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PART  N° 1

► How do we understand positive affect?   

(a longitudinal puzzle)
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Lay View: Age as Loss

Courtesy of Laura Carstensen



The Aging Mind

Courtesy of Denise Park: Psychology & Aging (2002)



Lifespan View: Age as Emotional Stability

MIDUS II

N = 4,960



MIDUS II

Lifespan View: Age as Emotional Stability

Age Groups

N = 4,960



N = 84,778

Age (11 to 106 yrs)



PART  N° 1

► How do we understand positive affect?   

(a cross-sectional puzzle)
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Danner, Snowdon, and Friesen (2001), JPSP

The Nun Study

Lowest Highest



62 studies (N = 1,259,949)

Source: Steptoe et al. (2017)
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► What are the mechanisms connecting 

positive affect and health?
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▪ self

▪ mind

▪ body

Overview
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• Background

• Laboratory stress challenge

• Daily cardiovascular responses

• Spousal bereavement

• Summary

Stress Regulation



The Stress-Buffering Hypothesis

Pressman & Cohen (2005). Psychological Bulletin



The Stress-Buffering Hypothesis

Pressman & Cohen, 2005, Psychological Bulletin



• Background

• Laboratory stress challenge

Stress Regulation



▪ Between-Ps Manipulation:
▪ Positive emotion

▪ Neutral

▪ Trier Social Stress Test
▪ Speech anxiety

▪ Mental arithmetic 

▪ Dependent Measure:
▪ Salivary cortisol 

Lab Challenge Study 



Trier Social Stress Test



Menacing Experimenter
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Analytic Strategy: Piecewise LGC

Cortisol it = π0(baseline) + π1(reactivity) + π3(recovery) + rit 

BaselineCortisol 

Intercept (π0)

Reactivity Cortisol Slope (π2)

Recovery Cortisol Slope (π1)



Analytic Strategy: Piecewise LGC

π0j = b00 + b01(Age) + b02(Emotion) + b03(Age x Emotion) + u0j

π1j = b10 + b11(Age) + b12(Emotion) + b13(Age x Emotion) + u1j

π2j = b20 + b21(Age) + b22(Emotion) + b23(Age x Emotion) + u2j

Person-level Model



Cortisol Reactivity and Recovery

N = 242
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Cortisol Reactivity and Recovery
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Positive Emotions Reduce Age 

Differences in Stress Responses
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• Background

• Laboratory stress challenge

• Daily cardiovascular responses

Stress Regulation



Daily Cardiovascular Activity

Ong & Allaire, 2006, Psychology & Aging



• Background

• Laboratory stress challenge

• Daily cardiovascular responses

• Spousal bereavement

Stress Regulation



▪ Wortman & Silver (1987)

▪ Moskowitz, Folkman, Collette, & Vittinghoff (1996)

▪ Folkman (1997)

▪ Stein, Folkman, Trabasso, & Richards (1997)

▪ Bonanno & Keltner (1997)

▪ Ong, Bergeman, & Bisconti (2004)

▪ Bonanno, Moskowitz, Papa, & Folkman (2005)

▪ Ong, Bergeman, Bisconti, & Wallace (2006)

Studies of Positive Emotions and 

Bereavement



▪ MIDUS Sample:
▪ 48– 80 years old (M = 65.8, sd = 8.9 years)

▪ 86% female

▪ Bereavement Status:
▪ Widowhood Group 

▪ Control Group (matched on demographics)

▪ Measures:
▪ Positive emotion (PANAS)

▪ Salivary Cortisol

Spousal Bereavement Study

Ong, Fuller-Rowell, Bonanno, & Almeida, 2011, Health Psychology



Analytic Strategy: 3-Level MLM

Cortisol0ij = π0ij + π1ij(Time since waking)tij + π2ij(Time since waking2)tij + 

π3ij(CAR)tij + etij 

Occasion-level Model



Analytic Strategy: 3-Level MLM

Intercept (π0ij) = β00j + r0ij 

Time since waking (π1ij) = β10j + r1ij

Time since waking2 (π2ij) = β20j + r2ij

CAR (π3ij) = β30j + β3ij(Wakeup time)ij + r3ij

Day-level Model



Analytic Strategy: 3-Level MLM

Wakeup (β00j) =  γ000 + γ001(Age)j + γ002(Gender)j + γ003(Education)j + γ004(Smoking)j

+                                       

γ005(Medication)j + γ006(Extraversion)j + γ007(Neuroticism)j + 

γ008(Negative Emotion)j + γ009(Loss)j + γ010(Δ Positive Emotion)j +          

u00j 

Linear Slope (β10j)  = ...

CAR (β30j)  = ...

