Journal of Hospital Infection 101 (2019) 100—108

Available online at www.sciencedirect.com

. . *. %4 Health
Journal of Hospital Infection +833 nfaction”

® s * » Society

journal homepage: www.elsevier.com/locate/jhin

Barriers and enablers to meticillin-resistant
Staphylococcus aureus admission screening in
hospitals: a mixed-methods study

K. Currie®*, C. King?®, K. McAloney-Kocaman “, N.J. Roberts®, J. MacDonald?,
A. Dickson?, S. Cairns®, N. Khanna®, P. Flowers?, J. Reilly®°, L. Price?

aSafeguarding Health through Infection Prevention (SHIP) Research Group, Glasgow Caledonian University, Glasgow, UK
b NHS Health Protection Scotland, Glasgow, UK
“NHS Greater Glasgow & Clyde, Glasgow, UK

ARTICLE INFO

Article history:

Received 7 March 2018
Accepted 3 August 2018
Available online 8 August 2018

Keywords:

Antimicrobial resistance
Meticillin-resistant
Staphylococcus aureus
Screening

Compliance

Theoretical domains framework
Normalization process theory

Check for
updates

SUMMARY

Background: To reduce the risk of transmission of meticillin-resistant Staphylococcus
aureus (MRSA), international guidelines recommend admission screening to identify hos-
pital patients at risk of colonization. However, routine monitoring indicates that optimum
screening compliance levels are not always achieved. In order to enhance compliance, we
must better understand those factors which influence staff screening behaviours.
Aim: To identify factors which influence staff compliance with hospital MRSA screening
policies.
Methods: A sequential two-stage mixed-methods design applied constructs from
normalization process theory and the theoretical domains framework to guide data
collection and analysis. Initial qualitative findings informed subsequent development of a
national cross-sectional survey of nursing staff (N = 450). Multiple regression modelling
identified which barriers and enablers best predict staff compliance.
Findings: Three factors were significant in predicting optimum (>90%) compliance with
MRSA screening: having MRSA screening routinized within the admission process; category
of clinical area; feedback of MRSA screening compliance within the clinical area. Inte-
gration of data-sets indicated that organizational systems which ‘make doing the right
thing easy’ influence compliance, as does local ward culture. Embedded values and beliefs
regarding the relative (de)prioritization of MRSA screening are important.
Conclusion: To our knowledge, this is the first study to provide original evidence of bar-
riers and enablers to MRSA screening, applying both sociological and psychological theory.
As antimicrobial resistance is a global health concern, these findings have international
relevance for screening programmes. Future policy recommendations or behaviour change
interventions, based on the insights presented here, could have significant impact upon
improving screening compliance.
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Introduction

The impact of screening for meticillin-resistant Staphylo-
coccus aureus (MRSA) colonization is evident in reported re-
ductions in the rates of MRSA bacteraemia, which have been
declining consistently since the introduction of mandatory
MRSA surveillance and management policies [1—4]. Inter-
nationally, the cost-benefit of universal MRSA screening has
been challenged and studies indicate that a targeted
approach, including clinical risk assessment (CRA) (where
screening questions determine risk of colonization and the
need for microbiological swabs) and screening of patients
admitted to high-risk specialties (orthopaedics, intensive
care, renal units), is more cost-effective especially in areas
of low MRSA prevalence [5—9]. Additional modelling work
conducted by Health Protection Scotland (HPS) identified
that CRA of all admissions is as effective as universal
screening when staff compliance with screening policy is
>90% [10]. This approach to MRSA screening has been
adopted in Scotland, with a performance target of 90%
compliance with CRA set to maximize effectiveness [11].

