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ABSTRACT 

Background:  Screening for Diabetic Foot Ulcers in the primary care setting can lead to 

good outcomes for patient and prevent diabetic foot ulcers. Annual screening 

can detect high-risk patients who are more prone to develop foot ulcers. These 

patients should then be screened with every visit to prevent a major 

complication of diabetes, which is a diabetic foot ulcer. 

Objective: To promote foot examinations in the primary care setting for patients with 

diabetes who are at high risk of developing a diabetic foot ulcer. 

Design: A quantitative methodology applying a quality improvement (QI) model was 

created to examine primary care providers’ knowledge, barriers, and 

facilitators to foot examination in high-risk patients with diabetes. 

Participants: Five primary care providers (physicians and nurse practitioners). 

Setting: A physician owned primary care office in Glendale, Arizona. 

Measurement: A 19-item survey comprised of Likert-type and open-ended questions was 

created. Analysis was conducted in Excel.  

Results: The providers demonstrated adequate baseline knowledge about high-risk 

patients and foot examinations. Opportunities for improvement were 

identified and included a system to prompt performance of foot exams and 

clarification as to who is responsible for performing the foot exams. Potential 

solutions for improvement were discussed with the clinic representatives on 

the QI team. 
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Conclusion: Diabetes is a chronic condition and strategies to prevent complications, 

particularly diabetic foot ulcers, improve patient outcomes and contribute to 

the delivery of high quality care. As a result of this project, clarification about 

responsibility for foot examinations and recommendations for a process 

improvement to prompt performance of foot exams will be made to the 

practice. 
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INTRODUCTION 

In the United States (U.S.) there are an estimated 29.1 million people living with diabetes 

(Centers for Disease Control and Prevention [CDC], 2014). According to a national diabetes 

report in 2014 published by CDC, this statistic is comprised of 21.0 million people who have 

been diagnosed by a health c3are provider and an estimated 8.1 million people who are 

undiagnosed but living with the disease. The World Health Organization (WHO) (2016) reports 

that there is a significant increase in the prevalence of diabetes worldwide; in 2014 over 422 

million people were living with diabetes, compared to 108 million in 1980. Being overweight or 

obese coupled with physical inactivity is believed to be the leading cause of this global crisis 

(WHO, 2016). The incidence of diabetes is expected to double by the year 2030 (Singh, Pai, & 

Yuhhui, 2013). 

People with diabetes have comorbidities ranging from heart disease, stroke, blindness, 

kidney failure and lower limb amputation (CDC, 2014). Other chronic conditions seen in patients 

with type 2 diabetes mellitus (DM) are hyperlipidemia, hypertension, depression, heart failure, 

obesity, chronic obstructive pulmonary disease etc. (Lin, Kent, Winn, Cohen, & Neumann, 

2015). One of Healthy People 2020’s (2017) goal is to reduce the burden of diabetes and to 

improve the quality of life of those who are affected, or at risks for the disease. The 2014 

National Diabetes Statistics Report reported the total direct cost for diabetes in 2012 was 

estimated to be 176 billion dollars and indirect expenditures were 69 billion dollars (CDC, 2014). 

Indirect cost referred to factors such as disability, work loss, and premature death (CDC, 2014). 

Over time, diabetes can lead to life-threatening complications if not managed effectively. One 

such complication is a diabetic foot ulcer (DFU), most often seen in the older population.  
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A diabetic foot ulcer (DFU) is a serious complication in patients with diabetes that can 

lead to amputation of a limb (Iraj, Khorvash, Ebneshahidi, & Askari, 2013). A DFU is a break in 

the continuity of the skin occurring in the foot that affects about 15% of patients with diabetes. 

DFUs put a strain on the U.S. economy driving up health care cost. The average cost of diabetes 

care for a Medicare beneficiary is about $28,000 annually, with a total cost of 1.6 million 

nationally, and about six billion annually when there was a prior ulcer (Burdette-Taylor, 2015). 

Once a DFU has developed, multiple resources are expended that would otherwise not be needed 

if the patient never developed this condition. For example, specialists such as an endocrinologist, 

an infectious disease physician, and possibly an orthopedic surgeon usually become involved in 

the care of patient (Iraj et al., 2013; Rice, Desai, Cummings, Birnbaum, Skornicki, & Parsons, 

2013).  

Although evidence based treatments and tools are available to manage diabetes, DFUs 

and amputations continue to be prevalent which imposes a burden on public and private payers 

(Formosa, Gatt, & Chockolinga, 2012; Rice et al., 2013). According to Rice and colleagues 

(2014) robust research related to cost incurred for treatment of DFUs are lacking; the average 

cost to treat a DFU is $4,595 to $35,000 annually for all expenses incurred. The medical cost 

incurred over a period of one year for Medicare patients who had an amputation was over 4.3 

billion dollars (Jindeel & Narahara, 2012). When a person is hospitalized for an amputation, it is 

more costly compared to hospitalization for heart failure, stroke, myocardial infarction or renal 

failure (Jindeel & Narahara, 2012).  

Patients with high-risk conditions are more likely to develop a DFU (Al-Rubeaan et al., 

2015). High risk foot conditions refer to patients who have a history of a DFU, a previous 
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amputation, peripheral neuropathy with loss of protective sensation (LOPS), peripheral artery 

disease (PAD), trauma, high cholesterol, poor glycemic control, visual impairment, and foot 

deformities; obesity plus cigarette smoking and alcohol use also play a role (American Podiatric 

Medical Association, 2017; ADA, 2017). These high-risk conditions can result in poor outcomes 

for the patient particularly a loss in quality of life (Hoogevan, Dorresteijn, Kriegsman, & Valk, 

2015).  

The foot exam is a vital part of preventative care; screening for DFUs should be 

incorporated into daily practice when caring for patients with diabetes (Scott, 2013). As part of 

intervention strategies to improve foot care, primary care providers (PCPs) should also educate 

patients towards proper care of their feet to prevent these complications (Siminerio, Ruppurt, & 

Gabbay, 2013). Healthy People 2020 (2017) continues to seek ways to improve quality of life for 

people with diabetes, and one of their objective is to increase the proportion of people receiving 

annual foot examinations. Based on the impact DFUs have on health care expenditures and 

quality of life, cost saving initiatives aimed at reducing the incidence of an initial DFU should be 

a priority for PCPs (Houtum, 2012). According to WHO (2016), standards of care and 

interventions are in place in the primary care setting to prevent DFUs. The most recent ADA 

(2016) guidelines recommend that PCPs conduct comprehensive foot evaluations annually to 

screen for risk factors and to perform foot checks on every visit for those at high risk for a DFU.  

Background and Knowledge 

According to the World Health Organization (WHO), diabetes is projected to become one 

of the world’s main disablers with the highest mortality rates within the next 25 years (WHO, 

2016). The incidence and prevalence of diabetes continues to rise with predictions for increases 
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in spending and use of resources in the future due to health disparities (Labovitz, Shofler, & 

Ragothaman, 2016). According to the American Diabetes Association (ADA) diabetes is costly 

to treat especially when there is a DFU; this requires debridement, moist dressing changes, 

hyperbaric oxygen therapy, drainage or lower extremity amputation (LEA) (ADA, 2013; Rice et 

al., 2013). This cost can be reduced with preventive services that can be provided in primary care 

settings (Gallman, Connor, & Johnson, 2017).  

The complications associated with diabetes are preventable; health care providers in the 

primary care setting should do foot screening on all patients with diabetes to prevent DFUs 

(Allen, van der Does, & Gunst, 2016). There is a 7.5% chance that a patient with diabetes with 

no DFU history may develop a DFU if they have neuropathy, but for the patient with a previous 

ulcer, the chance of the ulcer recurring is 30-40% (Bus & Netten, 2016). Neuropathy, peripheral 

artery disease (PAD), and trauma to the feet are the leading cause of DFUs; lack of sensation to 

the lower limbs with PAD and renal disease, often leads to wounds with necrosis, gangrene, and 

infection (Iraj et al., 2013). Other factors that can lead to DFUs are cognitive deficits, 

malnutrition, immobility, inability to reach their feet, or simply lack of insight (Nhan, Strauss, & 

Miller, 2013). 

Diabetes is a common metabolic disease in which the body does not control the amount 

or make enough insulin or is unable to utilize the insulin, thus affecting the metabolism of 

glucose (U.S. National Library of Medicine, n.d.). It is a chronic condition often encountered in 

primary care (Gallman et al., 2017). This places the individual at an increased risk for 

atherosclerosis and alterations in the micro-vascular circulation; as a result, the feet of a person 
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with diabetes are predisposed to peripheral vascular disease, destruction of peripheral nerves, 

deformities, ulceration and eventually gangrene (Maydick & Acee, 2016; Singh, et al., 2013).  

DFUs result from alterations to a series of metabolic mechanisms, specifically a 

reduction in the cells that are involved in the synthesis of new tissue, reduced peripheral blood 

flow and local angiogenesis that increases the risk for infection, and poor wound healing (Singh, 

et al., 2013; Brem & Tomic-Canic, 2007). A diabetic foot ulcer can become infected when the 

pH conditions within the wound are altered. The common bacteria found are pseudomonas, 

enterobacter, staphylococcus, and streptococcus (McArdle, Lagan, Spence, & McDowell, 2015). 

The diabetic foot does not exhibit the usual signs of infection. An infected DFU may not be 

painful nor have purulent drainage, or erythema; it may not necessarily be warm to touch which 

makes it difficult to detect an infection in a timely manner (McArdle et al., 2015).  

DFU infection is the number one reason for hospital admissions in patients with diabetes 

(Gemechu, Seemant, & Curley, 2013). In the past, the incidence of developing a DFU amongst 

patients with DM was about 1-4% annually but this has increased to 6% (Rice at al., 2013). A 

trivial foot ulcer can act as a gateway for infection into the bone, leading to amputation of a limb 

(Rashid, Iqbal, Mehmood, & Bashir, 2016). DFUs imposes a burden to those affected; it is 

associated with poor quality of life, and those affected experience lack of mobility and pain. 

