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What is Psychoneuroimmunology? 
Scientific enquiry into the bi-directional relationships  

between psychological and biological processes; and the 

implications of these relationships for health. 

What is it NOT? 

It is NOT a NEW idea 
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implications of these relationships for health. 

Democritus (460-370 BC) 
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punishment, the mind would have to pay ”.  
 

Osler (1892) 

“it is much more important to know what sort of patient 
has a disease than what sort of disease a patient has” 
 

Ader & Cohen (1975) 

Coined the term ‘psychoneuroimmunology’ 
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Disease vulnerability 

Vaccines 

Influenza 

causes 3-5 

million cases of 

severe illness 

each year 

It results in 

250,000 to 

500,000 deaths 

each year 

It 

disproportionately 

affects the elderly: 

with 90% of flu-

related mortality 

occurring in the 

elderly  

THE CLINICAL CONTEXT 



Disease vulnerability 

Vaccines 

Vaccinations are 

the preferred 

treatment for 

preventing flu 

According to the CDC, 

vaccinations as 

among the 10 most 

important health care 

achievements 

Evidence for clinical 

effectiveness is of poor 

quality and mixed: 

efficacy estimates have 

been reported as low 

as 39% 

THE HEALTHCARE CONTEXT 



Disease vulnerability 

Vaccines 



Disease vulnerability 

• The effectiveness of vaccinations is dependent on the immune 

system’s ability to respond to the antigens contained in the 

vaccine. 

 

• The immune system of older people is compromised during the 

ageing process. 

 

• Psychological distress, in particular protracted periods of 

distress can also compromise the immune system 



Do influenza vaccinations work less well in older 

individuals experiencing chronic distress, than 

their less distressed counterparts? 

Participant Characteristics 

       50 spousal carers of dementia patients 

• 24 males, 26 females 

• mean age 72 years: (+/- 8) 

• mean household income: £14,007 (+/- £8967) 

• diagnoses of spouses: 78% probable Alzheimer’s 

disease; 17% multi-infarct dementia & 5% Parkinson’s 

disease with progressive dementia 

• mean length of diagnosis: 3.5 years (+/- 2.7) 

 

67 control participants  

• 31 males, 36 females 

• mean age: 69 years (+/- 4) 

• mean household income: £14,218 (+/- £7468) 



STUDY DESIGN 
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Do influenza vaccinations work less well in older 

individuals? 



What next......? 



PARTICIPANTS 

43 spousal carers  

24 female, 19 male participants 

mean age 75 years (+/-7 years) 

mean household income £10,712 (+/-£8141) 

 

27 non-carers 

14 female, 13 male participants 

mean age 71 years (+/-4 years) 

mean household income £10,187 (+/-£7348) 

Can PNI Approaches  Help to Optimise Vaccine Efficacy? 
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Can PNI Approaches Help to Optimise Vaccine Efficacy? 



PERCENTAGE OF PEOPLE IN EACH GROUP GENERATING 

A CLINICALLY APPROPRIATE RESPONSE 
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Can PNI Approaches Help to Optimise Vaccine Efficacy? 



Some conclusions for health and healthcare  …. 

• Chronic stress appears to result in a significant 

dysregulation in immune function. 

 

• This dysregulation may be clinically relevant in the 

elderly i.e., distress may render vaccines less effective, 

and so, increase vulnerability to disease. 

 

• Stress management can significantly improve the 

antibody response to vaccination and may, therefore, 

provide a non-pharmacological method for optimising 

vaccine efficacy.  

PNI Approaches to Optimising Vaccine Efficacy 



Disease progression 

Podiatry led treatment 

Mind-body Connections: 

Psychoneuroimmunology (PNI) 

Disease vulnerability 

Vaccines 



Diabetes 

affects > 300 

million people 

globally 

Its prevalence 

has increased 

by 176% in the 

last 30 years 

25% of people with 

diabetes are 

affected by foot 

ulcers and they are 

the leading cause 

of amputation 

Disease progression 

Podiatry led treatment 

THE CLINICAL CONTEXT 



70% of ulcers 

remain 

unhealed after 

5 months 

34% of patient re-

ulcerate within 12 

months 

Disease progression 

Podiatry led treatment 
Successive 

reviews show no 

clinical benefit of 

education 

THE HEALTHCARE CONTEXT 



Disease vulnerability 
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Disease vulnerability 

• The immune system plays a key role in the process of wound 

healing. 

