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Abstract

Background: The literature is replete with attempts to design and promote customized guidelines to reduce
infections during the care continuum. Paradoxically, these efforts sometimes result in gray areas where many staff
members are unaware of what is required of them, which then leads to confusion, frustration, and uncertainty.
We coined the phrase “gray areas” in this context to encompass the variety of situations on the care continuum
that are not addressed in the accepted guidelines, and where staff members are unsure of how to proceed.
The purpose of the present study was to characterize the gray areas that were reported by staff and to identify the
practices of Positive Deviance (PD) individuals. We define to PD individuals as people who independently develop
creative solutions to solve problems not identified by the majority in their community.

Methods: A qualitative constructivist research methodology was used that included personal interviews,
observations and video recordings of identified PD practices to enhance infection control. The study was
conducted January through March 2018, in two Intensive Care Units (ICU) units at Hadassah Hospital, Jerusalem,
Israel. Personal interviews were conducted with 82 staff members from the General ICU (GICU) and Medical ICU
(MICU).

Results: The study confirmed that guidelines cannot cover all the different situations that arise during the care
continuum and can paradoxically result in the increased spread of hospital infections. Our study found there are
numerous individuals who independently develop and implement solutions for gray areas. The creative and
practical solutions of PD individuals can address the barriers and difficulties on the care continuum that were
encountered by the staff in their communities. For example, inserting a central venous line is a complex practice
in the general guidelines, while the PDs provided clear situation-specific solutions not covered in the guidelines.
(Continued on next page)
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Conclusions: The recommendations of the present study are to encourage hospital personnel to create their
own solutions for various situations on the care continuum, and to disseminate them within their units to
achieve a bottom up change, in lieu of investing in new or specific written guidelines.

Keywords: Infection control guidelines, Positive deviance approach, Gray areas, Efficacy and clarity, Qualitative study

Background
Healthcare-associated infections (HAI) are one of the
more complex problems in healthcare that no country
or organization, despite multiple efforts, have managed
to completely solve. The World Health Organization
(WHO) claims that hundreds of millions of patients are
affected by HAIs worldwide annually, which is not only
a serious health issue, but also results in a financial drain
on for the health system [1, 2].
Annually, approximately 4,544,100 infections and

37,000 fatalities are reported in the European Union
(EU), and 2,000,000 infections and 100,000 fatalities in
the United States (US), as a result of acquired infec-
tions transmitted through healthcare workers [3, 4]. A
State Comptroller Report reported an estimated annual
incidence of 40,000–100,000 HAI in Israel that resulted
in 4000–6000 fatalities in 2012 [5].
HAI’s can be reduced through infection prevention

and control (IPC) practices based on evidence-based
guidelines that are practical and feasible [6]. Guidelines
and practices have been developed to help hospital
workers reduce HAI. During the 1970’s and 1980’s, the
Center for Disease Control and Prevention (CDC) pro-
duced guidelines, including instructions for hand wash-
ing with non-antimicrobial soap. The guidelines were
appropriate, but hospitals lacked implementation pol-
icies for medical personnel not in direct contact with
patients; such as technicians, laundry workers and hos-
pital orderlies [7]. The guidelines were modified to
clearly delineate different situations when hand washing
was mandated, and the use of alcohol-based antiseptics
for preventing contamination before and after contact
with patients [8]. In 2004, the Institute for Healthcare Im-
provement (IHI) initiated a “100,000 Lives” campaign with
six strategies to reduce morbidity and mortality in hospi-
talized patients, which included three HAI prevention
methods to reduce central-line infections, surgical site in-
fections and ventilator-associated pneumonia [9].
In 2009, updated hand hygiene (HH) guidelines were

developed by the WHO, highlighting a new method called
“My Five Moments for Hand Hygiene.” The method in-
cludes systemwide changes, education and training, per-
formance feedback, reminders in the workplace, and how
to develop a safety climate. The vision was to develop
guidelines that could be implemented at all income levels
worldwide [10].

The latest WHO IPC guidelines, published in 2016,
aim to improve practices with more effective and feas-
ible guidelines, based on available resources, public
health needs, and the local background. This includes
the addition of water sanitation and hygiene (WASH),
environmental and human factors, bed occupancy and
staffing ratios, HH monitoring with feedback and the
use of multi-modal strategies [11].
Very few studies in the literature have tried to analyze

why, despite multiple efforts to make these guidelines
operable, there remains a significant disparity between
the guidelines and their implementation in the field. In
one study Gurses et al. [12] tried to solve this problem
and analyze its complexity. The research was conducted
in 2006, in two separate teaching hospitals, in surgical
ICUs. The study focused on four evidence-based guide-
lines: ventilator-associated pneumonia, central venous
catheter-related bloodstream infections, surgical site
infections, and catheter-associated urinary tract infec-
tions. Five subcategories of ambiguity relating to guide-
line discrepancies emerged from the study and included
task, expectation, responsibility, method and exception
ambiguity [12].
The gap between guidelines and maintaining them in

