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WOUND CARE 

    ■  Introduction 

 Pressure ulcers (PUs) diminish health-related quality of 
life, prolong hospital length of stay, and increase costs. 1-3  
The heel is at particular risk for pressure-related injury, 
owing to its limited soft tissue and potential exposure to 
prolonged pressure, friction, and shear. 4-6  Patient-specifi c 
risk factors for the development of heel PUs (HPUs) in-
clude advanced age, poor nutrition, immobility, obesity, 
and the presence of comorbid conditions such as diabetes 
mellitus, end-stage renal disease, and peripheral vascular 
disease. 3  ,  7-9  The Registered Nurses’ Association of Ontario 
recommends frequent inspection of the heels and eleva-
tion off the bed surface as key preventive interventions. 10  
The European Pressure Ulcer Advisory Panel and the 
National Pressure Ulcer Advisory Panel (EPUAP/NPUAP) 
recommend the use of heel-protection devices for offl oad-
ing the heels. 11  

 Our acute care facility (Peterborough Regional Health 
Centre, Ontario, Canada) identifi ed the need for a quality 
improvement (QI) initiative after the results of a point 
prevalence survey in 2006 revealed that 21.1% of our pa-
tients had developed facility-acquired PUs. By 2009, the 
prevalence of facility-acquired PUs had decreased to 
10.5%, but the prevalence of facility-acquired HPU had 
paradoxically risen. As a result of these fi ndings, our inter-
disciplinary skin and wound care team developed and 
implemented an evidence-based QI initiative with the aim 
of achieving a clinically signifi cant reduction in facility-
acquired HPUs within a period of 6 months (April to 
September 2009). The aim of this article was to describe 
the QI initiative and present outcomes measured over a 
4-year period, from 2009 to 2013.   

  ■  Development of the Initiative 

 The setting for this QI initiative was a regional, acute-care, 
490-bed facility in Ontario, Canada, responsible for dialy-
sis, vascular, and orthopedic surgery. The facility serves a 
diverse patient population, including First Nations peo-
ples and the region with the greatest number of elderly 
(per capita) in Canada. 

 Prior to development of the QI initiative, an interpro-
fessional team comprising clinical and management per-
sonnel conducted a literature review on research related to 
facility-acquired HPUs. We searched the MEDLINE data-
base, using the key terms “heel pressure ulcers” and identi-
fi ed 299 citations. The search was refi ned using the Medical 
Subject Headings “Pressure Ulcer” and “Heel.” The search 
was further limited to randomized controlled trials (RCTs), 
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meta-analyses, nonrandomized clinical trials, practice 
guidelines, and reviews. The modifi ed search yielded 2 
RCTs, 3 nonrandomized clinical trials, and 2 review articles. 

 Review of these articles supported implementation of 
evidence-based prevention strategies. 12  One article de-
scribed the pathophysiology of HPU development and 
noted the heel as being designed for the task of shock ab-
sorption (during ambulation) but predisposed to tissue 
breakdown with prolonged pressure, which occurs with 
immobility. 13  Clegg and colleagues 8  discussed the fi ndings 
of a multisite study designed to identify risk factors for HPU 
development and identifi ed advanced age, malnutrition, 
high body mass index, and multiple comorbid conditions. 

 We found limited evidence supporting the effi cacy of 
heel protectors for HPU prevention. 14  We also found no 
defi nitive guidance within EPUAP/NPUAP guidelines de-
tailing characteristics of an optimal heel protector. 11  A 
comparative study of wedge-shaped, bed-wide, viscoelas-
tic cushions versus standard hospital pillows found that 
the use of the wedge-shaped cushion reduced the risk of 
developing an HPU by 85% when compared to a standard 
pillow. 15  However, study fi ndings were calculated by com-
piling data from 2 RCTs and were limited to a nursing 
home patient population. A 2009 systematic review by 
Junkin and Gray 14  concluded that additional research was 
urgently needed to determine which heel protector was 
optimal for the prevention of HPU; our review confi rmed 
such a need. 

 The economic impact of HPU was evaluated by Padula 
and colleagues, 16  who used a semi-Markov model to com-
pare the estimated cost of preventing facility-acquired PUs 
versus the cost of standard care. They found that the ex-
pected cost of prevention was less than that for standard 
of care when factoring in both direct and indirect costs 
related to PUs. 

