Review

Barriers and enablers of strategies to
reduce antibiotic prescribing in wound

care: a narrative review

Background: Antimicrobial stewardship (AMS) is essential in the fight against
antimicrobial resistance. National and international guidance advocate AMS with
reference to specific infections but omit wound infection. Whereas international
consensus documents recommend AMS practices in wound care, there are no clear
metrics as to how well these recommendations have been implemented into clinical
practice.

Objective: A critical appraisal of current evidence exploring the barriers and enablers
of strategies to reduce inappropriate antibiotic prescribing in wound care.

Methods: A structured literature review was carried out using a narrative approach,
with the structure of the PRISMA process. The study population consisted of patients
in any healthcare setting over the age of 18 years. Searches were conducted in
March 2024 using CINAHL, Embase, Emcare and MEDLINE. Searches dated back to
2015 when key national and international AMS guidelines were published. All studies
were in English, measured the impact of interventions to reduce or optimise antibiotic
prescribing, which included wounds, and incorporated rates of antibiotic prescribing
as an outcome.

Results: Seven studies, dated from 2017 to 2021, met the inclusion criteria. Six were
pre-/post-intervention studies with no control, and one was a case—control study.
Five were based in acute hospital settings, and two were based in spinal cord injury
rehabilitation settings. The thematic analysis highlighted six themes that enable
strategies to reduce antibiotic prescribing in wound care: standardisation of care,
leadership, education, culture of change, the role of the pharmacist and diagnostics.
Conclusion and implications for practice: Methodological weaknesses in the
included studies suggest this review provides a platform for further study rather than
having direct implications for practice. The inpatient setting for all studies limits the
transferability to community care, where, in the UK, most people with wounds receive
care and where most antibiotics are prescribed. Further mixed-methodological
studies based in community care would add to the current body of evidence and
address some of the complexities of AMS in wound care.

he term antimicrobial stewardship
T (AMS) has become firmly established

in international public health guidance
(Europeon Union, 2017; World Health
Organization [WHO], 2021). The intention is that
all clinicians are “stewards” of antimicrobials,
ensuring appropriate prescribing and judicious
use of what is feared to be becoming a finite
resource (WHO, 2021)..

The WHO (2021) defines AMS as: “A
coherent set of integrated actions which
promote the responsible and appropriate
use of antimicrobials to help improve patient
outcomes across the continuum of care.”

(WHO, 2021). Despite its eminence in globall
public health strategy, AMS has differing local
interpretations and is still not something all
healthcare professionals are aware of or see
as part of their role (Dycr et al, 2017, Blaser et
al, 2021; Ousey et al, 2022). The purpose of AMS
is to combat the significant growing global
concern surrounding antimicrobial resistance
(AMR), with the number of antimicrobial-
related deaths predicted to reach 10 million by
2050 (O'Neill, 2016).

More than 80% of antibiotics in the UK are
prescribed in community settings (Lipsky et al,
2016; Public Health England, 2018), 50% of which
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Table 1. Search strategy

Patients over 18 years with

wounds in any clinical setting

Implementation of an
antimicrobial stewardship
strategy

program

No antimicrobial stewardship

Antibiotic prescribing rates,

guideline-compliant therapy,
length of antibiotic treatment
and topical antimicrobial use

are thought to be inappropriate prescriptions
(Lipsky et al, 2016). Dolk et al (2018) reported
that respiratory tract infections and urinary
tract infections are common indications for
antibiotics in community care, accounting for
46% and 22.7% of prescriptions, respectively,
with skin and wound infections being the
third most common, accounting for 16.3% of
prescriptions in community care. Considering
AMR and AMS in the context of wound care,
an estimated 50% of wound patients receive
antibiotics each year (Guest et al, 2020).

The International Wound Infection Institute
(Iw) defines wound infection as: “The invasion
of a wound by proliferating microorganisms to
a level that invokes a local, spreading and/or
systemic response in the host” (IWll, 2022). The
probability of infection developing is influenced
by the wound, patient and environmental
factors.

Early diagnosis and treatment of local
wound infection can prevent systemic
infection and reduce the need for antibiotic
prescribing (Oien and Forssell, 2013; IWII, 2022).
AMS in wound care is complex (Doyle et al,
2022), with widespread use of topical (hon-
antibiotic) antimicrobials in wound care, such
as silver and iodine (Cooper and Kirketerp-
Moller, 2018; Edwards-Jones, 2020; Probst et al,
2022). Some authors have expressed concern
about resistance to such antiseptics (Cooper
and Kirketerp-Mgller, 2018; Lipsky et al, 2016),
although no resistance to povidone-iodine
has been reported (Barreto et al, 2020), and
there is little evidence of silver resistance in
wound care (Percival et al, 2019). A systematic
review concurred, reporting that there is little
evidence that topical antimicrobials contribute
to AMR, but highlighted that the role of topical
antimicrobials in AMR continues to be an
important area for investigation (Blackburn et
al, 2022). There is undoubtedly evidence that
the overuse of antibiotics contributes to AMR,
with more prudent use of antibiotics needed to
reduce drug resistance (O'Neill, 2016; Caputo
et al, 2022). A global and national UK strategy
has been developed to combat AMR (WHO,
2015; Department of Health and Social Care,
2022). However, given the absence of any UK
government strategy on reducing antibiotic
prescribing within wound care, a review of prior

research is required to form the basis for future
study of this complex field of practice.

