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Abstract

Background

Although a wide range of intervention programs and methods have been implemented to
increase health professionals’ (HPs) adherence with infection prevention and control (IPC)
guidelines and decrease the incidence of healthcare associated infections (HAIs), a signifi-
cant discrepancy remains between the guidelines and their implementation in practice.

Objectives

This study proposes an applied tool based on the integrated theoretical framework of the
positive deviance (PD) approach for developing more effective interventions to mitigate this
discrepancy.

Methods

A qualitative study guided by the PD approach based on data from two sources: (1) in-depth
archival analysis of systematic review articles, and (2) integration and synthesis of findings
based on an extensive empirical study we conducted, involving 250 HPs (nurses, physi-
cians, support staff and cleaning staff) from three governmental hospitals in Israel, over 35
months (January 2017 to November 2020).
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Results

The barriers faced by HPs were classified into four main categories: (1) individual-motiva-
tional, (2) social-cultural, (3) organizational, and (4) work environment and resource-cen-
tered. For each barrier, we constructed a set of questions based on the PD approach. For
each question, we adapted and applied methodological tools (e.g., in-depth interviews,
focus groups, social network maps, video clips and simulations) to help solve the problem.

Conclusion

Translating a theory-based approach into an applied tool that offers step-by-step actions
can help researchers and practitioners adopt and implement the approach within interven-
tion programs to mitigate barriers.

Introduction

Approximately 5% to 15% of hospital patients worldwide contract healthcare-associated infec-
tions (HAIs), and the increasing use of antibiotics has led to antimicrobial resistance [1, 2].
HAISs are one of the main causes of death in most countries, with their incidence escalating at
an alarming rate [3]. Infection rates in emerging economies are three to twenty times higher
than in high-income countries. While hand hygiene (HH) is one of the essential procedures
for preventing HAIs, compliance remains a critical problem in many hospitals across the globe
[4-6].

In 2002, the Centers for Disease Control and Prevention (CDC) first published its "Guide-
line for Hand Hygiene in Health-Care Settings" [7]. In 2009, the World Health Organization
(WHO) published its “Guidelines on Hand Hygiene in Health Care” as part of a Patient Safety
Initiative that addressed aspects of system change, training, education, evaluation and feed-
back, workplace reminders, and institutional safety climate [8].

Since the release of these official guidelines, national and international governmental and
professional organizations have published additional infection control and prevention (IPC)
guidelines adapted to various clinical practices, including guidelines for preventing catheter-
associated urinary tract infections, intravascular catheter-related infections, surgical site infec-
tions, and more [9].

Despite these guidelines and diverse intervention programs, a significant discrepancy
remains between the guidelines and their implementation in practice [2, 5, 10, 11]. For over
three decades, those researching HAIs have tried to identify HPs barriers in adhering with IPC
guidelines and have investigated the effectiveness of targeted intervention programs to
increase compliance. Most of these studies have focused on barriers that stem from organiza-
tional factors and/or behavioral components [2, 4, 12, 13]. Systematic reviews provide limited
evidence of effectiveness, such that most of the barriers faced by HPs in adhering with IPC
guidelines have not been addressed [14].

This study relies on the integrated theoretical framework of the Positive Deviance (PD)
approach. This approach is used to identify solutions that will enable HPs to overcome the bar-
riers they face in adhering to IPC guidelines.

The PD approach differs from other common problem-solving approaches in that it strives
to identify internal solutions derived from the staff within a unit rather than importing exter-
nal "best practices" [15]. The PD approach identifies the behavioral practices of positively
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deviant individuals within a community and builds a social network to distribute and imple-
ment these practices over time. This approach is based on the premise that in every commu-
nity there are individuals or groups whose uncommon behaviors and strategies enable them to
find better solutions to problems than their peers, while facing greater challenges and having
access to the same resources [16, 17].

To date, studies of the PD approach in the field of infection prevention and control have
focused mostly on the effectiveness of the approach on HAIs and HH compliance rates [18-
23]. A before-after PD intervention study that was implemented in ICUs and non-ICU units
across Veterans Affairs (VA) hospitals in the US indicated a reduction in HAIs of 62%
(P<0.001) in the rate of Methicillin-resistant Staphylococcus aureus (MRSA) in ICUs, and a
reduction of 45% (P<0.001) in non-ICUs [18, 19]. Similarly, a before-after PD intervention
study in Billings Clinic in Montana, a healthcare organization of repute in the US patterned
after the Mayo and Cleveland Clinic, reduced HAI (MRSA) infections by 84% between 2006
and 2009. The VA hospitals as well as Billings Clinic received high acclaim from CDC analysts
for their highly significant statistical declines in their HAI rates on account of the PD interven-
tion [24].

Although PD-centered intervention programs have shown a decrease in infection rates,
studies have not investigated how the approach mitigates the barriers between guidelines and
their implementation in the field [24-26].

The purpose of this study was to build an applied tool—based on the integrated theoretical
framework of positive deviance (PD)—for developing more effective interventions. We pro-
vide a step-by-step demonstration of how this framework can address and mitigate HPs’ barri-
ers to adhering with IPC guidelines. This study has two specific aims: (1) to analyze the
literature in order to reconceptualize the major barriers faced by HPs to adhere with IPC
guidelines, and (2) to propose step-by-step actions using applied methodological tools to miti-
gate those barriers based on the use of the PD approach.

Materials and methods
Study infrastructure

This research is a qualitative study that conforms to the SRQR reporting guidelines (S1 Appen-
dix). The research is guided by the PD approach, based on data from two sources: (1) in-depth
archival analysis of systematic review articles, and (2) integration and synthesis of these find-
ings based upon on an extensive mixed-methods study (qualitative and quasi-experimental)
we conducted over 35 months (January 2017 to November 2020) that included 250 HPs
(nurses, physicians, support staff and cleaning staff) from three governmental hospitals in
Israel (Hadassah Medical Center, Rambam Health Care Campus, Bnai Zion Medical Center).

Phase 1: (Pre-Intervention)-This phase served as a retrospective baseline period only (9
months) for statistical comparisons between pre-intervention incidence rates (IR) and inci-
dence rates during and after intervention (Fig 1).

Phase 2: (PD Intervention)-This phase was divided into two periods.

Intervention 1 (9 months) took the form of a qualitative constructive study with the follow-
ing specific goals: (1) to identify the barriers of HPs at three Israeli governmental hospitals in
adhering with IPC guidelines; (2) to identify and classify PD practices for maintaining hygiene
according to fields and sectors, and to validate these PD practices in the Infection Control
Unit; and (3) to construct applied methodological tools based on the PD approach that can
serve as an infrastructure for developing more effective interventions to mitigate HPs’ barriers.
We triangulated the data obtained from face-to-face interviews, observations, and videos
(Table 1), alternating between conducting interviews and observations and filming videos for
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Fig 1. Empirical study design.
https://doi.org/10.1371/journal.pone.0269124.9001
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periods of several hours during different day shifts. PD behaviors were documented in detail
in a field note.

Intervention 2 (12 months)-The specific goal set for this period was to demonstrate how
PD practices are implemented and diffused by deconstructing the guidelines for Central Line
(CL) insertion at two intensive care units (ICUs) at Hadassah Hospital. This study was con-
ducted using qualitative ethnographic research. CL insertion practices were disseminated by
means of simulations demonstrating the order of actions and practices associated with CL
insertion. Simulation videos were used for designing and developing activities to disseminate
the PD solutions and help community members learn and practice positive behaviors in CL
insertion (Table 1) [27-29].

