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ABSTRACT

Background: Implementing high reliability
organization principles can enhance quality
and safety in healthcare. Evidence-based
instructions on how to effectively change the
organizational culture in healthcare setting are
required.

Objectives: A systematic review investigating
methods, facilitators, and barriers to assist
healthcare organizations in becoming a high
reliability organization.

Method: Literature searches were performed
in  PubMed, MEDLINE, CINAHL-Complete,
EMBASE, and Scopus for articles published
between January 2012 and October 2017. The
included articles were case reports, case
studies, and protocol development studies on
implementing high reliability organization
principles. The articles were appraised using a
modified Critical Appraisal Skills Programme
tool. Thematic synthesis was conducted using
manual coding.

INTRODUCTION

Improving patient safety and quality of care is
a high priority within the healthcare
organizations. However, there is a long way to
go. Medication errors cost $1.2 billion annually
to the Australian hospital system. [1]
Furthermore, it has been estimated that one
third of deaths in USA are due to medical

Results: Of the 14 eligible articles nine were
case studies, four were case reports, and one
was a framework development report. The
study populations varied from whole
healthcare systems to a single department of a
hospital. The most common methods were
supportive leadership, staff education, and
analysing the safety events and sharing the
knowledge. Cost was one of the barriers.
Remuneration came in reduction of safety
events and costs avoided.

Conclusion Implementing high reliability
organization principles in healthcare settings is
slow and challenging, but doing so improves
quality, resilience, and safety, thus increasing
productivity.

Keywords: high reliability organization,
healthcare, quality improvement, patient
safety, medical error.

errors and [2] about 40% of patient injuries in
hospitals are preventable. [3]

Some organizations manage risks better than
others. A distinctive characteristic to all high
reliability organizations (HRO) is that they
operate in uncertain, high-risk environments
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without serious accidents. [4] Furthermore,
they prioritize safety over other performance
pressures and create an environment in which
potential problems are anticipated, detected
early, and responded to early enough to
prevent serious consequences. [4]

The five principles of HROs’ are: preoccupation
with failure, reluctance to simplify, sensitivity
to operations, commitment to resilience, and
deference to expertise. [5]

Organizations  preoccupied with failure
understand that even small errors can be clues
of bigger failures in the system. Thus, they
encourage people to ask questions and report
errors or mistakes. [6] Furthermore, they
recognize the expectations and situations
where practices are performed may fail. [7]
These situations include recent changes in
supervision, delegation of tasks without
follow-up, shortage of staff, and lack of proper
communication between the staff. [8]

HROs resist simplifying explanations to
problems. Instead, they develop more
complete, detailed, and wider view of the
situation. [9] HROs are sensitive to operations
by supporting the routine work in front line,
and by viewing near-misses as opportunities to
better understand what went wrong and how
it could be prevented in the future. [10-12]
HROs are committed to be resilient in
unexpected situations. [13] They can preserve
functioning despite the presence of adversity,
they recover from untoward events, and learn
from previous unexpected events. [14, 15]
HROs defer to expertise when an accident has
happened. That means the authority migrates
to the people with most knowledge and
experience instead of those highest in
hierarchy. [16-18]

HROs are able to achieve the balance between
safety and production. HROs and healthcare
organizations both operate in uncertain, high-
risk environments. Adapting HRO principles in
healthcare can help healthcare organization to
improve their safety and quality performance.
[19] The amount of published reports of
applying HRO principles in healthcare is slowly
increasing but to our knowledge, there is no
current systematic review of the common
barriers and facilitators for HRO principles in
healthcare.

The aim of this systematic literature review is
to provide a knowledge synthesis of HRO
processes in healthcare and thus help the
leaders in healthcare organizations to decide
whether to pursue HRO status. The specific
objectives for this literature review are 1) to
discover the means to achieve HRO status, 2)
to detected possible challenges, and 3) to
evaluate the long-term benefits a health care
organization can gain by achieving and
maintaining the HRO status. The conclusions
in this systematic literature review are based
on 14 peer-reviewed journal articles published
during the last five years.