 In addition to the literature review, our team devel-
oped the QI strategy based on (1) interviews with col-
leagues from our and similarly sized acute care facilities to 
determine how others were addressing HPU prevention; 
(2) review of change management strategies that promote 

caregivers’ willingness to change, compliance, and 
accountability; (3) development of a data collection and 
dissemination plan; (4) establishment of facility-specifi c 
HPU-reduction targets; (5) development of a plan for re-
view of qualitative and quantitative feedback; and (6) a 
process for modifying interventions when needed. The 
principal steps used to develop the QI initiative are sum-
marized in Box 1. 

 Our team elicited corporate support for aligning the 
HPU-prevention program with corporate strategic plan-
ning efforts and for ensuring that all clinical staff, includ-
ing support staff and physician groups, received education 
on the HPU QI initiative (corporate support provided by 
Sage, LLC, Chicago, Illinois). Based on this process, we 
identifi ed essential components of the QI initiative de-
fi ned the following as essential elements of the QI inter-
vention including (1) baseline and ongoing data collection 
and analysis, (2) business case development, allowing pro-
vision of heel protectors without charge to patient, (3) cli-
nician education, (4) timely access to heel protectors, (5) 
process for nurse and patient adherence monitoring, and 
(6) plan for monitoring outcomes and dissemination of 
results. 

 The team used the Logic Program Management 
Model 17  for selecting a heel protector device selection. 
Three heel off-loading devices were subjected to trial at 2 
hospitals. Device selection was based on evaluation of heel 
elevation; reduction in friction and/or shear; maintenance 
of foot position; ease of use; and patient comfort.  

 Business Case Development 
 Stakeholders involved in the development of the QI ini-
tiative felt strongly that the device needed to be provided 
at no additional cost to patients who met inclusion crite-
ria: Braden Scale score 18 or less, limited mobility, and the 
presence of 2 or more comorbid conditions associated 
with an increased likelihood of HPU development. In ad-
dition, the device needed to be accessible and applied as 
soon as HPU risk was identifi ed. A business case was devel-
oped to obtain administrative and fi nancial support for 

 BOX 1. 

Principal Steps Undertaken to Develop and Implement the Heel Pressure Ulcer Prevention Initiative    

•   Select a heel protector using a logic program management model.  

•   Develop criteria for patients who require heel protectors.  
•    Development facility policies for heel pressure ulcer prevention, provision for nursing judgment to be used for selection of the optimal method 

for heel off-loading when a heel protector was not feasible.  

• Ensure adequate inventory and ready availability of the heel protector on inpatient units and emergency room.

• Enable staff to apply heel protector without a physician order.

•            Provide ongoing education for the quality initiative team (skin and wound care champions), to include targeted outcomes and their role in the 
quality improvement initiative.  

•    Educate hospital staff, including nurses, physical therapists, and occupational therapists, about the importance of heel pressure ulcer 
prevention and implementation of preventive interventions.  

  • Educate physicians, surgeons, managers, directors, and support staff about the initiative and its impact on patient outcomes.  
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the initiative. The business case was designed to ensure 
the initiative aligned with corporate goals and improved 
patient care outcomes while minimizing costs. 

 We reviewed our patient population to estimate the an-
nual usage and cost of the selected heel off-loading device. 
Target HPU occurrence rates were identifi ed, and cost as-
sociated with the anticipated rates was calculated according 
to 2 methods: (1) cost per HPU based on stage and (2) the 
Canadian Association of Wound Care cost/PU calculator. 
The business case was accepted, with the provision that 
audits would be conducted at predetermined intervals to 
assess adherence to appropriate device usage, HPU rates, 
and dollars spent on devices. The QI initiative was initially 
evaluated at 6 months. The initiative was adopted as stan-
dard of care in October 2009 after reviewing initial out-
comes. Point prevalence data were collected through 2013.    

  ■  Data Analysis 

 The team developed a data collection and analysis plan 
to study the effectiveness of the initiative. We received 
approval from the institutional ethics review board to 
retrospectively analyze and disseminate the results of 
the 4-year initiative. A 2009 point prevalence survey 
was used as a historical baseline and was compared with 
benchmarks for facility-acquired HPU after the initia-
tive was launched. Designated staff were trained to con-
duct periodic surveys to capture facility-acquired HPU 
prevalence, and adherence to the use of heel protectors 
as specifi ed in the prevention protocol. Competency in 
conduct of the survey was confi rmed by the educational 
supervisor. Our goals were a 25% reduction in occur-
rences of facility-acquired HPUs over the initial 6-month 
period and a 50% decrease in subsequent years. We 
sought to remain below the Canadian benchmark for 
facility-acquired HPU. Facility-acquired HPU occurrence 
rates were plotted graphically to ensure up-to-date com-
munication with the staff regarding outcomes.   