Phase 3: (Post Intervention)-Phase 3 was divided into three sub-studies. Sub-study 1 was a
cross-sectional study conducted at the beginning of the post-intervention period which aimed
to characterize the socio-cognitive profile of HPs who exhibit PD behaviors. Participants first
filled out a socio-cognitive characteristics questionnaire, with adjustments made to fit the
research topic. After five months they were asked to complete a self-report behavioral change
questionnaire (Sub-study 2). This evaluation study sought to examine the effectiveness of the
PD intervention in bringing about behavioral change in maintaining IPC guidelines. The ques-
tionnaire was built specifically for the study participants based on the PD practices that
emerged [30].

Sub-study 2 was conducted at the end of the experimental period, together with Sub-study
3, which sought to examine the effectiveness of PD intervention in reducing the rates of HAIs

Table 1. Research tools used in the empirical study, classified according to hospital intervention departments.

Bnai Zion Medical Center Rambam Health Care Campus Hadassah Medical Center
Research tools Internal Medicine B | Orthopedic |Internal Medicine H | Orthopedic |Medical ICU (MICU) | General ICU (GICU) | Total (n)
Interviews 27 24 23 29 35 47 185
Observations and videos 10 9 13 10 15 12 69
Focus groups-based DAD 3 3 2 3 7 5 23
Video-recorded simulations | 12 9 9 5 8 10 53
https://doi.org/10.1371/journal.pone.0269124.t001
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caused by resistant bacteria and central line-associated bloodstream infections (CLABSI). Sub-
study 3 was conducted as a quasi-experimental study with control groups. Incidence rates
were calculated based on surveillance data from each participating hospital.

Research process

Aim 1: Literature analysis and reconceptualizing barriers faced by HPs to
adhere with IPC guidelines

We summarized and integrated the barriers HPs encountered in adhering with IPC guidelines
based on four studies: one systematic review, two systematic qualitative literature reviews, and
one comprehensive theoretical study [31-34]. Our goal was to discover the diversity of these
barriers through a comprehensive examination of the literature over the past two decades. We
therefore focused on systematic literature reviews and excluded single studies. Our investiga-
tion included all studies published in English from 2011 to 2020 that explored barriers faced
by HPs in adhering with IPC guidelines in general (i.e., not specific to a particular practice).
We excluded studies conducted specifically in low- and middle-income countries, where the
prevalence of HAISs is greater and where most barriers are directly related to a lack of resources
due to extreme poverty. The following keywords were used in selecting the studies: "hand

hygiene guidelines"; "infection prevention and control (IPC) guidelines"; "health professionals’

"o

barriers"; "healthcare workers’ adherence"; and "healthcare workers’ compliance".

Aim 2: Step-by-step actions in applying methodological tools to mitigate
barriers faced by HPs

To address this aim, we constructed an integrated framework based on the findings of the
empirical study conducted in Phase 2, as described above. For each barrier, we systemically
applied PD theory to construct open-ended questions. Our purpose was to adapt these ques-
tions to a given barrier in order to encourage thinking about applicable solutions. These ques-
tions helped us devise the methodological tools for collecting the research data. Through this
systematic process, we were able to find applicable solutions for addressing, mitigating, and
overcoming barriers.

Analysis

Aim 1. We used the content analysis method to identify the primary and secondary barri-
ers that emerged in the literature. First, we extracted the barriers mentioned in each article.
Second, we scanned all the barriers to determine which overlapped and which were new or
defined in a different way. For example, in one article "skill" and "knowledge" were identified
as general barriers, while another article simply identified these as "individual” barriers.
Accordingly, we classified these two components (skill and knowledge) under the theme of
"individual" barriers. Third, we coded the barriers using synthesis and reconceptualization,
with each main barrier as a primary theme and the secondary barriers as key components
described as sub-themes (Fig 2). We added an appropriate description to clarify the specific
relationship between the primary and secondary barriers.

Three researchers were involved in coding the barriers based on content analysis of the four
articles. Each of them read the analyses of the other researchers and then discussed the analyses
until they reached coding consensus (inter-rater reliability).

Aim 2. Based on our previous findings from Phase 2 of the empirical study, the first analy-
sis stage for Aim 2 entailed gathering data on HPs’ barriers in adhering with IPC guidelines,
together with examples of PD practices that addressed those barriers. These data were gathered
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via interviews, focus groups and observations and subsequently underwent content analysis.
In the second analysis stage, participants were asked questions about each barrier based on the
PD approach. In the third analysis stage, their answers were systematically translated to
develop methodological tools, which we then implemented during this study to find applicable
solutions for each barrier.

Validity and reliability

The first part of this article (Aim 1) discusses the findings emerging from the integration and
synthesis of the barriers to adhere with IPC guidelines—identified from salient systematic
review articles published over the past two decades. The second part (Aim 2) is based on a syn-
thesis of the findings of an empirical mixed-methods study that relied on quantitative and
qualitative research methods. This synthesis allowed for broad integration between diverse
perspectives, leading to a deeper understanding of the phenomenon. To this end, the research-
ers had to take into account the overall context of the participants’ work, together with the
broader framework of the culture in which this work takes place. Qualitative research tools
were used to identify and map the implementation and dissemination of PD practices during
the intervention phase [35]. We used triangulation (face-to-face interviews, observations, and
video) as a strategy to achieve the proposed objectives, increase validity and reliability, and
obtain greater scientific rigor. Triangulation makes it possible to mitigate biases resulting from
a single analytical perspective [36]. Interviews and focus groups were recorded, transcribed,
and logged in a field diary, thus enabling the researchers to examine the reliability of the data
and use greater rigor in analyzing the findings.

Moreover, the study participants represented different HP subpopulations (physicians,
medical residents, nurses, nurse assistants), thus strengthening the credibility and validity of
the findings relative to the studied phenomenon.

We also reinforced the validity of the study by obtaining confirmation from the Infection
Control Unit (two physicians and one infection control nurse) regarding the identified PD
practices. Throughout the study, the researchers who collected the data via interviews and
observations constantly reflected on their evaluations so as to avoid being judgmental or criti-
cal and to make sure they were focusing only on discovering PD practices [28].

Ethics

This study was approved by the ethics committee of The Faculty of Social Welfare and Health
Sciences at the University of Haifa (confirmation number 392/17) and by the Bnai Zion Medi-
cal Center Helsinki Committee (confirmation number 135-16-BNZ).

All the study participants gave their written consent to participate in the research and to
publish its findings. The research does not provide any medical or personal information by
which each participant can be identified, thus anonymity is ensured.
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Results

To ensure clarity and explain the temporal sequence of the findings, we divide our discussion
of the results into three parts: findings related to Aim 1, findings emerging from identifying,
classifying and validating PD practices, and findings related to Aim 2. We also summarize the
findings in an integrative table (Table 2) to illustrate the relations between the barriers found
in the research and the tools emerging from the PD approach.

