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ABSTRACT

This is the protocol for a review and there is no abstract. The objectives are as follows:

To assess whether patient and lay carer education for preventing pressure ulceration affects the incidence of pressure ulceration in at-

risk people, in any care setting.

BACKGROUND

Description of the condition

A pressure ulcer is defined as “localized injury to the skin and/
or underlying tissue usually over a bony prominence, as a re-
sult of pressure, or pressure in combination with shear” (NPUAP
2014). Pressure is the amount of force acting on a unit of area
(O’Callaghan 2007), whereas, shear forces occur in soft tissue
when these tissues are stretched, as happens when the bony struc-
tures move but the skin remains stationary (Sanders 2005). Pres-
sure ulcers commonly occur in people with limited functional mo-
bility or capacity for activity and as such are exposed to prolonged
periods of exposure to sustained pressure/shear forces from lying
or sitting in one position for a long time (Gefen 2008). Whereas
it is acknowledged that there are numerous potential risk factors
it has been postulated that some specific factors play a key role in
the development of pressure ulcers, such as impaired activity and

mobility (Moore 2011; Moore 2014). Healthy people regularly
change their position while seated or recumbent. Indeed, there are
normally a number of stimulators, during sleep and while awake,
that motivate the person to move (Defloor 2005; Krapfl 2008).
However, this is affected by the person’s ability to feel pain and the
person’s actual physical ability to move or reposition themselves
(Defloor 2005). Therefore, those who cannot reposition them-
selves are at risk of pressure ulcer damage, because they are unable
to relieve pressure/shear over bony prominences, resulting in on-
going cell deformation and inevitable tissue damage (Loerakker
2010). Mino 2001 found a four-fold greater risk ratio (RR) for
the development of pressure ulcers in people who have an inabil-
ity to turn over in bed (RR 4.09). Papanikolaou 2003 compared
the probability of pressure ulcer occurrence among people with
varying levels of mobility and found that pressure ulcer develop-
ment was five times more likely among people with limited mo-
bility (odds ratio (OR) 5.41 95% confidence interval (CI) 2.00

to 14.63; P value = 0.001). Furthermore, a systematic review by
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Coleman 2013 noted that risk factors emerging most frequently
as independent predictors of pressure ulcer development were mo-
bility/activity, perfusion and skin/pressure ulcer status.

Pressure ulcers vary in severity. One of the most widely recognised
systems for categorising pressure ulcers is that of the National
Pressure Ulcer Advisory Panel (NPUAP), which is summarised
below (NPUAP 2014).

Category/Stage I - non-blanchable erythema: “Intact skin with
non-blanchable redness of a localized area usually over a bony
prominence. Darkly pigmented skin may not have visible blanch-
ing; its colour may differ from the surrounding area. The area may
be painful, firm, soft, warmer or cooler as compared to adjacent
tissue. Category I may be difficult to detect in people with dark
skin tones. May indicate “at risk“ persons.”

Category/Stage II - partial thickness: “Partial thickness loss of
dermis presenting as a shallow open ulcer with a red pink wound
bed, without slough [dead tissue]. May also present as an intact
or open/ruptured serum-filled or sero-sanguinous filled blister.
Presents as a shiny or dry shallow ulcer without slough or bruising
(bruising indicates deep tissue injury). This category should not
be used to describe skin tears, tape burns, incontinence associated
dermatitis, maceration [damage through the skin being wet] or

»

excoriation [damage through scratching/abrasion or burns]
Category/Stage III - full thickness skin loss: “Full thickness
tissue loss. Subcutaneous fat may be visible but bone, tendon or
muscle are not exposed. Slough may be present but does not ob-
scure the depth of tissue loss. May include undermining and tun-
nelling. The depth of a Category/Stage III pressure ulcer varies
by anatomical location. The bridge of the nose, ear, occiput [back
of the head] and malleolus [ankle] do not have (adipose) subcu-
taneous tissue and Category/Stage III ulcers can be shallow. In
contrast, areas of significant adiposity can develop extremely deep
Category/Stage III pressure ulcers. Bone/tendon is not visible or
directly palpable.”

Category/Stage IV - full thickness tissue loss: “Full thickness
tissue loss with exposed bone, tendon or muscle. Slough or eschar
[scabbing] may be present. Often includes undermining and tun-
nelling. The depth of a Category/Stage IV pressure ulcer varies
by anatomical location. The bridge of the nose, ear, occiput and
malleolus do not have (adipose) subcutaneous tissue and these
ulcers can be shallow. Category/Stage IV ulcers can extend into
muscle and/or supporting structures (e.g. fascia, tendon or joint
capsule) making osteomyelitis [bone infection] or osteitis [inflam-
mation of bone] likely to occur. Exposed bone/muscle is visible or
directly palpable.”

The presence of pressure ulcers among people in the care of health
professionals is often used as an indicator of the quality of health-
care provided (NICE 2014). Therefore, in order to place the prob-
lem of pressure ulcers into context, the number of pressure ulcers
within a given clinical care setting is measured and reported as
prevalence or incidence figures (Moore 2013).