the field has given rise to numerous intervention pro-
grams by public health workers. Despite the variety of
interventions conducted for healthcare workers, the
levels of compliance with HH still remain low at 50–
60% [13–15]. A systematic review of intervention pro-
grams by Srigley et al. [16] concluded that interventions
based on behavioral models were more successful in
raising compliance with HH than interventions that
only addressed knowledge and awareness.
According to Singhal [17] “the Positive Deviance (PD)

approach is based on the premise that in every commu-
nity there are certain individuals or groups whose
uncommon behaviors and strategies enable them to
find better solutions to problems than their peers, while
facing worse challenges and having access to the same
resources. However, these people are ordinarily invisible
to others in the community.” The PD approach differs
from common approaches to problem-solving, as it
seeks to identify and streamline existing resources that
are derived from the staff within the unit, rather than
import external “best practices”. The approach focuses
on the positive identification of solutions rather than
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problems. The PD approach identifies the behavioral prac-
tices of positively deviant individuals within the commu-
nity and builds a social network to distribute and
implement those practices over time [18, 19]. PD has been
used to address the problem of hospital infections in the
USA [20–23]. Global studies have shown that implement-
ing the PD approach results in a significant and lasting
improvement in staff compliance with guidelines for pre-
venting infections, and a drop in the number of HAI’s at
healthcare centers. For example, a PD intervention was
implemented across Veterans Affairs hospitals in the USA.
The rate of healthcare-associated MRSA infections in
ICUs before intervention was 1.64 infections per 1000
patient-days on October 2007, which was reduced to 0.62
infections per 1000 patient-days post-intervention on June
2010, a decrease of 62% (P < 0.001). The rate of HAI
Methicillin-resistant Staphylococcus aureus (MRSA) infec-
tions in non-ICUs fell from 0.47 per 1000 patient-days to
0.26 infections per 1000 patient-days post intervention, a
decrease of 45% (P < 0.001) [18, 20, 24].
Most studies to date have focused on evaluating the

effectiveness of intervention programs with healthcare
workers rather than identifying the reasons for the exist-
ing gaps between the written guidelines and their imple-
mentation, as Gurses et al. [12] pointed out in his study,
we defined as “gray areas”. “Gray areas” are the variety
of situations on the care continuum that are not ad-
dressed by the accepted guidelines and where staff mem-
bers were unsure how to proceed.
The purpose of the present study was to characterize

the gray areas in the care continuum in ICUs where sys-
tematic guidelines are adhered to only partially by the
staff, and where there are no practices of PD individuals
that address these “gray areas” as reported by the staff.

Methods
Research design
A qualitative constructivist research method used personal
interviews with staff members in different sectors, obser-
vations on the ground, and video recordings of identified
positive behavioral practices to maintain hygiene. We also
examined the gap between existing guidelines for hygiene
maintenance and implementation in situ.
Sampling method and participant recruitment: The

study was conducted January through March 2018, in two
ICU’s at Hadassah Hospital, Jerusalem, Israel. We chose
to focus on ICU’s where staff members are exposed to
significant work stress, patient mortality, and feelings of
professional frustration. These pressures increase the gap
between the guidelines and their implementation [25–28].
Therefore, it is important to identify solutions and dissem-
inate them in these units.
We used several sampling strategies during the study

and interviewed over 90% of the staff in the GICU and

MICU. In the first stage, intensive and heterogeneous
sampling was used to include all representative sectors in
the units (physicians, nurses, cleaning staff, etc.). In the
second stage, we used snowball sampling [29] which is a
method that identifies desired individuals (e.g. PDs) based
on their colleagues’ recommendations during the first
interview. The advantage of snowball sampling is that in-
formation, usually hard to unveil, can be identified, espe-
cially when the behavior or lifestyle of the individual is an
exception to the norm. In the third stage, we interviewed
people identified as PDs by staff or the research team.

Study population
At Hadassah Hospital, a total of 82 participants were inter-
viewed from the GICU and MICU: 47 nurses, 14 physi-
cians, 5 nursing aides, 5 nursing students, 2 social workers,
2 physical therapists, 1 respiratory technician, 2 secretaries,
1 national service volunteer and 3 cleaning staff (Table 1).

Research tools
We triangulated the data obtained from different sources
to bolster the study’s validity: face-to-face interviews,
observations and video. We also strengthened validity
after the snowball sampling by obtaining confirmation
from the Infection Control Unit (two physicians and an
infection-control nurse) regarding the PD practices found.
Interviews and observations were conducted alternatively
in different day shifts for periods of several hours and PD
behaviors were documented in detail in a field notes. So-
cial Network Maps were produced using Social Network
Visualizer 2.3 [30].

Interviews
Before each interview, staff members received an explan-
ation about the study and its goals and signed an informed
consent form. The semi-structured interview protocol
(Additional file 1: Table S2) included questions regarding
difficulties in maintaining infection control guidelines, risk
perceptions of infectious diseases, norms, and the hospital’s
organizational culture. Interviewees were asked to name
staff members they believed to be PD, defined as: persons
who demonstrated positive deviant behaviors to maintain
HH or who raised ideas for such practices. The interview
protocol was based on Discovery & Action Dialogue (DAD)
guidelines that are based on the PD approach [31]. The in-
terviews elicited gray areas when we asked for situations
lacking clear guidelines. Subsequently, interviewees were
asked to identify staff who they thought had positive behav-
ioral practices that addressed these “gray areas” effectively.