Table 2. Integrative table showing HPs’ barriers to adhere with IPC guidelines, methodological tools, and examples of applied solutions using the PD approach

framework.
Aim 1

Barrier Topic
(Main theme)

Individual and
motivational

Key Components
(Sub-themes)

« Knowledge

« Skills

« Beliefs

« Attitude (Self-

protection/Perceived

risk)

« Memory and
attention/
forgetfulness

« Emotion

« Professional role/
identity

« Skin irritation

« Discomfort of
personal protective
equipment

« Complacency

« Urgency of patient
care

« Visible resources
/used cues/
reminders

Social/cultural | « Peer pressure

« Teamwork

« Patient
expectations

« Job and seniority

« Norms

Organizational | « Safety climate

« Communication of
IPC guidelines

« raining programs
and auditing

o Practical
assessment tools

« Documentation

PD approach

PD theoretical
conceptualization

PD is a bottom-up approach.

PD approach assumes that
problems can be overcome
using solutions that already
exist within communities.

PD is a grassroots approach
that begins from the bottom

up.

PD specific questions

« Do you follow any
unique practice for
hygiene not in the official
IPC guidelines?

» How do you protect
yourself, patients, and
others from transmitting
microorganisms?

Do you have any other
ideas for maintaining
hygiene?

« What motivates
behavioral changes in
HPs?

» Do you know any
community members
with exceptional behavior
that promotes hygiene?

» How can organization
and managers help
community members
come together?

« think about ideas?

« make their voices
heard?

« give them responsibility
to lead the change
themselves?

Aim 2

Methodological tools in the PD
approach

« Touring unit’s physical
structure of the unit and
introduction to shift staff.

«» Conducting semi-structured
personal interviews and focus
groups about IPC guideline
compliance difficulties, infectious
disease risk perceptions, norms,
hospital organizational culture.

o Asking interviewees to name
staff members they believed to be
PD.

« Identifying behavioral practices
of PD individuals within the
community and building a social
network.

« Exploring how to ensure that
PD practices are feasible using
current resources.

» HPs more likely to adopt and
implement the practices than
those from outside.

o Pre-study meeting with
administration and IPC unit
representatives to outline
research goals, plan, and PD
approach and request
cooperation.

Applied solution using PD
approach

« Asking PDs why and for
how long they had been using
the unique practice?

« Some claimed they believe
the practice helps prevent
transmission of infections.

« HPs completed a behavioral
change questionnaire
reporting changes in
behavior and implementation
in their work.

» Some HPs added their own
tips, thus increasing
engagement, accountability
and motivation to help to the
collective effort.

« Identifying 23 central line
(CL) insertion practices not
in official guidelines.

« Obtaining IPC Unit
confirmation of CL PD
practices found.

« Disseminating and
assimilating PD practices
through simulations in which
PDs explained thoughts and
logic behind their actions.

« Hospital decision to
implement these practices in
official guidelines.

(Continued)
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Table 2. (Continued)

Aim 1 PD approach Aim 2

Barrier Topic Key Components PD theoretical PD specific questions Methodological tools in the PD | Applied solution using PD
(Main theme) (Sub-themes) conceptualization approach approach
Work « Physical PD is an assets-based » How can existing « Participants told to seek « Identifying a nurse’s PD
environment & | environment approach that identifies and | resources be used to solve | solutions not in IPC official practice for preventing
resources « Personal protective | amplifies deviant and variant | HAIs? guidelines and not requiring contamination when

equipment and practices within a special resources. transferring blood and urine

infrastructure community. « Participants were taught to specimens.

« Staff shortage think of behavioral solutions to

« Lack of time overcome barriers inherent in

lack of resources.

https://doi.org/10.1371/journal.pone.0269124.t002

Aim 1 findings

Aim 1 sought to identify the primary and secondary barriers faced by HPs. The analysis
yielded four main themes: individual and motivational barriers; social/cultural barriers; orga-
nizational barriers; and barriers related to work environment and resources. Each of these
themes was then broken down into key components or sub-themes.

The following key components were found for the theme of individual and motivational
barriers: knowledge, skills, beliefs, attitudes, memory, emotions, professional role, skin irrita-
tion, discomfort, complacency, urgency of patient care, and visible resources. Knowledge
reflects the extent to which HPs are familiar with IPC protocols, while skills refer to specific
skills, such as hand hygiene. The beliefs component encompasses what HPs believe about
health capabilities, the consequences of implementing IPC guidelines, and the influence of
fears and concerns on HP adherence. The attitude component covers HPs’ perceptions regard-
ing the value of complying with IPC guidelines in protecting them, their family and patients in
all hospital departments. The memory component encompasses the times and situations in
which HPs are more likely to forget to perform HH (e.g., distractions caused by a heavy work-
load). The emotions’ sub-theme covers how HPs feel about hand hygiene and about negative
feedback, for instance in the form of sanctions. The component of professional role and identity
describes the extent to which HPs perceive IPC guidelines as part of their professional role.
The skin irritation and personal discomfort component refers to the degree of personal discom-
fort HPs experience when using hand sanitizers and personal protective equipment. Compla-
cency may prevent HPs from carrying out good IPC practices regularly. Urgency of patient care
refers to whether HPs prioritize IPC adherence based upon the degree of urgency in the
patient’s condition. Finally, the theme of visible resources encompasses the role of memory
triggers in IPC adherence, such as placing hand sanitizers at the entrance to hospital rooms.

The theme of social/cultural barriers encompasses five sub-themes: peer pressure; team-
work; patient expectations; role and seniority; and norms. Peer pressure describes the influence
of others, including peers, administrators, patients and relatives, in IPC guideline adherence.
Teamwork enables some HPs to serve as role models for others, while patient expectations can
exert another form of pressure. Seniority and job can also play a role, in that doctors were iden-
tified as the group least likely to engage in hand hygiene. Finally, norms refer to the organiza-
tional culture, which may be supportive or alternatively may be marked by a lack of openness
and a fear of negative consequences.

Several organizational barriers were identified: safety climate, communication of IPC
guidelines, training programs and auditing, practical assessment tools, and documentation.
Safety climate refers to the extent to which an organization promotes a climate of safety. Does
the management team offer support in following safety guidelines, or are the guidelines

PLOS ONE | https://doi.org/10.1371/journal.pone.0269124  June 3, 2022 8/18


https://doi.org/10.1371/journal.pone.0269124.t002
https://doi.org/10.1371/journal.pone.0269124

PLOS ONE Translating a theory-based Positive Deviance approach into an applied tool

ambiguous, changing and impractical? The communication component describes how IPC
guidelines are communicated. Does the organization offer HPs training and timely feedback
regarding IPC guidelines? The auditing component refers to whether the organization pro-
vides programs and systems to monitor changes in IPC adherence. Practical assessment tools
include methods such as route control and overcrowding control to reduce contamination
risk. Finally, inconsistent documentation and record-keeping regarding medical operations and
procedures is also a barrier to IPC adherence.

A number of barriers related to HPs access to the workplace environment and resources also
emerged from the research. The physical environment component included factors such as
sink location. Another important barrier was related to personal protective equipment and
infrastructure, both of which were often of poor quality or lacking entirely. Shortage of staff
members and not enough time were two other components of work environment barriers.

