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Abstract

Background

Complex wounds such as leg and foot ulcers are common, resource intensive and have
negative impacts on patients’ wellbeing. Evidence-based decision-making, substantiated by
high quality evidence such as from systematic reviews, is widely advocated for improving
patient care and healthcare efficiency. Consequently, we set out to classify and map the
extent to which up-to-date systematic reviews containing robust evidence exist for wound
care uncertainties prioritised by community-based healthcare professionals.

Methods

We asked healthcare professionals to prioritise uncertainties based on complex wound care
decisions, and then classified 28 uncertainties according to the type and level of decision.
For each uncertainty, we searched for relevant systematic reviews. Two independent
reviewers screened abstracts and full texts of reviews against the following criteria: meeting
an a priori definition of a systematic review, sufficiently addressing the uncertainty, pub-
lished during or after 2012, and identifying high quality research evidence.

Results

The most common uncertainty type was ‘interventions’ 24/28 (85%); the majority concerned
wound level decisions 15/28 (53%) however, service delivery level decisions (10/28) were
given highest priority. Overall, we found 162 potentially relevant reviews of which 57 (35%)
were not systematic reviews. Of 106 systematic reviews, only 28 were relevant to an uncer-
tainty and 18 of these were published within the preceding five years; none identified high
quality research evidence.
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Conclusions

Despite the growing volume of published primary research, healthcare professionals deliv-
ering wound care have important clinical uncertainties which are not addressed by up-to-
date systematic reviews containing high certainty evidence. These are high priority topics
requiring new research and systematic reviews which are regularly updated. To reduce clini-
cal and research waste, we recommend systematic reviewers and researchers make
greater efforts to ensure that research addresses important clinical uncertainties and is of
sufficient rigour to inform practice.

Introduction

The commonest types of complex wounds are venous leg ulcers, complex surgical wounds,
pressure ulcers and foot ulcers (due to diabetes and other causes) [1,2]. A comprehensive sur-
vey in one large UK city estimated that 1.47 people per 1000 (95% CI 1.38 to 1.56 per 1000)
have a complex wound at any time [1]. The care of people with complex wounds is costly
because wound healing is protracted [3], with for example, long term wound management
accounting for an estimated 5.5% of all UK National Health Service (NHS) expenditure (esti-
mate based on records of primary and secondary care consultations within family doctor rec-
ords in Wales) [4]. Delayed healing also has a negative impact on people’s quality of life [1,5].
As the world’s population ages [6] health resources needed for managing complex wounds and
the implications for society will continue to rise; therefore, clinically- and cost-effective wound
management is a pressing international health concern [7].

The quality of evidence derived from wound care trials tends to limited due to drawing on:
underpowered studies that have small numbers of participants and/or few event numbers,
short-term follow-up and sub-optimal use of research methods and outcomes [8]. Robust
research in wound care is possible and has been undertaken but obtaining competitive funding
can be challenging. In common with most areas of healthcare, therefore, there is much clinical
uncertainty in wound care [1,9]; this means decision makers are often unclear regarding the
best courses of action to achieve a desirable clinical or service outcome [10]. Clinical uncer-
tainties can contribute to the use of ineffective treatments and patient harm [11] with varia-
tions in practice leading to inequalities [12] and wasted healthcare resources [13]. Various
factors contribute to uncertainties in clinical practice, such as lack of scientific data, organisa-
tional issues (changes in service provision or procedures, poor leadership and financial con-
straints) and patient uncertainty (caused by the uniqueness of each patient’s situation and/or
professional-patient interactions and relationships) [14]. Uncertainty can affect any type of
healthcare decision that practitioners may make, such as assessment, diagnosis, intervention,
communication, referral, service delivery and organisation, and information-seeking [15]. It
has been suggested that increasing the availability of high quality research evidence on topics
relevant to patients and healthcare professionals is one way of tackling uncertainties that arise
from lack of scientific data [16]; such progress would this requires that the right research is
commissioned and conducted.

It has been estimated that about 80% of biomedical research is wasted [17]; wastage can
occur at any point from research funding through to research dissemination. To avoid such
waste, the commissioning and conduct of healthcare research needs to be better aligned with
the uncertainties that research users deem to be important [18]. It is also essential that any
research conducted is as high quality as possible to ensure that findings are robust; thereby
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reducing levels of clinical uncertainty. Ideally research questions should be identified and
prioritised through a collaborative process with relevant stakeholders [19]. This type of work is
being increasingly undertaken to establish and prioritise key healthcare uncertainties [20-22].

Uncertainty identification and priority setting has been undertaken for pressure ulcers, general
wound or burns care [1,23,24]; involving patients, carers and healthcare professionals [1] or
healthcare professionals alone [23,24]. More recently, as part of the National Institute for Health
Research Collaborations for Leadership in Applied Health Research and Care (NIHR-CLARHC)
in Greater Manchester, we asked healthcare professionals, namely: community nurses, podiatrists,
specialist nurses and clinical managers to generate, prioritise and rank clinical uncertainties
related to wound care [25]. The exercise generated 28 prioritised wound care uncertainties; these
were real ‘working day’ clinical decision uncertainties as identified and prioritised by the health-
care professionals using a consensus-based nominal group technique.

After harvesting decision uncertainties it is also necessary to establish whether elicited
uncertainties are ‘genuine’ uncertainties (i.e., not already answered by research) or areas where
relevant research findings exist but are not known. This paper describes the process by which
we mapped existing evidence to the 28 wound care uncertainties gathered from healthcare pro-
fessionals. We followed a pragmatic and generic evidence-based practice approach [26,27] in
which we searched for and then examined the quality of the evidence. We sought only research
evidence in the form of systematic reviews since they provide comprehensive, pre-appraised
and condensed relevant research evidence for healthcare professionals [28,29]. We took the
view that where we found relevant, contemporary systematic reviews drawing on robust evi-
dence that reduced or eradicated the expressed uncertainty; this might indicate a dissemination
or implementation priority. Conversely, if we found: no, irrelevant, out-of-date systematic
reviews or systematic reviews containing weak or no primary research evidence, then this
would suggest we had uncovered a priority for evidence synthesis or primary research.

