
Pressure ulcers (PUs) have been identi ed as a 
worldwide problem that contribute signiPP  cantly 
to increasing healthcare costs, the compromis-

ing of an individual’s health, morbidity and in some 
cases mortality (Vollman, 2010). The worldwide prev-
alence of PUs in the ICU remains high and is docu-
mented between 3 percent and 50 percent (Berlowitz,
2014; Elliott, McKinley, Fox, 2008). PUs are inter-
nationally recognised as an important and mostly 
avoidable indicator of health care quality.  PU severity 
is described using a Stage I through IV classi  cation
system, with Stage I representing the earliest stag-
es of PU formation, and Stage IV representing the
severest grade of PUs that are characterised by full 
thickness tissue loss and exposed bone, tendon or 
muscle tissue. PUs occur most frequently over bony 
prominences and the most common PU vulnerable 
locations include the sacrum, coccyx, heels and ear.
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Abstract
Many critically ill patients admitted in ICUs sedated on mechanical ventilation are unable to 
change the position themselves. Therefore, these patients are at high risk of impaired skin 
integrity that leads to development of pressure ulcers. This study assessed the effectiveness 
of pressure ulcer prevention package in reducing the incidences of pressure ulcers among pa-
tients in ICUs. In this experimental design pre-test post-test control group study, 70 patients 35 
each in experimental and control group from different ICUs of Dr RML Hospital, New Delhi were 
randomly allocated into two groups i.e. experimental and control groups. Experimental group 
received the intervention of pressure ulcer prevention package and the control group received 
routine skin care. Demographic and clinical data were collected by using demographic proo le 
tool, standardised skin assessment tool and pressure ulcer staging tool. All the subjects were 
followed every third day from admission to discharge, death and up to a maximum 20 days.
Data were analysed using STATA 11.1 with the level of signii cance at p<0.05. Descriptive 
and inferential statistics were used. The sacrum and then heels were the most common areas 
of pressure ulcers among ICU patients. Pressure ulcer prevention package was signii cantly 
effective (p< 0.001) to delay the pressure ulcers-related adverse events among patients of 
experimental group. Pressure ulcers-related adverse events were developed earlier in control 
group i.e. 14 percent in experimental and 41 percent in control group. Number of pressure 
ulcers development were signii cantly (p<0.001) lower in experimental group (08/35) compared 
to control group (20/35). The experimental group had signii  cantly less Stage I and Stage II 
pressure ulcers development compared to control group (p<0.001). Pressure ulcers prevention 
package was found to be signii cantly effective to reduce incidences, severity and total number 
of pressure ulcers among patients admitted in ICUs.

at a higher risk of developing PUs than patients
admitted to general care. A review of ICU-related lit-
erature from 2000 to 2005 indicated PU prevalence 
in the ICU of 49 percent and an incidence of 40.4 
percent (Shahin et al, 2008). The 2009 Internation-
al Pressure Ulcer Prevalence Survey indicated that 
facility-acquired PU prevalence rates were highest
(12.1%) in the medical ICU (MICU) (Krupp & Mon re,
2015). Various studies have reported an association
between PUs and increased morbidity and mortality 
(Graves et al, 2005). PUs can also lead to serious 
infectious complications, like bacteremia and sepsis.
Because of these factors, PUs have been reported to 
extend the duration of a hospital stay by a median
of 4.31 days (Shahin et al, 2008). Due to the adverse 
effects associated with PUs, its prevention in the ICU 
is critically important.

Robb et al (2010) suggest that the care bundle
approach is more effective than clinical guidelines.
This may be because of the mandatory and audited
nature of care bundles, whilst clinical guidelines 
are regarded as advisory. The term care bundle re-
fers to the implementation of a set of three to six 
mandatory interventions that are targeted towards
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Ethics Committee.

Sample and sampling technique: Total 70 subjects
who met the eligibility criteria were randomly allocat-
ed to two groups: control group (35) and experiment
group (35). Subjects in experimental group received
Pressure Ulcer Prevention Package (PUPP) and sub-
jects in control group received standard care.

