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In the face of a disruptive event or prolonged period of stress, resilient performance is 

characterized by preventative measures, effective response, and the integration of lessons 

learned. In healthcare, resilience significantly affects patient safety. However, current 

guidelines for healthcare performance assessment, such as the Triple Aim, do not 

consider physician satisfaction and preventative measures against burnout. Consequently, 

burnout significantly affects healthcare providers' cognitive and emotional capacity. In 

addition, process improvement projects in healthcare often have a negative impact on 

resilience by over-standardizing processes.  

 This research utilizes Resilience Engineering approaches to evaluate 

organizational resilience in one emergency department and two primary care case study 



 

examples. A qualitative method is applied to gain understanding of characteristics of 

resilient employees and learning behaviors that impact overall resilience. Frequency of 

single and double loop learning behaviors are observed and a resilient healthcare system 

is defined as one in which all organizational actors exhibit double loop learning 

behaviors.  

 Results give insights into the relationship between individual and organizational 

resilience by adapting resilient systems attributes and capabilities to healthcare settings. 

A typology based on the dimensions of organizational and individual resilience is 

presented, providing a mode for healthcare managers and academic professionals to 

characterize resilience in specific organizations.  
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1 INTRODUCTION 

1.1   Motivation 

Globalization and technological advancement have increased competition and 

collaboration, making organizational adaptability integral to success (Home, 1997). 

Organizations must acknowledge disruptions and errors as realities of the increasing 

complexity and speed of operations in today's world (Hollnagel, Wears, & Braithwaite, 

2015). Resilience provides a strategic solution to organizations that aim to be one step 

ahead of the unknown (Sahebjamnia, Torabi, & Mansouri, 2015). Resilient organizations 

"bounce back" from disruptions to operations, through adjustments made before, during 

or following a disruptive event (Hollnagel, 2010). The draw of this concept as a cure-all 

has spurred interest in the application of resilience in a wide array of disciplines, such as 

Psychology, Business, and Civil Engineering. Researchers and practitioners have 

frequently used "resilience" to broadly describe a desired system state, without 

considering the full meaning and implications (Alexander, 2013). Ultimately, 

understanding the factors that enhance resilient organizations will impact community 

resilience on a regional, national, and global level (Drabek, 2005; Lee, Vargo, & Seville, 

2013).  

 Economic pressures to make the United States healthcare system leaner have led 

to innumerable improvement projects aimed at cutting cost and increasing quality. 

Despite these goals, quality problems in healthcare remain and dissatisfaction with the 

system is high (Vincent, Burnett, & Carthey, 2014). This sense of dissatisfaction extends 

to healthcare employees. An estimated 46% of US physicians experience burnout 

(Bodenheimer & Sinsky, 2014). In addition, preventable errors account for approximately 
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50,000 deaths per year (Naveh, Katz-Navon & Stern, 2005). Improvement programs 

commonly address quality and cost issues by standardizing operations (Nemeth and 

Cook, 2007). This regulation of workflows by external parties often disrupts normal work 

processes and adversely impacts healthcare workers' flexibility and ability to respond to 

disruptive events (Perry, McDonald, Anderson, Tran & Wears, 2007). In addition, these 

initiatives lack a physician-centered aspect and as such contribute to a conceptual gap 

between expectation and reality of primary care outcomes (Bodenheimer & Sinsky, 

2014). The divergence in expectations has a negative effect on healthcare providers' job 

satisfaction and psychological safety, posing a considerable threat to healthcare 

organizations (Bodenheimer & Sinsky, 2014). Psychological safety is an individual's 

feeling of security to think and act without fear of negative consequence (Mazur et al., 

2012). Degradation of these aspects of working life has an impact on individual 

workplace resilience, creating employees that are less likely to engage in positive 

organizational learning behaviors (Edmondson, 2004).  

 Current models to measure resilience are incompatible and use inconsistent 

terminology, with assessment often sourced from one individual (Kantur & İşeri-Say, 

2012; Lee et al., 2013). As the concept of resilience is rooted in physical systems, many 

frameworks overlook the strong influence of human systems on overall resilience. In 

practice, empirical research on resilience is overwhelmingly predictive and normative, 

targeting outcomes, rather than processes (Boin & van Eeten, 2013). In the healthcare 

industry, this means that there is a lack of effective tools to assess the effectiveness of 

government and organizational funds being spent to improve the quality and efficiency of 
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care and to reduce disruptions through process improvement and information sharing 

initiatives (Fairbanks, Wears, Woods, Hollnagel, & Plsek et al., 2012).  

 The motivation for this research was derived from observed inconsistency in key 

organizational resilience constructs, as well as a need for translation of traditional 

resilience terminology and frameworks to healthcare systems. By developing and testing 

a tool to measure resilience in healthcare, this work provides practitioners with the 

resources to better understand their organization's state of resilience.  

1.2   Research Objectives 

The purpose of this research is to identify the attributes of resilient healthcare 

organizations and assess the relationship between individual and overall resilience of a 

healthcare system. This research aims to develop a healthcare-specific tool to assess 

overall system resilience. Using this tool in conjunction with qualitative methods, 

resilience of case study organizations will be assessed. Additionally, resilient learning 

behaviors will be studied through case study examples. 

1.3   Research Questions 

What factors drive resilience in healthcare organizations? 

1.3.1   First Sub-Question 

What learning behaviors are considered resilient? 

1.3.2   Second Sub-Question 

What factors create resilient employees? 

1.3.3   Third Sub-Question 

What is the relationship between organizational and individual resilience? 
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1.3.4   Fourth Sub-Question 

How can organizations be categorized considering this relationship? 

1.4   Literature Review Overview 

Resilience research is divided into equilibrium and non-equilibrium based schools of 

thought. In the equilibrium school of thought, ecologists define resilience as the 

capability of a system to return to a set point of stability following an interruption 

(Pickett, Cadenasso & Grove, 2004). In the non-equilibrium view, resilience is the 

capability of a system to adapt in the face of internal and external changes (Holling, 

1973). Most organizational theorists adhere to the non-equilibrium view in which 

resilience is seen as the ability of a system to continuously improve by learning from 

each interruption or destabilizing event. This view aligns with Toyota's lean 

manufacturing principle of continuous improvement and the broader concept of a 

learning organization.  

 The complexities of a disruptive event or emergency can be distilled to an 

immediate need for resources (Cook & Nemeth, 2006). In healthcare, destabilizing events 

range from commonplace disruptions such as employee absences and human errors to 

large-scale disasters that overwhelm a healthcare system. The response patterns formed in 

reaction to small disruptions strengthen overall system resilience by providing lessons on 

adjustments required prior to a major disruptive event (Voss & Wagner, 2010).  So, 

resilience is not just the ability to return to normalcy, but the extent to which a system 

learns from a disruptive event (Hollnagel, 2010). 

 For this research, resilience will be discussed in terms of attributes and 

capabilities. In the attribute view of resilience, Bruneau et al. (2003) developed the four 
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R's of resilience, which are robustness, redundancy, resourcefulness and rapidity as an 

approach for assessing community resilience following an earthquake. Bruneau et al. 

(2003) discussed each attribute based on four dimensions: organizational, technical, 

social and economic. Capabilities are measures of control that assess a system's ability to 

respond, monitor, learn, and anticipate (Hollnagel, 2010). The first manuscript presents a 

literature review of organizational resilience. The third manuscript includes a second 

literature review, focused specifically on resilience in healthcare. 

1.5   Research Methodology 

This section provides a concise overview of the methodology applied in this research. A 

detailed explanation of the methods used can be found in Chapter 3. This thesis is based 

on results of a Resilience Analysis Grid survey that was adapted for application in 

healthcare as well as observations within a case study organization. The survey targets 

the four capabilities of resilient performance for organizations and aspects of employee 

resilience. Direct observations and interview methods were used to characterize resilient 

learning behaviors in primary care and emergency department settings.   

1.6   Thesis Organization 

A manuscript format was selected for the organization of this thesis. Three manuscripts 

make up the core of this research: Manuscript 1, Manuscript 2 and Manuscript 3. Chapter 

1 is an overview of the thesis, including an explanation of the need for this work, a 

discussion of research approaches selected, and a brief summary of key findings. Chapter 

2 is a literature review on resilience in healthcare, including the first manuscript: 

Resilience for Engineering Management: A State of the Art Matrix Analysis of Select 

Literature. Chapter 3 includes the methodology utilized in this research, including survey 
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and interview design, data analysis methods, and methodological issues. Chapter 4 

contains the second manuscript: Development of a Resilience Analysis Grid Survey Tool 

for Healthcare. Chapter 5 contains the third manuscript: Measuring Resilience in 

Healthcare: A Characterization and Categorization of Organizational and Individual 

Resilience. The first two manuscripts have been published in conference proceedings, 

while the third manuscript is to be submitted for publicaiton in a research journal. 

Chapter 6 is an in-depth summary of research findings, their implications, and avenues 

for future research. 

1.7   Key Findings 

Organizational resilience is gaining importance in healthcare systems dealing with 

increased complexity and need for rapidity in delivery of care. Before developing a 

framework to characterize individual and organizational resilience, the first manuscript 

uncovered patterns in the literature on Resilience Engineering. Notably, it was observed 

that the learn capability of resilient performance is rarely addressed in empirical studies. 

Additionally, similarities among varying constructs of resilience were observed, 

indicating a need for uniform nomenclature in descriptions of resilience. Previous 

research has explored definitions of organizational resilience, measurement tools, and 

disaster resilience in healthcare (Carthey, Leval, & Reason, 2001; Bruneau & Reinhorn, 

2007; Zhong, Clark, Hou, Yuli, Zang & FitzGerald, 2014) as well as the psychology of 

individual resilience (Cook & Nemeth, 2006; Jensen, Kumar, Waters & Everson, 2008). 

There is a need to understand the interaction between these two areas of research in 

functioning care teams.  
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 The outcome of the second manuscript is a survey tool for healthcare 

organizations. The survey is rooted in theories of organizational, workplace, and 

individual resilience. Results offer improved insight into the relationship between 

individual and organizational resilience by adapting resilient systems capabilities to 

healthcare settings.  

 The third manuscript applied constructs from the survey created in the second 

manuscript to an interview in order to refine the driving constructs. As this is a 

preliminary application of the RAG to the field of healthcare, this work adds context to 

the survey and seeks concreteness that no information was overlooked. The results of this 

work indicate that an environment open to double-loop learning is beneficial for 

organizational and individual resilience. Further, a resilient healthcare system was 

defined as one in which all organizational actors exhibit double-loop learning behaviors. 

The final result is an organizational resilience typology in which the factors that 

contribute to individual and organizational resilience are grouped into four categories: 

ideal, led, repressed, and failing.   

1.8   Limitations 

The results of this research can only be generalized to healthcare institutions in the 

United States. A limitation of this work is that only a small number of healthcare 

organizations were interviewed. As employees were surveyed from varying levels of 

organizations, their confidence in knowledge about certain resilience criteria may differ. 
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2   LITERATURE REVIEW 

2.1   Introduction 

 The following review of the resilience literature investigates modern research 

from the fields of psychology, organizational theory, and resilience engineering to form a 

complete picture of healthcare resilience. Section 2.2 contains Manuscript 1, providing a 

thorough review of organizational resilience and resilience engineering. Section 2.3 and 

Section 2.4 apply the concepts and theories discussed in the first manuscript to healthcare 

organizations. Section 2.5 provides an introduction to individual resilience in healthcare, 

which is further investigated in Manuscript 2 and Manuscript 3. Finally, section 2.6 

discusses the gap in the literature that this thesis aims to address.  
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2.2   First Manuscript: Resilience for Engineering Management: A State of the Art 

Matrix Analysis of Select Literature  

2.2.1   Introduction 

Resilience is the capability of a system to adapt in the face of internal and external 

changes (Holling, 1973). Disruptions to regular operations within an organization can be 

triggered by emergency events, such as natural disasters and terrorist events, or long-term 

periods of stress, such as economic downturn (Vogus & Sutcliffe, 2007). The literature 

often categorizes resilient systems based on their attributes (e.g. Norris, Stevens, 

Pfefferbaum, Wyche, & Pfefferbaum, 2008; Cimellaro, Reinhorn, & Bruneau, 2010) and 

capabilities (e.g. Lundberg & Johansson, 2015; van der Beek & Schraagen, 2015). 

Attributes are characteristics of resilient systems that describe how the system responds 

to a disturbance (Bruneau et al., 2003). Capabilities are measures of the extent to which a 

system can effectively address, recover from, and prevent future disruptions (Hollnagel, 

2010). In this section, the attributes and capabilities are defined and shown through two 

illustrative examples in the fields of nuclear engineering and healthcare. 

 When a system breaks down, the recovery is largely based on individual and 

collective decision-making power (Mallak, 1999). For engineering managers, this implies 

that the foundation of resilient systems is a strong team formed through well-defined role 

systems and distributed decision-making power (Mallak, 1998). The field of Resilience 

Engineering (RE) emerged in the early 2000's to address the preventative and structural 

requirements of resilient performance. Use of the term "Resilience Engineering" can be 

found as early as 2003 by Woods, while the first organized Resilience Engineering 

Symposium was held in 2004 (Woods, Hollnagel, & Leveson, 2006). Resilience 
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Engineering uses engineering principles to design robust and adaptable processes, 

manage risk, and allocate resources in times of stress (Resilience Engineering 

Association, 2017). 

 With the rapid emergence and popularity of resilience studies, several 

organizations have attempted to apply resilience concepts in industries like 

manufacturing (Heinicke, 2014) and healthcare (Nemeth & Cook, 2007). Table 1 outlines 

six notable resilience tools and their industries of origin. The first manuscript includes a 

discussion of the principles, methods, and objectives associated with each tool. 

Table 1. Frameworks for Measuring Resilience. 

Name Author Year Origin Industry 
CAIR: Checklist for 
Assessing Institutional 
Resilience  

Carthey, 
Leval, & 
Reason 

2001 Healthcare 

FRAM: Functional 
Analysis Resonance 
Method 

Hollnagel & 
Goteman 

2004 Aviation 

ROR: Relative Overall 
Resilience 

McManus 2008 Manufacturing 

MAUT: Multi-Attribute 
Utility Theory 
 
 

Stolker, 
Karydas & 
Rouvroye 

2008 Not Specified  

Framework for 
Analytical 
Quantification of 
Disaster Resilience 

Cimellaro, 
Reinhorn & 
Bruneau 

2010 Seismic Engineering 

RAG: Resilience 
Analysis Grid 

Hollnagel 2010 Not Specified 

 

Cross-discipline translation of resilience concepts is essential for effective application of 

resilience principles (MacAskill & Guthrie, 2014). Current frameworks to measure 

resilience are difficult to compare and use varying terminology. Depending on the 
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discipline, resilience may be defined as a process (e.g. psychology), a state (e.g. ecology) 

or a quality (e.g. material science) (Reghezza-Zitt, Rufat, Djament-Tran, Le Blanc & 

Lhomme, 2012). Moreover, the majority of measurement tools are industry specific and 

frameworks to quantify system resilience are tailored to physical systems (MacAskill & 

Guthrie, 2014). Given the many interpretations of resilience, there is a need to reduce 

inconsistency among definitions of resilience and refine key constructs in the literature 

(Righi, Saurin, & Wachs, 2015; Reghezza-Zitt et al., 2012). This study focuses on finding 

gaps in existing research with regards to the development of the underlying principles of 

resilience and leading measurement tools. 

2.2.1.1   Introduction of Cases 

Two cases will be utilized to illustrate the attributes and capabilities of resilience. The 

first is the Three Mile Island nuclear meltdown of 1979. In this case, a combination of 

malfunctioning equipment, misread gauges, and failed decision-making led to a partial 

meltdown of the reactor core (U.S. NCR, 2014). This accident heightened public interest 

in the safety of nuclear fuel. 

 The attributes of resilience can also be represented in healthcare systems. These 

can be illustrated by an account of a fatal medication error at a regional hospital in the 

United States Pacific Northwest. In this case three key mistakes led to the death of the 

patient:  

1.   A pharmacy worker inadvertently placed a paralyzing agent into the patient's IV 
bag, instead of the similarly labeled prescribed drug.  

 
2.   The contents of the IV bag were not verified by subsequent caregivers.  
 
3.   The patient was not properly monitored after the IV was administered (Moore, 

2014).   
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The following sections define the attributes and capabilities and apply them to the cases 

described above. 

2.2.1.2   Attributes of Resilient Performance 

 Attributes include robustness, redundancy, resourcefulness and rapidity, also 

referred to as the four R's (Bruneau, et al., 2003). Robustness is the extent to which a 

system maintains normal function after a disruptive event. Robustness measures 

vulnerability, which is the extent to which the system is susceptible to degradation, or is 

degraded by a disruptive event (Dalziell & McManus, 2004). Redundancy is displayed 

by the presence of effective substitute resources and reliable mechanisms for substitution 

when a primary resource is disabled. Resourcefulness is displayed when the components 

in a system understand the capabilities, resources, and other attributes of the system and 

are able to effectively deploy needed resources in response to a disruption. Finally, 

rapidity is displayed by the speed at which the previous three R's are activated and the 

speed at which the system returns to normal function (Bruneau et al., 2003).   

