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ABSTRACT

Introduction: A hospital-acquired pressure ulcer (HAPU) is a localized lesion or injury to the underlying tissue
(wound) while the patient is on admission. It occurs when standardized nursing care is not correctly followed in the
presence of friction and shear, leading to skin or underlying tissue breakdown. Unfortunately, inadequate knowledge
of nurses to assess and provide standardized care for pressure ulcers or manage HAPUs results in patient harm. We
aim to share lessons from a reported HAPU incident and address the knowledge gap in patient safety risk assessment,
identification, and wound management at Nyaho Medical Centre (Accra, Ghana). Methods: A review of HAPU
incidents was conducted using quality improvement tools such as cause-and-effect analyses to identify
contributing factors and root causes. Subsequently, plan-do-study-act (PDSA) cycles were used to test interventions
to improve pressure ulcer assessments and wound management. A run chart was used to analyze and evaluate the
interventions over 12 weeks (Aug–Oct 2021). Results:Development of policies and a standard operating
procedure for pressure ulcers and wounds improved accuracy in identifying pressure ulcer risks and management
of wounds. Eighty-three patients were assessed with the pressure ulcer assessment tool. Complete (100%)
adherence to the pressure ulcer and wound policy and standard operating procedure (SOP) was achieved, and the
number of HAPUs decreased from five to one during the study period. Conclusion: This study demonstrated that
the combined use of quality methods and tools can be suitable for improving processes and outcomes for patients
at risk for HAPUs.
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INTRODUCTION

Hospital-acquired pressure ulcers (HAPUs) are defined
as “localized injury to the skin and/or underlying tissue
usually over a bony prominence because of pressure, or
in combination with shear.”[1] Risk factors include older
age, cognitive impairment, physical impairments, and
comorbid conditions that affect soft tissue integrity and
healing. Other risk factors include urinary inconti-
nence, edema, impaired microcirculation, hypoalbu-
minemia, and malnutrition.[2,3] Pressure ulcers affect
1.3 million to 3 million adults in the United States.
They are associated with decreased quality of life,
impaired function, complications such as infection,
poorer prognosis, and increased care costs.[3–6] Studies
revealed that HAPU is common in low- to middle-
income countries but is rarely researched.[7]

Interventions to prevent and reduce the severity of ulcers
have a positive effect rather than treating ulcers after they
have developed.[8] Generally, prevention of pressure ulcers
involves using risk assessment tools to identify persons at
higher risk and standardized care.[1,9] Commonly used risk
assessment tools include the Braden, Norton, andWaterlow
scales.[3,10] Standardized care includes ripple beds, reposi-
tioning, skin care, barrier creams, and nutritional supple-
mentation.[9] However, interventions may vary according
to patient characteristics such as comorbidities, mental
health conditions, and continuity of care (care setting). For
example, nutritional supplementation benefits the under-
nourished, and skin care helps incontinent patients.

Study Setting
Nyaho Medical Centre (NMC) is located in Ghana,

Africa. It is the oldest private group medical practice,
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and it seeks to achieve the highest quality and patient
safety standards of primary and specialist healthcare in
Ghana and the West African sub-region. It is a multispe-
cialty medical center committed to excellent clinical
practice and specialist healthcare delivery. It is grounded
in international best practices and core values such as
innovation, teamwork, quality care, patient- and family-
centered care, and a culture of trust.[11] NMC has four
branches in the Greater Accra region and one branch in
the Western region. NMC’s vision is to become Africa’s
most trusted name in healthcare. Its mission is to trans-
form patients’ lives by surpassing healthcare expecta-
tions and inspiring hope for a better Africa. In 2021 the
facility recorded 5340 inpatients, 20,132 emergencies,
and 68,434 outpatients.
NMC incident reporting and management systems

drive the desire to improve patient safety by learning
from critical analysis of incidents. A standing commit-
tee of dedicated multiprofessionals meets to perform a
systematic and nonpunitive review of all incidents. This
creates a diversity of expert opinions, resulting in
impartial learning from errors. Crucially, perspectives
from non-health disciplines contribute to desired out-
comes or actions that reduce harm incidents within the
organization.[7] NMC incident reporting and manage-
ment systems ensure that incident investigations are
also carried out in an atmosphere of trust where blame
and retribution are discouraged. In incidents involving
unethical professional behavior, indiscipline, or “crimi-
nality,” the process results in consideration of sanctions
and learning from errors. Actions resulting from the
incident management system focus on redesigning poli-
cies, processes of care, services, and procedures, and
changes to clinical care practices. Such actions have
resulted in measurable and sustained improvements in
reducing patient harm and HAPU risk.[12]

This quality improvement (QI) project aims to
increase adherence using a pressure ulcer risk assess-
ment tool and reduce the incidence of HAPU incidents
in NMC.

