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Learning Objectives

• Identify the impact of chronic stressors, including 
caregiving for a family member with dementia, on 
accelerated aging (immune aging, cognitive aging).



Chronic Stressors

Stressors that are demanding, distressing, and 
ongoing (e.g., 6 months or more).

Epel et al., 2018, Frontiers in Neuroendocrinology.



Learning Objectives
• Identify the impact of chronic stressors, including 

caregiving for a family member with dementia, on 
accelerated aging (immune aging, cognitive aging).

• Describe biopsychosocial underpinnings of stress 
adaptation and resilience being tested in clinical trials.

• Apply evidence-based interventions to promoting 
informal and formal caregivers’ stress resilience and 
well-being. 



National Alliance on Caregiving in collaboration with AARP, 2020 Report)



Compared to noncaregivers, dementia caregivers experience:
 More perceived stress
 More depression
 Worse subjective well-being
 Worse physical health



Caregiving and Accelerated Aging

Caregivers of a family member with dementia 
experience accelerated immune system aging



Family Caregivers and Immune Aging

Kiecolt-Glaser et al. (1996). Proc Natl Acad Sci Kiecolt-Glaser et al. (2003) Proc. Natl. Acad. Sci.
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Caregiving and Cellular Aging -
Telomeres

• Caps on the end of our chromosomes made of 
repetitive sequences of non-coding DNA that 
protect the chromosome from damage. 

• Each time a cell divides, the telomeres become 
shorter, until the cell can no longer divide.

• The shortening of telomeres is directly linked to the 
aging of living organisms. 

• Telomere shortening can also cause other health 
complications  cardiovascular and neurological 
conditions.



Caregiving is Associated with 
Cellular Aging - Telomeres

B. Caregivers have shorter telomere length 
of PBMC* (lymphocytes, monocytes) than 
controls. 

C. Caregivers have shorter T cell and 
monocyte telomere length than controls 

*PBMC = peripheral blood mononuclear cell

Damjanovic et al., 2007, J Immunol



Caregiving and Aging-Related T-Cell Profiles

• T cells are responsible for adaptive immunity
• Naïve T cell – no experience yet with antigen
• Effector memory T cell –response upon re-exposure to specific antigen

• With normal aging, there is a progressive shift in T cell 
populations – declines in naïve T cells, increases in effector 
memory T cells 



Caregivers: Mothers of a Child with Autism Spectrum Disorder

Differences in T-cell Composition between Caregivers and Noncaregivers

Prather et al. Brain Beh Immun, 2019





Candidate Pathways

Stress hormones, inflammation in 
response to chronic stress leads to 
“aged” immune cell profiles: 

- Poor antibody response to vaccine 

- Shorter telomeres

- Low numbers of naïve T cells and 
accumulations of effector memory 
cells

Immune cell exhaustion



Immune System

Autonomic/Endocrine System

⇑ Inflammatory
disease/infection

susceptibility 

Aging

Stress

Adapted from: Heffner, K. L. (2011). Neuroendocrine effects of stress on immunity in the 
elderly: Implications for inflammatory disease. Immunol Allergy Clin N Am, 31, 95–108.

Vulnerability in Older Adulthood



Caregiving and Accelerated Aging

Caregivers of a family member with dementia 
experience accelerated cognitive aging



Vitaliano et al, 2009, The Gerontologist
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Vitaliano et al, 2009, The Gerontologist



The Gerontologist, 2017

2  years 
following 
spouses’ 
death



Neuropsychological Impact of Informal Caregiving

• “…most of the cross-sectional studies reviewed [n=38]…concluded that 
informal caregivers reported a generalized cognitive deterioration, 
especially memory dysfunctions (i.e. learning verbal, visuospatial, and 
digit information). 

• …presented low selective attention, inhibition, and slow processing 
speed. 

• Longitudinal studies confirmed that caregivers whose care situation was 
more prolonged showed a marked deterioration in their overall 
cognitive state, memory, processing speed, and vocabulary richness.”

Romero-Martínez, 2020, Aging & Mental Health



Caregiving and Accelerated Aging

How can we slow this accelerated aging in stressed 
caregivers?



How Can We Build Stress Resilience?
The ability or capacity to adapt well or 
“successfully” in the face of adverse 
circumstances

Adaptive capacity...

The ability to respond flexibly and 
adaptively to environmental stressors 

...is increasingly recognized as a critical 
contributor to healthy aging. 



Our Central Hypothesis

Strengthening cognitive function in older 
caregivers will strengthen overall capacity to 
adapt to stressors, thereby reducing the impact 
of caregiving on immune aging.

How Can We Build Stress Resilience?



Rationale: Why Target Cognitive Function for Immune Health?