METHODS

The systematic literature review focused on
identifying common barriers and facilitators of
healthcare organizations successfully
transitioning to a high reliability healthcare
organization by addressing the following

questions:

1. How can a healthcare organization achieve
a HRO status?

2. What are the long-term benefits of
maintaining HRO status?
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Search strategy

A PRISMA systematic literature review
framework was used to increase the
transparency and reliability of the review. [20]
The literature search was conducted in
PubMed, MEDLINE, CINAHL-Complete,
Embase and Scopus databases in order to
uncover medical, international biomedical,
and management literature. The search was
conducted between 4 November 2017 and 6
November 2017. PICOS framework was used
for developing focused literature search
strategies. PICOS stands for population,
interest, comparison, outcome, and study
design. [21] In this case, population was
healthcare organizations. Interest was
implementing high reliability concept and
comparison was the situation before the
change. Relevant outcomes were to
understand the approaches, challenges and
benefits health care organizations have had
while implementing high reliability concepts.

The search terms included: HIGH + RELIABILITY
+ ORGANIZATION, HIGH + RELIABILITY +
ORGANIZATIONS. Where possible, the
exclusion criteria were used for limiting the
search in databases. To include as many
relevant articles as possible, further resources
were detected by scanning bibliographies of
matching articles and by using “similar articles”
function in PubMed and “related documents”
function in Scopus. The journal articles found
during searching were stored and organised in
Endnote X8 software (Clarivate Analytics,
USA).

After removing the duplicate articles, titles and
abstracts of studies were screened for
potential eligibility. The articles that met the
inclusion criteria were selected and entered to
the final analysis. Full texts of potentially
eligible studies were retrieved for final analysis
in which the articles were assessed against the
inclusion and exclusion criteria. The studies
rejected from final analysis were not clearly
relevant to the subject of this review or were
not accessible online.

Eligibility criteria

The literature review focused on the key
requirements for successful transition process
and the long-term influences. Thus, the
included articles are case reports, case studies,
and a protocol development study. Expert
opinions and comments were excluded as well
as editorials because of their low quality of
evidence. For convenience, articles had to be
published in English and be available in
electronic format. Other formats and
languages were excluded. Only peer-reviewed
journals were included because they have a
degree of control and credibility. To ensure
currency, the review focused on literature
produced within the last five years (between 1
January 2012 and 31 October 2017). Articles
had to focus on implementing the HRO
principles in healthcare. (Table 1)
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Table 1. Inclusion and Exclusion criteria applied in the review.

Criteria Inclusion Exclusion
Healthcare Organizations
. organization outside healthcare
Population
High reliability ~ Not related to high
organization reliability
Interest concept organization
concept
Systematic Expert opinion
Study design | literature review  Expert comment
Literature review
Case report
Case study
Development of
protocol
‘i 1.1.2012- Before 1.1.2012
Publishing
date 30.11.2017
Language English Non-English
- Full text Full text not
Availability - . . .
available online  available online

Data extraction and quality assessment

The following data was abstracted from the
articles; title, author, year, characteristics and
location of the organization, study design, type
of intervention, outcome measures and their
definition according to individual studies,
follow-up time, the author(s) conclusions, and
study limitations. (Table 2 and Table 3)

The quality of the included studies was
evaluated by using a modified CASP cohort
checklist (Critical Appraisal Skills
United Kingdom). [22] This
evaluating tool was chosen because most of

study
Programme,

the selected articles are observational cohort
studies and this tool is easy to use. (Table 3)

Synthesis of results

This systematic literature review used

thematic synthesis to conceptualise the
collected information of the included articles
because the original articles did not address
the research questions directly. In thematic
synthesis, after data extraction, the data is
coded to descriptive themes and finally,
themes study

analytical according the

questions are developed. [23] Thematic
synthesis was conducted using manual coding
whereby the selected papers were read line by

line and coded into themes.
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Table 2. Characteristics of the included articles.

Reference | Study Study design Follow- | Country | Population
number up time
33 Aboumatar | Case report 9 years | USA 1 academic medical centre
etal., 2017
28 Brilli et al., | Quasi-experimental time | 3 years | USA 1 Urban Hospital
2013 series
37 Chassin & | Iterative testing to n/a USA Hospital leaders
Loeb, 2013 | develop a framework
29 Hales et al., | Participatory action lyear | USA 5 intensive care units in 1 hospital
2012 research using

prevention-appraisal-
failure method

35 Hendrich & | Case report 6 years | USA 1 healthcare system in different states
Haydar,
2017
32 Hilliard et | Case study 3years | USA 1 hospital
al., 2012
24 King etal.,, | Case study lyear | USA 54 different military healthcare
2017 providers and hospitals
30 Lyman et Participatory action n/a USA 1 intensive care unit
al., 2017 research using learning
history method
25 Lyren et Case study 3years | USA 6 tertiary care hospitals
al., 2016
31 Muething Case study 4 years | USA 1 urban hospital
etal., 2012
27 Peterson et | Case study lyear | USA 1 hospital
al., 2012
34 Pronovost Case report 3years | USA A 40-site primary care practice, 8
etal., 2015 ambulatory surgery centres, 2 home

healthcare companies, an insurance
company, and an international health
company that manages over 14
hospitals around the world

