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Objectives
1. Provide an overview of social determinants of health

2. Identify disparities in wound care

3. Describe the biochemical response to stress and its impact on wound healing

4. Explain the connection between epigenetics and stress



Social Determinants of Health

Factors other than the healthcare patients receive are driving 
outcomes; social determinants of health determine 80% of 

health outcomes.

Source: Robert Wood Johnson Foundation, 2019



Social Determinants of Health

SDoH are conditions and 
environments in which people live

They affect a wide range of health, 
functioning, and quality-of-life 
outcomes and risks.

Source: Healthy People 2030, 2022



Sources of disparities and care deserts

▪Economic stability

▪Neighborhood and built environment

▪Education access and quality

▪Health care access and quality

▪Social and community context

Source: Healthy People 2030, 2022



CDC, violence prevention. 2021

▪ACEs are life stressors that 
have significant impact on 
future health outcomes

▪Historical Trauma



Adverse Childhood Events and Long-term 
Health Outcomes

CDC, violence prevention. 2021

➢Exposure to ACEs 
predisposes children 
to not only social and 
emotional disorders, 
but also physical 
illness.



ACEs and wound care
ACE chronic diseases associated with the 
development of wounds and poor self 
management of health:

✓Cancer

✓Diabetes

✓Obesity

✓Fractures and burns

✓Autoimmune diseases

✓Depression and anxiety

✓Drug and alcohol use



Chronic Exposure to Stress
Negative Outcomes: 

✓ Risk taking behaviors

✓ Alterations in care 

✓ Physiologic response to stress

Source: Hannibal 2014; Preventing ACEs CDC, 2021; Maes 2011; Zunszain 2011 

Chronic Stress

Release of 
catecholamines and 
cortisol

Chronic inflammation 
and immune system 
dysfunction

Delayed wound 
healing



Chronic Exposure to Stress

Short term stress: 

Cortisol initially anti-
inflammatory agent / 
mobilizes glucose to 
use during the stress 
response

Source: Hannibal 2014; Preventing ACEs CDC, 2021; Maes 2011; Zunszain 2011 

Chronic Stress

Release of 
catecholamines and 
cortisol

Chronic inflammation 
and immune system 
dysfunction

Delayed wound 
healing



Chronic Exposure to Stress

Long term stress: 

▪pro-inflammatory 

(oxidative and nitrosative)

▪free radical damage

▪increased experience of pain

▪cellular death/ aging/ tissue degradation

Source: Hannibal 2014; Preventing ACEs CDC, 2021; Maes 2011; Zunszain 2011 

Chronic Stress

Release of 
catecholamines and 
cortisol

Chronic inflammation 
and immune system 
dysfunction

Delayed wound 
healing



Chronic Exposure to Stress
Chronic stress can lead to: 

▪Delayed wound healing

▪Atherosclerotic vascular disease

▪ Hypertension

▪ Dyslipidemia

▪ Immune dysfunction

Source: Hannibal 2014; Preventing ACEs CDC, 2021; Maes 2011; Zunszain 2011 

Chronic Stress

Release of 
catecholamines and 
cortisol

Chronic inflammation 
and immune system 
dysfunction

Delayed wound 
healing



Epigenetic changes, Historical trauma

▪Epi meaning “above” the genome

▪Epigenetics = the study of changes in organisms 
caused by modification of gene expression rather 
than alteration of the genetic code itself

Source: Lang 2020; Ahmed 2017; Mossel 2020



Epigenetic changes, Historical trauma
▪Stress and neglect can change 
expression of DNA = epigenetic 
changes

▪Stress (including ACEs) and 
environmental exposures contribute  
to epigenetic changes:
▪ DNA hypo and hyper methylation

▪ histone modification

▪ telomere shortening. 

Source: Lang 2020; Ahmed 2017; Mossel 2020



Epigenetic changes, Historical trauma
▪Epi-genetic changes are heritable (eg
dutch Hongerwinter of 1944-45)
▪October 1944 Germans blocked supply 

delivery including food to west Netherlands

▪ Rations dwindled to 500-1000 k/cal/day = 
massive starvation including pregnant 
women

▪ Increased incidence of obesity, diabetes, 
schizophrenia, and neural-tube defects 
found

Source: Lumey 2007

Photo: https://www.magazine.columbia.edu/article/dutch-famine-1944-provides-window-natural-selection



Epigenetic changes, Historical trauma
Epigenetic changes during      
pregnancy can be a biochemical   
source of generational trauma:

