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Comorbid Depression and 
DIABETIC FOOT ULCERS

In the United States, 9.3% of the population, or 29.1 million people have diabetes, and depression affects 
20% to 40% of these individuals. Diabetic foot ulcers are a common and serious complication of diabetes 
and one of the most costly. It is estimated that 2% to 3% of persons with diabetes will develop diabetic 
foot ulcers each year. There is an association between depression and the development of diabetic foot 
ulcers. The estimated costs associated with managing diabetes, depression, and diabetic foot ulcers place 
a substantial burden on the U.S. healthcare system and society. Patients should be screened and evaluated 
by professionals qualified in the diagnosis and management of depression and diabetic foot ulcers. To be 
effective, an interprofessional approach that includes the patient and significant others should be used.
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in amputation (Hunt et al., 2011). The lifetime 
likelihood of a person with diabetes developing 
a DFU is as high as 25% due to neuropathy and 
vascular disease. It is anticipated that 2% to 3% 
of persons with diabetes will develop DFU each 
year (International Diabetes Federation, 2006). In 
2010, a total of 73,000 nontraumatic amputations 
were performed on adults with diabetes who were 
older than 20 years of age (Centers for Disease 
Control and Prevention, 2014), of these most were 
preceded by a DFU.

Once a DFU develops, patients are often re-
quired to receive treatment for infection and may 

Diabetes
Diabetes has become a worldwide epidemic. It is 
estimated that 9% of the world’s adult population 
has Type 2 diabetes and by 2030, diabetes will 
be the seventh leading cause of death worldwide 
(World Health Organization, 2015). In the United 
States, 9.3% of the population, or 29.1 million 
people have diabetes; of these 21 million have 
already been diagnosed and 8.1 million are un-
diagnosed (National Diabetes Statistics Report, 
2014). The estimated annual cost of care for dia-
betes is approximately $245 billion, and of this 
amount, $176 billion is for direct medical costs 
and $69 billion is attributed to lost productivity 
(American Diabetes Association [ADA], 2013).

Depression
The prevalence of depression increases with age 
and is the second leading cause of disability 
worldwide (Ferrari et al., 2013). Depression af-
fects 20% to 40% of individuals with diabetes and 
is accompanied by an increased risk of myocar-
dial infarction (Anderson et al., 2001; Bot et al., 
2012; Scherrer et al., 2011). Depression is also 
a risk factor for poor diabetes control, compli-
cations related to macro- and micro-vascular 
complications, and mortality (Katon et al., 2010). 
Depression later in life also increases social isola-
tion, caregiver burden, suicide, and nonsuicidal 
mortality (Alexopoulos, 2005). Management of 
depression is important from the perspective of 
the patient’s quality of life as well as the patient’s 
ability to meet diabetes self-care goals (Acee & 
Fahs, 2012).

Comorbid Depression and Diabetes
Research suggests 20% to 40% of patients with 
Type 2 diabetes have comorbid depression (An-
derson et al., 2001). Although there are separate 
and distinct direct and indirect costs associated 
with each diagnosis, the prognosis and costs to 
the individual and society are worse when they 
occur together, than if each entity was treated 
separately (Lloyd et al., 2010).

Diabetic foot ulcers (DFU) are a common and 
serious complication of diabetes and one of the 
most costly. A DFU is an infection, ulceration, 
or destruction of deep tissues associated with 
neurological abnormalities and various degrees 
of peripheral vascular diseases in the lower limb. 
Estimates for care range from $3,096 for a Wagner 
Grade 1 ulcer to $107, 900 for a DFU that results 

The estimated annual cost for care of 
diabetes is approximately $245 billion, 
and of this amount, $176 billion is for 
direct medical costs and $69 billion is 
attributed to lost productivity.
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depressed mood. If the answer is yes to either 
question, it is suggested that the care provider 
administer the 9-item Patient Health Question-
naire (PHQ-9) although this is based on individual 
agency policy and procedure (Acee, 2015).

When a PHQ-9 score of <10 is assigned, (mini-
mal depressive symptoms of short duration) offer-
ing support, education, and follow-up in 1 month 
is suggested. However, if the symptoms persist 
or worsen the patient should be referred to a 
mental health specialist. If a PHQ-9 score of 10 to 
19 (mild-to-moderate depression) or >20 (major 
depression) is elicited, the patient should be seen 
by a professional who is qualified to assess and 
develop a treatment plan (Acee, 2010; Lichtman 
et al., 2008). If the patient responds “yes” when 
asked about suicide (question 9 on PHQ-9), they 
must be referred for immediate evaluation of sui-
cide risk (Acee, 2010; Lichtman et al.).

