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Introductions

MoM Health Study

At

Monitoring Movement & Health
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O What are current recommendations for physical activity and sedentary behaviore

O What evidence suggests that moving more and sitting less can reduce the population
problem of substance abuse?

O Results from the Stand Back sedentary behavior infervention in chronic low back pain
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PHYSICALLY ACTIVE SEDENTARY




Physical Activity Continuum

30.min/day

7% of your day = 3% of your
day

‘Sedentary behavior refers to any waking activity characterized by an energy expenditure < 1.5 metabolic

equivalents and a sitting, reclining, or posture.’ _
Sedentary Behavior Network

http://www.sedentarybehaviour.org




2018 Guidelines for Adults

Engage in 150-300 minutes of moderate-

Phy5|calAct|V|ty : . : N
{ﬁ Cuiliclines forAradricahs \?vcg:;(/alent aerobic physical activity each

2" edition
DODHE More activity for greater benefits

Engage in muscle strengthening activities 2
X week

Other Key Concepts

Move more and sit less

Physical activity has immediate health
benefits




Figure D-2. Relationship Among Moderate-to-Vigorous Physical Activity, Sitting Time, and Risk of All-
Cause Mortality

Moderate-to-Vigorous Physical Activity

Risk of all-cause mortality decreases as one moves from red to green.

Source: Adapted from data found in Ekelund et al., 2016.2



What evidence suggests that
moving more and sitfing less can
reduce the population problem of
substance abuse?




Exercise and Treatment of Substance Use
Disorders

OPEN & ACCESS Freely available online @ PLOS | ONE

3683 records identified through English
and Chinese database searching

Impact of Physical Exercise on Substance Use Disorders:
A Meta-Analysis

645 duplicates records excluded
3038 eligible studies

Dongshi Wang', Yanqiu Wang', Yingying Wang’, Rena Li'?, Chenglin Zhou'*

After review of study abstract and/or full paper,

3016 were excluded due to:

« RCTs of various SUDs

Reviews: 28
. . . oo o Animal studies: 430
* Nicotine, hero!n, ilicit drugs, ol s
OlCOhOl, COCGlne Prevent studies: 62

Inquiring studies: 484
Cross over trials: 35
Cohort studies: 269

Acute exercise studies: 296

 Interventions were adding aerobic b e ooy 1
exercise or mind-body (i.e., yoga)
as adjunct treatment