36 Saunders & | Case report 9 years | USA 11 hospitals
Brennan,
2017

26 Woodhouse | Case study 5years | USA Radiation oncology department at a
etal., 2016 university hospital
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Results of the literature review

The initial literature searches generated 153
journal articles. After removing duplications,
150 articles remained. These articles were
screened by abstract and title, reducing the list
to 19 articles. After applying
inclusion/exclusion criteria to the full text of
these articles, the number of articles in the
final literature review was 14. The PRISMA flow
diagram guided this process. [20] (Figure 1.)

four articles were case reports [33-36], and
one article was a framework development
report. [37] The study population varied from
whole healthcare systems covering several
hospitals [24, 34, 36] to a single department of
a hospital. [26, 30] The follow-up time varied
between one and nine years. (Table 2) None of
the included articles fulfilled all the modified
CASP checklist criteria. Most of the articles

demonstrated deficits in identifying
confounders and considering them in the study

design. (Table 3)

All the included articles were from the United
States. Nine articles were case studies, [24-32]

Figure 1. Prisma flow diagram.
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Thematic synthesis of the results

The synthesis of results identified nine themes
for interventions: supportive leadership,
introducing reporting system, analysing safety
events and sharing the knowledge, staff
education, development of patient safety and
quality team, implementing evidence-based
practices and standardized processes, hiring
people fit to the culture, incorporating
information technology, and implementing the
five concepts of HRO (unspecified).

Six themes for measuring the outcomes were
identified: safety  culture, employee
engagement, safety events and hospital
acquired conditions, cost, number and
duration of equipment failures, and patient

experience. (Table 4)

In addition, three main themes for facilitators
and five themes for barriers for a health care
organization becoming a HRO were identified.
The facilitators were: fewer safety events, less
hospital acquired conditions, and cost
avoidance. The barriers were: measuring
wrong outcomes, choosing wrong
interventions, different disciplines do not co-
operate, financial barriers, and increased
workload. (Table 4) The themes are discussed
in detail below.

Interventions

The key factor, found in the literature, for
successfully transforming to a HRO is support
from the leaders. Leaders should be role-
models and coaches for the staff. [26, 30, 33,
37] This requires education in specific methods
to continuously reinforce error prevention
behaviour and change management. [25, 33,
37] Many organizations demand their
executives to have education in Lean/Six Sigma

models. [33, 34, 36] All leaders should be
engaged in structured safety rounds,
implement routine safety huddles, and
participate in organizational safety briefings.
[25, 32] Leaders should work closely with the
budgeting team for budgetary decisions to be
in line with departmental and organisational
quality and safety goals. [32, 33, 37] To assess
the return on investment, business cases for
each target variable should be developed.
Ideally, the business case defines the problem
and opportunity for each target variable,
identifies root causes, and estimates costs and
savings. [24]

Another necessary act is to implement an on-
line reporting system for adverse outcomes,
near misses, and risky situations. [24, 26-28,
32, 33, 37] Then, baseline on the selected
outcome variables should be measured so that
progress can be monitored, and resources
appropriately deployed. [24, 25] After, a root
cause analysis process should be implemented
to identify and rectify causes of errors. [25-28,
31-34, 36, 37]

An important part is mandatory education for
the staff and students. [28, 32, 37] The goals
are to improve knowledge regarding human
errors and to raise awareness of high-risk
situations. [26, 30, 31, 33] Furthermore,
separate training modules teamwork and
communication skills are useful. [31, 34]
Education is also required to implement
certain safety behaviours such as standardized
handoffs, safety checks, and peer- and self-
checking. [25-27, 30, 36] The tools and skills
learned should be reinforced through constant
practice, and regular feedback by safety
coaches. [25, 27, 30, 31]
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Table 4. Thematic data synthesis.