Prevalence is a determination of the number of people with an

existing pressure ulcer, at a given point in time, whereas, inci-
dence is a determination of the number of people that develop
a new pressure ulcer over a given time (Beaglehole 1993). Preva-
lence and incidence estimates vary according to the population
being assessed, the data collection methods used and decisions
about whether or not stage I pressure ulcers should be included
(since there is no open wound at this stage but evidence of pos-
sible tissue damage) (NPUAP 2014). One review noted mean
pressure ulcer prevalence rates in various settings of 8.9% in Ice-
land (one study), 17% in Norway (three studies), 16% in Ireland
(six studies), 15% in Denmark (five studies) and 25% in Swe-
den (17 studies) (Moore 2013). These studies were conducted
in acute care (23 studies); long stay (five studies); hospice (one
study), community care (two studies) and a centre for rare dis-
cases (one study). Not all studies clearly delineated between cate-
gories of pressure ulcer. Furthermore, different classification sys-
tems were used, including self developed classification systems,
the European Pressure Ulcer Advisory Panel (EPUAP) pressure
ulcer classification system, the EPUAP/NPUAP guidelines and
sometimes none at all (Moore 2013). In one study from Jordan,
across two care settings, a prevalence of 12% (Stage I and above)
(EPUAP) was noted (Tubaishat 2011). Conversely, mean pressure
ulcer prevalence across 198 nursing homes in Japan was 9.6%
(Stage I'and above) (Igarashi 2013). The lowest figure was reported
from China, where data were gathered from one university hospi-
tal and 11 general hospitals and there was a prevalence of 1.58%
(Stage I and above, including “unstageable” and “suspected deep
tissue injury”) (Jiang 2014). From one Canadian perspective, a de-
tailed literature review identified a prevalence of 26% (staging not
described) among 14,102 people residing in 18 acute-care facili-
ties, 23 non-acute care facilities, 19 mixed healthcare settings and
five community-care agencies (Woodbury 2004). Results from the
Victorian state-wide prevalence in Australia noted a prevalence
of 17.6% (Stage I and above) (Victorian Quality Council 2006).
Conversely, a USA estimate for pressure ulcer prevalence (Stage
IT and above) across acute-care, long-term care and rehabilitation
settings was 9%, with prevalence highest in long-term acute-care
settings (26%) (VanGilder 2009).

Pressure ulcer incidence figures also vary across countries and set-
tings. For example, the single incidence study from Norway noted
a figure of 16.4%, whereas mean incidence in Denmark was 1.8%
(two studies), 11% in Ireland (four studies) and 20% in Sweden
(12 studies) (Moore 2013). In one study from Australia, incidence
was 4.6% (Stage I and above) (Graves 2005). A further study from
the USA collected data from 242,745 hospital discharges from 15
general and tertiary-care hospitals, and identified a pressure ulcer
incidence of 2.68% (Gardiner 2014). One study from Australia
noted an incidence of 16.6% within the acute-care setting (Jolley
2004), whereas, in long-term care in Canada this figure was 11.7%
(Stage I and above) (Davis 2001). Prevalence and incidence fig-
ures are consistently highest in acute-care and hospice settings,
and lowest in the care of the older person setting (Moore 2013);
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however, it is interesting to note that a prevalence of between 4%
and 27% has been identified in acutely ill paediatric populations
(McLane 2004; Schliier 2009), reflecting the figures noted across
other clinical care settings.

The point prevalence of pressure ulceration in the total adult pop-
ulation of Leeds, UK, was estimated using a cross-sectional sur-
vey in 2011. Of the total adult population of 751,485, the point
prevalence of pressure ulceration was 0.31 per 1000 (Hall 2014).
UK pressure ulcer prevalence estimates specifically for community
settings have reported rates of 0.77 per 1000 adults in a UK urban
area (Stevenson 2013).

Pressure ulcers have a large impact on those affected; the ulcers
can be painful, and may become seriously infected or malodor-
ous. A number of studies conducted in the USA (Langemo 2000),
the UK (Fox 2002: Spilsbury 2007; Essex 2009; Gorecki 2009),
and the UK and Belgium (Hopkins 2006) have explored the im-
pact of pressure ulcers on the people’s lives. After adjustment for
age, sex and co-morbidities, people with pressure ulcers had a
lower health-related quality of life than people without pressure
ulcers (Essex 2009). Pressure ulcers impacted on four health-re-
lated quality of life domains, namely, symptoms, physical func-
tioning, psychological well-being and social functioning (Gorecki
2009). Participants report a preoccupation with their pressure ul-
cer with pain regarded as one of the most overwhelming aspects
of their experience (Langemo 2000; Fox 2002; Hopkins 2006).
Worryingly, treatments, repositioning and equipment often served
to worsen the patient’s experience rather than improve it Hopkins
2006. Furthermore, movement increased pain; therefore, partici-
pants were inclined to keep as still as possible. However, this was
not always possible and repositioning regimens initiated by staff,
or spontaneous movements during sleep, brought on the pain cy-
cle (Hopkins 2006). The use of pressure redistribution devices,
particularly alternating surfaces were also problematic, as when
the cells inflated, they appeared to ’stick into’ the pressure ulcer,
exacerbating the pain experience (Hopkins 2006). One systematic
review exploring the impact of pressure ulcers on quality of life in
older people also identified that people feel that they are a burden
to others and generally have a lack of knowledge about pressure
ulcers (Gorecki 2009).

Pressure ulcers not only affect the patient themselves but also have
a wider effect on families and lay carers (Hopkins 2006; Gorecki
2009). In their systematic review of the impact of pressure ulcer on
quality of life, Gorecki 2009 found that pressure ulcers imposed
additional care burdens on families and lay carers (such as skin
inspections and help with activities of daily living) while and also
causing emotional distress.

