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BAcKGround
Pressure injuries (PI), have been defined as a “localised injury to the 
skin and/or underlying tissue usually over a bony prominence, as a 
result of pressure, or pressure in combination with shear” (European 
Pressure Ulcer Advisory Panel — EPUAP)1. International data 
shows that PI prevalence rates in hospitalised patients range from 
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10.2 to 18.1%2-6. Hospital-acquired pressure injuries (HAPI), that 
is those that originate in hospital, range from 6.4% to 17.4%2,4,7. PIs 
thus pose a major health care challenge and adversely affect quality 
of life in patients who acquire them8,9. Preventing PI is one of the 
Australian National Safety and Quality Health Service Standards10, 
acknowledging the gravity and preventability of PIs.

ABStrAct
Background

Repositioning is widely recommended to prevent pressure injury (PI). Documentation of implemented pressure injury prevention (PIP) 
strategies is necessary for continuity of care. This pilot observational study aimed to describe the positioning patterns of patients at risk of 
developing PIs and to identify gaps in documentation of PIP strategies.

Methods

Patients were recruited from neurology and orthopaedic wards. Positions adopted were recorded during a two-hour observational period over 
three consecutive nursing shifts (day, evening, night). Demographic data, clinical details and recommended or implemented PIP strategies was 
obtained from medical records. Data were analysed descriptively using frequencies, percentages, medians, ranges and interquartile ranges as 
appropriate.

results

Twenty-six out of 38 patients participated; the majority were orthopaedic patients with a median age of 66 years. Twenty-four had a PI risk 
assessment completed; 12 (50%) were scored at moderate to very high risk of PI. Four (33%) of those in the PI moderate to very high risk 
categories were prescribed a turning regime; 2 (17%) had received PIP education; and 6 (50%) had a pressure-relieving device recommended. 
The most observed positions for day shift were supine 46°–90° and sitting out; for afternoon shift were supine 46°–90° and supine 1°–45°, and 
for night shift left lateral or supine 1°–45°.

conclusions

Acute care patients were most often observed in positions that place them at risk of PIs. Targeted PIP strategies are required that take into account 
patient movement patterns and address deficiencies in documentation of care.

Key points on what is already known on the topic

•	 Acute	care	patients	are	at	high	risk	of	PI.
•	 A	suite	of	PIP	strategies	including	repositioning	are	commonly	recommended.
•	 Implementation	of	PI	clinical	guidelines	is	suboptimal.
•	 The	positioning	patterns	of	patients	at	risk	of	developing	PIs	has	been	little	studied.

Manuscript contribution

•	 Acute	care	patients	are	most	often	observed	adopting	positions	that	place	them	at	risk	of	PIs.

•	 Patients	who	can	independently	redistribute	pressure	should	be	educated	to	do	so	and	taught	to	frequently	change	position.

•	 Targeted	strategies	for	PIP	are	required	to	account	for	patient	movement	patterns	and	to	address	deficiencies	in	documentation	of	care.

Keywords: pressure injury, prevention, repositioning, nursing practice.
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PIs result in increased hospital length of stay (LOS) and higher 
hospitalisation costs11,12. Hospital LOS is increased by two- to threefold 
for patients with a PI. This equates to a mean LOS of 10.2–14.1 days, 
in comparison to those without a PI, whose LOL is substantially less 
at an average of 4.6 days2,13. Economic analysis has shown that 95,695 
cases of PI incurred a median ‘opportunity cost’ of A$285 million14. 
Recently, HAPIs were found to cost the health care system an 
additional $24 million in one year in two Australian states (Victoria 
and Queensland)12. International evidence also demonstrates the high 
cost of PIs. In the UK the costs of treating a PI varies from £1214 
(category 1) to £14,108 (category IV)15. In an Irish study, the cost to 
successfully treat one patient was Euros 119,000. On the basis of this 
figure it was estimated that it costs Euros 250 million to manage PIs 
across all care settings in Ireland per year16. It is, therefore, of great 
importance to both patients and the health system to prevent PIs from 
occurring.

