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Abstract 

Background- Patient safety reporting systems are now a fundamental component of an 

organizational strategy to foster a culture of safety and are used to communicate safety concerns 

through mandatory and voluntary reporting.  It is well documented that adverse events are 

underreported with estimates ranging from 50-96% of events not being reported.  Many factors in 

the literature have been cited to influence patterns of reporting, but few theoretical factors have 

been empirically tested.   

 

Methods:  Grounded in theories of patient safety culture and mindful organizing, manuscript one 

proposes a conceptual model for individual and organizational factors that influence reporting.  

Manuscript two uses secondary analysis of unit-level hospital patient safety climate data and unit-

level event reporting rates from a large academic healthcare organization in the United States, to 

determine which factors have the greatest influence on reporting.  In manuscript three, factors 

related to voluntary reporting rates for high-harm and low-harm events are regressed on safety 

climate scores to understand how factors that influence reporting differ by severity of the event.  

 

Results: This body of work provides important insights into the value of voluntary event 

reporting in improving patient safety.  Our study results show that higher, more positive staff 

perceptions of patient safety climate are associated with lower overall voluntarily reported event 

rates.  Furthermore, more dramatic decreases are seen with high-harm events than low-harm 

events.  

 

Conclusions: The study highlights the importance of enabling actions of local managers in 

encouraging staff to report events.  The study highlights elaborating learning practices evident in 
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how CUSP teams use low-harm data, and the importance of infrastructure for responding to and 

learning from safety event. 
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Overview of Dissertation 

First and foremost, medical and nursing students are taught to do no harm- Primum non 

nocere; yet, the statistics for medical errors are alarming.  Dating back as early as 1955, David 

Barr estimated the incidence of major toxic reactions and accidents from diagnosis or therapeutic 

measures to be five percent1, remarkably this is similar to current estimates of preventable 

deaths2, and a major public health concern.  Adverse events are injuries resulting from medical 

intervention3.  One study estimated that 13.5 percent of hospitalized Medicare beneficiaries 

experienced adverse events during their hospital stay4, and an additional 13.5 percent of 

beneficiaries experienced events that resulted in temporary harm.  Healthcare is not only 

hazardous, but these errors are expensive.  It has been projected that total costs from adverse 

events in the United States range from $17-29 billion anually3.  These errors are also expensive in 

terms of opportunity costs, dollars spent repeating tests or counteracting events are lost costs that 

are not available for other public health purposes.  In 1999, To Err Is Human brought 

transparency to medical errors in the US, and created a call to action that emphasized a four-part 

comprehensive approach to improving patient safety, with one part dedicated to identifying and 

learning from errors3.   

 

Patient safety reporting systems are now a fundamental component of an organizational 

strategy to foster a culture of safety and are used to communicate safety concerns through 

mandatory and voluntary reporting.  First, mandatory reporting systems are designed to hold 

providers accountable.  These systems focus on errors that involve harm or death.  It is the 

reporting of these errors that is sometimes mandated by regulatory and accrediting bodies and 

may result in fines, penalties, or reputational risk if the information becomes public.  Regulators 

such as the Joint Commission, require5 that hospitals have an organization-wide patient safety 
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program to explore potential system failures, to analyze and take action on problems that have 

occurred, and to encourage the reporting of adverse events.  Second, voluntary reporting systems 

focus on a much broader set of errors and strive to detect system weaknesses before the 

occurrence of serious harm.  For both forms of reporting, the goal is to analyze the information 

gathered and identify ways to prevent future errors3.   

 

It is well documented that adverse events are underreported with estimates ranging from 

50-96%6 7 of events not being reported.  Many factors in the literature have been cited to 

influence patterns of reporting, but few theoretical factors have been empirically tested.  Despite 

being an important data source for identifying sources of harm in high-risk industries8, in 

healthcare event reporting systems have been criticized for their limitations9-11 and their value in 

improving patient safety has been questioned.  Given the importance of reporting systems in 

ensuring safety in high-risk industries, the small percentage of events reported in healthcare, and 

the lack of information about factors that contribute to patient safety reporting, research is needed 

to fill these information gaps.   

 

As a series, the three manuscripts that comprise this dissertation contribute to our 

understanding of voluntary patient safety event reporting.  Grounded in theories of patient safety 

culture and mindful organizing, manuscript one proposes a conceptual model for individual and 

organizational factors that influence reporting.  To date, the peer reviewed literature has cited 

many individual factors that influence reporting, giving less attention to the important 

organizational and cultural factors that influence reporting.  While many factors have been cited 

in the literature, few relationships with event reporting rates have been empirically tested; 

therefore, the relationships proposed in this model are tested in manuscripts two and three.   
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The culture of an organization can express itself through its organizational climate12, and 

measuring climate is often used to assess culture.  Manuscript two uses secondary analysis of 

unit-level hospital patient safety climate data and unit-level event reporting rates, from a large 

academic healthcare organization in the United States, to determine which factors have the 

greatest influence on reporting.  This body of work focuses on all events reported to the 

organization’s voluntary patient safety reporting system, regardless of whether the event reached 

the patient or caused harm.  Building from methods developed and results found in manuscript 

two, in manuscript three, factors related to voluntary reporting rates for high-harm and low-harm 

events are regressed on safety climate scores to understand how factors that influence reporting 

differ by severity of the event.  

 

This body of work provides important insights into the value of voluntary event reporting 

in improving patient safety.  Every event reported is an opportunity to gain valuable insights into 

current care delivery system designs and potential system improvements.  Our study results show 

that higher, more positive staff perceptions of patient safety climate are associated with lower 

overall voluntarily reported event rates.  Furthermore, stronger associations are seen with high-

harm events than low-harm events.  The study demonstrates the importance of enabling actions of 

local managers in encouraging staff to report events.  The study highlights elaborating learning 

practices evident in how improvement oriented teams, like those from the CUSP program, use 

low-harm data and supports the need for infrastructure for responding to and learning from safety 

events.   

 

Together this series begins to shed additional empirical light on the impact patient safety 

climate has in shaping voluntary patient safety event reporting.  Future research will examine the 

impact safety climate has on reporting over time, generalizability of results across the continuum 
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of care, identify differences in factors that influence reporting among care disciplines, and 

evaluate the influence of reporting on patient safety outcomes.  
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Manuscript One- The Impact of Culture on Event Reporting: A Conceptual Model 

Abstract 

Background:  Medical errors are currently the third leading cause of death in the United States 

and a major public health concern.  Creating an environment that encourages employees to 

identify and report errors, evaluate causes, and take appropriate actions to improve performance 

has become part of a comprehensive strategy to improve patient safety.  Recent patient safety 

publications illuminate challenges and limitations of event reporting systems and criticize that 

there is little evidence that event reporting systems are associated with safer care.  As a result, 

some organizations have questioned their value.  Motivated by learning from High Reliability 

Organizations, we suggest that data submitted to hospital event reporting systems plays a vital 

role in enabling organizations to improve patient safety but have not been implemented to the 

fullest extent in healthcare. 

 

Objectives:  The objectives of this paper are to discuss the factors that influence patient safety 

reporting and present a conceptual model for healthcare leaders that supports investing and 

learning from event reporting data to identify and mitigate harm. 

 

Methods:  This research involved an analysis of current reporting factors cited in the peer 

reviewed literature.  Factors related to reporting were classified into four stages: 1). identify and 

report, 2). investigate and respond, 3). learn and improve, and 4) provide feedback.  These 

factors were then grouped by individual or organizational factors and sub-grouped by reporting 

stage.  Expanding from the four stages in the event reporting process, we consolidated Reason’s 

informed culture domains- Reporting Culture, Just Culture, Flexible Culture, and Learning 

Culture with Weick and Sutcliffe’s Enabling, Enacting, and Elaborating principles into a 
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comprehensive conceptual model that can be used to identify, understand, and address factors that 

influence the patient safety event reporting process. 

 

Results:  Our conceptual model advances our understanding of factors that impact patient safety 

event reporting and prompt a rethinking of organizational infrastructure for event reporting, 

product design, and policy implications that would allow healthcare to derive more value from 

investments in patient safety event reporting. 

 

Conclusions:  In order to derive true value from investments in event reporting technology and 

infrastructure, organizations must consider both individual and organizational factors related to 

local reporting cultures.  To date, most efforts have focused on collecting data with little 

infrastructure for learning from the events reported.  Rather than focusing on collecting additional 

events without the bandwidth to consume them, this synthesized model suggests it is important 

that organizations use data already being collected to design safer systems.  Future studies will be 

needed to validate relationships in the model and identify which factors have the greatest impact 

on reporting. 
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Introduction 

Despite concerning evidence in the 1950s and 1960s1 13, medical errors did not receive 

much attention until nearly forty years later when more influential reports were publicized3 14.  A 

pivotal moment in the United States’ history of Patient Safety, was the 1999 Institute of Medicine 

report and call to action, To Err Is Human.  The report revealed 44-98,000 Americans die of 

medical errors each year, making medical errors the eighth leading cause of death.  The report 

also stated healthcare was a decade or more behind other high-risk industries in ensuring safety3. 

Creating an environment that encourages employees to identify and report errors, evaluate causes, 

and take appropriate actions to improve performance has become part of a comprehensive 

strategy to improve patient safety.  While some improvements have been made in healthcare, 

there is still a tremendous amount of work to be done15 16.  Today, medical errors are estimated to 

be the third leading cause of death in the United States17 and a serious public health concern.  

 

Recent patient safety publications highlight challenges and limitations of event reporting 

databases and some organizations have questioned their value.  Among the top criticisms of 

reporting systems are that they only capture a small percentage of adverse events18, reporting 

consists of too many mundane events11, reports do not elicit sufficient detail to enable systemic 

value19, and reporting typically does not produce change11.  Furthermore, others have criticized 

there is little evidence that reporting systems are associated with safer care9 20.   

 

We heed caution not to throw the baby out with the bathwater, as there are some hopeful 

results demonstrating the value of patient safety reporting in healthcare21.  Safety event reporting 

is a fundamental mechanism of learning in High Reliability Organizations (HROs), providing a 

means to identify and mitigate risks6.  Healthcare has looked to aviation for practices for 
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managing events and mechanisms to facilitate reporting of errors and near misses22, including 

emulating the Aviation Safety Reporting System.  As fundamental aspects of patient safety 

reporting are often misunderstood, we echo thoughts of a mistranslation of reporting from 

aviation to healthcare10.  Learning from HROs, in this paper we suggest that data submitted to 

hospital event reporting databases plays a vital role in enabling organizations to improve patient 

safety.  Grounded in theories of patient safety culture and high reliability organizing, we provide 

a conceptual model for identifying and understanding factors that influence event reporting.  This 

model aims to provide a framework that healthcare leaders can apply to their current event 

reporting processes, maximizing value in identifying and mitigating harm from events reported.  

 

Safety Event Reporting and High Reliability Organizing 

Reporting systems contribute to low accident rates in industries with huge catastrophic 

potential including: aviation, nuclear power, petrochemical processing, steel production, military 

operations, and air transportation6.  HROs are organizations with systems in place that are 

exceptionally consistent in accomplishing their goals and avoiding failures despite hazardous and 

dynamic conditions8.  These organizations find it essential to identify weak danger signals and 

respond so system functioning can be maintained and disaster avoided23.   

 

Similar to healthcare, HROs operate in unforgiving social and political environments.  

They use complex processes to manage complex technologies.  They have limited opportunities 

for learning through experimentation and widespread accountability with sanctions for 

substandard performance.  HROs differ from many healthcare organizations in that they have a 

collective mindfulness enhancing their ability to identify and correct errors before they escalate8.  

As a result, high reliability organizations have remarkably good and consistent safety outcomes 

while healthcare does not. 
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High reliability organizing, also commonly referred to as mindful organizing, considers 

both the sociocultural environment and the infrastructure in which organizations operate.  Much 

like achieving fitness, high reliability is a journey not a destination.  Fitness requires ongoing 

effort and commitment, the same is true for patient safety.  Weick and Sutcliffe’s model for 

mindful organizing8 contains three concepts: respectful interactions, heedful interrelations, and a 

mindful infrastructure.  A mindful infrastructure consists of five principles.  Three principles, 

preoccupation with failure, reluctance to simplify, and sensitivity to operations, are focused on 

anticipating risks, and two principles, commitment to resilience and deference to expertise, are 

focused on containing risks.  Event reporting systems play a vital role in enabling organizations to 

embrace these concepts.  Furthermore, higher levels of mindful organizing have been associated 

with better safety outcomes including fewer medication errors and less patient falls24.  Table 1 

further defines these concepts25 and gives examples of how patient safety event reporting can 

support concepts of mindful organizing.
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Table 1:Weick and Sutcliffe's Mindful Organizing Framework 
Mindful Organizing  Event Reporting Offers… 

Respectful 
Interactions 

Norms of trust, trustworthiness, and self-
respect 

• Ability for staff to 
anonymously or self-
identify when reporting 

Heedful 
Interrelating 

Individuals in a system:  
• Understand the goal 
• Understand how their individual 

job fits into the goal 
• Consider upstream and 

downstream workers 

• A convenient way to 
route events to reviewing 
managers across the 
organization 

• A way to monitor for 
unintended consequences 
and downstream impacts 
of system changes 

Mindful 
Infrastructure 

 
 

Pr
in

ci
pl

es
 o

f 
A

nt
ic

ip
at

io
n 

 

Preoccupation 
with Failure 

• Treat all 
failures as a 
window 
into the 
health of 
the system 

• A vehicle to identify 
early signals of system 
issues 

• Ability to conduct 
deep dives into 
specific event types 
and harm score 
categories 

Reluctance to 
Simplify 

• Make few 
assumptions 

• Notice 
more 

• An opportunity to 
gather diverse 
perspectives to 
complex system flaws 

Sensitivity to 
Operations 

• Develop 
integrated 
picture of  
operations 

• A convenient portal 
for frontline staff to 
voice concerns for 
safety 

Pr
in

ci
pl

es
 o

f 
C

on
ta

in
m

en
t 

Commitment 
to Resilience 

• Capacity to 
cope with 
surprises in  
the moment 

• A means to monitor 
effect of changes in 
processes and policies 

• Opportunities to 
recognize staff (good 
catch programs) and 
support staff involved 
in medical errors 
(second victims) 

Deference to 
Expertise 

• Expertise 
and 
experience 
over rank 

 
 

• A space for 
collaborative problem 
solving with diverse 
perspectives  

• An opportunity to 
embrace local wisdom 
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Patient Safety Event Reporting Cycle 

Adapted from Pronovost and colleagues26, Figure 1 depicts how adverse and near miss 

event reports can be used to facilitate learning and improve patient safety.  Drawing from  

Deming’s Plan, Do, Study, Act (PDSA) cycle from the quality improvement literature27, the event 

reporting process can be conceptualized in terms of four stages: (1) identify and report, (2) 

investigate and respond, (3)learn and improve, and (4) provide feedback.   

 

Identify and Report.  As demonstrated by the yellow boxes, it is well documented that 

events are occurring every day; yet, only a subset of events that occur are actually reported18.  

Reported events vary in frequency, harm, type of event, and location impacted by the event.  

Samples of common events in healthcare are medication, procedure and treatment, fall, 

equipment and devices, and skin impairment errors or concerns28.   One advantage of voluntary 

reporting systems is the involvement of frontline personnel in identifying safety hazards in the 

organization; however, in order for frontline personnel to report events they need to have a lens 

for identifying safety concerns.  To promote this, healthcare organizations should require that all 

staff have a foundational knowledge of the science of safety29, understanding the importance of 

system design, safe design principles, and valuing diverse input from team members.  At 

minimal, frontline reporters need to know how to report a patient safety event and what the 

journey of an event report is in their organization, that is what happens after an event is 

submitted. 

  

Reported events provide an organization with data.  In healthcare, there is often an 

inclination to talk about the data captured as a “rate” of adverse events and used to portray if an 

organization is becoming more or less safe.  However, this term is often applied incorrectly to 

simple count data (i.e., the total number of events reported in a work-area or organization) and 
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can lead to the incorrect use of event reporting data or drawing of inaccurate conclusions about 

safety performance.  In order to be a valid measurement of the rate of adverse events, a measure 

must have a clear definition of the event (numerator), a clear definition of the population at risk 

(denominator), and a consistent surveillance system for detecting the event and population at 

risk30.  As event reports are voluntarily reported, a numerator that captures reported events is 

subject to reporting bias.  A denominator that uses a population at risk could vary across care 

settings and is limited as it does not account for opportunities for harm, which is contrary to 

intentions of learning from near misses and unsafe conditions31.  