Findings regarding PD practices. During the empirical study, which conducted over 35
months (January 2017 to November 2020), a total of 38 HPs were identified as PD individuals,
responsible for 70 PD practices that were classified and validated by their respective Infection
Control Units and did not exist in the official IPC guidelines. The practices were divided into
16 topics on the care continuum as follows: (1) Removal and replacement of a dressing on a
surgical cut; (2) Removal of protective clothing when leaving an isolation room, and perform-
ing hand hygiene; (3) Procedure of taking a blood sample; (4) Procedure of sending blood
samples to the laboratory; (5) Procedure of central line insertion; (6) Changing dressing
attached to the central line; (7) Inserting a urine catheter; (8) Performing suction for a respi-
rated patient; (9) Washing a patient in bed; (10) Sterilizing a stethoscope; (11) Procedure of
cleaning the patient’s unit and surroundings; (12) Taking a patient’s urine sample with a urine
catheter and sending it to the laboratory; (13) Cleaning the nursing station; (14) Mixing IV
meds and carrying them to the patient; (15) Replenishing disposable equipment in a patient’s
room; and (16) Instructing patients and families on maintaining hygiene in the hospital [27-
30, 37, 38].

The process of identifying, classifying, and validating the positive deviance practices yielded
four main findings, corresponding to the four barriers HPs encounter in attempting to comply
with IPC guidelines.

In the context of individual and motivational barriers, we discovered that PD is a bottom-up
approach that assumes problems can be overcome using solutions already existing within com-
munities. Every participant answered questions and thus participated in the process of finding
and discovering behavioral practices among other community members:

« Do you follow any unique practice to help you maintain hygiene that does not appear in the
official IPC guidelines?

« How do you protect yourself, your patients, and others from transmitting microorganisms?
Do you have any other ideas for achieving hygiene?
« What motivates behavioral changes in HPs?

We learned that successful behavioral change is motivated by the promise of a solution.
Moreover, if a community discovers a solution on its own, the members are more motivated
to implement it.

In the context of social and cultural barriers, we discovered that the PD approach assumes
that problems can be overcome using solutions already existing within communities. We
determined this by asking participants the following question:
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Do you know any community members with exceptional behavior that promotes achieving
hygiene?

By searching for and discovering positive deviant practices, HPs become more involved
and aware.

In the context of organizational barriers, we discovered that PD is a grassroots approach
that begins from within rather than being dictated from the top and/or from external experts
and additional resources. This finding emerged from asking participants questions such as:

o How can the organization and its managers help community members come together, think
about new ideas and make their voices heard?

« How can the organization give community members responsibility for leading the change in
their own way?

The organization serves as the gatekeeper for implementing the PD approach and not as
the process leader.

Finally, in the context of work environment and resources barriers, we discovered that PD is
an assets-based approach that identifies and amplifies deviant and variant practices within a
community, rather than focusing on what is wrong and fixing it from the outside. Internal
change agents provide social proof to their peers that complex problems can be solved without
additional resources, as we learned by asking the following question:

» How can solutions be found for HAIs using existing resources only, without additional
money and manpower?

Aim 2 findings

The objective of Aim 2 was to develop methodological tools and to implement them in finding
applicable solutions for each barrier. As noted, we used semi-structured interviews and focus
groups in which participants were asked to name other staff members who demonstrated posi-
tive deviant behaviors for maintaining HH or who proposed ideas for such practices.

For the theme of individual and motivational barriers, we asked individuals identified as
PDs why and for how long they had been using their unique practice? Some did not think
what they were doing was special. It was something they had always done, something they
believed was valuable and effective in preventing infections from being transmitted.

Nurse: "Every morning I clean the equipment carts with chlorine. . . not everyone does this but
I really think it’s basic because everyone touches it all the time. . . Two months ago, the Minis-
try of Health asked that this be included in the guidelines. . . I did this before, without anyone

asking or guiding me. . .. It also affects our mood when we enter a patient’s room and see that

everything is tidy and clean".

Physician: “Handling medical equipment is a big problem, for example, disinfecting the
stethoscope between patients. I always keep disinfectant wipes in my pocket just for this pur-
pose. No one told me to do so. I find it hard to imagine that after examining a patient, I put
the stethoscope around my neck without disinfecting it and then move on to the next patient.”

For the theme of social and cultural barriers,

As we wanted to deepen the understanding of what distinguishes positive deviance (PD)
health professionals from their peers? In the empirical study, respondents were asked to rate
(for each practice) the extent to which it changed their behavior and motivated them to
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implement the practice (in accordance with the following ratings: 1- I did not implement, 2- I
implemented partially, 3- I have fully implemented, 4- I have fully implemented and added my
own practices). 16.9% of them marked 4 in the ranking which actually means that they are a
new group of health professionals who have adopted the positive practices of PDs that were
originally identified, and also added additional practices of their own. Therefore, increased
their engagement and accountability and encouraged them to be more creative and contribute
to the collective effort. To these new group of health professionals, we coined the name and
called them "PD boosters" [30].

Nurse: "I think it would be good to do this (assimilation of PD practices through simulations)
for every action. There’s no question that after this process we developed a more correct and
effective procedure for reducing the risk of contamination. It’s really a unique project, I've
never seen a project like this at a hospital before.”

Nurse: "In retrospect, after you see the final film once or twice, it becomes a habit, you do it
automatically and it becomes easier.”

Nurse assistant: “We asked an orderly to use a doll to demonstrate how she washes a patient,
with all the knowledge and tips she brings from working in the field. . . Then other staff mem-
bers demonstrated it again with her, and you can see they really assimilated her action; it’s
amazing.”

To examine the theme of organizational barriers, we met with administration representa-
tives from the Infection Control Unit before we began the study. We outlined the research
goals, plan, and PD approach and requested their cooperation. After our research in the inten-
sive care units, we identified 23 central line (CL) insertion practices that were not in the official
guidelines. These PD practices were confirmed by the Infection Control Unit and then dissem-
inated and assimilated through simulations. During the practical demonstration, the PDs
explained their thoughts and the logic behind their actions. As a result, the hospital manage-
ment and the Infection Prevention Unit decided to incorporate these practices in the official
guidelines [27].

Physician: “Seeing what these doctors do in the video and understanding the risk of central
line contamination is definitely an assimilation process that probably cannot happen in any
other way, and I can tell you that even though we have great relations with the staff, it’s been
years since we’ve seen an assimilation process transmitted in this unusual way.”

Physician: “It’s amazing to see how this process mirrors how staff members approach things.
At the end you can see the change in how people assimilated, implemented, and talked about
what they do.”

To examine the theme of work environment and resources barriers, we asked participants to
seek solutions that are not found in the IPC official guidelines and do not require special
resources. They were taught to think about behavioral solutions for overcoming the barriers
inherent in a lack of resources.

Here is one PD practice identified: Following the accepted procedure, a nurse took blood
and urine specimens from a patient and then placed the test tubes on a desk near the door of
the patient’s room. Then she removed her gloves and robe, performed HH, and brought a spe-
cial plastic bag for transporting the specimens. She then placed her hand inside the bag,
returned to the room entrance, picked up the specimens, put them in the bag and tied it at the
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top, without any direct contact between the specimens and her hands or the outside of the bag.
Next, she placed the bag holding the specimens in the vacuum tube collection system. This
procedure does not contaminate the environment, her hands or the laboratory technician and
does not require any special resources [28].

Nurse: "When I'm in a patient’s room and I finish taking blood or urine, I leave the specimens
on the shelf at the entrance to the room. I then remove my robe and gloves, do hand hygiene
and return with the plastic bag in which the tests are sent. I place my hand inside the bag and
pick up the samples from the inside, so I do not have any direct contact with the samples”

Table 2 is an integrative table illustrating the interrelations between the barriers found in
the research, the tools emerging from the PD approach and their practical implementation.
The barrier topic and its key components appear in the first two columns. The third and fourth
columns list the theoretical assumptions and specific questions for the PD approach relative to
each barrier topic. The fifth and sixth columns give examples of methodological tools and the
applied solutions emerging from the empirical study.