Methodology

A narrative review was conducted, because
undertaking a full systematic review was beyond
the scope of this paper due to it being completed
by a single researcher (Aveyard, 2014). Typically,
narrative reviews are less structured and more
descriptive than a systematic review (Aveyard,
2014; Grant and Booth, 2009); therefore, a
structure was provided by using the PRISMA
process with rigor in searches, synthesis and
analysis (Grant and Booth, 2009).

Search strategy

The electronic databases searched were CINAHL,
Embase, Emcare and MEDLINE. Embase was
included to capture drug and pharmaceutical
publications, given the focus on antibiotic
prescribing within AMS. Grey literature was
searched using Google and the social policy and
practice database.

Searches dated back to 2015 to correspond
with the WHO (2015) Global action plan on
antimicrobial resistance and the NICE (2015)
guideline, Antimicrobial stewardship: systems
and processes for effective antimicrobial
medicine use. The search strategy was
structured around the PICO framework [Table
1] to prompt key terms and maintain a focus
(Bettany-Saltikov and McSherry, 2016; Gallagher
Ford & Melnyk, 2019).

Key words and synonyms [Table 2] formed
the basis of the search. Truncation and Boolean
operators ("AND’ and ‘OR’) were used to further
refine the search (Dahlberg and McCaig, 2010).
Proximity searches were also included to cover
variations of phrases (Booth et al, 2022).

Study selection process

Duplicates were removed using RefWorks and
manual screening. Titles and abstracts were then
screened based on the inclusion and exclusion
criteria [Table 3]. Full texts of potentially relevant
studies were assessed for eligibility. Only studies
meeting all criteria were included in the final
review. Quality appraisal was subsequently
conducted. A summary of the selection process
is presented in the PRISMA flow diagram [Figure

1].

)
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Key words and phrases

Synonyms of key words and phrases

Table 2. Key words and synonyms

Population + Wound patients

Intervention - Antimicrobial stewardship

- Ulcer

» Skin tear
 Trauma
 Injury

- Wound

» Healing

+ Wound healing

« Antimicrobial resistance

» Antimicrobial stewardship
* AMR

« AMS

« Antibiotic

Comparator - No antimicrobial stewardship programme « No antimicrobial stewardship programme

Outcome «+ Antibiotic prescribing
- Barriers
« Enablers

+ Antimicrobial prescribing
- Facilitate

« Complicate

» Success

» Unsuccessful

Table 3. Inclusion and exclusion criteria

Inclusion criteria

+ Study population: Patients over 18 years with
wounds in any healthcare setting

» Implemented an AMS strategy or intervention to
reduce antibiotic prescribing

+ Captured pre- and post-intervention outcomes

+ Included antibiotic prescribing as a clinical
outcome

+ Published between 2015 and 2024

+ Published in peer-reviewed journals in English

Exclusion criteria

» Did not include wounds

» Captured only AMR monitoring data

- Did not include both pre- and post-intervention
data

+ Included only topical treatments

+ Animal studies

» Only measured length of stay as a clinical
outcome

Quality appraisal

Checklists were used to reduce the subjective
nature of appraisal by one researcher
(Aveyard, 2014; Booth et al, 2022). Papers that
were quasi-experimental before and after
studies with no control were appraised using
the National Institutes of Health (NIH) quality
assessment tool for pre/post studies with no
control [Table 4]. The remaining study was a
cohort study; therefore, the Critical Appraisal
Skills Programme (Critical Appraisal Skills
Programme Checklist, 2022) tool for cohort
studies [Table 5] was used to structure quality
appraisal.

Data extraction

All data relevant to barriers and enablers of
strategies to reduce antibiotic prescribing in
wound care were extracted to reduce outcome
selection bias (Booth et al, 2022). Homogeneity
and heterogeneity of studies were noted to

shape data synthesis and analysis (Bettany-
Saltikov and McSherry, 2016; Booth et al, 2022).

Data synthesis

Included studies were of similar design,
although homogeneity of aims and outcomes
was lacking. Heterogeneity was explored

using descriptive statistics; however, given

the variation in outcomes across the studies,
thematic analysis (Braun and Clark, 2006) was
most appropriate. Narrative around each theme
was complemented with tabular synthesis and
charting of relevant data (Booth et al, 2022).
Some subgroup analysis was considered where
studies shared similar characteristics, but this
was limited due to the heterogeneity of the
studies.

Results
Searches identified 133 papers. Of these, 41
were excluded as they were duplicates, 85
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Table 4. National Institute of Health quality assessment tool for pre/post studies with no control

Synonyms of key words and phrases

Clarke Price, 2020 Roshdy Reitan Tedeschi Waleekhachonloet
etal, 2021 et al, 2017 etal, 2020  etal, 2017 etal, 2021

Was the study question or objective Yes Yes Yes No Yes Yes
clearly stated?

Were the selection criteria for the study Yes Yes Yes Yes Yes Yes
population prespecified and clearly
de-scribed?

Were participants representative of Yes Yes Yes Yes Yes Yes
those who would be eligible for the

intervention in the general or clinical

population of interest?

Were all eligible participants who met Yes Yes Yes Yes Yes Yes
the prespecified entry criteria enrolled?

Was the sample size sufficiently large to n=88 pre n=100 pre n=125 n=57 pre n=150 pre Yes
provide confidence in the findings? n=46 post n=128 post  No power n=78 post and post
No power No power calculation  No power No power
calculation  calculation calculation  calculation
Was the intervention clearly described Yes Yes Yes Yes Yes Yes

and delivered consistently across the
study population?