22 articles fulfilled the inclusion criteria




OUTCOME: Abstinence Rates

Experimental Control Odds Ratio
Study Events Total Events Total ) OR 95%-Cl W(fixed)
Burling, 1992 shor 21 34 82 ’ 228 [101;517) 3.4% 5 i
Marcus,1995 end 3 10 10 I 3.86 [0.33; 45.57) 03% 22 STUdIeS. . N .
Marcus, 1995 long 3 10 10 . 386 [0.33;4557]  0.3% e 7/ STCITISTICCI”Y S|gn|f|cgn1' benefit
Donaghy,1997 middle 10 20 21 162 [047;563) 1.7% )
Donaghy,1997 short 11 35 29 1.02 [0.35; 295] 3.0% e 28 of 32 estimates >1.0
Martin, 1997 end 43 72 70 324 [162;645] 4.0% . o
Martin, 1997 middle 21 72 70 151 [0.70; 3.24)  4.7% « No s’rghcglly 5|gn|f|c(]n’r harm
Martin, 1997 long 19 72 70 104 [049;2.19) 59%
Marcus,1999 end 26 134 147 212 [1.07; 420] 51%
Marcus,1999 short 22 134 147 221 [105; 466] 4.2%
Marcus,1999 long 16 134 147 236 [097;5.70] 3.0%
Huang,2000a long 15 38 51 7.66 [2.28;25.71] 0.9% ono. o
Huang,2000b long 27 60 50 6.00 [222:1620]  16% « Sensifivity analyses revealed:
Ussher,2003 end 73 154 145 117 [0.74; 1.85] 150% . .
Marcus,2005 end 16 109 108 138 [062;307] 45% » Duration not important (S3, 4-7, =28 mo)
Marcus,2005 short 8 109 4 108 206 [0.60; 7.05] 16%
Marcus,2005 long 1109 1108 0.99 [0.06;16.04]  0.4%
Prapavessis,2007 end 17 49 16 59 143 [063; 325 42% . . . .
Prapavessis,2007shot 7 20 9 33 144 [043; 475]  19%  Type of exercise not statistically different
Prapavessis,2007 long 3 9 4 15 1.38 [0.23; 8.30] 0.9% . . . _
Ussher,2007 long 14 154 18 145 071 [034: 148]  7.4% » Aerobic exercise: OR = 1.65 (] A4-1 .95)
Kinnunen,2008 end 22 9 5 34 185 [064; 536) 24% . . _
Kinnunen, 2008 long 9 92 2 34 173 [036; 847) 12% * Mlnd-bOdy. OR =2.96 (] 29, 2.83)
Vickers,2009 end 3 19 4 20 0.75 [0.14; 3.90] 14%
Wiliams,2010 end 10 29 5 30 263 [0.77;899]  14%
Wiliams,2010 short 6 29 4 30 170 [042; 6.77)  1.4% . TR _
Bock 2012 end 5 32 4 23 419 [116:1541]  1.4% * More effective with illicit drugs (ﬂ—3)
Bock,2012 short 7 32 2 23 294 [055;15.70]  0.8% . —
Bock,2012 middle 7 32 3 23 187 [043; 816]  12% * Alcohol: OR = 1.65 (] 14, 2-39)
Whiteley,2012 end 23 166 23 164 099 [053; 1.84]  8.8% : O —
Whiteley,2012 short 12 166 9 164 134 055.328] 37% * Nicofine: OR = 1.51 (] 24, ]-83)

6

Whiteley,2012 middle 10 166

164 169 [0.60; 4.76] 25%

lllicit drugs: OR = 4.13 (2.39, 7.14)

Fixed effect model 2392 2334 1.69 [1.44; 1.99] 100%
Heterogeneity: l-squared=15.4%, tau-squared=0.0426, p=0.2234

01 0512 10

Figure 2. The forest plot about the effect of physical exercise on abstinence rate. The abstinence rate of past physical exercise treat, and
differences follow-up periods were used odds ratio analysis.
doi:10.1371/journal.pone.0110728.9g002




SMD for Exercise Training

WITHDRAWAL ANXIETY STATUS DEPRESSION STATUS
SYMPTOMS




Exercise and the Prevention of Substance
Use Disorders

Increase in Physical Activity

Psychological Social/Behavioral Neurobiological

: depression & anxiety { boredom T hippocampal neurogenesis
T stress management T white and gray matter integrity
T executive function and cognition T HPA axis regulation

* self-concept, self-esteem, & self- . , , T neurotransmitter (e.g.,
efficacy health-promoting behaviors serotonin, dopamine) regulation

Decrease in Substance Use

Potential mechanistic pathway between physical acftivity and substance use. Tindicates an increase; | indicates a
decrease. Support for the proposed psychological and social/behavioral mechanisms is primarily from human
research while support for the neurobiological mechanisms is primarily from animal research. HPA=hypothalamic-
pituitary-adrenal

7T social integration
4 time for substance use

Brellenthin et. al., Progrevmed, 2018
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O Evidence almost exclusively observational

O often measured as sports team
participation

O Associated with:
| cigarette use
} illicit drug use
T alcohol use

O Associations with the development of
later SUDs not clear

Brellenthin et. al., Progrevmed, 1018



Exercise and Substance Use Across the
Lifespan

Table 1

Relationship between physical activity and substance use across the lifespan

Increase in Physical Activity

Adolescents Young Adults Adults Older Adults
Alcohol ™
Tobacco 1l
Marijuana <

Other lllicit Drugs !

1 indicates a positive association between physical activity and substance use; | indicates a negative association; «

indicates no clear relationship; Two arrows (|| or 11) indicates substantial evidence exists for the direction of the
association compared with one arrow (| or 1).

