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ABSTRACT

Introduction: Adherence to Clinical Practice Guidelines for sepsis can improve care processes and outcomes; however, sepsis
guideline adherence is plagued by many barriers. The purpose of this article is to report the perceived barriers for implementing a
sepsis guideline at British Columbia’s Children Hospital.

Methods: This is a mixed method study. Data were collected from clinicians using a questionnaire that covered 3 major domains
and included two open-ended questions. Quantitative data analysis focused on the Mean Overall Barrier Score (MOBS) in each
category using descriptive and inferential statistical techniques. Qualitative data were analyzed thematically through deductive
and inductive approaches.

Results: A total of 176 clinicians participated in the study. Nurses and physicians were the largest groups of participants (52.7%
and 41.2%, respectively). Nurses perceived more barriers (MOBS: 3.3; 95% CI: 3.1-3.4) compared to attending physicians
(MOBS: 3.6; 95% CI: 3.3-3.8). The most frequent type of barriers reported was contextual, including environmental and guideline
related barriers (MOBS: 3.1; 95% CI: 2.9-3.3), whereas the least barrier reported was lack of motivation (MOBS: 4.0; 95% CI:
3.9-4.2). Clinicians who were highly motivated and perceived less environmental barriers were more likely to use the guideline
(Odds Ratio of 2.2 [p = .036] and 2.2 [p = .092], respectively).

Conclusions: Motivation was the most important predictor of guideline use while contextual barriers hindered use. There-
fore, motivating the clinicians and removing external barriers offers the best chance for successful guideline implementation.
Furthermore, removing barriers for the use of sepsis guideline among nursing group needs more consideration.
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1. INTRODUCTION and decrease costs,!:33:%1 low adherence to CPGs still per-
sists. Suboptimal adherence!>>7-19 is due to several factors
including clinicians disagreement with the content of the
guideline, perceived lack of relevance to the patient popula-
tion or their practice, and resource limitations to implement
the guideline.>1-14]

Severe infections leading to sepsis are among the leading
causes of mortality worldwide.[:?! While early recognition
and treatment of sepsis can improve survival,!*! the full
benefit of therapy has not been realized. This is partly due
to the fact that while adherence to Clinical Practice Guide-

lines (CPGs)* may improve care processes and outcomes Low adherence to the sepsis guideline is also an issue at
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the British Columbia’s Children Hospital (BCCH). In 2006-
2007 a team of clinicians composed of nurses, critical care
specialists and pediatricians at BCCH developed and im-
plemented a sepsis guideline that yielded low adherence
rates and was virtually ignored by clinical staff.?! In 2014,
cognizant of this issue we developed a new sepsis guide-
line based on the AGREE II (Appraisal of Guidelines for
Research & Evaluation II) approach.!>'3] The elements of
our guideline were similar to the American College of Criti-
cal Care Medicine/Pediatric Advanced Life Support clinical
practice guidelines of which was co-authored by one of our
authors (NK).['®! At the same time, we conducted a literature
review about benefits, pitfalls and possible solutions for the
implementation of sepsis guidelines that was reported else-
where.®] Meanwhile, in an effort to improve adherence to
sepsis guideline, we conducted a survey (present project) to
identify the barriers using an accepted framework!!”-8) and
identify mechanisms to circumvent them when implementing
the guideline. The purpose of this manuscript is to report
the barriers identified for implementing a sepsis guideline at
BCCH."! Findings of this study can be useful for various
members of multidisciplinary clinical teams who are in the
front line of taking care of potential pediatric sepsis patients
using clinical practice guidelines, including nurses, physi-
cians, and allied health staff of various secondary, tertiary
and quaternary care centers.