Observations
In the first stage, observations were made of all unit staff
members’ infection control maintenance practices of con-
cern on the care continuum, as well as attitudes towards
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procedures. In the second stage, we conducted focused
observations only of PD individuals.

Video footage
Consenting staff members, identified in the interviews
and observations as PD, were filmed performing the
positive practices during their work. The use of this tool
is based on Bandura’s theory of social learning, which
says that most human behavior is influenced and learned
by observing the behavior of others [32]. The videos
were important for designing and developing activities
to spread the PD solutions, to help community members
learn and practice the positive behaviors.
The data was first gathered via interviews, transcribed,

observed and the main barriers and PD practices identi-
fied through content analysis. The data was then further
analyzed using content analysis to find sub-themes derived
from the main gray area themes, and to classify practices
that stood out during the PD interviews. Throughout the
study the researchers who collected the data via interviews
and observations, reflexively examined themselves so as
not to be judgmental or critical and to only focus on dis-
covering positive practices.

The research processes
Stage I
Research documents were prepared, submitted and ap-
proved 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

Medical Center Helsinki Committee (confirmation num-
ber 135–16-BNZ).

Stage II
A meeting was held with administration representatives
from the Infection Control Unit, where the research goals,
plan and PD approach were presented, and cooperation
requested. After brainstorming and based on the hospitals’
needs, the General and Medical ICU units were selected
for the research.

Stage III
One meeting was held with multi-sectorial representatives
(physicians, nurses, nurses’ aides, orderlies and cleaning
staff ) in each unit, during which an explanation was pro-
vided about the research goals, framework and the PD
approach.

Stage IV
The researchers entered the units with the unit head
nurse and received a tour of the physical structure of the
unit and introduction to shift staff. Subsequently they
visited each unit twice a week, on different days, shifts
and hours, during which general and direct observation
was conducted of staff practices, and semi-structured
protocol interviews were held. The interviews were re-
corded and transcribed by the researchers and all obser-
vations documented at the end of each observation. The
researchers were trained to conduct interviews using the
DAD method by the research supervisor, who is in an
expert in qualitative studies.

Results
Classifying the PD’s
It emerged from the interviews that not everyone who
was perceived by their colleagues as a PD was in fact a
PD individual. A staff member who is recommended
as PD by their associates but who was not identified to
be PD in the study, does not necessarily work inappro-
priately, but may work according to the guidelines
without exhibiting unique positive behaviors. In the
GICU (Fig. 1a), 20 individuals were found to be PDs
(ten individuals who were found to be PDs by the re-
searchers but had not been recommended by their col-
leagues, additional to another ten PDs who had been
recommended). In the MICU (Fig. 1b), 13 individuals
were found to be PDs (four individuals were identified as
PD by the researchers who had not been recommended
by their colleagues, in addition to nine found to be PD
who had been recommended). The PD practices identified
were often specific to a unit, yet some practices could be
adopted by other units.

Table 1 Interviewees: sociodemographic characteristics (n = 82)

Sociodemographic
characteristics

Category n (%)

Gender Men 25 (30.5)

Female 57 (69.2)

Age (years) Mean (Max, Min, SD) 35.3 (67, 18, 11.3)

Ethnicity Jewish 62 (75.6)

Arab 20 (24.4)

Country of Origin Israel 58 (74.4)

Other 24 (29.3)

Tenure (years) Mean (Max, Min, SD) 8.7 (40, 1, 8.6)

Position Nurse 47 (57.3)

Physician 14 (17.1)

Nursing aide 5 (6.1)

Nursing student 5 (6.1)

Cleaning staff 3 (3.7)

Other 8 (9.8)

Department GICU 45 (54.9)

MICU 37 (45.1)
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a

b

Fig. 1 a The Social Network - GICU at Hadassah Medical Center-Ein Kerem Hospital. b The Social Network - MICU at Hadassah Medical Center-Ein
Kerem Hospital. Key relevant for both social network maps. Each map has separate staff members excluding yellow and pink staff. The maps present
all the participants involved in the research (management, researchers and staff from all sectors). Each arrow indicates a participant’s referral of another
participant they recommended, or a participant identified by the researcher during the interviews and observations; sometimes the same team
member was referred by several staff members. As shown by the maps, the research population was divided into three groups: (1) Red circles - the
positive deviants (PDs) recommended by the staff and identified by the researchers; or identified only by the researchers, (2) Blue circles - staff not
recommended and not identified as PDs., and (3) Blue diamonds – staff recommended but not identified as PDs
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Gray areas on the care continuum
The interviews with representatives of the various sectors
identified staff with obvious difficulties for staff, especially
concerning care situations lacking clear guidelines and
where a staff member interpreted or understood differ-
ently. Those issues are herewith designated “gray areas”.
Fifty-five out of the 85 interviewees (65%) of interviewees
from the General and Medical ICUs spoke about gray area
situations. Selected quotes related the gray areas from
their comments about different situations on the care con-
tinuum are presented (Additional file 2: Table S3), and the
solutions proposed by the PD (Additional file 3: Table S4).
The existing Israel Ministry of Health guidelines for HH