National policies for MRSA admission screening are available
and the process may appear deceptively simple [11]. However,
what may appear straightforward from an infection prevention
perspective may be considered a ‘complex intervention’ in the
context of embedding screening into the everyday work of
healthcare practitioners. Individual attitudes and beliefs,
competing behaviours, as well as group dynamics and organi-
zational contexts, may influence the implementation of
screening intentions. These factors may shape compliance
levels and the effectiveness of ‘routine’ screening practice in
reducing the risk of MRSA transmission. The national scale of
this implementation challenge became apparent when audit
data from self-selected areas submitted by all National Health
Service (NHS) Scotland Health Boards to HPS indicated a Scot-
tish average MRSA screening compliance of 81% in 2015 [2].

In order to strengthen infection prevention, we must better
understand those individual and group factors which may in-
fluence screening compliance. This can be achieved by using
theoretical frameworks from the social sciences to study what
helps or hinders the implementation of a complex intervention
such as MRSA screening. Nilsen categorizes various theoretical
frameworks used to explain influences on implementation
outcomes, highlighting the importance of selecting an appro-
priate theoretical framework according to purpose; two
different yet complementary theoretical frameworks seemed
relevant here [12]. Normalization process theory (NPT) ex-
plores implementation from a sociological perspective. First
developed by May and colleagues, NPT looks at the social
processes or ‘work’ undertaken by individuals and groups
within an organization to embed an intervention in routine
practice (Supplementary Appendix A) [13,14]. Within Nilsen’s
taxonomy, NPT has been categorized as an ‘implementation
theory’, serving to provide causal explanations which enhance
understanding of change mechanisms and the inter-
relationships between constructs which influence interven-
tion outcomes. Complementing this perspective, the theoret-
ical domains framework (TDF) adopts a more individualistic
stance to understanding implementation by identifying factors
that influence a person’s decision to act or behave in specific
situations (Supplementary Appendix B) [15,16]. TDF s

categorized by Nilsen as a ‘determinants’ framework, used to
describe individual variables which may influence intervention
outcome. However, TDF does not explore how change takes
place nor does it highlight causal mechanisms for success or
failure of implementation.

The aim of our study was to provide evidence of barriers and
enablers, offering an explanation of mechanisms that enhance
or inhibit implementation of healthcare-associated infection
(HCAI) screening policy in NHS hospitals. As this aim encom-
passed both identification of individual barriers and enablers
and explanation of causal mechanisms influencing imple-
mentation, the use of both TDF and NPT was warranted. The
combination of these theoretical approaches in one study is
relatively novel, although such pluralism is beginning to gain
interest in intervention design and evaluation [17,18].

Methods

A sequential two-stage mixed-methods design was used,
applying constructs from NPT and the TDF to guide data
collection and analysis. The use of such a ‘theoretical lens’ in
developing data collection tools and forming a coding frame-
work for data analysis and interpretation is recognized as
valuable in strengthening the robustness of research, ensuring
findings are theory driven [19,20].

The study was reviewed and approved by the School of
Health and Life Sciences Ethics Committee at Glasgow Cale-
donian University (HLS/NCH/15/18). Permission to access NHS
staff was sought and granted from all 15 Scottish Health Board
executive leads for HCAI. HPS acted as a gatekeeper to each
NHS Board infection control manager (ICM), who was then
asked to forward study information and request voluntary
participation from NHS staff on our behalf. All participants
were supplied with written study information and gave consent
prior to participation.

Stage 1

Data collection and analysis

Stage 1 (February to March 2016) comprised qualitative
telephone interviews and focus groups with clinical staff from
four different Health Board sites, selected with advice from
HPS for diversity in geographical location, hospital size, and
MRSA CRA compliance (based on audit data from self-selected
areas). Constructs from NPT and TDF were used to sensitize
researchers to potential areas for exploration, which then
helped shape the development of semi-structured, flexible
topic guides (Supplementary Appendix C), while allowing dis-
cussion to evolve as issues emerged from consecutive
participants.

