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DATA ABSTRACTION: KEY QUESTION 2 STUDIES 
Author 
Year 
Name of metric 

Concepts measured by the metric 
 
Process for developing the metric 

Main characteristics of metric (ie, domains, scale) To what extent have the metrics been validated or 
used to inform health system decision-making?  

ACHE 20172 
 
Culture of Safety 
Organizational Self-
Assessment Tool 

Self-assessment of culture of safety 
 
Consensus 

Questions address execution of each domain of the 
Culture of Safety model. Recommended that a 
diverse team completes the assessment, including 
C-suite executives, clinical leadership, patient safety 
leadership, and patient and family representatives. 
1. Establishing a compelling vision for safety: 

Members of organization can articulate vision for 
safety, and patient safety dashboard that 
includes safety culture metrics is regularly 
reviewed. 

2. Value trust, respect, and inclusion: 
Organization uses and evaluates formal respect 
programs, implements workforce safety 
programs, shares information and metrics around 
harm events and has action plans for 
improvement. 

3. Select, develop, and engage your Board: 
Board completes education and self-
assessments on culture of safety, performance 
assessments and incentives include safety 
measures, the amount of time spent discussing 
safety is on par with time spent discussing 
financial issues. 

4. Prioritize safety in the selection and 
development of leaders: Leaders receive 
patient safety science/safety culture training; 
there are defined roles, safety competencies and 
development programs for leaders; there are 
opportunities for learning across departments or 
from other organizations and industries. 

5. Lead and reward a just culture: Just culture 
policy is present, organization regularly reviews 
metrics for just culture, there is one set of 
standards for the entire workforce, there is 
measurement of just culture as part of employee 
surveys and as part of performance reviews 

6. Establish organizational behavior 
expectations: Organization uses a formal 
training program and defined processes for 
teamwork and communication, implements 

Not reported 



Evidence Brief: Implementation of HRO Principles Evidence Synthesis Program 

15 

Author 
Year 
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Main characteristics of metric (ie, domains, scale) To what extent have the metrics been validated or 
used to inform health system decision-making?  

professional accountability standards, and has a 
program for recognition and celebration when 
individuals/teams excel at key safety and culture 
metrics; organization conducts and reviews a 
patient safety survey every 12-18 months 
 

Each domain has 3 statements. Participants score 
from 1 (never true for my organization) to 5 (always 
true for my organization), with 0 for (unsure of the 
response). For each domain, score between 0-4 
prompts a review of the foundational tactics, score 5-
9 prompts a review of both foundational and 
sustaining tactics, score 10-15 prompts a review of 
sustaining tactics.  

Chassin 20133 
 
Oro 2.0 High 
Reliability 
Assessment Tool 

Readiness and progress of hospitals 
on the implementation of HRO using 
the HRHCM framework 
 
The authors separately created a 
self-assessment questionnaire for 
hospital leaders designed to assign 
each of the 14 components to one 
of the 4 stages of maturity. This was 
an early version of the Oro. 

3 domains and 14 components of HRHCM: 
1. Leadership's commitment to zero patient harm 

(board, CEO/management, physicians, quality 
strategy, quality measures, information 
technology) 

2. Safety culture (trust, accountability, identifying 
unsafe conditions, strengthening systems, 
assessment) 

3. Robust Process Improvement (methods, 
training, spread) 
 

4 stages of maturity: 
1. Beginning 
2. Developing 
3. Advancing 
4. Approaching 

The metric was pilot tested in 7 US hospitals. 
The leadership of each hospital completed the 
questionnaire for their own hospital. The results 
were used to improve the framework and 
questionnaire for field-testing. 

Ikkersheim 20119 
 
(none) 

Qualitative framework for 
understanding reliability in health 
care organizations 
 
Authors conducted a literature 
review and identified core elements 
of high reliability organizations 
mentioned in papers. 

4 domains of reliability: 
1. Process optimization and standardization: 

Articulating/mapping goals of a process; using 
checklists, decision aids, reminders; bundling 
processes to ensure proper execution; adding 
failure identification and mitigation. 