• Aging-related deficits in cognitive function are linked to poor physiological 
and emotion regulation  poor stress adaptation & health risks

• Strength and Vulnerability Integration Model (SAVI) (Charles, 2010)

• Cognitive function, stress physiology, and emotion are regulated by 
shared neural pathways

• Cognitive Control Model (Mather & Carstensen, 2005)

• The Aging-Brain Model (Cacioppo et al., 2011)

• Neurovisceral Integration Model (Thayer & Lane, 2009)



Cognitive 
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Physiological 
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Cognitive 
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Prefrontal cortex (PFC)

A “hub” for cognitive, 
emotion, and 
physiological 
regulation

Cognition, Emotion, & Stress Physiology: Neural & Functional Connections



Cognitive-Emotion Regulation Links: 
Frontal Connectivity to Amygdala

Emotion processes

The PFC regulates the amygdala
- Cognitive control of emotion





PFC and Emotion Regulation:
Frontal-amygdala connectivity & anxiety symptoms

Burghy, C., Stodola, D., Ruttle, P. et al., Neuroscience, 2012



Aging Effects on PFC

• One of the first regions to show aging-related 
declines

• Declining cognitive capacities supported by PFC 
(attentional control, processing speed, executive 
function) can reduce emotion regulation capacity 
(Mather & Carstensen, 2005)

• Suggests targeting cognitive function to improve 
emotion regulation.



Cognitive-Physiological Regulation Links

• Neurovisceral Integration Model (Thayer, et al., 2000)

• Prefrontal cortex serves as a “hub” for regulation of cognition but also for 
autonomic regulation

• Capacity for adaptation – responding flexibly to the environment -- is 
dependent upon the integrity of the PFC and its neural connectivity to the 
brain structures that regulate autonomic nervous system (ANS)

• Hypothalamus is the source of ANS activation



The Stress Response: Autonomic (ANS)

“Rest & Digest”

(SNS)(PNS)

“Fight or flight”



PNS is responsible for flexible 
responding to environmental changes,

….which helps regulate changes in heart 
rate (measured as heart rate variability) to 
meet metabolic demands of the situation 



Thayer et al, 2009, Ann Beh Med

Cognitive Function

HRV

Compromise of PFC 
structure and function 
will necessarily impact 
emotion regulation and 
ANS function. 

Capacity for adaptation, 
including physiological, 
cognitive and emotion 
regulation capacity, is 
reflected in HRV

Emotion Regulation



Adaptive Capacity: Building Blocks

• Cognitive Function 
• Emotion Regulation
• Physiological stress system regulation



Adaptive Capacity: Mechanisms & Intervention Targets

• Cognitive Function
• Fluid cognitive ability (attention, processing speed)

• Physiological stress system regulation 
• HRV

• Emotion Regulation 
• Less negative affect response to stressors
• Less depressive and anxiety symptoms



Preliminary Support

(R03 AG030029; Heffner, PI)
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Cognitive Training  Depressive Symptoms

• Advanced Cognitive Training for Independent and Vital Elderly 
(ACTIVE) Trial

• Speed of processing training was associated with reduced 
depressive symptoms in depressed older adults over time...

• Reduced incidence of depression in non-depressed older adults 
(Wolinsky et al., 2009a; 2009b)



The Current Trial
• Stressed and burdened adults, 55-85 years of age, caring for 

a family member with Alzheimer’s Disease (AD) or AD-
related dementia
 No evidence of major depression at enrollment

 No major immune-related or cardiovascular diseases

(R01AG049764; Heffner, PI)
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Video EducationComputerized VSOP/A 
Training

Enrollment Period Timeline

Consent and 
further  screening

Baseline 
Study Visit

Randomization & 
Demonstration

8-week 
Intervention

Period

Weekly monitoring



Brain Training: Computerized Cognitive Training



Brain Training: Video Education
https://research.son.rochester.edu/braintraining/

https://research.son.rochester.edu/braintraining/


Brain Training: Video Education



Video EducationComputerized 
Cognitive Training

Enrollment Period Timeline
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further  screening
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Study Visit

Post-Intervention 
Study Visit

6-month Post 
Study Visit

12-month Post
Study Visit
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Demonstration

8-week 
Intervention

Period

Weekly monitoring
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Cognitive Impairment



Attention

Heart rate 
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Emotion 
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Mindfulness 
Intervention
(Gallegos, PI)

Reduce loneliness
NIA-funded Center (P30 AG064103 Heffner & Van Orden, PIs)
Lonely Caregivers



Key Takeaways so far…
• Stress adaptation is a key contributor to healthy aging

• Basic human neuroscience research  behavioral interventions 
that can more directly target the mechanisms of successful stress 
adaptation

• These trials are intended to advance evidence-based approaches 
that effectively increase the healthspan of caregivers (REACH II)

• Evidence-based, self-care tools for promoting adaptation and 
emotional well-being



Visual Speed of Processing Training

• Highly effective for improving speed of processing 
and attention

• https://www.brainhq.com/ *

*I declare no conflict of interest or commercial interests

https://www.brainhq.com/


Heart Rate Variability Biofeedback
• Guided, paced breathing at 

“resonance frequency”

• Evidence supports effects on 
HRV, depressive and anxiety 
symptoms

• https://www.heartmath.com/ *
*I declare no conflict of interest or commercial interests

https://www.brainhq.com/


Mobile Mindfulness Training 

• Exercises to train attention and 
non-judgment and acceptance of 
emotional experience

• https://headspace.com/ *

*I declare no conflict of interest or commercial interests

https://www.brainhq.com/
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Key Takeaways
• Stress adaptation is a key contributor to healthy aging

• Basic human neuroscience research  behavioral interventions 
that can more directly target the mechanisms of successful stress 
adaptation and resilience

• These trials are intended to advance evidence-based approaches 
that effectively increase the healthspan of caregivers (REACH II)

• Evidence-based, self-care tools for promoting adaptation and 
emotional well-being
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