Were outcome measures prespecified, Yes Yes Yes Yes Yes Yes
clearly defined, valid, reliable, and

assessed consistently across all study

participants?

Were the people assessing the No No Yes No No No
outcomes blinded to the participants’
exposures/interventions?

Was the loss to follow-up after baseline Yes Yes Yes Yes Yes Yes
20% or less? Were those lost to follow-up
accounted for in the analysis?

Did the statistical methods examine Yes No Yes No Yes Yes
changes in outcome measures from

before to after the intervention? Were

statistical tests done that provided

p-values for the pre-to-post changes?

Were outcome measures of interest Yes No No No No Yes
taken multiple times before the

intervention and multiple times after

the intervention (i.e,, did they use an

interrupted time-series design)?

If the intervention was conducted at a No No No No No Yes
group level, did the statistical analysis

take into account the use of individual-

level data to determine effects at the

group level?
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Table 5. Critical Appraisal Skills Programme checklist for a case—control study

Are the results of the trial valid? Yes
Did the authors use an appropriate method to answer their question? Yes
Were the cases recruited in an acceptable way? Yes
Were the controls selected in an acceptable way? Yes
Was the exposure accurately measured to minimise bias? Unclear
Aside from the experimental intervention, were the groups treated equally? Yes
Have the authors taken account of the potential confounding factors in the design No

and/or in their analysis?

How large was the treatment effect?

How precise was the estimate of the treatment effect?

No adjustment for confounding with numerous
possible confounding variables

Reduction in odds ratio of developing infection
(p<0.001)

Reduction in surgical site infections when
checklist used (p=0.012)

Reduction in antimicrobial resistance (p<0.01)

Do you believe the results? Yes
Can the results be applied to the local population? Unclear
Do the results of this study fit with other available evidence? Yes

papers were excluded as they did not meet
the inclusion criteria, and the remaining

seven papers were assessed using NIH or
Critical Appraisal Skills Programme critical
appraisal tools and deemed to be of sufficient
methodological standard to be included in
the review. No further papers were excluded.
A summary of the process can be seen in the
PRISMA flow diagram [Figure 1].

Study characteristics

The seven papers included in this review
(Roshdy et al, 2017; Tedeschi et al, 2017; Price,
2020; Reitan et al, 2020; Clarke et al, 2021;

de Almeida et al, 2021; Waleekhachonloet et

al, 2021) are summarised in Appendix 1. All
were published in peer-reviewed journals.
Geographical locations varied, with two
studies from low-middle-income countries (de
Almeida et al, 2021; Waleekhachonloet et al,
2021). This holds significance, due to a 77%
increase in antibiotic use across low—middle-
income countries from 2000 to 2015 (Blaser

et al, 2021). With regards to healthcare settings,
four were based in acute care (Roshdy etal,
2017; Reitan et al, 2020; de Almeida et al, 2021;
Waleekhachonloet et al, 2021), two in spinal
cord injury rehabilitation facilities (Tedeschi et

al, 2017; Clarke et al, 2021) and one in a hospital
clinic (Price, 2020). No studies were based in
community care settings. This may limit the
transferability of the findings of this review to
countries, such as the UK, where wounds are
largely managed in the community (Guest et al,
2020). Five studies reported study population
demographics (Roshdy et al, 2017, Price, 2020;
Reitan et al, 2020; Clarke et al, 2021; de Almeida
et al, 2021), which were noted to be similar in
terms of age range and gender. Comorbidities
were poorly documented, with only one paper
(de Aimeida et al, 2021) capturing these data
and performing subgroup analysis according to
comorbidities. Price (2020) focused on patients
with a diabetic foot ulcer, but did not comment
on diabetes control or other comorbidities.
Reitan et al (2020) presented data specific
to people with diabetes, but did not specify
whether diabetes was well controlled within the
study population. Given the significant impact
of comorbidities on wound healing, the risk of
wound infection (Doyle et al, 2022; Malone and
Schultz, 2022), the omission of comorbidities
inevitably affects the validity of each study.

Six studies (Tedeschi et al, 2017; Roshdy et
al, 2017; Price, 2020; Reitan et al, 2020; Clarke
et al, 2021; Waleekhachonloet et al, 2021) were

Scan the QR code to
access Appendix 1
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Figure 1. PRISMA flow
diagram.

Records identified through
database searching (n=117):
« MEDLINE (n=35)

« Embase (n=49)

« Emcare (n=16)

« Cinahl (n=17)

Identification

Additional records identified
through other sources:

Hand searching, discussion with
experts, grey literature (n=16)

Total of 133 identified
Total duplicates n=41 of which 26 were from RefWorks
Records after duplicates removed (n=92)

Screening

Titles and abstracts screened
(n=92)

Full-text articles assessed for
eligibility (n=27)

Eligibility

Full-text articles assessed using
appraisal tool (n=7)

Articles included (n=7)

Included

Figure 1

quasi-experimental pre/post-studies with no
control group. Such studies are often used to
measure the impact of health interventions
but carry a significant risk of bias when
measuring efficacy, so careful interpretation
of results is essential (Centre for Reviews and
Dissemination, 2009; Goodacre, 2015; Schaffer
et al, 2021). Bias is of particular concern in five
studies (Roshdy et al, 2017; Tedeschi et al, 2017;
Price, 2020; Reitan et al, 2020; Clarke et al, 2021)
because pre- and post-intervention data