In an economically constrained health service, revenue spent on
pressure ulcers is a concern, as it is suggested that many pressure
ulcers can be avoided with appropriate risk assessment and use
of interventions targeted at combating this risk (Moore 2014).
However, despite this premise, it is estimated that approximately
4% of the annual healthcare budget is being spent on pressure ul-

cers, with nursing time accounting for 41% of these costs (Posnett
2009). Pressure ulcers increase length of hospital stay, re-admis-
sion and mortality rates (Lyder 2012), and add considerably to the
cost of an episode of hospital care (Chan 2013). Figures from the
USA suggested that for half a million hospital stays in 2006, "pres-
sure ulcer’ was noted as a diagnosis; for adults, the total hospital
costs of these stays was USD 11 billion (Russo 2008). Costs to the
Australian healthcare system for treating pressure ulceration have
been estimated at AUD 285 million per annum (Graves 2005).

Description of the intervention

The World Health Organization (WHO) considers that health
education is not limited to the dissemination of health-related in-
formation but also “fostering the motivation, skills and confidence
(self-efficacy) necessary to take action to improve health” (WHO
2012a). Patient involvement in healthcare and the rights of pa-
tients to have a central part in the healthcare process have for some
time been seen as important aspects of healthcare provision (Nilsen
2006; McCormack 2006; Coulter 2008; European Commission
2012). The benefits of patient involvement are thought to in-
clude increased motivation and knowledge about health and illness
among patients, resulting in patients having increased capacity to
monitor and look after themselves, increased patient safety and
ultimately patients having better health outcomes (Elwyn 2000;
Davis 2011; European Commission 2012).

However, patient involvement is a vague concept and can be taken
to mean a number of different factors and includes a range of ac-
tivities or interventions (Aharony 1993). In one qualitative inves-
tigation into the concept, the European Commission identified
differences between health practitioners and patients with regard
to what patient involvement means. Practitioners were reported
to consider patient involvement to be about compliance, patients
taking more interest in their healthcare or taking steps to inform
themselves about their health status. Further, practitioners con-
sidered involvement to be about them providing information or
education to patients and the patient feeding back relevant in-
formation to their practitioner regarding their health status. Pa-
tients also emphasised being compliant as an element of their in-
volvement but also equated involvement with taking responsibil-
ity for their health and health information needs. Such constructs
of involvement were often considered to be passive (i.e. follow-
ing health practitioner orders) but patients with chronic diseases
highlighted their more active involvement (European Commission
2012). This was seen to be necessary as they were most famil-
iar with themselves and their own disease processes (European
Commission 2012). A further factor is the increased potential for
patients to be knowledgeable and involved in their disease pro-
cesses is the accessibility of information via the world wide web,
fraught as that is with problems of misinformation and misinter-
pretation (Anderson 2008).
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While there may be many facets to patient involvement, it is clear
that central tenets are the provision of information and education
in order to prompt patients to either take action themselves or to
engage with health practitioners in relation to their health needs.
Such responses are aimed at preventing disease, preventing fur-
ther exacerbation of disease or alleviating existing disease (Smith
2009). The provision of education and information is standard
practice in many situations in healthcare ranging from the single
supply of medicine information leaflets to extensive and repeated
education programmes for people with chronic illness such as dia-
betes (Radhakrishnan 2012) and cardiovascular disease (Holland
2014).

The prevention of pressure ulcers has traditionally been largely
practitioner led (Asimus 2011). The increased move towards com-
munity-based care, coupled with the increasing need for patient
control over their health processes points to a requirement for peo-
ple who are at risk of pressure ulcers to be more involved in their
care (WHO 2014). Involvement in pressure ulcer risk assessment
necessitates certain knowledge and skills on behalf of the patients
requiring information provision or educational interventions.
For the purposes of this review, patient, family and lay carer in-
volvement will concentrate on lay people becoming more knowl-
edgeable and active in their prevention of pressure ulcers. There-
fore, we will include any intervention that involves:

e the provision of information to patients, family and lay
carers regarding the prevention of pressure ulcers;

e cducational programmes aimed at increasing patient,
family, lay carer, or a combination of these, involvement in the
prevention of pressure ulcers;

e strategies that encourage patients, their family, lay carers, or
a combination of these, to become more knowledgeable about
pressure ulcer prevention.

e the use of sensors or pressure monitoring devices aimed at
encouraging patients to move to relieve pressure or be helped to

move be families or lay carers

How the intervention might work

This intervention falls within the broader domain of knowledge
concerning health literacy and its benefits for health. Health lit-
eracy concerns patients’ capacities to access, process and under-
stand information so that they can actively and knowledgeably
participate in decisions and actions relating to their health (Ratzan
2000; Nielsen-Bohlman 2004; Martensson 2012). A significant
body of research has demonstrated the link between lower levels
of health literacy and poorer health outcomes (Gazmararian 2003;
Berkman 2011; Bostock 2012). Evidence to support the benefits
of introducing strategies to increase health literacy for better health
outcomes is also beginning to emerge (Pignone 2005). Thus, in-
terventions aimed at increasing health literacy are likely to lead
to better health outcomes. The health literacy intervention in this

context is aimed at making patients more knowledgeable and ac-
tive in the prevention of pressure ulcers. This is likely to lead to:

e an increased capacity to self manage;

e an increased level of awareness of risk factors in pressure
ulcer development;

e an increased ability to act on risk;

e adecrease in pressure ulcers development.