Data were collected via seven focus groups with ward-based
nursing staff (two to 11 participants per group, total 38 nursing
staff). The use of focus groups enabled participants to share
their experiences working in diverse clinical areas and to
compare and contrast approaches and challenges with MRSA
screening. Focus groups began by asking participants to think,
individually, about the process of MRSA screening and what
helped or hindered them in complying with standard proced-
ures. Participants then shared, in turn, their individual views
and fuller group discussion of the range of experienced barriers
and enablers ensued. This guided conversation highlighted the
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similarities and differences in implementation across different
categories of clinical area. Individual interviews were con-
ducted with ICMs (N = 4), microbiology leads (N = 4), and bed
capacity managers (N = 3), representing each participating
Health Board site. Interviews and focus groups were audio-
recorded and transcribed verbatim.

Two approaches were used to analyse qualitative data.
First, transcripts were coded using principles from Braun and
Clark’s approach to thematic analysis, resulting in two key
themes presented below [21]. Second, data were then coded
into a framework consisting of NPT and TDF constructs to
identify apparent barriers and enablers that were used in
stage 2 of the study, to guide design of the survey tool.
Rigour in data collection and analysis was maintained by
peer review of coding by two researchers, with developing
themes being discussed and agreed at team meetings; an
audit trail of analytical decisions was maintained via NVivo
10 software.

Stage 1 findings

Two key themes emerged from initial qualitative analysis:

Theme 1. ‘It’s the culture in there’: the role of local culture
in shaping staff beliefs. Analysis suggested that MRSA
screening is enabled and constrained by local ward culture.
Enabling cultures were associated with particular clinical
contexts, namely pre-admission assessment clinics and loca-
tions implementing enhanced MRSA screening for high-impact
specialties (i.e. orthopaedics, renal medicine, and intensive
care). In these locations screening was enabled by staff:

— fully understanding the purpose and importance of MRSA
screening;

— having clear leadership which prioritizes MRSA screening as
a key component of clinical care;

— perceiving MRSA as a serious risk with severe consequences
for their patients;

— taking MRSA screening very seriously (it is a priority within
their work);

— having routinized processes that have embedded MRSA
screening as an essential component of their work.

Cultures that constrained MRSA screening were also associ-
ated with particular clinical areas, for example, emergency
receiving units. In these locations screening was constrained by
staff:

— having such a high volume of patients and varied clinical
demands that MRSA screening is lower on their priority list;

— prioritizing urgent clinical needs before MRSA screening;

— being subject to senior management performance in-
dicators which prioritize the need to maintain patient flow
through the unit;

— viewing the consequences of MRSA as experienced in
‘downstream’ wards and therefore invisible.

Theme 2. ‘Make doing the right thing easy’: features of the
immediate environment and hospital-based systems that in-
fluence staff behaviour. Findings indicated that MRSA
screening was enabled across all locations where there were
systems in place providing triggers, prompts, or cues to in-
dividuals. Enablers included:

— required CRA tool within the admission documentation,
preferably appearing early on in paperwork (e.g. front
page);

— mandatory (i.e. cannot complete admission without
completing MRSA screening sections) CRA within an elec-
tronic admission system;

— electronic patient alerts for previous MRSA-positive status;

— contact alerts from ICN for previous MRSA-positive status;

— regular contact with an ICN reminding/updating staff about
CRA;

— staff awareness that CRA compliance is audited and they
receive compliance feedback.

Limitations in the availability of isolation facilities within
the local environment were not reported to influence MRSA
screening. However, lack of single rooms was reported to make
the subsequent management of MRSA-positive patients more
challenging. Complex multi-disciplinary decisions (involving IC
team, senior ward staff, bed capacity managers) are required
to prioritize isolation facility allocation between patients with
MRSA and other infections, as well as other clinical priorities
such as the care of terminally ill patients.

Summary tables of barriers and enablers aligned with
respective NPT and TDF constructs are available in
Supplementary Appendices D and E.

Stage 2. Data collection and analysis

Key barriers and enablers to MRSA screening elicited in stage
1 were used to develop questions for the stage 2 national cross-
sectional survey (Supplementary Appendix F). Questionnaire
items were mapped against relevant NPT and TDF constructs to
enable interpretation of findings and subsequent explanation
of mechanisms in action in light of relevant theories.