Data was collected during April 2019 to Novem-
ber 2019.  ICUs are specialist areas that deliver
complex multi-system support for adults needing 
comprehensive intensive care and monitoring by 
specialist care staff. Patients admitted in ICUs have
similar high acuity and medical diagnoses, including 
cardiovascular illness, respiratory diseases, cancer, 
renal dysfunction, burns, sepsis, and multi-trauma 
injuries such as head injury. Each ICU was staffed 
with approximately 30 nursing offf  cers (NOs). All NOs
who provide care for ICU patients have quali cations
of bachelor of nursing degree with many also having 
a diploma in nursing. ICU stafff  ng ratio is one NO 
to two or three mechanically ventilated patients and
three senior nursing offf  cers (SNOs) charge nurse 
per shift for each of the three 8 hours shifts per day.

All the subjects who were admitted during the
study collection period were included in the study if 
they were 18 years of age or older and were expected 
to stay in the ICU for more than 24 hours. Those
excluded were patients admitted to the ICU with 
an existing PU, those with a medical condition that
contraindicated the bundle intervention and those
diagnosed with any stage PU in the rst 24 hours of 
admission to the ICU.

Demographic and clinical data: Demographic data 
like age, sex, nationality and clinical data like diag-
nosis on admission, co-morbidities, length of time in 
operating theatre prior to ICU admission, mechani-
cal ventilation (Yes or No), ICU length of stay in days
and ICU outcome were collected from participants
admitted in ICUs.

Skin assessment tool: A tool to record a standard-
ized approach to skin examination and assessment
was designed by the researchers using a standard
physical assessment technique and common areas 
for PU development.

PU staging: PUs were de ned and staged according 
to EPUAP & NPUAP. PUs was identi ed as skin or 
mucosal ulcers. PU site was identi ed on the data 
collection form by drawing a circle over the relevant
area in the body gure.

Intervention: Pressure ulcer prevention package: 
The PU prevention package was designed to reduce
PU incidence or severity, to be suitable for NOs to
deliver and to  t within the care delivery structure 
of the ICUs. Table 1 shows the comparison of PUPP
which was provided to subjects of experimental 
group and standard care to control group.

a speci c procedure, symptom, or treatment (Horner 
& Bellamy, 2012). A care bundle approach has been
frequently used in clinical practice as it provides im-
provement in the delivery of evidence-based care and
results in patient outcomes.

 Care bundles are thought of as systems that
are greater than the sum of their parts; only when
the interventions are performed simultaneously can
the care bundle achieve its maximum effect. Imple-
mentation of individual elements of the care bundle
violates the spirit of the cluster intervention strategy 
and will not produce the desired results. Different
cluster bundles have been speci  cally designed for 
the management of different diseases, and some
common cluster bundle elements can be incorpo-
rated or eliminated to meet the speci c challenges
posed by individual diseases. 

While a number of studies reveal a positive link
between the care bundle and patient outcomes in 
the ICU (Baldelli & Paciella, 2008), PU prevention
guidelines/bundles for intensive care patients are 
not well de  ned. The intensive care context poses
special challenges to preventing PU development due 
to the high acuity of patients and the highly invasive 
nature of interventions and therapies that critically 
ill patients receive.  The existing PU care bundle was 
based on the best available evidence and guidelines 
i.e. the International guidelines and the guidelines of 
the Registered Nurses Association of Ontario (RNAO)
(Coyer et al, 2014). The current review further devel-
ops and specialises the recommendations of the PU
prevention care bundle for adult patients hospitalised
in ICUs. This review identi es  ve key elements of PU 
prevention and care use of devices, securement of 
lines, education and training, positioning, nutrition-
al therapy, skin care, skin assessment, risk assess-
ment. These strategies can be grouped together in a 
bundle to reduce the incidence of PU development for
critically ill patients in the ICU.

Need for the study: Given the high PU incidence
and the evidence that suggests the bene ts of a PU 
prevention bundle, use of a PU prevention bundle is 
likely to improve patient outcomes and reduce the
morbidity and mortality rates of ICU patients.

This study evaluated the effectiveness of a PU pre-
vention bundle for patients admitted in ICUs to test 
the effectiveness of a PU prevention bundle in reduc-
ing incidence of PUs in critically ill patients.

