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Nudging Mindset: Improving Health 
and Motivating Healthy Behaviors

Health in 
the U.S. Despite…

69% overweight or 
obese1

76% don’t eat enough 

fruit; 87% don’t eat 
enough vegetables1

51% don’t meet 
aerobic exercise 

guidelines1

½ of adults have 
chronic conditions1

86% spent on 
chronic 

conditions1

$3 trillion 
healthcare 
spending2

1. Centers for Disease Control & Prevention - FastStats, 2014. 
2. Center for Medicare & Medicaid Services, 2012.

21st Century Healthcare

Health Behaviors

Pills & Procedures 

Health

”Precision Medicine”

Existing solutions are 
inadequate

in part, because 
they inadvertently generate 

unhelpful mindsets

MINDSET:  
A lens or frame of mind 
which orients an 
individual to a particular 
set of associations and 
expectations

Influences affect, 
attention, motivation, 
and physiology

• Psychology:  Beliefs, Expectancy Theory, Self-fulfilling 

Prophesies, Associative Networks, Implicit Theories

• Medicine:  Placebo Effects

• Effective in 60-90% of all diseases 

• Neurobiological mechanisms

• Influences impact of real medications

(e.g., Benson, H. 1996; Meissner, Kohls & Colloca, 2011; Price, Fiiniss, & Benedetti, 2008; Wager & Atlas, 2015)

Influential Theory & Research

(e.g., Dweck, 2008; Taylor & Crocker, 1981; Langer, 1989; Eden, 1984; )
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21st Century Healthcare

Health Behaviors

Pills & Procedures 

Health

“Precision Medicine” Mindset
1. Where do mindsets matter? 

2. How, exactly, do mindsets influence health?  

3. What can we do to deliberately harness mindset effects to improve 

health and wellbeing?  

3 Key Questions

21st Century Healthcare

Health Behaviors

Pills & Procedures 

Health

“Precision Medicine” Mindset

• 59% - Pre or Full Hypertension, 77% - Overweight or Obese

160 calories/hour

240 calories/hour

200 calories/hour

Yet…..
• 66.6% report not exercising regularly
• 36.8% report no exercise at all

Work as Exercise:  Study Design

Intervention Group: N=44

Measures T1
Weight, BP, Fat
Job Satisfaction

4 Weeks

Measures T1
Weight, BP, Fat
Job Satisfaction

4 Weeks

Control Group: N = 40
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(Crum & Langer, 2007)

Work as Exercise: Study Design

Intervention Group: N=44

Measures T1
Weight, BP, Fat
Job Satisfaction

4 Weeks Measures T2
Weight, BP, Fat
Job Satisfaction

Measures T1
Weight, BP, Fat
Job Satisfaction

Measures T2
Weight, BP, Fat
Job Satisfaction

4 Weeks

Control Group: N = 40
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** Work as Exercise: Implications

Mindsets matter in behavioral health.  In 
this case, shaping the benefits of 
exercise.  

What about in other health behaviors 
such as diet or exercise?  

Is the effect really direct and independent 
of behavior change?

Ghrelin

• Increases in ghrelin initiate hunger, slow metabolism

• Reductions in ghrelin follow food consumption, reduce 
hunger and speed up metabolism
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Procedure: Within-Subjects Design

Drink 
Shake

Ghrelin GhrelinGhrelin

*Session 1:

*Sessions counterbalanced amongst participants

Drink 
Shake

Ghrelin GhrelinGhrelin

*Session 2: (One Week Later)

Mindset Manipulation 

Crum, Corbin, Brownell, & Salovey (2013), Health Psychology 

Results:  Perceived Healthiness
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Crum, Corbin, Brownell, & Salovey (2013), Health Psychology 

Results:  Post Consumption Change in Ghrelin
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Crum, Corbin, Brownell, & Salovey (2013), Health Psychology 

Mindsets matter in food consumption 

Mindsets can have direct effects on 
physiology, holding the active ingredients 
constant

Information and labels can literally get 
under our skin and affect physiology as 
well as perception

Where else might information be evoking 
unhelpful mindsets?  

Mind Over Milkshakes: Implications

Crum, Corbin, Brownell, & Salovey (2013), Health Psychology 

“An epidemic” 
(Wallis et al., 1983)

Stress is considered America’s number one health problem 
- World Health Organization

Stress is linked to the six leading causes of 
death (heart disease, accidents, cancer, 
liver disease, lung ailments, suicide)

- American Institute of Stress

“A growing plague” 
(Blythe, 1973)
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Performance

Health

Wellbeing 

Stress is Debilitating: Evidence
• Absenteeism, loss of 

productivity, cognitive 
impairment

• Immune deficiencies, 
heart disease, 
reproductive challenges

• Depression, mental 
illness, relational 
conflict

(e.g., Atkinson, 2004; Hammen, 2005; Goodkin & Visser, 2000; McEwen & Seeman, 1999; Sapolsky, 1996; Schneiderman et al., 2005; Schwabe & Wolf, 
2010; Visser, 2000) 

