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The aim of this study was to identify current research on turning frequencies of
adult bed-bound patients and inform future turning practices for hospitals based
on evidence-based practice. We undertook a scoping review framework that pro-
vided a transparent and systematic methodology using 8 electronic databases
(CINAHL, PubMed, Cochrane Library, ScienceDirect, PsycINFO, Scopus, Pro-
Quest, and Web of Science) to identify articles published from 2000 to 2016. Arti-
cles were included if they focused on the prevention of hospital-acquired pressure
ulcers related to the frequency of turning or repositioning of bed-bound patients.
Literature search and data extraction were performed independently by 3 authors.

2, Clinical Research Centre, Block MD11,

10 Medical Drive, Singapore 117597, Singapore. The study followed the PRISMA guidelines. In total, 911 articles were identified,

of which 10 were eligible. Of the eligible articles, 8 studies could not reach a con-
clusion on the effective frequency of turning and duration for repositioning
patients to prevent the development of pressure ulcers. Only 2 studies found sig-
nificant differences among the intervention and control groups. Results regarding
turning and repositioning schedules are inconclusive; however, the topic needs
further exploration to improve the outdated guidelines surrounding pressure ulcer
prevention. This may, in turn, make the work of nurses more efficient and make
treatment cost-effective for both the patients and the hospitals.
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1 | INTRODUCTION

Key Messages
Pressure ulcer (PU) is defined as the area of localised skin e hospital-acquired pressure ulcer is one of the top adverse
tissue damage, typically over a bony prominence, caused by events reported in hospitals that can be prevented
unrelieved pressure that interrupts blood supplies to capil- e a scoping review of current literature was conducted to
laries and deprives tissues of oxygen and nutrients.’ examine the frequency of turning in bedridden patients to
Hospital-acquired PU is one of the top adverse events prevent hospital-acquired pressure ulcers
reported in hospitals,2 a common cause for medical compli- e the results of studies on turning frequencies are inconclusive,
cations including infection, prolonged hospitalisation and
permanent disabilities.® This results in pain, decreased qual- e it is the opportune time to conduct rigorous trials to examine

the effectiveness of repositioning schedules to inform hospi-

and further research is needed

ity of life, and a heavy illness burden on the individual,
national, and global levels.* Patients at risk of PU include tal guidelines and provide quality care to patients
the elderly, especially those with impaired mobility and skin
integrity.” The prevalence of PU remains high at 12.3% in

the United States, costing the nation approximately US$11
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billion annually, each PU costing between US$500 and US
$70,000.° The world population is rapidly ageing, and this
demographic shift presents an imminent global silver tsu-
nami. Since the elderly are at risk of PU development, it
could potentially be a public health issue.’

Although unavoidable, PUs are largely preventable by
maintaining the quality and standard of key evidence-based
practices (EBP), such as risk assessment, repositioning,8 or
turning’ using pressure-relief devices; maintaining adequate
nutrition and moisture; and education on PU prevention.'®"!

EBP is defined as the amalgamation of the best available
research evidence, clinical expertise, and patient values to
arrive at a clinical decision that enhances patient outcome.'?

Several methods are adopted to reduce the risk of devel-
oping PUs."® However, as a PU is primarily developed due
to long periods of uninterrupted pressure, regular reposition-
ing is crucial in maintaining tissue vitality by redistributing
pressure from a specific area of the body to another to pre-
vent PU development.'* Repositioning by 2-hourly turning
is widely accepted as a provisional guideline for best prac-
tice as passed down since the time of Nightingale'>'¢,
where turning frequencies differ according to each patient’s
intensity of tissue loading and illness severity.'” However,
this is based on limited research evidence, where the effi-
cient frequency of turning remains unclear.'® Furthermore,
repositioning patients at a 30° lateral tilt has been shown to
be effective in reducing PU development, but it still remains
unclear which repositioning method is the most effective
when the patient is turned from side to side.'® This is fur-
ther confounded by the effectiveness of using different
pressure-relieving devices and support surfaces, which can
reduce the frequency of turning from 2-hourly to 4- or 6-
hourly.?® Therefore, this scoping review aimed to summa-
rise the current state of research in PU prevention on the
repositioning and turning frequency of adult bed-bound
patients to help guidelines and health care professionals pro-
vide quality care to patients at risk of developing PUs.