Why it is important to do this review

Patient safety is at the heart of healthcare delivery, and as such,
avoidance of unnecessary complications associated with clini-
cal care is considered to be a fundamental patient right (WHO
2012b). Therefore, as pressure ulcers remain an important issue,
adopting strategies aimed at reducing their occurrence makes both
human and economic sense (Moore 2014). Patients, their fami-
lies and lay carers are central to the success of any interventions
adopted, as the majority of people are not nursed within a care
setting where there is ready access to trained health professionals
(CDC 2011). The WHO stresses the importance of enhancing
the contribution of the patient and their wider personal network
to their own health and well-being (WHO 2012c¢). In this way,
the patient may be empowered to making more informed deci-
sions pertaining to the type of healthcare delivery most suited to
their clinical needs (WHO 2012c). As pressure ulcers are a key
concern for the patient, their family and lay carers their involve-
ment in pressure ulcer prevention is important and recommended
in guidelines for prevention (NICE 2014). However, the precise
impact of patient, family and lay carer involvement on pressure
ulcers has not been systematically reviewed which is the rational
for the current review.

OBJECTIVES

To assess whether patient and lay carer education for preventing
pressure ulceration affects the incidence of pressure ulceration in

at-risk people, in any care setting.

METHODS

Criteria for considering studies for this review

Types of studies

We will include published and unpublished randomised controlled
trials (RCTs), including cluster RCTs, irrespective of language of
report. We will exclude cross-over trials and studies using quasi-
randomisation.
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Types of participants

We will include RCTs recruiting people of any age at risk of pres-
sure ulceration, or RCTs recruiting people who informally care for
someone at risk of pressure ulceration.

Types of interventions

We will include studies where the only systematic difference be-
tween study groups was the specific use of an intervention aim-
ing to educate patients, lay carers (carers and family members), or
both, in pressure ulcer prevention. Interventions could be provi-
sion of information on the prevention of pressure ulcers, or could
be educational programmes aimed at increasing patient or fam-
ily/lay carer knowledge of the prevention of pressure ulcers, or
strategies that encourage people to become more knowledgeable
about pressure ulcer prevention such as pressure monitoring sys-
tems or technology which prompts action to prevent pressure ul-
cers for patient or lay person use. We will include interventions
that are based on the provision of eduction via written (e.g. infor-
mation leaflets), verbal (e.g. teaching sessions), multimedia (e.g.
web-based programmes or audiovisual aids), skill based (e.g. prac-
tical demonstrations) methods. We will consider educational in-
terventions that are singular, one-off interventions or delivered
multiple times. The comparisons of interest for this review will be
usual care, no educational interventions or an attention control
e.g., an educational intervention on a different topic.

Types of outcome measures

We will analyse outcomes at the latest time point available (as-
sumed to be length of follow-up if not specified) and the time
point specified in the methods as being of primary interest (if this
is different from the latest time point available). For all outcomes,
we will class assessment of outcomes as:

e short term: less than one week to eight weeks;

e medium term: greater than eight weeks to 26 weeks;

e long term: greater than 26 weeks.

Primary outcomes

e risk of pressure ulceration - defined as a new ulcer of any
grade developing during the study period. We will regard the

following as adequate measures of this outcome:

o time to occurrence of a new ulcer;
o proportion of participants developing a new ulcer.

We will accept authors™ assessment/measurement processes when
classifying a new ulcer.

Secondary outcomes

e Grade/category of pressure ulcer, as reported by the study
author.

o DPatient/lay carer knowledge of pressure ulcer risk and
prevention.

e Measures of acceptability of interventions to users where
the study systematically recorded this.

Search methods for identification of studies

Electronic searches

We will search the following electronic databases to retrieve reports
of relevant RCTs:

e Cochrane Wounds Group Specialised Register;

e Cochrane Central Register of Controlled Trials
(CENTRAL) (The Cochrane Library) (latest issue);

e Ovid MEDLINE (1946 to search date);

e Ovid MEDLINE (In-Process & Other Non-Indexed
Citations) (latest issue);

e Ovid EMBASE (1974 to search date);

e EBSCO CINAHL Plus (1937 to search date);

e Ovid PsycINFO (1806 to search date).

We will use the following provisional search strategy in CEN-
TRAL:

#1 MeSH descriptor: [Education] explode all trees

#2 MeSH descriptor: [Pamphlets] explode all trees

#3 ((educat* or train* or learn* or teach*) near/3 (self* or patient*
or carer® or cargiver® or famil* or partner* or friend*)):ti,ab,kw
#4 ((educat® or train* or learn* or teach™) near/3 (program™* or
model* or system™* or intervention™)):ti,ab,kw

#5 ((educat® or train* or learn* or teach*) near/3 (technol* or
multimedia or web or audiovisual or audio-visual or online or
internet or app* or e-learning or elearning or written or printed
or oral or face-to-face or “face to face”)):ti,ab,kw

#6 ((patient or health) near/3 (information or literacy)):ti,ab,kw
#7 (leaflet® or booklet* or pamphlet* or poster* or brochure*)
.ti,ab,kw

#8 ((written or printed or oral or online or audiovisual or audio-
visual or Internet or web or online or telephon*) near/3 informa-
tion):ti,ab,kw

#9 academic detailing:ti,ab,kw

#10 (algorithm* or decision tree*):ti,ab,kw

#11 for #1-#10}

#12 MeSH descriptor: [Pressure Ulcer] explode all trees

#13 (pressure near (ulcer® or sore* or injur*)):ti,ab,kw

#14 (decubitus near (ulcer® or sore*)):ti,ab,kw

#15 (bedsore* or bed sore*):ti,ab,kw

#16 {or #12-#15}

#17 {and #11, #16} in Trials

Patient and lay carer education for preventing pressure ulceration in at-risk populations (Protocol) 5
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We will adapt this strategy to search Ovid MEDLINE, Ovid EM-
BASE, EBSCO CINAHL and Ovid PsycINFO. We will com-
bine the Ovid MEDLINE search with the Cochrane Highly Sen-
sitive Search Strategy for identifying randomised trials in MED-
LINE: sensitivity- and precision-maximising version (2008 revi-
sion) (Lefebvre 2011). We will combine the EMBASE search with
the Ovid EMBASE filter developed by the UK Cochrane Centre
(Lefebvre 2011). We will combine the CINAHL search with the
trial filters developed by the Scottish Intercollegiate Guidelines
Network (SIGN 2012). We will apply no restrictions with respect
to language, date of publication or study setting.
We will also search the following clinical trials registries:

o ClinicalTrials.gov (www.clinicaltrials.gov/);

e WHO International Clinical Trials Registry Platform (
apps.who.int/trialsearch/Default.aspx);

e EU Clinical Trials Register (www.clinicaltrialsregister.eu/).

