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ABSTRACT

Background At Heart Hospital in Doha, Qatar (HH),
127 pressure injuries (PI) were identified in 2014,
corresponding to an incidence of 6.1/1000 patient-days
in first 4 months of 2014. Hospital-acquired pressure
injury (HAPI) is one of the most common preventable
complications of hospitalisation. HAPI significantly
increases healthcare costs, including use of resources
(dressings, support surfaces, nursing care time and
medications). They also have a significant impact on
patients in terms of pain, worsened quality of life,
psychological trauma and increased length of stay.
Working with the Institute for Healthcare Improvement
(IHI), we implemented evidence-based practices in all In
patient Units at HH with the aim of reducing the number of
HAPIs by 60% within 2 years.
Methods In collaboration with IHI, our multidisciplinary
clinical and risk assessment teams tested several changes
and implemented a successful programme. The Surface,
Skin inspection, Keep moving, Incontinence and Nutrition
bundle was implemented. Signs, turning clocks and PI
incidence ‘calendars’ were used in the units as reminders.
Attention was paid to endotracheal tube ties in order to
address device-related pressure injuries. Counts of HAPI
(incidence) and number of PIs per 100 patients surveyed
(prevalence) were prominently displayed. Changes
were tested using the Plan-Do-Study-Act methodology.
Statistical analysis using the independent t-test was
applied to detect the significance of any difference in the
incidence of HAPI before and after implementation of the
changes.
Results The incidence of HAPI dropped from 6.1/1000
patient-days to 1.1/1000 patient-days, an 83.5%
reduction. The prevalence, based on quarterly survey
fell from 9.7/100 patients surveyed to 2.0/100 patients
surveyed, a 73.4% decline.
Conclusions The interventions proved to be successful,
reducing the incidence of PI by >80%. The outcomes were
sustained over a 4-year period.

INTRODUCTION
Problem description
Heart Hospital (HH) teams observed high
rates of pressure injuries in 2014. The total
number of hospital-
acquired pressure
injury (HAPI) reported that year was 127.
As majority of pressure injuries (PIs) are

preventable adverse events1 and continue to
be a worldwide problem in healthcare despite
the availability of guidelines, education and
equipment, a commitment was made to
examine the issue, identify causes and address
the problem as priority.
The prevalence of PI at HH was, and still
is, being reported through the National Database of Nursing Quality Indicators (NDNQI).
More than 2000 US hospitals and 98% of
Magnet recognised facilities participate in
the NDNQI programme to measure nursing
quality and improve their outcomes. NDNQI
directs participating institutions to conduct a
quarterly survey of all patients to determine
the prevalence of PI. In the first quarter of
2014, HH found a prevalence of 6.67%,
which far exceeded the NDNQI Magnet
benchmark. The benchmark mean for HAPIs
for the year 2014 was 1.74%. Other studies
have reported a PI prevalence ranging from
4.3% to 30.8%.2–7
It appeared that the majority of PI occurred
in the intensive care units (ICU). For
example, in January 2014 there were 24 PIs
reported, >50% of which occurred in the ICU
setting.
Setting
HH is a tertiary cardiac facility in Doha,
Qatar. This effort began as a pilot project
in the Cardio Thoracic Intensive Care Unit
(CTICU) in April 2014. The CTICU is a
Twelve-
bedded unit that serves postcardiac
surgery patients. The undertaking was then
rolled out to all patient care units, including
one other ICU and four high dependency
units.
Available knowledge
A PI is ‘a localised injury to skin or underlying tissue, usually over a bony prominence,
as a result of pressure or pressure in combination with shear’.8 PIs vary in severity and
can be classified into ‘stages’. The European
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Table 1 The National Pressure Ulcer Advisory Panel-European Pressure Ulcer Advisory Panel classification system for
pressure ulcers8
Stage

Description

I

Non-blanching erythema of intact skin. Differential diagnoses include dermatitis, neurogenic ulcer and
deep tissue pressure injury.
Partial thickness skin loss including epidermis. Dermis is exposed but intact, or there may be ruptured
blisters.