They have to make adjustments in their lives as they have rely on others to help them due to 

inability to walk independently or do activities of daily living (Siersma et al., 2013). In order to 

understand what makes some patients susceptible to these ulcers, a study by Madanchi and 

colleagues (2013) found that DFUs were more common among middle-age patients with long-

standing diabetes who had poor blood sugar control.  
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Every thirty seconds a lower limb is amputated around the world due to DFUs; as a 

group, men are actually at higher risk (Madanchi et al., 2013). More than 70% of patients who 

have developed DFU experience an exacerbation of the disease in the next five years in the same 

extremity or the opposite side (Iraj et al., 2013). Some patients may have minor amputations or 

foot ulcer debridement, and others may present with infections from complications such as 

cellulitis, abscess, tenosynovitis, myositis, fasciitis, septic arthritis, and osteomyelitis that may 

require antibiotics (Barshes et al., 2013). Diabetes-related morbidity can lead to pain and 

discomfort, immobility, self-care deficit, anxiety, and depression causing alterations in health 

related quality of life (Siersma et al., 2013) 

Managing diabetes is very complex. Attention must be directed toward the prevention of 

a DFU because the cost to prevent it is far less than the cost of treatment (Jalilian, Motlagh, 

Solhi, & Gharibnavaz, 2014). Several specialists may be involved, such as a radiologist, 

cardiologist, orthopedic surgeon, plastic surgeon, rehabilitation physician, physical therapist, 

endocrinologist, infectious disease specialist, and podiatrist (Barshes et al., 2013). A report by 

the American Academy of Family Physicians emphasize the goals of primary care to improve 

quality of care for patients and cut cost by preventing complications thus reducing avoidable 

hospital and specialized care (Arvantes, 2013).  

For effective prevention of DFUs, it is important that PCPs follow evidence-based 

guidelines for the prevention and treatment of DFUs. The guidelines give detailed information on 

the contributing factors that lead to the development of DFUs and the protocols and standards for 

managing this disease to improve care in the primary care setting (WHO, 2016; Chiwanga & 



 

 

 

 

18 

Njelekela, 2015). It is important to do screening and encourage follow-up care to prevent a DFU 

(Madanchi et al., 2013; Hoogeveen at al., 2015). 

Although taking a patient’s history is helpful, the best way to identify patients at high risk 

for DFUs is through foot examinations (Boulton et al., 2008). Inspecting the feet can help to 

identify obvious problems such as foot deformities, callus, nail deformities, and improper 

footwear and facilitate early interventions to prevent a DFU (Boulton et al., 2008). The use of a 

10-g monofilament and 128-Hz tuning fork are inexpensive means of assessing for risks of DFUs 

and these tools and are readily available in the primary care setting (Scott, 2013). To assess the 

patient’s ability to sense pressure, the 10-g load is applied up against specific sites of the foot 

until it buckles; strong evidence supports the 10-g monofilament test to detect loss of pressure 

sensation making it a highly effective tool to predict ulceration (Scott, 2013). Two other key 

components to the foot examination is the use of the tuning fork to assess vibratory sensation of 

the feet performed over the great toe, and checking for the presence of ankle reflexes (Boulton et 

al., 2008). 

The use of the 10-g nylon monofilament developed by Semmes and Weinstein is 

considered the gold standard for assessing foot ulcer risk (Parisi, Giannella, Fernandes, Rezende, 

& Nery, 2011). Singh and colleagues (2005) reviewed several studies that concentrated on the 

efficacy of methods used to prevent DFUs in the primary care setting and concluded that 

screening patients to identify those at risk for DFUs can facilitate prompt interventions. 

Completing the foot examination is one of the mainstay for early detection of a DFU, which has 

lifelong quality of life benefits for the patient (Singh, Pai, & Yuhhui, 2013).  
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In regards to peripheral neuropathy, when the small nerve fibers are involved, the patient 

often experiences pain plus a burning tingling sensation called dysesthesia (ADA, 2017). When 

the larger nerve fibers are involved, the patient experiences numbness and LOPS. Vibration 

perception, 10-g monofilament testing, and ankle reflexes allows the provider to check for large 

fiber functions. Small fiber function can be tested by assessing the temperature of the foot and 

doing the pinprick test. These tests enable the provider to test for dysfunction or risk for DFUs 

(ADA, 2017). When the 10-g monofilament is used to check for loss of sensation, neuropathy is 

detected when patients are unable to feel the 10-g monofilaments on more than one of ten on the 

plantar aspect of both feet (Leese et al., 2006).  

Patients who have had a foot ulcer in the past, an amputation, foot deformities, feet with 

poor sensation, PAD, tobacco and alcohol use, poor glycemic controls, and kidney disease, 

especially those on dialysis, should have their feet examined with every visit (ADA, 2017; Ndip, 

Ebah, & Mbako, 2012). With respect to foot inspection with every visit, there has been a 

significant reduction in the rates of amputation nationally across the Veterans Administration for 

patients with diabetes, which is reported due to these patients receiving foot checks with every 

visit and diabetic education (U.S. Department of Veterans Affairs, 2015). Amputation rates went 

from 10.2 % in the year 2000, to 2.1 % in the year 2013 (U.S. Department of Veterans Affairs, 

2015). However, it is unclear whether PCPs in the private sector are following the ADA 

guidelines with respect to foot checks with every visit on their high-risk patients. A survey done 

in 2012 by the Institute of Preventative Foot Health revealed that only 46% of patients with 

diabetes seen by primary care providers reported having their foot examined (Gallman, et al., 

2017). 
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Local Problem 

According to the CDC, as of 2014, 9.1% of Arizona residents have diabetes (CDC, 

2014). About 700,000 people living in Arizona have diabetes (ADA, 2017). An additional 1.3 

million people in Arizona have pre-diabetic conditions (Arizona Department of Health Services 

[ADHS], 2011. In a local context, approximately 55.8% of Arizona residences are Caucasian, 

30.7% are Hispanic, 5.3% are Native Americans, 4.8% are African American, and 3.4% are 

Asians (United States Census Bureau, 2015). The prevalence of diabetes in Arizona among 

African Americans is 16.2%, Hispanics 12.3%, Native Americans 9.1%, and 8.3% for 

Caucasians (ADHS, 2011). In Arizona, the prevalence of diabetes is more common amongst the 

poor and minorities, while diabetes rates are climbing in the Caucasian population (ADHS, 

2011). 

The complications from diabetes are very high among non-Caucasian population groups. 

For example, gestational diabetes occurs in 3-8% of pregnancies and is more common in 

African-American, Hispanic, and Native American pregnancies (ADHS, 2011). For Arizona’s 

Native American population, the death rate due to diabetes is estimated to be three times higher 

than the U.S. national population (ADHS, 2011). The incidence of diabetes related kidney failure 

is estimated to be 3.5 times higher and the risk of developing cardiovascular disease with 

diabetes is 3-4 times higher in Arizona’s Native American population (ADHS, 2011). For 

Arizona’s Hispanic population diabetes occurs in 12.3% of the population, compared to an 8.3% 

occurrence rate in Arizona’s Caucasian population. Arizona’s Hispanic population also has a 

higher occurrence of complications including heart disease, stroke, blindness, kidney disease, 

and limb amputations diabetics (ADHS, 2011). Data from Arizona Diabetes Strategic Plan 2008-
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2013, shows that the rates of DFU related amputations from patients discharged from local 

hospitals were 4,015, which occurred from 2004-2006; this averages about 1,333 cases per year 

(Arizona Department of Health Services, 2008).  

The Arizona Diabetes Strategic Plan (ADSP) addresses ways to improve diabetes 

management in Arizona (ADHS, 2008). Diabetes cases continue to rise in Arizona, and a 

strategic plan of 2008-2013, which was devised to curb this crisis, considered health disparities 

in the planning (ADHS, 2008). Strategies are directed towards primary prevention with three 

main goals as listed on (p. 13) “to reduce the prevalence of diabetes; to reduce the disabling 

conditions associated with diabetes; and to reduce the personal social and economic consequence 

of diabetes.” This plan has a focus on bringing change with respect to primary prevention of type 

2 diabetes, quality care and treatment with strategies directed towards the patient and provider, 

and changing public policy (ADHS, 2008).  

Purpose 

The purpose of this DNP project is to determine if there is a need for improvement with 

diabetic foot ulcer prevention practices of primary care providers for high-risk patients. The first 

aim of this project is to identify any barriers and facilitators for conducting foot examinations on 

patients with diabetes. The second aim of this project is to identify strategies for promoting foot 

examination for these patients with every clinic visit. 

Study Question 

In a primary care setting, what are the barriers and facilitators for conducting foot 

examination on patient with diabetes who are at high risk for developing DFUs? 
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CONCEPTUAL FRAMEWORK 

The Chronic Care Model (CCM) is the framework that will guide this project. The U.S. 

health care system is complex and often leads to fragmented care especially with managing 

chronic conditions (ADA, 2016). The CCM is a framework known for its success in supporting 

quality improvement initiatives in the primary care setting (ADA, 2016; Coleman, Austin, Brach, 

& Wagner, 2009). Provider-patient relationships are required despite advancements in treatments 

for chronic diseases such as diabetes, to deliver effective care needed by patients who suffer 

from chronic diseases (Coleman et al., 2009). The key to the delivery of effective diabetes care is 

to expand the health care team to address all the elements of comprehensive diabetes care, and 

this can be accomplished through models for care delivery such as the CCM (National Institutes 

of Diabetes and Digestives and Kidney Health [NIDDK], 2013.) 

The CCM plays an integral role in management of diabetes in the primary care setting; 

studies have shown improvements in the delivery of care through goal setting, recognition of 

oversight to prevent lapses in care, and follow-up (monitoring) progress (Stellefson, Dipnarine, 

& Stopka, 2013). With the rise in the aging population, people who are living with diabetes and 

its complications are older and their disease are often poorly managed in the current health care 

system (NIDDK, 2013). Some patients with diabetes see an endocrinologist and other providers 

specializing in diabetes care, however primary care providers continue to provide more than 80% 

of diabetes care (NIDDK, 2013).  