 To illustrate the four R's, consider the Three Mile Island nuclear meltdown. In a 

high-risk system, plant operators misunderstood the reaction of the technical system after 

a cooling malfunction caused a reactor to shutdown. This caused part of the core to melt 

in the number 2 reactor (TMI-2) and resulted in the release of radioactive gases (U.S. 

NCR, 2014). Although the system was technically robust − resources were built into the 

technical system to handle the initial malfunction of the cooling unit − the operators were 

not properly trained in the other aspects of the system. Assessing the unfamiliar situation, 

operators misinterpreted increasing internal pressure and overrode the automatic 

emergency cooling system. The operators were not trained to interpret the true meaning 
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of the pilot-operated relief valve indicator and, as a result, did not seek alternate 

confirmation that the main relief valve was closed.  

 Despite several human errors, Three Mile Island was still quite robust to 

disturbance and a regional crisis was averted. An alarm went off following the overflow 

of a pressurizer relief tank and eventually new water was pumped into the system to 

reduce pressure. Because the system was self regulating, a portion of the core remained 

covered with water and only a small amount of radiation was released. After the 

restoration of cooling, the team acted to remove a hydrogen bubble that could have 

caused a more significant disaster. The rapidity and redundancy of the system is 

displayed by the number 1 reactor (TMI-1), which continued energy production 

following the conclusion of proceedings by the Nuclear Regulatory Commission. This 

reactor represents a viable substitutable resource for the second reactor that was lost. The 

first reactor reopened six years after the incident, with highly rated levels of safety and 

reliability. This can be attributed to the revised training and operating procedures put in 

place following the disaster, a sign that learning and growth had occurred. 

 The triangle in Figure 1 was introduced by Bruneau et al. (2003) and is commonly 

used to visualize and quantify resilience. The drop along the "y-axis" represents the 

system deviation from the top line, which represents normal function. The four attributes 

are represented in their relationship with the loss in system functionality. In the 1979 

accident, this loss of functionality is represented by the reactor core exposure and the 

effect on regional power supply. The slope of the recovery line is determined by the 

resourcefulness of the system: how resources are prepared and how well the system 
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components execute emergency response mechanisms. In the Three Mile Island example, 

this line is determined by pre-existing safety measures in place and operator knowledge.  

   

Figure 1.  Resilience Triangle for Three Mile Island Incident. 
Adapted from Bruneau, Change, Lee, et al. (2003) in Earthquake Spectra 

 
 In the medical error case, normal function of the system is providing high-level 

care to all patients in the hospital. This high-level of care includes monitoring patient 

progress and responding rapidly to changes in status. Robustness is the extent to which 

this level of care is maintained as disruptions occur. Similar to Three Mile Island, this 

case represents a failure of situational awareness. It can be assumed that the initial error 

occurred due to distractions in the workplace that degraded the attentional supply of the 

pharmacist. The hospital failed to monitor for errors of this kind by not having a 

verification system in place for IV drugs. Furthermore, due to a fire alarm, the hospital 

staff failed to watch over the patient as the incorrect drug was administered. It is possible 

that the patient could have been saved after IV administration if employees had been 
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present. The system was not sufficiently robust to small disturbances, so the error 

escalated.  

 Resourcefulness and redundancy are concerned with both human and technical 

systems in place to monitor the patient. When the fire alarm occurred, another person or 

mechanism was not in place to monitor the patient, indicating a failure to build 

redundancy into the system. The rapidity of the system is represented by the delayed 

response following the delivery of the incorrect drug. The four R’s in this medical error 

case is displayed in the resilience triangle diagram in Figure 3. 

 

Figure 3.  Resilience Triangle for Medication Error Incident 
Adapted from Bruneau, Change, Lee, et al. (2003) in Earthquake Spectra 

 
 While resilient performance is highly dependent on the attributes discussed above, 

these alone do not capture all aspects of organizational resilience. Beyond response to 

disruptions, resilient performance includes preparation for disturbance and the 

adaptations made following a disturbance, so the new training protocols at Three Mile 
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Island are a good example of resilient operations. The following section is focused on the 

capabilities perspective of resilient performance. 

2.2.1.3   Capabilities of Resilient Performance 

While attributes are used broadly in organizational resilience literature, resilience 

engineers use a second set of measures – capabilities – to assess the extent to which a 

system can monitor for, respond to, learn from, and anticipate disruptions (Hollnagel, 

2010). The capabilities of resilient performance can be used to understand the preparation 

for this occurrence and the lessons learned as a result. Heinicke (2014) defines this 

resilience approach as a blend of reactive and proactive strategies coming from the 

domains of agility and robustness. Table 2 contains the capabilities of resilient 

performance, alongside generalized examples of each capability. The following 

discussion relates each capability to the Three Mile Island and medical error cases. 

Table 2: The Capabilities of Resilient Performance 

 
Description Observe 

organization/ 
system and track 
performance 
relative to set 
benchmarks to 
identify leading 
indicators of a 
disruptive event. 

Identify and deploy 
resources 
efficiently and 
effectively to 
address a disruptive 
event. 

Review what 
happened during 
a disruption and 
revise operating 
procedures as 
needed.  

Modify 
operational 
benchmarks and 
procedures to 
enable early 
disruption 
identification and 
rapid resolution. 

Practices -   Performance 
measurement 

-   Competitive 
monitoring 

-    Observation 
of industry 
standards 

-   Resourcefulness 
-   Robustness 
-   Redundancy 
-   Rapidity 

-   Debriefing       
sessions 

-   Roundtable 
meetings 
among team 
members 

-   Narrative 
learning 

-   Long-term 
disaster 
planning 

-   Risk assessment 
-   Opportunity 

assessment 

Monitor Respond Learn Anticipate
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 Response is a reactive capability that is based on adjustment and prepared 

strategies (Hollnagel, 2010). In a resilient response, organizations identify and deploy 

resources efficiently and effectively to address a disruptive event.  

 At Three Mile Island, the response capability is considered from the time that the 

problem was recognized until the time the crisis ended and cleanup began. In this case, 

the disturbance is represented by mechanical failure, while the response is represented by 

operator actions and automatic reactions of the technical system. In the hospital incident, 

activation of the response capability occurred when a member of the care team 

recognized an abnormality. The delay in this recognition was in part due to infrequent 

check-ins and unclear responsibilities (Moore, 2014).      

 In the learn capability, organizational actors review what happened during a 

disruption and revise operating procedures as needed. The ability to learn corresponds to 

the ideas of single and double-loop behavior described by Argyris (1976). Single-loop 

learning behaviors involve detection and correction of an error without addressing 

underlying causes (Mazur et al., 2012). In contrast to single-loop, double-loop behavior 

includes the act of reflection on root cause in the case of an error or disturbance. The 

intent of double-loop learning is to identify the sources of defects within the system to 

prevent their reoccurrence (Mazur et al., 2012). Research shows that learning from small 

disruptions and errors helps organizations to be better prepared for future events (Voss & 

Wagner, 2010).  

 Organizational learning took place as a result of the Three Mile Island incident, 

making TMI-1 function efficiently and safely in later years. Some changes that provide 

evidence of lessons learned include enhanced emergency preparedness, upgraded 
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equipment requirements, and investigation into the role of human performance in plant 

safety (NRC, 2014). Following the medication error event, the hospital successfully 

implemented the learn capability of resilient performance by working closely with the 

victim's family and adopting new safety measures to prevent its recurrence. One such 

safety measure is a "safety zone" in which pharmacists can work without distraction 

(Moore, 2014). 

 The proficiencies to monitor and anticipate are proactive strategies to be utilized 

by an organization. The monitor capability is dependent on the ability to distinguish and 

handle normal and abnormal events at all levels of an organization. In the monitor 

capability, organizational actors observe the system and track performance relative to set 

benchmarks to identify leading indicators of a disruptive event.  

 In the Three Mile Island example presented above, a lack of situational awareness 

affected the monitor capability of the operators and was a key contributor to the growth 

of the problem. Situational awareness describes the perception and understanding of the 

current and future state of one's surroundings (Endsley, 1995). The literature describes 

situational awareness as central to resilience (Weick & Sutcliffe, 2001; Lee, Vargo, & 

Seville, 2013). Monitoring for the first disruption (the medical error) failed due to a lack 

of a policy to ensure each medicine of a certain type is checked before delivery. For the 

second disruption (the fire alarm), employees of the hospital failed to receive forewarning 

of scheduled drills. 

 Anticipation of disruptions involves the planning stages of resilience and is 

displayed by preoccupation with failure (Weick & Sutcliffe, 2001). In the anticipate 
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capability, organizations modify operational benchmarks and procedures to enable early 

disruption identification and rapid resolution. 

 Although Three Mile Island has been called a "normal accident" (one that is 

inevitable in complex systems) (Perrow, 2000), Hopkins (2001) argues that it was a 

failure of management anticipation. Portions of the failure event sequence, such as the 

failed relief valve, had occurred previously at similar institutions. Management failed to 

revise risk policy based on these lessons from industry. Anticipation of the medical error 

event showed a lack of preoccupation with failure at a management level. Effective 

anticipation would have been displayed in the form of a reduction in process complexity, 

a reduction in distractions in the medication area, and the clear labeling of paralyzing 

drugs. Lean concepts such as visual workplace and poka yoke can be utilized towards this 

aim. Table 3 summarizes the capabilities in these two cases. 

Table 3: The Capabilities of Resilient Performance Exemplified 

 
Three Mile 
Island Case 
  

-   Operator 
monitoring of 
indicators  

-   Technical 
system 
monitoring 

-   Operator 
situational 
awareness 

-   Emergency 
protocol  

 

-   Changes to 
procedures 
and technical 
interface  

-   Publicized 
lessons shared 
with nuclear 
community  

  

-   Revision of risk 
management 
procedures 

-   Attention to 
warning events 

 

Medical 
Error Case 

-   Procedure in 
place to ensure 
correct drug 
delivery 

-   Physical 
monitoring of 
patient status 
through 
observation 

-   Clear role 
definition to 
indicate 
responsibility for 
patient care 

-   Care team's 
situational 
awareness 

-   Frequency of 
patient check-ins 

 

-   Adoption of 
revised safety 
measures  

-   "Safety zone" 
for 
pharmacists 

-   Increased 
patient 
vigilance  

 

-   Management 
level of 
preoccupation 
with failure 

-   Culture of 
continuous 
improvement 

 

Monitor Respond Learn Anticipate
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 The Three Mile Island and hospital examples illustrate the importance of the 

reactive and preventative aspects of resilient performance. Considering the expanding 

nature of the resilience discipline (Righi, Saurin, & Wachs, 2015), this study aims to 

identify gaps in current research with regards to the types of studies performed on 

resilience and the approaches utilized. The following section is an outline of the methods 

used to analyze pertinent resilience literature.  

2.2.2   Methodology 

The State of the Art Matrix (SAM) was developed by Beruvides and Omachonu (2001) to 

identify research trends and gaps in the literature by classifying existing research into 

categories related to type of theory, type of data, and content. The literature for this study 

was collected through EBSCO host, Academic Search Premier, 1Search, Web of Science, 

and Google Scholar. The selected papers were chosen from the date range of 2001-2016. 

Although resilience studies date back to the 1970's, these dates were selected because of 

the focus on Resilience Engineering, which began in this period (Woods, 2003). A total 

of 77 papers were reviewed. Papers were selected based on unique contribution to the 

body of knowledge. As such, papers that repeated theories or produced incremental 

improvements were not considered. The main keywords used in search queries include, 

but were not limited to: "resilience," "organizational resilience," "resilience engineering," 

and "resilience measures." Additional papers were identified through the references and 

citations of papers found in the initial keyword searches. The literature was divided into 

theoretical studies, empirical studies, and reviews. The categorical definitions are 

provided below: 

•   Theoretical studies: articles that develop new or improved theory.  
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•   Empirical studies: articles that base results on quantitative or qualitative data.  

•   Review articles: articles that study preceding work to identify trends and future 
areas of research. 

 
 Papers were further categorized based on the approach used to assess resilient 

performance. Approaches are organized in three categories: preventative measures, 

response capabilities, and learning behaviors. Due to similarities in the monitor and 

anticipate capabilities of resilient performance, these two capabilities were grouped under 

"preventative measures" for the purpose of this categorization. The following criteria 

were used for content analysis and paper categorization: 

•   Preventative measures: articles that mention preoccupation with failure, 
monitoring, situational awareness, anticipation, event list, planning, and resilience 
ethos.  

 
•   Response capabilities: articles that mention response, robustness, redundancy, 

resourcefulness, and rapidity. 
 
•   Learning behaviors: articles that mention double-loop learning, integration of 

lessons learned, and knowledge management. 
 

After the keyword search, paper abstracts were reviewed for inclusion. If the abstract 

content was relevant to organizational resilience, the full paper was reviewed to 

categorize by type of study and resilience approaches discussed. The search proceeded 

until redundancies in content were noted and as such the sample can be considered 

representative of the literature. Content redundancy includes repetition of theoretical 

framework and application methods.  

2.2.3   Results  

Figure 4 is a chronological representation of the types of resilience research conducted 

between 2001 and 2016. As the field of Resilience Engineering gained prominence in the 

early 2000's, the time period 2001-2008 shows a significant focus (56% of articles) on 
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theory development. Specifically, researchers focused on defining disaster resilience 

(Smith, Walley & Dowell, 2000; Paton, Millar, & Johnston, 2001) and understanding the 

relationship to the inverse concept of vulnerability (Dalziell and McManus, 2004; 

Gallopı ́n, 2006). In recent years, resilience research focus shifted to empirical studies 

(56% of articles from 2009-2016) with focus on application areas of transportation 

(Tamvakis & Xenidis, 2012, Miller-Hooks, Zhang & Faturechi, 2012), supply chain 

networks (Rice & Caniato, 2003; Ivanov, Sokolov & Dolgui, 2014) and healthcare 

(Bruneau & Reinhorn, 2007; Zhong, Clark, Hou, Zang & FitzGerald, 2014).  Among 

these studies, the FRAM: functional resonance analysis method and RAG: resilience 

analysis grid dominate, cumulatively accounting for 20% of empirical studies reviewed.  

 

Figure 4.  Distribution of Types of Resilience Studies, n=77. 

 Beyond Resilience Engineering, resilience research volume and focus appears to 

fluctuate in response to major disasters. Research between 2000 and 2006 largely focused 

on specific case studies such as the Columbia Space Shuttle accident (Woods, 2003), the 
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9-11 attacks (Tierney, 2003), and emergency department incidents (Wears, Perry, & 

McFauls, 2006). Woods (2003) identified patterns in the Colombia Space Shuttle 

accident that formed the basis for the capabilities of resilient systems (Vogus & Sutcliffe, 

2007; Righi, Saurin, & Wachs, 2015). Other researchers assessed natural and 

humanitarian disasters through emerging theories like the 4 R's (Bruneau et al., 2003) and 

initial definitions of Resilience Engineering (Woods, 2003).  

 Following the World Trade Center disaster in 2001, there was an increased focus 

on emergent relationships and community resilience during emergency events (e.g. 

Tierney, 2003; Dalziell & McManus, 2004; Hollnagel & Goteman, 2004; Tierney & 

Trainor, 2004). Emergent relationships are interdependent associations that form in 

response to a disaster and have no pre-existing structure (Majchrzak, Jarvenpaa, & 

Hollingshead, 2007).  These studies formed a basis for understanding how organizational 

structures reorganize, adapt, and create new relationships during a disruptive event. The 

response to the 9-11 disaster was characterized by volunteer and first responder rapidity 

and resourcefulness, due to the accommodation of emergence (Tierney & Trainor, 2004). 

One such instance of this resourcefulness is the waterborne evacuation of lower 

Manhattan, which was lauded as a creative success despite its ad-hoc nature (Kendra & 

Wachtendorf, 2003). Tierney (2003) applied the 4 R's to a disaster setting, discovering a 

link between resourcefulness and network mobilization. The formation of loosely 

coupled networks in the aftermath of the 9-11 disaster provides an example for emergent 

networks at the organizational and community levels (Tierney, 2003). Loosely coupled 

networks are made up of components that are nearly independent, acting with flexibility, 

and making little to no use of other components in the network (Orton & Weick, 1990). 
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The events following 9-11 showed that resilience extends beyond planning to include 

stakeholder creativity and teamwork toward common goals (Tierney, 2003).  Events like 

9-11 are referred to as unexampled events because they cannot be properly anticipated 

(Westrum, 2007). 