Searching other resources

We will try to identify other potentially eligible trials or ancillary
publications by searching the reference lists of retrieved included
trials, as well as relevant systematic reviews, meta-analyses and
Health Technology Assessment reports.

Data collection and analysis

Selection of studies

Two review authors (TOC and ZM) will independently assess the
titles and abstracts of the citations retrieved by the searches for rel-
evance. After this initial assessment, we will obtain full-text copies
of all studies considered potentially relevant. Two review authors
(TOC and ZM) will independently check the full papers for el-
igibility; we will resolve disagreements by discussion and, where
required, the input of a third review author (JD). Where required
and possible, we will contact study authors where the eligibility
of a study is unclear. We will record all reasons for exclusion of
studies for which we had obtained full copies and present them
in a ’Characteristics of excluded studies’ table. We will complete a
PRISMA flowchart to summarise this process (Liberati 2009).

Where studies have been reported in multiple publications/re-
ports, we will obtain all publications. While we will include the
study only once in the review, we will extract data from all reports

to ensure maximal relevant data are obtained.

Data extraction and management

We will extract and summarise details of the eligible studies using
a data extraction sheet and present them in a ’Characteristics of

included studies’ table. Two review authors (TOC and ZM) will

extract data independently and will resolve disagreements by dis-
cussion, drawing on a third review author where required. Where
data are missing from reports, we will attempt to contact the study
authors to obtain this information. Where a study meets the el-
igibility criteria and where more than two intervention arms are
included, we will extract only data from intervention and control
groups relevant to the primary and secondary outcomes of inter-
est.
We will extract the following data where possible by treatment
group for the pre-specified interventions and outcomes in this
review. We will collect outcome data for relevant time points as
described in Types of outcome measures section as follows:

e country of origin;

e unit of randomisation
unit of analysis;
trial design (e.g. parallel, cluster);
care setting;
number of participants randomised to each trial arm;
eligibility criteria and key baseline participant data;
details of intervention regimen received by each group;
duration of intervention;
details of any co-interventions;

primary and secondary outcome(s) (with definitions);

outcome data for primary and secondary outcomes (by
group);

duration of follow-up;

number of withdrawals (by group);

publication status of study;

source of funding for trial.

Assessment of risk of bias in included studies

Two review authors (TOC and ZM) will independently assess
included studies using the Cochrane "Risk of bias™ tool (Higgins
2011a). This tool addresses six specific domains: sequence genera-
tion, allocation concealment, blinding, incomplete data, selective
outcome reporting and other issues. In this review, we will record
issues with unit of analysis, for example, where a cluster trial has
been undertaken but analysed at the individual level in the study
report (Appendix 1). We will assess blinding and completeness of
outcome data for each of the review outcomes separately. We will
present our assessment of risk of bias using two ’Risk of bias’ sum-
mary figures; one that is a summary of bias for each item across
all studies, and a second that shows a cross-tabulation of each trial
by all of the 'Risk of bias’ items. We will class studies with an
assessment of high risk of bias for selection bias, detection bias or
attrition bias (or a combination of these) as being at overall high
risk of bias (for specified outcome).

For trials using cluster randomisation, we will also consider the
risk of bias in terms of: recruitment bias, baseline imbalance, loss
of clusters, incorrect analysis and comparability with individually

randomised trials (Higgins 2011b) (Appendix 2).
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Measures of treatment effect

Where data allow, for dichotomous outcomes (e.g. pressure ulcer
present, yes or no), we will calculate the RR with 95% CI. The
RR is the ratio of the risk of an event in the two groups. An RR
of 1 means there is no difference in risk between the two groups,
whereas an RR of less than 1 means the event is less likely to
occur in the experimental group than in the control group and an
RR of greater than 1 means the event is more likely to occur in
the experimental group than in the control group (Deeks 2011).
For continuous outcomes (e.g. health-related quality of life), we
will use the mean difference (MD) with 95% Cls, if all trials
use the same or similar assessment scale. If trials use different
assessment scales, we will use the standardised mean difference
(SMD) with 95% Cls. The MD is a standard statistic that measures
the absolute difference between the mean value in two groups in
a clinical trial. It estimates the amount by which the experimental
intervention changes the outcome on average compared with the
control. Interpretation of the results is the same as RR except the
point of no effect is 0 rather than 1 (Deeks 2011). The SMD
expresses the size of the intervention effect in each study relative
to the variability observed in that study and an SMD of zero
means that the intervention and the control have equivalent effects
(Deeks 2011).