Experimental pre-test post-test control group design 
was used. All critically ill patients with different dis-
ease conditions admitted in intensive care units of 
Dr RML Hospital, New Delhi were enrolled. Ethical
clearance for the study was obtained from Institute
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of Powerpoint presentation with 
handout, consultation and clar-
i  cation with the researcher, 
which continued throughout the
study. The compliance to the in-
tervention by nursing offf  cers was 
supervised by senior nursing offf  -
cers and feedback was provided. 
The control group received usual 
standard skin care and PU pre-
vention practices were followed
as per policies of the ICU.

Demographic and Clinical 
Characteristics of Patients: As 
shown in Table 2, the mean age
of the subjects was 47 in exper-
imental group and 52 in control
group. Majority of the subjects 
were male in both the groups. 
Prior to admission of the patients
in ICU, mean length of the time
in operation theaters was 39 ± 
23.12 in experimental group and 
22 ± 13.65 in control group. Mean
length of the time in emergency 
department was almost similar
for both the groups 44 ± 29.37

and 47.9 ± 43.25 respectively. Most of the subjects 
in both the groups, had comorbid conditions like
hypertension and diabetes. Majority of the subjects 
(57% and 60%) of both the groups were admitted in 
ICUs with medical-related illnesses. Mean length of 
stay in ICU was almost similar in the groups, 11.16 ±
8.9 days and 10.6 ± 7.58 days respectively. Approx-
imately 58 percent of the subjects were discharged,
14 percent and 11 percent stayed for 20 days and 25 
percent and 31 percent subjects of both the groups
expired before endpoint. Similar 70 percent of the
subjects of both the groups were on mechanical 
ventilation. Mean frequency of repositioning was 2
± 2.13 hours in experimental group and 4.16 ± 1.33
hours in control group. There were no signi  cant
differences between either group in all demographic
characteristics and all clinical characteristics, with 
the exception of time in the operation room (Table 2).

PU Prevention Bundle versus Standard Care: As 
shown in Table 3, 22 percent (8/35) subjects had
PUs incidences after implementation of PUPP in ex-
perimental group and 65 percent (23/35) subjects
had PU incidences with standard care in control 
group. Maximum one ulcer was found in 4 subjects
of experimental group and in control group, one
ulcer was found in 13 subjects and two ulcers were 
assessed in 6 subjects; 6 subjects had PU stage 1, 
3 subjects had PU stage 2 and 1 subject had deep 
injury in experimental group. In control group, 15 

Process of Care: Nursing offf  cers process of care 
performance based on the PU prevention package 
and standard skin care (Table 1) were measured
using a checklist for compliance (Yes or No).

Endpoints: The primary endpoint of the study was
ICU patient stay up to a maximum of 20 days. A 20-
day endpoint was chosen based on the  ndings of a 
previous study showing mean time to develop a PU 
was 10.09 days in this patient population (median 9
days, SD 4.6195 days, range 5– 23 days; Tayyib et al, 
2015). Secondary endpoints were death or discharge 
from the ICU prior to 20 days.

Procedure for Data Collection
Data was collected from April 2019 to November
2019. All critically ill patients admitted in ICUs of 
Dr RML Hospital and meeting the inclusion criteria 
were enrolled in study. Random assignment to either
of the two groups: experimental and control groups,
was done based on randomisation table. Demograph-
ic data was collected.  The researcher attended each
ICU every second day to screen, recruit, and collect 
data using the data collection tools. All patients were
followed until discharge, death, or up to a maximum
of 20 ICU days, whichever occurred  rst. For inter-
vention group, the ICU nursing offf  cers were informed
about the study’s PU prevention package and one-to-
one bedside education provided by the researcher. 
The training and education programme consisted

Table 1: Comparison of PUPP versus standard care 

Intervention PUPP Standard care 

Risk 
assessment 

Completion and documentation of Braden risk 
assessment scale within 24 hr of ICU admission 
and daily thereafter. 

No PU risk assessment scale 
was used. 

Skin 
assessment 

Physical assessment of the patient’s skin was 
undertaken and documented within  4 hr of 
admission and every 8 hr thereafter. 

Physical assessement was 
done as per routine ICU policy. 

Skin care 
Bath once per day was given to the patients by 
using cleansing agent. Skin was treated with a 
topical moisturiser. 

Bath once per day as per ICU 
care. 

Nutritional 
therapy 

Nutrional assessment and support was 
maintained by the nursing officers with the 
assistance of dietician. 