2. METHODS

This is a nested mixed method transformative study!?%2!1 con-
ducted at BCCH, the only tertiary pediatric care center in the
province of British Columbia serving a population of almost
5 million.[>'°1 BCCH serves as a center for clinical care, re-
search and education and is affiliated with the University of
British Columbia (UBC). The UBC Research Ethics Board
approved the project protocol and waived signing consent for
participation (CW11-0236/H11-02266). Data were collected
from BCCH clinicians using a questionnaire!!”! that assesses
barriers related to three major areas related respectively to
knowledge (including two domains of lack of familiarity
and lack of awareness), attitudes (including four domains
of lack of agreement, lack of outcome expectancy, lack of
self-efficacy and lack of motivation) and behavior (especially
the domains of contextual barriers composed of environmen-
tal and guideline-related factors).['":!”1 These three areas
were initially proposed by Cabana to asses barriers to the
optimal application of guidelines among clinicians and have
been widely accepted as a robust method for identifying bar-
riers to guideline adherence.!'!-?>23] Domain framework and
structure of the questionnaire can be found in Table 1. The
final questionnaire included 32 items composed of the 22
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questions of the original questionnaire,!'” 7 demographic
questions and three questions to assess additional contextual
factors (collaboration in workplace, existing care processes,
colleagues’ opinion). The qualitative section is nested!?"’
within quantitative questions and included two open ques-
tions to assess the most important incentive and barrier.%-2!!

The questionnaire uses a 6-point Likert scale (0-5) ranging
from “strongly disagree” to “strongly agree” (higher scores
mean fewer barriers). A domain-specific “barrier score” was
calculated as the mean value of the item specific scores for
the domain, resulting in an overall score between 0 and 5.
Where required, we dichotomized Likert scores, with Likert
scores of 0, 1, 2 classified as “No” and scores of 3, 4 and 5
classified as “Yes”.

Content and face validity of the questionnaire was established
by a team of 5 experts including an epidemiologist, pediatri-
cian, health education and behavior modification specialist,
critical care specialist and nurse. The internal consistency of
the questionnaire was good, as demonstrated by a Cronbach
alpha coefficient of 0.81, when assessed in a pilot study of
16 people. In this study convenient sampling was used. In
so doing, we circulated the electronic questionnaire through
the hospital clinician email list and the hard copy version
by nursing team among all the clinicians in areas where the
sepsis tool was intended for use. We encouraged participa-
tion by follow-up emails, announcements and phone calls.
Participation in the study was voluntary. Data were collected
through both REDCap (Research Electronic Data Capture)
online data collection system and a paper version of the
questionnaire.

Quantitative data were analyzed using descriptive (point es-
timates and 95% confidence intervals) and inferential sta-
tistical techniques (independent #-test, chi-square test and
one-way analysis of variance [ANOVA]) using SPSS 16. We
used logistic regression to identify the barriers related to the
previous use of the guidelines among various categories of
clinicians (nurses, physician and allied health staff).

Answers to open questions were analyzed thematically first
using the domains in Table 1, through a deductive coding
method. For example, lack of time and lack of staff were both
coded as “contextual” barriers (more specifically, environ-
mental). Two coders specialized in guideline implementation,
barriers to change, medical anthropology, and medical and
nursing education used the qualitative data to categorize the
answers into one of the barrier domains or sub-domains using
ATLAS ti (qualitative data analysis software), as well as Mi-
crosoft Word. Data that did not fit into any of these domains
were coded inductively and new codes were assigned to these
data. For example, answers such as “Need clinical autonomy
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for decision making” was coded as “power for decision mak-
ing”. Lack of agreement among the coders was discussed
with a third person specialized in guideline implementation
and behavior modification and final decision was made after
discussing with the original coders. After analyzing answers

to open-ended questions, findings were given as numbers and
percentages by grouping the answers.[?*2!l In interpreting
the results we used motivation and lack of inertia of previous
practice interchangeably.!'”!

Table 1. Domain framework and structure of the final questionnaire

Domains Number of questions
Barriers related Domain 1: Lack of familiarity 1
to knowledge Domain 2: Lack of awareness 1
Domain 3: Lack of agreement 5
Barriers related Domain 4: Lack of outcome expectancy 2
to attitudes Domain 5: Lack of self-efficacy 1
Domain 6: Lack of motivation 1
Domain 7: Environmental factors (such as lack of time, resources, 10
Barriers related Contextual barriers (including reimbursement, organizational constraints and liability)
to behavior environmental and guideline factors ~ Guideline related barriers (such as characteristics of 1
altogether) barriers: 11 questions guideline and, presence of contradictory guidelines)
Previous use of the BCCH sepsis guideline 1
s Demograp'hic questions ' 7
. The most important barrier 1
Open ended questions - - .
The most important incentive 1
Total 32
3. RESULTS in the hospital was 9 years (95% CI: 7.7-10.4).