We will report time-to-event data (e.g. time-to-ulceration) as haz-
ard ratios (HR) where possible in accordance with the methods
described in the Cochrane Handbook for Systematic Reviews of In-
terventions (Deeks 2011). If studies reporting time-to-event data
(e.g. time to incident ulcer) do not report an HR, then, where
feasible, we will estimate this using other reported outcomes, such
as the numbers of events, through the application of available sta-
tistical methods (Parmar 1998). We will only consider mean or
median time to new ulceration without survival analysis as a valid
outcome in the unlikely event that a report specifies that all partic-
ipants developed a wound (i.e. if the trial authors regarded time to
incident ulcer as a continuous measure as there is no censoring).

Unit of analysis issues

Where studies randomise at the participant level and measure out-
comes at the wound level (e.g. number of pressure ulcers), we will
treat the participant as the unit of analysis when the number of
pressure ulcers assessed appears equal to the number of partici-
pants (e.g. one pressure ulcer per person).

Particular unit of analysis issues in wound care trials can occur
when 1) studies randomise at the participant level, use the allocated
treatment on multiple wounds per participant and then analyse
outcomes per wound, or 2) studies undertake multiple assessments
of an outcome over time per participant. These approaches should
be treated as cluster trials, alongside more standard cluster designs
(such as delivery of interventions at an organisational level).
Where a cluster trial has been conducted and correctly analysed
(i.e. using methods that adjust for clustering), effect estimates and

their standard errors will be meta-analysed using the generic in-
verse variance method in Review Manager 5 (RevMan 2014).

‘We will record where a cluster randomised trial has been conducted
but incorrectly analysed. This will be recorded as part of the 'Risk
of bias’ assessment. If possible, we will approximate the correct
analyses based on Cochrane Handbook for Systematic Reviews of
Interventions guidance using information on (Higgins 2011a):

e the number of clusters (or groups) randomised to each
intervention group; or the mean size of each cluster;

e the outcome data ignoring the cluster design for the total
number of participants (e.g. number or proportion of
participants with events, or means and standard deviations); and

e an estimate of the intracluster (or intraclass) correlation

coefficient ICC).

If we cannot analyse the study data correctly, we will extract and
present outcome data.

We will also note when randomisation has used a split-site or split-
body design. We will assess whether the correct paired analysis has
been undertaken in the study. Again, we will record issues in the
"Risk of bias’ section. If an incorrect analysis has been undertaken,
we will try to approximate a correct analysis if the required data
are available from the study report or the study authors. If this is
not possible, we will extract and present the relevant outcome data
but not analyse them further.

Dealing with missing data

It is common to have data missing from trial reports. Exclud-
ing participants post-randomisation from the analysis, or ignoring
those participants who are lost to follow-up compromises the ran-
domisation, and potentially introduces bias into the trial. Where
there are missing data we think should be included in the analyses,
we will contact the study authors to request whether these data are
available.

Where data remain missing for the outcome ’risk of pressure ul-
ceration’ we will compare the effects of assuming both a best and
worst case scenario for participants with a missing outcome.

For continuous variables (e.g. health-related quality of life mea-
sures), and for all secondary outcomes, we will present available
data from the study reports/study authors and do not plan to im-
pute missing data. Where measures of variance are missing, we will
calculate these wherever possible. If calculation is not possible, we
will contact the study authors. Where these measures of variance
are not available, we will exclude the study from any relevant meta-

analyses that we conduct.

Assessment of heterogeneity

Assessment of heterogeneity will comprise initial assessment of
clinical and methodological heterogeneity: that is, the degree to
which the included studies vary in terms of participant, interven-
tion, outcome and characteristics such as length of follow-up. We
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will supplement this assessment of clinical and methodological
heterogeneity by information regarding statistical heterogeneity -
assessed using the Chi? test (a significance level of P value < 0.10
will indicate statistically significant heterogeneity) in conjunction
with the I? statistic (Higgins 2003). The I? statistic examines the
percentage of total variation across RCTs that is due to hetero-
geneity rather than chance (Higgins 2003). In general, I? values of
25% or less may mean a low level of heterogeneity (Higgins 2003),
and values of more than 75% indicate very high heterogeneity
(Decks 2011). Where there is evidence of high heterogeneity, we
will actempt to explore this further: see Data synthesis section.

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings
is influenced by the nature and direction of results. Publication
bias is one of a number of possible causes of ’small-study effects’,
that is, a tendency for estimates of the intervention effect to be
more beneficial in smaller RCTs. Funnel plots allow a visual as-
sessment of whether small-study effects may be present in a meta-
analysis. A funnel plot is a simple scatter plot of the intervention
effect estimates from individual RCTs against some measure of
each trial’s size or precision (Sterne 2001). We will present funnel
plots for meta-analyses comprising 10 RCTs or more using Review

Manager 5 (RevMan 2014).

Data synthesis

We will combine details of included studies in a narrative review ac-
cording to type of comparator, possibly by location/type of wound
and then by outcomes by time period. We will consider clinical
and methodological heterogeneity and undertake pooling when
studies appear appropriately similar in terms of wound type, in-
tervention type, duration of follow-up and outcome type.

In terms of meta-analytical approach, in the presence of clinical
heterogeneity (review author’s judgement) or evidence of statisti-
cal heterogeneity (or both), we will use the random-effects model.
We will only use a fixed-effect approach when we consider clin-
ical heterogeneity minimal and estimate statistical heterogeneity
as non-statistically significant for the Chi? value and 0% for the I
2 assessment (Kontopantelis 2012). We will adopt this approach
as it is recognised that statistical assessments can miss potentially
important between-study heterogeneity in small samples, hence
the preference for the more conservative random-effects model
(Kontopantelis 2013). Where we consider clinical heterogeneity
acceptable or of interest, we may meta-analyse even when statis-
tical heterogeneity is high, but we will attempt to interpret the
causes behind this heterogeneity and will consider using meta-re-
gression for that purpose, if possible (Thompson 1999).