II
III

Full-thickness skin loss including epidermis and dermis. Adipose tissue may be visible and granulation
tissue can be seen.

IV

Full-thickness skin and tissue loss which exposes underlying muscle, tendon, bone or ligament.

Unstageable
Deep tissue injury

Full-thickness with tissue loss, the extent of which cannot be assessed due to slough or eschar.
Intact skin with persistent deep red or maroon discolouration.

Pressure Ulcer Advisory Panel classifies them into six
stages (table 1).
PIs are an important, often underappreciated patient
safety issue, and for the patients themselves, an extremely
painful event. Furthermore, they represent a substantial
financial burden to the organisation.9 The overall costs
to the healthcare system include resources such as dressings, support surfaces, cushions and medication, nursing
care time for repositioning and assessment, surgery time
and associated expense and increased length of stay. PIs
have a significant impact on health-related quality of life.
They are associated with pain, put the patient at risk for
infections and sepsis and may lead to increases in length
of stay and mortality.10 In addition, they put patients at
risk of psychological trauma and worsened post-discharge
quality of life, including absence from work.1
Regular skin inspection plays a vital role in PI prevention, allowing detection of the earliest signs of PI. Skin
should be reinspected during every shift to note changes
in colour or texture. Patients with darker skin colour may
be at increased risk of PI development11 because their
skin might not develop the telltale red colour or such
colour change may be difficult to identify.
Frequent repositioning is one of the oldest forms of PI
prevention and remains important to this day.12 Pressure
on bony prominences such as the coccyx, trochanters,
heels and occiput can be minimised by using turning
schedules, for example, every 2 hours, and elevating
patients’ heels off of the mattress. Turning the patient
every 2 hours is based on the studies of tissue interface
pressures in healthy volunteers.13 14
Management of moisture is thought to be another
important factor contributing to the prevention of PI.
Supplies should be made available at the bedside of each
at-risk patient who is incontinent, in order to help the staff
to immediately clean, dry and protect the patient’s skin
after each episode of incontinence. The IHI Five Million
Lives Campaign2 recommends to ‘provide premoistened,
disposable barrier wipes to help cleanse, moisturise,
deodorise and protect patients from perineal dermatitis
due to incontinence’.
2

