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Introduction
• (Chronic) illness and treatment as (acute) health stressors are prevalent in 

older persons
• Older persons often have other (chronic) conditions
• Both age and multimorbidity cause heterogeneity in …

• Disease presentation
• Disease course

• Unexpectedly good or bad outcomes

• COVID-19 disease presentation and course is exemplary
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Origins of this imbalance
Central role of physician:
• Expert
• Therapist

Successes:
• Antibiotics
• Cancer treatment

Patient: Latin patiēns (genitief -entis):
• ‘patient, suffering, bearing (without compliant)’

Resilience: 
• ‘Assumed’
• Difficult to measure

Leonid Rogozov, 1961



Relevance of this imbalance
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Study medical oncology Radboudumc
• 188 older persons, chemotherapy with curative intent
• Charlson Comorbidity index: 0
• Relative Dose Intensity (RDI, 0-100%):

• Optimal, >85%: 51%
• Suboptimal, 65-85%: 23%
• Insufficient, <65%: 26%

Publication in preparation



Joint replacement surgery

Study Joint % suboptimal recovery
Bourne (2010) Knee Function: 16 - 30%  / Pain: 14 - 28%
Vissers (2010) Knee 11 - 25%
Robertsson (2000) Knee 8 - 19%
Bryan (2018) Knee 16%
Baker (2007) Knee 18%

“Obesity is associated with an increased risk of 
undergoing KR, and at a younger age, 
particularly for females.” 

https://pubmed.ncbi.nlm.nih.gov/35412005/



Exemplary for many patient groups
• Trend of …

• Treatments become safer/better alongside
• Broadening of treatment indication to include groups …

• Not evidently frail, but …
• Older, lifestyle (obesity), chronic (multi)morbidity

• Better recovery support is needed



Why focus on resilience? Summary (1)
• To complement disease management with recovery support
• Quote from focus group study on application of resilience in older adult 

care (Angevare et al.): 
• “‘resilience […] allows […] to […] create a thinking model in which it

makes sense that you go a little further than just treating the disease.’ 
(care professional)”

https://pubmed.ncbi.nlm.nih.gov/32850888/



Why focus on resilience? Summary (2)
• Reframes the “‘failure model’ of ageing” (Desmond O’Neill) positively

• Older persons as respondents “universally regarded ‘frail’ as a negative 
label.” (Nicholson et al.) 

• Successful aging as “selective optimization and compensation” (Baltes & 
Baltes)

• Positive health as “the ability to adapt and to self manage, in the face of 
[…] challenges” (Huber et al.)

https://pubmed.ncbi.nlm.nih.gov/35437599/
https://pubmed.ncbi.nlm.nih.gov/27932367/
https://www.cambridge.org/core/books/successful-aging/9C9443F6E5D53BC108F6C9B4F775441D
https://pubmed.ncbi.nlm.nih.gov/21791490/



What is resilience?



Physical resilience
• “Ability to resist or recover from

functional decline following health
stressor(s)”

Whitson et al. https://pubmed.ncbi.nlm.nih.gov/26718984/



Physical resilience
• Dynamic response to a 

stressor/perturbation
• No two stressors are the same
• Resilience is an outcome

• Stressor <-> older person
• Needs to be assessed

longitudinally!

• Resilience trajectory



Psychological resilience
• Adversity

• Acute stressor (e.g., (sexual) assault)
• Major event (e.g., early life adversity, bereavement, job loss)
• Chronic stressor (e.g., poverty, chronic health problems)

• Outcomes
• Recovery
• Adaptation
• Sustainability
• Growth

• Resilience is sometimes equated to personality traits, however …    



Psychological resilience



Frailty Physical resilience
• Dynamic characteristic
• Ability (like e.g., skiing):  

• … to recruit resources to mount an
adequate response to a stressor

• Structural characteristic
• Resources available for showing

resilience



• Ecology:
• Dynamic, complex (eco)system
• Several stable states OR equilibria
• Resilience reflects the stability of an equilibrium
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Resilience
• Ability to bounce back after a 

stressor

Alternatively…
• Probability of staying in the current

stable state

• Probability of moving to an
alternative stable state 



ResilienCE versus resilienCIES
• Systemic resilience
• Resilience of subsystems

• Physical resilience
• Psychological resilience

• Different stressors
• Different outcomes



Whole system’s property

Psychological resilience Physical resilience



What is resilience? Summary 
• Ability to resist or recover from stressors
• Dynamic, emergent property of a complex system



How to measure resilience?
Knowledge gap: 
• Can we upfront and during the recovery predict/monitor which resilience 

trajectory a person will follow in response to health stressor?

• Potential pitfall is to strive for a single measurement scale



How to measure resilience? 
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How to measure resilience? 
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How to measure resilience? 
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How to measure resilience? 

Anthony Ong, adapted from https://pubmed.ncbi.nlm.nih.gov/20425199/

e.g.,
(Trajectories in …)
Function
Well-being
Quality of life 
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https://ods.od.nih.gov/Research/resilience.aspx#defining



Resilience factors



Resilience mechanisms: stress tests
• Provide a standardized stressor
• Evaluate response

• Resistance
• Recovery time

• Stimulus Response Paradigm
• E.g., Sit-to-stand challenge

https://pubmed.ncbi.nlm.nih.gov/18938195/

Lagro et al. 2014 J Gerontol A Biol Sci Med Sci

% blood pressure recovery



Resilience mechanisms: time series 
characteristics
• Continuous monitoring, e.g., wearables, apps 
• Assess response to naturally occuring (micro)stressors/perturbations



Male, 57y
• Multiple episodes major depression
• Discontinuation of antidepressant 

Tx
• Time series of 10x/day momentary

assessments mental functioning



How to measure resilience? Summary
Resilience measurement framework
• Stressor (type and intensity)
• Outcome (trajectory): multidimensional
• Predictors

• Multidimensional
• Structure of system: static indicators of resilience

• Intrinsic capacity
• Frailty
• Well-being

• Process/function operated by system: dynamic indicators of resilience
• Stress tests: resistance/recovery (time)/fatigue
• Continuous monitoring/time series



How to support resilience? 



Can we manage/support resilience?
• Should we await valid resilience monitoring tools?

• Terminology can already be used (Gijzel et al.)
• Implicitly, much care is “resilience support”, using the term brings the

importance further to forefront
• To move from implicitly assumed recovery capacity to explicit attention
• To express clinical intuitions in daily communication with patients and 

colleagues
• A priori approach (Angevaare et al.)

https://pubmed.ncbi.nlm.nih.gov/31498881/
https://pubmed.ncbi.nlm.nih.gov/32850888/



Target group resilience management
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How to support resilience? Summary
Resilience management framework
• Triage and clinical decision support

• Intensive and burdensome treatments with broadening treatment indications
• E.g., Thoracic aortic aneurysm surgery

• Prestressor assessment of recovery capacity
• Actively support resource (recruitment) available for resilience

• Integrate with prehabilitation and (geriatric) rehabilitation support programmes
for better targeting

• Longitudinal monitoring of recovery
• Teaching and training programmes for care professionals
• Self management and coping support for older persons and informal carers



Conclusions
• Resilience is the ability to resist, adapt and recover from stressors

• With aging and multimorbidity resilience can no longer be assumed, but 
may be better than expected

• There are multiple approaches from which valid resilience measurements
can be developed

• Resilience management complements active disease elimination approach 
currently dominating medicine