 Unlike mass terrorist events, natural disasters are generally events that can be 

predicted and for which the community has a planned response (Westrum, 2007). There 

was an increase in interest surrounding healthcare systems resilience after hurricane 

Katrina in 2005 (e.g. Anders, Woods, Wears, Perry, & Patterson, 2006; Bruneau & 

Reinhorn, 2007; Nemeth & Cook, 2007; Nemeth, Wears, Woods, Hollnagel, & Cook, 

2008) and community resilience (e.g. Norris et al., 2008). Government response to the 

Katrina disaster lacked rapidity, with many people left stranded and in need of medical 

attention (Sobel & Leeson, 2006). The inadequate response is attributed in part to 

administrative failure in the coordination of relief efforts with international NGO's 

(Eikenberry, Arroyave, & Cooper, 2007). Resilience research suggests that organizational 

resilience impacts community resilience (Dalziell & McManus, 2004; Drabek, 2005). For 

instance, Paturas, Smith, Smith, and Albanese (2010) distinguish hospitals at the core of 

community response to a disaster. These findings lend weight to the importance of 

organizational resilience studies by showing the broader impacts of resilient healthcare 

networks.  

 As the field began to mature, research focus shifted to developing several 

measurement frameworks including ROR: Relative Overall Resilience (McManus, 2008), 

MAUT: Multi-Attribute Utility Theory (Stolker, Karydas & Rouvroye, 2008), 

Framework for Analytical Quantification of Disaster Resilience (Cimellaro, Reinhorn & 
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Bruneau, 2010), and the RAG: Resilience Analysis Grid (Hollnagel, 2010). Following the 

development of these frameworks, there was an increase in empirical studies to test the 

frameworks by assessing resilience in a variety of industries, including chemical 

manufacturing (Shirali, Motamedzade, & Mohammadfam. et al., 2012), transportation 

(Freckleton, Heaslip, Louisell, & Collura, 2012; Miller-Hooks, Zhang, & Faturechi, 

2012), and energy (Lay, Branlat, & Woods, 2015). In one of these industries, healthcare, 

government policy changes appear to have increased research interest in resilience and 

Resilience Engineering (Fairbanks et al., 2012).  

 Between 2010 and 2017, Resilience Engineering studies focused on validating 

current frameworks and assessing the progress of the discipline through field review. 

This is reflected in the shift from theory development (63% of papers in the period from 

2005-2008) to empirical studies (61% of papers in the period from 2013-2016). 

Cimellaro, Reinhorn, and Bruneau (2010) introduced and validated a resilience 

framework to show that the four R's could be quantified, using analytical functions to 

assess technical and organizational resilience. Cimellaro et al. (2010) tested an analytical 

model for the four R's through application to a Californian hospital network, displaying 

not only the impact of an earthquake, but also the importance of response and recovery.  

In this model for physical systems, the recovery is defined as restoration of functionality 

of a structure, including electric power, water supply, and repairs to bring buildings back 

to code (Cimellaro et al., 2010).  

 In addition to a rise in empirical studies, an increase was seen in field review 

studies. Frequency of field review papers increased from 12% of papers between 2001 

and 2008 to 20% of papers between 2009 and 2016. Righi, Saurin, and Wachs (2015) 
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performed an extensive review of 237 papers in the field of resilience engineering from a 

safety perspective and identified six research areas in Resilience Engineering: descriptive 

knowledge, safety management, analysis of accidents, risk assessment, and training. 

While this work provides an overview of areas of research, little consideration is given to 

trends in the Resilience Engineering field since inception. Righi et al. cite a limitation of 

their work as the inclusion of many papers (33% of papers reviewed) that did not specify 

procedures for data collection and a majority (67% of papers reviewed) sourced from 

Resilience Engineering Symposium proceedings. This research builds on those 

preliminary findings by placing focus on practical implications of theories of capabilities 

and attributes of resilience. Attention to exploratory works lacking replicable 

methodology was restricted in this research, with conference papers constituting 11% of 

papers reviewed. Further, this work applies a categorization of papers by the foci of 

response, proactive measures, and learning.  

 Figure 4 is a plot of strategies for assessing resilience in the literature between 

2001 and 2016. Many of the papers reviewed fit into multiple categories. Of the 77 

papers analyzed, 73 considered organizational response concepts such as adaptive 

capacity (McManus, Seville, Vargo & Brunsdon, 2008) and uniformity of response 

practices across organizational levels (Carthey, de Leval, & Reason, 2001). Forty 

considered preventative concepts, such as the impact of reflection on preparedness 

(Nathanael & Marmaras, 2006) or the relationship between standardization of procedure 

and resilience (Nemeth & Cook, 2007). Thirty-three papers, or 43% of those considered, 

focused on the learn capability of resilient performance. Of these 33 papers, 16 were 

focused on theory development (e.g. Woods, 2003; Nathanael & Marmaras, 2006; 
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Nemeth & Cook, 2007). The majority of the 16 theoretical papers focusing on the learn 

capability were published prior to 2007, indicating that the field is beginning to mature.  

 The notion of Safety-II is a notable learning construct in the field of Resilience 

Engineering. Resilience Engineers stress the importance of expanding definitions of 

safety from purely Safety-I to Safety-II (Hollnagel et al., 2015). In the scope of Safety-I, 

organizations learn from what goes wrong. In Safety-II, organizations learn from what 

goes right-- the small adjustments that humans make to steer the organization away from 

a disaster (Hollnagel et al., 2015).  

 

Figure 4. Distribution of Papers by Content, n=77. 

 The nascence of resilience research is also portrayed in the dominant research 

focus on the response capability (95% of papers considered). This focus is evident in the 

4R’s proposed by Bruneau et al. (2003), which focus on describing and measuring how 

the system reacts when disturbed. Although reaction and recovery depends whether 
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proactive measures exist and are effective, the dominant research focus on response does 

not highlight the significance of long term, proactive improvements. Recognizing this 

gap, Vogus and Sutcliffe (2007) highlight the centrality of organizational learning culture 

to resilience.  

 Recent research introduced measurement tools like the ROR: Relative Overall 

Resilience (McManus, 2008) and RAG: Resilience Analysis Grid (Hollnagel, 2010) that 

attempt to bring proactive and learning strategies of resilience to the forefront. The RAG 

was specialized by van der Beek and Schraagen (2015) to assess team resilience through 

the ADAPTER (Analyzing and Developing Adaptability and Performance in Teams to 

Enhance Resilience) tool. In addition to the four capabilities of resilient performance 

outlined by Hollnagel (2010), ADAPTER includes two sections, cooperation with other 

departments and shared leadership, which target team resilience. 

2.2.4   Measurement Tools 

Six resilience tools were identified in the literature. The focus of this section is on 

outlining the principles, methods, and objectives associated with each tool. 

 The first tool, the CAIR: Checklist for Assessing Institutional Resilience (Carthey 

et al., 2001), is a measurement tool focused on patient safety in healthcare. While it is 

related to resilience, its strong focus on patient safety makes it an ineffective method for 

measuring organizational resilience on the whole. Furthermore, its structure is analogous 

to a safety checklist. Its foundational concepts of commitment, cognizance, and 

competence relate to Bruneau's attributes of resilience. Commitment is associated with an 

organization's allocation of effort and resources. Competence relates to resourcefulness in 

that employees must have knowledge of the surrounding system. Finally, cognizance, an 
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attribute akin to collective awareness, relates to the capability to monitor for disruptive 

events.  

 A second tool, the Resilience Analysis Grid (RAG) is used to assess overall 

system resilience. It should be noted that the RAG has a broader scope than the CAIR, 

which focuses on patient safety. The RAG has been successfully applied widely in areas 

such as the oil and gas industry (Apneseth, Wahl, & Hollnagel, 2013), rail traffic 

management (Rigaud & Martin, 2013), and healthcare (Hegde, Hettinger, Fairbanks, 

Wreathall, Wears, et al. 2015). The RAG is based on the capabilities of resilient 

performance, in which the response capability encompasses the attributes of resilience (4 

R's).  

 The FRAM: Functional Resonance Analysis Method measures system 

performance based on how daily operations deviate from a predetermined benchmark 

(Hollnagel & Goteman, 2004). Specifically, the FRAM uses process and organization 

mapping to understand system components and analyzes relationships and 

interdependencies between essential system functions. Unlike the CAIR and the RAG, 

the FRAM assesses how interconnectedness compounds the effect of disruptive events. 

This approach is particularly useful in managing critical infrastructure like energy 

generation, transmission, and distribution (Bellini, Nesi, Pantaleo, & Venturi, 2016). The 

FRAM is largely focused on system state and relationships in the stages before and 

during a disruption. For human systems, like healthcare systems, the lack of attention to 

organizational learning is a detriment. Furthermore, adaptation of this tool to a healthcare 

system would require an observable event and the selection of a metric to define regular 

functioning of the system, such as number of occupied beds.  
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 The ROR: Relative Overall Resilience measurement tool creates a resilience 

profile of a system (McManus, 2008). The ROR is generally focused on the response 

capability, given its principles of situation awareness, management of keystone 

vulnerabilities, and adaptive capacity, all of which are employed in a response. 

Organizations are rated on each principle on a five-point scale from very low to very high. 

These ratings form the resilience profile. Lee et al. (2013) modified the ROR to include a 

fourth principle: resilience ethos. The resilience ethos principle is comprised of 

commitment to resilience and network perspective (Lee et al., 2013). This added 

principle broadens the framework to include a sense of preoccupation with failure and 

become more preventative in nature. 

 The Framework for Analytical Quantification of Disaster Resilience (Cimellaro, 

Reinhorn & Bruneau, 2010) is a framework that quantifies the attributes of resilience to 

generate a resilience index that can be used to communicate resilience level and compare 

levels across systems. The performance of the system is based on attributes that are 

represented by functions of random variables. Both direct and indirect losses (e.g. direct 

casualties and indirect economic losses) of disasters are considered (Cimellaro et al., 

2010). The Framework for Analytical Quantification of Disaster Resilience is directly 

based on the attributes of resilience. 

 Finally, MAUT: Multi-Attribute Utility Theory allows the user to consider 

multiple resilience objectives through construction of a value tree. Stolker, Karydas & 

Rouvroye (2008) define operational resilience by the abilities to prevent, respond to, and 

recover from disruptions. In the MAUT tool, value tree is used to map out various 

performance measures that quantify progress towards resilience objectives. Then a 
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checklist is used to measure performance of an organization on each objective. As an 

approach to managing resilience, the MAUT places considerable emphasis on risk 

analysis and management, associable to the anticipation and response capabilities of 

resilient performance. Additionally, by considering incident reporting, communication of 

results, and maintenance of resilience, the MAUT addresses the learn capability of 

resilient performance.  

 Table 4 outlines these six measurement tools popular in resilience and Resilience 

Engineering studies. Similarities between the underlying principles have been drawn to 

the attributes and capabilities of resilient performance. Organizations can use this 

reference to identify the most appropriate tool based on method and purpose. 
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Table 4. Description of Frameworks for Measuring Resilience. 

Name Author Year Principles Method Purpose 
CAIR: 
Checklist for 
Assessing 
Institutional 
Resilience  

Carthey, 
Leval, & 
Rea-son 

2001 Commitment, 
competence, 
cognizance 

Checklist Gauge 
institutional 
resilience 
through 
patient safety 

FRAM: 
Functional 
Analysis 
Resonance 
Method 

Hollnagel 
& 
Goteman 

2004 Approximate 
adjustments, 
equivalence of 
successes and 
failures, 
emergence, 
functional 
resonance 

Model of 
organizational 
functions 

Accident 
investigation 
and safety 
assessment 

ROR: 
Relative 
Overall 
Resilience 

McManus 2008 Situation 
awareness, 
management of 
keystone 
vulnerabilities, 
adaptive capacity 

Relative 
ranking based 
on qualitative 
observation 
(adapted to 
survey form by 
Lee et al., 2013) 

Evaluation of 
day-to-day as 
well as crisis 
resilience; 
comparison 
tool 

MAUT: 
Multi-
Attribute 
Utility Theory 
 
 

Stolker, 
Karydas 
& 
Rouvroye 

2008 Risk analysis, 
implementation 
success factors, 
maintenance 

Value tree Evaluation of 
the resilience 
management 
performance 
of a company 

Framework 
for Analytical 
Quantification 
of Disaster 
Resilience 

Cimellaro, 
Reinhorn 
& 
Bruneau 

2010 Robustness, 
redundancy, 
resourcefulness, 
rapidity 

Mathematical 
representation 
of functionality 

Evaluation of 
disaster 
resilience; 
physical 
systems 

RAG: 
Resilience 
Analysis Grid 

Hollnagel 2010 Respond, monitor, 
learn, and 
anticipate 

Rating based on 
defined 
indicators 

Formation of 
a resilience 
profile 

 

2.2.5   Conclusions 

The focus of this paper was on summarizing the literature on Resilience Engineering 

between 2001 and 2016. The review was conducted using the State of the Art Matrix 

(SAM) approach introduced by Beruvides and Omachonu (2001). In total, 77 papers were 
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reviewed and categorized based on type of research: theoretical, empirical, and field 

review and approaches to resilience: preventative measures, response capabilities, and 

learning behaviors.  

 The response phase of resilience is most commonly addressed in the literature, 

with 95% of papers reviewed discussing response. Research on the preventative and learn 

capabilities of resilient performance is largely focused on theory development or field 

review (64% of papers), with little focus on empirical study. Incorporation of both 

reactive and proactive measures into current tools will yield a broader assessment of 

resilience (Carthey et al., 2001).   

 Furthermore, many measurement tools presented in the literature are based on 

similar principles. A more in-depth analysis of the leading measurement tools could 

identify the key driving principles of resilience and draw upon similarities between the 

many constructions of resilience. It is important that future works in resilience assess and 

validate these measurement tools to further clarify their respective applicability. There is 

a need for cross-disciplinary translation of methods and frameworks used to define and 

measure organizational resilience to enable learning (MacAskill & Guthrie, 2014).   
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2.3   Attributes of Resilience in Healthcare 

 This section translates the attributes of resilience to a healthcare setting.  

2.3.1   Robustness  

Robustness can be considered the extent to which an organization maintains function 

during a disruptive event. In healthcare, this means that care team members must first 

recognize that a disruptive event has occurred and then deploy the correct strategy to 

mitigate the effect on system function from the onset. High physician satisfaction is one 

characteristic of a robust healthcare system, which has been shown to effect physician 

adherence to care plans (Sinsky, Willard-Grace, Schutzbank, Sinsky, & Margolius, 

2013).  

 Situational awareness is the perception of one's environment and projection of 

future states, taking one's objectives into account. Situational awareness can be tested 

through a set of "consequence scenarios," in which the reaction to a predetermined range 

of hypothetical and directed scenarios provides the researcher with a better idea of the 

state of awareness of the organization (McManus, Seville, Vargo & Brunsdon, 2008).  

 After the event has been recognized, organizational actors use their basis of past 

experience and organizational knowledge to create a personal understanding of the 

situation, a practice referred to as sensemaking. Weick (1993) describes sensemaking as a 

process, from recognition of an atypical situation to articulated reflection on the 

experience. The actor must continuously adapt his or her understanding to an evolving 

and unfamiliar situation.  

 In a hierarchical organizational, such as the structure commonly found in 

healthcare, organizational actors typically look to a supervisor or person in charge early 
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on in the sensemaking process (Weick, 1993). As the event develops, reflection on 

narrative information from past interactions with patients and information shared in 

debriefing sessions becomes crucial in dealing with an unfamiliar situation (Garud, 

Dunbar, & Bartel, 2011). 

2.3.2   Redundancy 

 Redundancies in healthcare can be observed in workflows and responsibility 

distribution. Procedural redundancies paired with employee compliance to existing 

procedures have proven effective in safeguarding against errors (Ong & Coiera, 2010). In 

addition to procedural redundancy, this trait can be achieved through shared 

responsibilities. In order to create a network of substitutable actors, Sinsky et al. (2013) 

recommend a shift of focus to a shared-care model in which team members perform to 

the top of their competencies. Scribes and nurses hold greater responsibility in the shared-

care model. In recent years, interest in expanding the role of nurses and reducing 

physician supervision has increased as healthcare researchers gain interest in the shared-

care model (Lang, 2011). Similarly the utilization of scribes has been identified as a 

positive shift towards the shared-care model (Carthey et al., 2001).  

2.3.3   Resourcefulness 

 Researchers and policy makers are concerned about healthcare provider 

resourcefulness because there is a drive to reduce per capita cost, provide effective care 

in low resource settings, deploy appropriately trained providers, and prevent provider 

burn out increase. Learning from past events can increase resourcefulness. Nemeth and 

Cook (2007) identify the practices that clinicians have developed to manage with limited 

resources in a highly variable environment. These include advance planning, sign-out 
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sheets and call schedules (Nemeth & Cook, 2007). Strategies of this kind practically 

affect resourcefulness by increasing the organizational actors' understanding of what 

resources are available and how others use them. 

2.3.4   Rapidity 

 Rapidity is the speed at which a healthcare organization is able to return to normal 

after a disruptive event. A recent study by Abramson, Grattan, Mayer, Colten, 

Arosemena, et al. (2015) suggests that increasing the resilience of individuals or small 

social structures can have a significant impact on the overall rapidity of a systems 

response in a disaster situation. The ability of a healthcare provider to respond with 

rapidity is impacted by the assistance of IT and master scheduling (Nemeth and Cook, 

2007). The following section applies the capabilities of resilient performance to 

healthcare. 