 

Considering important differences in quantitative and qualitative data, the data captured 

by voluntary reporting systems is qualitative in nature.  Voluntary reporting does not capture a 

representative sample like quantitative methods do, rather the narrative details of reports provide 

insight and understanding, reflecting the wisdom of frontline caregivers who see value in sharing 

sources of harm.  This data offers a unique perspective on care that may not be gleamed from 

other data sources such as medical records, chart reviews, patient complaints, and malpractice 

claims32.  Events that are not reported and corrected through the event reporting process are likely 

to happen again, demonstrated by the dotted line feeding events back into the current state.  

 

Investigate and Respond.  In practice, many organizational workflows for responding to 

event reports stop with data collection; however, that is not enough.  Creating a repository of 

events and not using them as opportunities for learning and improvement, will not improve 

patient safety33.  When an organization investigates, and analyzes the reported events, modeled by 

the magnifying glass, data is converted into valuable information.  As the raw data captured is a 

narrative description of a safety event or concern, qualitative methods for analysis and 

interpretation should be used.  Root Cause Analysis (RCA), Failure Mode Effect Analysis 
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(FMEA), and Learning From Defect (LFD) tools are commonly used to parse-out important 

information about contributing factors and causes of events.  Event reporting analytics is 

currently an underdeveloped area and reporting systems would benefit from additional tools and 

technologies to help detect patterns and prioritize risks, allowing human resources to be used 

more efficiently.   

 

As a way to hold healthcare providers accountable, when investigating events some 

organizations use reporting data to track performance, placing event reports in human resource 

files and using them negatively in performance assessments.  Doing this is a strong motivator for 

staff to stop reporting34 and can compromise organizational learning.  When reviewing and 

responding to events managers should strive to instill a sense of just culture and shared 

accountability35.   

 

Learn and Improve.  Information produced from voluntary event reports should be used 

to drive system improvements, mitigate harm, and facilitate organizational and potentially 

industry-wide learning.  Adverse events are often not the result of one person making a mistake, 

rather they are the result of conditions in systems that enable adverse events to occur36.  

Considering the mindful organizing principles of anticipation and containment, and recognizing 

that humans are fallible and errors inevitable37, organizations should seek to design systems that 

make it difficult for adverse events to occur and systems that mitigate for events that do occur.  

This allows for the detection and correction before severe harm occurs. When implementing 

system changes, organizations should aim for higher mistake proofing strategies to ensure 

appropriate mitigation of harm38.  To facilitate learning, event reporting analyses should be 

integrated with other data sources36 to make sense of safety concerns identified.   
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Monitoring is needed to ensure that identified hazards have been reasonably mitigated 

and to identify potential downstream impacts of system changes on other processes.  The learning 

process is not stagnant; rather, it is a dynamic process that involves a cyclic approach of learning, 

unlearning, and relearning39.  Sometimes hazards that organizations thought had been eliminated 

or contained are reported again.  These events should be investigated and used to create a 

nuanced picture- understanding if something that was once fixed broke again in a new way, or if 

the event manifested in a different way.   

 

Provide Feedback.  Unfortunately, in healthcare, this learning process often breaks 

down.  Among healthcare staff there is often a perception that reported events go into a black 

hole40.  Often feedback is an auto-reply message acknowledging receipt of the event, but does not 

demonstrate responsiveness to risks identified.  If staff perceive inaction on reports they submit, 

this may be a barrier to future or continued motivation to report due to learned helplessness and 

loose coupling between one’s actions and the results they produce.  In order to perpetuate the 

reporting cycle, it is essential that system changes be communicated back to frontline staff that 

reported the event and to those who will be impacted by any related changes.  Effective feedback 

should include timely corrective actions to improve systems, broad dissemination of information 

to raise awareness of current vulnerabilities, and dialogue with staff to ensure solutions are 

effective40.  Once staff perceive events are used to drive improvements they will be more likely to 

report again, ultimately improving patient safety41.    

 

This reporting process forms the foundation for our conceptual model.  Furthermore, we 

believe all steps in this process are impacted by the underlying culture which will be discussed in 

additional detail later in this paper.
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Figure 1: Patient Safety Voluntary Event Reporting Cycle 
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Hierarchy of Reporting 

The Patient Safety and Quality Improvement Act of 200542 authorized the creation of 

Patient Safety Organizations (PSOs) to provide a means for healthcare providers to voluntarily 

report information in a privleged and confidential way so information could then be submitted to 

a national database and used to identify trends and promote learning.  To faciliate consistent data 

collection, PSOs collect details of events, including harm, in a standardized way called the 

Common Formats43.   

 

When an event is submitted using most electronic event reporting systems on the market 

today, frontline reporters are asked to assign a harm score to the event that reflects their perceived 

level of harm.  Training on how to assign harm is limited and varies across organizations.  

Current reporting systems often include definitions to assist frontline staff in selecting an 

appropriate level of harm.  As event reporting systems are currently designed, assignment of harm 

is an important part in the investigation of reported events because the scores are used to trigger 

risk management and organizational response44, and designed so that at the industry level data 

could be compared and trends identified. 

   

In 2010, the Agency for Heatlhcare Research and Quality (AHRQ) issued version 1.1 of 

the Common Formats Harm Score43, and in 2012 released a reivsed version (v.1.2)45.  These harm 

scales can be found in Appendix A.  Both scales range in severity from no harm to death, and are 

intended to measure the extent a patient’s functional ability is impaired.  Unsafe conditions and 

near misses are not included in the scale but are captured in the Healthcare Event Reporting Form 

(HERF).  A study to determine the reliability of the harm scale versions 1.1 and 1.2 in rating 

patient safety events among users of the University HealthSystem Consortium(UHC) web-based 
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incident reproting tool, Patient Safety Net(PSN), found both scales had moderate interrater 

reliability44. 

 

Reported events rarely capture severe harm, low harm, and near miss events 

proportionately as diagramed in Figure 1.  Rather, the proportion of severe harm, low harm, and 

near miss events varies across organizations and can be demonstrated by Figure 2.  The zoomed-

in image on the left is an example in which many near misses, and only a few severe harm events 

are reported and parallels Heinrich’s loss control triangle46.  Heinrich’s data on workplace injuries 

found that for every major injury there are 29 minor injuries and 300 non-injury accidents 

occuring46.  As reporting can be impacted by many things, such as creating psychhological safety 

for those reporting, providing opportunities to report, reducing barriers to report, and creating 

mandatory reporting requirements and organizational policies for reporting, the image on the 

right represents a situtation in which many harmful events and only a few near misses are 

reported.  When prioritizing improvement efforts, organizations estimate severity and frequency 

of hazards with the goal of prioritizing resources to mitigate the most severe hazards for the 

population at risk.  We do not believe the harm score, as it is currently designed, is a good 

measure of either severity or frequency of events.  The harm score is subjective, relying on the 

preception of the reporter to assign a ranking indicative of harm, often with limited training and 

no opportunity to established shared mental models of rating criteria among members of the same 

unit.  The reliability of these self-ratings may be impacted by many things including a reporter’s 

fear of getting themselves or a colleague in trouble, shame they may feel after an event occurred, 

and experiences with previous safety events.  The harm score may not be a reliable measure of 

severity as it usually reflects the patient’s condition at the time the report was submitted, which 

may not represent long-term harm to a patient.  The fact that an event did not cause harm is often 

a matter of chance or active intervention by healthcare providers.  Futhermore, the harm score 
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does not account for potential impact to other patients.  As many reporting systems are designed 

to trigger email notifications when high-harm events are reported, anecdotally we know that from 

time-to-time a reporter may report a low harm event with a high harm score to get attention from 

managers and leaders.  Similarly, sometimes a severe harm event will be reported with a lower 

harm score in hopes of going unnoticed. 

 

Figure 2: Proportion of Events Reported by Harm Score  

 

 

Factors Impacting Reporting 

Recalling the reporting stages discussed above: (1) identify and report, (2) investigate 

and respond, (3)learn and improve, and (4) provide feedback; barriers and incentives to reporting 

exist at each phase in the reporting process and have been identified in the peer reviewed 

literature41 47 48 30 49 34.  A framework for factors related to reporting is informed by the work of 

Ashford, Sutcliffe, and Christianson50 regarding leadership behaviors necessary for promoting 

and responding to voice including providing opportunities for voice, ensuring due process for 

issues identified when staff express voice, and reducing risks and enhancing benefits to those who 

express voice.  When employees speak-up to someone in a higher organizational position, they 

are engaging in upward voice.  When employees withhold information, they are displaying 

silence.  Voice from below increases and broadens the input leaders have available to make 
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decisions, allowing them to detect errors or get information about emerging trends.  Table 2 

summarizes the factors identified in the existing peer reviewed literature.  We grouped these 

factors by individual or organizational factors and sub-grouped the factors by reporting stage.  

Indicative of the need for new models for event reporting, many of the factors in the peer 

reviewed literature discuss individual incentives and barriers related to reporting events47, a non-

punitive response to events34 48, and the need to provide feedback to reporters3 41.  There have 

been less insights into factors related to learning and improving from events repor
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Table 2: Factors that Influence Event Reporting 

 Event 
Reporting 

Stage 

Event Reporting 
Factors 

Authors 

Individual 
Factors 

Identify 
and 

Report 
 

Awareness of incident 
reporting system  

Evans et al41 

What constitutes an event  Kingston et al47; Holzmuller et al48; 
Evans et al41 

Who should report; 
Nursing System 

Kingston et al47; Evans et al41 

Time constraints Hutchinson; Kingston et al47; Pham 
et al51 Holzmuller et al48; Evans et 
al41 

Complexity of reporting 
systems/forms 

Flemons and McRae, Pham et al51; 
Kingston et al47; Evans et al41 

Reporting fatigue Pham et al51 
Shame Pham et al51, Wu et al49 

Fear of Retribution; 
Culture of Blame 

Barach and Small6, Pham et al51, 
Kingston et al47 

Fear of litigation Barach and Small6; Holzmueller et 
al48; Evans et al41 

Focus on Story* Flemons and McRae34 
Code of silence; Fear of 
getting colleagues in 
trouble 

Barach and Small6; Holzmuller et 
al48 

Confidential* Barach and Small6; Evans et al41 
Anonymous and 
Voluntary* 

Flemons and McRae34 

 
Organizational 

Factors 
 

Investigate 
and 

Respond 
 

Data protection and 
discoverability* 

Kingston et al47 

Punitive actions Flemons and McRae34; Holzmuller 
et al; Evans et al41 

Information Processing Flemons and McRae34 
Action taken to mitigate 
risks 

Flemons and McRae34 

Learn and 
Improve 

 

Unlikely to lead to 
change 

Evans et al41 

Concern doesn’t apply to 
us 

Barach and Small6  

Perceived Value Pham et al51, Richter; Kingston et 
al47; Holzmueller et al 

Safety saves money* Barach and Samll6 
Feedback 

Loop 
Acknowledgement and 
feedback to reporter 

Flemons and McRae34, IOM3, 
Evans et al41; Kingston et al47 
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Patient Safety Culture 

As previously mentioned, the event reporting cycle is impacted by organizational culture.  

Negative or punitive responses to event reporting may have a detrimental impact on the culture of 

safety, while a productive use of event reporting data may have a positive impact on the culture of 

safety.  Patient safety culture is a facet of organizational culture that reflects shared attitudes 

about patient safety, how safety is implemented within an organization, and the structure and 

processes in place to support patient safety52.  A culture of safety is founded on the attitudes and 

values of those in the organization53.  The patient safety culture concept builds from James 

Reason’s four subcomponents of an informed culture: Just Culture, Reporting Culture, Flexible 

Culture, and Learning Culture, all are necessary for safe operations36.  Table 3 provides an 

overview of each of Reason’s safety culture domains8 and gives examples of how each concept 

relates to event reporting perceptions and processes. 
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Table 3: James Reason's Informed Culture Domains 

Reason’s Informed Culture 
Domains 

Event Reporting Examples 

Reporting 
Culture 

What gets reported 
when people make 
errors or experience 
near misses 

• Do staff know how and what to report? 
• To whom do errors get reported? 
• How many events are reported?   
• What is the quality of information reported? 
• Do staff report harmful and near miss events? 
• Do clinical and non-clinical staff report? 
• Do physicians and nurses report? 
• Are staff incentivized to report? 

Just 
Culture 

How people 
apportion blame 
when something goes 
wrong 

• Who reviews and investigates errors? 
• Are people punished for the errors they make? 
• How are events handled when staff cut corners? 
• Are human factors and system design issues 

considered when investigating an error? 

Flexible 
Culture 

How readily people 
can adapt to sudden 
and radical 
increments in 
pressure, pacing, and 
intensity 

• What workarounds exist and for what purposes? 
• How are hazards mitigated? 

Learning 
Culture 

How adequately 
people can convert 
the lessons that they 
have learned into 
reconfigurations of 
assumptions, 
frameworks, and 
actions 

• What tools are used to analyze and learn from 
events (Learning From Defect, RCA)? 

• In what venues are errors discussed? 
• Are errors shared across departments and 

organizations? 
• Are lessons learned communicated back to 

frontline staff? 
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Drawing on management research and experiences of organizations who have been able 

to sustain safe practices, Vogus, Weick, and Sutcliffe (2010) defined three practices to produce 

and sustain a safety culture: Enabling, Enacting, and Elaborating.  Enabling “consolidates the 

premises for a safety culture;” enacting, “translates consolidated premises into concrete practices 

that prioritize safety;” and elaborating, “enlarges and refines the consolidation and translation”22.   

As current safety culture models, including Reason’s, are complex and strategies to improve 

safety culture are limited, applying the Three E’s model in the context of event reporting can 

identify safer practices to embed in organizations to facilitate improvements.  Table 4 provides 

examples of leadership commitment- enabling, frontline actions-enacting, and learning practices-

elaborating that could be used to facilitate improvements or sustain performance of Reason’s four 

domains of an informed safety culture.  
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Table 4: Vogus, Sutcliffe, and Weick's Enabling, Enacting, and Elaborating Practices 

Vogus, Weick and Sutcliffe’s 
Three E’s 

Informed 
Culture Event Reporting Examples 

E
na

bl
in

g 

Leaders actions that: 
• Direct attention 

to safety 
• Make it safe to 

speak up and act 
in ways that 
improve safety 
 

Reporting 
Culture 

 
 

Leadership commitment is evident in 
the following: 
• Allocated time to report and review 

events 
• Option for anonymous reporting 
• Encourage staff to report  

 

Just 
Culture 

Leadership commitment is evident in 
the following: 
• Non-punitive response to errors 

E
na

ct
in

g 

Frontline actions 
that: 
• Highlight latent 

and manifest 
threats to safety 

• Mobilize 
resources to 
reduce threats 

Reporting 
Culture 

Frontline actions evident in the 
following: 
• Speaking-up 
• Reporting safety hazards 
• Recommending ideas for 

improvements 

Flexible 
Culture 

Frontline actions evident in the 
following: 
• Problem solving to contain errors 

and mitigate harm 
• Avoiding workarounds 

 

E
la

bo
ra

tin
g 

Learning practices 
that: 
• Rigorously 

reflect on safety 
outcomes 

• Use feedback to 
modify enabling 
and enacting 
practices 

Learning 
Culture 

Learning practices evident through: 
• Discussing errors 
• Post-event debriefings (Morbidity 

and Mortality conferences) 
• Feedback on errors 
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A Hybrid Conceptual Model for Examining Individual and Organizational Factors That 

Impact Voluntary Event Reporting 

Building from the four stages in the event reporting process discussed earlier, we 

consolidated Reason’s informed culture domains, and Weick and Sutcliffe’s three E’s into a 

comprehensive model that can be used to identify, understand, and address factors that influence 

reporting.  By combining these well-established theories of safety culture with an updated process 

for patient safety event reporting, we identify new insights into factors that impact reporting that 

currently remain unexplained by existing empirical evidence.  This hybrid conceptual model of 

the factors that influence reporting can be seen in Figure 3.  Represented by the blue boxes, this 

model is unique as it accounts for individual and organizational factors informed by the peer 

reviewed literature and classified into the four process stages of reporting.  As failures go far 

beyond the actions or individuals involved37, likewise factors that influence reporting go far 

beyond the four process stages to include contextual factors.  This multi-dimensional relationship 

is represented by the cascading gray circles.  The darkest shade of gray depicts the individual 

process variables that impact reporting.  These factors relate to the identify and report stage.  The 

second darkest shade of gray represents the organizational process variables.  These factors relate 

to the investigate and respond, learn and improve, and provide feedback stages.  Depending on 

the size and infrastructure of the organization, these process variables may occur at a unit, 

department, or organizational level.  As adverse events originate in a variety of systemic features 

operating at different levels- the task, the team, the work environment, and the organization54, 

different levels of learning and responses are needed for different events.  Some failures may be 

able to be addressed at a work-area level, where learning from more complex failures may need 

to be addressed at departmental, organization, or industry level to address wider causes.  
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Likewise, different events may require feedback from different levels of the organization.  This 

parallels the concept of double-loop learning55 from the social science literature. 

