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Affect in our lives

e “Exercise makes you feel good”
(Fox, 1999, p.413)

e Why don’t we exercise adequately to gain its
numerous positive effects?

e People generally choose to do what makes them
feel good and avoid what makes them feel bad!
(Ekkekakis & Acevedo, 2006, p.104)
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The inverted U Model
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- For many years (up to 1999) scientific community
believed that there is an ideal intensity for creating
the best affective responses.

e However...

— Many positive affective responses can be
Instigated through both low and high intensities

— Moderate intensity does not always cause the
best effects

— No valid psychobiological mechanisms
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The inverted U Model

e Lack of specific and accurate theoretical model

e Intensity: Based on HR and objective measures
of HR measurement

e Individual differences in affective response (i.e.
pleasure/displeasure)
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THE CIRCUMPLEX MODEL OF AFFECT &
THE DUAL MODE THEORY
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The circumplex model of affect proposed by
Russell (1980)
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The Dual Mode Theory

e Based on evolutionary adaptive perspective
e Emotion relates to both:

— Cognitive appraisal processes (i.e. self-
efficacy, achievements, personality
variables)

— Physiological variables (i.e. signals of
baroreceptors, thermo-receptors, viscero-
receptors In the muscles, heart, lungs)
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Defining features of affect, emotion and mood

Construct

Affect (core
affect; basic
affect)

Emotion

Mood

Defining features

Basic and generic
valenced
(pleasant/unpleasant)
responses

Affective states resulting
from an appraisal of
specific events

Diffuse affective states
not resulting from
specific events but more
likely associated with
general views at a point
in time

Intensity
and time

Varied

Usually high
intensity;
short
duration

Lower
intensity;
can be
prolonged

Cognitive mediation

Example

A cognitive appraisal might Feeling

be involved when affect is
a component of emotion
or mood, but is not

necessary; affect can occur

independently

Cognitive appraisal of a
specific eliciting event

Cognitive appraisal of
larger issues or events in
the distant past or future

‘good’,
pleasant

Proud or
ashamed

Irritable or
jovial
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Affective responses to two bouts of physical activity. The horizontal
dimension represents self-rated displeasure to pleasure and the
vertical dimension represents perceived activation. ‘Pre’ indicates
the beginning of each activity, ‘End’ indicates its end and ‘Post =10’
indicates 10 minutes after the end. Note: VT: ventilatory threshold.

(—) Perceived Activation (+)

6.0

5.5

5.0

4.5

4.0

3.5°

3.0

2.5

2.0

1.5

~ Walking
~ Test to exhaustion

End 1
X_

End

Pre,\x/ /
PreV /

Post =10  pgost —10

. <2 1.0 -
Unwerslty1_5,o -40 -30 -20 -10 00 10 20 30 40 5.0

of Suffolk

(—) Affective Valence (+)



Affective responses to varying levels of exercise

intensity, proposed by Ekkekakis and colleagues
(Ekkekakis, 2003; Ekkekakis et al., 2005)

Intensity range Affective Variability of Influencing factors
reactionto response

R exercise .

Moderate Pleasure Homogeneous Cognitive factors play a

— clearly below small role

ventilatory threshold

Heavy Pleasure or  Variable Cognitive factors play a
— close to the displeasure major role
ventilatory threshold

> Severe Displeasure = Homogeneous Interoceptive factors play
— clearly above a major role
ventilatory threshold
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Next generation of affect
measurement

e Based on Gas Exchange Point or Lactate
Threshold = Turning point

Below At Above

y y
Positive Vreport

of affect & Variable Declinedof .
likely occurring response reported affect
of affect

after cool-down
University
of Suffolk




Dose-response based on the dual-
mode theory

Proximal to the level
of the
aerobic/anaerobic
transition

Above the level of the
aerobic-anaerobic
threshold

the level of the
aerobic-anaerobic
threshold

- Homogeneity
- Pleasure

- Variability

- Homogeneity
- Displeasure

- Pleasure or
Displeasure

- High influence of
cognitive factors
(high road)

- Low influence of
cognitive factors
(high road)

- Influence of high road
cognitive factors based
on fitness

| V )| V b 1

Unlver5|t

' of Suffolk Spectrum of exercise intensity

(Ekkekakis & Acevedo, 2006)




Neuroscientific evidence

 The system collecting and relaying interoceptive
iInformation is highly sensitive to variations in the
Intensity of internal signals

e |nteroceptive information signaling relates to
both cortically mediated and non-cortically
mediated pathways

e Gating mechanisms are capable of redirecting
Interoceptive signals to subcortical pathways
when the intensity exceeds certain critical
threshold
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Cortical and subcortical ways