2. Outcome measurement and monitoring: 
Registering adverse events; informing 
professionals of their performance; benchmarking 
with other hospitals through information 
technology. 

3. Responsibilities and accountability of medical 

Not yet evaluated or validated. Authors suggest 
that most hospitals globally are "mostly in 
reliability phase 0 or 1"  
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professionals: Medical staff work together in 
teams to improve communication and situational 
awareness; clinical leadership is responsible to 
colleagues and central management for team 
results; patient care tasks are designated to best-
suited person, not by hierarchy 

4. Organizational culture: Leaders instill zero-
tolerance culture; resilience and a focus on the 
"why" of what went wrong; lessons learned are 
shared to other departments; "preoccupation with 
failure" and "collective mindfulness" 
 
4-point scale used to measure reliability on these 
4 domains: Phase 0 (craft), Phase 1 (watchful 
professional), Phase 2 (collective 
professionalism), and Phase 3 (highly reliable).  

Kenneth 201010 
 
Cultural 
Assessment Survey 
(CAS) 

Safety culture, in 4 phases: 
1. Literature review and key 

informant interviews on patient 
safety, best practices of health 
care environments, and 
principles of HROs 

2. Surveys, interviews and focus 
groups of health care providers 
(N=393) 

3. Pilot testing of CAS in 10 hospital 
sites 

4. Reliability analysis of CAS at 4 
hospital sites 

Survey measured 6 domains: 
1. Patient safety as everyone's priority 
2. Teamwork 
3. Valuing individuals 
4. Open communication 
5. Learning 
6. Empowering individuals 

 
A 5-item response scale was used to respond to 
each survey item. 

Validity and reliability were assessed in this 
article. Overall internal consistency reliability 
(Cronbach's alpha) was 0.95. Responses to 
individual items tended to be normally 
distributed. Means increased from Time 1 
(before Managing Obstetrical Risk Efficiently 
[MORE] Program) to Time 2 (after MORE 
Program) indicating the tool was detecting a 
change in culture.  

Mousavi 201611 
 
(none) 

Readiness of hospitals for the 
establishment of HRO 

55-item questionnaire, with 6 domains:  
1. Observing safety considerations in hospitals (8 

items) 
2. Preoccupation with tolerance of failure correction 

(9 items) 
3. Reluctance to simplify interpretations (17 items) 
4. Sensitivity of managers to hospital performance 

(8 items) 
5. Commitment of managers to resilience and 

flexibility (10 items) 
6. Deference of managers to expertise (8 items) 

Validity was calculated through the Content 
Validity method (index of 0.83) using 10 experts 
in the area of hospitals' accreditation, and its 
reliability was calculated through test-retest 
method with a correlation coefficient of 0.90. 

Mousavi 201812 The knowledge of hospital staff on Questionnaire on knowledge of HRO models had 24 For the questionnaire: Validity confirmed by 
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(none) 

HRO and the extent of HRO 
implementation in one hospital in 
Iran, 2015-2016 
 
Questionnaire was researcher-made 
and tested among 80 administrators 
and staff members. Checklist was 
developed based on 5 elements of 
HROs and administered to medical 
and non-medical departments. 

items, of which 22 are listed in the paper, including:  
(1) Dimensions of model HROs, (2) How to develop 
the culture of HROs model, (3) Activities of the 
coworkers in addition to specialized tasks, (4) 
Control processes of medical and non-medical error 
control and prevention, (5) Talent, knowledge, and 
awareness in detection and prediction of the 
incidents, (6) Patient safety regulations and 
guidelines in the hospital and their value, (7) 
Foresight in the model of HROs, (8) Holding 
sessions with managers and staffs to present ways 
for error prevention, (9) Factors leading to irritation 
and discouragement of the managers and staffs, 
(10) How to prevent personal errors and mistakes, 
(11) Important factors in error prevention by 
implementation of HROs model, (12) Important 
factors in identification of HROs, (13) Informed 
relationship among staffs, (14) Avoiding 
simplification of analyses, (15) Reluctance to simplify 
interpretations, (16) Final objective of establishment 
of HROs model, (17) Outcome of respectful 
interactions of staff s, 1(8) How to analyze incidents 
and problems in the hospital, (19) How to receive 
feedback on self-activities the hospital, (20) How to 
access required resources to confront unexpected 
events, (21) How to gain experience from mistakes 
and errors of other staffs, (22) How to transfer critical 
information and make efforts to improve effective 
performance of organization 
 