 

Both organizational and individual process variables are impacted by organizational 

contextual variables captured by James Reason’s four domains of an informed culture.  These 

domains impact all individual and organizational process variables, represented by the lightest 

shade of gray.  As organizations are challenged to improve performance, Vogus, Sutcliffe, and 

Weick’s (2010) Enabling, Enacting and Elaborating practices, act as modifiers serving as 

strategies for leadership commitment, frontline actions, and learning practice’s that can be used to 

improve event reporting culture and processes.  This model can be scaled up or down considering 

the size and structure of an organization.  For example, a large academic medical center may have 

unit, department, hospital, and health system leaders all reviewing events in parallel.  A small 

community hospital may only have unit and hospital leaders reviewing events.  In addition, this 

model could be applied to other voluntary reporting data sets such as patient complaints, patient 

claims, or employee injuries.
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Figure 3: Conceptual Model for Factors That Impact Reporting 
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Implications for Patient Safety Reporting Infrastructure 

This model highlights an important gap in how healthcare has traditionally thought about 

and resourced factors that impact reporting.  As evidenced by the volume of peer-reviewed 

literature, there are many factors in the literature for the identify and report stage and less factors 

for the investigate and respond, learn and improve, and provide feedback stages.  Thus, it is not 

surprising many organizations have focused on the individual process variables with less attention 

on the related organizational process and contextual variables that impact reporting.  Moreover, 

the literature is ambiguous about how an organization decides at what level to intervene, who 

should perform the investigation, and how an organization will share learning.  Outcomes in 

complex work depend on the integration of individual, team, technical and organizational 

factors56, and event reporting processes are no different.  As organizations aim to improve local 

reporting cultures and derive more value from their event reporting initiatives, this framework can 

be used to help organizations think more broadly about the factors that influence reporting and 

identify enabling, enacting, and elaborating efforts to improve event reporting perceptions and 

processes.  

 

To Err is Human3 and the Aviation Safety Reporting System (ASRS) played a key role in 

the current design of event reporting systems; yet, key concepts are missing in healthcare.  The 

IOM report specifically said, “The goal is not data collection.  Collecting reports and not doing 

anything with the information serves no useful purpose (pg 8).”  Furthermore, the IOM report 

advised that adequate resources be provided for analyzing and responding to critical issues.  

Despite this, infrastructure for analyzing and responding to event reports has been woefully 

under-resourced in healthcare.  In 2000, the Aviation Safety Reporting System spends $3 million 

annually to analyze about 30,000 reports ($100 per case)57.  Johns Hopkins Health System, 

currently captures nearly 30,000 event reports annually and spends $25-$45 per event report.  Of 
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the $25-$45 per report, approximately 80% of costs go towards data capture, and 20% of costs on 

learning.  While it is unrealistic to think in healthcare’s current financial environment that 

organizations could spend $100 per event, learning from aviation, we propose that healthcare 

consider ways to reallocate event reporting resources so 80% of costs can be spent on learning 

and 20% of costs on data capture.  As organizations are developing enabling infrastructures for 

quality and safety programs, a fractal58 model for event reporting that aligns unit, department, and 

organizational staff to common goals, supports peer learning, and effectively uses resources 

should be considered. 

 

Implications for Event Reporting Product Design  

This model calls to question the design and use of current healthcare reporting systems in 

improving patient safety.  Similar to the gaps in infrastructure, system improvement efforts have 

focused primarily on individual process variables overlooking important organizational process 

and contextual variables that impact reporting, learning and improving.  In an effort to capture 

more accurate data, demands of additional reporting fields such as contributing factors have been 

placed on frontline staff making for lengthy data capture forms, negatively impacting individual 

process variables related to reporting.  Similarly, there is an inclination to remove the emphasis 

on the free text narrative and focus on categorical data fields.  While intentions to simplify 

reporting are good, when the emphasis on the qualitative narrative is removed, important 

contextual meaning is lost, crippling analysis and learning efforts.  As healthcare leaders are often 

reminded of the power of storytelling, the narrative details of the event report should be viewed 

as a patient’s story.  With recent technological advancements, healthcare should consider 

leveraging data feeds from other data sources to minimize the burden of data entry, allowing 

frontline reporters to focus on the narrative description.   Reporting products should also consider 

ways of capturing this data through the investigation process after the event has been submitted. 
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In early versions of healthcare event reporting databases, 25% of events were reported 

with the event type “other” or “miscellaneous”, likely because reporters lack time or information 

to complete the report28.  Today, reporting taxonomies are much more extensive consisting of 

literally hundreds of event types for a reporter to filter through and by design is not ideal as the 

reporter can only select one event type, while the complexity of the event often requires several 

event types to be selected.  As the taxonomy for event type, locations, and harm score are used to 

route events to reviewing mangers for follow-up, healthcare organizations have resourced 

completing these metadata fields, ensuring the accuracy of the data captured and routig of events 

to reviewing managers.  Unfortunately, this has come at the cost of not prioritizing the 

information in the free text narrative that should be used to investigate events.  

 

Current products are designed to review and respond to a single event at time.  While 

intended to create accountability for event follow-up, this narrow focus makes it difficult to 

identify patterns and trends in the data submitted.  Quantitative efficiency metrics for the time it 

takes to “close an event” or time it takes to submit a report are viewed as measures of success 

when responding to events. These metrics provide a false sense of accomplishment and do not 

account for any system redesigns or improvements that have occurred as a result of the event 

submitted.  These workflows are flawed as they not only inhibit the learning from the analysis of 

aggregate data and integrated data sources, but they incentivize a rapid and less thoughtful 

response to events submitted.  

 

Furthermore, outputs of current reporting systems are often quantitative in nature lacking 

qualitative details necessary to provide rich contextual information used to drive system 

improvements.  For example, bar graphs displaying percentage of events submitted across 

hospital units or pie charts displaying percentage of events by event type are commonly supplied 
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by vendors.  These reports are not actionable and can send the wrong message about patient 

safety when used to speculate if an organization is more or less safe.  Furthermore, these graphs 

do not account for any factors that impact unit-level reporting cultures, and are often used by 

healthcare leaders to increase or decrease reporting, rather than focusing on mitigating harm from 

the data submitted.  To enable learning and improvements from the data already being captured, 

current products need to be disrupted and redesigned to include tools for analyzing event 

reporting data and prioritizing which events should receive more attention.   

 

Implications for Healthcare Policy 

 As shared earlier, the AHRQ Common Formats have been influential in how event 

reporting data capture forms have been designed with the good intention of capturing information 

that would enable industry learning.  Unfortunately, the burden of data capture has fallen on busy 

clinicians and there is little evidence of industry-learning as it seems few organizations are 

submitting data to PSOs, and few PSOs are submitting data to AHRQ.  We think it is likely that 

the burden of data abstraction and peer review privileged protection concerns have limited what 

data organizations are willing and able to share.   

 

When investigating events the organizational context is very important in making sense 

of unsafe situations.  Recognizing that events manifest in different ways across units and 

organizations, and considering concerns for sharing sensitive information, rather than asking 

organizations to submit the raw events without documentation of any follow-up or improvements 

made, AHRQ should consider asking organizations to submit investigation tools, lessons learned, 

and improvement ideas that can be stored in a database and accessed by organizations when 

needed.  AHRQ could then conduct deep-dives into trends of events through the lessons learned 

organizations submit and facilitate sharing of these lessons across the healthcare industry.   
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Investigation tools that facilitate event analysis remain a gap in the industry.  For 

example, the questions asked during follow-up of a glucose management, patient identification, 

and transport event are different, thus lend themselves to different investigation tools.  Creating 

communities that could facilitate sharing of investigation tools would help organizations ensure 

they are being thorough in their review processes and drawing accurate conclusions about their 

events. 

Conclusions 

Over the years, reporting has been inappropriately equated with patient safety activity34.  

The limited evidence that patient safety event reporting systems are associated with safer care9 20 

is symptomatic of the way these tools have been implemented in healthcare.  Our hybrid 

conceptual model combines an event reporting process with well-established theories of patient 

safety culture to provide new insights into factors that impact reporting and identifies enabling, 

enacting, and elaborating strategies for improving and sustaining meaningful patient safety event 

reporting processes.   

 

To derive more value from event reporting data, organizations must consider both 

individual and organizational factors that impact local reporting cultures.  This work represents a 

paradigm shift in the approach to understanding the culture of event reporting, grounding factors 

related to voluntary event reporting in scientific theories of safety culture.  As the concepts of 

identify and report, investigate and respond, learn and improve, and provide feedback are not 

unique to event reporting data, this model can be applied to other voluntarily reported data such 

as patient complaints, patient claims, and employee health events.   
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Learning from HROs, our model suggests that healthcare has not implemented event 

reporting structures and processes to the fullest extent.  There are opportunities in organizational 

infrastructure, product design and policy that would allow organizations to derive more value 

from their event reporting initiatives.  Healthcare has been criticized for collecting too much data 

and doing too little10, focusing primarily on the technical infrastructure for data collection rather 

than learning and improving.  In order for healthcare to not lag behind other high risk industries 

in ensuring safety, rather than focusing on collecting additional events without the bandwidth to 

consume them, we believe it is important that organizations consider how data already being 

collected can be used to design safer systems.  The volume of incident reports does not matter 

nearly as much as the practical work of investigating and understanding a particular aspect of an 

organizational system and then working to improve it 10.   

 

Future studies are needed to test mediation and moderation relationships between the 

variables proposed in this conceptual model and to identify which factors have the greatest impact 

on reporting.  Furthermore, factors that impact reporting likely vary across different units, 

departments, and healthcare disciplines and these variations should be explored.   
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Manuscript Two- Associations Among Unit-Level Safety Climate and Voluntary Event 

Reporting Rates  

Abstract 

Background: Event reporting systems have been recommended as part of a comprehensive 

strategy to improve patient safety.  Numerous factors that affect patterns and perceptions of 

reporting have been identified in the peer reviewed literature.  These studies provide rich insights 

into factors and potential advancements for event reporting in healthcare; however, do not 

identify how these factors relate to one another, which factors have the greatest impact on the 

reporting process, or help healthcare leaders identify which factors should be given the highest 

priority when prioritizing improvement strategies.   

 

Objectives:  Using the conceptual model proposed in paper one, we examine the association 

between unit-level safety climate results and unit-level event reporting rates to identify which 

factors have the greatest impact on reporting. 

 

Methods:  Associations between safety climate scores and event reporting rates collected during 

the subsequent three-month period were examined using negative binomial regression with robust 

variance estimation to examine adjusted relationships between safety climate and unit-level 

reporting rates.  

 

Results:  Several aspects of patient safety culture were associated with unit-level event reporting 

rates.  Safety culture domain scores and factors for investigating and responding to events were 

negatively associated with reporting rates, while perceptions of local management domain scores 

were positively associated with reporting rates.  Domain scores for teamwork, threat awareness, 
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and perceptions of senior management were not associated with reporting.  Individual items for 

identifying and reporting events, providing feedback, and learning and improving from events 

were not associated with reporting rates, contrary to our hypothesis that identifying and reporting 

and providing feedback would be positively associated with reporting rates.  Unit characteristics 

including level of care, department, and presence of CUSP teams were also related to event 

reporting rates. 

 

Conclusions:  This study provides a process for identifying which factors are associated with 

reporting.  This process can be replicated in any organization who collects voluntary reported 

events and regularly assesses safety culture.  Neither of our hypotheses, that factors related to 

identifying and reporting and factors related to providing feedback, were positively associated 

with unit-level event reporting rates.  Additional studies are needed to examine the impact of 

safety climate over time and to understand if factors that influence reporting differ for harmful 

events and non-harmful events. 
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 Introduction 

Event reporting systems have been recommended as part of a comprehensive strategy to 

improve patient safety3 14 and numerous factors that affect patterns and perceptions of reporting 

have been identified in the peer reviewed literature.  Through a series of focus groups, Kingston 

et al47 identified differences between physicians and nurses in attitudes and patterns of reporting.  

They found common barriers included time constraints, unsatisfactory processes, deficiencies in 

knowledge, cultural norms, inadequate feedback, beliefs about risk and perceived value.  In an 

effort to transfer safety lessons from other high-risk industries to healthcare, Barach and Small6 

through literature reviews and interviews with directors and experts of reporting systems, 

identified individual, organizational, and societal barriers and incentives to reporting.  These 

studies provide rich insights into factors and potential advancements for event reporting in 

healthcare; however, do not identify how these factors relate to one another, which factors have 

the greatest impact on the reporting process, or identify which factors should be given the highest 

priority to improve performance.   

 

Safety climate captures perceptions of existing safety policies, procedures, and 

practices59.  Safety climate has been linked to reporting though empiric analysis is lacking.  Using 

data submitted to the National Patient Safety Authority for England, Hutchinson and colleagues21 

examined associations between hospitals’ event reporting rates and hospitals’ performance on 

safety climate surveys, and found that reporting rates increased from the time each hospital began 

participating in the national system.  In addition, they found higher reporting rates correlated with 

positive safety climate scores.  A limitation of this study is that it examined associations at the 

hospital-level.  Recognizing the importance of local cultures59, we believe there is value to be 

captured from a unit-level analysis as culture varies widely among units within a hospital. 
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Using the Agency for Healthcare Research and Quality’s (AHRQ) database for Hospital 

Survey on Patient Safety (HSOPS) climate, Richter and colleagues60 cross-walked variables from 

the HSOPS survey with Vogus, Sutcliffe, and Weick’s Enacting, Enabling, and Elaborating 

principles.  Using results of hospitals’ HSOPS climate scores the investigators examined the 

association between organizational factors affecting safety and a high frequency of error reporting 

across hospitals.  They found elaborating actions of error feedback and organizational learning 

had the greatest impact on perceptions of high frequency of error reporting.  There are several 

limitations to this study.  The study design does not account for variations in reporting practices 

across organizations and responses are based on perceptions of what respondents believe is 

happening, but the reality may actually be very different.     

 

In the current study, we examine associations between unit-level patient safety climate 

data and voluntary event reporting data collected from a large academic medical center in the 

northeastern United States.  The present study adds four elements to the literature on error 

reporting.  First, it begins to empirically test some of the relationships suggested by the Kasda et 

al 2016 conceptual model of factors that influence event reporting.  Specifically, these analyses 

focus on the four stages in the event reporting process- identify and report, investigate and 

respond, learn and improve, provide feedback.  Second, using the conceptual model, these 

analyses examine differences in individual and organizational factors associated with voluntary 

patient safety event reporting to identify those most strongly related to reporting rates in order to 

help understand which might be most critical for healthcare leaders to attend to or prioritize.  This 

is important as resources for quality and safety are limited and will inform how to allocate and 

prioritize resources.  Third, as previous studies have examined organizational cultures and 

hospital-level reporting rates, this study accounts for important variations in work-level cultures.  

No previous studies have examined work-level cultures on reporting.  Fourth, the study uses 
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actual event reporting data, rather than assessing perceptions of reporting.  Examining 

relationships between safety climate score and total number of events reported will provide new 

insights into factors that influence reporting.   