Records excluded (n=65):

« Paediatrics (n=4)
Poster/abstract only (n=13)
Not research (n=24)

No wounds (n=5)

No antimicrobial stewardship
(n=2)

Just antimicrobial resistance
(n=17)

Opinion (n=5)

Records excluded for ineligibility
(n=20):

Not research (n=1)

No wounds (n=11)

Just antimicrobial resistance
(n=7)

Length of stay (n=1)

Included paediatrics (n=2)
Systematic review papers
outside search dates (n=1)

Records excluded (n=0)

capture does not account for any pre-existing
trends; however, the interrupted time series
analysis used by Waleekhachonloet et al (2021)
considers baseline trends over time thereby
providing a robust design for measuring health
interventions in the absence of control groups
(Goodacre, 2015; Schaffer et al, 2021).

Study timescales ranged from 6 months
to 4 years [Table 6]. Five studies (Roshdy et
al, 2017; Tedeschi et al, 2017; Price, 2020; Reitan
et al, 2020; de Aimeida et al, 2021) did not

46
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Table 6. Study timescales

Clarke et al, 2021 1 month
de Almeida et al, 2021 4 years
Price 2020 12 months
Roshdy et al, 2017 4 months
Reitan et al, 2020 6 weeks
Tedeschi et al, 2017 18 months
Waleekhachonloet et al, 2021 2 years

report time to embed the change in practice;
therefore, not recognising that any process of
change or implementation requires a period

of settling to become normal practice and
demonstrate real change (Eaton, 2014). This is a
recognised disadvantage to pre-/post-studies,
which do not allow time to embed change, nor
continue for sufficient time to observe if effects
of interventions are sustained (Goodacre, 2015).
Clarke et al (2021) acknowledged this and
posed a similar argument to justify a 4-month
period to embed their intervention, yet had

the shortest pre- and post-implementation
time of all the studies. This further affects

the transferability and generalisability of all

the study outcomes, the exception being
Waleekhachonloet et al (2021), whose total
study timescale was 5 years.

Sample sizes varied and were reported as:
number of prescribing events (Clarke et al,
2021); wounds (Price, 2020); patients (Roshdy
et al, 2017; Reitan et al, 2020; de Almeida
et al, 2021); beds (Tedeschi et al, 2017); and
hospitals (Waleekhachonloet et al, 2021) so
direct comparison was not possible. No authors
included a power calculation to determine
sample size, which could have resulted in
results not being statistically significant where
they should be (Greenhalgh, 2019).

Findings

During the data extraction process, six themes
emerged as potential barriers and/or enablers
of strategies to reduce antibiotic prescribing in
wound care:

Standardisation of care

Leadership

Education

Culture of change

Role of the pharmacist

Diagnostics.

o TN wN

4 months 1 month
Nil 4 years
Nil 12 months
Nil 4 months
Nil 6 weeks
Nil 18 months
1year 2 years

Standardisation of care

Standardisation refers to guidelines and
pathways. Concordance with prescribing
guidance was a common theme, with
guideline-concordant therapy as an outcome
measure in two studies (Roshdy et al, 2017,
Clarke et al, 2021). Other approaches to
standardisation included implementing
computer-based guidance with a supporting
clinical pathway (Roshdy et al, 2017). The
significant decrease in antibiotic prescribing
trends demonstrated by Waleekhachonloet
et al (2021), based in Thailand, which, until
the point of the study, had no national AMS
guidance in place, suggests standardisation
through prescribing guidelines is certainly an
enabler to AMS strategies in wound care.

Leadership

In this context, leadership refers to an individual
or a multidisciplinary team (MDT) of clinicians
who lead an AMS initiative. Clarke et al (2021)
achieved an increase in guideline-compliant
prescribing (p<0.001) and a 9% reduction in
antibiotic prescribing for wounds (no p-value
given) by implementing consultant- and
pharmacist-led ward rounds. Tedeschi et al
(2017) implemented an infectious diseases
consultant ward round, which led to a decrease
in antibiotic consumption (p<0.001). Leadership
was a narrative theme in other papers (Roshdy
et al, 2017), but was linked with leading
education on prescribing guidelines rather
than a clinical leadership role. Despite this, and
despite a lack of subgroup analysis specific

to wounds in the above studies, leadership

and MDT working emerged as an enabler of
strategies to reduce antibiotic prescribing.

Education
Education was integral to four studies (Roshdy
et al, 2017, Tedeschi et al, 2017; Reitan et al, 2020;
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Waleekhachonloet et al, 2021), in that each
study implemented a change that required
education for clinicians. Any correlation
between education and clinical outcomes

was not measured in any study, and as such

is assumed. Roshdy et al (2017) emphasised
the barrier of lack of education in relation to
achieving any of the study outcomes, but again,
this was not measured. All four studies suggest
(but cannot demonstrate) that education is

an enabler of strategies to reduce antibiotic
prescribing, arguing that education facilitates
effective implementation of prescribing
guidelines and that lack of access to education
creates a barrier to change.

Culture of change

Positive change culture was acknowledged as
an enabler of strategies to reduce antibiotic
prescribing in four studies (Tedeschi et al,

2017; Clarke et al, 2021; de Almeida et al, 2021;
Waleekhachonloet et al, 2021), although

this was an unexpected finding. Prescribing
behaviours were highlighted as potential
barriers if change processes were not managed
effectively (Tedeschi et al, 2017; Clarke et al,
2021; Waleekhachonloet et al, 2021). Each study
identified attitudes towards change as either a
barrier or an enabler, describing senior MDT role
modelling and leadership as key to the success
of any change in practice or clinical outcome.
The culture of change was not measured or
directly linked to clinical outcomes in any study.