Nutrional support was 
maintained as standard care.  

Positioning 

Patients were repositioned strictly 2 hourly and 
when required (SOS). Patients heels was 
elevated and supported. Drawsheet was used to 
transfer and lift patients. Where clinically possibly 
patients was mobilised daily to sit out of bed on 
chair. Position was documented, including the 
time of repositioning and position adopted. 

As per routine care. No 
documentation was done. 

Use of devices Pneumatic air mattress was used for all the 
patients  

Air mattress might not be used 
for all the patients. 

Securement  of 
lines 

All the invasive and non-invasive lines was 
secured properly 

Securment was done 
adequately. 

Education and 
training 

Education and training was provided to Nursing 
officers who were caring patients 

No addditional training was 
given to Nursing Officers. 
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successful because a marked reduction in
PU incidence was recorded.

 The incidence rate of PUs now is 
similar to that reported in other internation-
al studies (Gunningberg et al, 2012; Coyer 
et al, 2014). Our analyses revealed that the
implementation of the PU prevention pack-
age has signi cantly reduced the severity of 
PUs. Further, the prevention package has
been shown to be effective in other interna-
tional studies, which reported that regular
assessment of the patient’s skin and mucous 
membranes around and underneath devices 
with regular repositioning of devices is essen-
tial to reduce PUs incidence. These ndings
con  rmed that the PU prevention package
results in improvement in patient outcomes 
in tertiary care setting.

The study by Weststrate & Heule (2001)
found that there are no signi cant differenc-
es between the types of pressure reducing 
mattresses like low air loss and alternating 
pressure air mattresses in ICU patients. Ad-
ditionally, there is limited evidence for low air 
loss mattresses in reducing the incidence of 
pressure ulcers in ICU patients. Moreover,
one study suggested that low air loss beds
are more effective than standard foam beds in
preventing pressure ulcers for persons in ICU 
(Inman et al, 1993). The package approach is 
more efff cient than a single intervention in
changing practice (Horner & Bellamy, 2012).
However, lack of compliance by Nursing offf -

cers can hinder the success of package. 
subjects had PU stage 1, 12 had PU stage 2, 4 sub-
jects had PU stage 3 and 4 and 4 subjects had deep 
injury. Majority of the subjects in both the groups, 
5 in experimental group and 13 in control group
had PUs at sacral area.

 Results show that PUPP was signi cantly (p<0.004)
effective to reduce PUs incidences among subjects ad-
mitted in ICUs. Study results also found that number
of PUs per patient were signi  cantly (p<0.005) low after 
implementation of PUPP. Skin stages of PUs was found
signi  cantly low (p<0.004) with PUPP than standard
PU care among ICU subjects.

The results of this study support the effectiveness
of the PU prevention package in adult ICU patients
showing signi cant reduction in the incidence of 
hospital-acquired PUs (HAPUs) and total number
of PUs per patient in the intervention group. The 
PU prevention package, based on the most recent 
available evidence of PU prevention strategies, com-
bined several measures that targeted risk factors. 
Therefore, we could not estimate the effect of in-
dividual prevention measures (Horner & Bellamy,
2012). The package approach may be considered

Table 2: Demographic and clinical characteristics of patients 

Variables Experimental group 
(n = 35) 

Control group 
(n = 35) p-value 

Age (mean ± SD) 47 ± 21 52 ± 19 0.169 

Sex (number, %) 
Male 
Female 

 
25 (71.4%) 
10 (28.6%) 

 
24 (68.6%) 
11 (31.42%) 

0.712 

Length of the time in OT in 
minutes (mean ± SD) 39 ± 23.12 22 ± 13.65 0.018 

Length of the time in ED in 
minutes (mean ± SD) 44 ± 29.37 47.9 ± 43.25 0.95 

Comorbidities (number, %) 
Hypertension 
IDDM 
PVD 
Other 
Nil 

 
14 (40%) 
11 (31.4) 
2.5 (7.1) 
12 (17.1) 
12 (16) 

 
19 (54.2) 
15 (42.85) 
7.5 (21.42) 
18 (51.42) 
9 (13) 