are based on the WHO’s Five Moments for Hand Hygiene,
which refer to the main moments of patient care. How-
ever, there are many moments of contact on the care con-
tinuum that are not addressed by this model and where
staff members were unsure how to proceed. Furthermore,
because of the lack of training, specific guidelines or a
clear definition of roles; staff members held different inter-
pretations in different care situations. These conditions
evoked feelings of confusion, uncertainty, and the percep-
tion of the procedures as incoherent. The gray areas on
which the stakeholders focused addressed several themes
as follows:

Lack of uniformity in infection control procedures
Some interviewees claimed the guidelines Hospital’s spe-
cific infection control unit are stricter than those of the
Israeli National Center for Infection Control, and con-
versely sometimes the National Center’s guidelines are
stricter than the hospital’s, creating a lack of uniformity
and confusion among staff. For example, a senior doctor
mentioned that during the procedure of inserting a cen-
tral line in a patient, the guidelines sequence steps do
not address all the issues that occur in practice. During
that specific procedure the neck area of the patient
needs to be in a sterile field, and the ultrasound (US)
probe has a cable that, when moved, can enter the sterile
field, thus causing contamination. The doctor suggested
fixing the probe in place to prevent movement and keep
the field sterile. This exemplifies the gray areas that
came to light during procedures that were not covered by
the guidelines (see Additional files 2 and 3: Table S3
and S4). The guidelines are also unclear and interpreted
differently by staff workers regarding cleaning a pa-
tient’s room, washbasin and cleaning sinks (see Add-
itional files 2 and 3: Table S3 and S4).

Vagueness in the guidelines concerning the extraction and
sending of tests
Staff members repeatedly cited their confusion and un-
certainty regarding obtaining, storing and submitting
blood and urine samples. For instance, there is a lack of

clarity about the correct way to remove samples from
patients’ rooms and how to put the sample into the
dedicated bag before they are sent to the laboratory;
without contaminating the bag, the vacuum collection
tube system (designed to send the tests) and other areas
(see Additional files 2 and 3: Table S3 and S4).

Uncertainty as to the definitions of “clean” or
“contaminated” spaces around the unit, the location of
equipment after use, and responsibility for performance
and lack of guidelines concerning mobile equipment
Definition of spaces within the unit was mentioned
mainly in relation to the space in front of the entrance
to the patient’s room. This space has a small table the
staff uses for various purposes, such as: putting down
disposable equipment (needles and syringes), writing in-
structions on monitoring pages, putting down tests and
so on (see Additional files 2 and 3: Table S3 and S4). As
arose from the interviews, there is confusion as to the
definition of that space and the proper location of equip-
ment and instruments within the unit after removal
from the patient’s room (after use or following a mal-
function). It is not clear which equipment has been ster-
ilized and cleaned and which has not, where equipment
that needs to be removed should be placed so it is clear
that it has not yet been sterilized, and who is responsible
(see Additional files 2 and 3: Table S3 and S4). Another
point is the absence of clear guidelines and disagreement
concerning the use of mobile equipment and other items
within a patient’s room, such as stethoscope, cellphone,
papers, stamp, etc. The staff members expressed uncer-
tainty as to when to use, mark or disinfect these items
and had different perspectives concerning the use of per-
sonal equipment in patients’ rooms (see Additional files
2 and 3: Table S3 and S4).

Challenges in the transition from “clean” to “dirty” areas in
the course of treatment and back
This issue was mentioned only by nurses, when they de-
scribed how they operate when caring for patients. All of
them knew how to explain the guiding principle of their
work, which is to begin by treating the patient’s “clean”
areas (areas that do not involve excretions) and to end
with the “dirty” areas (the digestive system), to avoid
transferring bacteria from the dirty areas to the clean
ones. However, the nurses described complex treatment
situations that require them to move between areas: to re-
move gloves, sanitize hands and to continue the desired
action (see Additional files 2 and 3: Table S3 and S4).

HH training and reminders
The issue of training was mentioned many times and in
different contexts by staff members in different sectors.
The physicians and nurses reported that on the one
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hand there are numerous training sessions, study days,
and computer software teaching HH. However, they
pointed to elements currently missing in the training
that create confusion and deficiency. For example, the
lack of customized training for each sector and for
specialized work in the ICU. The interviews also raised
the lack of training for staff not considered medical
personnel such as cleaning staff and orderlies – who
claimed that they never received systematic training re-
garding hygiene. The non-medical staff come in close
contact with patients and their surroundings and inter-
vening during their training process can help brake the
chain of infection control (see Additional files 2 and 3:
Table S3 and S4).