The CCM promotes high quality care in the management of chronic diseases with six 

essential elements. These elements are Community, Health Systems, Self-Management Support, 
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Delivery System Design, Clinical Information Systems, and Decision Support (Stellefson et al., 

2013; ADA, 2017).  

Community 

In the primary care setting, a patient may only spend a short amount of time with their 

provider; therefore, having links to community resources is a great way for patients to receive 

extra support to manage their diabetes (Indian Health Service [IHS] Division of Diabetes 

Treatment and Prevention, 2011). Specialty clinics with certified diabetic educators or foot care 

teams are supplemental resources for patients to be screened for high risk of DFUs (IHS Division 

of Diabetes Treatment and Prevention, 2011). Another approach to improve the health of persons 

with diabetes is when health care organizations form alliances with other organizations in order 

to expand the resources for patients suffering with chronic conditions (Institute for Healthcare 

Improvement [IHI], 2016). 

Health Systems 

In order to improve the quality of care delivered, organizations should have systems in 

place that embraces improvements at all levels of the organization (IHI, 2016). There should be 

clear goals set from upper level management to improve chronic and preventive care (IHI, 2016). 

These goals should be identified in the policies and procedures and be a major part of the 

business and financial plan (IHI, 2016). The entire team should be involved in the improvement 

efforts and they should be encouraged to present these improvements at staff meetings (IHI, 

2016). This can help create an environment where the delivery of high quality of care is part of 

the culture, which is a key element to the success of the CCM (IHI, 2016).  
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Self-Management Support 

Primary care providers should provide on-going support and education to patients about 

self-management and empower them to take an active role in their care, as this is associated with 

improved outcomes (IHS Division of Diabetes Treatment and Prevention, 2011). According to 

the IHI (2016) for patients to manage their condition effectively, it is imperative that they 

understand their disease. Patients are encouraged to involve their family and friends in their care 

for added support (IHI, 2016). Teaching patients the importance of preventative foot health with 

diabetes is essential for the prevention of diabetic foot ulcers.  

Decision Support 

The day-to-day treatment decisions of providers at the primary care setting should be 

based on evidence-based clinical guidelines that have been established to support the care of 

patients with chronic conditions (IHI, 2016). Primary care providers need to stay up to date on 

care practices and if the patient sees a specialist, they should keep abreast of the patient’s overall 

care and treatments (IHI, 2016). Clinical guidelines provide up to date evidence for proper 

management of patients with diabetes, which providers should follow to promote prevention of 

DFUs (Stellefson et al., 2013). For this complication, clinical guidelines from the American 

Diabetes Association have been consistently updated with clear instructions on foot examination 

techniques (ADA, 2017). These ADA guidelines provide detailed information regarding 

management of patients that are at high risk for developing a DFU (ADA, 2017). 

Delivery System Design 

Delivery System Design involves making sure care is proactive and is well coordinated 

between providers (ADA, 2015). Low health related quality of life has been reported in in 
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patients with DFUs and multidisciplinary care is required to treat the affected foot. Pain and 

discomfort, immobility, self-care deficit, anxiety, and depression are commonly experienced 

when patients develops a DFU leading to alterations in health related quality of life (Siersma et 

al., 2013). To receive care that is well coordinated the PCP should refer patients with previous 

foot complications and if they smoke to a specialist (ADA, 2017) Those over 50 years old with 

symptoms of claudication and who have diminished pedal pulses should be referred to a 

specialist such as a podiatrist, vascular or orthopedic surgeon for further vascular assessment 

(ADA, 2017).  

Clinical Information System 

Using electronic health records (EHR) and disease registries, multiple health care 

providers are able to review reports, laboratory values, appointments and examination results on 

patients (Stellefson et al., 2013). EHRs and disease registries allow data about patients with 

DFUs to be shared amongst PCPs and specialists plus help to track patients’ progress and overall 

outcomes (Stellefson et al., 2013). Technological advancement such as the EHR has impacted 

the delivery of health care in many ways especially in the areas of measuring quality; it has not 

only improved the quantity, but the quality of data to be measured (NIDDK, n.d.). For chronic 

conditions such as diabetes, there are now better ways to measure quality (NIDDK, n.d.). ADA 

(2017) approves the “CCM as an effective framework for improving the quality of diabetes 

care,” (p.S7) especially since it factors in a fragmented healthcare delivery system that lacks 

coordination of care. When care of diabetes aligns with the elements of this model, this 

optimizes the management of this disease (ADA, 2017; Stellefson et al., 2013).  
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The delivery of preventative services can improve outcomes for the patient therefore, the 

element “Decision Support” which involves the use of evidence-based guidelines to manage the 

patient’s condition, will be the focus of this project. Practice recommendations not only serve as 

evidence-based approach to care but they are intended to improve overall population health 

through the delivery of patient-centered individualized care (ADA, 2017). Screening for the risk 

factors that predispose the patients to DFUs is an integral prevention strategy necessary to 

prevent one of the most disabling complications of diabetes; PCPs can deliver the foot screenings 

necessary in patients with diabetes, by following the clinical guidelines.  

SYNTHESIS OF EVIDENCE 

The question of whether there are barriers or facilitators to performing foot exams on 

every visit with high-risk diabetes patient is the driving force towards the purpose of this project. 

Evidence is synthesized to reveal strengths and weaknesses or gaps in the literature. A DFU is a 

disabling complication of diabetes that leads to quality of life issues for the patient and increased 

expenditures for the health care system (Bruce, 2010). The most recent ADA guideline of 2017 

recommends annual foot screening to be done by PCPs to identify high-risk patients in order to 

prevent DFUs. The guidelines list the factors that place an individual at high risk for DFUs and 

recommend that these patients’ feet be examined with every visit. General recommendations for 

preventing DFUs are directed towards doing foot examinations to screen for foot ulcer risk to 

identify those with LOPS and PAD (Singh et al., 2005). 

Initially, PubMed was searched using MESH terms diabetic foot, prevention and control 

and nursing. Limiting the search to five years, English, and clinical studies yielded 19 results. 

Only two of these studies were applicable. PubMed was searched again and was limited to 10 
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years. This search yielded 20 articles, but only two were significant to answer questions relevant 

to this project. PubMed was also searched using search terms diabetic foot ulcer and search was 

refined to prevention and control and providers interventions. This yielded one result, which did 

not apply to this study’s purpose. CINAHL was searched using the same terms as were used in 

PubMed and yielded a few similar articles. A table of the literature search is available in 

Appendix A. 

A study by Allen and colleagues (2016) concentrated on increasing foot-screening 

practices in primary care in South Africa. A questionnaire was used to understand the knowledge 

base of the providers and chart reviews were done. All staff members were invited to participate 

in the quality improvement project. The objective of the study was to train all health care staff at 

the clinic to perform comprehensive foot examinations and provide them with education needed 

to educate patients about the importance of foot care. The providers were trained in foot 

screening and monofilaments were provided and made available in the examination rooms. From 

the questionnaire, it was deduced that most of the staff understood the importance of foot 

screening and its benefits however; some of them lacked knowledge on the exact method of 

completing a thorough foot examination. Some facilitating factors that were identified were: 

There was increase in confidence and enthusiasm for foot screening which led to an increase in 

the rates of screening from less 9% in 2013 to almost 70% in 2014. In this study, some barriers 

to doing foot care were identified and they were, time constraints, lack of importance regarding 

foot screening, staff shortages, and lack of proficiency in foot examinations. 

A study by Boyko and colleagues (2006) called the Seattle Foot Study was done to 

determine if the clinical information related to high risk factors for predicting DFUs were 
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substantial to identify patients at risk. In this study, 1,285 veteran patients at an ambulatory clinic 

who had diabetes but not a foot ulcer were followed. They received a questionnaire quarterly to 

find out if they developed any foot problems. Some of the baseline information obtained on these 

veterans were demographic information such as age and weight, history of smoking, duration of 

diabetes, history of a foot ulcer or amputation, foot insensitivity to 10-g monofilament, foot 

callus, etc. They were followed annually over a period of five years; about three years later, 216 

foot ulcers occurred and 98% were male with a mean age of 62.4 years. Prior ulcer or amputation 

and monofilament sensitivity were high-risk predictors in these patients. From this study, it was 

deduced that the clinical information readily available on patients in settings such as primary 

care is substantial for risk predictors for DFUs with high accuracy.  

A study by Lavery, Wunderlich, and Tredwell (2005) involved the implementation of a 

diabetic disease management program in a community in Texas. The goal of the program was to 

prevent lower extremity complication from diabetes. Before the program was implemented, the 

primary care providers, physician assistants and nurses were given background information 

about the scope of the problem and were provided with educational seminars. They participated 

in screening programs including one with known high-risk patients. Protocols for foot screening, 

prevention practices and interventions strategies such as early screening for risk factors were the 

basis for this program. Wound care protocols were also put in place and decrease the incidence 

of hospitalization. Database tracked the events of the clinic and hospitalizations, including 

procedures and referral. The program was highly effective in reducing the rates of amputations 

from 47.4% to 12.89% and foot related hospitalization went from 34% to 22%.  
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The Cochrane Library yielded studies that were significant to inform this project 

however, several of the studies were older and some were done in other countries. Two studies 

were done specifically in a primary care setting, one in the United States (US) and the other in 

United Kingdom (UK). The UK study by Donohoe and colleagues (2000) was designed to 

identify and manage high-risk patients to prevent DFUs using an integrated care approach in a 

primary care clinic. In this study patients’ attitudes regarding the value of foot care and health 

care providers’ knowledge and its application with respect to foot care was measured. Health 

care providers were educated in the diagnosis of neuropathy and using the 10-g monofilament, 

and they received clarification of guidelines and criteria for referrals. Patients’ knowledge 

improved and providers’ scores went up and referrals to specialized clinics increased. This study 

showed that integrated care approach was a beneficial intervention strategy in the primary care 

setting for managing patients at high risk for DFUs. The combination of education of the patients 

and providers’ interventions with the monofilament are important interventions for the primary 

care setting.  