. ‘Sensory and
|' frontal cortex
|

High road
Sansory
thalamus
. Low
' road

Exteroceptive
agffective stimulus

(Ekkekakis & Acevedo, 2006)
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Low roads explained: NTS

ACA

C Parasympathetic
cerebrovascular Psg MCA
mnervation DR

seG@ly e BA
B Central cholinergic and efferent vagal pathway

Nucleus of the Solitari Tract
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Low roads explained: Parabranchial
Nuclel
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Low road In the human brain

e |n addition to the sensory thalamus, subcortical
pathways to the amygdala originate in the spine,
Nucleus of the Solitary Tract (NTS), Parabranchial
Nucleus (PB), Ventrolateral Medula (VLM) and

Pariaqueductal Gray (PAG)

e Multiple intense stimuli from the internal
environment of the body can be possibly explained
from an evolutionary standpoint having a more
Immediate and severe implications for survival and

adaptation than exteroceptive stimuli
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High intensity = Negative affective
response

e Depletes energy resources (other than lipids)

 The range of survivor is limited:

— Lactate accumulation and hydrogen ions (lactic
acidosis)

— Catecholamines are released leading HR and Systolic
Blood Pressure (SBP) to their limits

— HR & SBP are too high to sustain life for long
— Increase in frequency and depth of ventilation

— Recruitment of low-efficiency fast-twitched muscle
fibers

— Increases in oxygen cost of work and coordination
patterns

' universi@meostasis Is threatened! (similar to a heart attack)
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However...

e Why the response to high intensity is so variable?

e |f this road of affect (the Low Road) is so strong
representing toxic effects for human system, how
come we fail to notice evidence of unified

responses to high intensity?
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High intensity & affective responses

e High self-efficacy is influencing and mediating
this procedure

e A more self-efficacious person responds with
more positive affect in relation to a less
efficacious one

e When stimuli become too trivial or overwhelming
cognitive factors are expected to correspond less
to affective responses
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Theories and Models
of Exercise Behavior:
Individual & Social Cognitive
Approaches

Emmanouil (Manos) Georgiadis, PhD.
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@ The JAMA Network JAMA Intern Med. 2015;175(6):959-967. doi:10.1001/jamainternmed.2015.0533

From: Leisure Time Physical Activity and Mortality: A Detailed Pooled Analysis of the Dose-Response
Relationship 1,

1IMET= 1 kcal/1kg /hr

METSs per exercise intensity

0.9-

o
o

Mortality Risk

0 Intensity from to
Low 1.1 2.9
0.6
Moderate 3.0 5.9
573 Oto 75t0  150to  225t0  40.0to 2750
<7.5 <15.0 <22.5 <40.0 <75.0 ngh 60

MET h/wk

1-2x% 2-3x% 3-5x 5-10x% 210
Multiples of minimum recommended LTPA level

Hazard Ratios (HRs) and 95% Cls for Leisure Time Moderate- to Vigorous-Intensity Physical Activity and Mortality dose-response
curve and category-specific HR estimates of exercise levels compared with the federally recommended minimum of 7.5 metabolic
equivalent (MET) hours per week. Models were stratified by cohort and use age as the underlying time scale. The model was
adjusted for sex, smoking (never, former, current, or missing), alcohol (none, <15 g/day, 15 to <30 g/day, or 230 g/day), educational
level (dropout, high school, post—high school training, some college, college graduate, post college, or missing), marital status
(married, divorced, widowed, single, or missing), history of cancer, history of heart disease, and body mass index (calculated as
weight in kilograms divided by height in meters squared) (<18.5, 18.5 to <25.0, 25.0 to <30.0, 30.0 to <35.0, or 235.0).The dotted
line between categories illustrates an assumed dose-response curve rather than individual data points.
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The mysterious case of the public health guideline that
is (almost) entirely ignored: call for a research agenda
on the causes of the extreme avoidance of physical
activity in obesity

P. Ekkekakis,” S. Vazou,” W. R. Bixby® and E. Georgiadis®

obesity reviews (2016)
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The mysterious case of the public health guideline that
is (almost) entirely ignored: call for a research agenda
on the causes of the extreme avoidance of physical
activity in obesity

P. Ekkekakis,” S. Vazou,” W. R. Bixby® and E. Georgiadis®

obesity reviews (2016)
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Affective—Reflective Theory of
physical inactivity and exercise

Foundations and preliminary evidence
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What do we need to know as
practitioners?