Methods

We mapped the nature of existing systematic review evidence for the 28 highest priority
wound care uncertainties expressed by community-based healthcare professionals in the UK.
We conducted this in two stages; firstly, we broadly classified our priorities into types and the
level of clinical decision. We then systematically searched the literature for reviews using pre-
specified criteria to identify up-to-date systematic reviews containing high quality evidence
addressing any of the 28 uncertainties.

Classification of wound care uncertainties

We classified the wound care uncertainties using an adaptation of the decision typology of
McCaughan et al [15], which classifies clinical decisions as concerning: assessment, diagnosis,
intervention, communication, referral, service delivery and organisation and information-
seeking. Our adaptation of the typology involved separating it into two components: the type
of decision (assessment, diagnosis, intervention, communication, referral, or information-
seeking); and the level of decision (wound, patient or service), see Table 1 for definitions.
These levels of decision-making were adapted from social-ecological theory [30,31].

Searching for and evaluating evidence

For each of the 28 uncertainties we systematically searched for reviews and assessed them
against four criteria in sequence, namely: whether they were clearly defined systematic reviews
according to pre-specified conditions; and when so, if they were sufficiently relevant to the
uncertainty; then whether they were sufficiently up-to-date (published or updated in the last 5
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Table 1. Decision typology definitions.

Category Definition

Type of decision:

Assessment Deciding how to determine if signs and/or symptoms are present; deciding which signs and/
or symptoms to search for

Diagnosis Deciding what diagnostic label is indicated by presenting signs and symptoms

Intervention Deciding what intervention to offer/use, and/or when

Communication Deciding how to give or gain information

Referral Deciding who to refer to and/or when

Information- Deciding if pursuing/not pursuing further information before making a decision

seeking

Level of decision:

Wound Making decisions about wound care

Patient Making decisions about patient care

Service Making decisions about service organisation, delivery and management

https://doi.org/10.1371/journal.pone.0190045.t001

years) and if the systematic review identified high quality research evidence using a clear and
appropriate criteria or framework (for example GRADE [32]). Detailed specifications of each
of the four criteria are presented in Fig 1.

We did not place language or year of publication limitations on our searches (as we wanted
to determine if wound care systematic reviews that met our uncertainties existed but had not
been updated). Overviews of systematic reviews were not eligible; instead we searched the ref-
erence lists of overviews for relevant systematic reviews that may not have been identified in
our searches. We also noted any systematic review protocols returned in our searches.

We searched the Cochrane Database of Systematic Reviews (CDSR) up to 8th August 2016
and the Database of Abstracts of Reviews of Effects (DARE) to 31° March 2015 via the
Cochrane Library; and PubMed using the ‘systematic[sb]’ search filter until 8" August 2016.
We developed 26 bespoke searches for each of the 28 uncertainties (S1 Table, using two search
strategies twice for uncertainties with shared key concepts); we developed our searches using a
PICO format [33] where possible. If an uncertainty was broad and ill-defined we focused on
the most relevant or common scenario associated with the question.

One reviewer ran the searches and then screened the results by title to remove any obvi-
ously irrelevant hits. The abstracts of potentially relevant reviews were screened by two people
independently. Those reviews thought to be relevant based on title and abstract were obtained
as full-text and a final decision on inclusion was based on this. Any disagreement regarding eli-
gibility was resolved by reference to a third reviewer. We recorded search results, screening
and evaluation processes in an Excel (Microsoft Office 2010) spread sheet.

Results

The 28 uncertainties, classified by type and level of decision, are listed in order of highest rank-
ing with their priority ranking score given by the healthcare professionals (see Table 2). We
identified only assessment, diagnostic and intervention uncertainty decision types and these
were targeted at all three levels of decision-making (wound, patient and service delivery). The
majority (24/28; 86%) of the healthcare professionals’ uncertainties concerned intervention
decisions, though the two assessment decisions were prioritised highly. Wound level uncer-
tainties were the most frequent (15/28). Overall, there were ten service level decision uncer-
tainties; these tended to be prioritised highly (eight of the 13 highest ranked uncertainties
(numbered 1-11) concerned service level decisions).
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Records excluded
by title (including
duplicates )=
20277
Protocols =12
Overviews=7

20457 Records
title screened

Records abstract
and full text
screened =162

\

1) Was a
systematic review

conducted ?

No=57

2) Does the systematic
review address all the key
uncertainty question
elements?

Y

No=77

Yes=28

7

Y

3) Is the

A

Is/are there :
a) a clear aim

b) a search strategy with inclusion and exclusion

criteria

c) evidence of data extraction
d) critically appraised included studies
e) synthesis of studies qualitatively or

quantitatively ?

(Drawn from various sources a-d)

systematic review
contemporary ?

No=10

Yes=18

1

T

4) Does the
systematic review

A

Was it published
in the last 5
years?

find robust
evidence ?

No=18

Yes=0

A

a) Are high quality

studies identified?
b) Is there high quality

evidence?

Fig 1. Evaluation process and criteria. We present the total number of review records screened, the four criteria used for
screening abstracts/full papers, and the number of reviews meeting/not meeting each criterion. a,NHS centre for reviews and
dissemination (2002) The Database of abstracts of reviews of effects (DARE). Effectiveness Matters: 6:1-4. b,Hemingway P,
Brereton N (2009) What is a systematic review?. What is? series: Hayward Medical Communcations. c,Moher D, Liberati A,
Tetzlaff ], Altman DG, The PG (2009) Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA

Statement. PLoS Med 6: €1000097. d,Shea BJ, Grimshaw JM, Wells GA, Boers M, Andersson N, Hamel C, et al. (2007)

Development of AMSTAR: a measurement tool to assess the methodological quality of systematic reviews. BMC Med Res

Methodol 7: 10.

https://doi.org/10.1371/journal.pone.0190045.9001
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Table 2. Classification of healthcare professionals’ uncertainties.