The second study done in the US by Litzelman and colleagues (1993) tested 

interventions designed to lessen the risk factors for lower extremity amputations (LEA). The 

study evaluated the effects of the patient, provider, and systems interventions on the prevalence 

of risk factors for LEA on non-insulin dependent diabetes patient. The providers were given 

educational materials with flow sheets for assessments, and identifiers that prompted patients to 

remove their shoes, perform foot examination, and provide foot care education. The patients 

received one single education session and then they received reminders by phone about foot self-

care. These interventions positively influenced the patient’s self-care behaviors and their folders 
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had special identifiers that prompted physicians to do foot examinations. This improved the care 

provided by clinicians resulting in lower incidence of foot disease.  

Motivation is often affected when patients have to live with a chronic disease. A study 

by Nabuurs-Franssen and colleagues (2005) examined the effects of a DFU on quality of life for 

patients with diabetes. A 36-item questionnaire was used in the study. Included in the study were 

294 patients with ulcers lasting more than four weeks, and 153 of their caregivers. The mean age 

of the patients was 60 years and 72% of the patients were male. Health related quality of life 

scores were higher in social and physical functioning for the patients with a healed ulcer 

compared to those with a current one. For the patients with a persistent foot ulcer, caregivers 

experienced emotional distress.  

A study by Formosa and colleagues (2013) showed the importance of screening to 

reduce DFUs in a primary care setting. When the patients with diabetes were screened, 38% 

were found to have some form of callus or corn on their feet, 49.4% had some deformity of the 

bone, and 39% had hammer toes. A large amount of patients, 44% specifically, had limited joint 

mobility. In this study, about 56% of these patients living with diabetes had unsuitable footwear. 

These deformities help to trigger the formation of DFUs and this study highlights the need for 

ample screening in order to detect these risk factors (Formosa et al., 2013). 

Web of Science was searched using diabetic foot AND prevention AND primary care. A 

study that informs this project in regards to cost was by Skrepnek, Mills and Armstrong (2015). 

This study evaluated the impact that DFUs had on cost in emergency rooms (ER) from 2006 to 

2010 in the US. The study found that during this timeframe, 1,019,861 people presented with 

DFU complications, which was 1.9% of the 54.2 million total diabetes cases presenting in the ER 
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total diabetes cases. Approximately 81.2% of these patients were admitted. The mean patient age 

was 62.5 years old, with 59.4% being men. The emergency room visit resulted in a national bill 

of 1.9 billion dollars per year for emergency services alone. The inpatient cost at that time was 

8.78 billion dollars per year on the patients who were admitted. Poor clinical outcomes were 

experienced by some with a mortality rate at 2%, a sepsis rate of 9.6%, and amputation rate of 

10.5%. This study concluded that the diabetic foot is a neglected condition with cost 

implications, which is both a clinical and an economic burden.  

Another study by Sriyani and colleagues (2013) identified the factors that predispose 

patients to DFU; 88 subjects had DFUs and 80 had none. In this study, the objective was to 

develop a foot ulcer screening tool that is appropriate to use in an outpatient office. 

Socioeconomic data and lifestyle factors were considered. Some of the factors they found related 

to risk for DFUs were lower education status below sixth grade, low income, impaired vibration 

sense, and abnormal monofilament test on first, third and fifth toes. Although peripheral 

neuropathy seems to be the basis for a DFU, this study showed that factors such as low 

socioeconomic background and low level of education should also be taken into consideration. 

It is evident that DFUs are not only an economic burden, but also reducing ulcer 

incidence remains a medical challenge (Hoogeveen et al., 2015). The study by Barshes and 

colleagues (2017) sought to understand why efforts to prevent DFUs in most health care systems 

was sporadic despite of the high cost incurred with this complication. Therefore, the goal of the 

study was to determine whether primary and secondary prevention strategies improved health 

outcomes for patients and at the same time lowered cost. Primary prevention is referred to as the 

avoidance of a DFU while secondary and tertiary prevention were related to the efforts made to 
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detect a DFU. For example, providing timely care for those who have an ulcer but are not aware 

of it and those who are aware they have one (Barshes et al., 2017).  

The literature supports that there can be a reduction in amputation rates up to 85% if 

ulcer formation is prevented with routine foot examinations performed by health care providers 

and appropriate education provided to the patient (Formosa et al., 2013). However, few studies 

depict the effectiveness of primary prevention or secondary prevention. Identifying patients at 

high risk for foot ulcers seems to be essential for preventing DFUs. Limited data are available on 

the barriers to performing foot examination in the primary care setting. Regarding patients with a 

high risk for a DFU, it is evident that early preventative interventions that includes screening for 

LOPS and examination of the feet together with patient education is needed for adults with 

diabetes. Providers’ interventions such as podiatry care, and early foot ulceration risk assessment 

play an important role in prevention (Hoogeveen et al., 2015). 

From the extensive search on prevention of DFUs it is evident that screening is important 

for prevention of an initial foot ulcer. Research is lacking in regards to DFU prevention practices 

of health care providers; there is limited high-quality research available on the benefits of 

interventions on preventing neuropathy and an initial DFU in the primary care setting (Bus, et 

al., 2016). The diabetic foot is not only the most overwhelming complication in diabetes, it can 

lead to LEA. Throughout the literature search it is evident that several risk factors exist that 

predispose a patient to a DFU and that they should all be taken into consideration to prevent this 

complication. Neuropathy, PAD and trauma seems to be the leading cause. According to most 

recent ADA guidelines (2017) and the related evidence, comprehensive foot examination is an 
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important prevention strategy to prevent a first DFU. Prevention of a DFU should be an 

important objective for primary care providers taking care of patients with diabetes. 

METHODS 

Design 

The project design was quantitative descriptive; this approach was used to explore if 

there is a need for improvement with diabetic foot ulcer prevention practices of primary care 

providers for high risk patients. Descriptive studies yield data that simply describes situation and 

events (Kellar & Kelvin, 2013). Descriptive statistics describes information and helps to simplify 

quantitative research findings by synthesizing the data using percentages and averages, and can 

be useful in summarizing data set (Polit & Beck, 2012). Descriptive studies uses simple statistics 

such as central tendency – the mean, mode and median to describe data which helps in the 

understanding of quantitative research and are especially helpful in displaying methodologic 

information and describing information about the study sample (Polit & Beck, 2012).  

This was a quality improvement (QI) project and the Model for Improvement was used to 

guide the methodology. The Model for Improvement is a practical tool that is used for quality 

improvement projects such as this one (IHI, 2017). It serves as a framework to guide change and 

is often used in health care when improvements are needed (IHI, 2017). The model consists of 

seven steps: forming the team, setting aims, establishing measures, selecting changes, testing 

changes, implementing changes, and spreading changes (IHI, 2017).  

The first step was “Forming the team,” which included the providers in the project 

setting. They will work with the student to analyze the aggregated findings. The first aim of this 

project was to identify any barriers and facilitators for conducting foot examinations on patients 
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with diabetes in a primary care setting. The second aim of this project was to identify strategies 

for promoting foot checks for high-risk patients with every clinic visit. The survey was 

conducted with the clinic providers to determine the specific needs in this setting. Establishing 

measures and selecting change are important elements in the Model for Improvement. Measures 

allow the team to know if change has led to improvements.  

Selecting change is the next step, however not all change leads to improvement. It is not 

uncommon for those working in a particular clinical setting to envision ideas for change or come 

up with ideas based on another’s ideas that has resulted in improvement (IHI, 2017). Testing 

changes to see if they result in improvement involves four phases called the Plan-Do-Study-Act 

(PDSA). The PDSA cycle is an efficient way to test change on a small scale. In the Plan phase, a 

goal for the test is identified and a plan is developed on how to adopt or implement the change 

on a temporary basis. During the Do phase, components of the plan are implemented and data 

collected or monitored. In the Study phase, the outcomes are evaluated (IHI, 2017). In the Act 

phase, a determination is made if modifications are needed or if the change has been successful 

(IHI, 2017). These four steps can be repeated as many times as needed to achieve the desired 

improvement (IHI, 2017). Finally, after the change has been tested on a small scale, the PDSA 

cycle may be repeated several times until it is ready for expansion to a slightly larger scale. 

Then, once change is implemented successfully, the final step is spreading the changes (IHI, 

2017).  

Knowledge of the barriers and facilitating factors to conducting foot exams obtained from 

the survey can be used to develop possible solutions for improvement strategies. The data from 

the survey was analyzed, and the aggregated survey findings presented to the primary care clinic 
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designated QI team. During this meeting the student coordinated the discussion amongst the 

team about possible changes to address based on the results of the survey. Recommendations 

were made to the team and the team decided on a change they feel will impact their practice; 

however they were not interested in testing the change. Selecting changes is an important step in 

the Model for Improvement. In order to improve processes, it is necessary to make changes (IHI, 

2017). If the team was interested in testing the change, the student will provide suggestions about 

how they can use the Model for Improvement steps to test the change, in a more structured way. 

This can be done using the Plan-Do-Study-Act cycles of the Model for Improvement (IHI, 2017). 

Ethical Considerations 

In projects with humans, harm and discomfort can be physical such as injury or fatigue or 

emotional such as fear or stress (Polit & Beck, 2012). Prior to conducting this quality 

improvement project, the student obtained approval from the Institutional Review Board (IRB) 

(Appendix E). Since the survey was sent to the providers at the setting, the three principles that 

relates to ethical conduct was followed during this project, which include beneficence, respect 

for human dignity, and justice (Polit & Beck, 2012).  