3.1 Demographic characteristic of the participants

In total 176 people completed the questionnaire. Table 2
shows the distribution of the participants by their demo-
graphic characteristics. Nurses and physicians (attending
physicians and medical trainees) were the largest groups of
participants, with 52.7% (87/165) and 41.3% (68/165), re-
spectively. The majority of the participants (80.5%, 132/164)
were females and mostly in the age group of 20-34 years
(52.1%, 85/163). Most of the respondents (58.9%, 96/163)
did not have a leadership role and the mean work experience

3.2 Barriers domains

Only 55.7% (98/176) of the respondents including 66.2%
(45/68) of the physicians and 51.7% (45/87) of the nurses
were familiar with the guideline. Familiarity with the guide-
line among the clinicians who played leadership roles (such
as program managers, clinical nurse coordinators and medi-
cal directors) was significantly higher (68.7%, 46/67) than
frontline clinicians who had no leadership roles (47.9%,
46/96); x> = 6.9; df = 1; p = .009.

Table 2. Distribution of the participants by demographic characteristics

Frequency Percent (%)
Nurse 87 52.7
Physician (Attending physicians and medical trainees) 68 41.3
Pharmacist 7 4.2
Role R .
Respiratory therapist 2 1.2
Others 1 0.6
Total 165 100.0
Male 32 19.5
Sex Female 132 80.5
Total 164 100.0
20-34 years 85 52.1
35-49 years 51 31.3
Age 50-64 years 26 16.0
65 years or older 1 0.6
Total 163 100.0
Yes 67 41.1
Leadership role No 96 58.9
Total 163 100.0
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The mean overall barrier score (MOBS) among those who
were familiar with the guideline was 3.4 (95% CI: 3.3-3.5).
Nurses perceived more barriers (MOBS: 3.3; 95% CI: 3.1-
3.4) compared to attending physicians (MOBS: 3.6; 95% CI:
3.3-3.8); however, one-way analysis of variance (ANOVA)
showed that the difference was not significant in our sample
(F: 1.02; p = .40, df = 4).

Table 3 shows the scores for all domains of the barrier frame-

work among those who were familiar with the guideline. The
most frequent barriers reported were contextual including
environmental factors such as lack of enough resources and
guideline related, whereas the least reported was lack of
motivation (MOBS: 3.1 and 4.0, respectively). In addition,
answers by 49 individuals to open questions confirmed that
most of the reported barriers (53.1%, 26/49) were related
to contextual factors, including environment (38.8%, 19/49)
and guideline related (14.3%, 7/49) (see Table 4).

Table 3. Mean barrier score of the domains (higher score means fewer barriers) (N = 98)

D . M 95% ClI
omain ean Lower Bound Upper Bound

Knowledge Lack of familiarity 34 3.3 3.6
Lack of awareness 37 35 3.8
Lack of agreement 3.8 3.7 3.9
. Lack of outcome expectancy 31 2.9 3.3
Attitudes lack of self-efficacy 85 33 3.7
Lack of motivation 4.0 39 4.2
Contextual barriers (including environmental and guideline factors altogether) 3.1 3.0 3.2
Behavior Contextual barriers: environmental factors 31 3.3 3.2
Contextual barriers: guideline factors 3.2 3.0 34

Table 4. Most frequent barrier to the use of BCCH sepsis
guideline

Frequency Percent (%)
Contextual Guideline barriers 7 14.3
barriers Environmental barriers 19 38.8
Familiarity 23 46.9
Total 49 100.0

Seventy percent of the nurses (26/37) and 64.1% of the
physicians (25/39) who were familiar with the guideline
mentioned that they had used it. These clinicians reported
significantly fewer barriers to its use as compared to those
who never used the guideline before (MOBS: 3.5; 95% CI.:
3.4-37 vs. 3.2; 95% CI: 3.1-34; t =-2.61,df =81, p =
.011). The differences between users and non-users of the

guideline were significant for domains of awareness, lack
of agreement, lack of motivation and contextual factors (see
Table 5). These findings were used to develop a predictive
model for the previous use of the guideline. The final model
indicated that clinicians who were highly motivated (OR:
2.2; p =.036) and perceived less environmental barriers (OR:
2.2; p =.092) were more likely to use the guideline.