For these reasons, clinical practice guidelines have been developed to 
assist clinicians in PI prevention (PIP) and management17,18. Most of 

these guidelines include strategies such as PI risk assessment, allocation 
of pressure-relieving devices and support surfaces to those at risk of 
PIs, nutrition screening and encouraging patients, where possible, 
to mobilise and reposition themselves. However, it is frequently the 
case that implementation of PI clinical guidelines is suboptimal, as 
demonstrated in research studies. For example, an American study of 
nearly 2,000 patients found that the implementation of PIP strategies 
by health care professionals ranged from 8% for use of pressure-
relieving devices to 94% for skin assessment19. Similarly, a large Dutch 
study found that 27% of at-risk patients received appropriate PIP 
strategies20. More recent studies have found that the inadequate or 
inappropriate management of PIs remains a problem in a number of 
health care settings. Less that 10% of patients requiring preventative 
care, received it5. In terms of risk assessment, similar gaps in practice 
exist: 40% of 1,192 patients had a risk assessment completed4 and in 
Queensland a prevalence survey found only 24% in a sample of 8,000 
were assessed for PI risk21.

Although there are gaps in knowledge about the relationship between 
support surfaces22, repositioning practices and tissue interface pressures 
in the context of PIP23,24, repositioning is widely recommended as 
a key component of PIP strategies17,18. The theoretical assumption 
underlying repositioning is that it prevents tissue death by reducing 
pressure over bony prominences, thereby facilitating reperfusion 
of the overlying tissue and maintaining oxygenation and nutrient 
supply to the area24. The sound theoretical rationale that underpins 
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the practice of repositioning has led to its endorsement in national 
wound management guidelines17. Repositioning can range from small 
shifts in position undertaken by the patient with encouragement 
from staff to full lateral repositioning/turning by health care staff on 
behalf of the patient25. A recent Cochrane review found that the ideal 
frequency of repositioning and the most effective position to prevent 
PIs is uncertain23.

Understanding the actual mobility patterns of acute care hospitalised 
patients who have some ability to move themselves either assisted 
or unassisted, and the positions they most frequently adopt, is 
important for a number of reasons. Firstly, some positions favoured 
by patients may increase the risk of PI. Secondly, understanding 
patient preferences for certain potentially harmful positions may help 
raise awareness amongst health care practitioners to give reminders 
about regular repositioning. Thirdly, information about existing 
patient movement patterns can inform the development of a patient-
mediated intervention, which incorporates reminders about regular 
repositioning and avoidance of sitting in potentially harmful positions 
and for assessing whether such an intervention is required. Although 
certain medical conditions or recent surgeries may limit some 
patients’ ability to move or reposition, for those that are able, regular 
repositioning is a practical preventative measure that is within the 
control of some groups of patients. Patients who can independently 
redistribute and relieve pressure should be educated and reminded 
to do so26.

The aims of this pilot study were to describe the positioning patterns 
of hospitalised patients at risk of developing PIs and to identify gaps 
in documentation of PIP strategies. The study findings will enable 
the development of interventions for PIP that take into account 
spontaneous patient positioning patterns and which addresses gaps in 
documented PIP care.

MEtHodS
Study design

An observational study of hospitalised patients and medical record 
audit of PIP practices implemented or recommended were undertaken.

Setting

The orthopaedic and neurology wards of a large metropolitan 
university teaching hospital campus (private and public hospitals 
co-located on one campus).

Sample

The inclusion criteria required that participants be: admitted to a 
neurology or orthopaedic ward (as most patients admitted to these 
wards are at risk of PI); aged 18 or older; English-speaking; and 
hospitalised for 24 hours or more. Exclusion criteria included those 
who were severely ill or immobilised, that is did not have any capacity 
to move independently due to impairment or being in traction.

recruitment

The day prior to the intended observation period, patients that met 
the eligibility criteria were identified in consultation with nursing 
staff. Potential participants were asked if they would like to participate 
in the study and, if agreeable, were informed of the study procedure 

and processes and asked to sign a consent form. If a patient declined, 
the next eligible patient was identified and asked if they would like to 
participate.