 

Conceptual Framework 

Grounded in the peer reviewed literature, a conceptual model for the factors that 

influence event reporting was developed by classifying individual and organizational factors cited 

to influence event reporting into four process stages: identify and report, investigate and respond, 

learn and improve, and provide feedback (see Kasda, 2016 (paper 1) for additional details).  This 

framework proposes that both organizational and individual process variables are influenced by 

organizational contextual variables captured by James Reason’s subcomponents of an informed 

culture.  Furthermore, Vogus, Sutcliffe, and Weick’s (2010) Enabling, Enacting and Elaborating 

practices22, act as modifiers serving as strategies for leadership commitment, frontline actions, 

and learning practice’s that can be used to improve event reporting culture and processes.  

 

To operationalize factors that influence reporting, variables on Pascal Metrics’ Safety 

Attitudes Questionnaire (SAQ) survey were translated to concepts on the Kasda conceptual model 

as seen in Figure 3.  Five domains on the safety culture assessment: safety climate, teamwork 

climate, threat awareness, perceptions of local management, and perceptions of senior 

management contain itemized questions that apply to the event reporting process.  Individual 

factors related to identifying and reporting events were captured by the safety climate and 

teamwork climate domains and survey items related to difficulty speaking up and encouraged to 

report.  Organizational factors for investigating and responding to events were captured by the 

safety climate and threat awareness domains and survey items related to errors handled 

appropriately and more likely to make errors in tense or hostile situations.  Organizational factors 
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for learning and improving from events were captured by the safety climate domain and survey 

items related to difficulty discussing errors, easy to learn from others’ errors, and safety efforts 

are valuable.  Organizational factors for providing feedback were captured by the perceptions of 

local management and perceptions of senior management domains and items related to feedback 

about events from local managers and feedback about events from senior managers. 

 

Some preliminary findings exist; yet, were not considered in terms of stages in the event 

reporting process.  Related to the identify and report stage, the Hutchinson21 study found a 

positive association between reporting rates and safety culture scores for employer encourages 

staff to report errors, near misses, or incidents, while the Richter study found perceptions of 

communication openness was negatively associated with error reporting.  Related to the 

investigate and respond stage, Hutchinson found positive associations between reporting rates and 

safety culture scores for the survey items employer treats fairly staff involved in an error, near 

miss or incident and employer does not blame or punish people who make errors.  Related to the 

learn and improve stage, Richter found positive associations between perceptions of 

organizational learning and perceptions of increased reporting. Related to the provide feedback 

stage, the Richter60 study found perceptions of error feedback to be positively associated with 

perceptions of error reporting.   

 

As the relationships proposed by the Hutchinson study do not account for variability in 

unit-level cultures, and the Richter study relies on perceptions of reporting, the relationships in 

this model have not been empirically tested.  In addition, these studies show conflicting 

associations for event reporting rates and factors related to identify and reporting errors.  

Therefore, the goals of this study were to examine associations between unit-level patient safety 

climate survey data and unit-level voluntary event reporting data collected from a large academic 
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medical center in the northeastern United States to identify which factors have the greatest 

influence on voluntary reporting rates. 

 

Hypotheses 

Based on the Kasda (2016) conceptual framework, it was hypothesized that the total 

number of voluntarily filed events reported in a given unit would be positively associated with  

safety climate scores for identify and report and provide feedback stages.  The relationships tested 

are outlined in Figure 4. 

 

Identify and reporting factors include enabling leadership actions that encourage and 

make it safe to speak-up, and enacting frontline actions evident through the reporting of manifest 

and latent errors.  These items relate to a trusting reporting culture36 in which staff report near 

misses and adverse events.  Specifically, we hypothesized: 

Hypothesis 1. Cultural factors related to identifying and reporting errors will be positively 

associated with the total volume of event reports; that is higher work-area scores on three 

factors (1a1. safety climate, 1a2. teamwork climate, 1a3. encouragement to report) 

will be associated with higher unit-level voluntary event reporting rates, while   

higher work-area scores on (1a4.) difficulty speaking up will be associated with lower 

unit-level voluntary event reporting rates. 

  

Among healthcare staff there is often a perception that reported events go into a black 

hole40.  Lack of feedback about events submitted has been cited in the literature as a common 

barrier to event reporting41.  When staff perceive inaction on events they are less likely to report 

again.  Healthcare managers and leaders should perpetuate the reporting cycle by communicating 

system changes back to frontline staff that reported the event.  Specifically, we hypothesized: 
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Hypotheses 2. Cultural factors related to providing feedback will be positively associated 

with the total volume of event reports; that is higher work-area scores on four factors 

(1b1. senior leadership, 1b2. local management, 1b3. feedback about events from senior 

leaders, 1b4. feedback about events from local managers) will be associated with higher 

unit-level voluntary event reporting rates.
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Figure 4: Factors That Impact Voluntary Event Reporting Rates 
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Methods 

Study Design 

This study involved secondary analyses of a large urban academic medical center’s 

routinely assessed patient safety climate survey data and events submitted to the medical center’s 

electronic patient safety event reporting database.  Using a retrospective, cross-sectional, 

observational study design, survey items established from patient safety climate measures were 

used to operationalize the concepts included in the framework to identify which staff perceived 

constructs of safety have the greatest impact on reporting.   

 

The unit of analysis was the work area or hospital unit.  The primary dependent variable 

was the total number of event reports per work area submitted during the period (March-May 

2015).  The independent variables were department, level of care, presence and duration of CUSP 

team, safety climate scores, and patient days in the work area.  Total person days per unit were 

calculated for the time period using the daily census and an Admission Discharge Transfer (ADT) 

index was used to control for turnover across units.  

 

Setting, Data Sources, and Measures 

Hospital Setting.  The acute care facility is a 912-bed adult and pediatric academic 

medical center located in an urban northeastern city in the United States.  The facility has 

approximately 48,000 admissions and 85,000 emergency department visits annually.  The 

analysis was limited to inpatient bedded units with a greater than 60% response rate on the safety 

culture survey.  Other inpatient units such as procedural areas and non-clinical work areas such as 

nutrition and environmental services were excluded.   
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Time Period.  To ensure consistency with the time period for administration of the 

medical center’s safety culture assessment, counts of event reports, patient days and the ADT 

Index were obtained for a three month-period, March, April, and May 2015, accounting for one 

month prior and on month post survey.  Similar aggregation methods have been used to examine 

associations between clinician perceptions of patient safety culture and hand hygiene61. 

 

Unit Characteristics.  Descriptors were coded to account for unit characteristics. We 

classified units as critical care or non-critical care.  Critical care units are where higher acuity 

patients are cared for and where workload may be more demanding.  We classified departments 

as Medicine, Surgery, Pediatrics or Other.  Medicine, Pediatrics, and Surgery are the three largest 

departments in the hospital.  Lastly, we classified units with Comprehensive Unit Based Safety 

(CUSP) teams were identified and coded based of the duration of their team (no team, teams 

active less than or equal to 2 years, or teams greater than or equal to 2 years).  CUSP teams are 

designed to improve how clinical teams work together to make care safer.  These teams address 

safety issues through clinical best practices and the science of safety62. 

 

Patient Safety Climate.  The medical center assesses safety culture every 18-months 

with Pascal Metrics Safety Attitudes Questionnaire (SAQ), which measures healthcare workers’ 

safety attitudes in 7 domains: teamwork climate, safety climate, job satisfaction, stress 

recognition, working conditions, perceptions of local management, and perceptions of senior 

management. The SAQ has been shown to be psychometrically sound and reliable in a variety of 

healthcare settings63.  In April 2015, a total of 6,543 individuals in 206 work areas participated in 

the safety climate survey.  More than 80% of respondents were in direct patient care roles.  

Nineteen units had response rates less than 40%, or responses with fewer than five respondents, 

thus did not receive quantitative results.  The hospital’s 2015 safety culture survey, found in 
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Appendix B, consisted of 48 questions.  Five domain scores and nine questions from Pascal 

Metrics’ Safety Attitude Questionnaire (SAQ), were selected for analysis to understand the 

impact culture has on reporting. The response variable for each item is a five-point Likert scale 

from 1(strongly disagree) to 5 (strongly agree).  Each question is scored as the percent of 

respondents who agree (scores 4 or 5) and each domain reflects the proportion of respondents in a 

given unit who rank their unit highly on 3-7 items within that domain.  As such, the safety culture 

domains are scored as continuous variable as the percent of staff who agree with the statement 

(score 4 or 5). 

 

Total Event Reports.  At the time of the survey, the medical center used University 

HealthSystem Consortium’s (UHC) Patient Safety Net (PSN) event reporting product for staff to 

report patient safety events and safety concerns.  To ensure consistency with the time period for 

administration of the safety culture assessment, counts of the total number of voluntary event 

reports submitted between March and May 2015 were obtained for each unit using the location 

field in the event report.   

 

Patient Days.  As there is precedent for calculating unit-based infection rates in hospitals 

using patient days, a similar approach was used to estimate unit occupancy.  Two potential 

estimators for patient days were identified from the workforce management database- the 

midnight census and the 24-hour census.  The midnight census calculates the number of patients 

assigned to a unit at midnight.  The 24-hour census calculates the total number of patients cared 

for by nurses on a unit over a 24-hour period.  Both metrics estimating patient days were 

calculated for the three-month time period.  In addition, an ADT Index measure that calculates 

the proportion of patients turning over during a 24-hour period was obtained to account for unit 

churn enabling cross-unit workload comparisons.  The mean and median ADT index for the time 
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period for each unit were calculated.  As these were very similar, the median ADT index was 

used. 

 

Analysis Approach 

Analyses unfolded across three phases.  In phase one, descriptive statistics including 

mean, median, range, standard deviation, and pairwise correlations among all study variables 

were calculated. 

 

In phase two, the distribution of our targeted outcome, total event reports, was examined 

in adjusted regression analyses.  The total number of event reports was regressed onto 

hypothesized safety culture predictors and department, team, and ADT index covariates using 

multivariate linear regression analyses. Q-Q plot analysis suggested skewness that linear 

regression provided a poor fit for the data given the count outcome.  Generalized linear models 

with Poisson, negative binomial, and gamma distributions were then compared using Akaike 

Information Criterion (AIC).  Negative binomial models provided better fit for the data.   

 

Finally, in phase three adjusted associations between safety climate scores and event 

reporting rates were modeled using negative binomial regression with robust variance estimation 

to examine adjusted relationships between safety culture and reporting.  Climate data was scaled 

to reflect five percentage point changes.  Adjusted models regressed event counts onto safety 

climate domain scores, nine individual questions related to event reporting, and unit 

characteristics such as department, CUSP team, level of unit, and an ADT index measure to 

account for patient turnover within the unit.  As total patient days per unit for the three-month 

period were calculated, event reporting rates were operationalized as the number of events 

reported per person days.   
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Model zero, the base co-variates only model, regressed events onto unit covariates 

including: unit (critical care unit, non-critical care unit), department (medicine, surgery, pediatrics 

or other), team (no CUSP team, CUSP team active 2 years or less, and CUSP team active longer 

than 2 years), and an ADT index capturing unit turnover.  Model one added the five safety culture 

domain scores of interest to the covariate only model, including: safety climate, senior 

management, local management, teamwork, threat awareness, and one unscaled item.  

Examining domain scores and item scores separately was necessary as Sexton’s (2006) 

psychometric properties analysis63 revealed domain scores were highly correlated.  This is also 

observed in the correlation table (Table 8).  Model two, regressed the base model plus nine 

individual items from the safety climate survey.  In all models, significance was determined at the 

p ≤ .05 level.   

 

A sensitivity analysis was conducted comparing the two estimators for patient days- Total 

Patient Days Using the Midnight Census and Total Patient Days Using 24 Hour Census.  Similar 

results were found with both denominators.  The midnight census was chosen as the ADT index 

was used to account of turnover.  As there was one outlier unit, all models were tested including 

and excluding this outlier.  The results were similar including and excluding the outlier unit.  All 

analyses were conducted in STATA 14 software (StataCorp. 2015. Stata Statistical Software: 

Release 14. College Station, TX: StataCorp LP).  The Institutional Review Board of Johns 

Hopkins Medicine approved this study (IRB-00083187). 
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Results 

A total of 43 inpatient units from the medical center met inclusion criteria for the 

reported analyses.  Descriptive statistics for independent and dependent variables are captured in 

Table 6.  Eight of the units were critical care units and 35 units were non-critical care units.  Of 

the 43 units, 12 units represented the Department of Medicine, 11 units represented the 

Department of Surgery, and 8 units represented the Department of Pediatrics.  The remaining 12 

units were from the Departments of Oncology, Physical Medicine and Rehabilitation, Obstetrics 

and Gynecology, Psychiatry and Neurosciences.  Thirty-six of the 43 units had CUSP teams.  Of 

the 36 CUSP teams, 14 units had teams who were active 2 years or less and 22 teams had been 

active longer than two years.  

 

The number of event reports submitted per unit, the dependent variable, were not 

normally distributed.  The mean number of events reported was 40.02 (SD = 27.55, range = 8 to 

154).  The mean safety culture domain score was .71 (SD=.14, range=.29 to .94).  The mean 

number of patient days during the analysis period was 1,727.74 (SD = 623.43, range 458 to 

3,537).  

 

Unit Characteristics and Event Reporting Rates 

Level of Care.  Level of care was significantly associated with total events reported. 

Specifically, the covariates only model suggested that the event reporting rate was twice as high 

among critical care units compared to non-critical care units (IRR = 2.08, 95% CI: 1.35, 3.21).   

Department.  Department was significantly associated with total events reported.  

Specifically, the covariates only model suggested, the department of Surgery reports 33% fewer 

total events in model zero than the department of Pediatrics (IRR=.67, 95%CI .45,1.0).  The same 
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associations do not exist between the departments of Surgery and Medicine.  While not 

statistically significant, the Department of Pediatrics reports 40% more events than the 

Department of Medicine (IRR=1.40, 95% CI: .95, 2.09). 

 

CUSP Teams.  CUSP teams were significantly associated with total events reported.  

Specifically, the covariates only model suggested teams active less than two years report 51% 

fewer events than units without a team (IRR=0.49, 95%CI: 0.25, 0.93).  In addition, teams who 

have been active longer than two years report 53% more events than teams active less than two 

years (IRR=1.53, 95% CI: 1.15-2.03).  There was not a statistically significant difference in teams 

active longer than two years compared to units who did not have a team.   

 

Patient Safety Culture Domain Scores and Event Reporting Rates 

Adjusted analyses (model one) found a significant association between several of the 

climate domain scores and the reporting rate.  Specifically, for every 5% increase in the safety 

climate domain score, 11% fewer events were reported when adjusting for other domains and unit 

descriptors (IRR =0.89, 95% CI: 0.82, 0.96).  In addition, for every 5% increase in perceptions of 

local management domain score, 19% more events were reported when adjusting for other domains 

and unit descriptors (IRR = 1.19, 95% CI: 1.04, 1.37).  Teamwork, senior management, and threat 

awareness domains were not significantly related to the total event reporting rate. 

 

Patient Safety Culture Item Scores and Event Reporting Rates   

Adjusted analyses (model two) found significant associations between several of the item 

scores and the reporting rate.  Specifically, for every 5% increase in medical errors handled 

appropriately, 17% fewer total events were reported when adjusting for other individual questions 
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and unit descriptors (IRR=0.83, 95% CI: 0.71, 0.97).  In addition, for every 5% increase in 

likelihood of errors in tense or hostile situations, 14% fewer events were reported when adjusting 

for other individual questions and unit descriptors (IRR=.86, 95%CI=.77, .96).  While not 

statistically significant, for every 5% increase in reporting encouraged, 19% more events were 

reported when adjusting for other individual questions and unit descriptors (IRR=1.15, 95%CI: 

0.91, 1.45).  Item questions related to difficulty discussing errors, easy to learn, feedback about 

events from senior leaders, feedback about events from local managers, difficulty speaking up, and 

safety efforts valuable were also not statistically significant. 