Discussion

Over the past three decades, a wide range of intervention programs and methods have been
implemented to increase adherence of HPs with IPC guidelines and to decrease the incidence
of HAIs. As indicated by the findings, the literature describes various types of barriers that
must be addressed both theoretically and methodologically in order to mitigate them [31-34].
Moreover, in a recent systematic review Mitchell et al. (2020) sought to describe the strength
of IPC guideline recommendations published in the last decade. These researchers point out
the problems inherent in the existence of multiple IPC guidelines with high variability in
terms of strength of evidence, diverse guideline developers, and diverse grading metrics used
to develop recommendations [9].

The purpose of this study was to build an applied tool—based on the integrated theoretical
framework of positive deviance (PD)—for developing more effective interventions. We pro-
vide a step-by-step demonstration of how this framework can address and mitigate HPs’ barri-
ers to adhering with IPC guidelines. This study has two specific aims: (1) to analyze the
literature in order to reconceptualize the major barriers faced by HPs to adhere with IPC
guidelines, and (2) to propose step-by-step actions using applied methodological tools to miti-
gate those barriers based on the use of the PD approach.

As noted, in this study we conducted a mapping of 38 new PD practices on the care contin-
uum that have in common that they are not found in the official IPC guidelines and that they
are related to common daily actions such as removal of protective clothing when leaving an
isolation room and taking a blood sample.

The adaptation of the PD approach to address barriers to adhere with IPC guidelines, as
illustrated in this article, is neither intuitive nor ad hoc. It is theoretically and conceptually
focused on solving complex problems related to human behavior. Even when a problem stems
from a lack of resources, something that is seemingly unrelated to human behavior, the PD
approach informs and encourages community members to find solutions on their own. These
solutions represent creative ways of mitigating the barrier or of finding an alternative that
bypasses the problem.

In this article, we described a methodological tool that can be applied systematically from
the individual level to the organizational level. As our article demonstrates, the PD approach
reverses the accepted order of thinking. It begins by examining barriers on the individual
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rather than the organizational level and then focusing on what works within the spectrum of
available resources. Thus, it lends itself to expansion to the community and organizational lev-
els (Fig 3). The PD approach offers a holistic view of the problem and its complexities, includ-
ing paying attention to the barriers found in the literature and providing pathways to mitigate
them.

To understand how the PD approach deals with the various barriers, we chose to ask ques-
tions that can be used as a roadmap and provide an in-depth understanding of the problem.
We focused on “who” and “how” questions rather than on “why” or “why not” questions [16].

For barriers identified as individual and motivational in the literature, the PD approach
calls on every individual to participate in finding and discovering behavioral practices that
may work for others in the community. By being asked to think about community members
who they believe have found ways to solve the problem, these people begin engaging in prob-
lem-solving from the outset. This activates the existing social network so that everyone on the
unit becomes involved in a naturally unfolding process [16].

For barriers identified as socio-cultural, the PD approach calls on community members to
make their voices heard while observing and thinking about the unusual yet effective behaviors
of other community (or unit) members. Our findings show that not only do community mem-
bers implement the PD practices they identify among others, they are also encouraged to
reflect on and propose additional practices of their own. In other words, the approach encour-
ages more individuals to develop additional PD practices in a virtuous upward spiral [30]. This
finding supports the premise on which the PD approach is based: When the solution comes
from within the community and not from external experts, the rest of the community tends to
adopt the solutions and implement them more strongly. Community members are less likely
to oppose change and more likely to accept and apply the wisdom emerging from the system.

For barriers identified as organizational, the PD approach calls on the organization to serve
as a gatekeeper for ideas and practices. The organization allows the process to take place with-
out driving the process or drawing upon organizational resources [32, 39, 40]. As the findings
show, in our study the hospital management and Infection Prevention Unit decided to inte-
grate and implement the discovered PD practices as part of their official guidelines. Doing so
was easy as the solutions were generated internally and came from the bottom up, and the HPs
actually practiced them along their care continuum [27].

In terms of barriers identified as work environment and resource-centered, the approach
encourages problem-solving using existing resources. The premise is that the solutions to the
most complex problems can be found among frontline unit members who are steeped in their
work environment and aware of the available resources. Internal change agents serve as social
proof to their peers that complex problems can be solved without additional resources. Given
that solutions are generated locally and distilled through concrete action steps, they are more
likely to be owned and sustained by potential adopters [17, 28].

Our findings indicate that written guidelines cannot be totally comprehensive as they fail to
account for the dynamic nature of the work and therefore it is hard to translate them into the
work environment, as guidelines cannot address all the "gray areas" on the care continuum.
The movement of staff members between tasks is complex and identifying some of the specific
situations when hand hygiene needs to be performed is a challenge.

Moreover, it is important to emphasize that the scientific approval for these practices has
been given by experts in the Infection Prevention Unit, as we believe should be done by each
department and hospital according to their needs [27, 28]. Therefore, the idea is use this
approach to create "unwritten guidelines” that are derived from actual people and imple-
mented in the medical unit’s work environment, rather creating never ending new guidelines.
Precisely for this reason, the PD approach is very effective because it addresses the specific
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missing parts on the care continuum that the same community faces. Because these solutions
come from the community, it is very likely that people within the system will be more open to

adapting them [29, 30].

It should be emphasized that we are not suggesting ignoring existing guidelines, on the con-
trary, they are the scientific building blocks that need be used in practice. The article’s contri-
bution is a tool kit that can be used to minimize the existing ambiguity between the written
guidelines to the work in the field. Community involvement in building the infrastructure will
lead to more openness and a multi-systemic effort to reduce infection rates in hospital units.

In light of the ongoing global COVID 19 pandemic, governments and health systems glob-
ally and in Israel are facing barriers from the general public with regard to adhering to guide-
lines, and taking steps to prevent infection from a virus that threatens our lives [37, 41]. This
phenomenon is occurring at the macro level, versus HPs confronting HAIs in closed-door set-
tings within hospitals at the micro-level, emphasizing the complexity and importance of seeking
additional solutions tailored to contemporary needs, but based on existing community assets.
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Gould et al (2022), in their new paper titled "The problem with ‘My Five Moments for
Hand Hygiene "', claim that it is not always possible to implement the Five Moments for all
patients all the time. Patients have widely differing needs in diverse settings, and the Five
Moments do not adapt well to all these many differences and may overlook barriers that can
reduce HH adherence [42]. These findings are also consistent with a rapid qualitative evidence
synthesis, recently published by Cochrane (2020) in the light of COVID19, which found that
HPs often feel unsure as to how to adhere to local guidelines when they were lengthy and
ambiguous, or do not reflect national or international guidelines. They could feel overwhelmed
because local guidelines are constantly changing, which leads to increased workloads and
fatigue [34]. Since contemporary literature began to internalize that the range of dynamic situ-
ations that occur on the care continuum in different settings with different patients, it is clear
that one guideline does not fit all. In fact, the questions are designed to pave the way for health-
care professionals to find the answers that are right for them.

Therefore, an approach like the positive deviance which is based on the wisdom of the com-
munity and encourages it to find applied and creative solutions tailored to its needs, is a versa-
tile and flexible approach that may maintain positive outcomes for the long run.