data collection

A standardised structured observation form was used to record 
the activity patterns of patients. Specifically, data were recorded 
on: frequency and type of change in the participant’s position; the 
participant’s movements, such as walking, sitting in chair; the use of 
equipment, which inhibit or restrict movement, such as surgical drains 
and infusion lines, mattress types and the visible presence of turning 
sheets and support surfaces. Positions while in bed were classified 
as: supine 0°, 1°–45° (which incorporates semi-Fowler’s position of 
30°) and 46°–90° (which incorporates the full Fowler’s position of 
60°–90°); right and left lateral positions lying down. Sitting out of bed 
and walking was also noted. Each time a patient changed position 
and the position they adopted on position change were noted. The 
frequency of position changes and the newly adopted position type 
were recorded throughout each observation period. The frequency of 
minor repositioning was also recorded. These were defined as small 
changes or shifts in position (such as small weight shifts) and were 
differentiated from the bigger movements such as turning from side 
to side or changing from sitting in bed to lying in bed.

Each patient was observed for a 2 x 30 minutes per shift, totalling 3 
hours of observation for each patient over a period of 24 hours. That 
is one hour total of observation time per three consecutive shifts 
(day, evening and night). The pilot observational period found this 
frequency of observation was acceptable to patients and ward staff. 
Observations ceased during times where privacy was required, such 
as during bed baths, consultations and treatments, and resumed upon 
completion of the task after assent was granted by the patient and the 
health care professional attending to the patient’s care.

Observers were registered nurses who underwent a training process. 
During the piloting of data collection, inter-rater agreement of 
observations was assessed for each observer against an observer who 
was designated as the gold standard. Four periods of observational 
data per data collector were obtained to assess agreement. Kappa (ĸ) 
was calculated for the observational data collection process relating to 
observations of movement and position changes. This showed good 
agreement (ĸ=0.78) between observers as measured against the gold 
standard data collector.

A standardised piloted data collection form was used to collect 
demographic and clinical data for each patient from their medical 
records. This included admission diagnosis, baseline observations, 
comorbidities, mobility status, medications, history of PI, PI status, PI 
risk status (as measured by the Waterlow or Braden scale — at the time 
of the study the Waterlow scale was used in one co-located site and the 
Braden scale in the other), skin assessment, nutritional screening, and 
PI preventative strategies such as education or allocation of pressure-
relieving devices or support surfaces.

data analysis

Descriptive data were summarised using frequencies, percentages, 
medians, ranges and interquartile ranges as appropriate (SPSS for 
Windows, Version 18.0). We analysed movement data by counting for 
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each shift the number of times each participant (who had a full set of 
observations across the three shifts) adopted one of seven positions 
over the period observed. The denominator was the total number of 
position changes observed per shift for all patients. We calculated the 
percentage each position was observed using this denominator.

Ethics approval

The study was approved by the hospital ethics committee and all 
patients signed consent forms. Cluster consent to incidentally observe 
nursing practice during the observation periods was obtained from 
the nursing unit manager on each participating hospital ward.

rESultS
Thirty-eight patients who met the inclusion criteria were approached 
to participate in the study. Twelve declined; reasons given included 
feeling unwell and preferring not to be observed. The final observed 
sample consisted of 26 participants (68% participation rate). Seventeen 
full sets of observations (that is, the participant was observed at 
all three shifts) and nine sets of partial observations (that is, the 
participant was not observed at every shift as the patient had either 
been discharged or moved to another ward) were obtained.

Patient demographics and clinical characteristics

Table 1 shows that the majority of participants were female and 
orthopaedic patients with a median age of 66 years (range 19–82, 
interquartile range 21). The median length of stay at the time of data 
collection was five days (range 2–29, interquartile range 6). Most 
patients had a history of cardiovascular disease and half of the sample 
had a body mass index (BMI) categorised as overweight or obese. 
The majority were prescribed five or more medications and the most 
frequently prescribed medication was narcotic-based analgesia (77%).

In terms of mobility status while in bed, four participants required 
assistance in the form of physical assistance or a transfer aid; out 
of bed four participants required a mobility aid (for example, a 
walking frame or wheelchair) and three required assistance by one 
or more nurses. For one patient there was no documentation of 
mobility information. Seven patients had either urinary or faecal 
incontinence. Seventeen participants were screened for nutrition 
status. Fourteen (78%) had one or more of the following in situ: 
in-dwelling catheter, intravenous line, nasogastric tube, percutaneous 
endoscopic gastrostomy feeding tube or oxygen nasal prongs.