2.4   Capabilities of Resilience in Healthcare 

In this section the capabilities of resilient performance are translated from Resilience 

Engineering to healthcare. The role of Resilience Engineering is to help organizational 

actors make the right decisions and trade-offs in the face of an emergency (Fairbanks et 

al., 2012). In healthcare, the employees making these crucial decisions can be any 

members of the care team (Rapely, 2008). As such, mechanisms for learning and 

effective training in this regard are essential.   

2.4.2 Monitor 

Monitoring involves observing both internal and external factors for indicators of a 

disruption (Hollnagel, 2010). In healthcare systems this can extend from internal 

monitoring of patients and processes to external monitoring of environmental factors 
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(Hedge et al., 2015). In internal monitoring, both care team members and technical 

devices at patient bedsides perform patient monitoring. Design ineffectiveness in bed 

alarms has been cited as a risk to patient monitoring (Hedge et al., 2013). External 

monitoring considers disaster situations such as natural disasters and terrorist events in 

addition to community factors such as economic and community health stressors. In the 

CAIR model proposed by Carthey et al. (2001), the principle of commitment reinforces 

the importance of risk management motivation throughout a healthcare organization. At 

the management level, commitment to monitoring risk is displaying by adequate staffing 

levels, training, and dedicated risk employees (Carthey et al., 2001).  

2.4.3 Respond 

The internal and external factors considered in the monitor capability extend to the 

response capability. Resilience researchers have investigated response to internal 

abnormalities such as challenging patient diagnoses (Hedge et al., 2013) and external 

events such as a natural disaster (Cimellaro et al., 2010). Fairbanks et al. (2012) note that 

resilient response depends on a system's configuration and the opportunities it provides, 

specifically with regards to workplace autonomy. This means that organizations set the 

structure for resilient teams. Within teams, Carthey et al. (2001) stress the importance of 

shared responsibilities in healthcare teams for effective response. 

2.4.3 Learn 

The learn competence of resilient performance extends beyond the experience of 

individual actors in an unfamiliar situation. In order for a system or organization to learn, 

the lesson must be recorded and integrated into the system. There are three main ways of 

processing occurrences of novel experience: scientific, experiential and narrative. The 
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scientific and experiential approaches focus on forming specific categories based on 

known situational characteristics so that later decisions can be made based on past 

experiences.  

 In the scientific approach, organizational actors use predetermined methods to 

assess incoming information about a situation. In the experiential approach, 

organizational actors use previous experience to assess incoming information then 

categorize into classes established by previous experience. To avoid a sense of false 

familiarity with past experiences, Garud, Dunbar, & Bartel (2011) recommend a 

narrative method for individual and organizational learning.  

 The narrative approach requires organizational actors to be aware of their 

knowledge, experiences, and situation. In the narrative approach, organizational actors 

reflect on these experiences, situations and knowledge and share lessons learned with 

other organizational actors to build an organizational memory of shared knowledge. 

Nathanael and Marmaras (2006) propose a RDD model of repetition, distinction, and 

description as a practical way to operationalize the narrative approach. In this model, 

repetition refers to the reinforcement of organizational strategies, as familiar experiences 

are re-enacted. As new experiences enter the system, the organizational actor notes 

distinctions from past events, which inform a description of the new event. These two 

processes transform abnormal incidents into repetitive occurrences that the system can 

manage in future incidences. 

 Another theory on learning separates behaviors into two models that describe an 

individual's experience with the detection of an error or abnormal event. The first is 

single-loop learning, which involves recognition and correction of an error. When a 
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single-loop learner perceives a gap between actual and desired results, they change their 

actions in order to fix the problem (Carthey et al., 2001). This is referred to as quick-

fixing. Mazur, McCreery and Chen (2012) observed that single-loop behavior is 

overwhelmingly more common in healthcare environments. This can be attributed to the 

need to save time and reduce unnecessary effort in a high-pressure environment. In 

relation to the RDD model, single-loop learners engage in repetition and distinction, but 

fail to form a description of the event to inform future interactions with similar events.  

 In the model of double-loop learning, the individual not only changes their 

actions, but also their assumptions (Carthey et al., 2001). Mazur et al. (2012) refer to 

these behaviors as initiating, as the organizational actor introduces a change to a 

workflow or policy in order to eliminate the defect. The change to one's mental model 

that occurs in double loop learning can extend to the organization through descriptions 

that provide proper protocol for future instances of the event. Mazur et al. (2012) 

emphasize the importance of this aspect of double-loop learning for continuous 

improvement of standardized work in a lean organization.  

 When no defect is present in the system, there are three modes for organizational 

learning: conforming, expediting, and enhancing (Mazur et al., 2012). Conforming 

behaviors follow procedure, without contributing to the organizational knowledge base. 

Commonly seen in healthcare environments, expediting behaviors are work arounds that 

employees use to speed up their workflow (Mazur et al., 2012). While confirming and 

expediting are single-loop in nature, enhancing is a double-loop behavior in which 

employees seek ways to improve their current workflow (Mazur et al., 2012).  
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2.4.4 Anticipate 

 In any complex sociotechnical system, anticipation can happen at an 

organizational or individual level (Comfort, Sungu, Johnson, & Dunn, 2001). In 

healthcare, this could be an employee completing tasks early in preparation for a day with 

many appointments or organization-wide protocol in place for a larger event such as an 

active shooter, disease outbreak, or natural disaster. At the individual level, Carthey et al. 

(2001) present anticipation as the mental skill of foreseeing potential errors and 

rehearsing appropriate response. 

 The outcomes of organizational learning play a role in the anticipate capability. In 

addition to recording new instances into an organizational knowledge base, research has 

shown that it is important to change the mental model of organizational actors (Argryis, 

1976). Shared knowledge extends an individual awareness to team awareness, improving 

organizational resilience (Mirdad & Eseonu, 2015). 

2.5   Burnout and Individual Resilience in Healthcare 

Burnout is the state of emotional exhaustion and disconnectedness that is frequently 

observed in employees involved in socially intensive work. Freudenberger first identified 

the phenomenon of burnout in 1974 in observations of the behaviors of staff at a free 

clinic. These observations included descriptions of physical displays of burnout, 

including headaches, sleeplessness, and outward signs of depression. It was later applied 

to family practice (Rafferty, Lemkau, Purdy, & Rudisill, 1986) and emergency physicians 

(Keller & Koenig, 1989) as similar traits have been observed among healthcare 

employees. Interest in its causes and effects has continued to grow (Schaufeli, Leiter, & 

Maslach, 2009), with increasing demands of Electronic Health Records (EHR) being 
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identified as a risk factor for occupational burnout (Shanafelt, Dyrbye, Sinsky, Hasan, 

Satele et al., 2016).  

 In healthcare, occupational burnout is associated with loss of empathy for 

patients, cynicism and disregard for ones work (Maslach, Jackson, & Leiter, 1997; 

Shanafelt, West, Zhao, Novotny, Kolars et al, 2005). Suggested causes of burnout include 

loss of autonomy, long hours, and reduced connectedness to colleagues (Swensen, & 

Shanafelt, 2016).  

 Psychologists define resilience as the ability to adapt and move forward in the 

face of negative experiences or long periods of stress (American Psychology Association, 

2017). Many studies have assessed resilience to traumatic situations, such as childhood 

tragedies, post-traumatic stress, and crisis management (Masten, 2001; Bonanno, 2004). 

These extreme cases provide valuable insights into how people react to disruptions and 

setbacks in their daily lives.  

 Psychologists and organizational theorists have addressed individual employee 

resilience (McLarnon & Rothstein, 2013; Mallak & Yildiz, 2016). Mallak and Yildiz 

(2016) developed a four-factor model of active problem solving, team efficacy, confident 

sensemaking, and bricolage. Active problem solving is identified as the need to have 

positive involvement in problem resolution; instead of hoping a problem will be resolved 

(Mallak & Yildiz, 2016). Team efficacy refers to both how well an individual works in a 

team as well as how well the individual understands roles and responsibilities within the 

team (Mallak & Yildiz, 2016). In complex systems, confident sensemaking relies on an 

individual's ability to differentiate between unnecessary and necessary information 

(Mallak & Yildiz, 2016). Bricolage is the creative invention or recognition of solutions 
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using known resources during a disruptive event (Weick, 1993). Workplace resilience 

will be discussed in detail in Chapter 4. Psychological resilience differs from 

organizational resilience in that a driving factor is positivity or hope held by the 

individual (Rushton, Batcheller, Schroeder, & Donohue, 2015). This aspect of hope is a 

determinant of personal robustness, or how much an adverse event affects an individual. 

When employees become burned out, this sense of hope is degraded.  

 In occupations that require long hours and human interaction, resilient practices 

provide a strategy for mitigating and overcoming burnout (Zwack & Schweitzer, 2013). 

Research also shows that exposure to stressors, such as those related to occupational 

burnout have a negative impact on performance (Spector & Jex 1998). Burnout is not 

only dangerous for the individual, but also the organization for which they work and the 

patients who they serve (Balch, Freischlag & Shanafelt, 2009). A more in depth 

discussion of individual resilience can be found in Chapter 5.  

2.6   Gap in the Literature 

As interest in organizational and individual resilience in healthcare grows, there is a need 

for an accepted and accessible assessment of resilience that addresses the unique system 

characteristics of healthcare systems. Concurrently, there is a need to understand the 

relationship between individual and organizational resilience. Van der Vorm, van der 

Beek, Bos, Steijger, Gallis et al. (2011) noted the need to incorporate multi-level aspects, 

such as the resilience of the individual, into resilience analysis grid applications. At a 

more fundamental level, resilience literature continues to grow in many fields and 

directions (Righi, Saurin, & Wachs, 2015), consistency among definitions and usages of 

constructs across disciplines is lacking (MacAskill & Guthrie, 2014). This thesis aims to 
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address these gaps by providing an example of resilience measurement in healthcare, 

through which a typology to characterize the relationship between organizational and 

individual resilience can be understood. 
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3   METHODOLOGY 

This chapter outlines the methodology used in this thesis. The logic model in Figure 6 is 

an overview of the research questions, theoretical constructs, research methods, expected 

outcomes and significance and impact of this research. Section 3.1 describes the overall 

research design. Section 3.2 outlines the development and approval of the survey used in 

Chapter 5. Sections 3.3 and 3.4 detail the methods used for quantitative and qualitative 

data collection and analysis.  
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Figure 6: Logic Model 
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3.1   Research Design 

3.1.1   Type of Research 

This research uses qualitative methods to measure health systems resilience. This section 

describes the qualitative procedure used to answer the following questions: 

1.   What is resilience in healthcare? 

2.   What are the characteristics of resilient employees? 

3.   How can resilience in healthcare be measured? 

4.   How can the relationship between organizational and individual resilience be used 

to categorize organizations? 

3.1.2   Research Focus 

The focus of this research is in healthcare resilience. A Resilience Analysis Grid based 

survey was developed from the literature. In this research, the constructs of the survey 

tool are targeted in semi-structured interviews to better understand the drivers of 

resilience and refine the tool for future application. Three groups were solicited for 

participation. The first two groups are primary care locations with four and seven 

dedicated attending physicians on staff, respectively. The third group is a six-bed 

emergency department employing one dedicated attending physician in any given shift. 

Healthcare employees including physicians, nurses, receptionists, and managers will be 

involved in this study. Members of the care team and administrative support were 

included in this study to gain a full picture of organizational understanding of and 

consensus on resilience.  

3.2   Sample Selection 
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Two primary care and one emergency department (ED) are included in this study. All 

three groups chosen operate under the same organization. While definitions of a 

"disruptive event" may vary significantly between primary care and ED employees, the 

focus at this exploratory research stage is to understand both. Interview participants were 

identified either through assistance of a manager or through volunteers on the day of the 

interviews, based on the location's preference. Organizations within the state of Oregon 

were selected for the qualitative analysis. Significant demographic differences exist 

among the populations served by the three organizations. The impact of this difference on 

their workflow will be discussed in the analysis. 

3.3   Survey Instrument Design 

3.3.1   Survey Formation 

The survey instrument was adapted from RAG interview guidelines provided by 

Hollnagel (2010) and Resilience Analysis Grid (RAG) survey proposed by Lindvall, 

Kecklund, and Arvidsson (2016). The survey developed in this research focuses on the 

four capabilities of resilience: respond, monitor, learn, and anticipate. The questions also 

assess individual resilience. Lindvall et al. (2016) developed their survey to assess 

resilience in a railway example. Survey questions were modified to make them applicable 

to healthcare. Additionally, due to the large reliance of healthcare systems resilience on 

individuals, a fifth section of individual resilience was added to the survey. This section 

addresses the themes of workplace resilience: bricolage, team efficacy, active problem 

solving and sensemaking identified by Mallak and Yildiz (2016). Given that healthcare 

employees experience burnout at a rate more than double that of the general population 

(Shanafelt, Hasan, Dyrbye, Sinsky, Satele, et al., 2015), a section focused on emotional 
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capacity was included. Greater detail on survey formation is provided in Manuscript 2. 

The complete RAG survey used in this study is provided in Appendix A.  

3.3.2   Instrument Approval 

The survey and observation plans were approved by the Oregon State University's 

Institutional Review Board (IRB). The methods were determined to meet all federal, 

institutional, and ethical guidelines. The study Understanding Resilient Process 

Improvement in Organizations (IRB number 7138) was accepted on March 16, 2017. The 

research protocol and approval notice are in Appendix C.  

3.4   Collection and Treatment of Data 

3.4.1   Data Collection 

The interviews were conducted on site by the author. A second researcher transcribed 

interviewee responses. Although more resource intensive than assertion from, the 

interview delivery method was selected as it has been shown to ensure that respondents 

understand the concepts of resilience and leads to more complete, detailed answers 

(Ljungberg & Lundh, 2013). Due to the knowledge of organizational policies and culture 

required, participants who had worked for the organization for less than a month were not 

considered. Interviews were conducted in locations of the interviewees choosing, which 

for most was a room outside of their work area. Each of the interviews began with a brief 

introduction to the purpose of this thesis and the definition of resilience in healthcare. 

Interviewees were then asked to brainstorm about disruptive events that had occurred in 

their time at the clinic or hospital to guide the interview. The transcripts of these 

interviews are provided in Appendix B.  
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3.4.2   Treatment of Data 

Following the interview sessions, the transcripts were reviewed by the author and two 

additional researchers. Researchers had previous experience with resilience studies and a 

strong understanding of the capabilities of resilient performance. All were provided with 

the same form for analyzing the interview data, as shown in Figure 7 below. The raters 

used the form in Figure 7 to organize notes and preliminary ratings on each of the sub-

items of resilient performance. These ratings created a basis for the RAG rating of 

organizational capabilities to monitor, respond, learn and anticipate. The individual sub-

items were used to guide raters understanding of resilient individuals. 

 

 

Figure 7: Resilience Assessment Form 1 

Previous research suggests interviewer rating of RAG scale items on a seven-point Likert 

scale to be an effective way of determining resilience (Hollnagel, 2010). Independently, 

the researchers used the interview transcripts and form in Figure 7 to provide a rating on 
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a seven-point Likert scale  (1 ="Strongly Disagree," 2 = "Disagree," 3 = "Somewhat 

Disagree," 4 = "Neither Agree nor Disagree," 5 = "Somewhat Agree," 6 = "Agree," 7 = 

"Strongly Agree") for each of the items in the form in Figure 8. In this study, a rating of 

"agreement" denotes assertion that the organization possesses a high level of the 

capability 

 As resilience is systemic (Lundberg & Johansson, 2015), the consideration of 

multiple intra-organizational perspectives on the items in Figure 7 allows raters to see 

commonalities and discrepancies among organizational actors. For this exploratory study, 

raters gave equal weight to the sub-factors in Figure 7 in their consideration of high-level 

factors in Figure 8.  

	  	   Location	  1	   Location	  2	   Location	  3	  
Monitor	  

	   	   	  Respond	  
	   	   	  Anticipate	  
	   	   	  Learn	  	  
	   	   	  Individual	   	  	   	  	  

	  Figure 8: Resilience Assessment Form 2 

 For the second portion of analysis, the researchers identified all instances of 

learning at the individual or organizational level from the transcripts and separated these 

into a spreadsheet. These were randomized and then categorized by researchers based on 

type of learning behavior. The list below shows indicators used for classification of 

behaviors, which were drawn from the Mazur, McCreery and Chen (2012) framework. 

•   Quick Fixing: Behaviors in which the employee faced a defect and attempted to 

resolve the problem and continue with work as quickly as possible. 
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•   Initiating: Behaviors in which the employee faced a defect and made an effort to 

change their own workflow, the team's workflow, or the organization's policy to 

handle the problem better in the future.  

•   Conforming: Behaviors in which the employee faced no defect and worked 

according to standard procedure. 

•   Expediting: Behaviors in which the employee faced no defect and used "work-

arounds" to speed up their process. 

•   Enhancing: Behaviors in which the employee faced no defect and looked for 

ways to improve (based on personal observation, industry standard, etc.). 

The final form structure is shown in Figure 9.  