 \We need to be extra careful with the exercise
Intensity we prescribe as practitioners

e Taking on board the current fitness level is the
safest way to create a positive affective
experience out of every exercise attempt!

e High intensity is not applicable to every individual
no matter how frequently s(he) exercises.
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COGNITIVE MODELS
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Motivation Defined

e Degree of determination, drive, or desire with
which an individual approaches (or avoids) a
behavior.

e Direction and intensity of one’s effort.
e Origin:
— Intrinsic: Motivation from within
— Extrinsic: Motivation from an outside force
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Intrinsic & Extrinsic Motivators

Exampies of intrinsic and exirinsic motivators for exercise behavior.

INTRINSIC EXTRINSIC
Ftin Health (e.g., prevent heart disease)
Sense of challenge Social recognition/praise

Personal improvement Tangible reinforcers*
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SELF-EFFICACY THEORY OF
EXERCISE ADHERENCE
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Self-Efficacy Theory

Past performance
Behavior
Vicarious experiences 1' )
SELF-EFFICACY ‘ Cognitions
Social persuasion : '
' Affect

Physiological/affective states |

Souree; Adapted from Bandura (1986).
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Sources of Self-Efficacy

e Past performance accomplishments
= \icarious experiences

e Verbal persuasion

» Physiological and affective states
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Measuring Self-Efficacy

e Assess self-efficacy at different /evels
e Assess self-efficacy strength at each level
e Specificity
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Example of Measuring Self-Efficacy

e Self-efficacy for jogging (task self-efficacy )

Using the scale below, circle the number that best represents how confident you are that you can
jog each of the following distances during a single session without stopping.

MO CONFIDEMCE EXTREMELY

AT ALL COMNFIDENT
a. 1 mile 1] 10 20 30 40 K0 60 70 80 90 @I_])
b. 2 miles i0 20 30 40 50 60 70 80 90 Qﬂﬂj

10 20 30 40 &80 60 70 80 90
10 20 30 40 &0 60 70 @ 90 100
10 20 30 40 60 70 80 90 100
@ 20 30 40 50 60 70 80 90 100

c. 3 miles

@ .

0
1]
d. 4 miles 1]
g. 5 miles 0
f. 6 miles 0
@ 10 20 30 40 50 BO 70 B0 S0 100
h. 8 miles @ 10 20 30 40 50 B0 70 B0 90 100
@ 10 20 30 40 50 &0 70 &0 90 100
jo 10 miles @ 10 20 30 40 50 60 70 @0 90 100

g. ¥ miles

i. 9 miles
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Exercise Barrier Self-Efficacy

Please rate how confident you are that you could exercise under each of the following
conditions over the next 4 weeks. Place the appropriate number from the scale below on the

line following the statement.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Not at all Somewhat Completely
confident confident confident

Over the next 4 weeks, | am confident that | could be physically active ...

1. When | am tired.

2. During or following a crisis.

3. During bad weather.

4. When | am anxious or stressed.

5. When|am on vacation.

6. When there are competing interests (like my favorite TV show).

7. When | have a lot of work or schoolwork to do.

8. When | haven't reached my exercise goals.

9.  When I don't receive support from my family or friends. ___
University
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SELF-DETERMINATION
THEORY (SDT)
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Key ldeas of the SDT

e People seek challenges to satisfy three basic
psychological needs:

1. Self-determination
2. Competence
3. Relatedness
e Three types of motivation drive behavior:
1. Intrinsic motivation
2. Amotivation
3. Extrinsic motivation

University (continued)
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Type of  Amotivation | Extrinsic Motivation Iintrinsic Motivation
Motivation

|
Type of Non- External Introjected  Identified  Integrated’ ~ Intrinslc
Regulation regulation | Regulation Regulation  Regulation Flagulatlcrnl Regulation
Quality of  NonseH-determined Sell-determined
Behavior

Figure 1.1. The Sel-Determination Continuum, with Types of Motivation and Types of Regulation.

University
of Suffolk

(Vallerand & Ratelle, 2002)



Self-Determination Theory

Intrinsic motivation

Integrated regulation

identified regulation

Introjected regulation

EXTRINSIC MOTIVATION

External regulation

amaotivation

Source: Adapied from Deci & Ryan (1985).
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MOTINES

Pleasure, satisfaction High self-determination

Confirming sense of self

Achieving personal goals

Sense of obligation

Gain reward, avoid punishment

None Low self-determination



TRANSTHEORETICAL MODEL
(TTM)
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TT™M

e Aiming to influence:

1. How individuals think about exercise

2. How individuals feel about themselves
3. How environment shapes our behaviour
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4.