Number | Uncertainty Ranking | Type of Level of
decision decision

Does patient involvement in their dressing changes improve outcomes or increase negative outcomes? 1 Intervention Patient
What is the most reliable and valid method of grading pressure ulcers? 1 Assessment Wound
Would standardising wound assessments and tools across NHS settings improve staff productivity and patient | 3 Assessment Service
outcomes?

4a How does nursing and/or professional skill mix influence wound outcomes in community settings? 3 Intervention Service

4b What training is required to best manage patients with complex wounds? Intervention Service

5 Do integrated team-based interventions aimed at better communication and collaborative working, improve 3 Intervention Service
patient outcomes?

6 Does continuing professional development in wound care improve the quality of care and patient outcomes 3 Intervention Service
compared with no annual update?

7 What effects do electronic patient records have on patient and service outcomes across a wound care service 3 Intervention Wound
compared to paper records?

8 Which treatments are most effective for over granulation? 3 Intervention Service

9 What is the most clinical and cost-effective criteria for referring to specialist services (e.g. tissue viability/ 3 Intervention Service
podiatry) to ensure appropriate use of resources and referral time?

10a How do we differentiate between diabetic foot wounds and pressure ulcers? 3 Diagnosis Wound

10b Does this influence management and outcomes? Intervention Wound

11 Do patients with venous leg ulceration heal quicker when treated in a dedicated leg ulcer clinic compared with | 3 Intervention Service
general community clinics?

12 What are the effects of different cleansing agents on infection and healing of wounds in community settings? 12 Intervention Wound

13 What are the clinical and cost effective methods for managing an excess of wound exudate? 12 Intervention Wound

14 Does sharp debridement speed up wound healing in chronic wounds compared with dressings (HCL, hydrogels | 12 Intervention Wound
etc)?

15a How should we identify where biofilm is impeding wound healing? 12 Diagnosis Wound

15b What is the best way to manage a biofilm? Intervention Wound

16 How do we promote adherence to interventions and health behaviours in people at high risk of foot problems? | 12 Intervention Patient

17 Do anti-microbial containing wound dressings heal infected wounds more quickly than oral antimicrobials? 12 Intervention Wound

18 Does a prescribed two week treatment plan, using the same type of dressing, affect healing outcomes versus ad- | 12 Intervention Wound
hoc dressing selection?

19 What is the best way of cleaning venous leg ulcers in terms of promoting healing and preventing infection? 12 Intervention Wound

20 Do psychological interventions (i.e., aimed at changing health beliefs and behaviours) improve the healing/ 20 Intervention Patient
reduce the incidence of ulcers on the feet of people with diabetes?

21 How can accurate detection of clinical infection be facilitated across different skill mixes? 20 Intervention Service

22 What should be used for infected wounds when the bacteria are resistant to antibiotics? 20 Intervention Wound

23 Does oft-loading for people with foot wounds Improve wound healing compared with usual (or increased) 23 Intervention Wound
activity?

24 What impact do walk in centres have on patients outcomes versus treatment room clinics? 23 Intervention Service

25 Does stopping packing a sinus wound when it has healed to 1cm depth and then treating with medical honey 23 Intervention Wound

speed wound healing compared with usual care?

Uncertainty questions with identification number are presented with priority ranking given by healthcare professionals; they are also classified by type and level of

decision. Uncertainties 4, 10 and 15 consisted of two questions which are considered separately in this paper; i.e. a total of 28 uncertainties are presented.

https:/doi.org/10.1371/journal.pone.0190045.t002

We screened 20,457 record titles from 26 searches for the 28 uncertainties (Fig 1 and

Table 3).

We identified a total of 162 potential systematic reviews for full text screening regarding 28

healthcare professionals’ uncertainties (see Table 4). In total, 57 of 162 reviews were not sys-

tematic; of the remaining 106 systematic reviews only 28 sufficiently addressed the uncertainty.
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Table 3. Search results.

Uncertainty | Total number of records Records removed following title screen, de-duplication and removal of Reviews screened by abstract and
screened protocols/ overviews full text
22 22 0
2 183 178 5
3 1430 1418 12
4a 398 395 3
4b 1684 1684 0
5 3353 3336 17
6 532 528 3
7 2563 2546 17
8 129 129 0
9 174 169 5
10a 70 65 2
10b 3
11 47 43 4
12 248 239 9
13 63 61 2
14 696 683 13
15a 42 37 3
15b 3
16 306 295 11
17 770 760 10
18 3633 3629 4
19 16 14 2
20 130 128 2
21 3161 3152 9
22 178 175 3
23 331 321 10
24 137 132 5
25 162 157 5

Number of review records identified through the Cochrane Library and PubMed per uncertainty, records removed following title screen and screened by abstract and

full text.

https://doi.org/10.1371/journal.pone.0190045.t003

Of the 28 relevant, systematic reviews, only 18 were up-to-date (published since 2012) and
none identified high quality research evidence.

Discussion
Key findings

We have mapped the availability of relevant, up-to-date systematic reviews against 28 wound
care decision uncertainties identified and prioritised by community-based healthcare profes-
sionals (nurses, podiatrists and managers). In the final stage of our mapping process we
assessed the quality of primary research evidence identified in each systematic review and
judged the extent to which it closed the expressed uncertainty (i.e. “answered the question”). A
previous initiative, the Global Evidence Mapping (GEM) Initiative, considered evidence for
Traumatic Brain and Spinal Cord Injuries [34] using a three step approach: 1) developing
searchable questions (through engaging stakeholders and a broad literature review) 2) search-
ing for and selecting relevant studies 3) extracting data about interventions and the studies;
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Table 4. Number of reviews screened and retained following application of each criterion.