  

Figure 9: Learning Behavior Assessment Form 

3.5   Research Analysis 

The mean of the three raters results were taken for each of the resilience ratings on the 

form, to create an aggregate evaluation. That is, equal weight was given to each 

researcher's assessment. The informed higher-level ratings allow the researchers to not 
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only assess individual perceptions of resilience, but how the capabilities of resilient 

performance are viewed across the organization. In this sense, researchers were also 

looking for patterns and inconsistencies among organizational responses. 

 A different approach was used to analyze learning behaviors. In cases where 

disagreement existed in classification, a majority rule was used to classify. In instances 

where no majority existed, the three researchers discussed the specific behavior and came 

to a consensus. 

3.6   Reliability 

A considerable benefit of the interview delivery format is the assurance that interviewees 

understand the underlying constructs. Results of the interviews will be used to guide 

alterations to the survey tool to increase its clarity and internal reliability. 

 Krippendorff's alpha was selected to assess inter-rater reliability for the Resilience 

Analysis Grid interview response ratings. Originating in content analysis, Krippendorff's 

alpha indicates the degree of agreement among raters (Krippendorff, 2004).  This method 

was selected as ordinal data is utilized and the number of raters is greater than two. 

Generally, alpha (α) is calculated as: ∝	  = 	  1	   −	  '(
')

, where Do is the disagreement 

observed among ratings and De is the disagreement expected by chance (Krippendorff, 

2007). Thus, when raters completely agree, Do = 0 and α =1.  

 A value of 0.8 is generally accepted as reliable agreement, while a value of 0.667 

and above indicates a level of agreement appropriate for exploratory analyses 

(Krippendorff, 2004; DeSwert, 2012). The reliability analysis was completed using the 

inter-rater reliability (IRR) package in R software. 
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3.6.1   Bias 

In the qualitative portion of the work, the primary researcher had a preconceived idea of 

what factors affect resilience and may be more cognizant of those factors than others. To 

address this, three researchers well-versed in resilience engineering concepts coded the 

interviews. 

3.6.2   Representativeness 

The results of the interview analysis can be assumed to be generalizable for the same 

institutions in Oregon.  

3.7   Research Constraints 

Two constraints of this research are sample size and time. Provided a longer span of time 

for this research (several years), the resilience analysis grid results could be collected and 

compared over time. 
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4   Second Manuscript: Development of a Resilience Analysis Grid Survey Tool for 

Healthcare 

4.1   Introduction 

Organizational resilience is the ability of an organization to maintain normal function 

during disruptive events and long-term periods of stress. Resilient organizations learn 

from disruptive events and stressors, using these lessons to improve daily operations. 

Modern resilience research extends resilient thinking beyond traditional major events, to 

include daily improvements by all organizational actors to reduce negative impacts of, or 

to avoid disruptions (Braithwaite, Wears, & Hollnagel, 2015). However, resilience 

research in healthcare largely addresses overall resilience in the face of a major disaster 

such as an earthquake or terrorist event (Nemeth, Wears, & Woods et. al., 2008, 

Cimellaro, Reinhorn & Bruneau, 2010, Zhong, Clark, & Hou et. al., 2014). Recent 

concerns about physician burnout raise questions about resilience to minor, daily 

disruptions to ideal or expected workflow. Engineering and psychology experts are 

investigating ways to mitigate burnout and create resilient healthcare employees (Sands, 

Stanley, & Charon, 2008, Moll, Frolic, & Key, 2015, Mallak & Yildiz, 2016). Resilience 

of an organization is highly dependent on both the strength of technical infrastructure 

and human systems (Fairbanks et. al., 2012). When a system breaks down, the recovery 

is largely based on individual and collective decision-making power. As such, there is a 

need to assess the connection between individual resilience and organizational resilience 

in a healthcare setting.    
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 This study aims to improve insight into the relationship between individual and 

organizational resilience by adapting resilient systems attributes and capabilities to 

healthcare settings. In this research, the four dimensions of resilience are used to map 

and overcome the vulnerabilities of healthcare systems. Attributes are characteristics of 

resilient systems. Attributes include robustness, redundancy, resourcefulness and 

rapidity, also referred to as the four R's (Bruneau, Chang, Eguchi et. al., 2003). 

Capabilities are measures of control that assess a system's ability to respond, monitor, 

learn, and anticipate (Hollnagel, 2010). A Resilience Analysis Grid (RAG) survey 

(Hollnagel, 2010) is adapted from Lindvall, Kecklund, and Arvidsson (2016), which 

produced a version of the RAG in survey form. Focus is placed on human system 

robustness through the inclusion of 16 questions related to individual resilience. The 

results of the RAG can be used to demonstrate impacts of process improvement 

initiatives that are not evident by other methods.  

4.2   Background 

4.2.1   Individual Resilience 

Individual resilience has been researched extensively from a psychology perspective 

through studies on child psychology, stress, and crisis management (Doepel, 1991; 

Masten, 2011). Individual resilience, similar to organizational resilience, can be 

considered in the face of either major challenging life events or in the face of daily 

stressors. Ong, Bergeman, Bisconti and Wallace describe resilience as incorporating both 

the processes of resistance and recovery (Ong, Bergeman, Bisconti, & Wallace, 2006). 

Bonanno considers resilience as a regular experience that is separate from the recovery 

process (Bonanno, 2004). That is, resilience is based on complex personal factors that 



58 

extend beyond their stages of recovery. This idea is important to consider in the ability of 

healthcare employees to deal with continued stress. Emotional complexity- the 

experience of both positive and negative emotion- is crucial for highly resilient 

individuals (Ong, Bergeman, Bisconti, & Wallace, 2006). For healthcare workers, this 

implies that difficult work experiences must be offset by the perception of positive 

experience. These theories are important to consider in characterizing organizational 

resilience in high stress environments. Individuals are central to an organization's ability 

to detect disruptive events, respond, and learn. The resilience of individuals in a 

workplace has been investigated in the literature (Mallak & Yildiz, 2016), yet the 

interaction between individual resilience and organizational resilience has not been 

explored extensively (van der Vorm et. al., 2011). 

 The intersection of individual resilience and organizational resilience can be 

better understood when individuals are considered employees. This places focus on 

employee training and communication. Mallak and Yildiz (2016) characterize workplace 

resilience through four factors: active problem solving, team efficacy, confident 

sensemaking, and bricolage. By considering employee and organizational resilience 

concurrently, insights on the interdependencies and relationships among facets of 

resilience can be drawn. The following section will characterize organizational resilience 

in healthcare, while considering the role of the individual.  

4.2.2   Attributes of Resilience 

At the organizational level, a resilient response is characterized by robustness, 

redundancy, resourcefulness, and rapidity (Bruneau, Chang, Eguchi et. al., 2003). The 

principles of the four R's extend to the study of many complex, interdependent systems 
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and have been successfully applied to healthcare systems (Cimallaro, Reinhorn, & 

Bruneau, 2010, Jacques, McIntosh, & Giovinazzi et. al., 2014). When applied to 

healthcare, the dependency of the four R's on individuals− their knowledge, training, and 

ability to act quickly in changing environments− becomes evident. 

 The first attribute of robustness is demonstrated by the extent to which normal 

function is disrupted when a system endures a disturbance. Characteristics of a robust 

healthcare system include low burnout rate, a high level of physician fulfillment, and 

clearly delegated responsibilities (Sinsky, Willard-Grace, Schutzbank, et. al., 2013). 

Redundancy is displayed by the presence of effective substitute resources and reliable 

mechanisms for substitution when a primary resource is disabled. In order to create a 

network of substitutable actors and increase redundancy, organizations can adopt a 

shared-care model in which team members perform to the top of their competencies and 

utilize a system of shared knowledge (Sinsky, Willard-Grace, Schutzbank, et. al., 2013). 

One way of achieving shared organizational knowledge of this kind is narrative learning, 

which forms a story-based knowledge foundation for the organization (Garud, Dunbar, & 

Bartel, 2011).  

 Resourcefulness is displayed when the components in a system understand the 

capabilities, resources, and other attributes of the system and are able to effectively 

deploy needed resources in response to a disruption. Resourcefulness of healthcare 

providers is of increasing concern as the drive to reduce per capita cost, provide effective 

care in low resource settings, deploy appropriately trained providers, and prevent 

provider burnout increases. Finally, rapidity is displayed by the speed at which the 

previous three R's are activated and the speed at which the system returns to normal 
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function (Bruneau, Chang, Eguchi et. al., 2003). Rapidity of a healthcare system is also 

affected by the awareness the system has of potential disturbances. Engineering 

approaches such as lean can be utilized in the standardization of handoff procedures and 

the mapping of communication flow to increase rapidity during a disruptive event. While 

resilient performance is highly dependent on the attributes discussed above, these alone 

do not capture all aspects of organizational resilience. Resilient performance extends 

beyond the response of a system to include preparation for disturbance and the 

adaptations made following a disturbance. 

4.2.3   Capabilities of Resilient Performance and RAG Measurement 

Resilience engineering literature evaluates resilient performance by the abilities of a 

system to respond, monitor, learn, and anticipate (Hollnagel, 2010). The RAG 

(Hollnagel, 2010) is a highly adaptable measurement tool based off these capabilities that 

is well suited for healthcare systems. The RAG has been successfully applied widely in 

areas such as the oil and gas industry (Apneseth, Wahl, & Hollnagel, 2013), rail traffic 

management (Riguad & Martin, 2013), and healthcare (Hedge, Hettinger, Fairbanks, 

Wreathall, Wears et. al., 2015). The RAG tool is targeted towards assessing the overall 

resilience of the system against disturbances by gauging each of the four capabilities of 

resilience through a set of contextualized questions for the system of interest. The benefit 

of the RAG is that it is highly modifiable to fit the system it assesses. By displaying the 

results of the analysis in radar charts, resilience can be visualized and compared as it 

changes over time. Thus, this is a suitable tool to show the effects of process 

improvement projects and initiatives that target resilience. The RAG is applicable for 

healthcare systems because the underlying principles are simple, yet address complex 
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issues in healthcare. This work adapts the RAG to a concrete survey form that is 

applicable to healthcare organizations.  

4.3   Methodology  

The survey instrument presented is adapted from RAG interview guidelines provided by 

Hollnagel (2010) and a resilience survey by Lindvall, Kecklund, and Arvidsson (2016). 

An assessment of individual resilience is provided based on the four factors of workplace 

resilience as developed by Mallak and Yildiz (2016). The 50-point survey tool targets the 

four capabilities of resilience: respond, monitor, learn, and anticipate, as well as the 

resilience of the individual. Each question is rated on a 7-point Likert scale. Respondents 

were provided with the following statement to ensure uniform understanding:  

 

"A disruptive event includes anything that alters or reduces normal flow of operations, 

ranging from a small event (e.g. unexpected employee absence), to a medium event (e.g. 

IT system malfunctioning), to a large event (e.g. natural disaster)."  

 

 The alterations made to the Lindvall et al. (2016) survey make this version more 

applicable to healthcare systems by lending clarity and placing greater focus on 

psychological safety, communication systems, and factors that impact an individual's 

ability to make sense of changing conditions. Research shows that greater psychological 

safety in the workplace increases the likelihood of individuals engaging in error reporting 

(Tucker & Edmondson, 2003) and improves team performance (Edmondson, 1999). In 

healthcare, sensemaking is seen as a social and systemic process (Weick, Sutcliffe, & 

Obstfeld, 2005). Sensemaking has been identified as a strategy to overcome 

communication barriers and improve patient safety (Manojlovich, 2010). The RAG is to 
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be applied to several levels of an organization, gaining insights from physicians, nurses, 

medical assistants, and residents as well as administrative employees and management. 

The aim is to better understand how healthcare employees at different levels of the 

organization perceive resilience and the value of resilience improvement. In the survey 

formulation section that follows, each of the capabilities of resilient performance is 

described from a healthcare perspective and sample corresponding survey questions are 

provided.  

4.4   Survey Development 

4.4.1   Monitor Capability 

The first section of the survey focused on the monitor capability of resilient performance, 

which involves continuously monitoring system performance to distinguish between 

normal and disrupted operations. This requires organizational actors to have a strong 

understanding of the characteristics of normal operations and a disruptive event, as well 

as leading indicators that signify the shift (Hollnagel, 2010). The monitoring of 

established performance measures is one way to improve organizational knowledge about 

these characteristics. In the RDD model of repetition, distinction, and description 

presented by Nathanael and Marmaras (2006), monitoring is the act of categorizing 

events as normal, indicating a repetitive response, or abnormal, indicating the need for 

distinction. In healthcare, experiential knowledge plays a large role in the ability to 

recognize and understand unfamiliar situations as they develop (Hedge et al., 2013). 

Information sharing regarding past disruptive events and commonplace adjustments to 

avoid these events is essential across teams (Van der Beek & Schraagen, 2015). These 

shared experiences in conjunction with industry standards can be utilized in the 
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construction of an indicator list. Table 5 provides sample questions relating to the ability 

to monitor both normal operations and abnormal situations. 

Table 5: Monitor Capability 

Focus Sample Questions 

Measurement My organization has clearly defined metrics for system performance.  
 My organization continuously monitors the metrics for system 

performance.  
 

Communication My organization communicates the results from continuous 
monitoring to employees (Lindvall et al., 2016). 

 
Indicator List My organization has defined indicators for disruptive events (from 

industry standard, expertise, etc.) (Hollnagel, 2010). 
 

4.4.2   Respond Capability 

The response capability is highly dependent on the 4 R's of robustness, resourcefulness, 

redundancy, and rapidity, as discussed in the attributes of resilience. In an unfamiliar 

situation, defined role systems foster resourcefulness and are crucial for a resilient 

response (Mallak, 1998). A role structure can be achieved in the shared care model 

through the standardization of workflows, implementation of team documentation, and 

team collocation (Bruneau, Chang, Eguchi et. al., 2003).  

 In addition to clearly defined roles, resilient organizations maintain a list of events 

for which they have a detailed response plan. Results from continuous monitoring can be 

used in the determination of limits defining the beginning and end of a disruptive event. 

This threshold between normal operations and disturbance should be defined and 

recognizable by all organizational actors (Hollnagel, 2010). Table 6 outlines the key 

determinants of a resilient response. 
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Table 6: Response Capability 

Focus Sample Questions 

Resourcefulness My organization has adequate resources (people, materials, 
competence, expertise, and time) available to handle disruptive events 
(Lindvall et al., 2016). 
 

Rapidity My organization responds rapidly to disruptive events (Hollnagel, 
2010). 
 

Threshold Most people in my organization recognize when the organization has 
fully recovered from a disruptive event. 

 

4.4.3   Anticipation Capability 

Beyond monitoring current operations for signs of a disruption or stressor, resilient 

organizations look into the future, considering possible changes in conditions (Hollnagel, 

2010). These changes in conditions can create risks or opportunities, which necessitate a 

prepared response. The ability to anticipate unexpected events depends on the quality and 

frequency of risk assessment performed by the organization. Resilience Engineers stress 

the importance of incorporating lessons from successes, as well as failures, into risk 

management strategy (Hedge et al., 2013). Effective anticipation requires a preoccupation 

with failure across organizational levels (Weick & Sutcliffe, 2001). In this sense, the 

communication of risk strategy to personal is essential. The questions in Table 7 

investigate an organization's ability to anticipate future risks and opportunities 

effectively. 
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Table 7: Anticipation Capability 

Focus Sample Questions 

Strategy My organization works actively to anticipate future risks (Lindvall et 
al., 2016).  
 
My organization works actively to anticipate future opportunities for 
improvement (Lindvall et al., 2016).  
 

Communication My organization is good at communicating future risks to the 
personnel (Lindvall et al., 2016). 

 

4.4.4   Learn Capability 

The fourth section of the survey consists of questions related to the learn capability of 

resilient performance. Resilient organizational learning is depends on lessons being 

recorded and integrated into shared knowledge and strategy. Without a defect present, a 

resilient organization learns from what is functioning properly and finds ways to enhance. 

An organization must learn from both what goes wrong and what goes right to be truly 

preoccupied with failure (Braithwaite, Wears, & Hollnagel, 2015). To this aim, 

healthcare workers can employ double-loop learning, an idea pioneered by Argyris, 

which involves addressing root causes of disruptive events (Argyris, 1976).  

 Double-loop learning impacts organizations by changing the mental model 

employed when a disruptive event is encountered. Mazur et al. (2012) identify five 

categories of improvement behaviors: quick fixing, initiating, conforming, expediting, 

and enhancing. In the presence of a defect, the organization should aim to transform from 

quick fixing to initiating behaviors. Initiating behaviors investigate the root cause of 

errors and prevent them from reoccurring, thereby making the organization more resilient 

to changing conditions.  
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 A psychologically safe organizational culture that emphasizes conforming to 

procedure and provides feedback supports this transition (Mazur et al., 2012). In order to 

make enhancements, employees must feel as though their suggestions will be heard and 

supported. Organizational learning can be measured based on the communication of new 

knowledge and action taken based upon this new knowledge. The questions in Table 8 

are targeted at the learn capabilities discussed in this section. 