All 14 Scottish Health Boards and one Special Health Board
were included in the survey (N = 15). A paper questionnaire
was distributed via a hospital-based link co-ordinator to 588
nursing staff in nine different types of clinical area expected to
undertake MRSA screening in acute care hospitals (general
medical, renal, care of the elderly, pre-admission assessment
clinic, emergency receiving/admission units (medical and sur-
gical), general surgical, orthopaedic surgery, and vascular
surgery). These specialties were identified as the key areas for
implementation of screening from stage 1 of the study. Three
paper-based questionnaires were distributed to each category
of clinical area in each acute hospital: one to be completed by
the nurse in charge and two by other nurses. Completed
questionnaires were sealed, then collected and returned to the
research team via the link co-ordinator.

Survey data was entered into SPSS (Version 23) for analysis.
Descriptive statistics and inferential testing (y2-analyses) was
used to explore the relationship between the dependent vari-
able (self-reported compliance with MRSA screening) and the
independent variables, to identify significant factors related to
compliance for inclusion in a logistic regression model.

Stage 2 results

The response rate for the paper-based survey for nursing
staff was 86% (478/558). Due to some incomplete data, a final
sample of 450 viable responses was included in descriptive
analysis; 433 participants were included in the inferential
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analysis and modelling. Sample sizes met power calculation
requirements (minimum sample size of 313 respondents) spe-
cifically for logistic regression [22].

Nursing staff were asked ‘When admitting patients to your
clinical area, how many times do you manage to complete a
MRSA clinical risk assessment?’ (dependent variable). In keep-
ing with the HPS target of >90% compliance with CRA, ‘opti-
mum compliance’ was subsequently defined as any self-report
of '90% and above’ compliance. Results are presented in
Table I, demonstrating that 76.2% (N = 343) of respondents
reported optimum screening compliance, whereas 23.8%
(N = 107) of respondents do not normally achieve the national
target.

The following section focuses on the results of the logistic
regression model; full descriptive and inferential results are
available from the authors.

All significant variables (cut-off: P < 0.05) were entered into
a multiple logistic regression model, which indicated three
significant predictors for optimum compliance: the routinized
nature of MRSA screening completion within the admission
process (“MRSA screening is such a routine part of the admission
process that | almost always complete it’); the provision of
information relating to MRSA compliance within the recipient’s
clinical area (‘| am made aware of the level of compliance with
MRSA screening achieved in the clinical area | work’), and
category of ‘clinical area’. Tables |I-IV present the results of
the multiple regression model, separated into three tables for
ease of reading, aligned with the respective theoretical con-
structs. Extracts of qualitative data are presented alongside
each significant predictor to illuminate the findings.

Discussion

There have been several published surveys indicating limi-
tations in the implementation of MRSA screening and man-
agement internationally; for example, limited medical staff
knowledge of MRSA infection control guidelines in the UK;
restricted implementation of national MRSA guidelines in Italy;
variable awareness of MRSA guidelines in an Egyptian hospital
[25—27]. However, as far as we can ascertain, this is the first
study to specifically investigate barriers and enablers to MRSA
screening compliance at a national level, using sociological and
psychological theory to interpret findings.

Our findings support HPS monitoring reports which demon-
strate that the national compliance target of 90% is not always

Table |
Nursing staff self-reported compliance with meticillin-resistant
Staphylococcus aureus clinical risk assessment

N %
Every time 235 52.2
Usually — about 90% of the time 108 24.0
Frequently — about 70% of the time 36 8.0
Sometimes — about 50% of the time 15 3.3
Occasionally — about 30% of the time 8 1.8
Rarely — about 10% of the time 22 4.9
Never 9 2.0
Not applicable 9 2.0
Don’t know/missing 8 1.8
Total 450 100

achieved; 23.8% (N = 107) of our respondents reported that
they do not achieve optimum compliance levels [2]. However,
the aim of this study was to move beyond this sub-optimal
compliance statistic in order to identify those factors which
present barriers and enablers to screening for MRSA in hospitals
and to create an evidence base to develop interventions to
improve compliance in the future.