In response to the open questions, the most important incen-
tive to use the guideline was expected improved outcomes
mentioned by 52.9% of the staff (37/70). A few other incen-
tives emerged that included autonomy to apply the guideline,
power for decision making about care plan and the way CPG
is presented in the unit (see Table 6).

Table 5. Relationship between previous use of the sepsis guideline and various barrier domains

Levene’s Test for assuring equality of variances

t-test for Equality of Means

. Sig.
F Sig. ! daf o taied)

Lack of familiarity 0.106 0.746 -1.915 81  0.059
Lack of awareness 1.519 0.221 -2.396 81 0.019
Lack of agreement 2.367 0.128 -2.244 81 0.028
Lack of outcome expectancy 0.003 0.954 -1.317 81  0.192
Lack of self-efficacy 0.021 0.884 -1.701 78  0.093
Lack of motivation 1.447 0.232 -2.824 80  0.006
Co.nte>'<tual barriers (including environmental and 0.03 0.864 2052 81 0043
guideline factors)
Contextual barriers: environmental factors 0.062 0.803 -2.225 81  0.029
Contextual barriers: guideline factors 3.408 0.069 0.76 75 045

Published by Sciedu Press
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Table 6. Most important incentive for using the BCCH
sepsis guideline

Frequency  Percent (%)
Outcome expectancy 37 52.9
High quality guideline 10 14.3
Lack of environmental barriers 14 20.0
Familiarity with guideline 4 5.7
Other factors (autonomy to apply,
power for decision making, how CPG 5 7.1
is presented in the unit)
Total 70 100.0

4. DISCUSSION

We reported the advantages, barriers and solutions for the
implementation of sepsis guideline elsewhere based on liter-
ature review and expert opinions.[*) We have also reported
the process of improving BCCH sepsis guideline in another
study.?! As a follow up, we conducted the present study in
order to identify barriers for the use of sepsis guideline at
BCCH. We found that around half (44.3%) of the respon-
dents, including about half of the nurses (48.3%) and one
third of the physicians (33.8%) were not familiar with BCCH
sepsis guideline, which would result in underutilization of
the guideline. Even though familiarity does not guarantee
that the guideline will be used, lack of familiarity usually
results in non-utilization.>32*25 Nursing and physician
groups are the main members of multidisciplinary care teams
and play a critical role in guideline implementation.>3 The
lack of familiarity with guidelines among both nurses!”! and
physicians!”-2 has been shown as an important barrier to the
guideline application.!>7-26!

In contrast, clinicians who played leadership roles (such as
program managers, clinical nurse coordinators and medical
directors) were significantly more familiar with sepsis guide-
line compared to other clinicians (such as frontline staff and
opinion leaders). This may be due to involvement of these
leaders in guideline development to a greater extent than
other stakeholders. In fact, the BCCH sepsis guideline was
developed by a few clinical leaders only, which confirms
this assertion.[?! In our previous report we recommended
stakeholders’ involvement in developing guidelines as key
factor for the successful implementation of sepsis guideline
at BCCH.!?! Greater familiarity of the clinical leaders with
the guideline may also be related to better integration and im-
proved communication of these staff as compared to frontline
workers. In general, integrated individuals, can have sooner
access to information because they are closely aligned with
most individuals in their community of practice.!?’-30!

The finding that nurses perceived more barriers to the use of
the guideline than attending physicians, although statistically

38

not significant, is important for implementation as nurses
are usually the frontline professionals to assess, triage and
start emergent treatment for sepsis.[*!! Therefore, in the im-
plementation phase, we may need to pay more attention to
the identification and removal of the barriers to the use of
guidelines among this group. One multicenter study in 27
hospitals showed that more than 90% of physicians, adminis-
trators, and pharmacists, as well as 96% of nurses assigned
primary responsibility for patient safety to nurses.!”!

