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ABSTRACT 
Impaired wound healing in the elderly represents a major  
clinical problem that is growing as our population ages. 
Wound healing is affected by age and by co-morbid  
conditions, particularly diabetes and obesity. This is par-
ticularly important in Rhode Island as the state has a 
very high percentage of vulnerable older adults. A multi- 
disciplinary approach that incorporates the skills of a 
comprehensive wound center with specialized nursing, 
geriatric medicine and palliative care will facilitate rapid 
wound healing, reduce costs and improve outcomes for 
our older adults that suffer from ‘problem wounds’.
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BACKGROUND
Wound healing is a complex process that can be de-railed by 
multiple factors including obesity, diabetes, smoking, vas-
cular disease, infection, renal failure and malnutrition. The 
current incidence of chronic non-healing cutaneous wounds 
is estimated at 5-7 million in the United States, with total 
annual wound care expenditures exceeding $25 billion.1 We 
are now entering a ‘perfect storm’ in which there is rapid 
expansion of the population over 65 years of age, combined 
with an exponential increase in diabetes and obesity world-
wide. The fastest growing segment of this population, those 
over 85 years of age, is also the cohort with the highest inci-
dence of chronic wounds, particularly venous leg ulcers and 
pressure ulcers.2-4 Meanwhile, older adults have significantly 
higher rates of surgical procedures, with increased poten-
tial for wound complications.5 The full impact of caring for 
chronic wounds includes direct costs (wound care supplies, 
hospital and nursing costs), indirect costs (lost wages for 
patient or caregiver) and intangible costs (pain and suffer-
ing). Thus, in addition to the effect on morbidity and mor-
tality, we can expect that chronic wounds in the elderly 
will account for a disproportionate share of our nation’s  
healthcare expenditures.

PATHOPHYSIOLOGY
The healthy octogenarian with a traumatic or surgical 
wound normally heals at a slower rate than a healthy young 
adult. This effect of “pure aging” is clinically apparent by 
age 60 and becomes statistically significant at age 70.6 How-
ever, because wound healing is a complex, highly orches-
trated process, disruption of even a single aspect can delay 

healing.7 The development of chronic wounds is multi- 
factorial and depends upon both intrinsic and extrinsic factors.  
The four principle aging processes are changes in body com-
position, energy imbalance, homeostatic disequilibrium 
and neurodegeneration. These ‘intrinsic’ factors can have a 
major effect on wound healing. Specifically, alteration of the 
skin architecture with loss of elasticity, thinning of the der-
mis and reduced capacity of keratinocytes to proliferate and 
migrate, make the skin vulnerable to even minor trauma. 
A recent study using an ex-vivo model demonstrated that 
application of a compressive load to ischemic aged skin 
resulted in sub-epidermal separation and altered orientation 
of the collagen fibers similar to that seen in patients with 
pressure ulcers.8 Other changes in body composition include 
an increase in fat mass (FM) and decline in fat-free mass 
(FFM). Healthy, weight-stable men and women, between the 
ages of 68 and 78, lose approximately 1% of FFM per year. 
This loss of lean muscle translates to a 3-fold loss of strength 
and is a primary predictor of disability.9 Age-induced dys-
regulation of energy intake and utilization is brought about 
through a combination of reduced perception of hunger, 
early satiety, changes in the hormonal mediators associated 
with energy balance and reduced energy expenditure.10 The 
net effect in terms of weight gain or loss depends on a num-
ber of factors, including the overall health of the individual. 
However, all aspects of wound healing increase protein and 
energy requirements. In an elderly person who is already at 
high risk for malnutrition, the presence of a wound can tip 
the balance toward involuntary weight loss, development of 
sarcopenia, impaired immunity and increased risk of infec-
tion.11 Sarcopenia, reduced functional ability and malnutri-
tion, combined with the inability of aged skin to distribute 
a pressure load substantially increases the vulnerability of 
older adults to developing pressure ulcers. 