Stress

Performance

Health

Wellbeing

Stress is Enhancing: Evidence
• Increased brain 

processing, improved 
memory, focused 
attention

• Quicker recovery, 
enhanced immunity, 
physiological toughening

• Mental toughness, 
deeper relationships, 
greater appreciation for 
life

(e.g., Cahill et al., 2003; Dienstbier, 1989; Epel, McEwen & Ickovics, 1998; Hancock & Weaver, 2005; Park & Helgeson, 2006; Tedeschi & Calhoun, 2004) 

Stress

The True Nature of Stress:  A Paradox

Performance

Health

Wellbeing

Performance

Health

Wellbeing

Stress

“Stress is enhancing”“Stress is deteriorating”

Performance

Health

Wellbeing 

Performance

Health

Wellbeing

Stress

Stress

Do our mindsets about stress influence the effects?  

Stress

Stress Mindset Measure: 8 Items

1. The effects of stress are positive and should be utilized
2. Experiencing stress facilitates my learning and growth
3. The effects of stress are negative and should be avoided r
4. Experiencing stress depletes my health and vitality r
5. Experiencing stress enhances my performance and productivity
6. Experiencing stress improves my health and vitality
7. Experiencing stress inhibits my learning and growth r
8. Experiencing stress deteriorates my performance and productivity r

Crum, Salovey & Achor (2013) JPSP

Stress Mindset

0 1 2 3 4

“Experiencing stress 
deteriorates my health, 

performance, and wellbeing”

“Experiencing stress enhances 
my health, performance, and 

wellbeing”

UBS Average (1.6)

Federal Reserve Employees (1.9)

Columbia Undergraduate Average (1.4)

Navy SEALs (2.8)
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“Stress is debilitating” “Stress is enhancing”

• Improved performance
• Better cognitive functioning
• Improved health
• Adaptive changes cortisol & DHEAs 

• Reduced performance
• Worse cognitive functioning
• Worse health
• Maladaptive changes in cortisol & DHEAs 

“Stress is enhancing”“Stress is debilitating”

Stress

Crum, Achor, & Salovey (2013),  Journal of Personality and Social Psychology; Crum, Akinola, Martin, & Fath
(2016), Anxiety Stress & Coping; Akinola, Fridman, Mor, Morris, & Crum (2017), PLOS ONE; Park, Yu, Metz, 
Tsukayama, Crum, & Duckworth (2017), Child Development

1. Where (else) do mindsets matter? 

– Health behavior: exercise, diet, stress

2. How, exactly, do mindsets influence reality?  

3. What can we do to deliberately harness mindset effects to improve 

health and wellbeing? 

3 Key Questions

AFFECTATTENTION PHYSIOLOGYMOTIVATION

AFFECTATTENTION PHYSIOLOGYMOTIVATION

“Stress is debilitating”

Avoid stress  
or counteract 

stress 
response 

Avoidant 
or 

vigilant 

Predominately 
negative 

or 
blunted

Hyper-
Or

hypo-
aroused

AFFECTATTENTION PHYSIOLOGYMOTIVATION

Avoid stress  
or counteract 

stress 
response 

Avoidant 
or 

vigilant 

Predominately 
negative 

or 
blunted

Hyper-
Or

hypo-
aroused

Utilize stress 
response to 

achieve goals

On stress but 
also values 
and goals

Complex mix of 
positive and 

negative

Optimal 
arousal

“Stress is enhancing”

Greater desire for feedback1 Bias toward happy faces2 No reduction in negative affect2

Boosted positive affect2

Moderate cortisol response1

Boosted DHEAS response2

1Crum, Salovey & Achor, 2013; 
2Crum, Martin, Fath & Akinola, 2017
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1. Where (else) do mindsets matter? 

– Health behavior: exercise, diet, stress

2. How, exactly, do mindsets influence reality?  

– Generate cascade of effects on mood, attention, motivation and physiology

3. What can we do to deliberately harness mindset effects to improve 

health and wellbeing? 

3 Key Questions

Health Messaging

Environmental 
cues/nudges

Social/Cultural 
Influence

Treatment Health

Mindset 

Health Behavior

“Healthy foods 
are depriving”

“Stress is 
going to kill 

me”
“I’m not getting 

enough 
exercise”

Health

Mindset 

Health Behavior: 
Eat Healthy

Top 100 Chain Restaurants 
in 2015 U.S. Sales

Casual Dining
Family Dining

(N = 37)

“Healthy Menu”
(N = 26)

“Healthy Item Corpus”
N = 262 Healthy Items

N= 5,873 words

“Standard Item Corpus”
N = 2,286 Standard Items

N = 38,343 words

Example linguistic themes

Theme Exemplar Words

Tasty
delicious, tangy, 
flavorful

Indulgent
mouthwatering, 
filling, succulent

Exciting
action, adventure, 
spellbinding

Brad Turnwald

More likely in Standard MenuMore likely in Healthy Menu

Reading Between the Menu Lines: Are Restaurants’ Descriptions of “Healthy” Foods Unappealing?
Turnwald, Jurafsky, Conner, & Crum (2017) Health Psychology 

Healthy Menu Entrees
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• N = 607 diners per day

• 2 hour lunch (11:30 – 1:30)

• Sept – Dec 2016 (10 weeks)

Brad Turnwald

Danielle Boles

What if we changed the labels?