Table 1 shows that 24/26 patients had a risk assessment completed. 
Twelve participants were deemed at low (Braden) or no risk 
(Waterlow). The remainder were deemed at high or very high risk 
of PI. Two patients had a PI; one had a PI Stage II on the right 
heel and for the other there was no documentation of PI stage or 
location. No patient had a documented history of PI in the 12 months 
prior to admission. Over a third of patients (n=10) had a formal PI 
management plan documented.

Table 2 shows that of those in the Waterlow high to very high 
and Braden moderate to very high risk categories 4 (33%) had 
been prescribed a turning regime, two (17%) (or their carers) had 
received PIP education and six (50%) had a pressure-relieving device 
recommended (confirmed on observation). These devices included 
alternating mattresses (n=4) and a pressure-relieving cushion (n=2). 

All other participants used standard hospital mattresses and chairs. 
Only two (17%) in the moderate to very high risk group had 
documented recommendations for daily skin evaluation and 10 (83%) 
were recommended for increased mobility 

Movement data

Figure 1 shows that the least favoured position at any time for those 
with a complete set of observations across all shifts (n=17) was supine 
0°. During the day shift supine 46°–90° and sitting out were most 
adopted. During the afternoon shift the supine 46°–90° and supine 
1°–45° were most adopted and for the night shift either left lateral or 
supine 1°–45° was favoured. The frequency of supine 46°–90°, sitting 
and walking declined, while the frequency of supine 1°–45° and lateral 
positions increased from day to night shifts.

Figure 1. Frequency of position adopted by shift (n=17). 
Graph indicates (S) supine, (R) right and (L) left.

In terms of the number of times participants changed position 
during the observational periods, during the day shift position 
changes occurred a median of 3.0 times (IQR, 2.50; range 1–9); in the 
afternoon shift position changes occurred a median of 4.0 times (IQR, 
3.0; range 0–7), and for night shift, a median of 4.0 times (IQR, 3.0; 
range 1–8). Minor changes in position, such as small weight shifts, 
were observed and recorded as follows: for day shift the median 
number of times minor changes in position occurred was 13 (IQR, 
9; range 0–29); for afternoon shift a median of 13 minor changes 
(IQR:15; range 0–44) and for night shift a median of 10 (IQR 15; range 
3–39) minor changes were observed.

dIScuSSIon
This is the first observational study to our knowledge that has 
attempted to observe and quantify acute care patient positions in a 
naturalistic setting. We also examined gaps in documentation relating 
to PI risk and preventative strategies. Patients who were observed in 
this study most often assumed the supine 46°–90° position or sitting 
out of bed in the early part of the day and were more often observed 
in the supine 1°–45° in the later part of the day. These positions 
may be most harmful in terms of increasing PI risk. Adopting a 
supine posture with the head of the bed elevated alters loading on 
the buttocks, increasing both the normal and frictional forces on the 
sacrum26. Nevertheless it appears to be a functional posture preferred 
by many patients as they can converse with others, read and eat with 
ease. As this was the most commonly observed patient position, there 
is scope to educate and encourage patients to alternate between this 
and other positions.
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Noteworthy also was that sitting out of bed and walking activity 
decreased throughout the day. We found documented evidence that 
17 patients were recommended to increase their mobility; however, 
this may also have been recommended to increase postoperative 
mobilisation rather than as a specific PI strategy. The frequency 
with which walking was observed was relatively low compared to 
the supine 46°–90° position or sitting out of bed. While hospitalised 
people may be fatigued after the morning routine of showering and 
being encouraged to sit out of bed, this finding suggests that staff 
need to educate those patients who are physically capable to alternate 
between walking, sitting and resting in bed.

Another finding of interest was the frequency with which small shifts 
in position occurred. This suggests that people may gain pressure 
relief from these movements and that self-initiated movements, in 
addition to actual changes in position, should be actively encouraged. 
Currently robust evidence on how often a weight shift should be 
performed26 and on the frequency of repositioning schedules remains 
limited23. Observational studies suggest that repositioning frequency 
varies from person to person26. The effects of small shifts in body 
weight have been investigated in relation to blood flow and interface 
pressure but not in terms of PI incidence27. Reminders for patients 
who are able to make small movements or minor alterations in 
position may complement other PIP strategies and assist with the 
reduction of sustained pressure at pressure points. It has recently been 

suggested that studies investigating the efficacy of small weight shifts 
for preventing PIs are urgently needed28.