Three key variables were found to predict self-reported
optimum (>90%) compliance with MRSA screening: having
MRSA screening routinized within the admission process; the
category of clinical area; feedback of MRSA screening compli-
ance within the clinical area. The following discussion explores
each of these key predictors in turn, using both NPT and TDF to
explain possible mechanisms which help or hinder imple-
mentation and barriers or enablers to appropriate compliance
behaviour. Links with comparable findings from other studies
are also outlined.

The most important variable in terms of its relative contri-
bution to explaining optimal MRSA screening behaviours related
to agreement with the routinized nature of MRSA within the
admission process. This finding signals the importance of orga-
nizational systems and processes that have become normalized
and embedded in practice. In this way, MRSA screening is
facilitated through routinized habits and behaviours that do not
require individual level decision-making. Subsequently, imple-
menting these behaviours requires little reflective thought or
decision-making for front-line staff. In NPT terms, routinized
admission MRSA screening is coherent; participants understand
what MRSA screening requires of them; and they enact the work
of screening by performing the tasks required. From a TDF
perspective, the environmental context provides an organiza-
tional system which presents reinforcement by way of aide-
memoires which prompt staff to screen. By facilitating routine
and habit within the admissions process, optimal screening is
more easily enabled. Equally, this suggests that, where
screening is not routinized within the admissions process, key
barriers to screening remain. These barriers and enablers are
illustrated in the qualitative data presented in Table Il, indic-
ative of the stage 1 theme ‘Make doing the right thing easy’.

The clinical area that participants work in also made a major
contribution to understanding variance in optimal MRSA CRA
screening behaviour. The variable ‘category of clinical area’
reflects the influence of the local ward culture beyond other
measured variables associated with organizational systems
intended to promote screening, such as admissions procedures.
Defined as ‘values and behaviours that contribute to the unique
social and psychological environment of an organization’, cul-
tureis based on ‘shared attitudes, beliefs, customs, and written
and unwritten rules that have been developed over time and are
considered valid’; variation in the ward culture between
different types of clinical area was apparent in our findings [28].

This cultural dimension taps into the range of very different
demands and norms relating to implementing screening asso-
ciated with specific clinical areas. NPT would consider the
relative work undertaken by participants to normalize MRSA
screening in situations where the potential value and prioriti-
zation of CRA is appraised differently according to category of
clinical area. Our findings indicate the importance of pressures
from other work and the relative perceived importance of
MRSA screening compared to other activities and management
priorities. NPT explains these mechanisms as related to
coherence, where staff groups internalize the value of MRSA



Table Il
The routinized nature of meticillin-resistant Staphylococcus aureus screening within the admission process

Significant predictors (quantitative data) Illustrative qualitative data TDF domain NPT construct

Questionnaire item Wald OR®*  95%Cl Barriers Enablers

‘MRSA screening is such a 40.3*** 23.3 8.8—61.0 I: ‘Is the initial documentation ‘F: The screening document Environmental context and Coherence: Individual
routine part of the paper-based or electronic?’ is actually completed ... a  resources: an organizational specification: Participants
admission process that ‘It’s paper-based presently ... document that everybody system of admission individually understand
| almost always and there’s a test of change had to fill in for every documentation which what MRSA screening
complete it’ been going on in our hospital patient. includes the CRA as an requires of them.

with a view to going electronic, I: On the admission
and that test of change, when document, where are the

they removed the admission MRSA questions?

(MRSA) screening questions F: Front page at the bottom,
from the admission there is a wee box at the
documentation, it led to a bottom of the patient

complete zero compliance with document. Its questions,
MRSA screening. So really very three questions.’ (FG, HB A)
dramatic ... the premise was

that nurses should know this by

now, they didn’t need to have

the tick box in front of them to

encourage them to ask the

questions; they would

automatically know to ask the

questions.’ (ICM, HB A)

integrated component.
Reinforcement: aide-
memoire which helps staff
to focus on doing MRSA
screening, e.g. the
admission documentation
prompts CRA.