METHODS

A facility-based assessment of the following incident
was conducted in May 2021.

“My mother was admitted to this facility a couple of weeks

ago. I had been communicating with the medical team on her

progress until discharge. I was told that there was a bit of a

bedsore when she came in. On discharge, no one mentioned to

me that the bedsore had become this bad. How can I leave my

mother in your care for her to develop such big ulcers? No one

educated the family on discharge. I learned about this when I

engaged a nurse to care for her at home. Then she sends me

those horrible pictures of bedsores. I came down to take this

facility on, but before I came, I had shared these pictures with

the ward doctors, and they had mentioned to me that they had

forwarded them to the nurse manager in charge of the ward. I

am in communication with Dr. A to have a look at the ulcers

for possible debridement, and I want this hospital to take full

responsibility for this bedsore.”

Ethical clearance was not required for this QI project.
QI tools such as cause-and-effect analyses, plan-do-
study-act (PDSA) cycles, and run charts were used to ana-
lyze the incident’s root causes and evaluate improve-
ments made over time.

Cause-and-Effect Analysis
A fishbone diagram is a cause-and-effect analysis to

identify the most significant cause. This was carried out
to determine the factors that contributed to the HAPU
incident.[1] The most likely causes of the incident were
categorized as follows.

1. Facility issues: No policy on pressure ulcer and
wound management, no available tool for pressure
ulcer risk assessment, and no mechanical hoist to
assist with lifting patients.

2. Education and training: There was a knowledge
gap in pressure ulcer risk assessment, prevention,
and management; no policy and standard operating
procedure (SOP) training.

3. Behavior: Frequent change (turning) of patient’s
position was not done and documented, not listen-
ing to patients and family concerns.

4. Process: No process for pressure ulcer risk assess-
ment for a patient on admission, no patient safety
metric on pressure ulcer and wound care, lack of
patient care plan, and no discharge planning.

5. Staffing: Inadequate skill mix and shift supervisors;
knowledge gap in pressure ulcer risk assessment, pre-
vention, and management; and no staff orientation
and competence assessment.

The five whys is an iterative technique to explore rela-
tionships underlying a particular problem.[13] The
objective was to determine the root cause of the HAPU
by repeating the question “Why?” five times. With each
answer framing the basis of the next question, it deter-
mines that there are multiple causes for the incident
that need to be considered. Together, the five whys and
fishbone diagram help identify all the barriers that limit
compliance with best practices for patient safety and
quality.[13]

Plan-Do-Study-Act (PDSA)
PDSA is a quality improvement method used to test

interventions efficiently.[14] This concept involves struc-
tured, iterative tests of change. The team (comprising
nurses, doctors, pharmacists, and orderlies [housekeep-
ing staff]) brainstormed for interventions. Two cycles
were completed to assess the accuracy of the pressure
ulcer assessment tool for identifying patients with or at
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risk for developing HAPUs. These cycles are described in
the following section.

Run Chart
A run chart is a line graph of data plotted over a

period to show changes and patterns in data.[15] It
depicts graphically how a process is performed or how
the data values change over time. A run chart was used
to focus attention on variations (intentional and unin-
tentional) in the interventions and to track useful infor-
mation for predicting further trends for analysis and
evaluation of the intervention data.

Measures
The following key performance indicators (KPIs) were

used to document and measure the improvements dur-
ing the study period.

• Number of reported HAPU incidents
• Number of worsening pre-existing pressure ulcers
• Percentage adherence or compliance to pressure ulcer
policy and SOP

• Percentage adherence with the use of a pressure ulcer
risk assessment tool

INTERVENTIONS

The team studied the findings from cause-and-effect
analyses (i.e., fishbone diagram [Fig. 1] and five whys)
to determine suitable interventions for amelioration

(Fig. 1). The interventions were tested with PDSA cycles
and analyzed over time with a run chart. The team
applied a bundle of improvement strategies (interven-
tions) that included the following:

1. Development of pressure ulcer and wound manage-
ment policy and SOP with compliance monitoring

2. Adaptation of pressure ulcer risk assessment tools dur-
ing the patient evaluation process upon admission

3. Determination of key performance indicators for
measuring and reporting pressure ulcers

4. Staff education and training on pressure ulcer risk
assessment, prevention, and wound management

5. Strengthening a culture of patient safety
6. Instituting the use of nursing processes to plan care

for pressure ulcers and wounds
7. Provide patient and family education on the man-

agement of bedsores upon discharge

PDSA Cycle 1 – Initial (Baseline) Assessment
Aim: Test the accuracy of the pressure ulcer assess-

ment tool for identifying patients with or at risk for
developing pressure ulcers.
Plan: Develop and train all nurses on the pressure

ulcer and wound policy, SOP, and pressure ulcer assess-
ment tool.
Do: Nurses use the pressure ulcer assessment tool to

assess all patients before and during admission. The
charge nurse of the ward monitors compliance with the
use of the pressure ulcer assessment tool.