 

Discussion & Conclusions 

Key Findings 

In this study, several aspects of patient safety culture were associated with unit-level 

event reporting rates.  Safety climate domain scores and factors related to investigating and 

responding to events were negatively associated with reporting rates, while perceptions of local 

management domain scores were positively associated with reporting rates.  Domain scores for 

teamwork, threat awareness, and perceptions of senior management were not associated with 

reporting.  Individual items for identifying and reporting events, providing feedback, and learning 

and improving from events were not associated with reporting rates, contrary to our hypothesis 

that identifying and reporting and providing feedback would be positively associated with 

reporting rates.  Unit characteristics including level of care, department, and presence of CUSP 

teams were also related to event reporting rates. 

 

We found safety climate scores were negatively associated with unit-level voluntary 

reporting rates.  It has been found that most iatrogenic injuries are due to errors57 and are, 
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therefore, preventable; thus, our results show that increases in safety climate is protective against 

errors.  Contrary to these results, Hutchinson and colleagues21 found positive associations with 

hospital event reporting rates and safety climate scores over an eighteen-month period.  A 

hypothesis generating aim is that as organizations increase efforts to review and respond to 

events, in the early phases increases in safety climate domain scores are positively associated with 

total events reported.  However, over time, increases in safety climate domain scores are 

negatively associated with reporting, reflecting decreases in errors and improvements in patient 

safety.  

 

We found perceptions of local management scores were positively associated with unit-

level voluntary reporting rates.  Perceptions of local managers have a significant impact on 

reporting; however, the same relationship was not seen with senior managers.  This supports the 

need to better understand unit-level cultures related to event reporting. 

 

We found items related to identifying and reporting errors, learning and improving, and 

providing feedback were not related to unit-level voluntary reporting rates.  Contrary to our 

hypothesis, items related to identifying and reporting errors and providing feedback were not 

positively associated.  While not statistically significant, the question I am encouraged by others 

in this work setting to report any patient safety concerns I may have, which is part of the identify 

and report stage, has a strong positive IRR (1.15), which is consistent with the findings in the 

Hutchinson study21.  Perceptions of local managers were strongly associated with reporting rates 

and its seems local managers are encouraging reporting of events.  

  

We found items related to investigating and responding to errors were negatively 

associated with unit-level voluntary reporting rates.  Recalling that items captured by the safety 
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climate domain align with several process stages (identify and report, investigate and respond, 

learn and improve), the survey item, medical errors handled appropriately, which is part of the 

investigate and respond stage, appears to be driving the decrease in total reports associated with 

the safety climate domain.  This is evidenced by the fact that the IRRs for the individual questions 

difficulty discussing errors, encouraged to report, and easy to learn from the errors of others are 

all associated with increased reporting, where medical errors handled appropriately is associated 

with decreased reporting.  Similarly, likelihood of errors in tense or hostile situations, were 

negatively associated with reporting.  This is not consistent with the Hutchinson study who found 

positive associations with employer treats fairly staff involved in an error, near miss or incident 

and employer does not blame or punish people who make errors.  As this study also found 

perceptions of local management to be an important factor, this is an instance where unit-level 

analyses rather than hospital-level analyses, as conducted in the Hutchinson study, provide new 

insights into factors that impact reporting.  

 

We found level of care was related to unit-level voluntary reporting rates.  Donchin and 

colleagues64 estimate ICU patients experience an average of 178 activities per patient per day and 

1.7 errors per patient per day.  Schimmel13 found that length of stay was a predisposing risk factor 

for errors.  As sicker patients are in the hospital longer and receive more care, there are additional 

opportunities for error.  This is consistent with Brennan et al’s findings65 that adverse events are 

more likely when a patient is seriously ill, and that sicker patients are more vulnerable and less 

resilient to medical errors.  From our findings, it is unclear if critical care units report more events 

than non-critical care units because there are more opportunities for errors, or if there are other 

factors that impact patterns of reporting.  Of the eight critical care units, three intensive care units 

(ICU) in the analysis went live on Intensive Care Unit Safety Reporting System (ICUSRS), a 

web-based reporting system in 200248.  These ICUs are unique as they have had more exposure to 
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electronic reporting and focused initiatives related to event reporting than other units in the 

medical center who did not have access to an electronic reporting system until 2004.  In addition, 

an analysis of ICUSRS66 revealed the importance of open discussions within a unit, as units who 

reported more events incorporated discussion and reporting of events into daily patient rounds 

reaffirming the importance of a safety culture at the unit-level.   

 

We found department was related to unit-level voluntary reporting rates.  The department 

of Pediatrics reports more events than Surgery and Medicine.  There are several considerations 

for this.  Similar to higher acuity patients, younger patients may be more vulnerable to medical 

errors.  In addition, the staff that care for pediatric patients may speak-up more on the patient’s 

behalf, recognizing that children may not have the knowledge or skills to do this.  In addition, 

departmental resources for reviewing and responding to events may be different.  Anecdotally, 

we know the departments of Medicine and Pediatrics have allocated more departmental resources 

for reviewing events than the department of Surgery.  Additional studies are needed to understand 

this association. 

We found the presence of CUSP teams was related to unit-level voluntary reporting rates.  

While units are kicking-off new teams less attention could be on event reporting initiatives, thus 

lower patterns of reporting in the initial two years.  However, as teams become more advanced, it 

seems bandwidth for safety initiatives increases, staff recognize the important learning that comes 

from these events; thus, reporting increases in teams active longer than two years compared to 

teams active less than two years.  Pillars of the CUSP program include engagement from senior 

executives and embracing the knowledge of frontline staff62.  As presented in the conceptual 

model, the role of the CUSP executive is an example of an enabling modifier from Vogus, 

Sutcliffe, and Weick’s Three E’s67, where senior executives direct attention to safety and make it 

safe to speak-up and act in ways that improve safety.  Furthermore, Vogus and Hilligoss68 
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highlight the important role of habit in high reliability which, “involves cultivating more mindful 

habits of thought and action focused on detecting deviations and identifying weak signals of 

impending danger to facilitate swift, flexible action.” The CUSP program supports more mindful 

habits through greater collaboration and communication, problem identification, escalation and 

resolution.  

 

Strengths and Limitations 

This novel study includes several strengths.  First it provides a process for identifying 

which factors are associated with unit-level voluntary event reporting patterns and begins to 

empirically test the relationships suggested in the Kasda 2016 (paper 1) conceptual model for 

event reporting.  Second, this study design is unique as it uses unit-level event reporting data and 

unit-level survey responses understand factors that influence reporting.  Through the use of a 

standardized and validated culture assessment instrument threats to validity are controlled for.  

This study design also controls for patient acuity and turnover.  Lastly the process can be 

replicated in any organization who collects voluntary reported events and regularly assesses 

safety climate.   

 

We believe it is important to point out that in this study we are not calculating rates of 

adverse events, rather, we are calculating rates of reporting.  A significant challenge in creating 

event reporting rates is finding an appropriate denominator, thus a limitation of this study is that 

we only analyzed clinical bedded units, excluding outpatient areas and procedure areas.  This was 

because the denominator for person days would not be applicable in an outpatient area.  These 

areas could be analyzed by using visits or cases as a denominator for outpatient and procedure 

areas.  
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Internal threats to validity include that this study accounts for individual and 

organizational factors, but does not account for societal factors.  In addition, not every factor we 

identified to influence the event reporting process had a corresponding safety climate assessment 

question.  Furthermore, units who did not receive a greater than 60% survey response were not 

included in the analysis, and it is possible that factors that influence reporting differ for staff who 

did not take the survey.  Lastly, each assessment question was cross-walked to only one stage in 

the event reporting process.  Some of these constructs may relate to multiple stages 

 

A pitfall of the perceptions of local and senior manager domains, in larger organizations 

in particular, it is often unclear who staff consider local and senior managers.  Local managers 

could be unit or department managers and senior managers could be department leaders or 

hospital leaders.  This information could be teased out through a series of unit-level debriefings or 

focus groups.   

 

As this study only included 43 units in one organization, we do not know how 

generalizable the relationships that we found are, thus this is a threat to external validity.  We 

believe these results are likely generalizable to other large academic medical centers with similar 

organizational structures but additional studies are needed to examine the impact of local and 

senior leadership in community hospitals, and other care settings.   

 

Future Studies  

There was one unit in our study that was an extreme outlier with an exceptionally high 

reporting rate.  Even when dropping this unit from the analysis, we found the same pattern of 

results.  We believe this outlier unit may be a positive outlier and would be an interesting case 

study.  This particular unit is an ICU, the unit’s CUSP executive is the organization’s Senior Vice 
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President for Quality and Safety, and the unit also participated in the Intensive Care Unit Safety 

Reporting System program. 

 

This academic medical center seems to be more advanced in reviewing and responding to 

event reports, often helping peer organizations find value in their event reporting data.  Additional 

studies are required to explore the relationship of safety culture and reporting over time.  

Additional studies are also needed to understand if factors that influence reporting differ for 

harmful events and non-harmful events.  Evans et al41 surveyed physicians and nurses in Australia 

and found nurses were more likely to know how to access a report, have completed a report, and 

to know what to do with a completed report.  As nurses tend to report more than physicians, 

additional studies are needed to examine patterns of reporting across disciplines. 
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Table 5: Table of Variables 

Variable Type Measurement 

Independent Safety Climate Scores 
for Identify and Report 

Continuous  • In this work setting is it difficult to speak up if I see a problem with care  
• I am encouraged by others in this work setting to report any patient safety 

concerns I may have 
Independent Safety Climate Scores 

Investigate and 
Respond 

Continuous • Medical errors are handled appropriately in this work setting 
• People in my work setting understand they are more likely to make errors in tense 

or hostile situations  
Independent Safety Climate Scores 

for Learn and Improve 
Continuous • In this work setting it is difficult to discuss errors  

• The culture in this work setting makes it easy to learn from the errors of others  
• Safety efforts in this work setting are valuable in protecting patients from harm  

Independent Safety Climate Scores 
Feedback 

Continuous • I get adequate, timely info about events that might affect my work from senior 
management  

• I get adequate, timely info about events that might affect my work from local 
management  

Dependent Total Events 
Submitted 

Rate Numerator: 
Total number of events per unit (reported in PSN database) 
 
Denominator: 
Total number of patient days per unit (calculated from Midnight census) 
 
Period: 
March-May 2015 

Control/ 
Covariate 

Department Categorical Units were coded by Medicine, Surgery, Pediatrics, or Other  

Control/ 
Covariate 

Critical Care Units Categorical Critical care units were coded to designate higher level of care work areas. 

Control/ 
Covariate 

Comprehensive Unit 
Based Safety Team 
(CUSP) 

Categorical Units were coded if they did not have a CUSP team, if they had a CUSP team active 2 
years or less, and if they had a CUSP team active 2 years or more.  Length of team 
was measured at the beginning of the time period (March 2015). 
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Table 6: Descriptive Statistics 

Descriptive Statistics 
Variable 

 Count        

Total Units   43        

Units by 
Department 

 
 
 

Medicine  12        

Surgery 11        

Pediatrics  8        

Other  12        

CUSP 
 
 

No CUSP Team 7        

CUSP active 2 years or less  14        
CUSP active 2 years or more  22        

Level 
 

Non-Critical Care Unit 35        

Critical Care Unit 8        

 Mean Median Min Max Stand Dev 

Event Reports 
 
 

Total events per unit March 15.26 12.00 3.00 75.00 12.75 

Total events per unit April 12.70 12.00 1.00 32.00 7.65 

Total events per unit May 12.07 10.00 0.00 50.00 9.52 

Total events period 40.02 36.00 8.00 154.00 27.55 

Patient Days 
Midnight Census 

 

March 586.51 574.00 168.00 1195.00 209.66 

April 567.00 525.00 166.00 1185.00 210.32 

May 574.23 535.00 124.00 1157.00 207.33 

Period Total 1727.74 1584.00 458.00 3537.00 623.43 
 March 700.91 675.00 188.00 1268.00 241.55 
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Patient Days 
24 Hour Census 

April 682.49 643.00 195.00 1270.00 246.55 

May 685.91 644.00 151.00 1237.00 241.32 

Period Total 2069.30 1913.00 534.00 3775.00 725.48 

Mean 
ADT Index 

 
  

March 0.38 0.42 .07 0.56 0.13 

April 0.40 0.42 .08 0.74 0.13 

May 0.38 0.41 .09 0.58 0.12 

Period 0.39 0.42 .08 0.61 0.12 

Median ADT 
Index 

  

March 0.38 0.41 .05 0.57 0.14 

April 0.40 0.41 .09 0.68 0.13 

May 0.38 0.40 .09 0.63 0.13 

Period  0.39 0.40 .09 0.62 0.13 

             
Patient Safety Culture Survey Mean  Median Min Max  Stand Dev 
Unit-level Survey Response Rate (%) 72.05 71.43 43.18 120.00 15.40 

Safety Climate Domain 0.71 0.72 .29 0.94 0.14 
Teamwork Climate Domain 0.70 0.70 .26 0.90 0.13 
Perceptions Senior Management Domain 0.47 0.44 .11 0.86 0.16 
Perceptions Local Management Domain 0.69 0.68 .26 0.93 0.14 
Threat Awareness Domain  0.69 0.69 .53 0.83 0.08 

      
Items      
Medical errors are handled appropriately in this work setting  0.87 0.86 .73 1.00 0.07 
In this work setting it is difficult to discuss errors* 0.18 0.18 0.00 0.32 0.08 
I am encouraged by others in this work setting to report any 
patient safety concerns I may have  0.89 0.89 0.68 1.00 0.06 

The culture in this work setting makes it easy to learn from the 
errors of others  0.78 0.78 .41 0.94 0.11 
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I get adequate, timely info about events that might affect my 
work from senior management  0.67 0.68 .39 0.87 0.11 

I get adequate, timely info about events that might affect my 
work from local management  0.78 0.77 .54 0.93 0.10 

In this work setting it is difficult to speak up if I see a problem 
with patient care* 0.17 0.16 .08 0.36 0.08 

People in this work setting understand that they are more likely 
to make errors in tense or hostile situations.  

0.80 0.80 
.61 

0.97 0.08 

Safety efforts in my work setting are valuable in protecting 
patients from harm  

0.88 0.90 
.50 

1.00 0.10 

*Reverse worded item, lower scores are more desirable  
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Table 7: Incidence rate ratios comparing safety culture scores and total events reported.   