Enacting: Interactional
workability: Participants
perform the tasks required
by MRSA screening.

OR, odds ratio; Cl, confidence interval; TDF, theoretical domains framework; NPT, normalization process theory; HB, Health Board; F, focus group participant; ICM, infection control manager;

I, interviewer.
**P < 0.001.

2 Adjusted odds ratios (ORs): model includes all significant predictors identified in univariate analysis; Wald reported to two significant places [23]; OR and 95% Cl reported in line with rule of

four [24].
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Table IlI
Influence of category of clinical area on optimal meticillin-resistant Staphylococcus aureus (MRSA) screening compliance

Significant predictors (quantitative data)
category of clinical area

Illustrative qualitative data TDF and NPT constructs aligned with specific predictor variables

which showed significant differences between categories of

clinical area
Area Wald OR® 95% Cl Barriers Enablers TDF domain NPT construct
Overall 13.6** Patient flow pressures Severe consequences/ Beliefs about consequences: Coherence: Internalisation:
Surgical (reference) (referring to emergency adverse events (referring to  ‘Acceptance of the truth, ‘Participants construct
Pre-admission 1.1 2.62 0.43—15.9 receiving): ‘I’d say orthopaedics): ‘It’s the risk  reality or validity about potential value of MRSA
assessment unit truthfully, time. People are  factor that it brings (MRSA outcomes in a given screening for their work’,
Enhanced screening 0.96 1.76 0.57-5.4  under huge pressure and infection) because they’re situation’, i.e. severity of i.e. The consequences of
areas combined they don’t see it (MRSA joint replacements, it’s consequences of MRSA MRSA infection ... are so
(vascular, renal and screening) as a priority. huge ... | mean — we’re infection make screening a  severe that screening is
orthopaedics) Their priority is to make sure  talking months and months  priority. always a priority.
Emergency receiving 0.31  1.39 0.44—4.4 that they get patients of antibiotic therapy ... and Environmental context and  Participation: Enrolment:
units (medical and moving through the beds then ... Possible resources: ‘Any ‘Participants agree that
surgical) and that, sadly, is a genuine amputation, or like revision  circumstance of a person’s ~ MRSA screening should be
Medical and care of 2.3 0.45 0.16—1.26 issue now. It’s getting surgery, weeks or months situation or environment part of their work’, i.e.
the elderly patient flow and down the line ... So in terms  that discourages or Pressure to maintain patient

maintaining that ... equally
they have to make sure the
patients are safe ...
therefore things like MRSA
screening aren’t at the top
of their list ... they’re being
asked to do so many things
by so many different groups
of people, it’s no wonder
often that things are
missed.’ (ICM, HB C)

of the patients and the cost,
it’s just huge. So it’s just not
worth the risk.” (FG 1, HB D)
Core to role (pre-admission
assessment unit nurse):
‘Well, it’s one of the
processes that if you don’t
do it the patient doesn’t
have their surgery, so it’s
really important to have it
done.” (FG 1, HB C)

encourages adaptive
behaviour’, i.e. pressure to
maintain patient flow
through clinical.

Social or professional role
and identity: ‘A coherent set
of behaviours and displayed
personal qualities of an
individual in a social or work
setting, i.e. MRSA screening
is an important part of
work.’

flow through my clinical
area means that MRSA
screening is not a priority vs
MRSA screening is an
important part of my work.

801L—004 (6L0Z) 101 Uo13d3fu| |p3idsOH fo )puinor / *1b 33 atdin) *y

OR, odds ratio; Cl, confidence interval; TDF, theoretical domains framework; NPT, normalization process theory; HB, Health Board; F, focus group participant; ICM, infection control manager;
I, interviewer.
*P < 0.01.