Limitations and future research

One limitation of this research is that we were not able to address all the barriers mentioned in
the literature. For example, "skin irritation" that found as one of the key components which
belong to individual and motivational barrier topics, or "staff shortage" that found as one of
the key components which belong to the work environment and resources. It should not be
overlooked that these barriers pose a daily challenge in the field, specifically barriers that
directly related to a lack of resources that were excluded from the study, as we did not have to
deal with them in our study.

Nevertheless, we were able to incorporate the key barriers reported in systematic literature
reviews conducted over the last two decades. Moreover, since the study implemented a PD
intervention in a specific hospital department, it is possible that HPs in other departments
would have found additional solutions on their own. Furthermore, the PD approach holds that
solutions are always found within every community member and may vary from one setting to
another.

Another limitation is that this study was completed before the COVID 19 outbreak, so
there is no specific reference in this article to barriers that might have developed in this con-
text, although the last qualitative evidence synthesis of the Cochrane pointed to those barriers
[34].

The literature offers a wide range of intervention programs intending to raise adherence of
HPs with IPC guidelines. Yet there are not enough detailed guidelines and applied methodolo-
gies for designing interventions [43] that mitigate these gaps between the guidelines and field
implementation. Translating this theory-based approach into an applied tool that provides
step-by-step details for action plans can help practitioners and researchers adopt and imple-
ment the same intervention programs, thereby mitigating these gaps. Further studies should
focus on evaluation studies that examine whether the questions formulated in this model actu-
ally lead to finding new practices. In addition it may be that applying the model in different
healthcare settings will raise other guiding questions that can be further added to this model.

Supporting information

S1 Appendix. Standards for Reporting Qualitative Research (SRQR).
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0269124  June 3, 2022 15/18


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0269124.s001
https://doi.org/10.1371/journal.pone.0269124

PLOS ONE

Translating a theory-based Positive Deviance approach into an applied tool

Acknowledgments
The authors would like to thank all the participants of this study.

Author Contributions

Conceptualization: Ricky Cohen, Anat Gesser-Edelsburg.
Data curation: Ricky Cohen, Anat Gesser-Edelsburg.
Formal analysis: Ricky Cohen, Anat Gesser-Edelsburg.
Funding acquisition: Anat Gesser-Edelsburg.
Investigation: Ricky Cohen, Anat Gesser-Edelsburg.
Methodology: Ricky Cohen, Anat Gesser-Edelsburg.
Supervision: Anat Gesser-Edelsburg, Allon E. Moses.
Validation: Ricky Cohen, Anat Gesser-Edelsburg.
Visualization: Ricky Cohen.

Writing - original draft: Ricky Cohen, Anat Gesser-Edelsburg.

Writing - review & editing: Ricky Cohen, Anat Gesser-Edelsburg, Arvind Singhal, Shmuel
Benenson, Allon E. Moses.

References

1.  Zingg W, Storr J, Park BJ, Ahmad R, Tarrant C, Castro-Sanchez E, et al. Implementation research for
the prevention of antimicrobial resistance and healthcare-associated infections; 2017 Geneva infection
prevention and control (IPC)-think tank (part 1). Antimicrob Resist Infect Control. 2019; 8(1):87. https://
doi.org/10.1186/s13756-019-0527-1 PMID: 31161034

2. Haque M, McKimm J, Sartelli M, Dhingra S, Labricciosa FM, Islam S, et al. Strategies to prevent health-
care-associated infections: a narrative overview. Risk Manag Healthc Policy. 2020; 13:1765-80. https://
doi.org/10.2147/RMHP.S269315 PMID: 33061710.

3. Haque M, Sartelli M, McKimm J, Abu Bakar M. Health care-associated infections—an overview. Infect
Drug Resist. 2018; 11:2321-33. Epub 20181115. https://doi.org/10.2147/IDR.S177247 PMID:
30532565; PubMed Central PMCID: PMC6245375.

4. ErasmusV, Daha TJ, Brug H, Richardus JH, Behrendt MD, Vos MC, et al. Systematic review of studies
on compliance with hand hygiene guidelines in hospital care. Infect Control Hosp Epidemiol. 2010; 31
(3):283—-94. https://doi.org/10.1086/650451 PMID: 20088678.

5. Rahayu S, Susilaningsih FS, Komariah M. The level of compliance of healthcare workers in performing
hand hygiene: a literature review. J Nurs Care. 2021; 4(1):251-61. Available from: http://jurnal.unpad.
ac.id/jnc/article/view/24478/15045

6. Bukovi¢ E, Kurtovi¢ B, Rotim C, Svircevi¢ V, Friganovi¢ A, Vazani¢ D. Compliance with hand hygiene
among healthcare workers in preventing healthcare associated infections. J. Appl. Health Sci. 2021; 7
(1):57-69. https://doi.org/10.24141/1/7/1/6

7. Boyce JM, Pittet D. Guideline for hand hygiene in health-care settings: recommendations of the health-
care infection control practices advisory committee and the hicpac/shea/apic/idsa hand hygiene task
force. Am J Infect Control. 2002; 30(8):S1-S46. https://doi.org/10.1067/mic.2002.130391 PMID:
12461507

8. Pittet D, Allegranzi B, Boyce J. The World Health Organization Guidelines on Hand Hygiene in Health
Care and their consensus recommendations. Infect Control Hosp Epidemiol. 2009; 30(7):611-22.
https://doi.org/10.1086/600379 PMID: 19508124,

9. Mitchell BG, Fasugba O, Russo PL. Where is the strength of evidence? a review of infection prevention
and control guidelines. J Hosp Infect. 2020; 105(2):242-51. https://doi.org/10.1016/}.jhin.2020.01.008
PMID: 31978417

PLOS ONE | https://doi.org/10.1371/journal.pone.0269124  June 3, 2022 16/18


https://doi.org/10.1186/s13756-019-0527-1
https://doi.org/10.1186/s13756-019-0527-1
http://www.ncbi.nlm.nih.gov/pubmed/31161034
https://doi.org/10.2147/RMHP.S269315
https://doi.org/10.2147/RMHP.S269315
http://www.ncbi.nlm.nih.gov/pubmed/33061710
https://doi.org/10.2147/IDR.S177247
http://www.ncbi.nlm.nih.gov/pubmed/30532565
https://doi.org/10.1086/650451
http://www.ncbi.nlm.nih.gov/pubmed/20088678
http://jurnal.unpad.ac.id/jnc/article/view/24478/15045
http://jurnal.unpad.ac.id/jnc/article/view/24478/15045
https://doi.org/10.24141/1/7/1/6
https://doi.org/10.1067/mic.2002.130391
http://www.ncbi.nlm.nih.gov/pubmed/12461507
https://doi.org/10.1086/600379
http://www.ncbi.nlm.nih.gov/pubmed/19508124
https://doi.org/10.1016/j.jhin.2020.01.008
http://www.ncbi.nlm.nih.gov/pubmed/31978417
https://doi.org/10.1371/journal.pone.0269124

PLOS ONE

Translating a theory-based Positive Deviance approach into an applied tool

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

Yokoe DS, Anderson DJ, Berenholtz SM, Calfee DP, Dubberke ER, Ellingson KD, et al. A compendium
of strategies to prevent healthcare-associated infections in acute care hospitals: 2014 updates. Infect
Control Hosp Epidemiol. 2014; 35(8):967—77. https://doi.org/10.1086/677216 PMID: 25026611.