Table 8: Learn Capability 

Focus Sample Questions 

Safety II My organization learns from disruptive events (Lindvall et al., 2016). 
 My organization shares best practices from well functioning areas 

(Lindvall et al., 2016).   
 

Psychological 
Safety 

Employees at my organization feel comfortable discussing root causes 
when disruptive events occur. 
Employees at my organization feel comfortable suggesting solutions to 
peers when disruptive events occur. 

 

4.4.5   Individual Resilience 

The fifth section of the survey is based on individual resilience. This research considers 

the resilience of the care team members as integral to organizational resilience. The first 

three constructs below of active problem solving, team efficacy, and sensemaking and 

bricolage were derived from the workplace resilience instrument developed by Mallak 

and Yildiz (2016). Individuals that use active problem solving take initiative in managing 

disruptive events and enhancing operations. Individuals that employ enhancing behaviors 

are innately concerned about the organization, their co-workers and patients (Mazur et 

al., 2012). The capacity for this concern comes, in part, from a resistance to burnout. 

Team efficacy addresses the strength and structure of care teams, in an industry where the 
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roles of clinicians, technicians, scribes, and medical assistants are often mixed. With clear 

roles and task delegation, physicians are able to perform to the top of their competencies 

and thereby maintain a greater sense of job satisfaction.  

 In the absence of a framework for handling the unexpected, healthcare workers 

try to make sense of the altered state caused by disruptive events. Sensemaking and 

bricolage are intrinsically tied to any definition of resilience and are actively a part of the 

respond and monitor stages. Sensemaking is a process, from recognition of an atypical 

situation to articulated reflection on the experience (Weick, 1993). Bricolage refers to the 

ability to creatively generate solutions using known resources during a disruptive event 

(Weick, 1993). The emotional capacity of healthcare workers is defined as personal 

robustness in an industry plagued by burnout. This capacity includes emotional 

complexity: the experience of positive and negative emotion, empathy, coping strategies 

and fulfillment. 

Table 6: Individual Resilience 

Focus Sample Questions 

Active 
Problem-
Solving 

Most people like me take delight in solving difficult problems (Mallak 
& Yildiz, 2016). 
Most people like me create alternative ways to get work done in spite 
of disruptive events. 
 

Team Efficacy Most people like me would explicitly state expectations for work 
performance.  
Most people like me understand organizational goals. 

 Most people like me have a clear idea of team member roles and 
responsibilities.  
 

Sensemaking  
and Bricolage 
 

Most people like me know what resources are needed when a 
disruptive event occurs.  
Most people like me can usually differentiate between necessary and 
unnecessary information during a disruptive event. 
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Emotional  Most people like me regularly experience a combination of positive 
and negative emotion (Ong, Bergeman, Bisconti, & Wallace, 2006).  

Capacity Most people like me can easily understand what their patients feel 
(Maslach et al., 1997). 
Most people like me have strategies for coping in times of high stress. 

  

4.5   Conclusion 

The RAG was adapted to survey form for use in a healthcare organization. Resilience of a 

healthcare organization was defined and the relationship between individual well-being 

and system performance was outlined. The satisfaction and job fulfillment of healthcare 

workers has an impact on financial, patient, community and long-term organizational 

outcomes. The measurement of resilience through the RAG provides incentive for 

organizations to work towards resilience goals and to conceptualize resilience, without 

experiencing a major disturbance. This paper is the first step in a wider study. In future 

research, the survey will be validated and analyzed. Possible next steps include surveying 

respondents using the RAG at an early stage of continuous improvement projects aimed 

at improving employee satisfaction. As the projects progress, respondents will be 

surveyed with the RAG to pinpoint potential shifts in areas of organizational resilience. A 

final result will be the improved understanding of cultural and technical factors that affect 

resilience in healthcare systems. 
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5   Third Manuscript: Measuring Resilience in Healthcare: A Characterization 

and Categorization of Organizational and Individual Resilience 

5.1   Introduction 

Despite efforts to rework safety procedures and prevent patient harm, quality issues in 

healthcare persist (Vincent, Burnett, & Carthey, 2014). Quality improvement projects can 

paradoxically undermine organizational resilience in healthcare by reducing adaptive 

capacity and over-standardizing operations. The systematic standardization of workflows 

by outside parties often necessitates translation of information by healthcare workers, 

thereby reducing their flexibility and ability to monitor for disruptive events (Perry et al., 

2007). Additionally, the sustainability of traditional root cause analysis efforts is often 

limited by failure to incorporate lessons learned into patient-care workflows (Hedge et. 

al., 2013). While the assessment of root causes following events gives insights into what 

went wrong, the events in which organizational actors steer the organization away from a 

disaster are often overlooked.  

 The concept of learning from what goes right in daily interactions with disruptive 

events of varying magnitude is referred to as Safety II (Hollnagel, 2011). Resilience 

engineering incorporates both traditional definitions of safety and Safety II to offer a 

more holistic approach to event analysis. Resilience engineering offers potential to 

improve quality in healthcare and increase the effectiveness of process improvement 

projects (Perry et al., 2007).  Given the nascence of resilience engineering applications in 

healthcare (Fairbanks et al., 2012), there is a need to investigate the factors and individual 

behaviors that contribute to resilient care teams. The objective of this article is to 

understand the relationship between individual and organizational resilience.  
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 The following section provides an overview of the literature on resilience and 

resilience engineering in healthcare. In this study, organizational resilience is considered 

with respect to disruptive events. These events vary in magnitude, from commonplace 

errors, to continued stress on the system, to large-scale disaster events. System failure 

can be caused by external disturbances, such as a natural disaster, or internal errors, such 

as the delivery of the wrong drug, that disrupt normal function. Observational and 

interview data from three healthcare locations are used to form a more complete 

understanding of interactions between resilience at different levels. Finally, a typology 

based on the dimensions of resilience in organizations is presented, offering implications 

for healthcare quality directors and healthcare engineering researchers. 

5.2   Literature Review 

5.2.1   Individual Resilience 

The American Psychological Association (2017) defines resilience as the process of 

adaptation in significant stress or trauma, involving both flexibility and learning. In 

healthcare, this means that resilient providers not only endure difficult scenarios, but use 

personal lessons to respond more effectively in the future. The 2016 Physician 

Foundation survey indicates that 89% of physicians have experienced burnout in their 

careers. Healthcare providers often find themselves occupied with work below their 

competencies. The corresponding gap between expectation and reality has been identified 

as a key source of burnout (Alsaiji, 2017). Physicians experiencing high stress and 

symptoms of burnout are associated with lower levels of empathy and situational 

awareness (Rall & Gaba, 2004; Shanafelt et al., 2005). In turn, employees experiencing 

burnout have a reduced ability to monitor and respond to disruptions to operations. In this 
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research, individuals will be considered as components of organizations and as such, 

workforce resilience is the focus of this study.  

5.2.2   Workforce Resilience  

Workforce resilience is the ability of a team to maintain well being and performance 

throughout periods of stress or following adverse events. Modern studies in workplace 

resilience investigate the influence of personal characteristics, support networks, and self-

regulatory processes (McLarnon & Rothstein, 2013). King and Rothstein (2010) 

suggested that workplace resilience is a regular process defined by affective, behavioral, 

and cognitive adaptive responses to an adverse event. Rees, Breen, Cusack, and Hegney 

(2015) presented a model of workforce resilience that relates the intrapersonal factors of 

neuroticism, mindfulness, self-efficacy, and coping to psychological adjustment. In 

addition to these items, employee resilience is related to team structure and individuals 

problem solving methods. Mallak and Yildiz (2016) presented the workplace resilience 

instrument based on four constructs: active problem solving, team efficacy, confident 

sensemaking, and bricolage. 

5.2.3   Resilient Learning Behaviors  

Resilient employees contribute to organizational knowledge by engaging in double loop 

learning behaviors. In double loop learning, the root causes of problems are assessed and 

managed (Argryis, 1976). When a double loop learner recognizes a gap between 

expectations and reality, they not only change their actions, but also alter the set of 

assumptions that define their mental model (Carthey et al., 2001). Organizationally, 

lessons learned are shared and impact the way teams approach similar problems in the 

future Mazur, McCreery, & Chen (2012) identify five categories of improvement 
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behaviors: quick fixing, initiating, conforming, expediting, and enhancing. Quick fixing 

behaviors are commonly observed in healthcare environments, as there is a need to work 

rapidly (Mazur et al., 2012). In the presence of a defect, the organization should aim to 

transform from quick fixing to initiating behaviors. Initiating behaviors investigate the 

root cause of errors and prevent them from reoccurring, thereby making the organization 

more resilient to changing conditions. The organization's ability to make this shift is 

dependent upon the culture. A psychologically safe culture that emphasizes conforming 

to procedure and provides feedback supports this transition (Mazur et al., 2012).  

 In the case of no pressing defect, healthcare providers often engage in expediting 

behaviors, more commonly referred to as "workarounds," which deviate from standard 

procedure. Alternately, conforming behavior describes actions that follow standard 

organizational procedures. Without a defect present, a resilient organization learns from 

what is functioning properly and finds ways to enhance. Healthcare providers that 

employ enhancing behaviors are innately concerned about the organization, their co-

workers and patients. The capacity for this concern comes, in part, from a resistance to 

burnout (Shanafelt, West, Zhao, Novotny, Kolars et al, 2005). In order to make 

enhancements, employees must feel as though their suggestions will be heard and 

supported. The combination of initiating and enhancing strategies make up double-loop 

learning behaviors. In this research, case study examples are used to investigate the 

manifestation of these learning behaviors in healthcare. These behaviors are illustrated in 

Figure 9. 
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Figure 9: Single and Double Loop Learning Behaviors (Adapted from Mazur et al., 2012) 

5.2.4   Organizational Resilience 

Resilience is the ability of an organization to maintain normal function in the face of a 

disruptive event and use lessons learned from an event to improve operations (Hollnagel, 

2010). Resilience is dependent on the capability of an organization to monitor for, 

respond to, learn from, and anticipate disruptive events. Monitoring involves being able 

to distinguish between normal and abnormal operations based on performance measures 

or leading indicators (Hollnagel, 2010). Response is based in the ability to recognize and 

deploy the necessary resources and procedures to address a disruptive event. 

 Learning systems use lessons from disruptive events to improve performance. 

Resilient learning systems are composed of double loop learners, who address the root 
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causes of issues to change organization wide strategies to handling disturbances. The root 

cause analysis that occurs when double loop learners encounter small disruptions 

strengthen the overall resilience of the system by adjusting functioning prior to a major 

disruptive event (Voss & Wagner, 2010). By learning from both what goes wrong and 

what goes right in an interaction with a disruptive event, organizations anticipate future 

risk and opportunity (Hollnagel, Wears, & Braithwaite, 2015). 

5.2.5   State of the Art Matrix Review  

The state of the art matrix (SAM) method was introduced by Beruvides and Omachonu 

(2001) as a literature review method that uses categorical matrices to identify research 

trends and gaps in the literature. The literature for this study was collected through 

EBSCO host, Academic Search Premier, 1Search, Web of Science, and Google Scholar. 

Selected papers were chosen from the date range of 2000-2016. Although resilience 

studies date back to the 1970's, these dates were selected because of the focus on 

Resilience Engineering, which began in this period. A total of 55 papers were reviewed. 

 This SAM differs from the review presented in the first manuscript in that it is 

concerned with resilience in healthcare-- individual, organizational, and systemic. The 

main keywords used in search queries include, but were not limited to: "healthcare 

resilience," "organizational resilience in healthcare," "resilience engineering healthcare," 

and "physician resilience." Additional papers were identified through the references and 

citations of papers found in the initial keyword searches. The literature was divided into 

theoretical studies, empirical studies, and reviews. The papers were further divided by 

their scope: system or individual. Figures 10 and 11 display the results of the SAM 

analysis. 
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Figure 10. Review of Healthcare Resilience Literature by Type, n = 55 

 

Figure 11. Review of Healthcare Resilience Literature by Scope, n = 55 

In recent years, interest in both organizational resilience and individual resilience in 

healthcare has seen considerable growth. The split between scopes of studies has 

remained fairly constant, with 51% of papers reviewed focused on individual resilience 

and 49% of papers reviewed focused on organizational resilience. Many researchers have 
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used empirical methods to learn more about resilience in healthcare (58% of the papers 

between 2013 and 2016). Notably common methods include event analysis (Hedge et al, 

2013), the application of burnout scales (Cooke, Doust, & Steele, 2013; Taku, 2014), and 

semi-structured interviews (Zwack & Schweitzer, 2013). At the organizational level, 

researchers have examined resilience in the face of crisis (Jacques, Mcintosh, Giovinazzi, 

Kirsch, et. al., 2014; Shirali, Azadian, & Saki, 2016), loss of infrastructure (Vugrin, 

Verzi, Finley, Turnquist, et. al., 2015), and redevelopment (Steele, Wilkinson, Alvaro, & 

Harvey, 2015).  

 At the individual level, recent works have investigated factors such as job 

satisfaction (Hudgins, 2016), leadership (Halter & Sturgeon, 2013), and the effect of 

mindfulness on personal resilience (Moll, Frolic, & Key, 2015; Montero-Marin, Tops, 

Manzanera, Demarzo, et. al., 2015). Despite this, the number of papers explicitly 

discussing the relationship between the two constructs is limited. Perry et al. (2007) 

noted: "Attention to conflicts between goals and tasks across the organization and the 

role of workers in creating resilience are overlooked as contributors to system safety." 

There is a need to investigate the relationship between individual and organizational 

resilience (Burnard and Bhamra, 2012).   

5.3   Methodology  

This research utilizes a qualitative approach to characterize the resilience of three case 

study organizations. The locations were selected based on experience with burnout, 

proximity to the researchers, and willingness to participate in the study. The following 

sections describe the methodology for the collection of qualitative interview data related 

capabilities of resilience in three healthcare organizations.  
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5.3.1   Measurement Tool Selection 

Tools from resilience engineering assess progress towards resilience goals through 

rigorous measurement of key competencies. The Resilience Analysis Grid (RAG) 

assesses each of the four capabilities of resilience through a set of contextualized 

questions for the system of interest. Based on the responses to the issues presented, each 

of the four areas is assigned a rating on a Likert scale. The benefit of the RAG is that it 

can be highly modified to fit the system it assesses. By displaying the results of the 

analysis in radar charts, resilience can be visualized and compared as it changes over 

time. Thus, this is a suitable tool to show the effects of process improvement projects and 

initiatives that target resilience. 

 The RAG is a highly adaptable interview tool to measure the four capabilities of 

resilient performance-- monitor, respond, learn, and anticipate. It has been used in the oil 

and gas industry (Apneseth, Wahl, & Hollnagel, 2013), rail traffic management (Rigaud 

& Martin, 2013), and healthcare (Hegde, Hettinger, Fairbanks, Wreathall, Wears, et al. 

2015). This research utilizes a healthcare-specific adaptation of the RAG developed by 

Darrow and Eseonu (2017).  The survey contains 34 questions focused on the capabilities 

of resilient performance as well as 16 questions specific to individual resilience. The tool 

was applied through semi-structured interviews, targeting constructs of the survey created 

by Darrow and Eseonu (2017). These capabilities to monitor, respond, learn, anticipate 

and maintain individual resilience were then rated on a seven-point Likert scale (1 

="Strongly Disagree," 2 = "Disagree," 3 = "Somewhat Disagree," 4 = "Neither Agree nor 

Disagree," 5 = "Somewhat Agree," 6 = "Agree," 7 = "Strongly Agree"), where 
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"Agreement" indicates affirmation that the organization possesses a high level of the 

capability.  

5.3.2   Measurement Tool Application  

The researchers performed interviews with members of three organizations, two primary 

care and one emergency department. Sample sizes were five, three, and four, 

respectively. A combination of physicians, residents, MAs, nurses, receptionists and 

management employees were interviewed, with a mix of care team members and 

administrative employees at each location. Interviewees were asked a set of general 

questions related to the four capabilities of resilient performance and individual 

resilience. The questions were adapted from the survey to better understand experiences 

that might drive survey responses. Examples include:  

•   "Does your organization learn from successes (what goes right) as well as failures 

(what goes wrong) in the case of a disruptive event?" 

•   "For what events does your organization have a prepared response?"  

•   "How do you solve difficult problems in your workday?"  

 
Based on the interviewees’ initial responses, the interview was framed relative to 

personal experiences with disruptive events within the organization. Responses from each 

organization were then reviewed for common elements in the themes of organizational 

resilience. Coding information and key resilience concepts by organization preserved the 

uniqueness of organizations.  

5.3.3   Learning Behaviors Identification 

In addition to scoring resilience, the researchers extracted 21 learning behaviors from 

interview transcripts with the 12 employees. These behaviors were then randomized in a 
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spreadsheet and characterized by the three researchers using the Mazur, McCreery and 

Chen (2012) typology. In instances with no consensus, a majority rule was followed. In 

cases where three separate classifications were made, the researchers discussed the 

learning behavior and collectively agreed based on evidence.  