3
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Transtheoretical Model ==

terest in chang

o FOR) s
O
Precontemplation
— No intention to exercise in the future o °

Action Preparation

C O n te m p I ati O n Adopting new habits Planning for change
— Intentions to start within the next six months

Preparation

— Intention to start in immediate future (in the next
month)

Action
— Exercising for less than 6 months

Maintenance
— Exercising for six months (and continuing)



Moving Through the Stages:
Processes of Change

e Experiential processes
— e.g., consciousness raising, self-reevaluation
e Behavioral processes

—e. g., stimulus control, reinforcement
management
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Definitions and examples of intervantions associated with each of the processes
of change in the transtheoretical model.

PROCESS DEFINITHIN

Conscipusness aeexing new indormation and a better under-
raising standing of axercise

Sef-resvaluation Assesging how ane thinks snd fesls about
pnasall as an inadtive person

Envirgnmantal Congidaring how inactivity affects the physical
reevaiiation and social environment

Dramatic refief Experiencing and expressing feelings about
becoming mors active or remaining inactive
throuiph exercise

aocial liheration Increasing awareness of the socil and erviron-
meantal tactors that suppart physical actity

ol 1

INTERVENTION EXAMPLE

Read pamphists, talk to 2 health care profes-
shomal aboul the bemsfits of exerclse

Conaider whither baing inactive is truly in
lime with ane's values

Find out the costs of inactivity to the haalth
care systam

imaging the fealings of ragred and loss for
aat having prevented the inss of haalth

Seak ouf information aboul exarciss groups
and resources in the community, workplace, stc.

| BohsnioriProceeses

Sall-liberation Engaging In actiwities that strengthen one’s
commitment to change and the belief that

one zan changa

Substituting physical activities for sedentary
activities

Controlling situations and cues that tiggear
inactivity and skipped workouls

Rewarding onesalf for being active

Using support from others during attempts
Lex chamge

dnnounce oni's commdment to exercise to
famiby and friends; stay postive and remind

omesall "l Gan doitl™

(3o for a walk after dinner rether than waich
belavisinn

Plan ahead for a busy period at work/schosd

and schedula axarciss on a calendar

Establish goals and reward onesel for
achieving tham

Buddy up with a friend who is also fryng to
Slar an exXarcise regirmen



Indications of behaviour change

e Shifts in decision balance sheet (prons vs. cons)
e Increases in Self-efficacy

Pros (Advantages) and Cons (Disadvantages) of a
Health-Related Behavior: The Example of Exercise

Pros

* [ would be healthier if I exercised more regularly.
* [ would feel better about myself if I exercised more regularly.
* Other people would respect me more if | exercised more regularly.
Cons
* [ would probably be sore and uncomfortable if [ exercised more regularly.
« If | exercised more regularly, my family and friends would get to spend
less time with me.
Uni' .1 would feel that T was wasting my time if [ exercised more regularly.

of S



Defining stages of the Transtheoretical
Model (TTM)

Stage Meeting Current Behaviour Intention to Practical label
criterion meet criterion
level of level of physical
physical activity?
activity?
Precontemplation X Little or no physical X ‘I won’ t’ or ‘|
activity can’ t’
Contemplation X Little or no physical 4 ‘I might’
activity
Preparation X Small changes in v ‘I will’

physical activity

Action 4 Physically active for 4 ‘Iam’
less than 6 months

Maintenance 4 Physically active for 4 ‘I have’

more than 6 months
' WIINIVCI OII.]'
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Cyclical stages of behaviour change

Maintenance

Preparation

Action

Contemplation

Precontemplation
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Questions for estimating SES

Questionnaire for determining a person's current exercise stage.

“Regular exercise” is any planned physical activity (e.g., brisk walking, agrobics, jogaing, bicycling,
swimming, rowing, etc.) performed to increase physical fitness. Such activity should be performed
three to five times per week for 20 to 60 minutes per session.

DO YOU EXERCISE REGULARLY AGCORDING TO THAT DEFINITION?
1. Yes, | have been exercising regularly for MORE than six months.
1 2. Yes, | have been exercising regularly for LESS than six months.
3. No, but | intend to start exercising regularly in the rext 30 days.
"1 4. Mo, but intend to start exercising regularly in the next six months.
5. Mo, and | do NOT intend to start exercising regularly in the next six months.

if you checked the last box, you are in the precontemplation stage.

if you checked the fourth box, you are in the contemplation stage.

If you checked the third box, you are in the preparation stage.