A significant ethical principle investigators should abide by is beneficence, which is, to 

do no harm. The investigator has a duty to minimize harm both physically and psychologically 

when humans are involved (Polit & Beck, 2012). QI projects should have the intent to produce 

benefits for participants, individuals or for the general public. In order to minimize harm, 

necessary steps were taken to reduce risk and maximize benefits for participants (Polit & Beck, 

2012).  
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The second ethical principle is respect for human dignity. This entails the right to self-

determination and full disclosure. Participants voluntarily decided whether or not they wanted to 

participate without coercion. This ethical principle supports the participant’s rights to ask 

questions, to withhold information, or simply withdraw from the study. Participants remained 

autonomous and if they chose to not participate or withdraw they were not subjected to prejudice 

(Polit & Beck, 2012). The investigator described what was being studied and their right to refuse 

participation was disclosed.  

The third principle on which research conduct should be based is justice. This is the 

principle that includes a participant’s right to fair treatment and right to privacy. Treating 

participants fairly is important in projects; participants invited to participate should be suitable 

for the study’s requirements and they should not be subjected to exploitation (Polit & Beck, 

2012). Should a participant chose to decline or withdraw from participation they would not be 

subjected to prejudicial treatment (Polit & Beck, 2012). Respecting the privacy of the 

participants was maintained by keeping data confidential (Polit & Beck, 2012).  

Prior to beginning this DNP project’s data collection, the University’s Institutional 

Review Board (IRB) approval further ensured that all the ethical standards were met (Appendix 

E). The duty of the IRB is to make sure all proposed plans involving humans meet federal 

requirements.  

Setting and Participants 

The setting of this study was a primary care clinic in Glendale, Arizona. Data was 

collected from the health care providers at Sonoran Medical Centers (Appendix D). The invited 

participants were the healthcare providers from this particular primary care practice. This 
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interprofessional practice currently employs two family medicine physicians and four family 

nurse practitioners (NPs). The family physicians are board certified and have both been 

practicing over 20 years. One of the physicians was the owner of this company and she sees 

patients who are 18 years old and up. The other physician sees patients who are ages two years 

old and up. All of the Advanced Practice Registered Nurses (APRNs) hold Master’s degrees. 

One NP sees children two years and older. Two NPs provide services to patients six years and 

older, and another NP sees patients twelve years and older. The types of services provided are 

preventative services for example, annual physicals and Medicare well checks, and routine 

follow-up care for managing chronic diseases such as diabetes, hypertension, plus episodic sick 

visits.  

The population served by this clinic is mainly middle age to older adults. The clinic is in 

an urban setting and serves patients who suffer from chronic conditions including diabetes. This 

clinic serves private insurance and Medicare patients. They do not see patients on Arizona 

Health Care Cost Containment System (AHCCCS) plans. Each provider sees an average of 

twenty patients per day. The owner of the facility, who is a primary care physician, verbalized 

that about 20% of her patients have diabetes. This primary care office is open on weekdays but 

not on weekends. They have an on-site laboratory and pharmacy.  

Data Collection and Analysis 

A survey created by the student was used to collect data (Appendix F). It is important to 

ensure the validity of the instruments used in quantitative studies. The instrument should have 

reliability and validity. If an instrument is valid, it will clearly measure what it was designed to 

measure (Thayer-Hart, Dykema, Elver, Schaeffer, & Stevenson, 2010). To ensure that the survey 
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questions have validity, the literature search and the ADA guidelines were compiled to 

summarize the key recommendations about foot ulcer prevention practices that are important for 

PCPs to follow. Face validity was ensured as the sample is a group of providers from a primary 

care setting. The survey was constructed with the goal of the project in mind; the participant’s 

interpretation was considered to prevent confusion or distraction (Thayer-Hart et al., 2010). This 

enhances the power of the survey’s ability to provide useful information (Thayer-Hart et al., 

2010). Also, the participants was provided with a context for the questions including the topic 

and timeframe of events and complex terms, phrases or jargon was avoided (Thayer-Hart et al., 

2010). The committee members reviewed and approved the questionnaire. 

The questionnaire was developed using the Survey Fundamentals guide from University 

of Wisconsin (UW)-Madison Survey Center. The survey was designed to obtain feedback from 

the primary care providers about their foot exam practices for patients at risk for DFUs. (Thayer-

Hart et al., 2010). The questions were written with the goal to find out the barriers and 

facilitators to foot exams in the primary care setting. The questions on the survey were designed 

to be reliable and valid based on a checklist provided by the UW-Madison. For example, the 

questions were kept simple, only one question was asked at a time, a list of responses to closed-

ended questions are provided, and response categories are labeled with words instead of numbers 

(Thayer-Hart et al., 2010).  

Likert-type scale question responses were designed to capture the individual’s viewpoints 

whether they agree or disagree (Polit & Beck, 2012). A Likert-type scale will allow participants 

to express their viewpoint, indicating the degree to which they agree or disagree and it may help 

to factor in participant’s attitudes (Polit & Beck, 2012). The survey was structured using three 
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types of survey methodologies ranking and scoring: binary in the form of Yes=1 or No=2 

responses; categorical data in the form of attitude statement responses for example, strongly 

agree=1, somewhat agree=2, somewhat disagree=3, strongly disagree=4 and descriptive open-

and ended questions that solicit the respondent to give a written explanation (Kellar & Kelvin, 

2013). Open-ended questions enable participants to use their own words giving them freedom to 

elaborate if needed. (Polit & Beck, 2012). The questionnaire was set-up in Qualtrics, which is a 

software company with advanced data processing and sophisticated data analysis capabilities 

(Qualtrics, 2017).  

The student informed the owner of Sonoran Medical Centers about the project and the 

survey, and she agreed for her staff to participate. The disclosure form and a link to the survey 

were sent to the office manager who agreed to distribute them via e-mail to all the primary care 

providers at this clinic (Appendix B). The disclosure form provided instructions on how to 

complete and submit the survey using the link from Qualtrics. The participants had one week to 

complete the survey. The student then sent out a reminder e-mail 3 days prior to the deadline for 

the office manager to distribute to the providers (Appendix C). The responses of the survey were 

recorded in Qualtrics. When the survey period ended, all data was transcribed into Excel from 

Qualtrics to be further analyzed. Qualtrics gave descriptive statistics with aggregate data that can 

also be visualized. The providers were not contacted after the survey was completed.  

RESULTS 

Findings 

The survey was completed by five of the six primary care providers. One provider 

completed the survey within the timeframe and the other four providers completed the survey a 
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week after the due date. When the owner who is part of the QI team was contacted to schedule a 

date for the QI team meeting she voiced that she did not get a chance to complete the survey and 

that one of her providers were out of the office. Without any additional prompting from the 

student, the providers voluntarily completed the survey a week after the survey period ended. 

The ethical principle of human dignity was maintained by treating the providers with respect and 

allowing them the right to voluntarily decide whether or not they want to participate without 

coercion (Polit &Beck, 2012).  

The initial questions of the survey dealt with demographic information. Information 

about gender was excluded in the survey to maintain anonymity. All five providers are primary 

care providers. As illustrated in Table 1, one provider’s age was between 20-30 years old, 

another was in 31-40 years range, and two were in the 41-50 years range. The fifth provider was 

more than 50 years old. Three of the providers had five years or fewer in practice, while the 

fourth provider reported years of practice was in the range of 11-15 years. The last provider had 

more than 15 years of practice.  

TABLE 1. Provider Demographics 

Age of Providers in Years 20-30  31-40 41-50 >50 

Providers (N=5) 1 1 2 1 

     

Years of practice 0-5 6-10 11-15 >15  

Providers (N=5) 

 
3 0 1 1 

The survey was able to obtain PCPs’ baseline knowledge about patients with high risk for 

DFUs, their understanding of the office’s standard foot care practices and facilitators, and 

barriers to conducting foot exams for patients with diabetes at high risk for foot ulcers.  
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Knowledge 

As illustrated in Figure 1, the first question in this group addressed whether foot exams 

should be performed with every visit in patients with risk factors such as hyperlipidemia, tobacco 

and/or alcohol use, and those with poor glycemic control. Two providers’ (40%) responses were 

“strongly agree,” another two (40%) “somewhat agree,” and one provider’s (20%) response was 

“somewhat disagree.” Only one provider disagreed that patients with the listed risk factors 

should have their feet examined with every visit. All of the providers’ responses were “strongly 

agree” with regards to a referral to a podiatrist for patients with high risk conditions; namely 

those with a previous DFU or amputation, those suffering with peripheral neuropathy with 

LOPS, peripheral artery disease, and/or foot deformities. The last question in this group 

addressed clinical practice guidelines with regards to lack of clarity. Two providers’ (40%) 

responses were, “strongly disagree” that the clinical practice guidelines regarding foot exams are 

unclear, and another two (40%) selected “somewhat disagree.” One provider’s (20%) response 

was “somewhat agree.”  
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FIGURE 1. Providers’ Practice Based Knowledge on High Risk Patients  

 

The mode of this group of questions that addressed providers’ knowledge is “strongly 

agree,” receiving 70% of the responses. The selection receiving the least responses was “strongly 

disagree” which received no responses. All of the providers responded, “strongly agree” on 

referral to a podiatrist for high risk patients. The majority (80%) of the providers agreed that foot 

examinations should be performed with every visit for high-risk patients, with only one provider 

who answered “somewhat disagree.” The majority (80%) of providers disagreed with the 

question that asked if the clinical practice guidelines were unclear.  

A separate question attempted to address provider’s knowledge related to routine foot 

exams for patients with high-risk conditions. As illustrated in Table 3, four out of five providers 
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responded that foot exams should be done at every office visit, and one provider said “bi-

annually.” 

TABLE 2. Frequency of Foot Exam  

 

Every 

Office Visit 

Bi-

Annually 
Annually Other 

How often should routine diabetic 

foot examinations occur in 

patients with high risk for foot 

ulcers? 

4 

80% 

1 

20% 
0 0 

Facilitators 

The next group of questions examined facilitators to foot exams in clinical practice for 

patients with diabetes who are at high risk for foot ulcers. The responses are illustrated in Figure 

2. One question enquired if having a system in place would facilitate foot exams (such as having 

the medical assistant remind patients to take their shoes off or having a reminder in the electronic 

health record). Two of the providers’ (40%) responses were “strongly agree” and the remaining 

three providers’ responses were “somewhat agree.” The second question in this group addressed 

the use of signs in the patient’s room to take their shoes off as a way to ensure that foot exams 

are completed. Three (60%) providers’ responses were “somewhat agree,” one provider’s 

response was “strongly agree,” and the remaining provider selected “somewhat disagree.” The 

last question asked the providers if it is not uncommon for foot exams to be forgotten. Two of 

the providers’ (40%) responses were “somewhat agree” and another two “somewhat disagree.” 