No one was observed in the 30° tilt commonly advocated as a 
pressure-relieving position25,29. This position is where the patient is 
placed in a laterally-inclined position, supported by pillows, with their 
back making a 30° angle with the support surface. Only four patients 
out of the 12 in the high-risk category were prescribed turning or 
repositioning schedules according to their medical records. Even 
for moderate- to high-risk patients who are independent, reminders 
to keep active and to regularly change position are needed. Patients 
were more often observed in positions that increase pressure and 
consequently the risk of PI. This suggests that health care professionals 
may need to take a more active role in educating patients about the 
importance of repositioning and reminding and assisting patients to 
do so, when required.

In accordance with similar studies with larger sample sizes, our 
findings highlight that the implementation of PIP strategies appears 
to be inconsistent across all PI risk categories30-32. Risk assessment 
rates vary between 27% and 47%4,20 and up to 75%21. Consistent with 
Lyder’s study on the care of patients at risk of PIs in USA hospitals19, 
the current study found an alarmingly low use of pressure-relieving 
devices and support surfaces for patients assessed as at risk of PI or 
above. In addition, gaps in documentation relating to one of the two 
patients with a PI, namely stage and location of PI was noted in our 

M E D I C A LM E D I C A L

Rosidal... all you need now.

Sentry Medical Pty Ltd
116 Newton Rd Wetherill Park NSW 2164

Tel: 1300 995 999   |  Fax: 1300 995 998 
E: sales@sentrymedical.com.au 
W: www.sentrymedical.com.auAssuming dressing change and re-application of compression therapy occurs once per week*

Effective inelastic compression therapy in two styles

        Rosidal   TCS  
         two layer cohesive compression kit

®

 highly cost effective

 easy to apply 
   environment-friendly
 12 weeks of compression therapy*...
           one box, one low cost!

Rosidal sys
reusable compression system

®

   low profile
built-in skin protection layer

®

NEW



Wound Practice and Research 122

Table 1: Participant demographics and clinical information (n=26)

Median (IQr)
range

n %

Age  66 (21)
19–82

Female 15 58

Ward:

Orthopaedic 17 65

Neurology 9 35

Length of stay at time of data collection 5 (6)
2–29

 Admission type:

Medical 6 23

Surgical 20 77

Number of days postop (n=20) 3 (5)
1–7

Medical history#

Cardiovascular disease 16 62

Respiratory disease 6 23

Malignancy or metastatic cancer 4 15

Diabetes mellitus 3 11

Immuno-compromised 1 4

Skin disease 2 8

BMI (kg/m2) category (n=19)^

Normal (BMI 20–25) 6 23

Overweight (BMI 26–30) 11 42

Obese (BMI >30) 2 8

Class of medications prescribed#

Steroids 6 23

Cytotoxic 1 4

Antiemetic 15 58

Aperient 6 23

Sedative 9 35

Narcotic 20 77

Non-narcotic analgesia 14 54

Assistance required in bed 4 23

Assistance required out of bed

Mobility aid (including walking frame, wheelchair) 4 21

Assist by >1 3 16

IDC, IV line, NGT or PEG in situ O2 therapy in situ 14 78

Current pressure injury 2 8

Admission risk category:^

Waterlow at risk or higher 12 46

Braden moderate risk or higher 12 46

# Where totals add to >100%, more than one response was possible.  ^ Data missing
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study. Considering that PI is now regarded as a serious breach of care 
quality (Australian standard eight) this omission is striking.

There is a growing body of evidence that demonstrates the importance 
of all patients, and particularly those at high risk of PI, to receive 
nutritional screening17. A multicentre cross-sectional study showed 
that malnutrition was associated with at least twice the odds ratio of 

having a PI in health care facilities in Queensland33,34. Despite this, 
only two-thirds of our sample had documentation of completed 
nutrition screening and four patients in the moderate- to high-risk 
group had an incomplete nutrition screen.