 

• Clear evidence that psychological factors, in particular emotional 

distress, can dysregulate the immune system.  

 

• Experimental evidence suggests that psychological factors may 

influence the rates at which acute experimental wounds. 



Methods 
•13 caregivers & 13 age and gender matched controls 

•3.5 mm punch biopsy wound 

•Healing measured by photography & response to hydrogen peroxide 

Kiecolt-Glaser et al. 1995 

Previous Research Examining Effects 

of Psychological Factors on Wound Healing  

http://www.google.co.uk/imgres?imgurl=http://library.med.utah.edu/kw/derm/mml/22330091.jpg&imgrefurl=http://library.med.utah.edu/kw/derm/pages/prpu_1.htm&usg=__COQ79vRqApKC_BuQaUf3g3GFAbM=&h=350&w=228&sz=15&hl=en&start=0&zoom=1&tbnid=4O4maS2UMjLYIM:&tbnh=145&tbnw=87&ei=lvVKTe67A4ywhQeT3ey4Dg&prev=/images?q=punch+biopsy&hl=en&sa=G&biw=1156&bih=587&gbv=2&tbs=isch:1&itbs=1&iact=hc&vpx=608&vpy=191&dur=12640&hovh=278&hovw=181&tx=120&ty=159&oei=lvVKTe67A4ywhQeT3ey4Dg&esq=1&page=1&ndsp=17&ved=1t:429,r:8,s:0


Methods 
•13 caregivers & 13 age and gender matched controls 

•3.5 mm punch biopsy wound 

•Healing measured by photography & response to hydrogen peroxide 

Kiecolt-Glaser et al. 1995 

Previous Research Examining Effects 

of Psychosocial Factors on Wound Healing  
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Results 

•Caregivers took, 

  on average, 9 days 

  longer to heal 



Study Outline 

0 weeks: wound size, biomedical, psychosocial & behavioural 

  assessments & potential biological mediators (salivary 

  cortisol & MMPs) 

6 weeks: wound size, biomedical, psychosocial & behavioural 

  assessments 

12 weeks:   wound size, biomedical, psychosocial & behavioural 

  assessments 

 

24 weeks:  wound size, biomedical, psychosocial & behavioural 

  assessments 

Could psychological factors influence the healing 

of diabetic foot ulcers? 



DEMOGRAPHIC & CLINICAL CHARACTERISTICS AT BASELINE 

Sample size: N=93 

• 68 male & 25 female 

• 71% married or cohabiting 

• Mean age 60 years 

• 68% diagnosed with type II diabetes 

• Mean length of diagnosis = 19 years 

• Mean ulcer area: 17.22 (+/- 27.69) cm2 

• Clinical signs of infection: in 38% of patients 

• Levels of glucose control: mean = 8.73% (+/- 1.82%) 

• Healed by 24 weeks: n=56 (60%) 

Could psychological factors influence the healing 

of diabetic foot ulcers? 



 

 Step # 1: 

Which clinical and demographic 

factors predict whether or not a 

diabetic foot ulcer  will heal over 6 

months?  

Could psychological factors influence the healing 

of diabetic foot ulcers? 



Step 1: Logistic regressions examining potential clinical & demographic 
determinants of ulcer healing  

Odds Ratio P Lower 95% CI Upper 95% CI 

Type 1/Type 2 

diabetes 

1.931 0.107 0.868 4.297 

Ischemia 1.009 0.073 0.999 1.018 

Angina 2.379 0.109 0.824 6.865 

Heart Disease 2.595 0.049 1.003 6.715 

Ulcer area at 

baseline 

0.274 0.001 0.125 0.601 

Could psychological factors influence the healing 

of diabetic foot ulcers? 



 

 

Step # 2: 

Do psychological factors predict 

whether or not a diabetic foot ulcer 

will heal by 6 months, after you take 
into account all other predictors?  