Uncertainty | Decision type | Decision Reviews 1.Systematic 2.Addresses 3.Published inlast 5 | 4.Identifies robust
level screened by abstract/full | review uncertainty years evidence
text
1 Intervention | Patient 0 0 0 0 0
2 Assessment | Wound 5 2 1 1 0
3 Assessment | Service 12 10 0 0 0
4a Intervention | Service 3 3 0 0 0
4b Intervention | Service 0 0 0 0 0
5 Intervention | Service 17 11 4 2 0
6 Intervention | Service 3 2 0 0 0
7 Intervention | Service 17 6 1 0 0
8 Intervention | Wound 0 0 0 0 0
9 Intervention | Service 5 4 0 0 0
10a Diagnosis Wound 2 0 0 0 0
10b Intervention | Wound 3 1 0 0 0
11 Intervention | Service 4 4 0 0 0
12 Intervention | Wound 9 4 4 2 0
13 Intervention | Wound 2 2 0 0 0
14 Intervention | Wound 13 11 1 1 0
15a Diagnosis Wound 3 0 0 0 0
15b Intervention | Wound 3 0 0 0 0
16 Intervention | Patient 11 11 7 4 0
17 Intervention | Wound 10 7 1 0 0
18 Intervention | Wound 4 4 0 0 0
19 Intervention | Wound 2 2 2 2 0
20 Intervention | Patient 2 1 0 0 0
21 Intervention | Service 9 6 0 0 0
22 Intervention | Wound 3 3 1 1 0
23 Intervention | Wound 10 8 5 4 0
24 Intervention | Service 5 3 0 0 0
25 Intervention | Wound 5 1 1 1 0
Total 162 106 28 18 0

https://doi.org/10.1371/journal.pone.0190045.t1004

our uncertainties were not influenced by searching for existing research in advance. Thus, this
is the first wounds research priority setting exercise that explicitly maps the available evidence
against practitioner priorities in this way, identifying where systematic reviews and new pri-
mary research is needed.

After extensive searching we found that none of the 28 wound care uncertainties are
resolved by good quality primary research evidence found within up-to-date systematic
reviews. Following thorough scrutiny we found there were 19 important uncertainties with no
relevant, up to date systematic reviews. While we identified 18 up-to-date, systematic reviews
relevant to 9/28 uncertainties, none of these reviews identified high quality research evidence
that answered the question. We did not, therefore, find that healthcare professionals were
unaware of good wound care evidence (i.e. we did not identify wound care research knowledge
transfer or implementation gaps). Instead, we identified a lack of systematic reviews and high
quality primary research evidence; while not explicitly linked with evidence to meet clinical
uncertainties, a lack of good quality wound care research has been previously reported [8].
Thus, we identified 28 areas which in addition to being clinical uncertainties and priorities are
also wound care research and systematic review priorities requiring new primary research.
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Developing the current systematic review evidence base

Our search and screening originally identified 162 review articles of which 57 were rejected as
not meeting our pre-determined definition of a ‘systematic review’. Most commonly these
rejected reviews either did not have an explicit, comprehensive search strategy with evidence
of systematic data extraction or evidence of critical appraisal of included studies. Some of these
ineligible reviews were entitled ‘systematic reviews,” highlighting that readers should be aware
of misleading labelling of wound care publications and need to be able to distinguish system-
atic from other forms of review. It should also be noted that both “unsystematic” and out of
date systematic reviews have the potential for producing misleading information for busy
practitioners who do not have the resources to undertake full critical appraisals of the informa-
tion they need to inform decision-making. The issue of review mislabelling also has signifi-
cance for journal editors who should ensure that reviews they accept for publication and label
as ‘systematic reviews’ adhere to PRISMA reporting guidelines [35] and meet minimum meth-
odological criteria such as those we used.

We were unable to find any systematic review for six uncertainties (the impact of patient
involvement in wound care; training required to best manage patients with complex wounds; dif-
ferentiation of diabetic foot and venous leg ulcers; treatments for wound over-granulation; diag-
nosis of biofilm and treatment of wound biofilm). These areas represent ‘desert’ priorities where
the reason why there are no systematic reviews is unknown, but potentially there may be no
primary research in the area to act as a catalyst for review production. In such circumstances
even an empty systematic review can be helpful (when not misinterpreted as evidence of no
effect) as empty reviews can clearly articulate to healthcare professionals that no research evi-
dence exists, and to research funders and commissioners that research is needed [36].

Once a review has been undertaken, it needs to be updated as new research becomes avail-
able (such an approach is advocated by Cochrane [37]). We identified that 36% (10/28) of the
relevant, systematic reviews we found were published more than five years ago.

The need for high quality primary research

We classified the 28 complex wound care uncertainties identified by healthcare professionals in
accordance with the type and level of decision. Through this process we found that most uncer-
tainties concerned decisions about interventions (24 of 28); this concurs with previous evidence
gathered from nurses in hospital and community settings which concluded that most of their clin-
ical judgements concerned selection of interventions [15,38]. Given that most of our uncertainties
related to interventions this indicates that more good quality randomised controlled trials, in par-
ticular, are required. Research commissioners and researchers need to ensure that robust wound
care research is designed, funded and undertaken to avoid research and clinical waste.

We already know that there are deficiencies in the randomised controlled trials conducted
about wound treatments [8]. Even for the small number (11%, 18/162) of good, up-to-date
and relevant systematic reviews we found, none identified high quality research evidence.