If you checked the second box, you are in the action stage.
University If you checked the first box, congratulations! You are in the maintenance stage.

of Suffolk Source: Arantsd from the Exercise: Stanes of Change—Short Form. Avalrable at wiw.url.edu/researchicprs/



Example items assessing decisional
balance (‘pros’ and ‘cons’) for exercise
(Marcus and Owen, 1992).

A 5-point Likert scale is used to score responses
(not at all important = 1 to extremely important = 5).

1

University 6
of Suffolk

| would be healthier if | exercised regularly

| would feel better about myself if | exercised
regularly

Other people would respect me more if |
exercised regularly

My family and friends would get to spend less
time with me if | exercised regularly

| would feel that | was wasting my time if |
exercised regularly
| would probably be sore and uncomfortable if

| exercised regularly -



Changes or differences in pros and cons
aCross stages (data from Marshall and Biddle, 2001)

Effect Size
2.0
1.5
1.0
0.5
0.0
Precontemplation Preparation Maintenance
University
of Suffolk Contemplation Action




Changes or differences in self-efficacy across
stages (data from Marshall and Biddle, 2001)

Effect Size
2.5

2.0
1.5
1.0

0.5

0.0

Precontemplation Preparation Maintenance

University

of Suffolk Contemplation Action



Types of Adherence and
Compliance (continued)

Table 8.1 Behavioral Examples of Exercise Noncompliance

Type of compliance Behavioral example

Moncompliance
Person chronically underuses an exercise program.

Person is given an exercise prescription but fails to initiate a pro-
gram, completes only part of the program, or begins the program
and then quits.

Erratic noncompliance
Person claims to be too busy, forgetful, or stressed
or experiences a sudden problem.

Person fails to incorporate exercise as part of a daily routine, is
physically uncomfortable performing physical activity, or con-

siders exercise to be one more thing to do rather than a stress
reliever.

Unwitting noncompliance
Person does not complete a prescribed or expected
protocol.

Person misunderstands the task or instructions; exercises incor-
rectly, often resulting in poor outcomes (e.g., no weight loss,
minimum fitness gains); is unable to travel to an exercise facility;
experiences injury or pain; cannot afford fithess equipment or
club membership; or lacks social support.

Intentional nencompliance

Person no longer feels the need to exercise, fears
injury or discomfort, dislikes exercise, refuses to
change lifestyle, or denies exercise benefits.

Person resists starting or maintaining an exercise program despite
suggestions from a medical or fitness specialist and generates
reasons for not exercising.

University
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Measuring Adherence

1. Appointment attendance: Who fails to attend
prearranged appointments or programs.

2. Detecting non-responders: Determine if client is
properly following the program.

3. Self-report: Asking non-responders about their
adherence.

University
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Ways to Determine Adherence

1. Attendance at predetermined events (e.g.,
exercise class, appointments, meetings)

2. Self-report (i.e., the person indicates own
adherence to the program)

3. Record keeping, in which the person completes
an attendance chart, monitoring progress

(continued)
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Ways to Determine Adherence

(continued)

4. Testing (e.qg., lipids profile, aerobic or strength
fitness testing)

5. Number of contacts with staff or coaches
6. Number of appointments kept

/. Interviews with others with whom the person
usually keeps in contact (e.g., peers, family
members, other professionals, other program
attendees)

(continued)
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Ways to Determine Adherence

(continued)

8. Electronic methods (e.g., Internet, iPods,
texting)

9. Pedometers (recording step counts)

10. Accelerometers (recording step counts and
speed)

11. Heart rate monitors

University
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E-Health Technology

e Using the Internet as a source of health information
and behavior

« Defined as applying Internet and related
technologies to improve the access, efficiency,
effectiveness, and quality of clinical practice used
by organizations, practitioners, and consumers to
iImprove and maintain good health

University
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http://www.exerciseismedicine.org/

Six Steps to Achieving Exercise
Adherence

1. Have realistic expectations and be patient.

2. Do not focus on body weight.

3. Receive instruction on proper ways to exercise.
4. Schedule exercise times and places.

5. Create a social support network.

6. Feel a sense of achievement.

University
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DO’s and DON'Ts for promoting PA

e Do:
— Emphasize personal mastery
— Promote perceptions of choice
— Promote intrinsic fan and excitement of exercise

— Promote a sense of purpose by teaching the value of
PA for optimal function and quality of life

e Don’ts:
— Overemphasise peer comparison
— Misuse extrinsic motivation
— Turn exercise into a chore or a bore

— Create amotivation by spreading fitness
misinformation

University
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