1. Stripped: “Carrots”

2. Healthy Restrictive: 
“Reduced cholesterol 
carrots”

3. Healthy Positive: “Vitamin-
packed carrots”

4. Indulgent: “Twisted Citrus 
Glazed Carrots”

What if we changed the labels?

Zesty Carrots: Indulgent Descriptions Increase Vegetable Consumption 
Turnwald, Boles & Crum (2017) JAMA Internal Medicine
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Zesty Carrots: Indulgent Descriptions Increase Vegetable Consumption 
Turnwald, Boles & Crum (2017) JAMA Internal Medicine

45%
Increase

Health

Mindset 

Health Behavior: 
Eat Healthy

“Healthy foods 
are depriving, 

and 
distasteful”

(Turnwald, Jurafsky, Conner & Crum, 2017; Crum et al 2011)

Health

Mindset 

Health Behavior: 
Eat Healthy

“Healthy foods 
are depriving, 

and 
distasteful”

“Healthy foods 
are indulgent 
and delicious”

“Twisted Citrus 
Glazed Carrots”

(Turnwald Boles & Crum, 2017; Crum et al 2011)

Health

Mindset 

Health Behavior: 
Exercise
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PA Guidelines
Min/week

What 
Counts 
as PA

2 x 2 Study Design 

(Zahrt & Crum, in prep)

Octavia Zahrt 4.6

4.4

4.2

4.0

3.8 3.8

4.0

4.2

4.4

4.6

generous stringent
counts

m
ea
ns

rev(factor(level))
high
low

Mindset 
(1 – 7)

Required Level of 
PA (min/ week)

Guidelines 

Low
High

4.2

4.4

4.6

4.8

5.0

low high
cond

m
ea
ns

factor(time)
1
2

Mindset about Amount and Adequacy of PA

(Zahrt & Crum, in prep)

E.g., Do you currently get a 
sufficient amount of PA?

How beneficial is your current 
level of physical activity for your 
health?

PA Behavior (1-week later)

Energy 
Expenditure
(kcal/ day)

Measured by 
IPAQ

3.5
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2.0

4.2
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4.8

5.0

low high
cond

m
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factor(time)
1
2

Required Level of 
PA (min/ week)

Low
High

What Counts as PA

2.0

2.5

3.0

3.5

generous stringent
counts

m
ea
nk
ca
l

rev(level)
high
low

(Zahrt & Crum, in prep)

Health

Mindset 

Health Behavior: 
Exercise

“I’m not getting 
enough 

exercise”

Stringent (Zahrt & Crum, in prep; Zahrt & Crum 2017; Crum & Langer 2007)

Health

Mindset 

Health Behavior: 
Eat Healthy

“Healthy foods 
are depriving, 

and 
distasteful”

“My activity 
levels are 
healthy”

Generous (Zahrt & Crum, in prep; Zahrt & Crum 2017; Crum & Langer 2007)

1. Where (else) do mindsets matter? 

– Health behavior: exercise, diet, stress

2. How, exactly, do mindsets influence health?  

– Generate cascade of effects on mood, attention, motivation and physiology

3. What can we do to deliberately harness mindset effects to improve 

health and wellbeing? 

– Alter cultural messages and products to elicit more helpful mindsets 

3 Key Questions
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AFFECTATTENTION PHYSIOLOGYMOTIVATION

CULTURAL 
IDEAS

SOCIAL 
INTERACTIONS

CULTURAL 
PRACTICES

Markus & Kitayama, 1991; Markus & Connor, 2013 

Mindset: Admirable Qualities

• Can be “nudged” relatively easily and cheaply
• Labeling 
• Information (e.g., short multimedia film clips)

• Educational trainings 

• Influence behavior and health by triggering a cascade of mechanisms 
• Motivation
• Attention 

• Affect 

• Physiology 

• Can have lasting (self-fulfilling and self-perpetuating) effects
• More research is needed

(e.g., Crum & Langer 2007; Dweck, 2008; Crum et al 2011; Yeager & Walton, 2011;  Crum et al., 2013; Turnwald Boles & Crum, 2017; Zahrt & Crum 2017)

21st Century Healthcare

Health Behaviors

Pills & Procedures 

Health

“Precision Medicine” Mindset

Web: mbl.stanford.edu
Twitter: @aliacrum

Email: crum@stanford.edu

Foundation for the 
Therapeutic Encounter 
(FTE)

Thoughts? Ideas? Questions? Suggestions?

https://mbl.stanford.edu/