We also uniquely identified that while most uncertainties concerned wound level decisions,
service level decisions tended to have the highest priority: the reasons for this are likely to be
multi-factorial. One partial explanation may be the importance of service delivery and man-
agement decisions in wound care [39,40]. Healthcare professionals may also feel service-level
uncertainties more acutely than uncertainties relating to treatments, where personal and peer
experiential knowledge can be used to mitigate a lack of research evidence.

While we identified 75 reviews for ten service level uncertainties, only five were relevant
and systematic. Cochrane Effective Practice and Organisation of Care [41] has developed
expertise in conducting service level systematic reviews [42], and greater use of these
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methodologies could help reduce the deficit in good quality wound care service-level reviews.
Thus, we suggest that more service level intervention research and better quality service level
systematic reviews need to be commissioned to support improvements in healthcare service
access, provision and outcomes.

Co-production of research evidence

Nearly 73% (77/106) of the systematic reviews we found did not sufficiently match the key ele-
ments of the healthcare professionals’ uncertainties and this raises essential questions about
the nature of research evidence and who is involved in producing it, as ensuring the relevance
and applicability for clinical practice of research is essential in order to maximise its value and
avoid research waste [42]. Researchers and practitioners can be viewed as distinct communi-
ties of practice, each with their own, distinct, forms of tacit knowledge [43] and it is known
that there can be a mismatch between how healthcare professionals view a clinical issue and
how it is interpreted by researchers [19].

Indeed it has been suggested that the very process of identifying and prioritising research-
able questions is part of the researchers’ tacit knowledge [43]. In order to ensure that both pri-
mary research and systematic reviews properly reflect important aspects of clinical uncertainty
we need to either develop more clinical academics, who are fully engaged in both practice and
research or develop meaningful collaborations between practitioners and researchers in order
to co-produce research evidence (or a combination of the two) such as discussed by Heaton
[44]. Tt is this latter model of co-production that we are pursuing within the wounds pro-
gramme of the Greater Manchester CLAHRC. We also note the importance of eliciting uncer-
tainties from service users and informal carers which we plan to do separately. Cochrane
Wounds, a major producer of systematic reviews in wound care [45], has a policy of involving
healthcare professionals as authors in their reviews to ensure clinical relevance. The uncertain-
ties described here have directly influenced Cochrane Wound’s prioritisation of review topics.

When considering and prioritising clinical uncertainties it is important to consider that
some staff may feel relatively ‘certain’ about some clinical decisions where research evidence is
uncertain. This, in turn, might impact on how uncertainties are prioritised. For example, treat-
ment clinical decisions might be informed by local policies and tradition rather than research
knowledge [13] or advertising and other company information which is often not well sup-
ported by evidence [46]. In consequence, healthcare professionals may assume (based on pol-
icy, tradition or advertising) that the research evidence is less uncertain than it actually is. We
suggest, therefore, that it is important to triangulate robust systematic review findings with
clinical data to explore potential unexpressed and unrecognised clinical uncertainties.

Limitations

We acknowledge some limitations regarding this paper. The clinical wound care uncertainties
were generated by healthcare managers and practitioners in one locality of the UK and did not
include the voices of patients and service planners. Nonetheless, given that we were unable to
identify robust, research-based information on the priority areas in the international literature;
and given their nature, we think it is likely these questions have relevance nationally and prob-
ably internationally (although the prioritisation may vary). The uncertainties of service plan-
ners and patients are also important and investigation of these stakeholders’” uncertainties
needs further investigation. We propose that our mapping method, as presented in this paper,
is an applicable adjuvant to such work.

Our mapping used simple search strategies which may have missed some evidence accessi-
ble through other unsearched databases; however, we searched databases through which we
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were most likely to identify international and quality healthcare systematic reviews. In deter-
mining if something addressed the uncertainty question directly or indirectly a measure of
judgement required in deciding how much of the uncertainty was answered; however, we
increased the reliability of our judgements by a consensus approach and dialogue with fellow
investigators.

We acknowledge that we have only included systematic reviews and that some clinical
guidelines are based on systematic review evidence undertaken during the guideline develop-
ment process. We attempted to review systematic reviews that were part of guidelines and
identified 44,000 guidelines relevant to the 28 uncertainties and then drew a purposeful sample
of the first three, highest prioritised uncertainties (1 wound level intervention, 1 patient level
assessment and 1 service level assessment). We found that none of the 100 guidelines we evalu-
ated from 13000 search results for these 3 uncertainties had identified relevant, contemporary,
high quality systematic review evidence; therefore, we conclude our findings are robust.

Our uncertainties were only collected from one locality within the UK; however, we con-
tend that the uncertainties identified can apply to other complex wound care settings and are
not addressed by internationally accessible systematic reviews. Nonetheless, the ranking of
wound care uncertainties may vary between localities and should be verified in other settings.
Finally we note that some uncertainties may have been addressed by primary research which
are yet to be included in an up-to-date systematic review.

Conclusion

The currently available systematic reviews do not address community healthcare professionals’
wound care uncertainties. Whilst good quality systematic reviews have been conducted, many
uncertainties remain and further rigorous reviews are required to meet demand. This is the
first study that mapped and evaluated complex wound care uncertainties identified by health-
care professionals; and the first to compare healthcare professionals’ prioritised wound care
uncertainties against existing systematic review evidence, through development of a decision-
making typology and evidence mapping. This paper generates insight for researchers and com-
missioners of wound care research to inform the development and commissioning of mean-
ingful research that avoids research waste. The methods presented here can also be used to
assess other types of the research evidence or evidence about uncertainties generated in other
healthcare fields. Our evidence mapping also generates useful knowledge for educators and
healthcare managers about the types of wound care decisions that currently do not have a
strong, synthesised and appraised research-base; where healthcare professionals and patients
may need guidance until a better wound care evidence-base is established.