Other indications for referral to a qualified 
mental health professional include: disregard for 
the medical regimen, overall stress related to find-
ing balance in work and life, indication that the 
patient may harm themselves, severe anxiety, indi-
cation of an eating disorder, or impaired judgment 
related to cognitive functioning (Young-Hyman & 
Davis, 2010). A good relationship between clini-
cian and patient may increase the patient’s ac-
ceptance of a referral for additional services. But 
more importantly, incorporating assessment and 
treatment into routine care is more desirable than 
waiting for a physiological or psychological crisis 
(ADA, 2015).

Screening for Risk of Diabetic 
Foot Ulcers
Screening for risk of DFU includes asking about 
and assessing for: uncontrolled hyperglycemia, 
length of time of diabetes, trauma, improper foot-
wear, 10-g monofilament testing for loss of pro-
tective sensation due to peripheral neuropathy, 
arterial insufficiency, foot deformity and calluses, 
history of prior ulcers/amputations, older age, 
blindness/impaired vision, chronic renal disease, 
poor nutrition, infection, and vitamin D deficiency.

Physical assessment includes observing skin 
color, assessing temperature, and looking for any 
areas of callus formation. Assess for the presence 
of peripheral arterial disease by checking the dor-
salis pedis, posterior tibial, popliteal, and femoral 
pulses. Check for cold feet, blanching on eleva-
tion, absence of hair on the legs, dry, and shiny 

even require long-term hospitalization for medical 
and surgical management of the ulcer. Costs in-
clude both direct and indirect costs. Examples of 
direct costs include prevention measures, medical 
devices, medications, labor, procedures, hospital 
bed days, nutrition support, and rehabilitation. 
Examples of indirect costs include absenteeism 
from work, loss of productivity, subsidies (work-
ers compensation and welfare), litigation and 
insurance costs, as well as deconditioning, loss of 
independence, pain and suffering, and diminished 
quality of life (Hurd, 2013).

A recent international study suggests persons 
living in the community with chronic wounds had 
more mental health problems than those without 
wounds, and they are less able to cope with stress-
ful events (Upton et al., 2014). Participants of the 
study reported that the experience of living with 
chronic wounds was stressful, isolating, debilitat-
ing, worrisome, and depressing (Upton et al.).

There is an association between depression 
and the development of a DFU. Williams et al. 
(2010) used the Patient Hospital Questionnnaire-9 
(PHQ-9), a validated instrument for screening, 
diagnosing, and monitoring the severity of depres-
sion in patients with diabetes. The researchers fol-
lowed 4,839 patients with diabetes and found that 
those who suffered from major depressive disor-
ders had a two-fold increased risk for developing 
a DFU over a span of 4 years (Williams et al.). Early 
detection and prevention are essential to improve 
healthcare for persons with diabetes and depres-
sion and to prevent the development of a DFU and 
the possible complications that might ensue.

Screening for Depression
The American Psychiatric Association encourages 
screening, referral, and treatment for people with 
depression. The Centers for Medicare and Medic-
aid Services Outcome and Assessment Informa-
tion Set (OASIS-C1) is required for patients who are 
receiving home healthcare services (2015). The 
OASIS-C1 provides a mechanism to collect base-
line information in the home care environment 
and is completed for certification and subsequent 
recertification for home care services. Elements 
within the OASIS-C1 provide a mechanism to as-
sess for depression and depressive symptoms 
(Acee, 2015). First the patient is screened with the 
2–item Patient Health Questionnaire (PHQ-2); they 
are asked if they have little interest or pleasure 
in usual activities and if they are experiencing a 

Copyright © 2016 Wolters Kluwer Health, Inc. All rights reserved.



February 2016  Home Healthcare Now 65

fork with your other hand. For each vibration the 
patient feels or perceives it is considered “on” 
and for each time the patient feels or perceives 
that the tuning fork vibration has been stopped 
it is considered “off.” One point is assigned for 
each time the patient reports the tuning fork is 
“on” or “off.” The procedure is done in a random-
ized manner so that the patient cannot anticipate 
where the tuning fork will be applied. This test 
can be used to rule out neuropathy but threshold 
scores indicating risk of future neuropathy do 
not exist (Perkins et al., 2001).

Implications for Practice
Once a thorough history and physical assessment 
have been completed, the clinician develops a 
comprehensive plan of care with the interpro-
fessional team. Interprofessional team members 
might include: home healthcare nurse, psychiatric 
nurse practitioner, wound, ostomy and conti-
nence nurse, foot care nurse, diabetes educator, 
physician, endocrinologist, psychologist, psychia-
trist, social worker, infectious disease specialist, 
podiatrist, rehabilitation team, vascular surgeon, 
neurologist, and dietitian). The literature suggests 
that to achieve progress in a patient’s ability to 

and atrophic skin. Observe for any unusual foot 
deformity (hammer toes, claw toes, bunions) and 
observe for appropriately fitted footwear.