2 | MATERIALS AND METHODS

To enhance the efficiency and sustainability of PU preven-
tion through repositioning, there is a dire need to outline the
nature and scope of available research studies on the most
effective turning frequency to guide future empirical
research.?! In addition, it is crucial to consolidate methodo-
logical disparities among current research to enhance the
conclusiveness of research evidence for translation into best
practice.”> A scoping review was therefore conducted to
present an overview of the available evidence instead of a
systematic review that aims to synthesise evidence from the
selected studies that fulfil the chosen methodological quality
assessment.”> A scoping review focuses on mapping the
available literature for various purposes, such as identifying
research gaps and research findings and informing the

necessity of conducting a systematic review.** To provide a
transparent and systematic methodology to analyse the arti-
cles, a framework developed by'® was employed. It consti-
tuted of 5 stages as described below:

Stage 1. Identifying the research question. The main aim
of this review was to summarise the available literature on
turning frequency of adult bed-bound patients to prevent
PUs. This review specifically aimed to answer the follow-
ing question: What is known about the frequency of turn-
ing in bedridden patients to prevent hospital-acquired PU?
Stage 2. Identifying relevant studies. A 3-step search strat-
egy was utilised.”> First, a systematic search for articles
published from January 2000 to December 2016 was con-
ducted using 8 electronic databases including CINAHL,
PubMed, Cochrane Library, ScienceDirect, PsycINFO,
Scopus, ProQuest and Web of Science. The timeframe was
chosen to maintain relevancy of the research trend. Second,
a search of keywords within the title and abstract of the
retrieved papers was conducted. Third, a manual search on
the bibliographies of the shortlisted articles was performed
to identify articles that are more relevant.

Keywords for the search were derived from the concepts
and broad categories of the research question and were
AND or OR
(frequency*, schedule*, turn*, reposition*, hour*, pressure

combined using Boolean operators
ulcer*, sore*, inpatients). To enhance the sensitivity of the
search, more keywords were permuted from the Medical
Subject Heading (MESH) browser and agreed upon by the

researchers.

Stage 3. Study selection. Articles were included if they
met the following inclusion criteria: (1) focused on the pre-
vention of hospital-acquired PU, (2) included exploration
on the frequency of turning or repositioning, (3) conducted
on adults who have been hospitalised, (4) full texts avail-
able in English, and (5) published within January 2000 and
December 2016. Articles were excluded if they explored
the relationship between repositioning or turning frequency
and other variables besides PU development. Grey litera-
ture from MedNar was also included in the search

Stage 4. Charting the data. To address the research ques-
tion, relevant data was extracted and charted according to
the following categories: author(s)/year of publication/
country, aims/purpose, sample characteristics, methods,
turning schedule/duration of intervention, outcome, and
key findings related to the scoping review question. The
data chart was tested on 2 random papers to ensure if it
was suitable to extract relevant data from the included
papers. The data chart was found suitable, and no further
changes were made to it.

Stage 5. Collating, summarising, and reporting the results.
Data were collated and reported descriptively as general
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and specific aspects of the literature. To ensure reliability,
3 authors separately reviewed the literature, and after criti-
cal discussions, the results were approved.