Documentation of PI care is an important way of communicating 
patient risk, management and treatment of PI. Recent studies, 
however, have identified that documentation content and quality is 
lacking, a shortcoming in nursing practice which has not improved 
over the last decade35. Recent studies have found that adherence 
to best practice guidelines is variable and, in the case of education 
provision and pressure-relieving device use, is often guided not by 
decisions about patient risk but by facility-related factors36 or nurses’ 
attitudes and beliefs37. Until high-quality evidence of the effectiveness 
of various PIP strategies is available, it is possible that guideline 
implementation may remain suboptimal.

Strengths and limitations

This was a small but data-rich observational study. It included patient 
groups that are commonly regarded as being at higher than usual 
risk of PI because of compromised mobility. Most of the samples 
were independent while in bed (only four required a transfer aid 
or assistance to move while in bed) and approximately two-thirds 
were fully independent while out of bed. While these are acute care 
hospitalised patients who are at elevated risk of developing PI and 

Table 2: Documented PI strategy by PI risk status

type of strategy 
documented

no or low 
risk n=12

n (%)

Moderate, high 
to very high risk 

n=12
n (%)

Pressure-relieving device/
support surface

1 (8) 6 (50)

Patient/carer pressure injury 
education

2 (17) 2 (17)

Daily skin evaluation 0 (0) 2 (17)

Turning/repositioning 
schedule

3 (25) 4 (33)

Recommendation for 
increasing mobility

7 (58) 10 (83)
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thus reflect one main target group for PIP, two other important 
target groups were excluded. These were those who were at very high 
risk such as the totally bedfast or dependent and those who were 
cognitively impaired. Twelve patients declined to be observed and 
it is likely that some of those who declined would have moved less 
due to ill health. In relation to the observation method used in this 
pilot study we found that multiple observational snapshots across 
shifts were acceptable to patients. We can recommend this snapshot 
approach to obtain accurate data of preferred positions and as a 
data collection technique for observation of patient movements. In 
other fields of inquiry, a time sampling approach to data collection 
is well established38. In addition, the ĸ was high between observers 
indicating good agreement. Ideally 24-hour continuous observation 
would be conducted; however, this may be less acceptable to patients 
and would be considerably more resource-intensive. Another less 
resource-intensive alternative to continuous observation is the use 
of movement sensors. This method, however, needs to be tested and 
assessed to establish its effectiveness and the relative cost benefit when 
compared to constant or intermittent observation.

We extracted data on PI risk assessment and risk management strategies 
from patient medical records. It is accepted that documented practice 
may not reflect actual practice. Nevertheless, the shortcomings 
in practice we identified have also been found in both large-scale 
prospective and retrospective studies.

As this was a pilot observational study of a small sample we did not 
adjust the position patterns for severity of illness and condition of 
patient, for example, by functional ability of the patient.

Policy/practice implications

Periodic weight shifts (such as wriggling in bed and shifting from side 
to side) and self-repositioning are important PIP strategies. Patients 
who can independently redistribute pressure should be educated on 
the importance of frequent position changes.

Many patients in this study were observed in the Fowler or semi-
Fowler position often and for long periods of time. Patients should 
be encouraged by nursing staff to regularly change their position, 
relieving pressure from areas particularly prone to PI. The lack of 
documentation of PIP actions indicates that those at high risk of PIs 
did not receive the full suite of preventative care and suggests that 
strategies are required to improve these nursing practices.

research recommendations

A trial of a patient-focused intervention that reminds patients to 
move more often and to avoid potentially harmful positions, and to 
adhere to other recommended PIP strategies such as maintaining 
good nutrition and keeping hydrated. This pilot observational study 
supports the need to develop and test proactive PIP strategies.

concluSIon
This pilot study found that patients most often adopted positions 
associated with developing PIs. In addition, frequency of walking 
and sitting out of bed diminishes over time throughout a 24-hour 
period. The findings of this study provides a foundation to enable 
the development of targeted strategies for PIP that take into account 
patient movement patterns and which target a reduction in harmful 

positions adopted by patients while in hospital. This study has 
also contributed to a body of evidence that continues to show that 
inconsistent assessment and poor documentation of strategies to 
prevent PI continues to be a problem for hospitals.
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