Alterations in the homeostatic balance include increased 
pro-inflammatory markers, decreased antioxidants, decreased  
anabolic hormones, increased catabolic hormones and insu-
lin resistance. All of these factors contribute to impaired 
wound healing and affect the skin’s ability to function as an 
immune organ. Finally, neurodegeneration combined with 
impaired cognition, gait imbalance and slow reaction times 
contribute to immobility and decreased ability for self-care.12 

RISK FACTORS & CO-MORBIDITY 
While intrinsic factors clearly increase the risk for devel-
oping wounds, the most vulnerable patients are those with 
multiple concurrent illnesses. Data from the U.S. Wound 
Registry indicate that patients in outpatient wound centers 
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have an average of six comorbid conditions, including a high 
prevalence of renal failure, peripheral vascular disease, dia-
betes and malnutrition.13 Multi-morbidity, defined by the 
National Quality Forum as “two or more chronic conditions 
that collectively have an adverse effect on health status, 
function, or quality of life” is known to be associated with 
an increased risk of death and disability. The complexity 
of these wound care patients is made evident by consider-
ing that only 14% of Medicare beneficiaries have 6 or more 
chronic conditions.14 

Obesity, defined as body mass index greater than 30, is 
a major public health problem that is not included in the 
indices of multi-morbidity. The incidence of obesity in the 
United States increased dramatically between 1980 and 2008, 
doubling for adults and tripling for children.15 Although not 
often thought of as being a problem of aging, the startling 
reality is that more than one third of adults over the age of 65 
are obese. What is concerning is that between 1990 and 2010 
there has been a linear increase in the prevalence of obesity 
in older men. Thus, the prevalence of obesity has increased 
from 31.6% to 41.5% among men aged 65-74, while the prev-
alence among men 75 and older has increased from 17.7% to 
26.5%.16 In Rhode Island the prevalence of obesity among 
adults aged 65 and older has increased from 22.2% to 26.8% 
in 2 years, a rate of 21% (August 2015, retrieved from http://
www.americashealthrankings.org/Senior/RI#sthash.znb3kS7a.
dpuf). This alarming trend comes at great cost, with a health 
burden that includes an increased risk of diabetes, cardiovas-
cular disease, osteoarthritis, stroke and cancer, all co-mor-
bidities that impact wound healing.17 Furthermore, obesity 
increases the risk of some of the most difficult wound heal-
ing problems: lymphedema and venous insufficiency.18,19 
Presenting with chronically erythematous, edematous and 
weepy legs, these patients are often admitted to the hospital 
for treatment of ‘cellulitis’ and account for approximately 
50% of visits to outpatient wound centers. Because bilat-
eral lower extremity erythema and edema is more likely 
to be related to an exacerbation of congestive heart failure 
than acute infection, treatment requires a multidisciplinary 
approach, particularly in older adults who are at high risk 
for complications from repetitive antibiotic administration, 
fluid overload and progressive disability. Older adults who 
are obese are also at risk for sarcopenia as fat replaces muscle 
mass. Intake of a calorically dense diet with increased car-
bohydrates and fat at the expense of protein, vitamins and 
minerals, paradoxically puts obese individuals at high risk 
for malnutrition. Involuntary weight loss occurs dispropor-
tionately in older obese individuals and is associated with 
high mortality.10

Diabetes is one of the most common co-morbidities 
among people presenting to wound clinics. As our popula-
tion lives longer and grows heavier, the prevalence of type 
2 diabetes is steadily increasing. Current estimates are that 
over one quarter of individuals over the age of 65 are diabetic. 
(National Diabetes Statistics Report: Estimates of Diabe-
tes and Its Burden in the Unites States, 2014) Although the 
risk of type 2 diabetes is increased by obesity, both insu-
lin resistance and reduced pancreatic islet cell function are 
age-related changes that can result in diabetes in older adults 
of normal weight.20 Diabetes accelerates the normal rate of 