Rationale
After realising that we had a significant problem with
PI at HH, a thorough analysis was performed by our
improvement task force. This revealed that the majority
of the cases were coming from ICUs, where patients
were acutely ill and with multiple comorbidities. We also
noted a significant number of medical device-
related
PI reported from these units, caused by endotracheal
tubes and oxygen bilevel positive airway pressure/continuous positive airway pressure masks. In addition, due to
restricted mobility and other factors like diarrhoea, these
patients were more susceptible to PI development.
We hypothesised that there was insufficient awareness
of the importance of preventive measures as well as a
lack of structure around their application. We theorised
that implementation of a bundle approach to apply
the already proven preventive measures would result in
substantial improvement in their use, and consequently
in the prevalence of PI.
Aim
To achieve a 60% reduction in hospital acquired HAPI in
inpatient units of HH, Doha, by 31 December 2018.
Objectives
1. To decrease the incidence of HAPI in the inpatient
units of HH.
2. To follow evidence-based practices using a multidisciplinary team approach.
3. To adopt preventive strategies for PI rather than resorting to treatment.
METHODS
Context
The staff at HH was relatively new to QI methods. In
order to build capacity for improvement, the parent
organisation, Hamad Medical Corporation, initiated a
collaboration with the Institute for Healthcare Improvement (IHI). The overall effort, Best Care Always, aimed to
make improvements in the critical care areas, the general
wards and the perioperative care setting. The HAPI work
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we describe in this paper formed a part of the overall
effort.
Interventions
Using the IHI’s collaborative model, the project brought
together frontline healthcare staff from ICUs and
telemetry units. This included nurses, physicians, dietitians, physiotherapists, respiratory therapists, wound
care nurses and quality advisors, who formed a highly
successful and motivated working collaboration. We did a
Pareto analysis with the team and identified some major
practice gaps. These included lack of proper assessment
using the Braden Scale, non-compliance to preventive
measures and unavailability of barrier creams. The Model
for Improvement framework was used to drive continuous improvement. Briefly, the Model for Improvement
advocates structuring an improvement project by setting
an aim statement, defining measures (how will you know
that a change is an improvement) and selecting changes
worthy of testing. Subsequently, Plan-
Do-
Study-
Act
(PDSA) are used to test change ideas.
Risk assessment has long been accepted as a necessary
precursor to PI prevention. Early recognition of patients
who are at risk of developing PI is an integral part of any
prevention strategy. We were already using the Braden
Scale to help our healthcare professionals to assess each
patient’s risk of developing pressure ulcers.15 Prior to
testing changes, our nurses were re-
educated on the
proper use of the Braden Scale. Small group education
sessions as well as hands-on training were provided. Reinforcement of this education from time to time was also
done.
The use of, and education about, the Braden Scale was
not considered a test of change as it had been hospital
policy for several years. ‘PDSA’ methodology was therefore not used for this preparatory work. Nonetheless,
the effectiveness of the education was tested by posteducational evaluation of recipient knowledge by Nurse
Educators.
Changes tested
Based on the analysis of PIs at HH, several changes were
tested.
SSKIN bundle
The first change was to introduce the ‘SSKIN’ bundle.
The SSKIN bundle includes attention to:
►► Surface: make sure that the patient has the right
support surface.
►► Skin inspection: early and regular inspection.
►► Keep the patient moving.
►► Incontinence/moisture: keep the patient clean and
dry.
►► Nutrition/hydration: ensure the patient has the right
diet and plenty of fluids.
These are all evidence-
based practices with ample
supportive literature.8 16 In preparation for SSKIN bundle
introduction, all bedside nurses were educated in the
Gupta P, et al. BMJ Open Quality 2020;9:e000905. doi:10.1136/bmjoq-2019-000905

bundle elements. Ensuring an implementation that
worked at HH required several tests of change. Most of
the elements of the bundle were ensured by using an
audit form.
SSKIN bundle audit
Plan/Do
In order to ensure compliance with the SSKIN bundle, an
auditing checklist tool was tested. It was first tested with
one nurse and one patient.
Study/Act
The tool was modified slightly based on feedback from
Nurses and was then adopted.
Support surfaces
Plan/Do
Air mattresses were in use for all patients at the beginning of the project, however, heel protectors were not.
Therefore, we started using heel protection in the form
of padding for all patients who could not easily reposition
their legs/feet.
Study/Act
The use of heel protectors when indicated was added to
the bundle audit and proved easy to implement, so the
change was adopted.
Turning clock
Plan/Do
Part of the bundle is to ‘keep the patient moving’. For those
who cannot move on their own, turning every 2 hours is
commonly recommended. To serve as a reminder for the
bedside nurse, a ‘turning clock’ was tested (figure 1).
Study/Act
The turning clock resulted in much better compliance
with regular turning, so was adopted. As it turned out,
this clock also served as a reminder for regular skin
inspection. Based on learning from this test, the turning
schedule was synchronised with other patient care activities that involve turning, for example, a morning portable
chest X-ray.
Barrier cream
Plan/Do #1
A proper barrier cream was not in widespread use at the
start of this effort. In fact, it was in short supply. The initial
test was to use the barrier product (cream or spray) on
nasogastric and endotracheal tube securement sites to
prevent skin peeling and on dependent areas of patients
with incontinence.
Study/Act #1
A small supply was secured from the wound care nurses
and it was given to the unit head nurses to test on few
patients.
The product appeared to be effective, so it was adopted
for limited use until more supply could be obtained.
3
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Figure 1

Pressure injury prevention turning clock.

Later on, with assistance from hospital leadership, barrier
cream became a regular Stores item.

made by physician order for high-risk patients as per the
Nursing Nutritional Screening Score.