One provider did not answer this question. 
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FIGURE 2. Facilitators to Foot Exams 

  

The mode of this group of questions is “somewhat agree,” receiving 57% of the 

responses. There were no responses for “strongly disagree.” All of the providers except one felt 

that having a system in place can facilitate performing foot exams.  

Another question in this group asked providers who (the Nurse/Medical Assistant, a 

Diabetic Specialist, or the Primary Care Provider [Physician, APRNs, PA]) was responsible for 

actually performing the foot exams. The findings show that there were four selections of 

Nurse/Medical Assistant and three selections of Primary Care Provider from the five (5) 

providers polled in this survey (Figure 3). This would indicate that two respondents selected two 

choices from the list or one respondent selected three choices.  



 

 

 

 

45 

FIGURE 3. Staff Performing Patient Foot Exams  

  

There was one open-ended question that asked the providers to list other facilitators to 

performing foot examinations encountered in practice. Four out of five providers (80%) 

responded and two of the responses had similar content involving the electronic health record: 

one suggested a reminder set in the computer system and the other recommended a diabetes 

management documentation template that includes diabetic foot exam prompting. Another 

provider stated that the medical assistant should perform the foot exam prior to the provider 

seeing the patients while the last responder suggested that it would be helpful if patients have 

their shoes off prior to being seen by the provider.  

Barriers 

The next set of questions addressed barriers to foot examinations and is illustrated in 

Figure 4. For the question regarding patients’ willingness to take their shoes off for foot 

examinations, the majority of the providers agreed that patients are willing to do so. Three of the 
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providers’ (60%) responses were “somewhat agree” and one provider’s (20%) response was 

“strongly agree.” Only one provider’s (20%) response was “somewhat disagree.” With regards to 

patients’ comorbidities are a barrier to foot exams, three of the providers’ (60%) responses were 

“strongly disagree,” one (20%) response was “strongly agree” and last provider’s (20%) 

response was “somewhat agree.” 

On whether lack of reimbursement was a barrier to performing foot examinations, the 

majority (60%) indicated that lack of reimbursement was not a barrier to performing foot 

examinations. Two providers’ responses were “somewhat agree” and another two were 

“somewhat disagree.” The remaining provider reported, “strongly disagree.” Regarding lack of 

time as a barrier to performing foot exams in the primary care setting, two providers’ (40%) 

responses were “strongly agree,” while another two (40%) were “somewhat agree.” One 

provider’s (20%) response was “strongly disagree” concerning lack of time as a barrier to 

performing foot exams.  
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FIGURE 4. Barriers to Foot Exams 

  

The mode of the questions related to barriers is “somewhat agree,” receiving 40% of the 

responses and the one receiving the least responses (15%) was “somewhat disagree.” The 

response rate for “strongly agree” was 20%, and “strongly disagree,” received 25% of responses. 

More than half of the providers felt that lack of time is a barrier to performing foot exams. More 

than half of the providers (60%) agree that patients are willing to take their shoes off to have 

their feet examined. 

There was one open-ended question that asked the providers to list other barriers 

encountered to performing foot exams. Only one provider (20%) responded to this question 

reporting that it was an “inconvenience to patients who do not want to take their shoes off.” 
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Some general questions related to clinical practice with respect to prevention of DFUs in 

the clinical setting were asked. One was a binary questions with a “yes” or “no” response. Four 

out of five providers’ (80%) responded “no” when asked if educational materials were readily 

available pertaining to DFUs. When questioned about whether they have a diabetic educator 

available, four of the providers (80%) responded “no” to that question and one provider (20%) 

responded “yes.” For the question that asked if the providers believe that patients understand the 

importance of foot monitoring, four out of five providers’ (80%) response was “somewhat 

disagree” and only one provider (20%) “somewhat agree” that patients understood the 

importance of foot monitoring. 

Some questions that contained similar content were compared and contrasted. The open-

ended question that asked the providers to list other barriers to performing foot exams was only 

answered by one provider who said that it was an “inconvenience to patients who do not want to 

take their shoes off.” However, one of the Likert-type question asked if patients are usually 

willing to take their shoes off to have their feet examined, and the majority of the providers said 

that patients were willing. When the providers were questioned about routine foot exams in 

patients with high risk for foot ulcers, four out of five providers response was “with every visit,” 

and one provider choose “bi-annually.” For the Likert-type question that addressed the frequency 

of foot exams with high-risk patients, two responses were “strongly agree,” another two 

“somewhat agree” and one provider’s response was “somewhat disagree.” 

Recommendations 

After analyzing the results of the survey, the aggregate data was summarized and 

discussed with the quality improvement (QI) team. The QI team members consist of a family 
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physician who is the owner of Sonoran Medical Centers, one of her Nurse Practitioners and the 

student. Based on the survey results in the area of knowledge, it was indicated that the providers 

have adequate knowledge with respect to high-risk patients with diabetes. The literature indicates 

that providers’ interventions such as podiatry care, and early foot ulceration risk assessment play 

an important role in prevention (Hoogeveen et al., 2015). The majority of the providers indicated 

that the guidelines were clear and all of the providers knew that they should refer to a podiatrist 

due to the patients’ underlying risk factors. The majority of the providers agreed that foot 

examinations should be performed with every visit; however, there was some point of confusion 

as the survey did not specifically identify the key staff in this primary care setting that performs 

the foot exams. This finding was brought to the attention of the QI team and it was recommended 

that there be clarity of roles identifying who is responsible or performing the foot exam. 

In the area of facilitators to foot exams in practice, the results of the survey clearly 

indicated the providers agreed that having systems in place can facilitate the performance of foot 

exams. Some examples of a system level intervention extracted from the survey were signs in a 

patient’s room, having the medical assistant ensure that patients have their shoes off, and setting 

reminders in the EHR to facilitate foot exams. Two of the providers reported that foot exams can 

be forgotten indicating that systems level reminders are needed to prevent this.  

The survey results uncovered one key barrier to foot exams in the primary care setting. 

The majority of providers felt that lack of time was a barrier to foot exams. Lack of time was 

mentioned in the literature as an issue in the primary care setting as patients may only spend a 

short amount of time with their provider (Indian Health Service [IHS] Division of Diabetes 

Treatment and Prevention, 2011). More than half of the providers reported that patients are 
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usually willing to take their shoes off for examination. Since time is an issue in the primary care 

setting, the QI team acknowledged that having the medical assistant ensure that patients have 

their shoes off prior to the primary care provider entering the room plus having the automated 

reminder in the EHR can improve efficiency and most likely prevent a missed foot exams.  

The survey results uncovered that most of the providers do not believe that patients 

understand the importance of foot monitoring. In addition, the majority of the providers said that 

educational materials related to the prevention of foot ulcers were not readily available for 

patients to view. The literature recommends that having links to community resources is another 

way for patients to receive extra support to manage their diabetes and prevent complications 

(Indian Health Service, [IHS] Division of Diabetes Treatment and Prevention, 2011).  

An element of the CCM called Decision Support refers to the day-to-day treatment 

decisions of providers at the primary care setting that should be evidence-based clinical 

guidelines (IHI, 2016). This primary care setting is congruent with this element of the CCM, 

however, a system is needed to ensure the clinical guidelines regarding foot examination are 

incorporated into every day practice. The majority of providers feel that the guidelines are clear. 

All of the providers understood the importance of referral to a podiatrist for patients with 

existing complications, and four out of five knew that they should perform the foot exams with 

every visit.  

From the literature, it is a known fact that people with diabetes have comorbidities 

ranging from heart disease, stroke, blindness, kidney failure and lower limb amputation. It is 

interesting to note that the majority of providers said that patients’ comorbidities was not a 

barrier to performing foot exams.  
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After establishing the providers’ current knowledge, perceptions, practice facilitators and 

barriers, the information was summarized into evidence based recommendations guided by the 

CCM. The first solutions discussed with the QI team were related to clarity of roles, centered on 

identifying clear responsibilities associated with who performed the foot exam. The second area 

of improvement centered on improving practice facilitators within the clinical setting regarding 

foot exams. During the QI team discussion it was decided that the standard operating procedures 

of the clinic could be improved by implementing an automated reminder in the EHR under care 

guidelines. Another area of improvement noted by the QI team was to remind the medical 

assistants to ensure that patients have their shoes off to facilitate foot exams.  

The goal of this project was to examine the need for improvement in primary care 

providers’ foot ulcer prevention practices at this clinic. The Model for Improvement is used for 

quality improvement projects such as this one as a framework to guide change in health care 

when improvements are needed (IHI, 2017). Selecting change is an important step in the Model 

for Improvement, and in order to improve processes, it is necessary to make changes (IHI, 2017). 

The changes that the team decided on that can impact their practice were: having the medical 

assistant ensure that patients take their shoes off prior to the primary care provider entering the 

room and having an automated foot examination reminder in the EHR. The team decided that 

setting a reminder in the EHR for foot exams under care guidelines is one way it wound not be 

forgotten. The student asked the QI team if they would like to test the change in a structured way 

by using the Plan-Do-Study-Act cycles of the Model for Improvement (IHI, 2017). However, the 

team is not interested in testing the change. 
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The literature indicates that early preventative interventions which includes screening for 

LOPS and examination of the feet together with patient education is needed for adults with 

diabetes. Educational resources were discussed in general with the QI team. According to the 

providers in the QI team, a diabetic educator comes in once every month after hours to provide a 

group session for their patients. The providers inform their patients about this session and at the 

end of the visit, the date of the next education session is included in the plan of care and is given 

to the patient. The educational class held at this office is in the evening hours. The student 

recommended a website resource called Health on the Net Foundation (HON). The internet is 

widely used by many however, it contains vast amounts of health information which may not be 

credible and accurate (Boyer, Gaudinat, Baujard, & Geissbuhler, 2007). One of the initiatives of 

HON is to inform the public about the reliability of medical information on the web (Boyer et al., 

2007). 