Role of pharmacist

Three studies (Roshdy et al, 2017; Clarke et al,
2021; Waleekhachonloet et al, 2021) reported
involvement of a pharmacist as an enabler

to an effective antibiotic reduction strategy.
Each study emphasised the positive role of

the pharmacists in reviewing prescriptions

and discussing antibiotic choices, doses, and
duration of therapy. The role of pharmacists
was not an intentional outcome measure in any
studies; however, the impact of a pharmacist
on any of the defined outcomes is not
quantified. The role of the pharmacist is a more
common theme in the narrative surrounding
the results, which emerged as an enabler of
strategies to reduce antibiotic prescribing in
wound care.

Diagnostics

The narrative from Waleekhachonloet et

al (2021) reported that antibiotics may be
prescribed for contaminated and clean
wounds. This is a significant barrier to antibiotic
reduction strategies, as contaminated wounds
do not warrant treatment with antibiotics or
antiseptics, as contamination does not elicit

a host response or cause a delay in healing
(w11, 2022). Reitan et al (2020) found that
implementation of a tool to aid diagnosis of
wound infection led to a statistically significant
(p=0.049) reduction in antibiotic prescribing
for “infected ulcer”. However, overall antibiotic
prescribing did not reduce significantly
(p=0.163). Price (2020) reported that introducing
fluorescence imaging in a diabetic foot clinic
led to a 33% reduction in antibiotic prescribing.
No statistical analysis was reported. The results
are possibly clinically significant, but whether
this is due to more accurate diagnosis using
fluorescence or an incidental improvement
from a renewed focus on accurate diagnosis
within the clinic is unknown.

Discussion

The themes presented are consistent with
recommendations in international guidance
specific to wound care (Probst et al, 2022).
Numerous authors reference the need for
standardisation of care, MDT working, and
diagnostics (Lipskey, 2016; Cooper and
Kirketerp-Mgller, 2018; Ugkay et al, 2019;
Edwards-Jones, 2020; Ousey and Sussman,
2021; Caputo et al, 2022; IWII, 2022).

In terms of leadership, papers within this
review refer to pharmacists and infectious
diseases or spinal consultants (Tedeschi et al,
2017; Clarke et al, 2021), being clinicians best
placed to drive acceptance and integration of
strategies to reduce antibiotic prescribing. The
importance of pharmacists as members of the
wound care MDT has been discussed widely,
with some authors suggesting that pharmacists
are ideally placed to lead strategies to reduce
antibiotic prescribing in wound care (Ousey
and Sussman, 2021). Interestingly, the role of
nurses as leaders of AMS strategies was not
identified in any studies identified in this review.
This is despite nurses being recognised as key
members of the MDT in wound care (Rippon et
al, 2021).

Any AMS strategy in wound care is complex,
and the time commitment required to work as
an MDT needs to be acknowledged (Doyle et
al, 2022). Uckay et al (2019) identified barriers
to MDT working in this field, although these
were identified prior to the COVID-19 pandemic.
The acceptance of online meetings and video
consultations could enable MDT working and
leadership in ways that research pre-2020 could
not have foreseen. Although not specific to
antibiotic prescribing, Mohamedbhai et al (2021)
found most MDT members would welcome
a hybrid approach to meetings where the
enhanced teamwork and training opportunities
in face-to-face meetings can be combined with
the flexibility of virtual attendance.

48
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Education emerged as an enabler of
strategies to reduce antibiotic prescribing
in wound care, but the delivery of education
varied enormously. Global and national
documents all refer to a need for education
(Pollack and Srinivasan, 2014; NICE, 2015; Public
Health England, 2015; WHO, 2021; Probst et al,
2022), but reflect the findings of this review
in that each has a different education focus,
be it awareness, education and training
(Waleekhachonloet et al, 2021; WHO, 2021), or
public engagement (Public Health England,
2015). Doyle et al (2022) support education of
professionals, but also highlight the importance
of including patient education to include how
to identify an infected wound and when to
seek advice from a healthcare professional.
Engaging health professionals and the public
may be challenging if there is little incentive
or appetite for change. Previous systematic
reviews have supported the concept of change
culture as a barrier to wider AMS strategies
(Charani et al, 2011) and emphasise the paucity
of high-quality evidence on which antibiotic-
related behaviour change is based. The quality
premium financial incentive implemented in
England in 2015 (NHS England, 2015) reported
to have achieved a reduction in antibiotic
prescribing for respiratory infections (Bou-
Antoun et al, 2018), but the effect on antibiotic
prescribing for wounds remains unknown.

None of the studies in this review considered
prescribers’ fear of not prescribing (Cooper
and Kirketerp-Mgller, 2018). Analysis of the
complexities of behaviour change among
prescribers is beyond the scope of this review;
however, the management of behaviour
change has emerged as both a barrier and
an enabler of strategies to reduce antibiotic
prescribing in wound care.