Gurses AP, Seidl KL, Vaidya V, Bochicchio G, Harris AD, Hebden J, et al. Systems ambiguity and
guideline compliance: a qualitative study of how intensive care units follow evidence-based guidelines
to reduce healthcare-associated infections. Qual Saf Health Care. 2008; 17(5):351-9. https://doi.org/
10.1136/gshc.2006.021709 PMID: 18842974.

Whitby M, Pessoa-Silva CL, McLaws ML, Allegranzi B, Sax H, Larson E, et al. Behavioural consider-
ations for hand hygiene practices: the basic building blocks. J Hosp Infect. 2007; 65(1):1-8. Epub
20061204. https://doi.org/10.1016/}.jhin.2006.09.026 PMID: 17145101.

Pittet D., Boyce J. M., & Allegranzi B. Hand Hygiene: A Handbook for Medical Professionals. Hoboken,
NJ: John Wiley & Sons; 2017.

Gould D, Drey N. Types of interventions used to improve hand hygiene compliance and prevent health-
care associated infection. J Infect Prev. 2013; 14(3):88-93. https://doi.org/10.1177/1757177413482608

Dearing JW, Singhal A. New directions for diffusion of innovations research: dissemination, implemen-
tation, and positive deviance. Hum Behav Emerg Technol. 2020; 2(4):307-13. https://doi.org/10.1002/
hbe2.216.

Herington MJ, van de Fliert E. Positive Deviance in theory and practice: a conceptual review. Deviant
Behavior. 2018; 39(5):664—78. https://doi.org/10.1080/01639625.2017.1286194

Singhal A, Svenkerud PJ. Diffusion of evidence-based interventions or practice-based positive devia-
tions. J Dev Comm. 2018; 29(2):34—44. Available from http://jdc.journals.unisel.edu.my/ojs/index.php/
jdc/article/view/134.

Ellingson K, Muder RR, Jain R, Kleinbaum D, Feng PJ, Cunningham C, et al. Sustained reduction in the
clinical incidence of methicillin-resistant Staphylococcus aureus colonization or infection associated
with a multifaceted infection control intervention. Infect Control Hosp Epidemiol. 2011; 32(1):1-8. Epub
20101206. https://doi.org/10.1086/657665 PMID: 21133794.

Jain R, Kralovic SM, Evans ME, Ambrose M, Simbartl LA, Obrosky DS, et al. Veterans Affairs initiative
to prevent methicillin-resistant Staphylococcus aureus infections. N Engl J Med. 2011; 364(15):1419—
30. https://doi.org/10.1056/NEJMoa1007474 PMID: 21488764.

Marra AR, Guastelli LR, de Araujo CM, dos Santos JL, Lamblet LC, Silva M Jr., et al. Positive deviance:
a new strategy for improving hand hygiene compliance. Infect Control Hosp Epidemiol. 2010; 31(1):12—
20. https://doi.org/10.1086/649224 PMID: 19925270.

Marra AR, Noritomi DT, Westheimer Cavalcante AJ, Sampaio Camargo TZ, Bortoleto RP, Durao Junior
MS, et al. A multicenter study using positive deviance for improving hand hygiene compliance. Am J
Infect Control. 2013; 41(11):984-8. Epub 20130821. https://doi.org/10.1016/j.ajic.2013.05.013 PMID:
23973428.

Marsh DR, Schroeder DG, Dearden KA, Sternin J, Sternin M. The power of positive deviance. BMJ.
2004; 329(7475):1177-9. https://doi.org/10.1136/bmj.329.7475.1177 PMID: 15539680.

Sreeramoju P, Dura L, Fernandez ME, Minhajuddin A, Simacek K, Fomby TB, et al. Using a positive
deviance approach to Influence the culture of patient safety related to infection prevention. Open Forum
Infect Dis. 2018; 5(10):0fy231. Epub 20181001. https://doi.org/10.1093/ofid/ofy231 PMID: 30288392;
PubMed Central PMCID: PMC6166267.

Singhal A, Buscell P, Lindberg C. Inspiring Change and Saving Lives the Positive Deviance Way. Bor-
dentown, NJ: PlexusPress; 2014.

Alzunitan MA, Edmond MB, Alsuhaibani MA, Samuelson RJ, Schweizer ML, Marra AR. Positive devi-
ance in infection prevention and control: a systematic literature review. Infect Control Hosp Epidemiol.
2022; 43(3):358—-65. Epub 20201111. hitps://doi.org/10.1017/ice.2020.1256 PMID: 33172508.

Singhal A., Buscell P., & Lindberg C. Inviting Everyone: Healing Healthcare Through Positive Deviance.
Bordentown, NP: PlexusPress; 2010.

Cohen R, Gesser-Edelsburg A, Singhal A, Benenson S, Moses AE. Deconstruction of central line inser-
tion guidelines based on the positive deviance approach—reducing gaps between guidelines and imple-
mentation: A qualitative ethnographic research. PLoS One. 2019; 14(9):e0222608. https://doi.org/10.
1371/journal.pone.0222608 PMID: 31536568

Gesser-Edelsburg A, Cohen R, Halavi AM, Zemach M, van Heerden PV, Sviri S, et al. Beyond the hos-
pital infection control guidelines: a qualitative study using positive deviance to characterize gray areas
and to achieve efficacy and clarity in the prevention of healthcare-associated infections. Antimicrob
Resist Infect Control. 2018; 7:124. Epub 20181024. https://doi.org/10.1186/s13756-018-0418-x PMID:
30386593; PubMed Central PMCID: PMC6201509.

PLOS ONE | https://doi.org/10.1371/journal.pone.0269124  June 3, 2022 17/18


https://doi.org/10.1086/677216
http://www.ncbi.nlm.nih.gov/pubmed/25026611
https://doi.org/10.1136/qshc.2006.021709
https://doi.org/10.1136/qshc.2006.021709
http://www.ncbi.nlm.nih.gov/pubmed/18842974
https://doi.org/10.1016/j.jhin.2006.09.026
http://www.ncbi.nlm.nih.gov/pubmed/17145101
https://doi.org/10.1177/1757177413482608
https://doi.org/10.1002/hbe2.216
https://doi.org/10.1002/hbe2.216
https://doi.org/10.1080/01639625.2017.1286194
http://jdc.journals.unisel.edu.my/ojs/index.php/jdc/article/view/134
http://jdc.journals.unisel.edu.my/ojs/index.php/jdc/article/view/134
https://doi.org/10.1086/657665
http://www.ncbi.nlm.nih.gov/pubmed/21133794
https://doi.org/10.1056/NEJMoa1007474
http://www.ncbi.nlm.nih.gov/pubmed/21488764
https://doi.org/10.1086/649224
http://www.ncbi.nlm.nih.gov/pubmed/19925270
https://doi.org/10.1016/j.ajic.2013.05.013
http://www.ncbi.nlm.nih.gov/pubmed/23973423
https://doi.org/10.1136/bmj.329.7475.1177
http://www.ncbi.nlm.nih.gov/pubmed/15539680
https://doi.org/10.1093/ofid/ofy231
http://www.ncbi.nlm.nih.gov/pubmed/30288392
https://doi.org/10.1017/ice.2020.1256
http://www.ncbi.nlm.nih.gov/pubmed/33172508
https://doi.org/10.1371/journal.pone.0222608
https://doi.org/10.1371/journal.pone.0222608
http://www.ncbi.nlm.nih.gov/pubmed/31536568
https://doi.org/10.1186/s13756-018-0418-x
http://www.ncbi.nlm.nih.gov/pubmed/30386593
https://doi.org/10.1371/journal.pone.0269124

PLOS ONE

Translating a theory-based Positive Deviance approach into an applied tool

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Gesser-Edelsburg A, Cohen R, Halavi AM, Zemach M. Motivating healthcare professionals (nurses,
nurse assistants, physicians) to integrate new practices for preventing healthcare-associated infections
into the care continuum: turning Positive Deviance into positive norms. BMC Infect Dis. 2021; 21
(1):495. Epub 20210528. https://doi.org/10.1186/s12879-021-06215-3 PMID: 34049512; PubMed Cen-
tral PMCID: PMC8161960.