PD solutions for gray areas on the care continuum
Considering the gray areas mentioned in the interviews
with the different sectors, 33 individuals were identified
as “positive deviants,” who, in contrast to the remaining
52 staff members who reported confusion and frustra-
tion, practiced behavioral practices that addressed the
gray areas on the care continuum. A total of 14 practices
that support maintenance of hygiene were discovered
among the PD’s, addressing different barriers to good
hygiene in the gray areas such as the use of Tegaderm
sticker to immobilize and cover the tape holding the
tube in place, so it doesn’t contaminate the sterile area,
during insertion of a central line into the internal jugular
vein (see Additional file 3: Table S4).

Discussion
The literature is replete with attempts to design and pro-
mote customized guidelines to reduce infections during
the care continuum. However, the present study suggests
that despite the importance of the written guidelines,
they cannot cover all the different situations that arise
during the care continuum that may result in the spread
of hospital infections. The lack of solutions for different
areas of the care continuum creates gray areas where
some staff members do not know or are unaware of
what is required of them, leading to confusion, frustra-
tion, and various interpretations by them. Gurses et al.
[12] found that staff compliance with unit guidelines in-
creases when they know the accepted norms and expec-
tations of their unit and guidelines are less vague. It is
also important to clearly define roles and responsibilities
for performing specific tasks and meeting guidelines
[12]. Two issues that arose from the present study and
were discussed by Kim et al. [33] are adapting to chan-
ging medical situations and moving between clean and
contaminated areas. Most staff members stated that
existing infection control guidelines do not take into ac-
count for many medical conditions they encounter daily
when priorities change, such as urgent resuscitation.

Staff members also pointed to the need for HH solutions
in situations such as bathing the patient, when staff
members’ hands go back and forth repeatedly between
dirty areas (e.g. catheter) and clean areas such as the in-
tubation tube.
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.
Srigley et al. [16] concurred and criticized the literature
that has often focused on the planned behavior theory,
whereas HH is usually an automatic, spontaneous, re-
petitive behavior affected by the perception of the con-
text and environment. The movement of staff members
between tasks is complex and identifying some of the
specific situations when HH needs to be performed is a
challenge. The study by Fuller et al. [34] tried to solve
the complex continuous problems of the staff by creat-
ing hints to help the staff remember hygiene procedures.
The study suggests that future interventions should be
developed in cooperation with staff to build an “if then”
program: “if X happens then I will do Y”.
The PD approach we used in this study addresses the

need to develop practices that arise from the professional
community, follows the “if then” model, and provides re-
sponses in situ to gray areas on the care continuum. The
study shows it is possible to identify staff members who
found solutions, big and small, that are not written or rec-
ommended in the accepted “five moments” guidelines but
address “problematic” and vague situations on the care
continuum. One example is taking a blood sample from a
patient in an isolation room. The guidelines focus on the
order of actions to be followed while performing the task,
but not what happens when the sample is removed from
isolation room pending transfer to the laboratory via the
vacuum tube collection system located in the middle of
the unit. There is a lack of uniformity as to how staff
members perform this action, and each tends to interpret
it differently.
In one example, we observed a nurse PD take samples

from a patient’s room according to accepted procedure,
then place the test tubes on a desk in the patient’s room
adjacent to the exit. The nurse removed her gloves and
robe, performed HH, and obtained a special plastic bag
for the samples. She then placed her hand inside the bag,
returned to the room entrance and picked up the samples
from the inside of the bag (without direct contact between
the samples and her hand or the outside of the bag) and
tied it at the top. Next, she placed the samples into the
vacuum tube collection system without contaminating the
environment, her hands or the laboratory technician. This
example displays ingenuity and effectiveness, because it
demonstrates how with one small action a long cascade of
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infection transfer is broken and that wisdom and expertise
are in the hands of community members. This solution
does not require special resources, is not written in the ac-
cepted guidelines, and is a simple behavior practice that is
not considered a work method that most staff members
use, that grew out of conditions on the ground and can be
duplicated and learned by other staff.
Our study findings indicate that there are numerous

individuals who find solutions to the gray areas. The cre-
ative and practical solutions of PDs can often address
barriers and difficulties on the care continuum that were
raised by the staff. Because these solutions come from
the community, it is very likely that people within the
system will be more open to adapting them [35]. The
power of a solution that comes from the community also
speaks to the issue of implementing guidelines. One of
the barriers that arose in the present study is healthcare
workers feeling that whoever wrote the guidelines is un-
familiar with the complexity of the work on the ground.
We found that identifying PD staff members has a posi-
tive effect on the enthusiasm of the staff to participate in
improving infection control. Furthermore, disseminating
new ideas from staff members creates an environment of
eagerness to find even more constructive ideas.
It is important to note that we are not suggesting ig-