0.314 

Diagnosis (number, %) 
Trauma 
Medical-related illness 
Post-surgery 
Sepsis 

 
9 (25.71) 
20 (57.14) 
3 (8.6) 
3 (8.6) 

 
5 (14.28) 
21 (60) 
5 (14.28) 
4 (11.42) 

0.256 

ICU length of stay in days 
(mean ± SD) 11.16 ± 8.9 10.6 ± 7.58 0.912 

Outcome (number, %) 
Discharged 
Upto 20 days 
Death 

 
21(58.57) 
5 (14.28) 
9 (25.71) 

 
20 (57.14) 
4 (11.42) 
11 (31.42) 

0.407 

Mechanical ventilation (yes) 70% 72% 0.788 
Frequency of repositioning in 
hours (mean ± SD) 2 ± 2.13 3.16 ± 1.33 0.11 

Table 3: Clinical characteristics of patients with pressure ulcers (N = 70) 

Variables Experimental 
group (n=35) 

Control 
group (n=35) 

p 
value 

Total number of PU incidences 
n (%) 8 (22.85) 23 (65.71) 0.004 

Numbers of PUs per patient 
One (n) 
Two (n) 
Three (n) 
Four (n) 

 
4 
3 
1 
0 

 
13 
6 
3 
1 

0.005 

Stages of skin PUs (n) 
Deep Injury 
PU Stage I 
PU Stage II 
PU stage III & IV 

 
1 
6 
3 
0 

 
4 
15 
12 
4 

0.002 

Skin Ulcer Location (n) 
Elbow 
Shoulder 
Ear 
Sacrum 
Buttock 
Heel 
Knee 

 
0 
1 
0 
5 
2 
0 
0 

 
1 
2 
1 
13 
4 
1 
1 

0.004 
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the implementation of the PU prevention package in
ICUs. It would appear that the use of the PU package
can reduce PU incidence, severity and total number 
of PUs per patient.  This evidence-based package on 
PU prevention strategies for skin or mucosal PUs 
should also be recognised as highly effective by in-
creased staff awareness about PU prevention, staff 
training and education. Thus, it can also contribute 
to successful results in improving patient care.
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 Soban et al (2011) suggested that successful re-
porting of the intervention (PU prevention package) 
should include the intervention’s effect on patient’s 
outcome (PU incidence) and process of care to un-
derstand the extent of conducting each intervention. 
This study showed increased compliance of most
processes of care with implementation of the PU 
prevention package. Patients were repositioned more 
frequently, had an improvement in ongoing care, and 
the patients’ heels were elevated and supported with
greater frequency. Interestingly, this study found 
that control group delivery of the PU prevention pro-
cesses of care were dependent on Nursing offf  cers’ 
clinical decision and provided no uniformity of care. 
Several studies argue that standardisation, high re-
liability and compliance of package implementation
will improve PU prevention in the ICU (Chaboyer et
al, 2013).

 There is evidence that it is no longer sufff  cient 
to rely on Nursing Offf cers’ clinical judgment in this
area - the risk of variance in practice and key ele-
ments being omitted is too high. This study showed 
a high Nursing offf  cers’ compliance to delivery of the 
PU prevention package, thus enabling the PU pre-
vention package to be successfully translated in the
clinical practice. Further, using a package approach 
with extensive education and training, regular feed-
back of the performance and increased Nursing offf -
cers awareness about the extent of the problem will
improve NO’s compliance and the reduction of PUs in
the ICU.

Limitations and Recommendations
This study was conducted in single setting with small
sample size therefore generalisability of the ndings 
are limited. Assessment of PU prevention package in 
a different organisational setting may be required for 
additional resources and training. Measuring prev-
alence and incidence of PUs regularly, increasing 
staff education and awareness about the problem, 
using PU prevention strategies and implementing 
evidence-based practice towards PU prevention will 
positively impact the quality of care and patient out-
comes.

Implications: This package had signi cantly positive
effects on reducing PUs especially incidence and se-
verity of PUs. Utilising a package approach through
skin assessment is essential for PU-related outcomes.
Early identifying risk factors for PU development and 
high–risk patients and linking with relevant nursing 
interventions will achieve the desired outcome of PU
reduction in the ICU, and consequently improve the 
quality of care and patient safety.

The results of this study showed signi cant improve-
ments in reducing PUs and PU-related events through 
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