  ■  Outcomes 

 Retrospective analysis over a 4-year period (2009-2013) re-
vealed that 45% of inpatients were deemed at risk for a heel 
PU and nurses applied heel protectors for 36% of these pa-
tients. At 1 year after QI initiative implementation, the 
prevalence survey revealed a 28% decrease in the preva-
lence of facility-acquired HPUs (5.8% vs 4.2%). Prevalence 
of HPUs from 2009 to 2013 declined from 5.8% at baseline 
to 1.6%, representing a 72% decline over this 4-year period.   

  ■  Discussion 

 Following implementation of a QI initiative, we docu-
mented a sustained reduction in facility-acquired HPUs 
over a 4-year period. Our results differ from those of 
Gunninberg and Stotts, 18  who did not fi nd sustained re-

ductions in facility-acquired PUs with prolonged QI 
interventions. We believe that our sustained improve-
ment can be attributed to several factors. We ensured or-
ganizational change by gaining corporate, leadership, and 
interprofessional support at the beginning of the project. 
The acceptance of the business case that provided a justi-
fi cation of heel protectors at no charge to at-risk patients 
based on cost avoidance associated with the treatment of 
facility-acquired HPUs was also essential. We believe that 
regular compliance auditing and feedback from skin and 
wound care champions and unit managers was essential 
because it ensured nursing accountability with HPU pre-
vention efforts. In addition, provision of an evidence-
based protocol in place that enabled nurses to use clinical 
judgment when applying heel protectors, while simulta-
neously removing the need for a physician order, fostered 
a practice change. Finally, we designed a means for ensur-
ing the devices were easily obtainable encouraged practice 
changes needed to reduce HPU occurrences.   

  ■  Conclusions 

 An interdisciplinary skin and wound care team designed 
and implemented a QI initiative to reduce the occurrence 
of facility-acquired HPUs. While defi nitive conclusions 
concerning effi cacy cannot be drawn based on outcomes 
of a QI initiative, the sustained downward trend in facil-
ity-acquired HPU we achieved demonstrates the potential 
for ensuring sustained change with a carefully planned 
and executed QI initiative.   

 KEY POINTS 

    ✔ An interdisciplinary skin and wound care team designed and 
implemented a QI initiative to improve prevention of facility-ac-
quired HPUs.  

  ✔ Standardization of heel offl oading methods and devices 
helped staff adhere to best practices for HPU prevention.  

  ✔ Heel protectors were made easily accessible to staff; vol-
umes were regularly assessed, and stock was maintained on 
each nursing unit.  

  ✔ Ongoing education and adherence monitoring enhanced 
staff accountability and contribute to sustained positive out-
comes.         

  ■   ACKNOWLEDGMENTS 

 The author thanks Kersten Hammond for medical writing 
services and Lauren Baker for medical editorial services. 
Sage Products LLC provided fi nancial support for manu-
script development. The author maintained editorial 
control.   

Copyright © 2016 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.

JWOCN-D-14-00074_LR   131JWOCN-D-14-00074_LR   131 22/02/16   8:02 PM22/02/16   8:02 PM



132 Hanna-Bull J WOCN ■ March/April 2016

Copyright © 2016 Wound, Ostomy and Continence Nurses Society™. Unauthorized reproduction of this article is prohibited.

 ■   References 
     1.        Brem   H  ,     Maggi   J  ,     Nierman   D   , et al.    High cost of stage IV pres-

sure ulcers .  Am J Surg.   2010 ; 200 : 473-477 .  
     2.        Redelings   MD  ,     Lee   NE  ,     Sorvillo   F   .  Pressure ulcers: more lethal 

than we thought ?  Adv Skin Wound Care.   2005 ; 18 : 367-372 .  
     3.        Russo   CA  ,     Steiner   C  ,     Spector   W   .  Hospitalizations related to 

pressure ulcers among adults 18 years and older, 2006. 
Statistical Brief #64. Healthcare Cost and Untilization Project 
(HCUP) .  Rockville, MD :  Agency for Healthcare Research and 
Quality ;  2008 .  http://www.hcup-us.ahrq.gov/reports/stat-
briefs/sb64.jsp . Accessed June 9, 2014.  