noring existing guidelines, on the contrary, they are the
scientific building blocks that need be used in practice.
Our contribution is a tool kit that can be used to
minimize the existing ambiguities between the written
guidelines and work practices. The tool kit is composed of
PD practices demonstrated through videos, face-to-face
discussions and simulations. They are recommendations
taught by the PD staff to their colleagues and thus diffused
throughout the work environment. The findings that
rise from this study are solutions from the ground (bot-
tom up), an important resource that can help design
community-based intervention programs customized to
a hospital unit profile. The PD can be used to create
“unwritten guidelines” that are derived from actual
people and implemented in the medical unit’s work en-
vironment. It stands to reason that this solution should
be the easiest and best one to implement, since it
makes sense both from a principled and practical point
of view and is viewed by the staff as an efficient solution.
Community involvement in building the infrastructure
will lead to more openness and a multi-systemic effort to
reduce infection rates in hospital units. Another study
contribution is that it transfers the weight from focusing
on the guidelines to focusing on practical solutions. Fur-
thermore, as opposed to previous PD studies that focused
only on the “how,” this study focuses on the “why” – the
staff ’s reasons and barriers; revealing the shortcomings of
writing additional guidelines and structured programs and
showing how the PD approach can address gaps. Previous

studies focused on behaviors and less on the reasons for
barriers, such as were pointed out during this research
that could be resolved using the PD approach. The re-
search contribution is also based on a variety of examples
and adaptations that can be demonstrated through simu-
lations to staff with different responsibilities in diverse
units [20–23].

Limitations
From the staff members’ interviews and observations,
we found that hygiene and the prevention of HAI are
considered sensitive subjects of great concern to unit
staff, and even more so to hospital administrations.
However, observing staff members can elicit feelings of
resistance and stress and a tendency not to change
behavior (the Hawthorne effect [36]). In our study we
searched for the exceptional positive practices, and
therefore, despite the social desire of the Hawthorne ef-
fect, it was not an issue since the staff won’t try to
“hide” or change behavior because mistakes were not
observed\relevant. During our observations we empha-
sized that the research goal was to identify the gaps and
the positive behaviors and not problems with staff,
thereby reducing resistance. In addition, the interviews
were in hospital ICUs that have their unique features
and organizational culture, and we hope the study find-
ings can be extrapolated to other units.

Conclusions
The present study characterized the gray areas in the care
continuum that were explained by the staff, and where so-
lutions were found through PD practices. Instead of
investing in writing additional and specific guidelines for
different situations and developing training programs for
their implementation, it is important to encourage hos-
pital personnel to create their own solutions for different
situations on the care continuum, and to disseminate
them in the units to achieve a bottom to top change.

Additional files

Additional file 1: Table S2. Semi-structured interview protocol sample
questions. (DOCX 17 kb)

Additional file 2: Table S3. Grey area themes and selected interviewees’
quotes. (DOCX 26 kb)

Additional file 3: Table S4. Gray area themes - PD Interviewees’
description and selected quotes. (DOCX 27 kb)

Abbreviations
CDC: Center for Disease Control and Prevention; DAD: Discovery & action
dialogue; EU: European union; GICU: General intensive care unit;
HAI: Healthcare-associated infections; HH: Hand hygiene; ICU: Intensive care
unit; IHI: Institute for healthcare improvement; IPC: Infection prevention and
control; MICU: Medical intensive care unit; MRSA: Methicillin-resistant
Staphylococcus aureus; PD: Positive Deviance; USA: United States of America;
WASH: Water sanitation and hygiene; WHO: World health organization

Gesser-Edelsburg et al. Antimicrobial Resistance and Infection Control           (2018) 7:124 Page 8 of 10

https://doi.org/10.1186/s13756-018-0418-x
https://doi.org/10.1186/s13756-018-0418-x
https://doi.org/10.1186/s13756-018-0418-x


Acknowledgements
The authors would like to thank all the participants of this study and the
Israel National Institute for Health Policy Research for funding the research. In
addition, the authors would like to thank Prof. Arvind Singhal for his
ongoing consultancy to the research.

Funding
This research was funded by the Israel National Institute for Health Policy
Research, grant number .א\134\2016

Availability of data and materials
Requests for more detailed information regarding the study can be
addressed to the corresponding author.

Authors’ contributions
AGE is the principal investigator and she has conceptualized the study,
participated in the field research, written the manuscript and taken full
responsibility for the study. RC is the research coordinator and assistance
researcher together with AMH. Both RC and AMH participated in the field
research, data analysis and written the manuscript. MZ is an external
consultant, she was involved in conceptualized the study, preforming
statistical analysis and read the manuscript draft and revised it critically for
important intellectual content. PVvH, SS, SB, UT, EOH and AM were involved
in the field research as being on Hadassah Hospital medical staff ICU’s and
Clinical Microbiology and Infectious Diseases unit. LL, DS and AS are the co-
principal investigators of the study. They all read the manuscript draft and
revised it critically for important intellectual content. All authors read and
approved the manuscript.

Ethics approval and consent to participate
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 Medical Center Helsinki Committee
(confirmation number 135–16-BNZ). All the study participants gave their
consent to participate in the research. The research does not provide any
medical or personal information by which each participant can personally
identified, thus anonymity it being ensured.

