from ACSM's Guidelines for Exercise Testing and Prescription, 11th Edition

Most Common Exercise Barriers and Potential Strategies



What behavior change techniques 
(BCT) are effective?
Based on extensive literature reviews, the most 
effective BCTs for changing exercise and other types 
of physical activity behavior are:

1. Goal setting
2. Action planning
3. Self-monitoring
4. Reinforcing progress 

From The Psychology of Exercise: Integrating Theory and Practice 



In addition, the BCT of ‘problem solving’ 
has been identified as an important BCT for 
maintaining physical activity behavior in 
the long-run.

…and…

5. Problem Solving

From The Psychology of Exercise: Integrating Theory and Practice 



1. Goal Setting
• Goal setting involves:

– Assessing current level
– Creating process & outcome goals for the future
– Detailing actions to be taken
– Specifying metrics

• Goals need to be S.M.A.R.T:
– Specific
– Measurable
– Attainable
– Realistic but challenging (too easy, no reward; too difficult, failure, 

frustration, and pessimism)
– Time based

From The Psychology of Exercise: Integrating Theory and Practice 



2. Action Planning

 Action plans: Concrete plans that specify when, 
where, and how exercise intentions will be 
translated into actions

 Implementation intentions: Involves developing a 
strong mental association between a situational 
cue and a specific behavior
 “When…. Then…” statements
 e.g., When my phone rings I will then get up and walk

From The Psychology of Exercise: Integrating Theory and Practice 



3. Self-Monitoring
• Paying attention to one’s own thoughts, feelings, and 

behaviors
– Monitor level of exercise intensity (i.e., heart and 

respiration rates) to prevent overexertion and injury
– Monitor daily physical activity behavior with an activity log
– Use fitness apps/ websites

From The Psychology of Exercise: Integrating Theory and Practice 



• Latch onto whatever you can that is 
positive to build yourself up, especially 
in the beginning.

• Find praise, encouragement, attention, 
and rewards – they are very powerful.

• Focus on process and effort

4. Reinforce Progress

From The Psychology of Exercise: Integrating Theory and Practice 



5. Problem Solving
• Problem solving reduces the probability of a relapse.

• The exerciser uses problem solving to manage high-risk 
thoughts, feelings or situations that might lead to an exercise 
lapse.

• Have a plan in place for what you will do when you inevitably 
lapse!

• For example, reframing (also known as cognitive restructuring) 
is a BCT that involves changing how one thinks about a lapse.

• e.g., Thinking of a lapse as normal and inevitable and not a sign of 
failure and hopelessness

From The Psychology of Exercise: Integrating Theory and Practice 



Moving forward…

• Start low, go slow…and accept that
• There are many competing activities that are really reinforcing 
• Behaviors/tasks are overwhelming if we do not break them down
• Find what works FOR YOU
• Enjoy it!

• Behaviors we hate, which take investment of time and energy, are unlikely 
to continue
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