We will present data using forest plots where possible. For dichoto-
mous outcomes, we will present the summary estimate as an RR
with 95% CI. Where continuous outcomes are measured in the

same way across studies, we will present a pooled MD with 95%
CI; we will pool SMD estimates where studies measure the same
outcome using different methods. For time-to-event data, we will
plot (and, if appropriate, pool) estimates of HRs and 95% Cls as
presented in the study reports using the generic inverse variance
method in Review Manager 5 (RevMan 2014). Where time to
incident ulcer is analysed as a continuous measure but it is not
clear if all wounds healed, we will document use of the outcome in
the study but will not summarise data or used them in any meta-
analysis.

We will obtain pooled estimates of treatment effect using Review
Manager 5 software (RevMan 2014).

’Summary of findings’ tables

We will present the main results of the review in ’Summary of
findings’ tables. These tables present key information concerning
the quality of the evidence, the magnitude of the effects of the
interventions examined and the sum of the available data for the
main outcomes (Schiinemann 2011a). The ’Summary of findings’
tables also include an overall grading of the evidence related to
each of the main outcomes using the GRADE (Grades of Recom-
mendation, Assessment, Development and Evaluation) approach
(Schiinemann 2011a). The GRADE approach defines the quality
of a body of evidence as the extent to which one can be confident
that an estimate of effect or association is close to the true quan-
tity of specific interest. The quality of a body of evidence involves
consideration of within-trial risk of bias (methodological quality),
directness of evidence, heterogeneity, precision of effect estimates
and risk of publication bias (Schiinemann 2011b). We plan to
present the following outcomes in the ’Summary of findings’ ta-
bles:

e time to development of a new ulcer;

o risk of developing a new ulcer during follow up.

Subgroup analysis and investigation of heterogeneity

Where there is evidence of between-trial heterogeneity, we will
conduct the following subgroup analyses where feasible:

o type of interventions being evaluated (e.g. the provision of
information to patients, families, lay carers, or a combination of
these, regarding the prevention of pressure ulcers; educational
programmes aimed at increasing involvement in the prevention
of pressure ulcers; strategies that encourage patients, families, lay
carers, or a combination of these, to become more
knowledgeable about pressure ulcer prevention;

e provision of information to patients versus provision to lay
carers;

o studies at low risk of selection bias versus studies at unclear

or high risk of bias.
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Sensitivity analysis

We will perform a sensitivity analysis by excluding studies assessed
as having a high risk of bias in the key domains of ’generating the
randomisation sequence’, “allocation concealment’ and ’blinding
of outcome assessment’. We will explore the effect of unpublished
studies, small studies (fewer than 100 participants) and cluster
trials, where the analysis was not at the same level as the allocation

(i.e. allocation by cluster and analysis by participant).
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APPENDICES

Appendix |. ’Risk of bias’ assessment (individually randomised controlled trials)