Consent for publication
All the study participants gave their consent to publish the research.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Public Health, University of Haifa, 199 Aba Khoushy Ave., Mount
Carmel, 3498838 Haifa, Israel. 2The Health and Risk Communication Research
Center, University of Haifa, 199 Aba Khoushy Ave., Mount Carmel, 3498838
Haifa, Israel. 3Midgam Consulting & Research Ltd., 7 Metsada St, 5126112 Bnei
Brak, Israel. 4Hadassah University Medical Center. Ein Kerem, P.O. Box 12000,
9112001 Jerusalem, Israel. 5Rambam Health Care Campus, P.O. Box 9602,
3109601 Haifa, Israel. 6Bnai Zion Medical Center, 47 Golomb St, P.O.B. 4940,
3104802 Haifa, Israel.

Received: 22 June 2018 Accepted: 10 October 2018

References
1. Allegranzi B, Nejad SB, Pittet D. The burden of healthcare-associated

infection. In: Pittet D, Boyce JM, Allegranzi B, editors. Hand hygiene: a
handbook for medical professionals. 1st edition ed. hospital medicine:
current concepts. Hoboken: Wiley; 2017. p. 1–7.

2. WHO. Health care-associated infections. In: Fact sheet; 2011.
3. Van Itterbeeck J, van Huis A. Environmental manipulation for edible insect

procurement: a historical perspective. J Ethnobiol Ethnomed. 2012;8:3.
https://doi.org/10.1186/1746-4269-8-3.

4. Zingg W, Cartier V, Walder B. No association between ultrasound-guided
insertion of central venous catheters and bloodstream infection: a
prospective observational study. J Hosp Infect. 2015;90(1):82. https://doi.org/
10.1016/j.jhin.2015.01.007.

5. State Comptroller. Annual Control Report 63c for 2012 and for accounting
for financial year 2011. Jerusalem: The State Comptroller and Ombudsman
of Israel; 2013.

6. Storr J, Twyman A, Zingg W, Damani N, Kilpatrick C, Reilly J, et al. Core
components for effective infection prevention and control programmes:
new WHO evidence-based recommendations. Antimicrob Resist Infect
Control. 2017;6:6. https://doi.org/10.1186/s13756-016-0149-9.

7. Eggimann P, Pittet D. Infection control in the ICU. Chest. 2001;120(6):2059–93.
8. Burke JP. Infection control - a problem for patient safety. N Engl J Med.

2003;348(7):651–6. https://doi.org/10.1056/NEJMhpr020557.
9. Berwick DM, Calkins DR, McCannon CJ, Hackbarth AD. The 100,000 lives

campaign: setting a goal and a deadline for improving health care quality.
JAMA. 2006;295(3):324–7. https://doi.org/10.1001/jama.295.3.324.

10. Allegranzi B, Gayet-Ageron A, Damani N, Bengaly L, McLaws ML, Moro ML,
et al. Global implementation of WHO's multimodal strategy for
improvement of hand hygiene: a quasi-experimental study. Lancet Infect
Dis. 2013;13(10):843–51. https://doi.org/10.1016/S1473-3099(13)70163-4.

11. WHO. Guidelines on Core Components of Infection Prevention and Control
Programmes at the National and Acute Health Care Facility Level. Geneva;
2016. Contract No.: Report

12. 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/qshc.2006.021709.

13. Boyce JM, Pittet D. Healthcare infection control practices advisory C, force
HSAIHHT. Guideline for hand hygiene in health-care settings. Recommendations
of the healthcare infection control practices advisory committee and the HIPAC/
SHEA/APIC/IDSA hand hygiene task force. Am J Infect Control. 2002;30(8):S1–46.

14. Erasmus V, 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.

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

16. Srigley JA, Corace K, Hargadon DP, Yu D, MacDonald T, Fabrigar L, et al.
Applying psychological frameworks of behaviour change to improve
healthcare worker hand hygiene: a systematic review. J Hosp Infect. 2015;
91(3):202–10. https://doi.org/10.1016/j.jhin.2015.06.019.

17. Singhal A. The positive deviance approach to designing and implementing
health communication interventions. In: Kim DK, Singhal A, Kreps GL,
editors. Health communication strategies for developing Global Health
programs. Health communication. New York: Peter Lang; 2013. p. 176.

18. Singhal A, Greiner K. Using the positive deviance approach to reduce
hospital-acquired infections at the veterans administration healthcare
system in Pittsburgh. In: Suchman AL, Sluyter DG, Williamson PR, editors.
Leading change in healthcare: transforming organizations using complexity,
positive psychology, and relationship-centered care. London: Radcliffe
publishing; 2011. p. 177–209.

19. Maryland Patient Safety Center. MRSA Field Guide 2007.
20. 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. https://doi.org/10.1086/657665.

21. 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.

22. 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. https://doi.org/10.1016/j.ajic.2013.05.013.

23. 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.