     4.       International Pressure Ulcer Prevalence Survey  .  Hill-Rom Inc , 
 2010 . Data on fi le.  

     5.        House   S  ,     Giles   T  ,     Whitcomb   J   .  Benchmarking to the interna-
tional pressure ulcer prevalence survey .  J Wound Ostomy 
Continence Nurs.   2011 ; 38 : 254-259 .  

     6.        Jenkins   ML  ,     O’Neal   E   .  Pressure ulcer prevalence and incidence 
in acute care .  Adv Skin Wound Care.   2010 ; 23 : 556-559 .  

     7.        Bergstrom   N  ,     Braden   BJ  ,     Laguzza   A  ,     Holman   V   .  The Braden Scale 
for predicting pressure sore risk .  Nurs Res .  1987 ; 36 : 205-210 .  

     8.        Clegg   A  ,     Kring   D  ,     Plemmons   J  ,     Richbourg   L   .  North Carolina 
wound nurses examine heel pressure ulcers .  J Wound Ostomy 
Continence Nurs.   2009 ; 36 : 635-663 .  

     9.        VanGilder   C  ,     MacFarlane   G  ,     Meyer   S  ,     Lachenbruch   C   .  Body 
mass index, weight, and pressure ulcer prevalence: an analysis 
of the 2006–2007 International Pressure Ulcer Prevalence 
Surveys .  J Nurs Care Qual.   2009 ; 24 : 127-135 .  

     10.      Risk Assessment and Prevention of Pressure Ulcers (Revised) . 
 Toronto, Ontario, Canada :  Registered Nurses’ Association of 
Ontario ;  2005 .  

     11.       Prevention and Treatment of Pressure Ulcers: Quick Reference 
Guide  .  Washington, DC :  European Pressure Ulcer Advisory 
Panel and National Pressure Ulcer Advisory Panel ;  2009 .  

     12.        Walsh   JS  ,     Plonczynski   DJ   .  Evaluation of a protocol for preven-
tion of facility-acquired heel pressure ulcers .  J Wound Ostomy 
Continence Nurs.   2007 ; 34 : 178-183 .  

     13.        Cichowitz   A  ,     Pan   WR  ,     Ashton   M   .  The heel: anatomy, blood 
supply, and the pathophysiology of pressure ulcers .  Ann Plast 
Surg .  2009 ; 62 : 423-429 .  

     14.        Junkin   J  ,     Gray   M   .  Are pressure redistribution surfaces or 
heel protection devices effective for preventing heel pressure 
ulcers ?  J Wound Ostomy Continence Nurs.   2009 ; 36 :
 602-608 .  

     15.        Heyneman   A  ,     Vanderwee   K  ,     Grypdonck   M  ,     Defl oor   T   . 
 Effectiveness of two cushions in the prevention of heel pres-
sure ulcers .  Worldviews Evid Based Nurs.   2009 ; 6 : 114-120 .  

     16.        Padula   WV  ,     Mishra   MK  ,     Makic   MB  ,     Sullivan   PW   .  Improving 
the quality of pressure ulcer care with prevention: a cost-effec-
tiveness analysis .  Med Care.   2011 ; 49 : 385-392 .  

     17.        Millar   A  ,     Simeone   RS  ,     Carnevale   JT   .  Logic models: a systems 
tool for performance management .  Eval Program Plann.  
 2001 ; 24 : 73-81 .  

     18.        Gunninberg   L  ,     Stotts   NA   .  Tracking quality over time: what do 
pressure ulcer data show ?  Int J Qual Health Care .  2008 ; 20 :
 246-253 .       

 Call for Authors: Wound Care

• Continuous Quality Improvement projects, research reports, or institutional case studies focusing on innovative 
approaches to reduction of facility acquired pressure ulcers.

• Original research or literature review on causes and management of refractory wounds.
• Case studies, case series, review articles, or research reports on management of wound-related pain.
• Case studies, case series, review articles, or research reports on matrix dressings, human skin substitutes, growth 

factors, or other advanced wound therapies.
• Research reports or literature review on pathology, prevention, and management of biofi lms.
• Literature review and current guidelines on skin and wound care in neonates and infants.

JWOCN-D-14-00074_LR   132JWOCN-D-14-00074_LR   132 22/02/16   8:02 PM22/02/16   8:02 PM