Estimated using negative binomial regression and robust estimation of variance.  N=43 

  Model 0: 
Base Model 

Model 1: 
Base Model with Domain Scores 

and Unscaled Item 

Model 2: 
Base Model with Individual 

Questions 
Model Stage Predictors IRR 95% CI p-value IRR 95% CI p-value IRR 95% CI p-

value 
Safety Climate Domain     .89 .82 .96 .004**     
Investigate & 
Respond 

Errors handled 
appropriately 

        
.83 .71 .97 .022* 

Learn & 
Improve 

Difficult 
discussing 
errors 

        

1.03 .88 1.20 .738 
Identify & 
Report 

Reporting 
encouraged 

        
1.15 .91 1.45 .247 

Learn & 
Improve 

Easy to learn          
1.02 .90 1.16 .706 

Senior Management Domain     1.03 .97 1.09 .355     
Provide 
Feedback  

Feedback about 
events 

        
1.05 .95 1.17 .335 

Local Management Domain     1.19 1.04 1.37 .014*     
Provide 
Feedback 

Feedback about 
events 

        
1.07 .93 1.23 .333 

Teamwork Climate Domain     .99 .84 1.17 .94     
Identify & 
Report 

Difficulty 
speaking up 

        
1.06 .93 1.20 .385 
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Threat Awareness Domain     1.02 .94 1.11 .578 

    
Investigate & 
Respond 

 Likelihood of 
errors in tense 
situations 

        

.86 .77 .96 .006** 
Learn & 
Improve 

     Safety 
Efforts are 
valuable 

    .91 .81 1.03 .127 

.98 .86 1.12 .795 
Unit Characteristics 
 

            

Department             
     Medicine (ref) --    1.0    1.0    
     Surgery .94 .64 1.40 .774 .98 .58 1.63 .927 .90 .47 1.71 .741 
     Pediatrics 1.40 .95 2.09 .093 1.34 .95 1.90 .099 1.72 1.10 2.68 .017* 
     Other 1.09 .69 1.71 .716 .997 .63 1.57 .989 1.04 .64 1.70 .866 
Team CUSP             
     No Team (ref) --    1.0    1.0    
     Team active <2 yrs .49 .25 .93 0.03* .61 .39 .95 .028* .43 .24 .78 .006** 
     Active >2 yrs.  .74 .38 1.46 .385 .99 .59 1.67 .976 .73 .40 1.32 .295 
Level of Care (Critical Care 
Unit) 

2.08 1.35 3.21 .001** 1.81 1.24 2.66 .002** 2.04 1.34 3.08 .001** 

Unit ADT Index  2.17 .62 7.65 .227 2.36 .68 8.20 .176 3.43 .88 13.33 .075 
Goodness of fit             
     AIC 416.17    425.06    431.60    
     Log-likelihood -200.04    -198.53    -198.83    

*p<0.05 **p<0.01 
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Table 8:  Correlation Table for Safety Culture Variables 
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Safety 
Culture 
Domain 

1                           

Medical 
errors 

handled 
appropriately 

0.58 1                         

Difficulty 
discussing 

errors 

-0.62 -0.45 1                       

Encouraged 
to report 

0.59 0.59 -0.45 1                     

Easy to learn 
from others' 

errors 

0.81 0.67 -0.51 0.62 1                   

Perceptions 
of Senior 

Management 
Domain 

0.57 0.33 -0.31 0.36 0.39 1                 
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Feedback 
about events 
from senior 
managers 

0.57 0.48 -0.35 0.37 0.65 0.66 1               

Perceptions 
Local 

Management 
Domain 

0.85 0.49 -0.44 0.44 0.68 0.67 0.59 1             

Feedback 
about events 
from local 
managers 

0.74 0.51 -0.39 0.46 0.65 0.56 0.57 0.83 1           

Teamwork 
Domain 

0.81 0.56 -0.49 0.48 0.71 0.67 0.65 0.84 0.70 1         

Difficulty 
discussing 

errors 

-0.31 -0.32 0.46 -0.27 -0.34 -0.42 -0.36 -0.27 -0.29 -0.48 1       

Threat 
Awareness 

Domain 

0.43 0.22 0.00 0.37 0.42 0.32 0.36 0.35 0.45 0.42 -0.21 1     

Likelihood of 
errors in 
tense or 
hostile 

situations 

0.35 0.30 -0.12 0.42 0.43 0.33 0.48 0.31 0.44 0.36 -0.03 0.65 1   

Safety efforts 
are valuable 

0.71 0.70 -0.53 0.70 0.68 0.55 0.58 0.70 0.68 0.69 -0.31 0.30 0.48 1 
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Manuscript Three- Associations of Unit-Level Safety Climate: A Comparison of Low-Harm 

and High-Harm Voluntary Event Reports 

 

Abstract 

Background: Adverse events and near misses often are preceded by similar patterns of failure69, 

but the organizational characteristics that encourage reporting of harmful and non-harmful events 

may differ.   

Objectives: The objectives of this study were to examine factors that influence reporting for 

high-harm events and low-harm events. 

Methods:  Stratified analyses were conducted to examine the impact of patient harm on high and 

low-harm event reporting rates.  The first regression model examined associations between safety 

climate scores and low-harm event reporting rates. The second regression model examined 

associations between safety climate scores and high-harm event reporting rates.  Associations 

between safety climate scores and event reporting rates were modeled using negative binomial 

regression with robust variance estimation to examine adjusted relationships between safety 

climate and reporting.  

Results: We found higher safety climate domain scores were associated with less reporting for 

both low-harm and high-harm events; however, associations were more dramatic for high-harm 

events.  We found perceptions of local managers were positively associated with low-harm event 

but not high-harm events.  We found the presence of CUSP teams relates to reporting of low-

harm events but not high-harm events.  We found differences in reporting across departments for 

low-harm events. 

Conclusions: The results of this study highlight the importance of enabling actions exercised by 

local managers that encourage staff to report.  Elaborating learning practices are evident in higher 
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reporting of low-harm events among CUSP teams suggesting the CUSP infrastructure provides a 

means for rapid correction, and sharing of learnings related to events reported.  Departmental 

infrastructure for reviewing and responding to events should be considered when creating 

infrastructure for event reporting. 

Introduction 

Voluntary reporting systems that capture patient safety events are valuable tools for 

identifying and mitigating harm and improving patient safety.  To date, few empirical studies 

have focused on analyzing event reports and evaluating whether information received is used to 

improve patient safety.  By examining one year of reports, Howell et al70 aimed to understand if 

institutional reporting rates could be used to compare safety across hospitals in the United 

Kingdom’s National Reporting and Learning System.  The study did not find relationships 

between size of hospital, number of staff, mortality outcomes or patient satisfaction outcomes and 

reporting rates.  The study did find that hospitals where staff reported more incidents had reduced 

litigation claims.  Kasda et el (2016 paper 2) found unit characteristics and safety climate to be 

related to unit-level event reporting rates; yet, little is known about if and how these factors differ 

whether the report itself is associated with harm or no harm.   

 

It is important that staff report both harmful and near miss events, as both provide 

valuable information and whether or not harm resulted from an error is often a matter of chance.  

Adverse events resulting in serious injury or death should be evaluated to determine if 

improvements in the care delivery system can be made reducing the likelihood of similar events 

in the future.  Errors that do not result in harm, but have the potential for serious harm, represent 

an important opportunity to identify system improvements before a patient is harmed.  Adverse 

events and near misses often have the same patterns of failure69, but the organizational 
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characteristics that encourage reporting of harmful and non-harmful events may differ.  By 

understanding differences in patterns of reporting of harmful and non-harmful events, healthcare 

leaders can think more mindfully about ways to encourage voluntary reporting, improve response 

to events currently being captured, and interpret differences in patterns of reporting across work-

areas.   

 

 In this study, we examine associations between unit-level patient safety climate survey 

data and voluntary event reporting data collected from a large academic medical center in the 

northeastern United States.  The present study adds two elements to the literature on error 

reporting.  First, using the Kasda et al 2016 conceptual model for factors that influence event 

reporting, the analysis empirically tests relationships suggested by the model including factors 

related to investigating and responding to events and factors related to learning and improving.  

Second, the study examines differences in factors associated with voluntary reporting of low-

harm and high-harm patient safety events.  Third, this study provides a methodology that 

healthcare leaders can use to identify differences in patterns of voluntary event reporting across 

work-areas in their respective organizations, and provides a process for communicating feedback 

to work-areas about their respective patterns of reporting.     

 

Conceptual Framework 

Grounded in the peer reviewed literature, a conceptual model for the factors that 

influence event reporting was developed by classifying individual and organizational factors cited 

to influence event reporting into four process stages: identify and report, investigate and respond, 

learn and improve, and provide feedback (see Kasda, 2016 (paper 1) for additional details).  This 

framework proposes that both organizational and individual process variables are impacted by 

organizational contextual variables captured by James Reason’s four domains of an informed 
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culture.  Furthermore, Vogus, Sutcliffe, and Weick’s (2010) Enabling, Enacting and Elaborating 

practices22, act as modifiers serving as strategies for leadership commitment, frontline actions, 

and learning practices that can be used to improve event reporting culture and processes.  

 

To operationalize factors that influence reporting, variables on Pascal Metrics’ Safety 

Climate Assessment survey were translated to concepts on the Kasda conceptual model as seen in 

Figure 5.  Five domains on the safety culture assessment: safety climate, teamwork climate, 

threat awareness, local management, and senior management, contain specific individual items 

that apply to the event reporting process.  In particular, the safety climate domain contains 

itemized questions that apply to several stages in the event reporting process; thus, both domains 

and individual survey items were mapped to the event reporting process.  As seen in Figure 5, 

individual factors related to identifying and reporting events were modeled using the safety 

climate and teamwork climate domains and survey items related to difficulty speaking up and 

encouraged to report.  Organizational factors for investigating and responding to events were 

modeled by the safety climate and Threat Awareness domains and survey items related to errors 

handled appropriately and more likely to make errors in tense or hostile situations.  

Organizational factors for learning and improving from events were modeled by the safety 

climate domain and survey items related to difficulty discussing errors, easy to learn from others’ 

errors, and safety efforts are valuable.  Organizational factors for providing feedback were 

modeled by the perceptions of local management and perceptions of senior management domains 

and items related to feedback about events from local managers and feedback about events from 

senior managers. 

Previous Studies 

Several aspects of patient safety climate were associated with overall unit-level event 

reporting rates (see Kasda 2016 (paper 2) for additional details).  Safety climate domain scores 
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and factors for investigating and responding to events were negatively associated with reporting 

rates, while perceptions of local management domain scores were positively associated with 

reporting rates.  Domain scores for teamwork, threat awareness, and perceptions of senior 

management were not associated with reporting.  Individual items for identifying and reporting 

events, providing feedback, and learning and improving from events were not associated with 

reporting rates.  Unit characteristics including level of care, department, and presence of 

Comprehensive Unit-based Safety Program teams were also related to event reporting rates.  

Additional studies are needed to understand if factors that influence reporting differ for harmful 

events and non-harmful events.  

 

There is large variation in nomenclature for adverse event reporting systems across 

industries and within healthcare without universally accepted definitions6.  Like other industries, 

healthcare is challenged by the lack of standardized nomenclature for patient safety, specifically 

with respect to medical errors.  In practice and existing research, the terms error, incident, and 

adverse event are used interchangeably.  James Reason defined error as “the failure of planned 

actions to achieve their desired goal, where this occurs without some unforeseeable or chance 

intervention”36.  Adapted from Reason, the IOM (2000) defines an error as, “the failure of a 

planned action be completed as intended (e.g. error of execution) or the use of wrong plan to 

achieve an error (e.g. error of planning)” and defined adverse event as “an injury caused by 

medical management rather than the underlying condition of the patient”3.  For this analysis, we 

classified events submitted based on level of harm reported into two categories high-harm and 

low-harm events based on the harm score assigned by the front-line reporter.  Harm scores 6 and 

above were considered high-harm events, reflecting events that involve temporary harm, 

permanent harm or death to a patient.  Harm scores 5 and below were considered low-harm 

events and capture near misses as well as events where significant harm has not been identified. 
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Hypothesis 

We believe all reports are valuable, but the factors that impact reporting of high-harm and 

low-harm events are different.  As the goal of event reporting is to mitigate safety hazards61 and 

improving patient safety, we believe factors related to investigating and responding to events will 

be negatively associated with high-harm events, thus preventing these events from being reported 

again.  These factors capture a just culture in which enabling actions of leaders are evident 

through the balance of unintentional errors with reckless and deliberate risks when investigating 

errors.  These factors also capture a flexible culture that allows enacting actions of frontline staff 

to problem solve and adapt effectively to demands36 containing errors.   

Hypothesis 1.  Cultural factors related to investigating and responding to errors will be 

negatively associated with the volume of high-harm events; that is higher work-area 

scores on four factors (1a1. safety climate, 1a2. errors handled appropriately, 1a3. threat 

awareness, 1a4. more likely to make errors in tense or hostile situations) will be 

associated with lower high harm event reporting rates. 

 

Near miss and low-harm events are nuggets of gold30 as they provide the opportunity to identify 

early signals and correct them before catastrophic harm occurs.  These factors capture a learning 

culture that is evident through elaborating actions of discussing errors and implementing 

improvement strategies.  Specifically, we hypothesize: 

Hypothesis 2. Cultural factors related to learning and improving from errors will be 

positively associated with the volume of low-harm event reports; that is higher work-area 

scores on three factors (1b1. safety climate, 1b2. Easy to learn from the errors of others, 

1b3. Safety efforts are valuable) will be associated with higher low-harm event reporting 
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rates, while higher work-area score on (1b4. Difficulty discussing errors) will be 

associated with lower low-harm event reporting rates.  
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Figure 5: Conceptual model for factors that impact high harm and low harm reporting rates 
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Methods 

Study Design 

This study was a secondary analysis of a large academic medical center’s patient safety 

climate survey data and events submitted to the organization’s online patient safety event 

reporting database.  Using a retrospective, cross-sectional, observational study design, survey 

items established from patient safety climate measures were used to operationalize the concepts 

included in the framework to identify which staff perceived constructs of safety have the greatest 

influence on reporting of low-harm and high-harm events. 

 

The unit of analysis was the work-area or hospital unit.  The primary dependent variables 

were the total numbers of low-harm and high-harm reports per submitted by each work-area 

during the study period (March-May 2015).  The independent variables were department, level of 

care, presence and duration of CUSP team, safety climate scores, and patient days in the work 

area.  Total person days per unit were calculated for the time period using the hospital’s daily 

census and an Admission Discharge Transfer (ADT) index was used to control for turnover 

across units. 

 

Setting, Data Sources, and Measures 

The medical center is a 912-bed adult and pediatric urban academic medical center 

located in northeastern United States.  The medical center receives approximately 48,000 

admissions and 85,000 emergency department visits annually.  The analysis was limited to 

inpatient bedded units with a greater than 40% response rate on the safety climate survey.  Other 

inpatient units such as procedural areas and non-clinical work-areas such as nutrition and 

environmental services were excluded.  
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Time Period.  To ensure consistency with the time period for administration of the 

organization’s safety climate assessment, counts of event reports, patient days and the ADT Index 

were obtained for a three month-period, March, April, and May 2015, accounting for one month 

prior and one month post survey.  

 

Unit Characteristics. Units in the analysis were classified as critical care or non-critical 

care units.  Critical care units are where higher acuity patients are cared for and where workload 

may be more demanding.  We classified departments as Medicine, Surgery, Pediatrics or Other.  

Medicine, Pediatrics, and Surgery are the three largest departments in the acute care facility.  

Lastly, units with Comprehensive Unit Based Safety (CUSP) teams were identified and coded 

based of the duration of their team (no team, teams active less than or equal to two years, or 

teams greater than or equal to two years).  CUSP teams are work-level safety teams that are 

provided with knowledge, tools, and organizational support to tackle safety hazards in their 

units62. 

 

Patient Safety Climate.  In April 2015, a total of 6,543 individuals in 206 work-areas 

participated in a safety climate survey.  More than 80% of respondents were in direct patient care 

roles.  Nineteen units had response rates less than 40%, or responses with fewer than five 

respondents, thus did not receive quantitative results.  The hospital’s 2015 safety culture survey 

(Appendix B) consisted of 48 questions.  Five domain scores and nine questions from Pascal 

Metrics’ Safety Attitude Questionnaire (SAQ), were selected for analysis to understand the 

influence climate has on reporting of high-harm and low-harm events.  The response variable for 

each item is a five-point Likert scale from 1(strongly disagree) to 5(strongly agree).  Each 

question is scored as the percent of respondents who agree (scores 4 or 5) and each domain 
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reflects the proportion of respondents in a given unit who ranked their unit highly on 3-7 items 

within that domain.  As such, the safety climate domains are scored as a continuous variable as 

the percent of staff who agree with the statement (score 4 or 5). 

 

Event Reports.  At the time of the survey, the medical center used University 

HealthSystem Consortium’s (UHC) Patient Safety Net (PSN) event reporting product for staff to 

report patient safety events and concerns.  To ensure consistency with the time period for 

administration of the safety climate assessment, counts of voluntary event reports submitted 

between March and May 2015 were obtained for each of the 43 units using the location field in 

the event report.  When a frontline reporter submits an event report they are prompted to select a 

level of harm that occurred to the patient.  This is a required field and all event reports contain a 

harm score value selected by the event reporter.  Harm scores range from one to nine (one = a 

near miss, nine = patient death) (Appendix C).  Generally, events that involve temporary or 

permanent harm to patients or an event in which a patient died are reported at a harm score six 

and above.  In the study organization, as part of the review process, the harm score provided by 

the reporter is reviewed by a patient safety analyst for face validity.  The patient safety analyst, 

who has a clinical background and extensive training in patient safety, reads every event 

submitted to the organization to ensure the events are being routed to the appropriate people for 

follow-up and to identify trends across units.  Events are also read by event reviewing managers 

who receive the event based off the type and location of where the event occurred.  Upon 

investigation, these reviewing managers may edit the harm score to ensure greater accuracy.  In 

addition, high-harm events are often reviewed and investigated by Risk Management. The 

organization also has policies that high-harm events be followed-up on within two weeks.  In this 

analysis, events with a harm score six and above were counted as high-harm events and events 

with a harm score of five or less were categorized as low-harm events.  Not all events in the low-
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harm category involve harm to the patient.  Near misses and unsafe conditions are commonly 

reported as harm scores one through four, thus is it is hard to tease out more granular gradations 

of harm. 