Figure 1. Fishbone diagram showing root cause analysis of the hospital-acquired pressure ulcer incident. SOP: standard operating procedure.
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Study: The nurses’ compliance with the pressure
ulcer risk assessment tool was initially poor, owing to
the high nurse attrition rate in the ward. Newly employed
nurses were unaware of the use of the pressure ulcer risk
assessment tool. The team discussed the low use of the
pressure ulcer assessment tool and assigned the charge
nurse to include orientation on the pressure ulcer assess-
ment tool as part of onboarding new nurses to the ward.
Act: We developed a training schedule for all nurses

to use the pressure ulcer assessment tool to identify
patients with pressure ulcers or at risk of developing
pressure ulcers.

PDSACycle 2 – Repeat Assessment
Aim: To retest the effectiveness of and increase

adherence with using the pressure ulcer risk assessment
tool.
Plan: Strengthen the patient safety culture in NMC

and re-train all nurses on the pressure ulcer and wound
policy, SOP, and pressure ulcer assessment tool.
Do: New nursing processes were introduced to help

plan care for pressure ulcers and wounds. KPIs for
HAPUs were developed and reported. Education on
managing bedsores was provided to patients and fami-
lies upon discharge.
Study: There was an improvement in nurses’ compli-

ance with the use of the pressure ulcer risk assessment.
There was also an improvement in the number of
reported pressure ulcer incidents (from five to one) dur-
ing the project implementation period. Among 83
patients assessed with the pressure ulcer assessment
tool, there was one identified incident of pressure ulcer.
Act: The team strengthened (built) a culture of

patient safety in NMC; ensured continued staff educa-
tion and training on pressure ulcer risk assessment, pre-
vention, and wound management; and instituted a
discharge process that ensured discharge education on
pressure ulcers for patients and provided discharge sum-
maries to patients.

RESULTS

A total of 83 patients were evaluated with the pressure
ulcer assessment tool during the study period. There
was a significant improvement in the number of HAPUs
reported (decreased from five to one) during the study
period (Fig. 2). Complete (100%) adherence to pressure
ulcer assessment and SOPs was achieved for all patients
(Fig. 3), which facilitated the improvement in HAPUs.

DISCUSSION

Development of Policies and Procedures
with ComplianceMonitoring
HAPUs have a substantial effect on the health-related

quality of life of patients.[16,17] Most are preventable,
and there is a clear link between HAPUs and vulnerable
adults.[5,18] There is also a significant effect of the finan-
cial burden on health service, patients, and their fami-
lies.[4] Following the incident that was reported in May
2021, NMC developed a policy on pressure ulcer pre-
vention and wound management. The policy and SOP
provided a standardized, validated tool and approach to
wound care within the framework of holistic care. This
ensures appropriate management of acute, surgical, and
chronic wounds and ensures that the most appropriate
product is used for optimum wound healing, patient
comfort, and cost-effectiveness. Furthermore, it ensured
that no act or omission on the nurse’s part would lead
to inappropriate wound management in NMC. The pol-
icy and SOP promoted a coordinated and systematic
approach to wound management, addressing symptom
control, treatment materials (consumables), and main-
taining the individual’s quality of life while recognizing
that complete healing is not always achievable.
We engaged in regular policy and SOP compliance

monitoring to reinforce best practices to prevent patients
at risk from developing pressure ulcers. Daily monitoring
and reporting of patients at risk of developing pressure

Figure 2. Number of pressure ulcer (PU) incidents recorded. SOP: standard operating procedure.
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ulcers are done, as well as spot-checks and audits. This
ensured internal control processes were adhered to and
consolidated learning from compliance reported was tak-
ing place.

Adaptation of Pressure Ulcer Risk
Assessment During Patient Evaluation
UponAdmission
The use of pressure ulcer risk assessment tools or

scales is a component of the assessment process used to
identify individuals at risk of developing a pressure
ulcer (Fig. 4). The tool was adapted to suit the context
of NMC per the developed policy and SOP of NMC. Sec-
tions to describe the pressure ulcer, the area assessed,
and guidance for the type of dressing or treatment to
apply were incorporated to create a comprehensive
assessment tool.