o Was the allocation sequence randomly generated?
o Low risk of bias:
¢ the investigators described a random component in the sequence generation process such as: referring to a random
number table; using a computer random number generator; coin tossing; shuffling cards or envelopes; throwing dice; drawing of lots.
o High risk of bias:
¢ the investigators described a non-random component in the sequence generation process. Usually, the description
would involve some systematic, non-random approach, for example: sequence generated by odd or even date of birth; sequence
generated by some rule based on date (or day) of admission; sequence generated by some rule based on hospital or clinic record
number.
o Unclear risk of bias:
¢ insufficient information about the sequence generation process to permit judgement of low or high risk of bias.
e Was the treatment allocation adequately concealed?
o Low risk of bias:
© participants and investigators enrolling participants could not foresee assignment because one of the following, or an
equivalent method, was used to conceal allocation: central allocation (including telephone, web-based and pharmacy-controlled
randomisation); sequentially numbered drug containers of identical appearance; sequentially numbered, opaque, sealed envelopes.
o High risk of bias:
© participants or investigators enrolling participants could possibly foresee assignments and thus introduce selection
bias, such as allocation based on: using an open random allocation schedule (e.g. a list of random numbers); assignment envelopes
were used without appropriate safeguards (e.g. if envelopes were unsealed or non opaque or not sequentially numbered); alternation
or rotation; date of birth; case record number; any other explicitly unconcealed procedure.
o Unclear risk of bias:
¢ insufficient information to permit judgement of low or high risk of bias. This is usually the case if the method of
concealment is not described or not described in sufficient detail to allow a definite judgement, for example, if the use of assignment
envelopes was described, but it remained unclear whether envelopes were sequentially numbered, opaque and sealed.
o Blinding - was knowledge of the allocated interventions adequately prevented during the study?
o Low risk of bias: any one of the following:
¢ no blinding, but the review authors judged that the outcome and the outcome measurement were not likely to be
influenced by lack of blinding;
¢ blinding of participants and key study personnel ensured, and unlikely that the blinding could have been broken;
o either participants or some key study personnel were not blinded, but outcome assessment was blinded and the non-
blinding of others unlikely to introduce bias.
o High risk of bias: any one of the following:
¢ o blinding or incomplete blinding, and the outcome or outcome measurement was likely to be influenced by lack of
blinding;
¢ blinding of key study participants and personnel attempted, but likely that the blinding could have been broken;
o either participants or some key study personnel were not blinded, and the non-blinding of others likely to introduce
bias.
o Unclear risk of bias: any one of the following:
¢ insufficient information to permit judgement of low or high risk of bias.
¢ The study did not address this outcome.
e Were incomplete outcome data adequately addressed?
o Low risk of bias: any one of the following:
© no missing outcome data;
© reasons for missing outcome data unlikely to be related to true outcome (for survival data, censoring unlikely to be
introducing bias);
© missing outcome data balanced in numbers across intervention groups, with similar reasons for missing data across
groups;
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o for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk not enough to
have a clinically relevant impact on the intervention effect estimate;
o for continuous outcome data, plausible effect size (difference in means or standardised difference in means) among
missing outcomes not enough to have a clinically relevant impact on observed effect size;
© missing data were imputed using appropriate methods.
o High risk of bias: any one of the following:
© reason for missing outcome data likely to be related to true outcome, with either imbalance in numbers or reasons for
missing data across intervention groups;
o for dichotomous outcome data, the proportion of missing outcomes compared with observed event risk enough to
induce clinically relevant bias in intervention effect estimate;
o for continuous outcome data, plausible effect size (difference in means or standardised difference in means) among
missing outcomes enough to induce clinically relevant bias in observed effect size;
© ’as-treated’ analysis done with substantial departure of the intervention received from that assigned at randomisation;
¢ potentially inappropriate application of simple imputation.
o Unclear risk of bias: any one of the following:
¢ insufficient reporting of attrition/exclusions to permit judgement of low or high risk of bias (e.g. number randomised
not stated, no reasons for missing data provided);
¢ the study did not address this outcome.
o Were reports of the study free of suggestion of selective outcome reporting?
o Low risk of bias: any of the following:
¢ the study protocol was available and all of the study’s pre-specified (primary and secondary) outcomes that were of
interest in the review were reported in the pre-specified way;
¢ the study protocol was not available but it was clear that the published reports included all expected outcomes,
including those that were pre-specified (convincing text of this nature may be uncommon).
o High risk of bias: any one of the following:
¢ not all of the study’s pre-specified primary outcomes were reported;
© one or more primary outcomes were reported using measurements, analysis methods or subsets of the data (e.g.
subscales) that were not pre-specified;
© one or more reported primary outcomes were not pre-specified (unless clear justification for their reporting was
provided, such as an unexpected adverse effect);
© one or more outcomes of interest in the review were reported incompletely so that they could not be entered in a
meta-analysis;
o the study report did not include results for a key outcome that would be expected to have been reported for such a
study.
o Unclear risk of bias:
¢ insufficient information to permit judgement of low or high risk of bias. It is likely that the majority of studies will fall
into this category.
e Were there any other sources of potential bias?
o Low risk of bias:
¢ the study appeared to be free of other sources of bias.
o High risk of bias: there was at least one important risk of bias. For example, the study:
¢ had a potential source of bias related to the specific study design used; or
¢ was claimed to have been fraudulent; or
¢ had some other problem.
o Unclear risk of bias: there may be a risk of bias, but there was either:
¢ insufficient information to assess whether an important risk of bias existed; or
¢ insufficient rationale or evidence that an identified problem will introduce bias.
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Appendix 2. ’Risk of bias’ assessment (cluster randomised controlled trials)

In cluster-randomised trials, particular biases to consider include: recruitment bias; baseline imbalance; loss of clusters; incorrect analysis
and comparability with individually randomised trials.
e Recruitment bias:
o can occur when participants are recruited to the trial after the clusters have been randomised, as the knowledge of whether
each cluster is an ’intervention’ or "control’ cluster could affect the types of participants recruited.

e Baseline imbalance:

o cluster-randomised trials often randomise all clusters at once, so lack of concealment of an allocation sequence should not
usually be an issue. However, because small numbers of clusters are randomised, there is a possibility of chance baseline imbalance
between the randomised groups, in terms of either the clusters or the participants. Although not a form of bias as such, the risk of
baseline differences can be reduced by using stratified or pair-matched randomisation of clusters. Reporting of the baseline
comparability of clusters, or statistical adjustment for baseline characteristics, can help reduce concern about the effects of baseline
imbalance.

e Loss of clusters:
o occasionally complete clusters are lost from a trial, and have to be omitted from the analysis. Just as for missing outcome
data in individually randomised trials, this may lead to bias. In addition, missing outcomes for participants within clusters may also
lead to a risk of bias in cluster-randomised trials.

e Incorrect analysis:
o many cluster-randomised trials are analysed by incorrect statistical methods, not taking the clustering into account. Such
analyses create a "unit of analysis error’ and produce over-precise results (the standard error of the estimated intervention effect is too
small) and P values that are too small. They do not lead to biased estimates of effect. However, if they remain uncorrected, they will

receive too much weight in a meta-analysis.

e Comparability with individually randomised trials:

o in a meta-analysis including both cluster and individually randomised trials, or including cluster-randomised trials with
different types of clusters, possible differences between the intervention effects being estimated need to be considered. For example, in
a vaccine trial of infectious diseases, a vaccine applied to everyone in a community would be expected to be more effective than if the
vaccine was applied to only half of the people. Another example is provided by a Cochrane review of hip protectors (Hahn 2005).
The cluster trials showed large positive effects whereas individually randomised trials did not show any clear benefit. One possibility is
that there was a ’herd effect’ in the cluster-randomised trials (which were often performed in nursing homes, where compliance with
using the protectors may have been enhanced). In general, such *contamination’ would lead to underestimates of effect. Thus, if an
intervention effect is still demonstrated despite contamination in those trials that were not cluster-randomised, a confident conclusion
about the presence of an effect can be drawn. However, the size of the effect is likely to be underestimated. Contamination and "herd
effects’ may be different for different types of cluster.
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