Our study showed that contextual barriers were the most
frequently reported barriers to implementation, whereas lack
of motivation represented the least frequent challenge. In
addition, our predictor model showed that clinicians who
are highly motivated are more likely to use the guideline.
This indicates that strong motivation may overcome contex-
tual barriers on the application of the guideline. Therefore,
an important approach for successful implementation of the
guideline is to motivate the clinicians (nurses, physicians
and allied health), and the best way is to involve them in
the development and implementation of the guideline.!>
One effective way to motivate frontline clinicians such as
nurses is through the development of communities of prac-
tice around guideline implementation.*! More involvement
creates opportunities for working in teams and is associated
with considerably more guideline adherence compared to
non-team model (80% vs. 40%, respectively).l*! In addition,
it is important to mitigate contextual barriers especially envi-
ronmental barriers such as lack of enough resources because
these barriers can derail successful implementation and may
demotivate staff. Learning from our experience, we have
developed a list of recommendations that can be found in
Table 7. Future research needs to be implemented in order to
explore if following these recommendations and addressing
barriers identified in this study will improve adherence to
the guidelines and subsequently improve clinical outcomes.
These findings can also be helpful in other healthcare centers
(secondary, tertiary and quaternary) especially for nurses
as frontline professionals for starting emergent sepsis man-
agement process®!! through the implementation of sepsis
guideline.

Findings of this study should be interpreted considering a
few limitations. First, we used convenient sampling in our
study. Second, qualitative data were collected through open
questions and not through interviews or observations. In ad-
dition, we have only considered barriers reported in Cabana’s
model. Other models may suggest different types of barriers
to be considered for implementing guidelines. However, we
believe that these limitations have not detracted from the
aims and findings of our study.
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Table 7. List of recommendations for facilitating implementation of guidelines

Use a systematic approach that highly values the involvement of frontline clinicians in the entire process of development and implementation of
guideline:
A. CPG development:
*  We recommend using AGREE Il and PDSA cycle if you are developing a new guideline .
¢ Include significant emphasis on team work and stakeholder involvement.
B. CPG implementation:
e Start with identifying barriers:
0  Use an appropriate framework such as Cabana’s barrier framework.
. Involve representatives of as many stakeholders in the entire process as possible:
o Involve physicians and nurses in process and also in the leadership of implementation project.
o Involve representatives of all age groups especially young and less experienced staff.
o Involve non-leader staff (frontline clinicians) and opinion leaders, as well as leaders.
¢ Manage the barriers:
0  To manage barriers related to knowledge:
= Develop awareness interventions for improving knowledge about the guideline and consider following issues in this way:
»  Inform the staff about desired guideline, where and how they can have access to that; make the guideline as accessible as possible.
»  Pay more attention to physicians, nurses and trainees especially to non-leader staff (frontline clinicians) among these groups.
»  Ask leaders to inform non-leaders and young staff who might not feel integrated enough to the system.
0  To manage barriers related to attitude:
= Motivate the staff.
= Involve as many stakeholders as possible in the development.
= Involve as many stakeholders as possible in the implementation.
= Create communities of practice around guideline.
o  To manage external factors:
= Control environmental factors, for example:
»  Provide more managerial support.
»  Provide enough resources (time and staffing) especially in the peak hours.
= Control guideline related barriers especially among the nurses:
»  Quality of guideline:
v' Use systematic approach for developing (if you are developing a new guideline) and evaluating guideline (if you are using an
already developed guideline).
v Use IHI (Institute for Healthcare Improvement) model in combination with AGREE (Appraisal of Guidelines for Research &
Evaluation) 11 instrument is one of good approaches we have tested and reported .
»  Multitude of the guidelines:
v' Make it clear which CPGs your organization is supporting.
v Keep the number of CPGs as low as possible.

5. CONCLUSION

Even though contextual factors were the most frequently
reported barriers, motivation was the most important factor
determining if the guidelines will be used. Therefore, mo-
tivating the clinicians such as nurses, physicians and allied
health for using the guideline may better improve their appli-
cation. In addition, it is important to account for and control

contextual barriers as much as possible. Furthermore, remov-
ing barriers for the use of sepsis guideline among nurses, as
the starters of managing potential sepsis cases, needs more
consideration.
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