✓ chronic stress

✓ smoking

✓ food insecurity

✓ environmental exposures

Photo: Buffum, J. Is Epigentics Inherited? https://www.harvardmagazine.com/2017/05/is-epigenetics-inherited

Source: Lang 2020; Ahmed 2017; Mossel 2020



Epigenetics in action

Photo: https://www.oryzon.com/en/epigenetics/epigenetics

Source: Mossel 2020; Gauthier 2022

Diabetes

Histone 
modifications

Macrophage 
phenotype changes

Inflammation



Social genomics review

▪ Multiple studies: social influences impact 
stress and wound healing

▪ Social isolation impacts >200 genes

▪ Downregulated antiviral response and production 
of antibodies

▪ Upregulated inflammation cascade

▪ Social isolation - known correlation in delayed 
wound healing

The Potential Impact of Social Genomics on Wound Healing. Adv Wound Care 
(New Rochelle). 2020;9(6):325-331. doi:10.1089/wound.2019.1095

Source: Fayne 2020; Cole 2011



Wound clinic visits and social interaction
▪Wound clinic visit 
frequency influences rate 
of healing

▪More frequent wound 
clinic visits associated with 
better healing

Source: Carter 2017; Fayne 2020; Warriner 2012



Environment: 

Toxins

Microbes

Experiences of 
stress

Uncertainty

Social isolation

Neuro-
hormonal 
responses

Affects gene 
transcription 

and 
regulation

Influences 
molecular 

and cellular 
behavior 

Potential for 
negative 

outcomes    
(wound 
healing)

Source: Fayne 2020



Social modulation of gene expression
Happens in other species too!

◦ Bees – worker bees into scouts 
or guards based on hive needs

◦ Cichlids- switching sex

Source: Fayne 2020; Koehlv 2021



Clinical Relevance – Wound Care
▪Biochemical response to psychological stress in chronic 
wounds: 
▪ hypoxia
▪ decreased cytokines
▪ alterations in matrix metalloproteinases
▪ alterations in immune response (increased infection)
▪ decreased neutrophil infiltration 
▪ antimicrobial peptides which leads to increased rates 

of infection
▪microbiome alterations and biofilm promotion

▪ Eg: higher reported stress levels on the day of biopsy have 
been shown to have delayed healing. 

Source: Gouin 2011



Disparities in wound care: 
▪skin color

▪age

▪geography (rural vs urban)

▪highly resourced vs low resources

▪insured/under-insured/un-insured

▪limb loss inequalities

▪access to wound care clinicians, tools, 
advanced therapies, & products



Racial/ethnic disparities

▪Investigative needs on the 
differences in skin biomechanics in 
racial/ethnic groups

▪Differences have been found: 
viscoelasticity, hydration, etc. 

▪Disparities in co-morbid disease 
states and healing have also been 
found

Sources: Requiera 2019; Sullivan 2014; Bates-Jensen 2021



Disparate care for other dermatologic care
▪ Black and Hispanic populations 

have reduced access to outpatient 
dermatologic care

▪ 75% of counties with majority Black 
and Hispanic populations have zero 
dermatologists

▪ Black and Hispanic patients  more 
likely than white patients to utilize 
EDs for dermatologic care

Sources: Hooper 2022; Vaidya 2018; Abokwidir 2015



Examined hospital admissions vs discharged 
◦ 378,350 admissions (24.3%)

◦ 1,118,791 discharges (75.7%)

Admitted patients were more likely to be:
◦ White

◦ Older (>65 years)

◦ Urban teaching hospitals

◦ Have Medicare

Black & Hispanic patients had higher odds of 
being discharged

Racial and ethnic differences in hospital admissions for cellulitis in the United States: 
A cross-sectional analysis [published online ahead of print, 2022 Aug 27]. J Am Acad
Dermatol. 2022;S0190-9622(22)02613-5. doi:10.1016/j.jaad.2022.08.038

Source: Zheng 2022



Racial/ethnic disparities
▪Visual cues for pressure injury 
identification may be insufficient is 
darkly pigmented skin

▪Disparities in pressure injury 
prevalence, incidence, severity, 
and healing

Sources: Sullivan 2014; Bates-Jensen 2021; Bliss 2017



Evidence Based Practice 
vs. Insurance Base Practice

Disparate care based on insurance coverage

Un-insured v. under-insured
◦ Un-insured in 2020: 8.6% or 28 million people

◦ Under-insured: 2020 estimates are that 28% of Americans are underinsured

◦ Delay or avoid health care because of costs at twice the rate of people who 
are insured but not underinsured

Insurance based practice: Patients that would medically benefit from advanced 
therapy use but insurance has limited use due to wound type, wound size,       
co-morbid dx etc.