 

Patient Days. As there is precedent for calculating unit-based infection rates in hospitals 

using patient days, a similar approach was used to estimate unit occupancy.  Two potential 

estimators for patient days were identified from the workforce management database- the 

midnight census and the 24-hour census.  The midnight census calculates the number of patients 

assigned to a unit at midnight.  The 24-hour census calculates the total number of patients cared 

for by nurses on a unit over a 24-hour period.  Both metrics estimating patient days were 

calculated for the three-month time period.  In addition, an Admission Discharge Transfer (ADT) 

index measure that calculates the proportion of patients turning over during a 24-hour period was 

obtained to account for unit churn enabling cross-unit workload comparisons.  The mean and 

median ADT index for the time period for each unit were calculated.  As these were very similar, 

the median index was used in the analyses. 

 

Analysis Approach 

Stratified analyses were conducted to examine the impact of patient harm on high and 

low-harm event reporting rates.  The first regression model examined associations between safety 

climate scores and low-harm event reporting rates. The second regression model examined 

associations between safety climate scores and high-harm event reporting rates.   

 

Building off previous study methods (see Kasda, 2016 (paper 2) for additional details), 

analyses unfolded across three phases.  In phase one, descriptive statistics including mean, 
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median, range, standard deviation, and pairwise correlations among all study variables were 

calculated (Table 13).   

 

In phase two, the distribution of our targeted outcomes, low-harm and high-harm event 

reports, were examined in adjusted regression analyses.  The total number of low-harm and high-

harm event reports were regressed onto hypothesized safety climate predictors, department, team, 

and ADT index covariates using multivariate linear regression analyses.  Q-Q plot analysis 

suggested skewness that linear regression provided a poor fit for the data given the count 

outcome.  Generalized linear models with Poisson, negative binomial, and gamma distributions 

were then compared using Akaike Information Criterion (AIC).  Negative binomial models 

provided better fit for the data.   

 

Finally, in phase three, adjusted associations between safety climate scores and event 

reporting rates were modeled using negative binomial regression with robust variance estimation 

to examine adjusted relationships between safety climate and reporting.  Climate data was scaled 

to reflect five percentage point changes.  Adjusted models regressed event counts onto safety 

climate domain scores, nine individual questions related to event reporting, and unit 

characteristics such as department, CUSP team, level of unit, and an ADT index measure to 

account for patient turnover within the unit.  As total patient days per unit for the three-month 

period were calculated, event reporting rates operationalized as the number of events reported in 

per person days.   

 

Model zero, the base covariates only model, regressed events onto unit covariates 

including level (critical care unit or non-critical care unit), department (medicine, surgery, 

pediatrics, other), team (no CUSP team, CUSP team active 2 years or less, CUSP team active 2 
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years or more), and an ADT index measure capturing unit turnover.  Model one added the five 

safety culture domain scores of interest to the covariate only model, including: safety climate, 

senior management, local management, teamwork climate, threat awareness, and one item that 

assess attitudes about safety efforts being valuable.  Examining domain scores and items score in 

separate regressions was necessary as Sexton’s (2006) psychometric properties analysis63 

revealed domain scores were highly correlated (Table 13).  Model two, regressed the base model 

plus nine individual items from the safety climate survey.  In all models, significance was 

determined at the p ≤ .05 level.   

 

A sensitivity analysis was conducted comparing the two estimators for patient days- Total 

Patient Days Using the Midnight Census and Total Patient Days Using 24 Hour Census.  Similar 

results were found with both denominators.  The midnight census was chosen as the ADT index 

was used to account for turnover.  As there was one significant outlier unit, all models were tested 

including and excluding this outlier and similar results were found including and excluding the 

unit.   

 

All analyses were conducted in STATA 14 software (StataCorp. 2015. Stata Statistical 

Software: Release 14. College Station, TX: StataCorp LP).  The Institutional Review Board of 

Johns Hopkins Medicine approved this study (IRB-00083187). 

 

Results 

A total of 43 inpatient units from the medical center met inclusion criteria for the 

reported analyses.  Descriptive statistics for independent and dependent variables are captured in 

Table 9. 
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Of the 43 units, eight units were critical care units and 35 were non-critical care units.  Of 

the 43 units, 12 units represented the Department of Medicine, 11 units represented the 

Department of Surgery, and eight units represented the Department of Pediatrics.  The remaining 

12 units were from the Departments of Oncology, Physical Medicine and Rehabilitation, 

Obstetrics and Gynecology, Psychiatry and Neurosciences.  Eight of the 43 units were critical 

care units.  Thirty-six of the 43 units had CUSP teams.  Of the 36 units with CUSP teams, 14 

units had teams who were active two years or less and 22 units had teams active longer than two 

years.  The counts of low-harm and high-harm event reports per unit, the dependent variables, 

were not normally distributed.  The mean number of low harm events reported was 36.02 (SD = 

25.44, range = 6 to 147).  The mean number of high-harm events reported was 3.33 (SD=3.45, 

range= 0 to 16).  The mean number of patient days during the analysis period was 1,727.74 (SD = 

623.43, range 458 to 3,537).  Frequency counts of events can be found in  

 

 

 

 

 

 

 

 

 

 

Figure 6,  

Figure 7, and 
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Figure 8.  Results of analyses examining low-harm and high-harm events are summarized in 

Error! Reference source not found., Table 11, and Table 12. 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Event Report Counts by Department 
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Figure 7: Event Counts by Team 

 

 

Figure 8: Event Report Counts by Level 
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Unit Characteristics and Event Reporting Rates  

Level of Care.  Level of care was positively associated with both low-harm and high-

harm events reported.  Specifically, the covariates only model suggested that the low-harm and 

high-harm event reporting rates were twice as high among critical care units compared to non-

critical care units (Low Harm IRR = 2.02, 95% CI: 1.25, 3.25; High Harm IRR = 2.25, 95% CI: 

1.30, 3.90). 

Department.  Department was significantly associated with reporting of low-harm 

events, but not high-harm events.  Specifically, the covariates only model suggested the 

Department of Surgery reports 33% fewer low-harm events than the Department of Pediatrics 

(IRR=0.64, 95%CI: 0.42, 0.99).  No associations between departments were found for high-harm 

events reported (Surgery p-value=.563, Pediatrics p-value=.382, Other p-value=.192).   
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CUSP Teams.  CUSP teams were significantly associated with reporting of low harm 

events, but not high-harm events.  The low-harm covariates only model suggested that teams 

active less than two years report 52% fewer events than units without a team (IRR=0.48, 95%CI: 

0.24, 0.98), teams active longer than two years report 58% more events than teams active two 

years or less (IRR=1.58, 95%CI: 1.15, 2.16).  We did not find a statistically significant difference 

in reporting of low-harm events for teams active longer than two years and units without a team.  

When compared to not having a team, there is not a statistically significant difference in reporting 

of high-harm events for teams active longer than two years (p-value =0.326) and teams active less 

than two years (p-value =0.555).  There is also not a statistically significant difference in 

reporting of high-harm events between teams active less than or longer than two years (p-value = 

.465). 

Patient Safety Culture Domain Scores and Reporting Rates 

After adjusting for other safety climate domains and unit characteristics, model one found 

statistically significant associations between three safety climate domain scores, safety climate, 

teamwork climate, and perceptions of local management, and reporting rates for either low-harm 

or high-harm events.  Specifically, for every 5% increase in safety climate scores, units reported 

12% fewer low-harm events (IRR=0.88, 95%CI: 0.81, 0.96) and 21% fewer high-harm events on 

average (IRR=0.79, 95%CI: 0.66, 0.94).  For every 5% increase in teamwork climate scores, units 

reported 22% more high-harm events on average (IRR=1.22, 95%CI:1.01, 1.48), while there was 

not an association for low-harm events (p-value=.669).  For every 5% increase in perceptions of 

local management scores, units reported 28% more low-harm events on average (IRR=1.28, 

95%CI: 1.05, 1.56), while there was not an association for high-harm events (p-value =.649).  In 

addition, while not statistically significant, for every 5% increase in threat awareness scores, units 

reported 15% more high-harm events on average (IRR=1.15, 95%CI: .95, 1.41).  Perceptions of 
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senior management were not significantly related to reporting low-harm (p-value= .388) or high-

harm (p-value= .362) events.  Similarly, value in safety efforts were not related to reporting low-

harm (p-value=.078) or high-harm events (p-value= 0.920). 

 

Patient Safety Culture Item Scores and Reporting Rates   

After adjusting for other safety climate items and unit characteristics, model two found 

significant associations between one of the item scores (likelihood of errors in tense or hostile 

situations) and low-harm reporting rates, and four of the item scores (medical errors handled 

appropriately, encouraged to report, easy to learn from the errors of others, and value in safety 

efforts) and high-harm reporting rates.  Specifically, for every 5% increase in likelihood of errors 

in tense or hostile situations, units reported 19% fewer low-harm events on average (IRR=0.81, 

95% CI: 0.68, 0.95), while there was not an association for reporting of high-harm events (p-value 

=0.712).  For every 5% increase in medical errors are handled appropriately, units reported 37% 

fewer high-harm events on average (IRR=0.63, 95%CI: 0.50, 0.79), while there was not an 

association for reporting of low-harm events (p-value =.107).  For every 5% increase in encouraged 

to report, units reported 24% fewer high-harm events on average (IRR=0.76, 95%CI: 0.58, 0.99), 

while there was not an association for reporting of low-harm events (p-value= .196).  For every 5% 

increase in climate scores for easy to learn from the errors of others, units reported 28% more high-

harm events on average (IRR=1.28, 95%CI: 1.0, 1.64), while there was not an association for 

reporting of low-harm events (p-value= .961).  Lastly, for every 5% increase in safety efforts are 

valuable units report 25% more high-harm events on average (IRR=1.25, 95%CI: 1.03, 1.52), while 

there was not an association for reporting of low-harm events (p-value =.882).  

 

Discussion & Conclusions  
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Key Findings 

Safety climate scores and medical errors handled appropriately were negatively 

associated with reporting rates for both high and low-harm events.  For both high and low-harm 

events, as unit-level perceptions of patient safety culture increased, voluntary event reporting 

rates decreased.  This is consistent with previous studies examining overall total voluntary event 

reporting rates (e.g., Kasda, 2016 (paper 2)); however, the present analyses revealed more 

dramatic results for high-harm events while decreases in low-harm events were similar to 

findings for total events.  While we are not able to draw causal inferences from this study, these 

results align with theories suggesting that units with more positive cultures of patient safety may 

truly experience meaningful improvements in patient safety and fewer high-harm events, while 

still encouraging voluntary reporting and learning from low-harm events or near misses.   

These findings relate to the investigating and responding construct and support hypothesis one. 

 

Contrary to hypothesis two, items related to learning and improving from errors were not 

positively associated with reporting low-harm events as hypothesized, but were positively 

associated with high-harm events.  This construct was captured by easy to learn from the errors of 

others and safety efforts are valuable items.  Considerations for this could be that by hospital 

policy, managers are asked to follow-up on high-harm events within two weeks.  In addition, 

sentinel events by get more through investigations and staff may be involved in Root Cause 

Analyses when these events occur.  Current tools for identifying and prioritizing early warning 

signals are not very mature and another possibility is that this could reflect the industry-gap in 

voluntary event reporting analytics.  Some existing tools to guide patient safety and risk managers 

in prioritizing events suggest minimal resources be allocated to reviewing events that do not reach 

the patient and cause harm.  Example of recommended actions often include reviewing barrier 

detections and celebrating success for low-harm events.  Meanwhile, more robust investigations 
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such as Root Cause Analysis are suggested for events that result in severe harm or death71.  

Recognizing that approximately 10% of events reported across the organization involved high-

harm, these tools for analysis should be reevaluated to ensure valuable learnings are not missed.  

Embracing the mindful organizing anticipation principle, preoccupation with failure, low-harm 

reporting provides an important opportunity to identify early signals. 

  

Each staff member is part of a team, both within their unit and within the organization54. 

We found teamwork climate was positively associated with reporting rates for high-harm events 

but not low-harm events.  Events generally are not the fault of one individual, rather they are 

often rooted in deeper systems and communication issues.  Units with a higher psychological 

safety, may find it easier to report events on behalf of a team rather than an individual.  Weng et 

al identified that teamwork climate mediates the effects of perceptions of management leadership 

on safety climate72.  Leaders influence the effectiveness of teamwork by monitoring how 

members commit to safety and backing-up this commitment in their behaviors.  A fundamental 

component of mindful organizing is respectful interactions, including norms of trust and 

trustworthiness8.   Units with higher teamwork may have a more trusting culture in which staff 

trust management when reporting safety issues, and management trusts the information they get 

from staff.  These unit may feel better supported when serious events happen thus are more 

inclined to report them and overall are likely to be more resilient.  

 

We found a positive association in climate scores for perceptions of local managers and 

low-harm events. This was not true with high-harm events and the IRR for local managers 

providing feedback is not even directionally consistent.  We infer this relationship can be 

attributed to how unit-managers are using low-harm data differently than high-harm data.  This 

relationship likely reflects the organizational process for reviewing and responding to events and 
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for learning from them.  In the study organization, hospital leaders in Risk Management often 

lead the investigation and response process for severe harm events, where unit managers and 

hospital review groups such as CUSP teams lead the investigation and follow-up on low-harm 

events.  The unit-infrastructure for safety seems to support feedback for low-harm events while 

high-harm events may have less developed feedback loops as these events are being addressed at 

a different level of the organization. Unit-staff likely receive feedback from managers about low-

harm events, perhaps in CUSP meetings.  High-harm events may result in potential claims to 

patients; thus, communication of lessons learned from these events at the organization-level is 

more challenging as the events are more sensitive in nature and an actual or potential claim may 

limit what information can be shared.   

 

Consistent with findings in the Kasda 2016 (paper 2), level of care was positively 

associated with both high-harm and low-harm reporting rates.  Consistent with the Kasda 2016 

(paper 2) findings for total events, the Pediatrics department reports more low harm events than 

the department of Surgery.  As there is not increased reporting in the Pediatric department for 

harmful events as well, these differences can likely be attributed to differences in how the 

departments are using the low-harm data which could have a positive impact on reporting and 

potentially safety outcomes.  We believe the medical center’s decentralized organizational 

structure may contribute to a silo effect limiting the spread of ideas, practices, and culture. 

 

When looking at teams, there is not a statistically significant difference in reporting for 

harmful events like there is for low harm events.  As low-harm events are often discussed in 

monthly CUSP team meetings, we believe staff on units with robust CUSP teams have found 

value in learning from low-harm events thus continue to report these.  This is also an area where 

lessons learned from events submitted are communicated back to staff by local managers.  Given 
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the important role that local managers have in ensuring the reporting of events, when considering 

an enabling infrastrucutre our results highlight the importance of having local managers trained in 

how to investigate, respond, and faciliate learning from events submitted.  

 

Strengths and Limitations 

Despite recent criticisms about the value of voluntary patient safety event reporting 

systems10 11, this study highlights the important role that patient safety event reporting systems 

play in identifying and mitigating harm, and fostering an organizational culture of safety.  This 

study shows that the factors that influence reporting of high-harm and low-harm events are 

different and that valuable insights about local cultures that can be obtained by stratifying data 

with respect to harm. 

 

This study design has several strengths.  First, as it uses a retrospective analysis of 

existing operational data sets, biases related to selection, attrition, and testing are controlled for 

and not a threat to validity.  Similarly, there is not a hawthorne effect as units do not know that 

their data has been included as part of a study.  By using actual data rather than perceptions of 

reporting, this study adds new evidence about factors that influence reporting.  Second, the study 

attempts to control for patient acuity and turnover. 