Person-level Model



Average Cortisol Rhythms Across the 

Waking Day by Bereavement Statuss
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Bereavement 

Status

Change in Positive 

Emotion

Cortisol

Slope

** p < .01; * p < .05.

.18 [.11, .24]**

Positive Emotions Mediate

.12 [-.08, .14]

Ong, Fuller-Rowell, Bonanno, & Almeida, 2011, Health Psychology



• Background

• Bereavement

• Chronic pain

Individual Differences



▪ Positive emotions are an active ingredient 

within trait resilience.

The Resilience Hypothesis



• Background

• Bereavement

• Chronic pain

Individual Differences



▪ 14-day diary study
▪ 52 - 95years old (M = 76.3, sd = 8.8 years)

▪ 76% female

▪ Person-level measure
▪ Trait resilience

▪ Day-level measures
▪ Positive emotion (PANAS)

▪ Pain

▪ Pain catastrophizing

Chronic Pain Study

Ong, Zautra, & Reid, 2010, Psychology & Aging



▪ The ego-resilience scale (Block & Kremen, 
1996)

▪

▪ “The capacity of the individual to effectively modulate 
and monitor an ever-changing complex of desires and 
reality constraints.”

▪ I get over anger with someone reasonably quickly.

▪ I enjoy dealing with new and unusual situations.

▪ I quickly getting over and recover form being 
startled.

Empirical Strategy 



Measurement of Daily Pain



▪ Helplessness
▪ “I felt can’t stand it anymore”

▪ Rumination
▪ “I kept thinking about how badly I want the pain to stop”

▪ Magnification
▪ “I became afraid that the pain may get worse”

Measurement of Pain Catastrophizing

Scoring: 1 (not at all), 2 (to a slight degree), 3 (to a moderate), 4 (to great degree), 5 (all the time)



Trait 

Resilience

Positive

Emotions

Pain

Catastrophizing

** p < .01; * p < .05.

Positive Emotions Mediate

Ong, Zautra, & Reid, 2010, Psychology & Aging



Trait 

Resilience

Positive

Emotions

Pain

Catastrophizing

** p < .01; * p < .05.

-.12 [-.25, .03]

Positive Emotions Mediate

-.21 [-.43, -.15]**

Ong, Zautra, & Reid (2010). Psychology & Aging



29 studies (N = 3,521)

Ong, Thoemmes, Ratner, Ghezzi-Kopel, & Reid. (2020). PAIN®



Positive

Emotions

Buffering: 

Stress, Negative 

Emotion

Flexibility:
Cognitive, 

relationships

Building: 

Resilience, social 

resources

Longevity: 

Enhanced health, 

survival

Age

So What Good Are Positive Emotions?

Positive 

Emotions

Positive 

Emotions

Adapted from Fredrickson (2013)



PART  N° 3

► Do health and well-being involve more 

than high levels of positive affect and low 

levels negative affect?
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Adapted from Ram & Gerstorf (2009). Psychology & Aging



Adapted from Ram & Gerstorf, 2009, Psychology & Aging

PA Interindividual Differences



Enduring PA 

(slow changing) 

reflects global 

levels of PA that 

are relatively 

stable across 

time.

Enduring vs Fragile Positive Affect

PA Interindividual Differences



Fragile PA (fast 

changing) 

reflects short-

term fluctuations 

in PA that are 

variable and 

subject to 

external 

influence.

Enduring vs Fragile Positive Affect

PA Interindividual Differences
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The Syllogism of Emotions
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The Syllogism of Emotions
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The Syllogism of Emotions
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The Syllogism of Emotions
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The Syllogism of Emotions



© Nilam Ram



Positive Affect Dynamics

Source: Dejonckheere et al. (2019)



Affect Dynamics and Psychological Well-Being

Source: Houben, Noortgate, & Kuppens. (2015). Psychological Bulletin.

79 studies (N = 11,381)



What is their incremental value of affect dynamic measures above and beyond mean levels?



15 studies (N = 1,777)

Source: Dejonckheere et al. (2019)
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Beat the Mean

© Merijn Mestdagh





▪ Sample 
▪ N=3,834

▪ English Longitudinal Study of Ageing

▪ Adults aged 50 years or older

▪ Question
▪ Are temporal fluctuations in positive affect associated with 

mortality in older adults?

Mortality Study

Ong & Steptoe (2020). JAMA Open Network
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2σ2 (1 - ρ(1))



Affective Reactivity
operationalizing idiographic processes

The degree of change in affect in 
response to daily stressors



Daily Affective Reactivity
conceptual representation of two-level data structure



Affective Reactivity: Underlying Health Vulnerability?
evidence from prior studies

Depressive Symptoms
2O”Neill et al. (2004); 3Gunthert et al. 

(2005); 4Wichers et al. (2009); 5Parrish et 

al. (2011); 6Charles et al. (2013); 7Ong et al. 