Supporting information

S1 Table. Uncertainty search strategies for Cochrane Library and PubMed.
(DOCX)

Acknowledgments

The authors are grateful to Katy Rothwell, Programme Manager, NTHR CLAHRC Greater
Manchester and many colleagues within the CLAHRC Wound Care Programme, who have
assisted with and supported this work. We also thank the four community NHS Trusts in
Greater Manchester for their backing and Reetu Child, Academic Engagement Librarian at the
University of Manchester, who helped us to define wound care terms and refine our initial
search strategies.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190045 January 10, 2018 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0190045.s001
https://doi.org/10.1371/journal.pone.0190045

@° PLOS | ONE

Evidence mapping of practitioners’ wound care uncertainties

Author Contributions

Conceptualization: Trish A. Gray, Jo C. Dumville, Nicky A. Cullum.

Data curation: Janice Christie.

Formal analysis: Janice Christie, Trish A. Gray.

Funding acquisition: Nicky A. Cullum.

Project administration: Jo C. Dumville.

Writing - original draft: Janice Christie.

Writing - review & editing: Janice Christie, Trish A. Gray, Jo C. Dumville, Nicky A. Cullum.

References

1.

10.

11.

12

13.

14.

15.

16.

Cullum N, Buckley H, Dumville J, Hall J, Lamb K, Madden M, et al. (2016) Wounds Research for Patient
Benefit: a 5 year programme of research. Programme Grants Appl Res 4(13).

McDermott-Scales L, Cowman S, Gethin G (2009) Prevalence of wounds in a community care setting in
Ireland. J Wound Care 18:405—-417. https://doi.org/10.12968/jowc.2009.18.10.44602 PMID:
19816380

Lazarus GS, Cooper DM, Knighton DR, Margolis DJ, Percoraro RE, Rodeheaver G, et al. (1994) Defini-
tions and guidelines for assessment of wounds and evaluation of healing. Wound Repair and Regenera-
tion 2: 165—170. https://doi.org/10.1046/].1524-475X.1994.20305.x PMID: 17156107

Phillips CJ, Humphreys |, Fletcher J, Harding K, Chamberlain G, Macey S (2015) Estimating the costs
associated with the management of patients with chronic wounds using linked routine data. Interna-
tional Wound Journal: 13(6):1193-1197. https://doi.org/10.1111/iwj.12443 PMID: 25818405

Herber OR, Schnepp W, Rieger MA (2007) A systematic review on the impact of leg ulceration on
patients’ quality of life. Health Qual Life Outcomes 5: 44. https://doi.org/10.1186/1477-7525-5-44
PMID: 17651490

United Nations Department of Economic and Social Affairs Population Division (2001) World population
ageing: 1950-2050. New York: United Nations Publications.

Sen CK, Gordillo GM, Roy S, Kirsner R, Lambert L, Hunt TK, et al. (2009) Human Skin Wounds: A
Major and Snowballing Threat to Public Health and the Economy. Wound repair and regeneration: offi-
cial publication of the Wound Healing Society [and] the European Tissue Repair Society 17: 763-771.

Hodgson R, Allen R, Broderick E, Bland JM, Dumville JC, Ashby R, et al. (2014) Funding source and
the quality of reports of chronic wounds trials: 2004 to 2011. Trials 15: 1-10. https://doi.org/10.1186/
1745-6215-15-1

Soares MO, Dumville JC, Ashby RL, Iglesias CP, Bojke L, Adderley U, et al. (2013) Methods to assess
cost-effectiveness and value of further research when data are sparse: negative-pressure wound ther-
apy for severe pressure ulcers. Med Decis Making 33: 415-436. https://doi.org/10.1177/
0272989X12451058 PMID: 22927694

Thompson C, Dowding D (2001) Responding to uncertainty in nursing practice. Int J Nurs Stud 38:
609-615. PMID: 11524107

Palacios-Cena D, Cachon-Perez JM, Martinez-Piedrola R, Gueita-Rodriguez J, Perez-de-Heredia M,
Fernandez-de-las-Penas C (2016) How do doctors and nurses manage delirium in intensive care units?
A qualitative study using focus groups. BMJ Open 6: e009678. https://doi.org/10.1136/bmjopen-2015-
009678 PMID: 26826150

Balsa Al, Seiler N, McGuire TG, Bloche MG (2003) Clinical uncertainty and healthcare disparities. Am J
Law Med 29: 203-219. PMID: 12961805

French B (2006) Uncertainty and information need in nursing. Nurse Educ Today 26: 245-252. https://
doi.org/10.1016/j.nedt.2005.10.005 PMID: 16330135

Han PKJ, Klein WMP, Arora NK (2011) Varieties of uncertainty in health care: a conceptual taxonomy.
Meddecis making 31: 828-838.

McCaughan D, Thompson C, Cullum N, Sheldon T, Raynor P (2005) Nurse practitioner and practice
nurses’ use of research information in clinical decision making: findings from an exploratory study. Fam
Pract 22: 490-497. https://doi.org/10.1093/fampra/cmi042 PMID: 15964873

Chalmers R, Jobling R, Chalmers | (2005) Is the NHS willing to help clinicians and patients reduce
uncertainties about the effects of treatments? Clinical Medicine 5: 230—234. PMID: 16011213