Brellenthin et. al., Progrevmed, 1018



Figure D-2. Relationship Among Moderate-to-Vigorous Physical Activity, Sitting Time, and Risk of All-
Cause Mortality

Moderate-to-Vigorous Physical Activity

Risk of all-cause mortality decreases as one moves from red to green.

Source: Adapted from data found in Ekelund et al., 2016.2



Enriched Environment and Substance Use

Exposure to environmental enrichment attenuates addiction-like
behavior and alters molecular effects of heroin self-administration in
rats

. Standard Saline . Enriched Saline . Standard Heroin . Enriched Heroin

Caesar G. Imperio !, Ashley J. McFalls ™!, Niran Hadad €, Laura Blanco-Berdugo ¢,
Dustin R. Masser © ', Elizabeth M. Colechio ?, Alissa A. Coffey ?, Georgina V. Bixler £,
David R. Stanford ', Kent E. Vrana °, Patricia S. Grigson ?, Willard M. Freeman & "~
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‘Taken together, these findings illuminate the impact of drug taking and
environment on the epigenome in a locus and gene-specific manner and Hour1 ~ Hour2 ~ Hour3 ~ Hour4  Hour5  Hour6
highlight the need for positive, alternative rewards in the treatment and Trials

prevention of drug addiction’
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* To evaluate whether an intervention targeting reduced prolonged sitting could decrease pain and
disability in desk workers with chronic low back pain (primary)

Objective:| * Secondary outcomes: mood, well-being, sleep

* 6 month RCT(intervention vs. control)

* Intervention: behavioral counselling, CBT for pain self-management, sit-stand desk attachment
(Humanscale QuickStand), activity prompter (Jawbone UP), initial office visit followed by monthly
phone calls

* Chronic low back pain and Oswestry Disability Index (ODI) > 10%,
* Desk jobs (sitting 220 hr/wk)




Description of multicomponent
intervention

Month Components
] 2 3 4 5 6 « Behavioral Counselling
* MIl-informed goal

Delivery * a | setting, self-
mode monitoring, social

support, stimulus
Duration 60-90 10-15 10-15 10-15 10-15 10-15 conftrol, motivation
min min min min min min * Environment

modification (SS
attachment)

« Proximal, passive
prompts (Jawbone UP)

« Cognitive behavioral
therapy for pain self-
management




Reducing sedentary behaviour to decrease chronic
low back pain: the stand back randomised trial

Bethany Barone Gibbs,' Andrea L Hergenroeder,® Sophy J Perdomo,’
Robert J Kowalsky,? Anthony Delitto,? John M Jakicic'

& Intervention O Control
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Month
Group Effect
S =-8.0%
p=0.027

Figure 3  ODI by the intervention group. Plotted values are mean +SEM.
Numerical data reported in the online supplementary appendix table 1.

Barone Gibbs B, et al. Occup Environ Med 2018;0:1-7. doi: 10.1136/0emed-2017-104732
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Sleep - overall (PSQI)

Sleep disturbance (PSQI)*
Emotional limitations (SF-36)
Social Functioniong (SF-36)*
Pain (SF-36)*

Vigor (POMS)*

Mood Disturbance (POMS)
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3TC

Intervention Benefit (Cohen's d)

h 0.23

Q77 |
0546

[ 0.62

Quinn, Gibbs et. al., presented at ACSM 2018



Self-reported medication use in Stand Back

Intervention 62% 42%

Confrol /1% 50%
P=0.586 P=0.682

Intervention 1.07 (0.25) 0.50 (0.20)

Control 0.85 (0.25) 0.75 (0.25)
P=0.525  P=0.439

*Also direction of effect was increased work attendance, decreased provider visits, and
decreased sleep medication use
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O Current recommendations are to exercise and, more broadly, to move more and sit less

O The social and physical components of activity may improve treatment outcomes and
prevent drug use

O Current paradigm to move more and sit less might work!

O More research needed!




Collaborators
John Jakicic, PhD
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Contact Info:

Bethany Barone
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http://www.sit-less.pitt.edu/