Conclusion 

Foot examinations in patients with diabetes have been shown to improve outcomes. The 

cost associated with treating a DFU is a burden to the health care system and the patient. Patients 

with high-risk conditions have a greater risk for a DFU. According to the QI team, this DNP 

project was beneficial and will promote the performance of foot exams. Quality of care and 

consistent improvements towards quality of care should be at the core of APRNs’ practice. 

Patients should receive safe care that is congruent with clinical practice guidelines. APRNs 

should aim to improve patient care and keep abreast of the latest evidence that guides standards 

of practice to improve outcomes for patients. 
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APPENDIX A: 

SYNTHESIS OF EVIDENCE 
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

Barshes, N. R., Saedi, S., Wrobel, J., 

Kougias, P., Kundakcioglu, O. E., & 

Armstrong, D. G. (2017). A model to 

estimate cost-savings in diabetic foot 

ulcer prevention efforts. Journal of 

Diabetes and its Complications. 

DOI: 10.1016/j.jdiacomp.2016.12.017 

 

The goal of the study 

was to determine 

whether primary and 

secondary 

prevention strategies 

improved health 

outcomes for 

patients and at the 

same time lowered 

cost.  

N/A Probabilistic 

sensitivity analysis 

to simulate 5 year 

survival, incidence 

of foot 

complications, and 

total health care cost 

on 100 hypothetical 

patients. 

100 hypothetical 

patients 

Clinical events and 

cost estimates were 

obtained from 

previously 

published trials and 

studies. Primary 

prevention is 

referred to the 

avoidance of a DFU 

and 

secondary/tertiary 

prevention were 

related to the efforts 

made to detect a 

DFU for example, 

providing timely 

care for those who 

have an ulcer but are 

not aware of it and 

those who are aware 

they have one 

The number 

of 

amputation 

rates 

decreased 

significantly 

as 

effectiveness 

of primary 

prevention 

efforts 

increased. 

When 

primary 

prevention 

methods 

were used 

for moderate 

to high-risk 

patients, the 

cost savings 

were higher 

than when it 

was used for 

the whole 

population 

with 

diabetes 
 

Donohoe, M. E., Fletton, J. A., Hook, 

A., Powell, R., Robinson, I., Stead, J. 

W., ... & Tooke, J. E. (2000). 

Improving foot care for people with 

diabetes mellitus–a randomized 

controlled trial of an integrated care 

approach. Diabetic medicine, 17(8), 

581-587. 

 

To evaluate a model 

of integrated foot 

care for 

identification and 

management of high 

risk patients in 

primary care 

N/A Cluster Randomized 

trials 

Primary care 

practices in 10 towns 

Patients in a primary 

care setting 18 years 

and older. 1,939 

patients  

Questionnaires Foot care 

knowledge 

increased 

amongst the 

providers. 

Health care 

providers were 

educated in the 

diagnosis of 

neuropathy and 

using the 10-g 

monofilament, 

http://dx.doi.org/10.1016/j.jdiacomp.2016.12.017
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

plus they 

received 

clarification of 

guidelines and 

criteria for 

referrals. 

Patients 

knowledge 

increased 

Formosa, C., Gatt, A., & 

Chockalingam, N. (2013). The 

importance of clinical biomechanical 

assessment of foot deformity and 

joint mobility in people living with 

type-2 diabetes within a primary care 

setting. Primary care diabetes, 7(1), 

45-50. 

The aim of the study 

was to assess foot 

morphology and 

document foot 

deformities and joint 

mobility in a cohort 

of subjects living 

with Type-2 DM in 

Malta in a Primary 

Care setting.  

 

The importance of 

clinical 

biomechanical 

assessment of foot 

deformity and joint 

mobility in people 

living with type-2 

diabetes 

N/A A retrospective 

observational study 

was conducted  

243 subjects 

participated in a 

diabetes foot 

screening project in a 

primary care setting 

in Malta 

This research was 

conducted in a 

primary care setting 

and observations of 

the feet were made 

including assessing 

hammer/claw toes, 

hallux valgus, 

hallux limitus, 

prominent 

metatarsal heads, 

bony prominences, 

Charcot deformity, 

plantar callus, foot 

type and ankle and 

hallux mobility. 

This study 

reinforced the 

importance of 

existing 

screening 

structures and 

clinical 

guidelines with 

regards to 

biomechanical 

assessment of 

the feet in a 

primary care 

setting in order 

to reduce the 

incidence of 

diabetes foot 

complications. 

Lavery, L. A., Wunderlich, R. P., & 

Tredwell, J. L. (2005). Disease 

management for the diabetic foot: 

effectiveness of a diabetic foot 

prevention program to reduce 

amputations and hospitalizations. 

Diabetes research and clinical 

practice, 70(1), 31-37. 
 

Would early 

identification of risk 

factors for diabetic 

foot ulcers and 

amputations through 

the use of aggressive 

prevention practices 

and standardized 

wound care 

protocols decrease 

incidence of foot 

complications 

Disease Management 

Mode 

Through the 

implementation of a 

clinical program (XL 

Disease Management 

program - lower 

extremity disease 

management 

programs consisting 

of screening and 

treatment protocols 

for diabetic members 

in a managed care 

1708 persons in San 

Antonio Texas with 

DM 

Through regular 

screening and 

prevention strategies 

to decrease 

amputation and 

hospitalizations 

from lower 

extremity wounds 

Regular podiatry 

visits were 

scheduled on high 

risk patients. 

There were 

significant 

reduction in 

diabetic foot 

related 

admissions and 

amputation 

rates from 

47.4% to 

12.89% and 

foot related 

hospitalization 
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

reduce 

hospitalization and 

lower extremity 

amputations  

organization Database used to 

collect data and 

track hospital 

admissions, 

referrals, clinic 

visits etc. 

went from 34% 

to 22%.  

Litzelman, D. K., Slemenda, C. W., 

Langefeld, C. D., Hays, L. M., 

Welch, M. A., Bild, D. E., ... & 

Vinicor, F. (1993). Reduction of 

Lower Extremity Clinical 

Abnormalities in Patients with Non-

Insulin-Dependent Diabetes 

MellitusA Randomized, Controlled 

Trial. Annals of internal 

medicine, 119(1), 36-41. 

To evaluate the 

effect of patient, 

health care provider 

and systems 

intervention on the 

prevalence of risk 

factors for lower 

extremity 

amputations on non-

insulin dependent 

diabetics 

N/A Blinded randomized 

control trial 

395 patients >40 

years of age 

352 completed the 

study in primary care 

practice in US 

Self- reports The providers 

were given 

educational 

materials with 

flow sheets for 

assessments, 

and identifiers 

that prompted 

patients to 

remove their 

shoes, perform 

foot 

examination, 

and provide 

foot care 

education. The 

patients 

received one 

single 

education 

session and 

then they 

received 

reminders by 

phone about 

foot self-care. 
Patients 

receiving the 

intervention 

had less foot 

complications. 

Physicians 

assigned to the 

intervention 
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

patients did 

complete foot 

examinations. 

Nemcová, J., & Hlinková, E. (2014). 

The efficacy of diabetic foot care 

education. Journal of clinical nursing, 

23(5-6), 877-882. 

 

To survey the 

efficacy of education 

about factors that 

influence the 

learning process and 

behavior of 

a diabetic patient 

following a nursing 

interventional 

project in diabetic 

foot care education. 

 

Educating diabetics 

can change their 

behavior, which may 

contribute to the 

prevention of DFU 

and amputation. 

N/A Pre and Post Test Verbal and written 

patient education 

material.  

 

 The data were 

analyzed using 

content 

analysis, descriptive 

statistics and 

inferential statistics 

Data was collected 

before education by 

using structured 

assessment based on 

a practical reasoning 

scheme. 

 

The interventional 

diabetic foot care 

education project 

immediately 

followed. 

 

After education (six 

months), a 

questionnaire by 

post administration 

descriptive statistics 

and inferential 

statistics. 

 

There was a 

rise of 

knowledge, 

willingness and 

motivation to 

learn and to 

change one’s 

behavior after 

education.  

 

The clinical 

parameters 

(weight, Body 

Mass Index, 

blood pressure) 

demonstrated a 

statistically 

significant 

positive 

changes six 

months after 

education. 

Nabuurs-Franssen, M. H., Huijberts, 

M. S. P., Kruseman, A. N., Willems, 

J., & Schaper, N. C. (2005). Health-

related quality of life of diabetic foot 

ulcer patients and their 

caregivers. Diabetologia, 48(9), 

1906-1910. 

To find the health 

related effect of foot 

ulcer on quality of 

life for patients with 

diabetes and effects 

on caregivers 

N/A Group Analysis There were 294 

patients with ulcers 

greater than four 

weeks, plus 153 

caregivers. The mean 

age was 60 years and 

72 % of the patients 

were male. 

Health-related 

quality of life 

questionnaire 

Health related 

quality of life 

scores were 

higher in social 

and physical 

functioning for 

the patients 

with a healed 

ulcer compared 

to those with a 

current one. 

For the 

caregivers, they 

experienced 

more emotional 
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

difficulties 

when the 

patient had a 

persistent DFU.  

Skrepnek, G. H., Mills Sr, J. L., & 

Armstrong, D. G. (2015). A diabetic 

emergency one million feet long: 

Disparities and burdens of illness 

among diabetic foot ulcer cases 

within emergency departments in the 

United States, 2006–2010. PloS 

one, 10(8), e0134914. 

To evaluate the 

magnitude and 

impact of DFUs in 

emergency room 

settings and on cost 

from 2006 -2010 in 

the US.  