Diagnostics

Diagnosis of wound infection is primarily
through clinical findings, with support from
microbiological data (Lipskey et al, 2016;
Malone and Schultz, 2022). Only two papers
(Price, 2020; Reitan et al, 2020) had a focus

on accurate diagnosis of infection, although
both had significant methodological flaws.
These included a short study period (Reitan et
al, 2020), retrospective analysis, lack of power
analysis in the sampling (Price, 2020; Reitan et
al, 2020) and the absence of statistical analysis
(Price, 2020). Diagnostics is a focus in numerous
publications specific to AMS in wound care
(Lipskey et al, 2016; Ugkay et al, 2019; Ahmed

et al, 2021; Ousey and Sussman, 2021; Rippon

et al, 2021; Malone and Schultz, 2022; Probst et
al, 2022). Diagnosing wound infection can be
difficult, and microbiological sampling does not

help (Edwards-Jones, 2018; Malone and Schultz,
2022). There is a reliance on the expertise of

the clinician to diagnose infection (Blackburn

et al, 2024). The absence of a standard test to
identify wound infection complicates this further
(Roberts et al, 2017), with some studies (Price,
2020; Reitan et al, 2020) lacking methodological
quality to support widespread change. Despite
an abundance of publications emphasising the
importance of accurate, prompt diagnosis of
wound infection, uncertainty remains (Cooper
and Kirketerp-Mgller, 2018). This apparent gap
between research and clinical practice requires
further investigation for clinicians to understand
the importance of accurate, prompt diagnosis
of wound infection.

Study limitations

Several important limitations need to be
considered. Only English language papers were
retrieved despite AMR being of global concern,
and only four papers (Roshdy et al, 2017; Price,
2020; Reitan et al, 2020; de Almeida et al, 2021;)
explored wound infections. Throughout this
review, direct comparison was prevented by the
heterogeneity of outcomes across papers, and
methodological flaws limit the validity of the
review findings. Flaws included bias from the
pre/post with no control design; study periods
that ranged from 8 weeks to 4 years, and a lack
of power analysis of sample sizes.

Conclusion

The methodological weaknesses in the included
studies suggest this paper provides a platform
for further study rather than having direct
implications for practice. Methodological
improvements must be made with future
studies specifying the rationale, setting,

aims and features of the intervention clearly
(Schweitzer et al, 2020). The acute medicall
focus of papers in this review further limits any
influence on practice in the UK, where wound
care is mostly led by nurses, in community
settings, with an increasing reliance on the
non-registered clinical workforce (Ousey and
Atkin, 2022). To further understand barriers and
enablers of strategies to reduce inappropriate
antibiotic prescribing, there needs to be a
better understanding of how these apply in
nurse-led services, with a large, unregistered
workforce. @

References

Ahmed A, Alvi SA, Aftab IB, Akhtar F (2021) Bacterial diversity
with emerging antimicrobial resistance of diabetic foot
ulceration and current detection techniques: a review.
Electron J Gen Med 18(6): em323

Aveyard H (2014) Doing a literature review in health and
social care: a practical guide. 3rd ed. London: McGraw-Hill
Education/Open University Press

Global Wound Care Journal 2025 = Volume: 1 Issue: 2

49



Review

Barreto R, Barrois B, Lambert J et al (2020) Addressing
the challenges in antisepsis: focus on povidone iodine.
Int J Antimicrob Agents 56(3): 106064. doi: 10.1016/].
ijantimicag.2020.106064

Bettany-Saltikov J, McSherry R (2016) How to do a systematic
literature review in nursing: a step-by-step guide. 2nd ed.
London: Open University Press

Blackburn J, Kopecki Z, Ousey KJ (2024) Skin integrity,
antimicrobial stewardship and infection control: a critical
review of current best practice. Wound Pract Res 32(1):
34-43

Blackburn J, Ousey K, Patton D et al (2022) What is the
evidence that there is antimicrobial resistance associated
with the use of topical antimicrobial preparations? Wound
Pract Res 31(1): 40-8

Blaser MJ, Melby MK, Lock M, Nichter M. (2021) Accounting for
variation in and overuse of antibiotics among humans.
Bioessays 43(2): €2000163. doi: 10.1002/bies.202000163

Booth A, Sutton A, Clowes M, Martyn-St James M (2022)
Systematic approaches to a successful literature review.
3rd ed. London: Sage Publications

Bou-Antoun S, Costelloe C, Honeyford K et al (2018) Age-
related decline in antibiotic prescribing for uncomplicated
respiratory tract infections in primary care in England
following the introduction of a national financial incentive
(the Quality Premium) for health commissioners to reduce
use of antibiotics in the community: an interrupted time
series analysis. J Antimicrob Chemother 73(10): 2883-92.
doi: 10.1093/jac/dky237

Braun V, Clarke V (2006) Using thematic analysis in
psychology. Qual Res Psychol 3(2): 77-101

Caputo WJ, Monterosa P, Beggs D (2022) Antibiotic misuse
in wound care: can bacterial localization through
fluorescence imaging help? Diagnostics (Basel) 12(12):
3207. doi: 10.3390/diagnostics12123207

Centre for Reviews and Dissemination (2009) Guidance for
undertaking reviews in health care. 3rd ed. York: Centre for
Reviews and Dissemination, University of York

Charani E, Edwards R, Sevdalis N et al (2011) Behavior change
strategies to influence antimicrobial prescribing in acute
care: a systematic review. Clin Infect Dis 53(7): 651-62

Clarke D, Nguyen D, Overton K (2021) Antimicrobial
stewardship in spinal cord injury: a multidisciplinary
approach. J Spinal Cord Med 44(5): 770—4. doi: 10.1093/cid/
cir445