Checklist of extent of HRO implementation had 6 
domains: 
1. Assessment of attention to patient safety 
2. Hospital concern about correcting medical errors 
3. Reluctance to simplify interpretations by the staffs 

and managers 
4. Sensitivity to operation 
5. Commitment to resilience in the organization 
6. Deference to expertise 

 
Both the questionnaire and checklist used a 3-point 
scale ("not at all," "to some extent," and "very much") 

expert panel. Reliability assessed by Alpha-
Cronbach method (0.85). 
 
For the checklist: Validity confirmed by expert 
panel. 
 
Results from the study highlighted gaps in HRO 
knowledge among staff and places to improve 
implementation in the assessed hospital.  
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Randall 201813 
 
(none) 

Integration of high reliability 
practices in children's hospitals 
based on Joint Commission's High 
Reliability Health Care Maturity 
Model (HRHCM) 
 
HRHCM model was transformed 
into a cross-sectional, online survey. 
It was then pilot-tested by a 
collaborative of children's hospitals 
(n=46 institutions) that provided 
feedback, which was then integrated 
into the final survey process. 

Performance assessed by 3 domains: 
1. Leadership (Governing Board Engagement; 

CEO/Management Engagement; Physician 
Engagement; Quality Strategy; Quality Measures: 
Information Technology) 

2. Safety Culture (Level of Trust; Accountability; 
Identification of Unsafe Conditions; Strengthening 
Systems; Assessment of Safety Culture) 

3. Robust Process Improvement (RPI Methods; RPI 
Training: Spread of RPI Methods) 
 

4-point scale to quantify the extent that high 
reliability is implemented: 1 - beginning; 2 - 
developing; 3 - advancing; 4 - approaching 

Internal consistency (Cronbach's alpha) of the 
overall high reliability scale = .87; leadership 
domain = .72; safety culture domain = .79; RPI = 
.82. 
 
The mean score for overall high reliability was 
42.3 out of 52 (SD: 5.8); leadership was 18.7 out 
of 24 (SD: 3.0); safety culture was 14.9 out of 20 
(SD: 2.3); and RPI was 8.8 out of 12 (SD: 1.8). 
The majority of organizations scored in the 
"approaching high reliability" stage. 
 
When sites reported major organizational 
changes, a statistically significant (P=.039) 
decrease was seen in the safety culture domain 
but not overall high reliability or RPI (P=.067) or 
leadership (P=.289). 

Sullivan 201614 
 
Measurement of 
High Reliability 
Health Care 
Maturity (HRHCM) 
model 

Qualitative assessment of 6 VA's 
HRO maturity based on Joint 
Commission's High Reliability 
Health Care Maturity (HRHCM) 
model 
 
Derived from the literature 

Semi-structured interviews covering a 
comprehensive set of specific domains of 
organizational structures and processes that 
influence patient safety. These interviews 
determined a health care organization's maturity 
level on the HRHCM model (see Chassin 2013).  

This metric was used at 6 VA hospitals, with an 
average of 24 interviews per hospital. Authors 
used component descriptions from the HRHCM 
model to evaluate content validity.  
 
During interviews, there were no examples of: 
adoption of codes of behavior or leaders' 
championing of efforts to remove threatening 
behavior (safety culture domain), board 
leadership (leadership domain), or assessment 
(safety culture domain). There were also a few 
components of HRO maturity in the literature 
that didn't appear in the HRHCM model: 
teamwork culture, and system-focused tools for 
learning and improvement. There was 
differentiation between hospitals on 3 of the 
applicable 9 components, but for 6 of the 
components there was no differentiation. 

Abbreviations: HRO = High Reliability Organization; HRHCM = High Reliability Health Care Maturity Model; NR = Not reported; SD = standard deviation; VA = Veterans 
Affairs  
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