Could psychological factors influence the healing 

of diabetic foot ulcers? 



Step 2: Logistic regressions adding coping and psychological distress 
to the model 

Odds Ratio P Lower 95% CI Upper 95% CI 

Type 1/Type 2 

diabetes 

1.216 0.744 0.377 3.925 

Ischemia 1.007 0.320 0.993 1.021 

Angina 3.488 0.215 0.484 24.115 

Heart Disease 0.829 0.826 0.156 4.395 

Ulcer area at 

baseline 

0.273 0.011 0.100 0.746 

Clinical 

depression 

2.389 0.368 0.358 15.392 

Confrontation 

coping 

0.809 0.003 0.704 0.929 

Avoidant coping 1.011 0.901 0.851 1.201 

Resigned-

acceptance 

coping 

1.071 0.633 0.809 1.417 

Could psychological factors influence the healing 

of diabetic foot ulcers? 



What next......? 



Can PNI Approaches Help to Improve Ulcer Outcomes? 

 

• Previous interventions have largely been educational and 

have not been shown to effective. 

 

• Existing evidence supports a role for a range of  

cognitive, emotional, social and behavioural risk factors 

which influence ulcer outcomes. 

 

• Most important risk factor for ulceration, is previous 

ulceration. 

 

• It has been suggested that the greatest health and economic 

benefit will result from interventions which reduce 

re-ulceration risk, rather than promote healing 



The REDUCE  Intervention 

Can PNI Approaches Help to Improve Ulcer Outcomes? 

Designed to: 

(i) To delay or prevent the onset of further diabetic 

foot ulcers  

 

(ii) To improve ulcer healing in the event of re-

ulceration (e.g., through encouraging self-referral for 

specialist care and promoting appropriate wound 

self-care). 



The REDUCE  Intervention 

Behavioural factors: 

Inactivity 

Irregular activity 

Strategic non-

adherence 

Emotional factors: 

Depression 

Blame 

Guilt 

Cognitive factors: 

Coping cognitions 

(e.g., confrontational, 

hopelessness) 

Social factors: 

Gender 

Social isolation 

Psychosocial risks Intervention goals 

Activity monitoring 

Behavioural 

activation & 

scheduling 

Problem solving 

Emotional processing 

Behavioural 

activation 

Cognitive reappraisal 

Strengthening 

commitment to 

change 

Cognitive restructuring 

Encouraging 

socialising 

Improving 

communication with 

health care  team 

Potential 
intervention tools 

Information  
provision 

Social 
encouragement 

Goal setting 

Risk awareness 

Planning 
homework 

Behavioural 
experiments 

Increasing self-
efficacy 

Can PNI Approaches Help to Improve Ulcer Outcomes? 



The REDUCE  Intervention 

• 15 individuals with diabetes and a history of ulceration in 

previous 12 months. 

 

• Randomised 2:1 to receive the REDUCE intervention or 

usual care. 

 

• Group-based, led by podiatrist and diabetic nurse: 10 weeks 

followed by 3 maintenance sessions (2, 4 & 6 months).  

 

• Evaluation focussed on establishing acceptability of 

intervention to patients; feasibility of delivery and qualitative 

evaluation of effects on psychosocial risk factors. 

Can PNI Approaches Help to Improve Ulcer Outcomes? 



Psychological Approaches to Improving Ulcer Outcomes 

The REDUCE  Intervention 



• Coping style is an independent predictor of whether or 

not diabetic foot ulcers will heal over a 24 week period. 

 

• A psychosocial approach to improving ulcer outcomes 

appears to be acceptable to patients and able to produce 

appropriate and sustainable changes in the psychosocial 

risk factors which are associated with ulcer recurrence 

and delayed healing. 

 

• A RCT is needed to establish if the intervention can 

optimise existing treatment by reducing re-ulceration risk 

and promoting effective ulcer management. 

Some conclusions for health and healthcare  …. 

PNI Approaches to Optimising the Management 

of Diabetic Foot Ulcers 



Disease vulnerability Disease progression 

Vaccines Podiatry led care 