PLOS ONE | https://doi.org/10.1371/journal.pone.0190045 January 10, 2018 12/14


https://doi.org/10.12968/jowc.2009.18.10.44602
http://www.ncbi.nlm.nih.gov/pubmed/19816380
https://doi.org/10.1046/j.1524-475X.1994.20305.x
http://www.ncbi.nlm.nih.gov/pubmed/17156107
https://doi.org/10.1111/iwj.12443
http://www.ncbi.nlm.nih.gov/pubmed/25818405
https://doi.org/10.1186/1477-7525-5-44
http://www.ncbi.nlm.nih.gov/pubmed/17651490
https://doi.org/10.1186/1745-6215-15-1
https://doi.org/10.1186/1745-6215-15-1
https://doi.org/10.1177/0272989X12451058
https://doi.org/10.1177/0272989X12451058
http://www.ncbi.nlm.nih.gov/pubmed/22927694
http://www.ncbi.nlm.nih.gov/pubmed/11524107
https://doi.org/10.1136/bmjopen-2015-009678
https://doi.org/10.1136/bmjopen-2015-009678
http://www.ncbi.nlm.nih.gov/pubmed/26826150
http://www.ncbi.nlm.nih.gov/pubmed/12961805
https://doi.org/10.1016/j.nedt.2005.10.005
https://doi.org/10.1016/j.nedt.2005.10.005
http://www.ncbi.nlm.nih.gov/pubmed/16330135
https://doi.org/10.1093/fampra/cmi042
http://www.ncbi.nlm.nih.gov/pubmed/15964873
http://www.ncbi.nlm.nih.gov/pubmed/16011213
https://doi.org/10.1371/journal.pone.0190045

@° PLOS | ONE

Evidence mapping of practitioners’ wound care uncertainties

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

Chalmers |, Glasziou P (2009) Avoidable waste in the production and reporting of research evidence.
Lancet 374: 86-89. https://doi.org/10.1016/S0140-6736(09)60329-9 PMID: 19525005

Viergever RF, Olifson S, Ghaffar A, Terry RF (2010) A checklist for health research priority setting: nine
common themes of good practice. Health Res Policy Syst 8: 36. https://doi.org/10.1186/1478-4505-8-
36 PMID: 21159163

Crowe S, Fenton M, Hall M, Cowan K, Chalmers | (2015) Patients’, clinicians’ and the research commu-
nities’ priorities for treatment research: there is an important mismatch. Research Involvement and
Engagement 1: 1-10. https://doi.org/10.1186/s40900-015-0005-8

Lophatananon A, Tyndale-Biscoe S, Malcolm E, Rippon H, Holmes K| Firkins L (2011) The James Lind
Alliance approach to priority setting for prostate cancer research: an integrative methodology based on
patient and clinician participation. British J Urology Int 108 1040-3.

Hall D, Mohamad N, Firkins L, Fenton M, Stockdale D (2013) Identifying and prioritizing unmet research
questions for people with tinnitus: the James Lind Alliance Tinnitus Priority Setting Partnership. Clin
Invest 321-28.

Tong A, Crowe S, Chando S, Cass A, Chadban SJ, Chapman JR, et al. (2015) Research Priorities in
CKD: Report of a National Workshop Conducted in Australia. Am J Kidney Dis 66: 212—222. https://doi.
org/10.1053/j.ajkd.2015.02.341 PMID: 25943716

Cowman S, Gethin G, Clarke E, Moore Z, Craig G, Jordan-O’Brien J, et al. (2012) An international eDel-
phi study identifying the research and education priorities in wound management and tissue repair. J
Clin Nurs 21: 344-353. https://doi.org/10.1111/j.1365-2702.2011.03950.x PMID: 22151150

Carrougher GJ, Marvin JA, Bayley EW, Knighton J, Rutan RL, Weber B. (1991) Research priorities for
burn nursing. Report of the Wound Care and Infection Control Group. J Burn Care Rehabil 12: 272—
277. PMID: 1885647

Gray T, Dumville J, Christie J, Cullum N (2017) Rapid Research and Implementation Priority Setting for
Wound Care Uncertainties. PLoS ONE 12: e0188958. https://doi.org/10.1371/journal.pone.0188958
PMID: 29206884

Straus SE, Sackett DL (1998) Using research findings in clinical practice. BMJ 317: 339-342. PMID:
9685286

Akobeng AK (2005) Principles of evidence based medicine. Arch Dis Child 90: 837-840. https://doi.
org/10.1136/adc.2005.071761 PMID: 16040884

Dicenso A, Bayley L, Haynes RB (2009) Accessing pre-appraised evidence: fine-tuning the 5S model
into a 6S model. Evidence-Based Nursing 12: 99—101. https://doi.org/10.1136/ebn.12.4.99-b PMID:
19779069

Haynes B (2007) Of studies, syntheses, synopses, summaries, and systems: the "5S" evolution of infor-
mation services for evidence-based healthcare decisions. Evidence-Based Nursing 10: 6-7. hitps://
doi.org/10.1136/ebn.10.1.6 PMID: 17218282

Bronfenbrenner U (1979) The Ecology of Human Development: Experiments by Nature and Design.
Cambridge, MA: Harvard University Press.

Bronfenbrenner U (1989) Ecological systems theory. In: Vasta R, editor. Annals of Child Development.
London: Jessica Kingsley. pp. 187—-249.

Guyatt GH, Oxman AD, Schiinemann HJ, Tugwell P, Knottnerus A (2011) GRADE guidelines: A new
series of articles in the Journal of Clinical Epidemiology. Journal of Clinical Epidemiology 64: 380-382.
https://doi.org/10.1016/j.jclinepi.2010.09.011 PMID: 21185693

O’Connor D, Green S, Higgins J (2011) Defining the review question and developing criteria for includ-
ing studies. In: Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews of Interven-
tions Version 510 [updated March 2011]. 5.10 ed: The Cochrane Collaboration.

Bragge P, Clavisi O, Turner T, Tavender E, Collie A, Gruen RL (2011) The Global Evidence Mapping
Initiative: scoping research in broad topic areas. BMC Med Res Methodol 11: 92. https://doi.org/10.
1186/1471-2288-11-92 PMID: 21682870

Moher D, Liberati A, Tetzlaff J, Altman DG, The PG (2009) Preferred Reporting ltems for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6: e1000097. https://doi.org/10.
1371/journal.pmed.1000097 PMID: 19621072

Schlosser RW, Sigafoos J (2009) 'Empty’ reviews and evidence-based practice (editorial). Evidence-
Based Communication, Assessment and Intervention 3: 1-3.

