
Prevention and 
Management of 
Diabetic Foot 
Ulcers and 
Amputations

Ranjita Misra, PhD, FASHA, FESG
Professor & 
PhD Program Director
WVU School of Public Health
West Virginia University



Learning outcome

 Importance of primary and secondary prevention for 
addressing diabetes complications – DFUs and amputations. 

Behavioral screenings 



Overview

Prevalence, disability, and lower extremity amputation 

Factors that impact behavior and wound healing

Education and clinical assessments to treat wounds
Behavioral tools - screening, education, referrals 

Importance of prevention education and counseling

Multidisciplinary approach



Introduction

Diabetic foot ulcer (DFUs) is associated with 47% increased mortality 
and 85% diabetes-related amputations in patients.

Contributes to disability and reduced quality of life.

Many factors impede DFU healing.
DFU healing is not homogenous - minorities and rural patients have a 
higher rate of treatment failure and amputation.

Guide for clinicians to tailor patient treatment and educational 
programs.



“We have become 
not a melting pot but 
a beautiful mosaic. 
Different people, 
different beliefs, 
different yearnings,
      different hopes, 
different dreams.”

(Jimmy Carter, n.d.)



Chronic Diseases and Multimorbidity in WV
◦Diabetes
◦Hypertension
◦Heart disease
◦ Stroke
◦ Cancer
◦Multimorbidity



WV Survey of 1850 Patients with Diabetes



Projected Prevalence of Diabetes (Diagnosed or Undiagnosed) 
Under Scenarios of No Further Increase Continued  Increased 

Incidence Rate
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Prevention and Management of Diabetic 
Foot Ulcers and Amputations



Challenges to Amputations

◦ Patient knowledge
◦Beliefs, health literacy and self-care 
◦ Social and psychological well-being
◦ Stress and distress 
◦Body image and self-esteem
◦ Social isolation and mental health issues
◦ Coping – stages of grief 



Non-Healing Wounds, Self-Care & Amputation 
Prevention

Primary and Secondary Prevention: 



Differential DFU healing rates
NHW vs African-American patients

 Two out-patient, hospital-affiliated, Comprehensive 
Wound Center that provides advanced outpatient 
wound care for 16 weeks.

Data were abstracted from patient charts at the 
Ohio State University’s Comprehensive Wound 
Center (CWC).

N= 1003; 36% had DM; 108 DFU patients (without 
palliative care)

http://www.nationalhealing.com/index.asp


 
Data

 Patient demographics – patient education provided during treatment.
 Wound Healing rates – percent of area/volume of the wound during the 

treatment period (4, 8, 12 and 16 weeks). Dichotomized into healed or not 
healed.

 Clinical measures –  number of wounds, wound age, size of the wound, 
debridement frequency, stage/grade, pain, and infection. 

 Health behavior and knowledge–tobacco use, diet and physical inactivity. 
Health knowledge and religious beliefs, health literacy.

 Malnutrition - pre-albumin, albumin
 Metabolic control and inflammation – HbA1c, CRP etc.
 Comorbidities – obesity, hypertension



Demographic Characteristics 
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Patient Education 
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Patient Knowledge & Perceptions

0
5

10
15
20
25
30
35
40
45
50

14.6
11.4

45.5
39.339.9

49.3
44

17.3
12.5 9.7

29.4

Low/Poor Medium/Fair High/Good

* Number indicated percentages within Racial/Ethnic groups



 
Assessment of Malnutrition

 Low serum prealbumin level is an indicator of malnutrition and is associated with 
delayed healing, infection and inflammation.

 Mean serum prealbumin was 20.1±8.2mg/dL; 27.5% of patients had <16 mg/dL, a 
sign of malnutrition.

 Patient education included nutrition, foot care and infection.
 Health knowledge and religious beliefs, health literacy.
 Mean HbA1c was 7.5± 2.1
 Inflammation – 90.2% had high CRP levels of >10 mg/dL
 Patients with low prealbumin levels had significantly poor appetite, poor 

knowledge of their health problems, higher inflammation (CRP level) and infection 
(p<0.05). 

 Patients with low prealbumin received nutrition education (P=.05). 



Total Number of Wounds 
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72% of the wounds were diabetic neuropathic
24% were diabetic non-neuropathic wounds
4% were Pressure/trauma wounds



Figure: AUC (Wound Area) by Race
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 Wound age and stage were associated 
       with wound healing rate 
       (r=0.24, p=.002 and r=.18, p=.05).

 African Americans had a slower healing 
rate than NHWs (p-value=0.20)



Takeaway Message

Differential healing patterns of DFU patients.

Healing rates were dependent on underlying patient factors:  compliance, 
knowledge, malnutrition, inflammation, infection, pain, comorbid 
conditions, and older age that could contribute to the disparity in wound 
healing and amputation rates.

 Practical significance - tailored patient education/treatment.

 Patient education can improve health knowledge, and understanding of 
disease treatment and wound self-care among high-risk individuals.