3 | RESULTS

The search identified 911 articles: CINAHL (n = 227);
Cochrane Library (n = 31), ProQuest (n = 29), PsycINFO
(n = 187), PubMed (n = 75), ScienceDirect (n = 122),
Scopus (n = 215), and Web of Science (n = 25). In total,
128 duplicate articles were excluded, followed by an exclu-
sion of 768 articles from the title and abstract screen, result-
ing in the assessment of 15 full-text articles, in which
5 articles were further excluded because of reasons as
shown in Figure 1. No bibliographical references were
retrieved. Consensus on the articles selected according to
the eligibility criteria for the review was achieved among
the authors. In total, 10 studies were included in this review,
of which 5 were randomised controlled trials (RCT)'9’26_29,
1 was a prospective cohort study,'”” 3 were systematic
reviews> ! +30 , and 1 was a literature review>! .

The key findings of the 10 articles regarding the fre-
quency of turning in bedridden patients to prevent hospital-
acquired PUs have been summarised (Table 1). The general
characteristics of the studies were that PUs are commonly
affected by direct factors, namely the amount and duration
of pressure. Common strategies used to tackle this problem
were the use of support surfaces and turning, respectively.

_5 Records identified through
T
;% database searching (n=911)
c
[}
- l
Records screened
(n=911) Duplicates removed
g l———; (n=128)
=
[}
L
A Title and abstracts screened Records excluded (n=768)
(n=783) Reason: did not meet the
l selection criteria
Full-text articles assessed for Full-text articles excluded (n=5):
>
E eligibility e Focused on activity data to measure
=)
w (n=15) turning fre y (n=]
=15 g frequency (n=2)
o Focused on the cost-effectiveness of a
previous randomised controlled trial
(n=1)
e Same experiment (TURN study) (n=2)
Studies included in scoping
3
° .
5 review
o
£
(n=10)
FIGURE 1 PRISMA flow diagram for study selection
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3.1 | Specific aspect of the literature

3.1.1 | Experimental studies

In the 5 experimental studies, turning frequencies ranged
from 2- to 6-hourly turning in various pressure-relieving
positions'*?*~2° (Figure 2). One experimental study focused
mainly on investigating the optimal frequency of reposition-
ing in influencing the development of PU.' It was reported
in the study that 3-hourly turning with a 30° tilt at night is
more effective in preventing PUs compared to 6-hourly
turning with a 90° tilt at night. Four of the experimental
studies investigated the effectiveness of turning with addi-
tional support surfaces in their interventions.’*** Defloor
et al*’ investigated the effect of 4 prevention schemes in a
4-week RCT that involved the use of a standard institutional
mattress with more frequent turning (2- to 3-hourly) or the
use of a viscoelastic polyurethane foam mattress (VEFM)
with less frequent turning (4- to 6-hourly). The study
reported a significant reduction in the number of PUs in par-
ticipants who were turned 4-hourly on a VEFM compared
to the 2 prevention schemes that used a standardised institu-
tional mattress but with frequent turning (<4 hours). Three
studies compared the effectiveness of the duration of reposi-
tioning in patients who were on an alternating pressure air
mattress (APAM),%’ a high-density foam mattress*®, and a
pressure-reducing mattress.”® It was found that there was no
difference in the incidence of PU between all 3 studies and
that more frequent repositioning on support surfaces does
not necessarily lead to lesser PU development. Furthermore,
repositioning was more frequently more labour intensive,
and an increased amount of device-related adverse events
was reported.”’ Patients’ rest might also be disturbed with
frequent repositioning.*®

3.2 | Reviews and non-experimental studies

One study'’” was a prospective cohort study that examined
the association between repositioning and PUs in elderly
bed-bound patients. However, there was no association
between repositioning and the incidences of PU among bed-
bound elderly. The remaining 3 studies were systematic
reviews, all of which had inconclusive evidence with
regards to the optimal turning frequency to prevent
PUs.>'*?° Similarly, the last study, which was a general
review, also yielded inconclusive evidence on the frequency
of turning among PU incidences and concluded that the fre-
quency of repositioning varies according to each patient’s
needs.”!