 

This study has several limitations.  First, an internal threat to validity is that the harm 

score is subjective, as it relys on the preception of the reporter to assign a ranking indicative of 

harm, and indicies of inter-reporter reliability were not availble.  The harm score usually reflects 

the patient’s condition at the time the report was submitted, which may not represent long-term 

harm to a patient.  Second, units who did not receive a high enough response rate were dropped 

from the study.  It is possible that these units were low performers and that the facotrs that 



 

 

85 

influence reporting differ fro these units.  Third, this study does not control for historical sentinel 

events that may have positively or negatively impacted the local units perceptions and awareness 

about patient safety and reporting and factors that influence reporting.  Fourth, the factors that 

impact reporting of low-harm and high-harm events may vary by disciplines, units, and 

organizations.  Anecdotally, we know that nurses report more events than physicians; thus, the 

results of this work may not be generalizable across disciplines.  Similarly, as culture varies 

widely across units and organizations without additional studies it is unclear if these results are 

generalizable.  Fifth, while this study controlled for units who had CUSP teams it is unclear what 

other programs survey respondents or units may be involved in that would give them exposure to 

event reporting data.  

 

Future Studies   

As it is impossible to know what staff where thinking of when they responded to the 

safety climate surveys, future studies, including staff interviews, are needed to better understand 

the results.  In addition, future work will expand this analysis across other hospitals to evaluate 

the generalizability of the results.  As this analysis only examined rates of reporting at the unit-

level for a brief period of time, it is important to understand if factors that influence reporting 

vary over time.  As nurses tend to submit the majority of voluntary event reports in US hospitals, 

additional work is needed to understand if and how the factors that influence reporting varies 

across disciplines.  Similarly, qualitative analysis is needed to understand how the types and tone 

of events reported vary with units and disciplines. 

 

This methodology provides a means for operational leaders to make sense of local 

patterns in reporting in their organization.  Embacing mindful organizing concepts of heedful 

interrelating and sensitivity to operations, by understanding unit-level patterns in reporting, 



 

 

86 

leaders can monitor for downsteam impacts of system changes.  This data is not only important 

for organizational leaders, but for local unit managers.  We plan to repeat this analysis every 

eightheen-months in accordance with the safety climate survery.  Culture of event reporting 

information sheets will be communicated to local-units with enacting, enabling, and elaborating 

strategies that local-units can use to maintain or improve their local culture of event reporitng.  

Ideally, we would like to automate these summary reports in our event reporting database 

replacing some of the less valuable reports in the organization’s current electornic system.   

 

Mindful organizing as seen in high reliability organizations, requires an ongoing effort 

and commitment.  In addition, higher levels of mindful organizing have been associated with 

better safety outcomes.  Additional relationships in the event reporting process will be explored 

using the Safety Organizing Scale24 to better understand factors that influence reporting.  Lastly, 

future work will explore the influence the reporting process has on patient safety outcomes. 
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Table 9:  Descriptive Statistics 

DESCRIPTIVE STATISTICS 
Variable    Count         

Total Units   43         

Units by 
Department 

 
 
 

Medicine  12         
Surgery  11         
Pediatrics  8         

Other (consists of 3 Oncology, 1, PM&R, 1 
OB/GYN, 3 Neuro, 4 Psychiatry units) 

12         

CUSP 
 
 

No Cusp team 7         
CUSP team active 2 years or less  14         
CUSP team active more than 2 years 22         

Level 
 

Non-Critical Care Unit 35         
Critical Care Unit 8         

Event Reports   Mean Median Max Min Stand 
Dev 

Low Harm 
Events 

March Harm <6 14.12 12.00 75.00 1..00 12.20 
April Harm <6 11.44 11.00 28.00 1.00 6.74 
May Harm <6 10.47 8.00 49.00 0.00 9.37 
Total Low Harm Events Period  36.02 33.00 147.00 6.0 25.44 

Harmful Events 
 

March Harm >6 1.12 0.00 7.00 0.00 1.85 
April Harm >6 1.26 1.00 6.00 0.00 1.50 

May Harm >6 0.95 1.00 5.00 0.00 1.02 
Total Harm Events Period >6 3.33 2.00 16.00 0.00 3.45 
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Patient Days Month Mean Median Max  Min  Stand 
Dev 

Midnight Census 
 
 
 

March 586.51 574.00 1195.00 168.00 209.66 
April 567.00 525.00 1185.00 166.00 210.32 
May 574.23 535.00 1157.00 124.00 207.33 
Period Total 1727.74 1584.00 3537.00 458.00 623.43 

24 Hour Census 
 
 
 

March 700.91 675.00 1268.00 188.00 241.55 
April 682.49 643.00 1270.00 195.00 246.55 
May 685.91 644.00 1237.00 151.00 241.32 
Period Total 2069.30 1913.00 3775.00 534.00 725.48 

Using Mean ADT 
Index 

 
 
 

March 0.38 0.42 0.56 0.07 0.13 
April 0.40 0.42 0.74 0.08 0.13 
May 0.38 0.41 0.58 0.09 0.12 
Period 0.39 0.42 0.61 0.08 0.12 

Using Median 
ADT Index 

 
 
 

March 0.38 0.41 0.57 0.05 0.14 
April 0.40 0.41 0.68 0.09 0.13 
May 0.38 0.40 0.63 0.09 0.13 
Period  0.39 0.40 0.62 0.09 0.13 

Patient Safety Culture Survey Mean  Median Max  Min  Stand 
Dev 

Unit-level Survey Response Rate (%) 72.05 71.43 120.00 43.18 15.40 
Safety Climate Domain  0.71 0.72 0.94 0.29 0.14 
Teamwork Climate Domain 0.70 0.70 0.90 0.26 0.13 
Perceptions Senior Management Domain 0.47 0.44 0.86 0.11 0.16 
Perceptions Local Management Domain 0.69 0.68 0.93 0.26 0.14 
Threat Awareness Domain  0.69 0.69 0.83 0.53 0.08 
Items      
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*Reverse worded item, lower scores are more desirable 

Medical errors are handled appropriately in this work setting.  0.87 0.86 1.00 0.73 0.07 
In this work setting it is difficult to discuss errors.* 0.18 0.18 0.32 0.00 0.08 
I am encouraged by others in this work setting to report any patient 
safety concerns I may have.  

0.89 0.89 1.00 0.68 0.06 

The culture in this work setting makes it easy to learn from the errors of 
others.  

0.78 0.78 0.94 0.41 0.11 

I get adequate, timely info about events that might affect my work from 
senior management.  

0.67 0.68 0.87 0.39 0.11 

I get adequate, timely info about events that might affect my work from 
local management. 

0.78 0.77 0.93 0.54 0.10 

In this work setting it is difficult to speak up if I see a problem with 
patient care. 

0.17 0.16 0.36 0.03 0.08 

People in this work setting understand that they are more likely to make 
errors in tense or hostile situations.  

0.80 0.80 0.97 0.61 0.08 

Safety efforts in my work setting are valuable in protecting patients from 
harm. 

0.88 0.90 1.00 0.50 0.10 
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Table 10: Incidence Rate Ratios Comparing Unit Descriptors for Low-Harm and High-Harm Events Reported 

Estimated using negative binomial regression and robust estimation of variance.  N=43 

  Low-Harm 
Model 0: 

Base model 

High-Harm 
Model 0: 

Base Model 
Model Stage Predictors IRR IRR IRR IRR IRR p-value 
Safety Culture Domain         

Investigate & Respond  Medical errors 
are handled 
appropriately 

        

Learn & Improve  Difficult 
discussing errors 

        

Identify & Report  Encouraged to 
report 

        

Learn & Improve  Easy to learn 
from others 
errors’ 

        

Senior Management Domain         

Provide Feedback Feedback about 
events 

        

Local Management Domain         

Provide Feedback  Feedback about 
events 

        

Teamwork Domain         
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Identify and Report  Difficulty 
speaking up 

        

Threat Awareness Domain         
Investigate and Respond  Likelihood of 

errors in tense 
situations 

        

Learn and Improve      Safety Efforts 
are valuable 

        

Descriptors         
Department         
     Medicine 1.0    1.0    
     Surgery .94 .61 1.45 .781 .81 .40 1.65 .563 
     Pediatrics 1.46 .97 2.19 .067 .72 .34 1.51 .382 
     Other 1.06 .65 1.72 .23 .61 .29 1.27 .192 
Team          
     No Team 1.0    1.0    
     CUSP Team Active <2 years .48 .24 .98 .043* .76 .32 1.84 .555 
     CUSP Team Active >2 years .76 .37 1.57 .458 .62 .24 1.61 .326 
Patient Acuity Level- CCU 2.02 1.25 3.25 .004** 2.25 1.30 3.90 .004** 
Unit ADT Index  2.03 .57 7.22 .276 1.62 .20 12.94 .651 
Goodness of fit         
     AIC 407.00    211.49    
     Log-likelihood -195.50    -97.75    

*p<0.05 **p<0.01 
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Table 11:  Incidence Rate Ratios Comparing Safety Culture Domain Scores for Low-Harm and High-Harm Events Reported 

Estimated using negative binomial regression and robust estimation of variance.  N=43 

  Low-Harm 
Model 1: 

Base Model with Domain Scores 
and Unscaled Item 

High-Harm 
Model 1: 

Base Model with Domain Scores 
and Unscaled Item 

Model Stage Predictors IRR IRR IRR IRR IRR p-value 
Safety Culture Domain .88 .81 .96 .005*

* 
.79 .66 .94 .007** 

Investigate & Respond  Medical errors 
are handled 
appropriately 

        

Learn & Improve  Difficult 
discussing errors 

        

Identify & Report  Encouraged to 
report 

        

Learn & Improve  Easy to learn 
from others 
errors’ 

        

Senior Management Domain 1.03 .96 1.10 .388 .95 .85 1.06 .362 
Provide Feedback Feedback about 

events 
        

Local Management Domain 1.28 1.05 1.56 .016* 1.06 .82 1.37 .649 
Provide Feedback Feedback about 

events 
        

Teamwork Domain .96 .78 1.18 .669 1.22 1.01 1.48 .034* 
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Identify and Report Difficulty 
speaking up 

        

Threat Awareness Domain .999 .90 1.11 .987 1.15 .95 1.41 .143 
Investigate and Respond  Likelihood of 

errors in tense 
situations 

        

Learn and Improve      Safety Efforts 
are valuable 

.89 .78 1.01 .078 1.01 .83 1.23 .92 

Descriptors         
Department         
     Medicine 1.0    1.0    
     Surgery .90 .49 1.65 .739 1.09 .56 2.12 .806 
     Pediatrics 1.39 .95 2.03 .088 .69 .35 1.34 .27 
     Other .90 .55 1.48 .678 .52 .26 1.04 .065 
Team          
     No Team 1.0    1.0    
     CUSP Team Active <2 years .67 .35 1.28 .223 .79 .37 1.71 .555 
     CUSP Team Active >2 years 1.17 .54 2.49 .692 .58 .23 1.50 .263 
Patient Acuity Level- CCU 1.66 1.09 2.52 .018* 2.47 1.38 4.44 .002** 
Unit ADT Index  2.22 .65 7.56 .204 1.43 .22 8.98 .699 
Goodness of fit         
     AIC 414.48    220.06    
     Log-likelihood -193.24    -96.03    

*p<0.05 **p<0.01 
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Table 12:  Model Two Incidence Rate Ratios Comparing Safety Culture Scores for Low-Harm and High-Harm Events Reported 
 
Estimated using negative binomial regression and robust estimation of variance.  N=43 

  Low-Harm 
Model 2: 

Base Model with Individual 
Questions 

High-Harm 
Model 2: 

Base Model with Individual 
Questions 

Model Stage Predictors IRR IRR IRR IRR IRR p-value 
Safety Culture Domain         
Investigate & Respond  Medical errors 

are handled 
appropriately .79 .59 1.05 .107 .63 .50 .79 .000** 

Learn & Improve  Difficult 
discussing errors 1.03 .89 1.20 .687 .97 

7.64
E-01 1.23 .795 

Identify & Report  Encouraged to 
report 1.18 .92 1.52 .196 .76 .58 .999 .049* 

Learn & Improve  Easy to learn 
from others 
errors’ .996 .88 1.13 .961 1.28 1.00 1.64 .05* 

Senior Management Domain         
Provide Feedback Feedback about 

events 1.06 .94 1.19 .316 .89 .77 1.03 .11 
Local Management Domain         
Provide Feedback Feedback about 

events 1.15 .94 1.42 .178 .91 .73 1.13 .394 
Teamwork Domain         
Identify and Report Difficulty 

speaking up 1.10 .91 1.32 .315 1.03 .89 1.19 .722 
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Threat Awareness Domain         
Investigate and Respond  Likelihood of 

errors in tense 
situations .805 .68 .95 .009 1.03 .87 1.23 .712 

Learn and Improve      Safety Efforts 
are valuable .99 .82 1.19 .882 1.25 1.03 1.52 .025* 

Descriptors         
Department         
     Medicine 1.0    1.0    
     Surgery .84 .41 1.72 .633 .50 .21 1.18 .115 
     Pediatrics 1.95 1.16 3.28 .012* .64 .32 1.29 .211 
     Other .95 .49 1.85 .884 .41 .18 .90 .027* 
Team          
     No Team 1.0    1.0    
     CUSP Team Active <2 years .43 .21 .88 0.02* 1.06 .48 2.34 .891 
     CUSP Team Active >2 years .78 .36 1.69 .535 .77 .30 1.93 .572 
Patient Acuity Level- CCU 1.91 1.24 2.96 .003** 2.28 1.25 4.17 .007** 
Unit ADT Index  3.81 .95 15.34 .06 1.56 .21 11.68 .663 
Goodness of fit         
     AIC 420.95    224.33    
     Log-likelihood -193.48    -95.17    

*p<0.05 **p<0.01 
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Table 13: Correlation Table 
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Safety	Culture	

Domain	

1	 	 	 	 	 	 	 	 	 	 	 	 	 	

Medical	errors	

handled	

appropriately	

0.58	 1	 	 	 	 	 	 	 	 	 	 	 	 	

Difficulty	

discussing	

errors	

-0.62	 -0.45	 1	 	 	 	 	 	 	 	 	 	 	 	

Encouraged	to	

report	

0.59	 0.59	 -0.45	 1	 	 	 	 	 	 	 	 	 	 	

Easy	to	learn	

from	others'	

errors	

0.81	 0.69	 -0.51	 0.62	 1	 	 	 	 	 	 	 	 	 	

Perceptions	of	

Senior	

Management	

Domain	

0.57	 0.32	 -0.31	 0.36	 0.39	 1	 	 	 	 	 	 	 	 	
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Feedback	about	

events	from	

senior	

managers	

0.57	 0.48	 -0.35	 0.37	 0.65	 0.66	 1	 	 	 	 	 	 	 	

Perceptions	

Local	

Management	

Domain	

0.85	 0.48	 -0.44	 0.44	 0.68	 0.67	 0.59	 1	 	 	 	 	 	 	

Feedback	about	

events	from	

local	managers	

0.74	 0.51	 -0.39	 0.46	 0.65	 0.56	 0.57	 0.83	 1	 	 	 	 	 	

Teamwork	

Domain	

0.81	 0.58	 -0.49	 0.48	 0.71	 0.67	 0.65	 0.84	 0.70	 1	 	 	 	 	

Difficulty	

discussing	

errors	

-0.31	 -0.32	 0.46	 -0.27	 -0.34	 -0.42	 -0.36	 -0.27	 -0.29	 -0.49	 1	 	 	 	

Threat	

Awareness	

Domain	

0.42	 0.21	 0.00	 0.37	 0.42	 0.32	 0.40	 0.35	 0.45	 0.42	 -0.21	 1	 	 	

Likelihood	of	

errors	in	tense	

or	hostile	

situations	

0.35	 0.30	 -0.12	 0.42	 0.43	 0.33	 0.48	 0.31	 0.44	 0.36	 -0.03	 0.65	 1	 	

Safety	efforts	

are	valuable	

0.71	 0.70	 -0.53	 0.70	 0.68	 0.55	 0.58	 0.70	 0.68	 0.69	 -0.31	 0.30	 0.48	 1	
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Appendix A: AHRQ Common Formats Harm Scale 

AHRQ Common Format Harm Scale v 1.1 

 

AHRQ Common Format Harm Scale v.1.2 
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Appendix B: Safety Attitudes Questionnaire 
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Appendix C: Research Study Center Harm Score  

(1-9) 
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