@ Adjusted ORs: model includes all significant predictors identified in univariate analysis; Wald reported to two significant places [23]; OR and 95% Cl reported in line with rule of four [24].
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I\?L::;Ze of feedback of compliance audit data on optimal meticillin-resistant Staphylococcus aureus (MRSA) screening
Significant predictors (quantitative data) Illustrative qualitative data TDF domain NPT construct
Questionnaire item Wald OR? 95% Cl Barriers Enablers
‘l am made aware of the 4.4* 2.74 1.07—7.1 ‘Unfortunately, we used to  ‘We (IC team) audit and Behaviour regulation: Appraisal: Systemization

level of compliance
with MRSA screening
achieved in the clinical
area | work.’

have a team of people who
specifically worked with the
clinical teams to help ensure
that they did achieve
compliance with screening,
and we don’t have them any
longer and of course the
compliance has fallen by the
wayside because they don’t
have people constantly
feeding back to them to say,
you know, you should have
had a risk assessment on this
individual ... So we’ve lost
that unfortunately. And our
team, we don’t have the
capacity to give that level of
follow up.’ (ICM, HB B)

feedback results, so that
means, well, you’re (nursing
staff) improving on your
screening so keep it up;
people are aware; ‘alright,
we’ll do that because
they’re checking, we’re
being audited, and there’s
feedback of results, so
really we don’t want to be
performing poorly’ ... | think
because we’re reporting the
results to quite high
(management) levels
there’s more questions
asked about why is it not so
good in this area, why aren’t
we meeting national targets
for screening?’

(ICM, HB C)

‘Anything aimed at
managing or changing
objectively observed or
measured actions relating to
MRSA screening’, i.e.
feedback on MRSA screening
compliance.

‘Participants access
information about the
effects of MRSA screening’,
i.e. feedback on their
compliance with screening
requirements.

OR, odds ratio; Cl, confidence interval; TDF, theoretical domains framework; NPT, normalization process theory; HB, Health Board; F, focus group participant; ICM, infection control manager;

I, interviewer.
*P < 0.05.

@ Adjusted ORs: model includes all significant predictors identified in univariate analysis; Wald reported to two significant places [23]; OR and 95% Cl reported in line with rule of four [24].
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screening and thus participation in screening is normalized
where they and their colleagues are led to believe it is an
important part of their work; the converse also holds true.
Similarly, TDF highlights the function of social influences which
operate differentially across clinical areas. These social in-
fluences determine relative risk perception, beliefs about
consequences, and professional role beliefs, and either enable
or inhibit individual actions towards compliance with
screening. The influence of different clinical areas in the
implementation of MRSA protocols was noted as far back as
2005, where work by van Gemert-Pijnen et al. demonstrated
that whereas staff knowledge of, and attitudes towards, MRSA
protocols was adequate, implementation in different work-
places was inconsistent [29]. Based on these earlier findings, in
discussing their survey of Egyptian staff awareness of MRSA
guidelines, Soliman et al. suggested that tailored MRSA pro-
tocols should be developed which take account of the varying
priorities and pressures within different departments [27]. Our
findings would support this recommendation for a more
tailored approach to guideline or intervention implementation,
which acknowledges the different nature and challenges
experienced in different clinical areas; recognizing that ‘It’s
the culture in there’ that can influence screening compliance.