5.3.4   Data Preparation  

Three researchers analyzed the interview data and rated the items below on a 7-point 

Likert scale. To begin the analysis, the researchers reviewed the transcripts for overall 

themes or notable information based on the categories in Table 10, which was recorded in 

an Excel spreadsheet. This data was used to inform the ratings on the Resilience Analysis 

Grid. The three raters' ratings on the five categories of resilience were then averaged. 

 

Table 10: Resilience Analysis Grid Interview Targets 

Monitor Performance measurement 
Communication of metrics 
Indicator list (existence and 
accessibility) 

Response Resourcefulness 
Rapidity  
Clarity of threshold  

Anticipation Risk  
Opportunity 

Learn From failures 
From successes 
Psychological safety 

Individual Problem Solving 
Team Efficacy 
Sensemaking 
Emotional Capacity 
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5.4   Results  

5.4.1   Resilient Learning Behaviors Results 

Interview transcripts were reviewed for instances of resilient learning behaviors. The 

results of these behaviors are shown below. In the emergency department, it was 

observed that despite a greater sense of urgency and pressure, organizational actors found 

significant opportunities to improve. This can be explained in part by the formal 

structures in place to facilitate organizational learning. One such example is the 

debriefing that occurs following large-scale mass casualty events. After the event, team 

members get together and discuss what went wrong and what went right. A similar 

debriefing occurs among teams following drills for these types of events. Similarly, the 

emergency department location had a program called "let's fix what bugs you" in place to 

provide a safe and convenient space for employees to report areas in their workflow that 

could be improved. A summary of the recorded behaviors is provided in Figure 12. 

 

Figure 12: Learning Behavior Distribution 

In line with the literature, the most commonly observed behavior was quick fixing, 

making up nearly half of the observed behaviors. In the face of a disruptive event, 

indicators of quick fixing included statements such as:  

•   "Not much changes for me, just try to complete each encounter as quickly as 

possible." 

Primary Care #1 Emergency 
Department

Primary Care #2

 Quick Fix 
 Initiating 
 Conforming 
 Expediting 
 Enhancing 
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•   "Just work through it." 

•   "Take care of the situation as fast as I can, then get back to the day." 

A common theme in observed initiating behaviors is the sharing of new and revised 

organizational knowledge through debriefing sessions, workflows, and standard operating 

procedures. Enhancing behaviors were observed on an individual level, as healthcare 

providers adjusted their own workflows to prepare for disruptions.  

5.4.2 Resilience Results 

While instances of organizational learning were found in all organizations studied, the 

presence of strategy to support Safety-II (learning from successes), was observed to be 

lacking. Remarks such as: "We learn when it goes wrong. We don't change things if it's 

right." support this observation. Among organizations, the researchers were able to draw 

similarities in understanding of certain resilience metrics. For example, when employees 

at the same organization were asked whether their organization had an accessible 

indicator list sample responses were: 

•   "No, but for larger scale I know that there is one, but don't know where." 
 

•   "Probably, not that I could tell you where to find one. I know we have been doing 

disaster planning. I rely on administrators to tell me." 

These responses indicate a uniform lack of accessibility of the indicator list. In the 

measurement of individual resilience, burnout was observed to be a recurring experience, 

which many respondents had encountered in their careers. Examples of items used to rate 

individual resilience include: 
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•   "There will always be burnout because this department is very stressful. They [the 

patients] all want your undivided attention, in all rooms at the same time. [... ] 

We do pretty well such a variable, stressful job." 

•   "It's my goal to give 75% all the time. If you do give 100%, you will be burned out 

in the first 3 days." 

 The radar chart in Figure 13 displays the aggregate resilience of the three case 

study organizations for the five aspects of resilience. On the radar chart, a zero represents 

a very low degree of the capability while a seven represents very high degree of the 

capability. Overall resilience varies among the three locations. Key differences between 

the first and second primary care locations lie in the dissemination of information related 

to disruptive events. At the second primary care location, employees had little knowledge 

of whether or not plans existed, as well as little knowledge of the organizational learning 

occurring following disruptive event. The emergency department in Figure 13 is a 

location caring for a fluctuating population with limited resources, affecting the abilities 

to monitor and respond. Despite this, the ability to learn was observed to be relatively 

high. 
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Figure 13: RAG Radar Chart (0 = low degree of capability, 7 = high degree of capability) 
 
 

Inter-rater reliability was assessed using Krippendorff's alpha. This measure was selected 

due to its appropriateness for ordinal data with multiple raters (Krippendorff, 2007). With 

three raters judging each of 15 resilience items, 45 judgments were collected in total. A 

Krippendorff's alpha value of 0.688 was obtained. Given the exploratory nature of this 

work, values of alpha above 0.667 indicate agreement (Krippendorff, 2004; DeSwert, 

2012).  

5.4.2   Resilience Typology 

The typology is a useful method to summarize multifaceted ideas into clear-cut 

categories. Organizational culture and safety researchers have used typologies to 

synthesize organizational patterns and phenomena (Shrivastava, 1983; Westrum, 2004). 

To the best of the authors' knowledge, the dimensions of organizational and individual 

resilience have not been fused into a typology. Figure 14 presents the research typology 
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for resilience. In the repressed quadrant, highly resilient individuals are required to keep a 

fragile organization functioning. In a led organization, strong formalized structures retain 

overall resilience despite employees that may be experiencing burnout. Neither of these 

states can be viewed as sustainable in the long term.  In the ideal state, the high resilience 

of an organization and teams feed off one another to continuously improve. Industrial 

professionals can use this descriptive tool in investigating impacts of program or staffing 

changes.  

   Low Organizational  High 

 
 

 
Figure 14: Typology based on the dimensions of individual and organizational resilience 
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The second primary care location represents a clear example of a repressed organization-- 

individual resilience stands out as much stronger than organizational resilience. The first 

primary care and the emergency department fall in the middle of the typology, with the 

emergency department leaning towards a led status. In these two cases, levels of 

individual and organizational resilience are similar. 

5.5   Conclusion 

Resilience research in healthcare is traditionally concerned with capabilities at either the 

organizational or individual level. Increased interest in recent years has led to an upsurge 

in empirical studies in resilience. This study provided an example of assessment of two 

levels of resilience in three case study organizations. The result from the second primary 

care location showed that it is possible to have relatively high individual resilience in an 

environment of low organizational resilience. This is reflected in the typology of 

dimensions of individual and organizational resilience. Further research will lend 

additional insights into patterns in states of organizational and individual resilience. 

Organizations and researchers can use the RAG radar chart tool to pinpoint areas for 

improvement and compare progress towards resilience goals. 
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6   CONCLUSIONS AND FUTURE WORK 

6.1   Summary 

The application of resilience engineering principles to the relationship between individual 

and organizational resilience is limited. While many works address systemic resilience in 

healthcare or the resilience of the individual healthcare employee, the relationship 

between these components is not well documented (Van der Vorm et al., 2011). 

Additionally, healthcare practitioners do not utilize the available tools to measure 

organizational resilience, indicating a need for an accessible tool.  

 This study has applied the attributes and capabilities of resilience to healthcare. It 

identified factors that contribute to and detract from healthcare resilience and lent clarity 

to the manifestation and frequency of double-loop learning behaviors in primary care and 

emergency department settings. In addition, this work presented a survey tool to target 

the interaction between individual and organizational resilience. Lastly, this research 

proposed a resilience typology based on the dimensions of individual and organizational 

resilience. 

 This thesis includes: (a) a review of the literature on organizational resilience; (b) 

an investigation of resilient learning behaviors; (c) the identification of factors affecting 

resilience in healthcare; (d) the development of a resilience typology to characterize 

organizations. The outcomes will assist healthcare managers and quality directors in 

characterizing resilience and visualizing organizational resilience as it changes over time. 

This research will also be beneficial for researchers in forming an understanding of the 

relationship between key resilience constructs.  
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6.2   Conclusions 

In the first manuscript, a review of resilience frameworks showed the spread of resilience 

research and the similarities among the foundational principles of various measurement 

tools. It was observed that trends in resilience research tend to follow major disaster 

events, which hold valuable lessons for organizations. The second manuscript created a 

Resilience Analysis Grid survey tool for healthcare, incorporating the individual 

resilience principles of active problem solving, team efficacy, sensemaking and 

emotional capacity into the traditional framework of the capabilities to monitor, respond, 

learn and anticipate. Results of the third manuscript provided three case study examples 

of Resilience Analysis Grid measurement. A notable benefit of interview distribution of 

the RAG is the ability to understand and characterize commonalities and discrepancies in 

interview responses. The author used the RAG results to characterize the three case study 

healthcare organizations based on the resilience typology of ideal, led, repressed, and 

failing organizations.  Cumulatively, the findings from the three manuscripts contribute 

to the healthcare resilience literature by filling the gaps identified in Table 11.   

Table 11. Fulfillment of Gaps in the Literature 

Gap in the Literature Relevant Findings 

Lack of translation of resilience and 
resilience engineering terms and constructs 
to healthcare environment  

Themes from literature and case study 
observations identified 

Lack of measurement tool for healthcare 
systems 

Development of a Resilience Analysis Grid 
survey tool specific to healthcare 

Limited treatment to the relationship 
between organization and individual 
resilience 

Typology to characterize organizations 
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6.3   Implications for Healthcare Organizations 

Practicing engineering managers or quality directors in healthcare can use the tool 

presented in the second manuscript to assess resilience in healthcare organizations. The 

format of the RAG makes it highly adaptable to organization's needs. It can be applied in 

survey (assertion) form or in an interview assessment format. The researcher suggests 

caution in internal interview assessment, as members of an organization may have a 

preconceived idea of resilience. As such, interviews by a third party or neutral team of 

individuals with expertise in resilience are recommended.  Once a RAG assessment is 

performed, the radar chart format allows managers to easily visualize how resilience 

changes over time. Based on the organization, goals for each of the constructs of 

resilience may vary. These results can be framed through the resilience typology 

presented in the third manuscript. 

6.4   Weaknesses and Improvement Opportunities 

This research is based on twelve interviews at three locations, with five, four and three 

interviewees. Of those interviewed, three were physicians, one was a resident, four were 

nurses or medical assistants, and four held administrative or management roles. Future 

studies should aim to expand sample sizes, both at the locations studied and within 

subgroups to achieve statistical validity.  

6.5   Future Research Opportunities 

The second manuscript presents a tool for measuring resilience in healthcare. Future 

work will be required for construct validation of the RAG in survey form. The third 

manuscript is based on interviews with twelve employees. In future case studies, the 
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author suggests interviewing or surveying more individuals from varying departments to 

draw conclusions about perceptions of resilience at different levels of the organization.  

 Another avenue for future research is in the impact of the degree of each 

capability of resilient performance on long-term organizational performance. This 

research would vary by industry, providing insights on the importance of proactive 

measures and learning behaviors on effective response. Hollnagel (2010) advises that 

there is no set balance among the four capabilities of resilient performance that can be 

applied to all domains. For instance, in an emergency department, the capability to 

respond may be more important than the capability to anticipate. For a community health 

center, the capability to anticipate may be of highest importance. Future studies can 

explore the optimal balance among the four capabilities based on type of healthcare 

facility and objectives they maintain. 

 Ultimately, further studies seeking to identify the patterns among US healthcare 

facilities in the dimensions of individual and organizational resilience are needed. These 

studies should consider discrepancies and similarities among different kinds of healthcare 

facilities: primary care, hospitals, specialists and emergency departments. Studies of this 

kind will yield a better understanding of the generalizability of patterns observed in 

specific organizations and locations.  
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8   APPENDICIES 

8.1   Appendix A: RAG Survey 

The following questions deal with your organization's response to disruptive events.  A 
disruptive event is anything that alters or reduces normal flow of operations, ranging 
from a small event (e.g. unexpected employee absence), to a medium event (e.g. IT 
system malfunctioning), to a large event (e.g. a natural disaster). 
 
Please rate the following (1 ="Strongly Disagree," 2 = "Disagree," 3 = "Somewhat 
Disagree," 4 = "Neither Agree nor Disagree," 5 = "Somewhat Agree," 6 = "Agree," 7 = 
"Strongly Agree"). 
 
Question         Rating 
My organization continuously monitors normal functioning of the 
system 

 

My organization has clearly defined metrics for system performance.  
My organization continuously monitors the metrics for system 
performance. 

 

My organization continuously monitors potential risks.   
My organization communicates performance metrics during normal 
operations. 

 

My organization communicates when a disruptive event occurs.  
My organization communicates the results from continuous monitoring 
to employees. 

 

My organization has clearly defined warning systems to help 
employees spot disruptive events (from industry standard, expertise, 
etc). 

 
 

My organization is good at handling disruptive events.  
My organization has a clear method for handling disruptive events.  
My organization usually resolves disruptive events in a satisfactory 
manner. 

 

My organization responds rapidly to disruptive events.  
My organization has regular drills for disruptive events.  
My organization has a list of events for which the organization has 
prepared responses. 

 

My organization maintains an easily accessible set of steps to handle 
disruptive events for which the organization has a prepared response. 

 

My organization has adequate resources (people, materials, 
competence, expertise, and time) available to handle disruptive events. 

 
 

My organization has clear descriptions of when to return to normal 
operations after a disruptive event. 

 
 

Most people in my organization recognize when a disruptive event 
occurs. 

 

Most people in my organization recognize when the organization has 
fully recovered from a disruptive event. 

 
 



109 

My organization works actively to anticipate future risks.  
My organization works actively to anticipate future opportunities for 
improvement. 

 

My organization is trying to make long-term plans in anticipation of 
future risks. 

 

My organization is good at communicating future risks to the 
personnel. 

 

My organization is good at communicating future possibilities to the 
personnel. 

 

My organization learns from disruptive events.  
My organization shares best practices from well functioning areas.  
My organization is good at taking actions to make sure that everything 
works as planned. 

 

My organization is good at communicating the effects of actions taken.  
My organization is good at modifying plans based on the effects of 
actions taken. 

 

Employees at my organization feel comfortable discussing root causes 
when disruptive events occur. 

 
 

Employees at my organization feel comfortable suggesting solutions to 
peers when disruptive events occur. 

 
 

Employees at my organization feel comfortable suggesting solutions to 
supervisors when disruptive events occur. 

 
 

Most people like me focus on solutions rather than complaining about 
disruptive events. 

 

Most people like me take delight in solving difficult problems.  
Most people like me would follow a step-by-step plan in the case of a 
disruptive event. 

 

Most people like me create alternative ways to get work done in spite 
of disruptive events. 

 

Most people like me would assume that team members understand my 
expectations for work performance. 

 
 

Most people like me would explicitly state expectations for work 
performance. 

 

Most people like me understand organizational goals.  
Most people like me have a clear idea of team member roles and 
responsibilities. 

 

When under pressure, most people like me take time to assess risks of 
possible actions. 

 

Most people like me take intelligent risks.  
Most people like me make sense of the situation when a disruptive 
event occurs. 

 

Most people like me know what resources are needed when a disruptive 
event occurs. 

 

Most people like me can usually differentiate between necessary and 
unnecessary information during a disruptive event. 

 
 



110 

Most people like me experience a combination of positive and negative 
emotion. 

 

Most people like me can easily understand what their patients feel.  
Most people like me feel accomplished.  
Most people like me have strategies for coping in times of high stress.  
Most people like me look forward to going to work 
everyday. 

 

 

8.2   Appendix B: Interview Transcripts 

Primary Care 1: Resident  
How long have you been working at this clinic? 
Three years. 
 
How does clinic monitor for disruptive events? 
Several things. Our manager keeps running statistics on care, length of encounters etc. 
Attendings know how we are running because they pull up our schedules. Patient 
staggering really helps out. Statistics are reported out by email 
Efficiency is always a strain in a resident facility. You see the patient, and then you step 
out, and then present it. You are supposed to do it in an allotted time. This is always a 
factor in how our days go. I encounter many of these problems if on a weekly basis. 
Depending on what is coming, you can easily get an hour behind" 
 
When a disruptive event happens, how does clinic respond? 
 Usually, first thing I try to do is regardless what happens, this is where I am. How can I 
move forward without cutting corners? For example, you go and see someone, I have 
three or four complaints, and you are an hour behind. I am sorry I am running behind, if 
I've got time allotted, please let me take care of only one thing instead of three." 
 
Do you have a list of larger scale events for which you have a prepared response?  
No, but for larger scale I know that there is one, but don't know where. 
 
What about drills for these events? 
 Hospital does either yearly or bi-yearly, I haven’t done them 
 
Does the clinic have adequate resources to handle a larger scale disruption? 
 I think so, if this were a care - for disaster site, maybe. I would say yes. 
 
Do other members of your team help out when you get behind with patients?  
I would say that usually attendings are really good at being efficient. 
 
Would you say the clinic anticipates future risks?  
Not really, we did recently review how we approach patients who are suicidal. 
 
What about anticipating future growth?  
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Always doing it well, and quality improvement in the last year has been great. 
 
Does the clinic learn from success, and on the other hand, from failures?  
I think so, failures we always try to fix things that fall through the cracks. There is not a 
typical method because everything is very different dependent on where the gap was. 
 
Do employees feel comfortable suggesting solutions to problems in the system?  
Yes 
 
What do you do to overcome disruptions in your day?  
Try to screen before hand and try to address what needs to be done in the appt. Many 
times you can prepare. At least half work better. 
 