Gesser-Edelsburg et al. Antimicrobial Resistance and Infection Control           (2018) 7:124 Page 9 of 10

https://doi.org/10.1186/1746-4269-8-3
https://doi.org/10.1016/j.jhin.2015.01.007
https://doi.org/10.1016/j.jhin.2015.01.007
https://doi.org/10.1186/s13756-016-0149-9
https://doi.org/10.1056/NEJMhpr020557
https://doi.org/10.1001/jama.295.3.324
https://doi.org/10.1016/S1473-3099(13)70163-4
https://doi.org/10.1136/qshc.2006.021709
https://doi.org/10.1136/qshc.2006.021709
https://doi.org/10.1086/650451
https://doi.org/10.1086/650451
https://doi.org/10.1016/j.jhin.2006.09.026
https://doi.org/10.1016/j.jhin.2006.09.026
https://doi.org/10.1016/j.jhin.2015.06.019
https://doi.org/10.1086/657665
https://doi.org/10.1086/649224
https://doi.org/10.1016/j.ajic.2013.05.013
https://doi.org/10.1136/bmj.329.7475.1177
https://doi.org/10.1136/bmj.329.7475.1177


24. 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.

25. Mealer M, Jones J, Moss M. A qualitative study of resilience and
posttraumatic stress disorder in United States ICU nurses. Intensive Care
Med. 2012;38(9):1445–51. https://doi.org/10.1007/s00134-012-2600-6.

26. Sharma P, Davey A, Davey S, Shukla A, Shrivastava K, Bansal R. Occupational
stress among staff nurses: controlling the risk to health. Indian J Occup
Environ Med. 2014;18(2):52–6. https://doi.org/10.4103/0019-5278.146890.

27. Shorter M, Stayt LC. Critical care nurses' experiences of grief in an adult
intensive care unit. J Adv Nurs. 2010;66(1):159–67. https://doi.org/10.1111/j.
1365-2648.2009.05191.x.

28. van Mol MM, Kompanje EJ, Benoit DD, Bakker J, Nijkamp MD. The
prevalence of compassion fatigue and burnout among healthcare
professionals in intensive care units: a systematic review. PLoS One. 2015;
10(8):e0136955. https://doi.org/10.1371/journal.pone.0136955.

29. Ulin PR, Robinson ET, Tolley EE. Qualitative methods in public health: a filed
guide for applied research. San Francisco: Jossey-Bass; 2005.

30. Kalamaras J. SocNetV version 2.4. In: The social network visualizer
project; 2018.

31. Lindberg C, Downham G, Buscell P, Jones E, Peterson P, Krebs V. Embracing
collaboration: a novel strategy for reducing bloodstream infections in
outpatient hemodialysis centers. Am J Infect Control. 2013;41(6):513–9.
https://doi.org/10.1016/j.ajic.2012.07.015.

32. Bandura A. Social learning theory. Prentice-hall. Engelwood cliffs, NJ: 1977.
33. Kim YH, Jang TY. Clinical characteristics and therapeutic outcomes of

patients with localized mucosal allergy. Am J Rhinol Allergy. 2010;24(4):e89–
92. https://doi.org/10.2500/ajra.2010.24.3497.

34. Fuller C, Besser S, Savage J, McAteer J, Stone S, Michie S. Application of a
theoretical framework for behavior change to hospital workers' real-time
explanations for noncompliance with hand hygiene guidelines. Am J Infect
Control. 2014;42(2):106–10. https://doi.org/10.1016/j.ajic.2013.07.019.

35. Singhal A, Buscell P, Lindberg C. Inspiring Change and Saving Lives the
Positive Deviance Way. Bordentown: PlexusPress; 2014.

36. Monahan T, Fisher JA. Benefits of “observer effects”: lessons from the field.
Qual Res. 2010;10(3):357–76. https://doi.org/10.1177/1468794110362874.

Gesser-Edelsburg et al. Antimicrobial Resistance and Infection Control           (2018) 7:124 Page 10 of 10

https://doi.org/10.1056/NEJMoa1007474
https://doi.org/10.1056/NEJMoa1007474
https://doi.org/10.1007/s00134-012-2600-6
https://doi.org/10.4103/0019-5278.146890
https://doi.org/10.1111/j.1365-2648.2009.05191.x
https://doi.org/10.1111/j.1365-2648.2009.05191.x
https://doi.org/10.1371/journal.pone.0136955
https://doi.org/10.1016/j.ajic.2012.07.015
https://doi.org/10.2500/ajra.2010.24.3497
https://doi.org/10.1016/j.ajic.2013.07.019
https://doi.org/10.1177/1468794110362874

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Research design
	Study population
	Research tools
	Interviews
	Observations
	Video footage

	The research processes
	Stage I
	Stage II
	Stage III
	Stage IV


	Results
	Classifying the PD’s
	Gray areas on the care continuum
	Lack of uniformity in infection control procedures
	Vagueness in the guidelines concerning the extraction and sending of tests
	Uncertainty as to the definitions of “clean” or “contaminated” spaces around the unit, the location of equipment after use, and responsibility for performance and lack of guidelines concerning mobile equipment
	Challenges in the transition from “clean” to “dirty” areas in the course of treatment and back
	HH training and reminders

	PD solutions for gray areas on the care continuum

	Discussion
	Limitations

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