Cochrane (2013) Cochrane strategy to 2020. London: The Cochrane Collaboration.

Thompson C, McCaughan D, Cullum N>, Sheldon T, Thompson D, Mulhall A (2000) Nurses’ use of
research information in clinical decision making: a descriptive and analytical study. Available from:
http://www.york.ac.uk/res/dec/resources/papers/decision_report.pdf: University of York, presented to
the NHS R&D programme in evaluating methods.

PLOS ONE | https://doi.org/10.1371/journal.pone.0190045 January 10, 2018 13/14


https://doi.org/10.1016/S0140-6736(09)60329-9
http://www.ncbi.nlm.nih.gov/pubmed/19525005
https://doi.org/10.1186/1478-4505-8-36
https://doi.org/10.1186/1478-4505-8-36
http://www.ncbi.nlm.nih.gov/pubmed/21159163
https://doi.org/10.1186/s40900-015-0005-8
https://doi.org/10.1053/j.ajkd.2015.02.341
https://doi.org/10.1053/j.ajkd.2015.02.341
http://www.ncbi.nlm.nih.gov/pubmed/25943716
https://doi.org/10.1111/j.1365-2702.2011.03950.x
http://www.ncbi.nlm.nih.gov/pubmed/22151150
http://www.ncbi.nlm.nih.gov/pubmed/1885647
https://doi.org/10.1371/journal.pone.0188958
http://www.ncbi.nlm.nih.gov/pubmed/29206884
http://www.ncbi.nlm.nih.gov/pubmed/9685286
https://doi.org/10.1136/adc.2005.071761
https://doi.org/10.1136/adc.2005.071761
http://www.ncbi.nlm.nih.gov/pubmed/16040884
https://doi.org/10.1136/ebn.12.4.99-b
http://www.ncbi.nlm.nih.gov/pubmed/19779069
https://doi.org/10.1136/ebn.10.1.6
https://doi.org/10.1136/ebn.10.1.6
http://www.ncbi.nlm.nih.gov/pubmed/17218282
https://doi.org/10.1016/j.jclinepi.2010.09.011
http://www.ncbi.nlm.nih.gov/pubmed/21185693
https://doi.org/10.1186/1471-2288-11-92
https://doi.org/10.1186/1471-2288-11-92
http://www.ncbi.nlm.nih.gov/pubmed/21682870
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
http://www.ncbi.nlm.nih.gov/pubmed/19621072
http://www.york.ac.uk/res/dec/resources/papers/decision_report.pdf:
https://doi.org/10.1371/journal.pone.0190045

@° PLOS | ONE

Evidence mapping of practitioners’ wound care uncertainties

39.

40.

41.

42,

43.

44.

45.

46.

McCaughan D, Thompson C, Cullum N, Sheldon TA, Thompson DR (2002) Acute care nurses’ percep-
tions of barriers to using research information in clinical decision-making. J Adv Nurs 39: 46—60. PMID:
12074751

Logan G (2015) Clinical judgment and decision-making in wound assessment and management: is
experience enough? British Journal of Community Nursing 20: S21-S28. https://doi.org/10.12968/bjcn.
2015.20.Sup3.521 PMID: 25882591

Cochrane collaboration (2016) EPOC, Scope of our work. Available from: http://epoc.cochrane.org/
scope-our-work

Chalmers |, Bracken MB, Djulbegovic B, Garattini S, Grant J, Gulmezoglu AM,et al. (2014) How to
increase value and reduce waste when research priorities are set. The Lancet 383: 156—165.

Bartunek J, Trullen J, Bonet E, Sauquet A (2003) Sharing and expanding academic and practitioner
knowledge in health care. J Health Serv Res Policy 8 Suppl 2: 62—68.

Heaton J, Day J, Britten N (2016) Collaborative research and the co-production of knowledge for prac-
tice: an illustrative case study. Implementation Science 11:20. https://doi.org/10.1186/s13012-016-
0383-9 PMID: 26897169

Bell-Syer SE, Foxlee RE, Cullum NA (2007) The Cochrane Wounds Group: systematically reviewing
the wound care literature. Adv Skin Wound Care 20: 283-287. https://doi.org/10.1097/01.ASW.
0000269316.68757.0e PMID: 17473565

Dumville JC, Petherick ES, O’Meara S, Raynor P, Cullum N (2009) How is research evidence used to
support claims made in advertisements for wound care products? J Clin Nurs 18: 1422—1429. https:/
doi.org/10.1111/j.1365-2702.2008.02293.x PMID: 18717743

PLOS ONE | https://doi.org/10.1371/journal.pone.0190045 January 10, 2018 14/14


http://www.ncbi.nlm.nih.gov/pubmed/12074751
https://doi.org/10.12968/bjcn.2015.20.Sup3.S21
https://doi.org/10.12968/bjcn.2015.20.Sup3.S21
http://www.ncbi.nlm.nih.gov/pubmed/25882591
http://epoc.cochrane.org/scope-our-work
http://epoc.cochrane.org/scope-our-work
https://doi.org/10.1186/s13012-016-0383-9
https://doi.org/10.1186/s13012-016-0383-9
http://www.ncbi.nlm.nih.gov/pubmed/26897169
https://doi.org/10.1097/01.ASW.0000269316.68757.0e
https://doi.org/10.1097/01.ASW.0000269316.68757.0e
http://www.ncbi.nlm.nih.gov/pubmed/17473565
https://doi.org/10.1111/j.1365-2702.2008.02293.x
https://doi.org/10.1111/j.1365-2702.2008.02293.x
http://www.ncbi.nlm.nih.gov/pubmed/18717743
https://doi.org/10.1371/journal.pone.0190045