Nutritional assessment
Poor nutritional status also contributes to the development of PI.3 17 18 We included a dietitian on our PI Task
Team in order to advise on the nutritional needs of
patients. Patients at risk for PI often have higher than
usual caloric needs and different nutrient requirements.
Those with PIs need extra protein in order to heal the
wound. Prior to this project, dietitian referrals were only

Plan/Do
For this effort, the dietitian made rounds on every patient
and ‘self-referred’ (a physician order was still required)
for those she deemed to be at high risk. This made it sure
that each at-risk patient had a nutrition plan in place.

Table 2 Different change ideas tested as PDSA for visual reminders
Change tested

Plan/Do

Study/Act

Wrist band

A wrist band similar to the ID band, but in a
different colour, was used to identify high-risk
patients.
Prior to the introduction of the EMR (Electronic
Medical Records), a coloured dot was placed
on the chart to indicate high risk.

Several staff members were confused, as in
many cases this was a third wrist band, next to
ID and allergy bands.
Medical records objected, as they already used
coloured dots for other purposes and, again,
there was confusion.

Coloured dot on medical
record
Coloured dot with PI written
on it

To differentiate from other marks on the chart, This proved quite cumbersome and was
the initials 'PI’ were added to the dot.
abandoned.

Sticker on patient’s room
door

Moving the reminder to the patient’s door was Again, the PI sticker seemed lost among the
tried next.
other warning stickers on the doors, such as
infection control precautions and fall risk.
The reminder was next tried on the whiteboard As this is a location that caregivers already look
inside each room where other information
for information, this test finally proved successful
such as expected discharge date is located.
and was adopted.

Sticker inside room on the
patient’s whiteboard
PI, pressure injury.

4
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Figure 2

Number of pressure injuries per month. SSKIN, Surface, Skin inspection, Keep moving, Incontinence and Nutrition.

Study/ Act
The ‘self-
referral’ process resulted in far more at-
risk
patients being assessed and plans being made. Direct
dietitian involvement also improved nutritional practices,
for example, discouraging parenteral and encouraging
enteral nutrition. The next change planned for testing
is to ensure compliance with the institution’s Enteral
Feeding Guideline.
Device-related pressure injury prevention
An often overlooked type of PI is related to devices such
as nasogastric and endotracheal tubes. We included
a respiratory therapist on our team to advise on the

prevention of device-related PI. PIs due to the endotracheal tube itself are a major concern, which could be due
to failure to follow the manufacturer’s recommendations.
Endotracheal tube tie repositioning
Plan/Do
Endotracheal tube ties were repositioned regularly to
prevent device-related PI. We started with following the
manufacturer’s guidelines. The package insert for the
endotracheal tube securement device we use, the Hollister
Anchor Fast, recommends that the endotracheal tube be
repositioned every 2 hours.19

Figure 3 Number of pressure injuries per 1000 patient-days (pressure injury density/incidence rate). SSKIN, Surface, Skin
inspection, Keep moving, Incontinence and Nutrition.
Gupta P, et al. BMJ Open Quality 2020;9:e000905. doi:10.1136/bmjoq-2019-000905
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Figure 4

Stage 2 and above pressure injuries per 1000 patient-days (pressure injury density/incidence rate).

Study/Act
After implementing this approach, device-related PI were
reduced, especially stage 1 injuries.
NDNQI Pressure Injury Educational Module
To further consolidate knowledge about the causes and
prevention of PI, each nurse was asked to complete
the NDNQI Pressure Injury Educational Module. The
successful completion of the module includes a self-
assessment, which all nurses were required to complete.
Display of data
In order to keep performance ‘front of mind’ and to
demonstrate institutional commitment, PI data were
displayed in a prominent place, which was also easily
accessible by patients and their families.
Plan/Do
Run charts and other information about the project were
displayed in a central location.