(2018)

Eudaimonic Well-

Being

1Selcuk et al. (2016)

Fluid Cognitive Ability

15Stawski et al. (2010)

Chronic Health /

Health Behaviors
8Finan et al. (2009); 9Ong et al. (2013); 

10Piazza et al. (2013); 11Sin et al. (2015); 
12Puterman et al. (2017)

Physiology

16Jacobs et al. (2007); 
17-18Sin et al., (2015; 2016)

Mortality

13Mroczek et al. (2013); 
14Chiang et al. (2018)
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Potential problems with high levels of PA

Not if you have it, but how you get it









Resilience as Sustainability

▪ “Maintenance of functioning”





Biodiversity Theory 

• Ecosystem: species interact with each other and the environment – each 

species serves specific functional roles 

• Biodiversity: Variety (types) and relative abundance (quantity) of species 

Magurran, 2004; example from http://www.agbiodiversity.com

Biodiversity

Fertile soil

Bees, birds, bats, & 

other insects 

Plant roots, 

burrowing critters

Native vegetation, 

beneficial insects 

Pollination

Water cycling and 

purification

Pest control 

Soil micro-organisms 

& plant roots

Markers of ecosystem health 



Ram & Pedersen, 2008; Ram et al., 2013; Quoidbach et al., 2014; 2015 Disney/Pixar film Inside Out

Emodiversity Theory 

• Emodiversity: variety (types) and relative abundance (quantity) of emotions

• Hypothesis: depletion and/or overabundance of any one emotion will have 

consequences for the whole system

Social bonds; stress 

relief

Social 

bonds

Motivation; 

perseverance 

Conflict resolution; 

mobilize energy

Joy

Sadness

Pride

Anger

Fear

Motivation to change 

self; social rolesShame

Emotion 

diversity

Markers of psychological and physical health

Escape from danger; 

avoidance behavior



Emodiversity



Emodiversity Study

Daily Diary Design

• 30 days (M=27, SD=9.89)

• 32 Discrete emotion items 

Participants 

• 191 adults

• Age 40-65 (M=53.43, SD=7.43)

• 54% Female

Biomarkers of Inflammation 

• C-Reactive Protein

• Interleukin-6

• Fibrinogen

Psychological Functioning 

• SF36 mental component

• Who-Five Well-being Index 

❑ Major Depression Inventory

Physical Functioning

• SF36 physical component

Ong, Benson, Zautra, & Ram, 2018, Emotion



Calculate iDiversity

Magurran, 2004; Simpson, 1949; Shannon, 1949; Ram & Gerstorf, 2009

Low diversity person

• iDiversity =  2.55

High diversity person

• iDiversity = 3.37

Net intraindividual variability (time unstructured)



Emotion Measurement
National Study of Daily Experience

None of the time All of the time

0 4

Person A Person B 



Mental 

Functioning

Depression

Well-being
Psychological 

Functioning

Physical 

Functioning

Emodiversity

0.39*

0.29*

Inflammation

CRP

IL6

Fibrinogen

-0.37*

0.97

0.73

-0.80

0.86

0.60

0.60

Mean 

Positive 

Emotion

Mean

Negative 

Emotion

0.22*

-0.58*

-0.47* -0.26

-0.25

0.65
0.07

0.77

0.06

Results



Mental

Functioning

Mean

Positive

Emotion

Positive

Emodiversity

Negative

Emodiversity

Mean

Negative

Emotion

Depression

Well-being
Psychological 

Functioning

Physical 

Functioning

(SF36 scale)

Inflammation

-0.36*

-0.47*

-0.49*

0.23*

IL6

CRP

Fibrinogen

0.97

0.73

-0.80

0.90

0.57

0.58

0.35*

0.20*

0.65-0.25

-0.26

0.54

0.18

0.62

-0.03

0.03

0.06

Results
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► Positive affect as a dynamic phenomena 

95



Photography by Glenn Affleck © 2002

Positive Affect: 

A Heterogeneous Construct



▪ Contingent High PA (combination of high PA level and 

high PA reactivity to events)

▪ Variable High PA (combination of high PA level and 

large temporal fluctuation in PA over time)

▪ Unstable High PA (combination of high PA level and 

rapid oscillations of PA over time)

▪ Inert High PA (combination of high PA level and high 

temporal dependence in PA over time) 

Multiple Forms of Fragile High PA







Courtesy of Elissa Epel



Intraindividual Variability and Change 
Descriptive Framework

Intraindividual 

Change

Macro-Time (e.g., development, aging, learning)

M
a

g
n
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d
e

 o
f 
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b

u
te

Interindividual 

Differences

A

B

C

D

Source: Ong & Leger (2022). Perspectives on Psychological Science



Ryff & Krueger (Eds). (2018). The Oxford Handbook of Integrative Health Science



Thank You