Cohen R, Gesser-Edelsburg A, Singhal A, Benenson S, Moses AE. What distinguishes positive devi-
ance (PD) health professionals from their peers and what impact does a PD intervention have on behav-
iour change: a cross-sectional study of infection control and prevention in three Israeli hospitals.
Epidemiol Infect. 2020; 148:e259—e. https://doi.org/10.1017/S0950268820002484 PMID: 33050958.

Smiddy MP, R OC, Creedon SA. Systematic qualitative literature review of health care workers’ compli-
ance with hand hygiene guidelines. Am J Infect Control. 2015; 43(3):269-74. https://doi.org/10.1016/.
ajic.2014.11.007 PMID: 25728158.

Dyson J, Lawton R, Jackson C, Cheater F. Does the use of a theoretical approach tell us more about
hand hygiene behaviour? the barriers and levers to hand hygiene. J Infect Prev. 2011; 12(1):17-24.
https://doi.org/10.1177/1757177410384300

Atkins L, Sallis A, Chadborn T, Shaw K, Schneider A, Hopkins S, et al. Reducing catheter-associated
urinary tract infections: a systematic review of barriers and facilitators and strategic behavioural analysis
of interventions. Implement Sci. 2020; 15(1):44. Epub 20200706. https://doi.org/10.1186/s13012-020-
01001-2 PMID: 32624002; PubMed Central PMCID: PMC7336619.

Houghton C, Meskell P, Delaney H, Smalle M, Glenton C, Booth A, et al. Barriers and facilitators to
healthcare workers’ adherence with infection prevention and control (IPC) guidelines for respiratory
infectious diseases: a rapid qualitative evidence synthesis. Cochrane Database Syst Rev. 2020; 4(4):
Cd013582. Epub 20200421. https://doi.org/10.1002/14651858.CD013582 PMID: 32315451; PubMed
Central PMCID: PMC7173761.

Creswell JW. Qualitative Inquiry and Research Design: Choosing Among Five Approaches. Thousand
Oaks, CA: Sage; 2013.

Santos KDS, Ribeiro MC, Queiroga DEU, Silva I, Ferreira SMS. The use of multiple triangulations as a
validation strategy in a qualitative study. Cien Saude Colet. 2020; 25(2):655—64. Epub 20180528.
https://doi.org/10.1590/1413-81232020252.12302018 PMID: 32022205.

Gesser-Edelsburg A, Cohen R, Hijazi R, Abed Elhadi Shahbari N. Analysis of public perception of the
Israeli government’s early emergency instructions regarding COVID-19: online survey study. J Med
Internet Res. 2020; 22(5):e19370. Epub 20200515. https://doi.org/10.2196/19370 PMID: 32392172;
PubMed Central PMCID: PMC7236609.

Gesser-Edelsburg A, Cohen R, Zemach M, Halavi AM. Discourse on hygiene between hospitalized
patients and health care workers as an accepted norm: making it legitimate to remind health care work-
ers about hand hygiene. Am J Infect Control. 2020; 48(1):61-7. https://doi.org/10.1016/j.ajic.2019.06.
021 PMID: 31358416

Baxter R, Taylor N, Kellar I, Lawton R. What methods are used to apply positive deviance within health-
care organisations? A systematic review. BMJ Qual Saf. 2016; 25(3):190-201. Epub 20151120. https://
doi.org/10.1136/bmjgs-2015-004386 PMID: 26590198; PubMed Central PMCID: PMC4789698.

Fried A, Singhal A. A second-order observation of organizational deviance. In: Fried A (ed). Under-
standing Deviance in a World of Standards. Oxford: Oxford University Press; 2020. p. 21-38.

Bodas M, Peleg K. Pandemic Fatigue: The effects of the COVID-19 Crisis On public trust and compli-
ance with regulations in Israel. Health Aff. 2021; 40(8):1225-33. https://doi.org/10.1377/hlthaff.2021.
00171 PMID: 34339236.

Gould D, Purssell E, Jeanes A, Drey N, Chudleigh J, McKnight J. The problem with 'My Five Moments
for Hand Hygiene’. BMJ Qual Saf. 2022; 31(4):322—6. Epub 20210714. https://doi.org/10.1136/bmjgs-
2020-011911 PMID: 34261814; PubMed Central PMCID: PMC8938669.

Colquhoun HL, Squires JE, Kolehmainen N, Fraser C, Grimshaw JM. Methods for designing interven-
tions to change healthcare professionals’ behaviour: a systematic review. Implement Sci. 2017; 12
(1):30. https://doi.org/10.1186/s13012-017-0560-5 PMID: 28259168

PLOS ONE | https://doi.org/10.1371/journal.pone.0269124  June 3, 2022 18/18


https://doi.org/10.1186/s12879-021-06215-3
http://www.ncbi.nlm.nih.gov/pubmed/34049512
https://doi.org/10.1017/S0950268820002484
http://www.ncbi.nlm.nih.gov/pubmed/33050958
https://doi.org/10.1016/j.ajic.2014.11.007
https://doi.org/10.1016/j.ajic.2014.11.007
http://www.ncbi.nlm.nih.gov/pubmed/25728153
https://doi.org/10.1177/1757177410384300
https://doi.org/10.1186/s13012-020-01001-2
https://doi.org/10.1186/s13012-020-01001-2
http://www.ncbi.nlm.nih.gov/pubmed/32624002
https://doi.org/10.1002/14651858.CD013582
http://www.ncbi.nlm.nih.gov/pubmed/32315451
https://doi.org/10.1590/1413-81232020252.12302018
http://www.ncbi.nlm.nih.gov/pubmed/32022205
https://doi.org/10.2196/19370
http://www.ncbi.nlm.nih.gov/pubmed/32392172
https://doi.org/10.1016/j.ajic.2019.06.021
https://doi.org/10.1016/j.ajic.2019.06.021
http://www.ncbi.nlm.nih.gov/pubmed/31358416
https://doi.org/10.1136/bmjqs-2015-004386
https://doi.org/10.1136/bmjqs-2015-004386
http://www.ncbi.nlm.nih.gov/pubmed/26590198
https://doi.org/10.1377/hlthaff.2021.00171
https://doi.org/10.1377/hlthaff.2021.00171
http://www.ncbi.nlm.nih.gov/pubmed/34339236
https://doi.org/10.1136/bmjqs-2020-011911
https://doi.org/10.1136/bmjqs-2020-011911
http://www.ncbi.nlm.nih.gov/pubmed/34261814
https://doi.org/10.1186/s13012-017-0560-5
http://www.ncbi.nlm.nih.gov/pubmed/28259168
https://doi.org/10.1371/journal.pone.0269124