| Analytical themes | Descriptive themes | Reference number |
INTERVENTIONS
Supportive leadership Education of leaders 24,25, 30, 32,34
Participating leaders 25,32
Role models and coaches 26, 30
Budget reallocation 24,30, 33, 35
Introducing reporting system 24,26, 27, 28, 31, 32, 33
Analysing safety events and Sharing the results 24, 25,27,30, 31, 32,33,35
sharing the knowledge Root-cause analysis 25, 26, 27, 30, 31, 32, 33, 34, 36
Observing and analysing risky situations 28,31,34
Open disclosure 35
Direct feedback 30
Audits 30
Huddles 25,30
Peer review 26, 32
Staff education 24, 25, 26, 27, 28, 30, 31, 32, 34, 36
Development of patient safety and quality team 28,31
Implementing evidence-based Check-lists 26, 36
practices and standardized Identifying roles, practices and 24
processes Standardized processes 32,36
Evidence-based practices 24
Hiring people fit to the culture 30, 36
Incorporating information technology 30, 36
Implementing five concepts of high reliability organization mindfulness 29
OUTCOME MEASURES
Safety culture 26, 27,28, 31, 32, 33
Employee engagement Attendance to education 26, 33
Documentation of the care plan 36
Accuracy in medication history collection 36
Number of failed nurse-supervisor 29
Improper notification of physician 29
Safety events and hospital Organizational quality and safety objectives 33, 34,36
acquired conditions Patient harm index 2528
Adverse drug events 24,27,28
Unnecessary blood transfusions 30
Length of intubation time 30
Asthma core measures 27
Hospital mortality 28
Number of patient discharged alive 29
Serious safety event 24,26, 27, 28, 31, 32, 33
Hospital acquired conditions 24,27, 28,30, 34,35
Cost Per domain of harm 28
Per patient 29
Cost avoidance 24,32
Average bed occupancy 29
Patient length of stay 29, 36
Number and duration of equipment failures 29
Patient experience 29,34
FACILITATORS
Fewer safety events 25,27, 28
Less hospital acquired conditions 24
Cost avoidance 24
BARRIERS
Measuring wrong outcomes 26
Choosing wrong interventions 24
Different disciplines do not co-operate 34
Financial barriers 25,29, 34
Increased workload 33
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Measuring the impact

The review identified several things that can be
measured to monitor the change. Each unit
should choose the ones most suitable and
descriptive. To track the overall process and
encourage the staff to sustain the change, the
improvement rate can be calculated by
comparing the current quarter’s or six months’
rate to the baseline. [24, 37] Different safety
events and hospital acquired conditions are
the most used measurements. [24-35] Another
common measure is change in safety culture.
[26-28, 31-33] Staff engagement can be
measured for example by measuring the
education level of the staff. [26, 33]

Facilitators for a health care organization
becoming a HRO

The article by King et al. reports almost 16%
decrease in hospital-acquired conditions and
approximately 13.5 million US dollar cost
avoidance in two years. [24] Lyren et al. report
40% reduction in serious harm events in five
years, [25] while Peterson et al. report 68%
reduction in serious safety events already after
one vyear. [27] Hilliard et al. report 70%
reduction in serious safety events after three
years. [32] The article by Brilli et al. reports
85% decrease in the number of serious safety
events per three months and they estimate
that cost of preventable harm decreases 22%
for calendar year in three vyears after
implementing the new HRO strategy. [28]

Barriers for a health care organization
becoming a HRO

The articles report several challenges to
develop a HRO. An approach to developing a
HRO that works in one unit might not work in
another one even within the same
organization. [24] It is important to choose
carefully what to measure in each unit. For
example, if serious safety events are rare, it
takes a long time to prevent one event and
thus, it takes long time to see the difference.

Organization

To keep the staff motivated it would be better
to measure something that occurs more
frequently such as hospital acquired
conditions. [25] Each unit should be involved in
determining how to implement processes and
protocols in practice. [24] Chassin and Loeb
have developed a framework with 14
components for the healthcare organizations
toward a HRO status. [37] Organizations can
use this model to check their current stage of
maturity in four different levels and plan the
next steps. [37]

Healthcare organizations are multidisciplinary
teams and people should have knowledge of
many different disciplines to effectively
collaborate. Careful attention should be paid
on training so that disciplines complement
rather than compete. [34] After education,
staff requires longitudinal learning
opportunities that incorporate mentorship and
coaching to effectively apply taught concepts
and methods within their work environment.