Pre- and Post-Amputation Management Considerations 
– Role of providers

◦Helping patients with preparation
◦Acceptance (e.g., body image) to reduce 

the distress
◦ Pain management and infection control
◦How to cope with stress and distress 
◦ Counseling for self-care (diet, PA, 

medication adherence, A1c)
◦ Interdisciplinary team approach 
◦Referrals (e.g., psychologist) if necessary 



Pressure Ulcer - Theoretical Framework

22

Journal of Advanced Nursing, Volume: 70, Issue: 10, Pages: 2222-2234, First published: 31 March 2014



Behavioral Assessments - Patients 
with Chronic Wounds

 Psychosocial factors and health behavior
 Where do people get their health knowledge and 

information?
 Clinic visits to address patient issues pre- and post-

surgery/ treatment/amputation
 Barriers to adherence and social support.
 Assessments of nutrition, self-care & health literacy – 

patient counseling can be tailored.  
 Compliance with diabetes and wound self-care.



Compliance with Diabetes Self-Care 

 Summary of Diabetes Self-Care Activities (diet, PA, BG monitoring, medication 
adherence).

 The eight-point scale (0-7) assessed weekly core self-care activities. 

 Diabetes self-care (Diet) = 3.6±1.7; Exercise = 2.4±2.1 (range 0-7 days). 
Interpretation: Better dietary adherence than exercise behavior. However, both 
need improvement. 

 Participants reported greater adherence to BG monitoring followed by diet and 
exercise.

 Multivariate analysis showed HCP dietary advice and BG monitoring 
recommendation was positively associated with participant’s adherence to a 
healthy diet (p =.05) and regular monitoring of their BG (p=.003).  

Misra et al (2022). Relationship Among Diabetes Distress, Health Literacy, Diabetes Education, Patient-Provider Communication and            
Diabetes Self-Care. American Journal of Health Behavior 2022; 46(5):528-540.



Five-year Trend Diabetes Clinical Care and Self-Management 
2010-2014

 BRFSS - Five-year trend in recommended diabetes clinical care, diabetes self-
management activities, and diabetes education.

 A significant increase in the percentage of adults with 2 or more A1C tests was 
noted from 2010 (63.6%) to 2014 (76.4%) in WV. 

 However, annual eye exams decreased by 7% (71.1% to 63.1%) and no statistically 
significant changes were noted in annual foot exams (~ 69%), number of physician 
visits and diabetes self-management behaviors. 

 Diabetes education was 44% and 49% in both years. 

 Need to identify barriers and strategies to overcome these barriers.

Misra et al (2019). Five-year Trend in Diabetes Clinical Care and Self-Management among Adults with Diabetes in West Virginia: 2010-2014. 
Journal of Health Disparities Research and Practice. Volume 12, Issue 1, Spring 2019, pp. 19.



Personalized Patient Activation and Empowerment         
(P-PAE) Framework

• Considers patient activation and empowerment as a cyclical process of patient accumulation of 
knowledge, confidence/self-efficacy, and self-determination in their own health and health care 



Patient-Provider Communication

 Supportive Provider –“My primary care physician is unusually attentive from what you find from 
most doctors. He's so patient and so thorough. He's like, ‘Let's try something else.’ And I'm looking 
around and I said, ‘Well, what about this, this, or this?’....So, he kind of listens to me.” – P13.

 Patient Empowerment through Diabetes Education- “I didn't really used to talk to [my providers] 
about my A1c levels and all that. I didn't talk about sugar and things like that. So, [the DHSMP] 
helped me to ask more questions… Like, why am I taking this drug? Or should I be changing to a 
different drug?” – P8

 Providers' Focus on ‘Numbers’ Rather than Patient Concerns - “[Providers] work on “get your 
numbers down,” that's all they do. You go see a doctor and it's diabetes, what do I got to do? ‘Oh, 
you got to have Metformin, you got to have insulin, get your numbers down, lose some weight.’ 
That doesn't do it. They really don't know how to fix the disease and they don't want to admit 
it…They just think, “Oh, her numbers' okay, I don’t need to go on about researching it.” – P9

Kirk & Misra (2023). Exploring facilitators and barriers to patient-provider communication regarding diabetes self-management, PEC Innovation. 



Ranjita Misra, PhD, CHES, FMALRC

Patient Educational Resources



Ranjita Misra, PhD, CHES, FMALRC

Behavioral/Mental Assessments

 Psychosocial factors  - Diabetes Distress – (DDS-17; regimen, physician, 
interpersonal, emotional; Acceptance (outlook, confidence, and inhibitor)

 Diabetes self-management - Summary of Diabetes Self-Care Activities (diet, PA, 
BG monitoring, medication adherence).

 Health literacy - Health Literacy Survey; 3-item 
 Self-reported physical and mental health status (1 item each)
 Self-efficacy – 6-item scale
 Depression – Patient Health Questionnaire (PHQ9)
 Social determinants of health; QoL (SF-12; PROMIS)
 Cognitive screening - Mini-Mental State Exam (MMSE) or Montreal Cognitive 

Assessment (MoCA)



ADA Provider Resources





"Not everything that counts can be counted, and not everything that can 
be counted counts."



Professor & PhD Program Director

School of Public Health, West Virginia University304-293-4168

ramisra@hsc.wvu.edu

Ranjita Misra, PhD, MS, 
FASHA, FESG

https://www.linkedin.com/in/ranjita-
misra-22b3ab29/



THANK YOU!
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