N/A Cross sectional study  

1,019,861 of cases 

that presented in the 

ER  

National Emergency 

Department sample 

with ages >18 

Approximately 

81.2 % of these 

patients were 

admitted. The 

mean patient 

age was 62.5, 

with 59.4 % 

being men. The 

emergency 

room visit 

resulted in a 

national bill of 

1.9 billion 

dollars per year 

in the 

emergency 

department 

alone. Then, 

the inpatient 

cost, was 8.78 

billion dollars 

per year on the 

patients who 

were admitted. 

This study 

concluded that 

screening, 

prevention 

strategies and 

coordinated 

care is needed 

to prevent 

DFUs 

Sriyani, K. A., Wasalathanthri, S., 

Hettiarachchi, P., & Prathapan, S. 

(2013). Predictors of diabetic foot and 

To identify the 

socio-demographic, 

life style and foot 

N/A Cross sectional study 

included type 2 

diabetes mellitus 

88 subjects with leg 

and foot ulcers and 

80 non ulcer 

Foot was examined 

for skin changes and 

structural 

Screening to 

identify factors 

such as lifestyle 
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

leg ulcers in a developing country 

with a rapid increase in the 

prevalence of diabetes mellitus. PloS 

one, 8(11), e80856. 

examination related 

predictors of diabetic 

foot and leg ulcers 

with a view to 

develop a screening 

tool appropriate for 

the use in an 

outpatient setting. 

(DM) patients controls. abnormalities. Distal 

peripheral 

neuropathy was 

assessed by pressure 

sense, vibration 

sense and joint 

position sense.  

 

Multivariate 

analysis by logistic 

regression was used 

to determine the 

significant 

predictors in 

screening for foot 

ulcers. 

factors for 

example, 

duration of 

DM, type of 

treatment, 

family history, 

smoking, 

alcohol etc., 

which can 

accurately 

predict those 

who are at risk 

for foot 

ulceration is 

practical in an 

outpatient 

setting in a low 

resource 

country. 

Allen, M. L., van der Does, A., & 

Gunst, C. (2016). Improving diabetic 

foot screening at a primary care 

clinic: A quality improvement 

project. African Journal of Primary 

Health Care & Family 

Medicine, 8(1), 1-9. doi: 

10.4102/phcfm.v8i1.955 

 

The aim of this study 

was to improve 

diabetic foot 

screening practices 

of health care 

working in a primary 

care clinic. 

The objective of the 

study was to train all 

health care staff at 

the clinic to perform 

comprehensive foot 

examinations and 

provide them with 

education needed to 

educate patients 

about the importance 

of foot care. 

N/A Quality improvement 

project 

The clinic staff at a 

primary health care 

clinic in South 

Africa. 11 staff 

members including 

health care 

providers, staff 

nurse, pharmacist 

assistant, and one 

nurse assistant. 

A Questionnaire 

followed by focused 

group discussions 

with the health care 

workers. 

 

The providers were 

trained in foot 

screening and 

monofilaments were 

provided and made 

available in the 

examination rooms.  

 There was 

increase in 

confidence and 

enthusiasm for 

foot screening 

which led to an 

increase in the 

rates of 

screening from 

less than 10% 

in 2013 to 

almost 70%. In 

this study some 

barriers to 

doing foot care 

were identified 

and they were: 

time 

constraints, 

lack of 

importance 

https://dx.doi.org/10.4102%2Fphcfm.v8i1.955
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Author / Article Research Question Theoretical 

Framework 

Design Sample (N) Data Collection 

(Instruments/tools) 

Findings 

regarding foot 

screening, staff 

shortages, and 

lack of 

proficiency in 

foot 

examinations. 

Boyko, E. J., Ahroni, J. H., Cohen, 

V., Nelson, K. M., & Heagerty, P. J. 

(2006). Prediction of diabetic foot 

ulcer occurrence using commonly 

available clinical information. 

Diabetes care, 29(6), 1202-1207. 
 

To determine if a 

prediction model of 

diabetic ulcer that 

utilizes multiple risk 

indicators that would 

be available in all 

clinical encounters 

that take place 

between patient and 

primary care be 

substantial to 

identify patients at 

risk over a period of 

five years.  

 

N/A  1,285 veterans who 

had diabetes but not 

a foot ulcer 

 

Annual clinical 

evaluations and 

quarterly mailed 

questionnaires to 

identify if foot 

problems are 

developing 

The mean 

follow-up was 

a time frame of 

3.38 years, 

during which 

216 foot ulcers 

occurred and 

98 % were 

male with a 

mean age of 

62.4 years. 

Prior ulcer 

and/or 

amputation and 

monofilament 

sensitivity were 

high risk 

predictors in 

these patients. 

From this study 

it was deduced 

that the clinical 

information 

readily 

available about 

patients in 

primary care 

are substantial 

for risk 

predictors for 

DFUs with 

high accuracy. 
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Disclosure Form 

 

My name is Elizabeth Stone, RN, I am a University of Arizona Doctor of Nursing Practice 

(DNP) graduate student specializing as a Family Nurse Practitioner. I am conducting a quality 

improvement project focused on diabetic foot ulcer prevention practices in the primary care 

setting. The aim of this project is to determine if there is a need for improvement with diabetic 

foot ulcer prevention practices for high-risk patients. 

 

As a respected primary care provider I am inviting you to participate in this DNP project by 

taking a survey about foot examinations in your practice. The survey is confidential and 

composed of demographic, and open and closed questions. The complete survey should only 

take about 15 minutes to complete. A reminder email will be sent to all providers three days after 

the initial invite. After the conclusion of the study, recommendations for improvement if 

indicated will be developed based on the aggregated results. 

 

The information you provide will be used for study purposes only. By answering the questions, 

you agree to let me use this information in the project. Participation in this study is voluntary and 

you may withdraw participation at any time without penalty. There are no foreseeable risks 

associated with participating in this project. By participating in this online survey, you do not 

give up any legal rights. 

 

An Institutional Review Board responsible for human subjects’ research at The University of 

Arizona reviewed this quality improvement project and found it to be acceptable, according to 

applicable state and federal regulations and University policies designed to protect the rights and 

welfare of participants in research. 

 

Once you begin the online survey it would be greatly appreciated that you complete all 

questions. The survey link is provided below. 

 

Survey link: https://uarizona.co1.qualtrics.com/jfe/form/SV_5j5kJDNAyos73al 

 

Thank you and best regards, 

 

Elizabeth Stone, RN 

DNP Candidate at the University of Arizona 

estone1@email.arizona.edu | cell: (602) 418-0309 
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SURVEY REMINDER EMAIL 
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Survey Reminder Email 

 

This is a reminder that the online survey related to the quality improvement project on diabetic 

foot ulcer prevention practices will soon be closing. If you would like to participate in the online 

survey, the portal will remain open for the next three days till 06/05/2017. If you have already 

responded please disregard this email and thank you for your participation.  

 

The aim of this survey is to determine if there is a need for improvement with diabetic foot ulcer 

prevention practices for high-risk patients. The information you provide will be used for study 

purposes only as part of the Doctor of Nursing Practice (DNP) program at the University of 

Arizona.  

 

Once you begin the online survey it would be greatly appreciated that you complete all 

questions. The survey link is provided below. 

 

Survey link: https://uarizona.co1.qualtrics.com/jfe/form/SV_5j5kJDNAyos73al 

 

Please feel free to contact me if you have any questions or concerns regarding this online survey. 

Thank you and best regards, 

 

Elizabeth Stone, RN 

DNP Candidate at the University of Arizona 

estone1@email.arizona.edu | cell: (602) 418-0309 
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APPENDIX D: 

PERMISSION LETTER 
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APPENDIX E: 

INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL 
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APPENDIX F: 

DIABETIC FOOT ULCER SURVEY 
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Diabetic Foot Ulcer Survey 

1. Years of Practice 

0-5 years 6-10 years 11-15 years >15 years 

2. Age 

20-30 years 31-40 years 41-50 years >50 years 

3. Who performs the patient foot exam? Select all that apply. 

Nurse / Medical Assistant 

A Diabetic Specialist 

Primary Care Provider (Physician, APRNs, PA) 

 

These questions are related to barriers/facilitators to performing foot exams for patients 

with diabetes in the primary care setting. Check your answer. 
4. Lack of time is a barrier to performing foot examinations. 

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

5. Patient Comorbidities are a barrier to performing foot examinations.  

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

6. Lack of reimbursement for foot exam is a barrier to performing foot examinations.  

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

7. Clinical practice guidelines regarding foot exams are unclear. 

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

8. It is not uncommon for foot exams to be forgotten.  

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 
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9. What are any other barriers you encountered to performing foot exams? Please list them. 

 
10. Signs in the patient’s room reminding them to take their shoes off is a sure way to ensure foot 

exams are performed. 

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

11. Patients are usually willing to take off their shoes to have their feet examined.  

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

12. Having a system in place facilitates foot examinations for example, having the medical 

assistant ensure that patients have their shoes off, or setting reminders in the computer.  

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

13. What are other facilitators to performing foot examinations that you have observed? Please 

list them. 

 

These questions are related to high risk foot conditions. Check your answer. 
14. Patients with a high risk foot who have a history of a diabetic foot ulcer, a previous 

amputation, peripheral neuropathy with loss of protective sensation, peripheral artery disease 

and/or foot deformities should be referred to a podiatrist. 

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 

15. Patients with hyperlipidemia, poor glycemic control, visual impairment, obesity, tobacco 

and/or alcohol use should have their feet examined with every visit. 

1 = strongly agree 2 = somewhat agree 3 = somewhat disagree 4 = strongly disagree 
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16. How often should routine diabetic foot examinations occur in patients with high risk for foot 

ulcer? 

Every office visit  Bi-annually  Annually       Other 

 

The following questions pertain to diabetic education. Check your answer 

17. Is educational material pertaining to diabetic foot ulcer prevention readily available for 

patients to view in the clinical setting? 

Y or N 

18. Do you have a diabetic educator on staff? 

Y or N 

19. I believe that patients understand the importance of foot monitoring? 

Not at all true = 1 Hardly True = 2 Moderately True = 3 Always True = 4 
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