aging in a wide variety of physiological processes. Diabetes 
management is more complex in the older adult with mul-
tiple co-morbidities, impaired nutrition, polypharmacy and 
functional disabilities. The combination of peripheral neu-
ropathy and peripheral vascular disease greatly increases the 
risk of wound healing complications, foot ulcers and lower 
extremity amputations in the elderly patient with diabetes. 
Co-existing visual impairment and impaired cognitive func-
tion may lead to delayed presentation with greater severity 
and more difficult management. The good news is that the 
rate of hospital admissions for diabetics with lower extrem-
ity amputation and ulcers declined between 1988 and 2007. 
Although the discharge rate in 2007 for lower extremity con-
dition (peripheral arterial disease, ulcer/inflammation/infec-
tion, and neuropathy) as the first-listed diagnosis among 
diabetics aged 75 years or older was 21.6%, the rate has 
been steadily declining (www.cdc.gov). The rate of non-trau-
matic lower extremity amputation in diabetics has steadily 
declined since 1996, particularly for those over 75 (dropping 
from 19.4% in 1996 to 3.7% in 2009). One interpretation is 
that outpatient care is improving, preventing the necessity 
of hospital admission.

DISCUSSION & CLINICAL IMPLICATIONS 
From the foregoing discussion it should be clear that care 
of the patient with chronic wounds requires a multidisci-
plinary approach and that this is even more critical in the 
elderly patient. Many of these wounds require specialty care 
that is beyond the scope of what the primary care physician 
can provide. Specialized wound centers have been developed 
to facilitate healing of the most difficult wounds and need 
to be prepared to manage the complexities of the elderly 
patient. Additionally, providers trained in geriatrics and pal-
liative care are often involved in the care of these compli-
cated patients to assist with symptom management, goals 
of care clarification, and to prevent functional decline, poly-
pharmacy and to maximize quality of life. In Rhode Island 
this is particularly important as the state ranks 8th nation-
ally in percentage of people over 65 and 4th in those age 70 
and older. (2006 US Census) In 2013, 59% of patients treated 
at the Kent Hospital Wound Recovery Center were at least 
65 years old and 28% were over the age of 80. The goal of the 
comprehensive wound center is to promote wound healing 
through evidence-based protocols. An early and aggressive 
approach to wound closure reduces cost, improves quality 
of life and prevents re-admission to the hospital. The wound 
care clinician will assist with the diagnosis, provide appro-
priate debridement to remove necrotic tissue and prescribe 
treatments that move the wound towards bacterial balance 
and promote healing.

However, older adults have additional special needs that 
merit multidisciplinary care and comprehensive assessment. 
According to the US Census Bureau, 20% of people over age 
65 have some chronic disability with 8% having significant 
cognitive impairment and 30% having difficulty with mobil-
ity. More than 40% of individuals over the age of 85 living in 
the community have difficulty performing activities of daily 
living and 1 in 6 report cognitive limitations (Rising demand 
for long-term services and supports for elderly people, 2013. 
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www.cbo.gov/publications/4240. Retrieved August 18, 2015). 
Some older adults with wounds require more emphasis 
on palliation with control of symptoms and avoidance of 
infectious complications. Interestingly, more than 50% of 
wounds treated with a palliative approach ultimately heal.21 

Wound specialists have an in-depth knowledge of and access 
to advanced wound care modalities that promote healing, 
reduce odor and increase comfort. The multidisciplinary 
approach emphasizes optimization of medical management, 
nutrition, mobility, pressure reduction, and perfusion while 
exploring barriers to care. For the elderly patient these bar-
riers may include financial stress and lack of social support. 
Furthermore, best practice, evidence-based wound healing 
modalities such as diabetic foot off-loading and compression 
wrapping need to be modified for the elderly patient with 
gait disturbances, risk of falls or congestive heart failure. 
Teamwork is critical to facilitate care across the continuum 
and requires coordination with the family, with home health 
services and with the primary care physician.

The $5 billion global market for ‘advanced wound man-
agement’ is expected to triple in the next ten years. Our 
nation’s older adults will receive a disproportionate share of 
this advanced care. Because of the high proportion of older 
adults in Rhode Island we are positioned to be leaders in the 
development of evidence-based wound care protocols that 
focus on the special needs of the geriatric patient, decrease 
cost, reduce the need for admission to the hospital and 
improve outcomes. 
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