4 | DISCUSSION

Overall, there was inconclusive evidence that supported the
repositioning of patients to reduce the incidences of PU. Of
the studies identified in this scoping review, 8 stud-

jes>14:20:26.28.30.31 yare unable to reach a conclusion on the
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(Continued)

TABLE 1

Key findings related to

Outcome and details
(eg measurements)

Intervention type/comparator/

duration of intervention

Methodology/
methods

Study population and

sample size

Author (s)/year of

scoping review questions

Aims/purpose

publication/country

duration of pressure that

precipitates PU.

(2011), United

States

Repositioning frequency varies

Common practice is 2-hourly turning,

according to patients’ needs.

although researchers have failed to

identify strong evidence supporting

its effectiveness. Earlier texts

suggest the turning schedule to be

adjusted according to the magnitude
of loading and condition of the

patient.

CHEW ET AL.

hourly turning may be needed for

More frequent turning compared to 2-
immobile patients.

effective duration for repositioning patients to prevent the
development of PUs, and only 2 studies found significant
differences among the intervention (receiving shorter inter-
vals of turning) and control (receiving longer intervals of
turning) groups.

Moore et al*® found that repositioning every 3 hours
using a 30° lateral tilt was more effective than repositioning
every 6 hours using a 90° lateral rotation in reducing the
incidence of PU. This was not surprising because a shorter
interval reduces the period of uninterrupted pressure. Fur-
thermore, in terms of enhancing the effectiveness of reposi-
tioning, a 30° lateral tilt is found to be more effective than
supine and 90° lateral positioning as a 30° lateral tilt mini-
mises interface pressure, especially to the sacrum, enhanc-
ing blood flow and transcutaneous oxygen levels to the
tissues.'**>73 This coincides with the results from a previ-
ous study that repositioning every 3 hours at a 30° tilt (right
tilt, back, left tilt, back) was found to be significantly more
effective in decreasing PU incidences than 6-hourly at a 90°
lateral rotation.*® This suggests that a 30° lateral tilt is more
appropriate for a patient as less pressure is applied over
bony prominences, allowing blood supply to the weight-
bearing area. Moreover, repositioning patients at a 30° lat-
eral tilt has been shown to reduce labour intensiveness and
was thus more cost-effective than turning patients at a 90°
lateral rotation.3® However, the degree of tilt was not uni-
form between the experimental and control groups,®* sug-
gesting it as a confounding factor that may undermine the
evidence that a 3-hourly turning frequency is more effective
in preventing PU than a 6-hourly turning frequency.

In the subsequent experimental study, Defloor et al*’
reported that there was a reduction in PU development in
the prevention schemes that used longer turning schedules
(4- or 6-hourly) on foam mattresses, compared to shorter
turning schedules (2- or 3-hourly) on standardised institu-
tional mattresses. Hence, it is clear that foam mattresses
play an important role in reducing incidences of PU, but the
different turning schedules remain inconclusive. Compared
with another study where they found that foam mattresses
reduced the pressure by 20% to 30% compared to standar-
dised institutional mattresses,>? it can be discerned that the
period of pressure and amount of pressure applied on the
patient’s bony prominence is an important factor in causing
PUs. Similar to Moore et al,” both the type of mattress and
the frequency of turning were not altered between the exper-
imental and control groups, thus undermining the evidence,
rendering it inconclusive in determining the most effective
turning frequency.