(33]

Time and cost are challenges to many
organizations. Especially, because it takes
more than a year to see benefits in cost. [29]
Thus, it is important to align the HRO
development targets with financial targets
from the beginning. [24] Detection of the
development targets and properly collecting
the base values are the foundation of the HRO
process. [24] However, it can be very time-
consuming. [25] Another situation where time
is required is education. Time to attend
education requires someone else doing the job
of those away or work to be postponed. [33]
Moreover, education itself costs and often,
more staff must be hired to implement the
new strategies. [25, 34]

DISCUSSION

The findings of the systematic literature review
of 14 articles suggest several interventions in
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all  organizational levels for healthcare
organizations to achieve HRO status. The most
common types of interventions are Staff
education, supportive leadership, creating a
reporting system, and analysing the safety
events and sharing the knowledge. [24-28, 30-
36] The main barriers for organizations are
time, cost, and focusing on wrong methods
and outcomes. [24, 25, 27, 28] Benefits come
in reduction of serious safety events and cost
avoidance. [24-26, 29, 33, 34]

Staff education is especially important in
healthcare organizations because the high
workforce turnover rate creates a demand for
constant education and induction for new
workers. [38] Supportive leadership decreases
the turnover rate and increases employee
engagement in change. [39, 40] The
importance of supportive leadership can be
seen in circumstances where there is a lack of
support. Healthcare workers routinely
observe unsafe conditions, behaviours, and
practices, but often fail to bring those
problems to information. [41] One reason is
the intimidating behaviour healthcare workers
are exposed when reporting safety problems.
[42] In fact, the leading system-based cause for
errors is a culture in which concerns are not
reported because of the fear of intimidation.
(27]

Another situation when support is required is
after education of HRO principles, when the
staff discovers that things are not as they seem
and that there is much to learn. In units where
there is not much problems with adverse
events, the staff turnover rate and exhaustion
can increase if the staff does not understand
the reason for change. [43] However, in an
environment where patient harm has been a
recognized problem before, the safety process
decreases exhaustion and staff turnover rate

because now they have tools to solve the
problems. [43]

Even though root cause analysis was used in
several of the selected articles it should be
implemented with caution. It is important to
understand that reasons for errors can be very
complex and using a simple root cause analysis
might not detect them all. [44] Furthermore,
root cause analysis is useless if risks detected
are not properly eliminated and if the feedback
loop does not work. [45] However, together
with opportunity analysis, root cause analysis
can demonstrate possible cost savings. [46]

Adverse events in healthcare are a huge
problem worldwide, with medical errors being
the 14th leading cause of morbidity and
mortality in the world. [47] Moreover, it is
estimated that 15% of the hospital expenditure
in OECD countries is spent on treating medical
errors. [48] To support healthcare leaders in
making medical care safer, this systematic
literature review answers to the demand for
evidence-based recommendations for
healthcare leaders on how to transform
healthcare organization to a HRO. [49] The
methods detected here are considered crucial
in creating a safe healthcare environment. [50]

The literature review has some limitations. The
quality of the selected papers was not high.
Most of the articles included are case reports
and case studies, and all are from the United
States. Furthermore, most of the articles do
not consider confounding factors possibly
influencing the results. These factors can
influence the reliability and generalisability of
the results. Another limitation is that studies
might have been excluded from the review due
exclusion of articles not available online and
published in other language than English.
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In conclusion, based on the evidence gathered
in this analysis, and within the study
limitations, the journey towards becoming a
HRO is challenging but cost effective. It is
important to educate the future leaders to
create an atmosphere of trust where everyone
with their skills and knowledge is appreciated
and encouraged to question, ask, and report
problems. To support an evidence-based
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Table 3. Quality assessment of included studies a.
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Exposure Outcomes factors
accurately accurately Important considered in Complete
Clear  Representative measured to measured to confounding design and/or enough Preciseness of
Study focus population minimise bias  minimise bias  factors identified analysis follow-up the results Reliability Generalisability
Aboumatar et + + _ _ _ - + _ - +
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Chassin & + - - - - - n/a nfa n/a +
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Haydar, 2017 " " ) ) ) ) * ) ) "
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2Modified from CASP cohort study check list (CASP, Critical appraisal skills programme, 2017)
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