Cooper R, Kirketerp-Mailler K (2018) Non-antibiotic
antimicrobial interventions and antimicrobial stewardship
in wound care. J Wound Care 27(8): 365-77. doi: 10.12968/
jowc.2018.27.6.355

Critical Appraisal Skills Programme Checklists (2022) https://
casp-uk.net/casp-tools-checklists/ (accessed 01.07.2025)

Dahlberg L, McCaig C (2010) Practical research and
evaluation: a start-to-finish guide for practitioners.
London: Sage Publications

de Almeida SM, de Menezes FG, Martino MDV et al (2021)
Impact of a surgical safety checklist on surgical site
infections, antimicrobial resistance, antimicrobial
consumption, costs and mortality. J Hosp Infect 116: 10-5.
doi: 10.1016/j.jhin.2021.05.003

Department of Health and Social Care HM Government
(2022) Tackling antimicrobial resistance 2019 to 2024:
addendum to the UK’s 5-year national action plan. HMSO,
London. Available at: https://www.gov.uk/government/
publications/addendum-to-the-uk-5-year-action-plan-
for-antimicrobial-resistance-2019-to-2024 (accessed
01.07.2025)

Dolk FCK, Pouwels KB, Smith DRM et al (2018) Antibiotics in
primary care in England: which antibiotics are prescribed
and for which conditions? J Antimicrob Chemother
73(Suppl 2): ii2-10. doi: 10.1093/jac/dkx504

Doyle D, Rennert-May E, Somayaji R (2022) Antimicrobial
stewardship in wound care. Adv Skin Wound Care 35(7):
405-7. doi: 10.1097/01.ASW.0000831884.62594.59

Dyar OJ, Huttner B, Schouten J, Pulcini C (2017) What is
antimicrobial stewardship? Clin Microbiol Infect 23(1):
793-8. doi: 10.1016/j.cmi.2017.08.026

Eaton M (2014) Embedding change in the healthcare
sector. Perspect Public Health 134(1): 12-3. doi:
10.177/1757913913514697

Edwards-Jones V (2018) Antimicrobial resistance —
challenges for the 21st century. Wounds UK 14(3): 46-51

Edwards-Jones V (2020) Antimicrobial stewardship in wound
care. Br J Nurs 29(15): $10-6. doi: 10.12968/bjon.2020.29.15.
S10

European Union (2017) Commission notice: EU guidelines for
the prudent use of antimicrobials in human health. Off J
Eur Union 60: 1-12. Available at: https://eur-lex.europa.eu/
legal-content/EN/TXT/?uri=uriserv:0J.C _.2017.212.01.0001.01.
ENG (accessed 01.07.2025)

Gallagher Ford L, Melnyk BM (2019) The underappreciated
and misunderstood PICOT question: a critical step in the
EBP process. Worldviews Evid Based Nurs 16(6): 422-3. doi:
10.111/wvn.12408

Goodacre S (2015) Uncontrolled before-after studies:
discouraged by Cochrane and the EMJ. Emerg Med J 32(7):
507-8. doi: 10.1136/emermed-2015-204761

Grant MJ, Booth A (2009) A typology of reviews: an analysis
of 14 review types and associated methodologies. Health
Info Libr J 26(2): 91-108. doi: 10.1111/].1471-1842.2009.00848.x

Greenhalgh T (2019) How to read a paper: the basics of
evidence-based medicine and healthcare. 6th ed. Oxford:
Wiley Blackwell

Guest JF, Fuller GW, Vowden P (2020) Cohort study evaluating
the burden of wounds to the UK’s national health service
in 2017/2018: update from 2012/2013. BMJ Open 10(12):
€045253. doi: 10.1136/bmjopen-2020-045253

International Wound Infection Institute (2022) Wound
Infection in Clinical Practice. London: Wounds
International. Available at: https://woundinfection—
institute.com/wp-content/uploads/IWII-CD-2022-web-1.
pdf (accessed 01.07.2025)

Lipsky BA, Dryden M, Gottrup F et al (2016) Antimicrobial
stewardship in wound care: a position paper from the
British Society for Antimicrobial Chemotherapy and
European Wound Management Association. J Antimicrob
Chemother 71(11): 3026-35. doi: 10.1093/jac/dkw287

Malone M, Schultz G (2022) Challenges in the diagnosis and
management of wound infection. Br J Dermatol 187(2):
159-66. doi: ]O.]'I]]/bjd.2'|6'|2

Mohamedbhai H, Fernando S, Ubhi H et al (2021) Advent of
the virtual multidisciplinary team meeting: do remote
meetings work? Br J Oral Maxillofac Surg 59(10): 1248-52.
doi: 10.1016/j.bjoms.2021.05.015

National Institute for Health and Care Excellence (2015)
Antimicrobial stewardship: systems and processes for
effective antimicrobial medicine use. London: NICE.
Available at: https://www.nice.org.uk/guidance/ngl5
(accessed 01.07.2025)

NHS England (2015) Quality Premium: 2015/16 guidance for
CCGs. Leeds: NHS England. Available at: https://www.
england.nhs.uk/wp-content/uploads/2013/12/qual-prem-
guid.pdf (accessed 01.07.2025)

Oien RF, Forssell HW (2013) Ulcer healing time and antibiotic
treatment before and after the introduction of the registry
of ulcer treatment: an improvement project in a national
quality registry in Sweden. BMJ Open 3(8): e003091. doi:
10.1136/bmjopen-2013-003091