Sources: Keisler-Starkey, K & Bunch, L 2021; Inserro 2022



Wound Research Gaps

Exclusion criteria present commonly 
excludes real world patient situations:
▪ diagnoses outside of venous and diabetic ulcers

▪ exposed structures

▪ Large or small wounds

▪ peripheral vascular disease

▪ elevated A1C/ uncontrolled diabetes

▪ autoimmune disorders

▪ noncompliance

▪ poor nutrition 



Disparities and stress

Chronic stress response and health 
behavior changes

Physiologic, biochemical, epigenetic 
changes

Development of chronic disease and 
poor self care behaviors

Wound development and Delayed 
wound healing



One Health 
▪Movement in healthcare to not only treat and support the patient during 
acute illness, but to create a Culture of Health that prevents illness through 
supporting access to structural drivers of health like safe housing, food, 
education, and healthcare including mental healthcare. 

▪The health of our patients and ourselves is influenced by so much more 
than what we are able to address during an office visit or inpatient stay.

Source: Robert Wood Johnson Foundation, 2019 



Case 1 

55 YEAR OLD FEMALE WITH PAD, PROTEIN S 
DEFICIENCY, AND DVT

• couldn’t afford copay for warfarin

• developed recurrent DVT 

• Cerebral vascular attack 

• Now with primarily palliative wound to left 
leg

• Presented to clinic taping together OTC non-
adherent dressings and pieces of old 2 layer 
compression wraps because she ran out of 
dressings

• Increased drainage from poor bioburden 
management, daily dressing changes



Case 2 – reverse case

77 YEAR OLD, CYCLING 1 HOUR DAILY

HAD UNWITNESSED FALL, AND WAS FOUND 
UNCONSCIOUS

PRESENTATION TO WOUND CENTER:

-UNDERMINING TO BOTH WOUNDS

-EXPOSED MUSCLE TO KNEE

-PALPABLE TENDONS TO HAND 



Case 2- at 4 week follow up

HAND COMPLETELY EPITHELIALIZED, KNEE IS NEARLY

POSITIVE SOCIAL DETERMINANTS OF HEALTH

Lack of psychiatric issues 

adherence to plan of care

Transportation to wound center for advanced 
therapies 3x/week

Good nutrition

Caucasian, middle class, exercises regularly

Very few comorbidities

Great insurance! 

Advanced therapies immediately used

Able to be seen in the wound center



Case Study #3  – Stage IV Pressure  Injury
Rural vs Urban
Both have Private Insurance

PATIENT RURAL

65 Year old White Male 

Spinal Cord Injury related to fall from roof

Strong Family Support 
◦ Wife continues to work outside of the home at local 

convenience store

◦ Adult Children live near-by and helping
◦ Daughter is a LPN

Plan of Care
◦ Home Health

◦ Packing site with Silver Alginate

◦ Cover with Absorbent dressing

PATIENT URBAN

69 Year old Hispanic Male

Spinal Cord Injury related to MVA

Strong Family Support
◦ Wife is a Registered Nurse – Oncology

◦ Adult Children live out of state

◦ Family friend lives next door and helps out 

Plan of Care

◦ Home Health

◦ Negative Pressure Therapy



Case Study #4 
Residual of the Tuskegee Experiment

42 Year Old Black Male
◦ ESRD – Dialysis 

◦ Diabetic - A1c = 6.9

◦ ABI = 0.6

Non-healing Diabetic foot ulcer to right foot – over a year

Treatments attempted

Fem-pop to improve perfusion

Bioengineered Skin substitutes

Total Contact Casting

Standard of Care – debridement, cleansing, topicals etc.



Case Study #5  
Social Interactions and Unconscious Bias

25 Year Old Black Female

Married for 5 years

Gravida 3 - Para – 1  A – 2 (Spontaneous/Hydatidiform mole)

1. Reporting of feeling extremely tired and eating ice

2. Availability of the Provider with issues

3. Addressing and inclusion of Spouse



Conclusions

Many opportunities for 
further research and process 
improvement in how and 
where we deliver care.

Photo retrieved from Resilient Wisconsin: ACE. https://www.dhs.wisconsin.gov/resilient/aces.htm



Conclusions
Social determinants of health contribute to the development of

conditions associated with wounds 

AND 

limits successful healing outcomes



Where does our role in the 
facilitation of the health of 
our patients end?
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Thank you!

Questions?
Lynette Gunn
woundscnsok@outlook.com

Laura Swoboda
lauraswoboda@woundevidence.com