Patients with diabetes may have sensory, au-
tonomic, and/or motor neuropathy (Conway and 
Peltier, 2013). Sensory neuropathy is the loss of 
protective sensation, for example, no perception 
of shoes rubbing on feet and unawareness of tem-
perature changes. Autonomic neuropathy involves 
changes related to the sympathetic nervous sys-
tem: dysfunction leads to decreased vasomotor 
activity such as reduced sweating (anhidrosis) 
resulting in dry, cracked skin; increased blood 
flow (vasodilation) leading to a warm foot; in-
creased atherosclerosis (plaque formation); and 
changes in the micro-vascular circulation to the 
tissue. Motor neuropathy affects the movement of 
the foot: dysfunction of the motor nerves results 
in limited mobility of the joints accompanied by 
increased pressure on the plantar surface of the 
foot (Conway & Peltier).

Monofilament testing (Figure 1) is used to 
evaluate for the presence, or absence, of protec-
tive sensation in patients with diabetes. The 10-g 
monofilament is used to touch the plantar surface 
of the bottom of the patient’s foot at the 1st, 3rd, 
and 5th metatarsal heads and the plantar surface 
of the distal hallux. When the 10-g monofilament 
bends, the patient should be able to feel the pres-
sure. Even one site with a negative response may 
indicate that the patient is at risk of developing a 
foot ulcer (Feng et al., 2009).

Use of a 128-Hz vibration tuning fork is an-
other method of screening for diabetic neu-
ropathy. The tuning fork vibration is initiated by 
striking the instrument against the palm of one’s 
own hand hard enough to start vibrations that 
last approximately 40 seconds. Demonstrate how 
the instrument works and what the vibrations 
will feel like to the patient by holding the vibrat-
ing instrument to the forehead or sternum after 
having them close their eyes. Instruct the patient 
to respond yes each time they feel the vibration 
of the instrument. To perform the actual exam, 
have the patient remove their shoes and socks 
and assume a supine or sitting position with foot 
supported and the toes in an upright position. 
Have the patient close their eyes. Apply the tun-
ing fork to the bony prominence on the dorsal 
aspect of the first toe immediately proximal to 
the nail bed. Have the patient report when the 
vibration stimulus stops and then still the tuning 

Figure 1. Monofilament Testing. 
Use of a monofilament in testing for impaired sensation in 
the foot of a person with diabetes. When the unsupported 
end of the monofilament is pressed against the skin until it 
buckles or bends slightly, it delivers 10 g of pressure at the 
point of contact. Usually between 4 and 10 sites are tested for 
impaired sensation.

Source: Porth, C. M. (2007). Essentials of Pathophysiology 
Concepts of Altered Health States (2nd ed.). Philadelphia, 
PA: Lippincott Williams & Wilkins.
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evaluated by professionals qualified in the diag-
nosis and management of depression and DFU. 
The treatment plan must include screening for 
depression, diabetes, and neuropathy, followed 
by treatment. To be effective, an interprofes-
sional approach that includes the patient and 
significant others is essential. A collaborative 
framework between home care mental health 
services and home healthcare providers is im-
portant to effectively implement the plan of care 
(Acee, 2015).  
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manage their diabetes, the plan of care must 
include a variety of psychological interventions 
such as social support, teaching skills for problem 
solving, cognitive-behavioral therapy, and setting 
achievable goals (Ministry of Health and Long-
Term Care, 2007).

Patient Education for Foot Care
• Inspect the feet regularly or teach a family 

member or other care provider to inspect 
the feet.

 • Inspect for any areas of discolored skin or 
open lesions.

 • Cleanse the feet gently with a mild soap and 
water—do not use “hot” water or place feet 
directly into a tub of water without checking 
to make sure the water is tepid.

 • Do not use heating pads or hot water bottles 
on the feet.

 • Prevent dry cracked skin by applying a 
moisturizer to keep the skin moist and 
supple.

 • To prevent accidental traumatic injuries, al-
ways wear shoes when walking.

 • Check shoes to make sure they fit properly 
and there are no areas where the shoe is 
rubbing against the skin.

 • Check the inside of the shoe before wear-
ing, feel for any objects that may have pen-
etrated the sole or fallen into the shoe.

 • Avoid tight, restrictive shoes and socks.
 • Make sure that shoes fit properly, have a 

thick sole, and provide adequate support.
 • Wear thick, padded socks such as “dia-

betic socks” that are designed to avoid 
 constriction.

 • If foot deformities exist, see a foot specialist 
(pedorthist) for shoes that are fitted to ac-
commodate the shape of the foot.

 • Report even minor foot injuries including 
cuts, scrapes, blisters, and tinea pedis 
(athlete’s foot).

 • Seek healthcare immediately if you notice 
even a minor wound that does not heal.

 • Avoid the use of home remedies including 
hydrogen peroxide, iodine, and astringents.

Conclusion
The estimated costs associated with managing 
diabetes, depression, and DFU place a substan-
tial burden on the U.S. healthcare system and 
on society. Patients should be screened and 
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