The other 3 experimental studies included in this
review>2° found that there were no differences in PU inci-
dence among patients who were repositioned at different
time intervals and those wusing pressure-relieving
devices.?®*® Pressure-relieving devices, as the name sug-
gests, are capable of redistributing a patient’s weight to
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Alternating
between 2 HT
and 4 HT >4
HTvem
(Manzano et
al., 2014)

3 HT +30°
tilt> 6 HT +
90° tilt

(Moore et al.,
2011)

>2HT =<2

HT
(Bergstrom
etal., 2013)

4 HTven > 2 HTsm = 3 e 2HTvem=3 HTvem =4 HTvem
HTsii = 6 HTvew ¢ 2HTvew=4 HTveu
(Vanderweeet al., 2007)

(Defloor et al., 2005)

FIGURE 2
reference to turning frequency in PU prevention. HT, hourly turning; SIM,

Summary of the results from experimental studies with

standard institutional mattress; VEM, viscoelastic mattress; =, no statistical
difference in PU prevention effectiveness; >: more effective than

relieve pressure points.37 This shows that when patients are
nursed on pressure-relieving devices, repositioning timing
caused few differences in PU incidences. It may be logical
to deduce that a higher pressure over a short period of time
will cause PUs, whereas a lower pressure over an extended
period of time is needed before PU develops. Similar to a
systematic review, the use of pressure-relieving devices,
coupled with repositioning, was reported to be able to
reduce the incidence of PU development in people at risk."'
Hence, the results from these studies show inconclusive evi-
dence in determining the most effective turning schedules.
From the results of the studies included in this scoping
review, it is logical to reason that, with the use of pressure-
relieving devices, the turning frequencies for patients at risk
of developing a PU can be longer compared to patients who
are not on pressure-relieving devices. Therefore, nurses
have more hours on hand and are able to concentrate on
other nursing tasks and promote better adherence to reposi-
tioning guidelines. Moreover, the management of PU can
also take a toll on the nursing taskforce as the development
of PUs can lead to nurses putting in more time in the man-
agement of PU on top of preventing other areas from PU
development. Hence, prevention is better than management,
and using pressure-relieving devices can potentially reduce
nurses’ workload in nursing patients at risk of PU by free-
ing up more time for repositioning. The potentially longer
repositioning intervals may relieve nurses of labour to focus
on other nursing management for patients. This will also
have an influence on the organisation’s allocation of man-
power in the wards given the global shortage of nurses that
is taking a toll on the existing nursing workforce.
Despite the results from the experimental studies,
a prospective cohort study concluded that there was no asso-
ciation between the frequency of repositioning with the use
of pressure-relieving mattresses and their incidence in PU
development.”® Among the 3 reviews included in this scop-
ing review, which evaluated the frequency of turning and the
use of pressure-reducing mattress, none of them were
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conclusive in determining the optimal turning schedule to
reduce PU incidences in patients on pressure-relieving mat-
tresses.' ™! Similar to a literature review that included
studies using standard mattresses and pressure-relieving mat-
tresses with various turning frequencies, evidence was also
inconclusive.” The inconsistent results stem from the fact that
pressure-relieving mattresses were compared with standar-
dised institutional mattresses. There were also differing repo-
sitioning timings, which could potentially introduce
confounding factors into the study. This is similar to the
experimental studies mentioned above, affecting the eventual
results obtained. The comparison might not be accurate as
there are more than 1 factor being manipulated in the studies,
thus yielding inconsistent results and inconclusive evidences.
There are also several factors that could have accounted
for the inconsistent results obtained from these studies.
First, studies have shown that immobility is a major risk
factor in the development of PUs; however, the prevalence
of PUs is not solely influenced by the duration of reposi-
tioning.*®** This is because there is no single risk factor
that can explain the development of PU but a complex inter-
play of factors that increases one’s risk to PU develop-
ment.*® The literature has identified over 100 risk factors
that may place adults at risk for PU, and this is especially
so in bedridden patients because comorbidities also play a
major role in influencing their risk in PU development.*'
Another major key factor is the role of nurses in nursing
patients at risk of PU. Guidelines that are currently available
on the prevention of PUs do not specify the exact frequency
of repositioning but, rather, encourage health care profes-
sionals to determine the frequency of repositioning by
assessing a set of criteria.*> Repositioning patients at risk
for PU 2-hourly has been established as part of many clini-
cal guidelines for PU prevention.*>** However, this was in
place more than 20 years ago and was only based on small-
scale studies.***® Turning every 2 hours is not only labour
intensive®” but also not cost-effective, with the subsequent
introduction of pressure-relieving mattresses. In several
studies where the cost-effectiveness of prevention methods
was analysed, prevention of PU, including providing
pressure-relieving devices for all patients at risk, was in fact
found to be more cost saving and resulted in greater
expected effectiveness compared with standard care.*®*°
However, with guidelines implemented and pressure-
relieving mattresses introduced to prevent the development
of PUs, there still appears to be a high prevalence of PUs in
hospitals and nursing home. This could be explained by the
adherence rate of nurses in repositioning patients who are at
a high risk of PU. In a review conducted that was aimed at
assessing how PU guidelines were implemented in nursing
homes, the overall adherence to PU prevention guidelines
was relatively low.”® This could be due to the labour-
intensive nature of repositioning patients as it takes more
than 1 nurse to reposition a patient. This can have an effect
on the development of PU; hence, there is also a need to
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address the problem of staff adhering to the guidelines
implemented.