O'Neill J (2016) Tackling drug-resistant infections
globally: final report and recommendations. Review on
Antimicrobial Resistance. Available at: https://omr—review.
org/sites/default/files/160518_Final%20paper_with%20
cover.pdf (accessed 01.07.2025)

Ousey K, Atkin L (2022) Meeting the needs of a changing
wound care environment: Tissue Viability Capability
Framework, an online solution. Wounds UK 18(4): 46-51

Ousey K, Sussman G (2021) Antimicrobial stewardship and
antimicrobial resistance in wound management: the role
of pharmacists. WCET J 41(4): 15-7

Ousey K, Rippon M, Rogers A, Stephenson J (2022)
Antimicrobial stewardship in wound care implementation
and measuring outcomes: results of an e-survey. J Wound
Care 31(1): 32-9. doi: 10.12968/jowc.2022.31.1.32

50

Global Wound Care Journal 2025 = Volume: 1 Issue: 2



Percival SL, Salisbury A, Chen R (2019) Silver, biofilms and
wounds: resistance revisited. Crit Rev Microbiol 45(2):
223-37. doi: 10.1080/1040841X.2019.1573803

Pollack LA, Srinivasan A (2014) Core elements of hospital
antibiotic stewardship programs from the Centers for
Disease Control and Prevention. Clin Infect Dis 59(Suppl 3):
$97-100. doi: 10.1093/cid/ciu542.

Price N (2020) Routine fluorescence imaging to detect
wound bacteria reduces antibiotic use and antimicrobial
dressing expenditure while improving healing rates:
retrospective analysis of 229 foot ulcers. Diagnostics
(Basel) 10(11): 927. doi: 10.3390/diagnostics10110927.

Probst S, Apelquist J, Bjarnsholt T et al (2022) Antimicrobials
and non-healing wounds: an update. European Wound
Management Association. Available at: https://ewma.
org/wp-content/uploads/2024/02/Antimicrobials-and-
Non-healing_230922_online_20221209.pdf (accessed
01.07.2025)

Public Health England (2015) Antimicrobial stewardship:
start smart - then focus. Public Health England. Available
at: https://www.gov.uk/government/publications/
antimicrobial-stewardship-start-smart-then-focus
(accessed 01.07.2025)

Public Health England (2018) English Surveillance Programme
for Antimicrobial Utilisation and Resistance (ESPAUR)
report. Public Health England

Reitan RL, McBroom RM, Gilder RE (2020) The risk of infection
and indication of systemic antibiotics in chronic wounds.
Wounds 32(7):186-94

Rippon MG, Rogers AA, Ousey K (2021) Antimicrobial
stewardship strategies in wound care: evidence to
support the use of dialkylcarbamoyl chloride (DACC)-
coated wound dressings. J Wound Care 30(4): 284-96. doi:
10.12968/jowc.2021.30.4.284

Roberts CD, Leaper DJ, Assadian O (2017) The role of topical
antiseptic agents within antimicrobial stewardship
strategies for prevention and treatment of surgical site
and chronic open wound infection. Adv Wound Care (New
Rochelle) 6(2): 63-71. doi: 10.1089/wound.2016.0701

Roshdy D, Jaffa R, Pillinger KE et al (2018) Effect of a
multifaceted stewardship intervention on antibiotic
prescribing and outcomes for acute bacterial skin and
skin structure infections. Ther Adv Infect Dis 5(6): 103-9.
doi: 10.1177/2049936118786 424

Schaffer AL, Dobbins TA, Pearson S (2021) Interrupted time
series analysis using autoregressive integrated moving
average (ARIMA) models: a guide for evaluating large-
scale health interventions. BMC Med Res Methodol 21(1):
58. doi: 10.1186/s12874-021-01235-8

Schweitzer VA, van Werkhoven CH, Rodriguez Bafio J et al
(2020) Optimizing design of research to evaluate antibiotic
stewardship interventions: consensus recommendations
of a multinational working group. Clin Microbiol Infect
26(1): 41-50. doi: 10.1016/j.cmi.2019.08.017

Tedeschi S, Trapani F, Giannella M et al (2017) An
antimicrobial stewardship program based on systematic
infectious disease consultation in a rehabilitation facility.
Infect Control Hosp Epidemiol 38(1): 76-82. doi: 10.1017/
ice.2016.233

Ugkay I, Berli M, Sendi P, Lipsky BA (2019) Principles and
practice of antibiotic stewardship in the management of
diabetic foot infections. Curr Opin Infect Dis 32(2): 95-101.
doi: 10.1097/QC0.0000000000000530

Waleekhachonloet O, Rattanachotphanit T, Limwattananon C
et al (2021) Effects of a national policy advocating rational
drug use on decreases in outpatient antibiotic prescribing
rates in Thailand. Pharm Pract 19(1): 2201. doi: 10.18549/
PharmPract.2021.1.2201

World Health Organization (2015) Global action plan on
antimicrobial resistance. Geneva: WHO. Available at:
https://www.who.int/publications/i/item/9789241509763
(accessed 01.07.2025)

World Health Organization (2021) WHO policy guidance on
integrated antimicrobial stewardship activities. Geneva:
WHO. Available at: https://www.who.int/publications/i/
item/9789240025530 (accessed 01.07.2025)

Global Wound Care Journal 2025 = Volume: 1 Issue: 2

51