Study/Act
After some time, it became clear that data display using
standard QI methodology was not universally understood. Therefore, a ‘pressure injury calendar’ was posted.
This calendar showed, for every day, whether there was a
new PI or not on the unit, using a ‘smiley face’ to indicate
‘no PI’. When success began to accrue, the streak of days
without a PI became obvious and was very motivational.
PI risk reminders
A method to make sure all care givers are aware of the
patients at high risk (per Braden Score) helps to remind
them of the need to execute all components of the
SSKIN bundle as well as the other measures we implemented. The evolution of this change nicely demonstrates the use of the PDSA method (table 2). Each of
the changes were tested on only one or two patients,
with one or two nurses, over 1 or 2 days. This resulted

Figure 5 Number of pressure injuries per 100 patients surveyed (prevalence). SSKIN, Surface, Skin inspection, Keep moving,
Incontinence and Nutrition.
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Figure 6

Number of stage 2 and above pressure injuries per 100 patients surveyed.

Analysis
The outcomes of the project were analysed in two ways.
Using standard ‘run chart rules’ which detect statistically
significant changes in outcomes over time, each measure
was assessed on a regular basis for significant changes. In
addition, using a ‘before intervention’ and ‘after intervention’ analysis using Independent Student’s t-test, the
significance of the outcomes was assessed.

RESULTS
After spread from the pilot unit to the rest of the facility,
this collaborative approach resulted in an 83.4% reduction in the total number of HAPI reported in all inpatient
units.
The annual count of HAPI was reduced from 127 in
2014 to 21 in 2018 (figure 2). The run chart displayed
in this figure is annotated to show the progressive implementation of some of the changes tested. It appears that
attention to the SSKIN bundle had the biggest impact.
In terms of PI density or incidence rate per 1000
patient-days, it dropped from 6.1 per 1000 patient-days to
1.1 per 1000 patient-days (figure 3).
Similarly, the incidence rate of PI stage 2 and above was
reduced from 5.7 per 1000 patient-days to 0.7 per 1000
patient-days (figure 4). This represents an 87.7% reduction, even greater than the reduction seen for all PIs.
This implies that this approach reduced the incidence of
PI, and prevented the progression of stage 1 PI to more
advanced PI.
Analysis of the data using the independent t-test showed
that the reduction in PI incidence for the 5 months
before the intervention (81 PIs over 12 354 patient-days)
compared with the 5 months after the intervention (28
PIs over 13 335 patient-days) was statistically significant
(p<0.0001).
There was also a remarkable reduction in the prevalence of PI as determined by the quarterly survey of
every patient in the hospital. Using survey data from 20
quarters, conducted on 1701 patients, we noted a 79.4%
reduction from 9.7 per 100 patients to 2 per 100 patients
(figure 5).
For stage 2 and above PI, the prevalence was reduced
73.4%, from 6.4 per 100 patients to 1.7 per 100 patients
(figure 6).
These results have been sustained for >4 years and the
improvement still persists.
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in an efficient testing of several options, avoiding widespread implementation of an approach that would not
work.
STUDY OF THE INTERVENTIONS
Outcome measures
The data collection for PI was done using our incident
reporting system. We specifically included stage 1 PI,
which in many studies is not reported and/or excluded.
Incidence rates were calculated accordingly.
Quarterly prevalence surveys were also conducted
hospital-
wide, every quarter. All eligible patients were
assessed by a task force of experts composed of wound
care nurses, quality improvement professionals and frontline staff. Community-
acquired PIs are excluded from
the data as patients are not infrequently admitted to the
facility with PIs.
Process measures
Each of the changes tested were assessed by qualitative as
well as quantitative measures. The compliance with the
use of each of the changes was measured for each change,
such as per cent compliance with the SSKIN bundle as a
whole and for each of the bundle elements, endotracheal
tube tie repositioning, education module completion,
etc. Equally important were the subjective impressions of
the frontline staff on the feasibility and success of each
change that was tested.
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DISCUSSION
Summary
During this quality initiative, we achieved remarkable
results. The implementation of a ‘bundle’ of preventive
measures resulted in a dramatically greater improvement
than our initial aim of 60%. The total number of HAPI
reported in 2014 was 127. This was reduced to 21 in 2018,
an 83.4% reduction in incidence. Prevalence by quarterly survey fell from 9.7 per 100 patients surveyed to 2
per 100 patients (79.4%). For stage 2 and above PI, we
saw a reduction from 6.4 per 100 patients to 1.7 per 100
patients (73.4%).
Interpretation
As can be seen in figure 2, the improvement in PI incidence was progressive over time. By the nature of the
methodology, using iterative, sequential improvements
across multiple changes that were tested, it is very difficult
to say with any confidence which changes were responsible for improvement and how much did a specific
change contribute to the overall result. The annotations
in the run chart in figure 2 suggest that two of the more
important changes were the introduction of the SSKIN
bundle and the display of data using the PI incidence
calendar.
The project had a profound, though not quantifiable,
impact on the hospital staff, especially the nursing staff.
Over the course of the Best Care Always project, which
included this PI work, the degree of familiarity, indeed
competence, with QI methods displayed by frontline staff
soared. Along with this, and buoyed by the success of the
project, an institutional belief in the power and utility of
QI was born and is thriving.
There were many challenges faced during the project.
They included:
►► A lack of understanding of the risk assessment tool.
►► Staff was not aware of their data so there was no sense
of urgency, no ‘burning platform’.
►► There was no appreciation of the importance of
device related PI.
►► Barrier cream availability was limited.
An important issue that was addressed during the Best
Care Always initiative was reluctance to report adverse
outcomes. In order to encourage reporting as we tried to
promote a ‘no blame culture’, we attempted to recognise
and celebrate staff who overcame their reluctance. Staffs
are appreciated for their participation and performance
by emails, and celebrating success. Some frontline staffs
are rewarded for reporting through recognition during
our annual patient caring and safety campaign. Such
recognition hopefully increases the confidence of the
staff in reporting without fear.
Strengths and lessons learnt
There are several strengths to this programme:
►► Evidence-
based
healthcare
practices
implemented.
►► Results have been demonstrably sustained.
8