Several studies have pointed out that there is actually no
lack of evidence in the prevention of PU but rather a failure
of nurses to put knowledge attained into practice.’'~>*
Nurses were found to be lacking in PU prevention imple-
mentation despite the fact that PU prevention is being
described as basic nursing care.* However, positive atti-
tudes will not be enough to change practice because barriers
need to be resolved first before effective prevention can be
implemented.>® Shortage of manpower and lack of time
were the major barriers identified in carrying out PU pre-
vention intervention.”>® Hence, on top of improving PU
incidences by regular repositioning, organisations can tap
into the latest technology to reduce pressure by using
pressure-relieving mattresses. This can potentially be helpful
for nurses by allowing longer intervals between reposition-
ing. Longer intervals between repositioning may be able to
address manpower allocation issues and promote adherence
to repositioning schedules and PU management, thereby
decreasing PU incidences.

5 | IMPLICATIONS FOR FUTURE
RESEARCH

In general, there is a lack of studies examining turning fre-
quency and its impact on the development of PU. The limited
available studies have limitations in their methodological
designs. There is a need for multiple well-designed RCTs
consisting of lesser methodological limitations with a large
sample size that compare just the frequency of turning while
making other variables constant.Further studies should focus
on changing only 1 variable such as turning frequency so that
lesser confounding factors exist, yielding more reliable
results. This scoping review identified that patients nursed
under pressure-relieving devices are less susceptible to PU
development. Specifically, repositioning patients coupled
with the use of pressure-relieving devices is one of the most
promising interventions to implement. However, the chal-
lenge is to identify what exactly is the optimal repositioning
interval with pressure-relieving devices. Hence, further RCTs
need to be conducted to confirm the results from these studies
to allow organisations to relook into their intervention guide-
lines and adopt EBP. Studies should also focus on reposition-
ing intervals on different patient populations to allow for
generalisability across different patient populations. This can
improve patients’ quality of life and also relieve nurses of
unnecessary workload.

6 | CONCLUSION

This scoping review provided an important summary of the
results of studies regarding repositioning schedules. Given

the current evidences in this scoping review, there appears
to be varying results surrounding the most appropriate repo-
sitioning schedules. This could be due to more than 1 vari-
able being manipulated in the studies. There should be less-
manipulated variables, that is, the use of pressure-relieving
devices throughout all groups to yield results that are more
reliable. This scoping review did, however, provide valuable
information on the appropriate interventions to implement
that could potentially reduce PU, which is the use of
pressure-relieving devices and repositioning. The cost-
effectiveness of using pressure-relieving devices was also
found, and although pressure-relieving devices are more
costly, it is still more cost-effective than allocating more
manpower for frequent turning. Hence, institutions can con-
sider providing it to a wider patient group to reduce PU
development.
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