Developing andReporting of Key
Performance Indicators
Quality evaluations are usually based on key perfor-

mance indicators (KPIs). KPIs are standardized measure-
ments for quantitative data that may be related to the
quality of service or performance.[17] To perform this
task, KPIs must meet quality criteria themselves to pro-
duce accurate and reliable data.[19] Metrics to monitor
performance and ensure quality and safety were devel-
oped, monitored, and reported daily and monthly.

Staff Education and Training
Previous studies show that nurses’ knowledge and skills

vary within different HAPU prevention domains[20,21] and
that nurses have a greater ability to recognize and prevent
the risks of HAPUs.[16] However, many nurses are unable
to identify pressure ulcer prevention protocols,[18] reduce
the amount of pressure on the tissue,[20] or classify and
assess pressure ulcer risk.[18] Furthermore, nurses may
have limited knowledge of pressure ulcer development[19]

and risk reduction.[22] Nurses who frequently take care of
patients with pressure ulcers[23] and receive pressure ulcer

training[23] have better prevention and treatment knowl-
edge than those with less training.
Following assessments of the staff’s learning and

training needs, NMC designed simulation training to
address the knowledge gap on pressure ulcer risk assess-
ment, prevention, and wound management. The train-
ing covered patient assessment and pressure ulcer risk
identification, prevention of pressure ulcers and man-
agement of wounds, policy, SOP adherence, the use of
the pressure ulcer risk assessment tool, and incident
reporting and documentation. Based on the hierarchy
of effectiveness of interventions, a “force function” ini-
tiative was instituted at the end of each pressure ulcer
assessment and wound management training, which
mandated all new joiners to score not less than 80%
pass mark after the training to demonstrate adequate
knowledge and understating of pressure ulcer assess-
ment, use of the pressure ulcer risk assessment tool,
wound management, and culture of safety.

Strengthening a Culture of Patient Safety
Employing a clinical workforce strong in numbers

and capabilities and designing the nursing workforce to
prevent burnout (work overload) are critical patient
safety parameters.[19,24] However, even the most capable
workforce is fallible.[19] Moreover, introducing new staff
or new healthcare technology brings many unantici-
pated opportunities for errors.[21] Therefore, improving
patient safety requires more than relying on identifying
and measuring patient safety indicators, building inci-
dent reporting, and reviewing processes and manage-
ment systems; it also includes a structured workforce
and well-designed work processes. This requires an
organizational commitment to safe staffing, adequate
skill mix to provide supervision during shifts, vigi-
lance for detection of potential errors, analyzing and
addressing errors when they occur, and continuous
learning.[25]

Ensuring a culture of safety and implementing inter-
ventions to reduce the incidence of pressure ulcers

Figure 3. Percentage adherence with the use of the patient pressure ulcer (PU) risk assessment tool. PDSA: plan-do-study-act.
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became a necessity. After the reported incident, we started
a rigorous patient and staff safety campaign to build a cul-
ture of safety in NMC. The focus was to ensure that staff
understood the importance of safety, exhibited positive
safety behaviors, and adhered to the pressure ulcer and
wound management policy. To achieve this, it was critical
to promote a “just culture” at NMC. We created an atmo-
sphere of trust whereby staff were recognized and rewarded
for reporting safety-related incidents, including those that
never reached the staff and patients (near misses).[11]

Patient and Family Education upon
Discharge
The World Health Organization considers that health

education is not limited to disseminating health-related
information but also “fostering the motivation, skills,
and confidence (self-efficacy) necessary to take action
to improve health”.[26] Patient involvement in their
own healthcare process are important aspect of health-
care provision.[27] Benefits of patient involvement

include increased motivation and knowledge about
health and illness, resulting in patients having increased
capacity to monitor and look after themselves, increased
patient safety, and better health outcomes.[28]

The HAPU incident that occurred at our institution
revealed that no education was provided to the patient
and relatives upon discharge. This necessitated educat-
ing patients at risk for pressure ulcers on discharge and
issuing a discharge summary to patients and their
relatives.

Limitations
This study was a short project limited to one ward at

NMC. The circumstances and findings may not be the
same in other wards or hospitals.

CONCLUSION

Development of policies, SOPs, and training for
assessing and managing pressure ulcers and wounds

Figure 4. Adaptive pressure ulcer risk assessment tool.
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reduced the number of HAPUs during a 12-week period.
This study demonstrated that the combined use of qual-
ity methods and tools can be suitable for improving
processes and outcomes for patients at risk for HAPUs.
The findings from this improvement project will be
shared across our organization at quality and safety
conferences and workshops for shared learning. To
ensure sustainability, the QI team continues to measure
and report KPIs to the clinical governance subcommit-
tee. We intend to implement similar improvements in
other patient care areas.
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