were

Nurses were educated or had their knowledge
on-
one
refreshed in a multimodal way, using one-
interaction, small groups and online seminars.
►► The entire approach involved the whole multidisciplinary team.
►► Data were made highly visible by displaying it on each
unit’s quality board.
►► Successes and challenges were presented at leadership meetings keeping the profile of the work high.
There were several lessons learnt during the course of
this initiative. The first lesson we learnt is how vital it is
to involve key stakeholders and a multidisciplinary team
right from the start. Initially, this can be difficult but a
good start leads to a successful and sustainable outcome.
Second, we learnt that frontline staff should be aware of
their own unit’s data. Unless they are provided with their
data, it is really impossible to create any sense of urgency.
We provided real-time data to them and they were able to
make striking improvement.
Involving our Respiratory Therapy department for
medical device-related PI proved a success and we were
subsequently able to involve them in other initiatives
as well. This initiative has resulted in substantial team
building.
►►

CONCLUSIONS
This initiative demonstrated the value of using a proven
quality improvement approach, the model for improvement, including small tests of change in the form of PDSA
cycles. These tests allowed us to incorporate evidence-
based practice into the daily routine and make a significant difference in patient outcomes.20 Our data showed
that timely identification and management of PI can halt
progression to worse stage PI.
Hospital acquired HAPI represent a significant cost
to healthcare facilities. Prevention of PIs is a key, essential part of nursing practice. Unless proper measures are
taken for prevention, incidence will likely keep increasing
as will associated costs.
This initiative had a positive impact on patients, staff
and the whole organisation. For patients it reduced the
risk of PIs, resulting in a better quality of life and less time
needed in hospital. For the organisation, reduced costs
and staff time associated with ulcer treatment, and fewer
extended hospital stays. Finally, for the staff, satisfaction
of achieving better outcomes for their patients and the
acquisition of quality improvement skills to apply to other
improvement projects.
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