The third important variable explaining optimal MRSA
screening behaviour is whether participants agreed with the
following statement ‘I am made aware of the level of compliance
with MRSA screening achieved in the clinical area | work’. This
item again captures a particular dynamic linking the local orga-
nization of services to the individual’s propensity to implement
MRSA screening. The finding suggests that when systems are in
place that provide feedback on behaviour, screening is enabled.
This feedback mechanism relates to the NPT construct of ‘sys-
temization of appraisal’, where participants are able to access
feedback on their performance, as well as the TDF domain of
behavioural regulation, where organizational systems, generally
operationalized by the IPC team, are in place to provide feedback
on screening compliance. Qualitative data from our study
(Table IV) indicate the importance of the ICT and the resources at
its disposal, which can actively facilitate this feedback in a
constructive way. This finding is endorsed by Ward, who argues
that infection control nurses should act as leaders to help moti-
vate nurses to engage with IPC practices [30]. Conversely, Ward’s
interview-based study of nurses and nursing students (N = 63)
working in one region found that the IPC nurse was often viewed
with fear and as a threat — someone who visited to criticize (“You
are doing that wrong’). The importance of the IPC nurse having a
regular presence, rather than visiting only when problems arose,
and having an approachable attitude was emphasized here [30].
The value of this collegiate approach was evident in much of our
data; however, ICTs in some NHS Boards reported not having
sufficient resources to enable the IPC nurse to function in this way
(Table 1V). Thus, the available resource and model of working of
ICTs may influence the provision of constructive feedback, which
would in turn influence screening compliance.

We acknowledge limitations in this study and that other
factors, not assessed here, are potentially influential in
optimal compliance with MRSA screening. A further limitation
of the statistical analysis is that the dependant variable is self-
reported compliance with screening, which cannot be inde-
pendently validated.

A key strength of this research is the mixed-methods design,
with the qualitative elicitation of participant-generated factors

used to inform the development of the quantitative survey tool.
The use of NPT and TDF to sensitize researchers during data
collection and analysis, while remaining open to more grounded
data gathering during qualitative stages, is a relatively novel
methodological approach which adds theoretical rigour and
explanatory potential to the study. The conduct of a multi-site,
nationally distributed survey also adds weight to the findings.

Recommendations

The findings from this study make an original contribution to
the evidence base concerning the implementation and
embedding of MRSA screening and a series of preliminary rec-
ommendations are possible.

Changes to address organizational components such as
routinizing admission screening and feedback of compliance
data should be considered. For instance, patient management
systems which incorporate recording of MRSA screening within
the admission process should be strengthened, possibly by the
use of electronic patient information systems which provide
clear instruction and prompt staff to complete screening.
Feedback provided directly to staff can influence behaviour;
therefore, national and local screening compliance monitoring
systems should ensure feedback loops are built into the pro-
cess, as this appears inconsistent at present. Our data indicate
the value of ICT interaction with and support of clinical staff in
screening and feedback of compliance results, although ICT
teams report operating in different ways across the country.
Thus, the availability of ICT resource to undertake this type of
engagement activity may require further review.

Generating solutions to the challenge of local ward cultures
where there is relative deprioritization of MRSA screening in
the face of competing clinical priorities and work pressures is
more problematic. Further research to explore the processes of
(de)prioritization of screening within different clinical con-
texts is advisable. Policy and practice stakeholder debate
regarding the resource requirements to enable effective
screening for multidrug-resistant organisms, especially in
emergency admission receiving areas, is recommended. Addi-
tional implementation studies to design and evaluate the
impact of tailored interventions within specific categories of
clinical area are warranted.

Conclusion

This study provides original evidence of barriers and en-
ablers to MRSA screening from the perspectives of nursing staff
from a range of clinical areas across all NHS Scotland Boards.

Integration of qualitative findings and logistic regression
modelling indicates that having routinized admission systems in
place, associated with monitoring and feedback of screening
compliance data enables optimum compliance; where organi-
zations ‘make doing the right thing easy’. Conversely, even
when these systems are apparent within the organization, local
ward culture and practice can present either barriers or en-
ablers to optimum compliance, with embedded values and
beliefs regarding the relative (de)prioritization of CRA being
influential; inherently, ‘It’s the culture in there’ that also im-
pacts on screening behaviours, and tailored approaches to
screening guideline implementation are required.

The challenges of overcoming barriers to compliance while
maximizing the impact of those factors which enable optimum
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compliance are significant. However, the use of the combined
theoretical frameworks applied in this study provides greater
depth of understanding of potential mechanisms of successful
implementation and should be used to direct future
interventions.
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