Can you describe an outlier case in which the solution was not clear?  
Saw a guy who came in for vague complaint for corroded artery complaint. Med student 
gives beginning workup. I go back into room and 13 things that could be wrong. I 
ordered labs that were most appropriate. Clarity of his case must unfold over time. 
 
How do you differentiate between necessary and unnecessary information in a case like 
this?  
I would say that when I am pressed for time, I write in more fragments. What information 
do I need to exchange in order to help them, what do I need to write that accurately 
reflects that encounter. 
 
Do you enjoy solving difficult, unfamiliar problems at work?  
I look forward to that if I am on schedule. 
 
How would you describe your team dynamic? 
Absolutely work well. This is seen as a learning environment in that it's not just residents 
that get trained; it's also MAs and attendings. There is a lot of progression and 
depending on where everyone is at, they need a certain level of support." 
 
To what extent have you experienced burnout while working at this clinic? 
I have experienced burnout. It fluctuates. It's gotten better with time. I have seen it at 7 or 
8. 
 
 
Primary Care 1:  Nurse  
How long have you been working at this clinic? 
11 months. 
 
How does the clinic monitor for disruptive events?  
Never know where you're going to go, you just go with the flow. If someone gets behind, 
we pick up the slack. We will ask for help if there is an issue" 
 
How does the clinic respond to disruptive events?  
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"Disruptions happen all the time. Medical field is never ever stable. Always lays on 
outlying factors." 
 
If a large-scale event were to occur, how would the clinic respond?  
Procedures in place for evacuation 
 
Are there any drills for these kinds of events? 
We have done an evac drill. We have not done earthquake drills in the time I've been 
here. 
 
Do you think the clinic has adequate resources to respond to a large-scale event? 
During orientation they do emergency unit training. If we need to go out to the field, we 
are all set. We have very adequate resources to respond to disaster. 
 
What about a small event-- are the resources available?  
We are pulling people from one area to another. It's a workplace, so people don't show 
up at times. We always have 2 or 3 people per day calling out. I don't think we have 
adequate resources. Yesterday, they pulled my partner to another place, and it got too 
busy. I managed by running around with a chicken head cut off. If I have to give a kid 
two shots or more, I want someone with me. Yesterday it was hard to have enough 
people. 
 
In terms of the clinic, is there anticipation of future risk and opportunities for growth?  
Yes, risk if you want to just fill voids with bodies, you run the risk of bringing in 
conflicting personalities. Growth, I don't want to be in management, I don't want to listen 
to complaints. 
 
How does the clinic learn from what goes right and wrong?  
I don't know the interworkings, but I know that so a vaccination was given by someone 
who is no longer here that [messed up], so we now have the doctor give the injection. We 
learned not to take it out of our hands, but more to others. 
 
Do employees feel confortable suggesting solutions to peers and supervisors?  
Yes there is an open area. 
 
How do you overcome disruptions in your day? 
Go with the flow. The second this dot turns black [patient arrival notification], I need to 
be out there. Other times they are going to have to wait because there is not any space. 
When they go 'man that was fast' that makes me feel good 
 
When something unfamiliar happens, do you enjoy figuring it out?   
If I am not swamped, yes. 
 
How do you differentiate between necessary and unnecessary info during a disruptive 
event?  
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When we have an SBIRT, if I cant get to yes or no answer, I talk directly to the patient 
and talk to them. I know I said I only had a hang nail but I have THIS, we need to 
reschedule. 
 
To what extent have you experienced burnout in your role? 
Job satisfaction through the roof. Love Love Love my job. We work four-ten hour days, I 
am more tired on Tuesday than after 4 ten hour shifts on Friday. 
 
Primary Care 1: Resident director  
How long have you been working at this clinic? 
14 years. 
 
Can you recall a recent disruptive event that has occurred at this clinic? 
It would have to be something catastrophic for me to consider catastrophic. A scribe was 
not scheduled, did not occur to me to complain so I just wrote my own notes. We have 
had near walkouts of MAs, and it's normal to me, I can't think of any disruptive events. 
 
How does clinic monitor for changes in flow of operations? 
Lots of things are measured. Quality metrics from insurance, every visit our patients are 
surveyed about experience. If they show up on time. This is shared with all employees. 
We have all staff meetings weekly where this info is disseminated. 
 
Is there a list of disruptive events for which the clinic has a prepared response? 
Probably, not that I could tell you where to find one. I know we have been doing disaster 
planning. I rely on administrators to tell me. 
 
Do you think the clinic has adequate resources to handle a small-scale event? Large-scale 
event? 
Small yes, big one I have no idea. 
 
How does the clinic anticipate future risks and opportunities for growth? 
They have their ears to the tracks and are looking to improve all the time. Organization 
releases documents on how we may need to modify our processes to comply. 
 
Would you say the clinic learns from successes? 
We learn when it goes wrong. We don't change things if it's right. For example, settings 
for epic had changed. Results were faxed instead of sent electronically. Discovered that 
there was a box checked unexpectedly. This is now being changed. 
 
What do you do to overcome disruptions? 
 Try to find ways to make it work. 
 
Do you enjoy solving difficult, unfamiliar problems? 
 Yes, I don’t dread it. Every day there are variables I cant control. I don't need to control 
my day for me to enjoy my day. 
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How would you describe your team dynamic? 
I would say that is improving. Very clear what my role is. 
 
To what extent have you personally experienced burnout?  
Job satisfaction very high, burnout, there have been times in the past year when felt I was 
approaching burnout. I have always been able to distract myself. 
 
 
Primary Care 1: Reception  
How long have you been working at this clinic? 
A little over two months. 
 
Can you recall a recent disruptive event that has occurred at this clinic? 
Patient [enters clinic] more than one time and threatens to kill everyone every time she 
comes in. 
 
How does clinic monitor for disruptive events?  
In a different situation we have binders full of operating procedures 
 
How does clinic respond to disruptive events like the one you just described?  
Usually involves a supervisor and working with mental heath, and the provider she wants 
to speak to. 
 
Does that disrupt your workflow at reception?  
Sometimes it holds up the line, or constantly calling the red phone 
 
When things get backed up, is there a way you can know when you return to normal? 
When the line is gone 
 
When huge line of patients, do you have adequate resources? How do you manage? 
We have the check-in kiosk; we can have someone from the back come up to help with the 
issue. 
 
Is there a list of events for which clinic has prepared?  
Natural disaster, alarm drills in middle of the night. 
 
Does the clinic anticipate future risk and opportunity for growth?  
I feel like we are doing that all the time. With that patient, when she is calling in all the 
time, we developed a plan on what everyone would say to her, and communicated that 
plan to the call center. 
 
How does the clinic learn from what goes wrong and right in these situations?  
Been patients with pain management agreements. If they continue to abide, they get 
meds. If they don't, they get angry. 
 
Do employees feel comfortable suggesting solutions to supervisors and peers?  
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Yes, we feel comfortable. 
 
What do you do to overcome disruptions in your workday? 
Just work through it. 
 
When obscure cases come up, do you enjoy finding solutions?  
Yes, as simple as scheduling things, I always ask others questions. 
 
Do you think there is a good expectation of roles? 
 I think that people do more than what they are supposed to but you are responsible to get 
your stuff done. 
 
 
Primary Care 1: Receptionist 2   
How long have you been working at this clinic? 
11 months 
 
How does the clinic monitor for disruptive events?  
Line grows or you can see there are more appointments scheduled than normal, or you 
see a problem patient on the schedule. 
 
After dealing with a difficult patient, how do you know how to know return to normal? 
Get through the line and then you're back on track 
 
How does the clinic respond to disruptive events?  
One of back office receptionist is brought up to the front, seamless. 
 
Is there a list of events for which organization has a prepared response?  
If epic went down, we have boxes for downtime procedures. When I worked at the 
hospital there were more procedures set up.  
 
What about drills for these events? 
I think we have drills, but not much. 
 
Do you think the clinic has adequate resources to respond to a large-scale event? 
Yes for small, if there was a larger event does not really apply. 
 
How does the clinic anticipate future risks and opportunities for growth? 
Always driving to move us forward. Always striving to be better. Metrics for hospital are 
tracked" 
 
Would you say the clinic learns from successes? 
Yes, failures as well, suicidal patients: after a large number called in, there was a 
workflow sent out to clarify. 
 
Are these communicated to the employees?  
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It was in once a month staff meetings. 
 
Do employees feel confortable suggesting solutions to peers and supervisors?  
Employees generally feel comfortable. I think some don't, but most do. 
How do you overcome disruptions in your workday?  
I don't know, they don't really bother me. Work through it. 
 
Do you enjoy solving difficult, obscure problems that you encounter?  
Most things you can think through it and figure out what to do. 
 
To what extent have you experienced burnout? 
I'm not burned out. Least stress I’ve ever had in a job, to me it's pretty easy. 
 
Emergency Department: Physician  
How long have you been working at this clinic? 
Been working here 5 years 
 
How do you monitor for disruptive events? 
Epic charting system can data mine through that. A good number. Patients per Day. This 
determines how many providers/ nurses we need. Thousands per year. Some see 100,000; 
some see 11,000 patients per year (us). Industry standards. 1.8 - 2.2 per hour, per 
physician. Things that doctor does, labs, ekg, xray, moving patient around. Categorizing 
some of the metrics. if the doctor calls in sick, that’s a problem. What if a nurse calls in 
sick: great disruption if we cannot get them replaced.  
 
How does the ED respond to a large influx of patients?  
There is a term called "surge capacity" if a school bus of kids wrecks and how do we 
handle that. We have six beds, one hall bed, and one triage bed? If we have beds on the 
flow that are not being used. For a mass casualty event, there are problems. Disaster 
drills once a year. Everbridge, if an earthquake hits, sends a message. Emergency person 
deals with that. 
 
How does Lincoln city ED handle disruptive events? 
Starts with ID and charting, rapid triage. Not sure what that process entails. Blank 
folders with paper charts in case computers go down. we have to do that occasionally 
when epic does an upgrade over night. Everything else is the same as normal. Can order 
CT scans and X-rays. We had a very bad flu season, every ED was hammered. Places 
had 20-30 patients. ER boarding. Patients are emitted, and no beds on the floor, sick 
enough to admit, but too sick to not discharge. Imaging and everything  
 
Are there any most common events for drills? 
Most recent one was the school shooting practice; primary goal is transportation to 
larger hospitals. 

 
Does the hospital anticipate future risks and opportunities for growth? 
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He is planning the layout from a book that is made by an architect. Table tells you how 
many beds, what type of bed, "Emergency Department Design" by John Huddy. Portland 
business journal article that does analysis as costal cities as fastest growing city on the 
Oregon coast. 
Always looking at times, data, trying to come up with different ways to expedite patient 
care. Try to avoid work-arounds. There is a performance improvement and then the re-
build. Once every two or three months the PI group meets to discuss problems and 
solutions controlled at the beginning. [Name] controls data. Door to doctor. Literature 
shows that if you can get doctor to person as soon as possible, everything else will follow  
 
How does the ED learn from disruptive events? 
"Hot wash" meeting immediately after the event and doing a tabletop discussion on what 
went well. Two weeks later we do a "Cold wash" that is the same thing. Hot wash is 
anticipated police, fire rescue, EMTS, healthcare, incident commander are all involved. 
All of the people underneath incident command are invited. Cold wash have the same 
people involved. We have not had a "true mass casualty since I have been here. Overall, 
we learn from events. 
 
Do employees at LC feel comfortable suggesting solutions to peers and supervisors? 
We put our employees thru a team steps program that encourages voice (pause for the 
cause) If someone is about to cut off the leg, pause for the cause, scrub nurse says stop 
cutting off the wrong leg.  
 
How do you overcome disruptions in your day? 
As far as ED we have algorithms to go thru. Based on patient presentation, story, you 
can get what issue is, then order labs. If something doesn't make sense, backpedal. When 
you do have a zebra, must be admitted. 
 
To what extent have you experienced burnout in your time at this clinic? 
Satisfaction, high. Burnout, look at things that are easy to change but thigh yield. Try to 
have a good schedule. If there are any time off requests, grant it. One thing that is 
happening is that we are asking doctors to do more and more non-doctor things. 
Paperwork. Scribes do the "Scutt work" Work that is necessary. Burnout rating is 1 of 10. 
Have fun projects, work with small work groups. Overall pretty good. Answer might be 
different with schedule. Scheduling is really important. "Lets fix what bugs you" [Name] 
developed this. Nurse manager in the ED 
 
Do you enjoy solving difficult problems in your workday? 
I do enjoy. Has not advanced enough to be replaced by a robot. ATLS Student course 
manual approaching through algorithm patients 
 
 
Emergency Department: Nurse 1  
How long have you been working at this hospital? 
14 years 
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How does the Lincoln City ED monitor for disruptive events? 
Can’t monitor for things like tsunamis.  If we need to call people in, we have a list to call 
people in. 
 
How does the Lincoln City ED respond to disruptive events? 
We fill out a form each time an event happens. We fill out who is here and deliver it to the 
command center. Mass casualty, earthquake, tsunami. Depends on how full we are, five 
patients is considered a mass casualty, when we don't have enough beds, four or five 
ends up. 
 
How does the Lincoln City ED respond to disruptive events? 
We are usually needed in here. There are stations set up elsewhere. We are so limited on 
staff that we don’t leave. Say there was an incident where there was 20 people, we set up 
places at community center. We get 5 people and then they send others to incident 
commander makes decisions. Whoever is in charge of the event designated (usually fire 
department or medics on scene doing quick triage)  
 
How does the ED try to learn from success as well as failures? 
We gather everyone that was involved in the event and we go thru what did and did not 
go well.  
 
Does the Lincoln City ED communicate the effects of actions taken? 
We don’t really share it with people who were not in the specific event.  
 
 
Do employees at LC feel comfortable suggesting solutions to peers and supervisors? 
Employees are very open-minded and we have a program on the computer where you can 
make suggestions. Let's fix what bugs you. You can put in anything goes to managers. 
Suggestions are usually taken. Very good tight hospital. I like how admin will listen to 
everyone. Same is true for peers and supervisors. We all have a voice. We can go to 
supervisors and communicate. 
 
How do you overcome disruptions in your day? 
Lack of staffing: everyone understands that we are not getting a lunch break. It depends 
on what is going on in here. If some kind of error was made, it is here within a few 
minutes when something is wrong. Normally when we call them with something. 
  
To what extent have you experienced burnout in your role? 
Don't have a high turnover; I love it here. It’s a small hospital, tight knit group knowing 
everyone you work with, can anticipate what others need. Makes it much more enjoyable 
coming to work. 
  
How do you cope when there is a more difficult day? 
Step out the back door and take a breath.  
 
Do you enjoy solving difficult problems you encounter at work? 
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Always something else going on. 
 

Emergency Department: Nurse 2  
How long have you been working at this clinic? 
22 years 
 
Are there any visual systems to show disruptive events? 
It depends on what we receive from person handling stuff. If there was a disaster we 
would have a person.  
 
How does clinic handle disruptive events? 
We have volunteer patients. We have people come in in other areas. 
 
Are there any standards on how to respond to common disruptive events? 
Emergency planning has improved dramatically in the past few years 
 
Does Lincoln City ED try to learn from success as well as failures? 
Many different ways. Always have a debrief. 
 
Do employees at LC feel comfortable suggesting solutions to peers and supervisors? 
Very supportive management and DCEO team. If its a situation where it should be 
anonymous, they have a good ear.  
 
To what extent have you experienced burnout in your role? 
There will always be burnout because this department is very stressful. They all want 
your undivided attention, in all rooms at the same time. It's also good teamwork. Burnout 
today is dependent on what is going for life. We do pretty well such a variable stressful 
job. "Let’s fix what bugs you" they listen and I like it. 
 
 
Emergency Department: Reception Manager/ Patient Access Manager 
 
How does the Lincoln City ED monitor for disruptive events? Are there any metrics for 
performance? 

1   Audit accounts (calling in sick) 
2   Patient satisfaction scores 
3   Unique to this hospital is that the main entrance is in the ED. This creates a 

backlog. 4 people in could be having a heart attack but we wouldn't know. 
 
How does the Lincoln City ED respond to disruptive events? 
If anyone is sick, call manager, IT 365 days a year. 
 
Do you have adequate resources to respond? 
Minimally adequate resources. A girl was killed by a tree and her husband is volunteer 
firefighter. It is possible to respond rapidly 3 min. 
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In terms of the department, is there anticipation of future risk and opportunities for 
growth?  
With new hospital expanding to more rooms, will help us get patients in and out faster. 
Also direct bedding, made our patient satisfaction scores increase. 
 
How does the Lincoln City ED monitor for disruptive events? 
"Everbridge system" staff notified if disaster code silver is with gunman. Communicated 
by text, phone, email etc." 
 
How does Lincoln City ED communicate these metrics to the employees? 
Not communicated to front-line employees.  
 
Can you give an example of when the ED learned from a disruptive event? 
Yes, in bomb threat, when all intercoms were down. Only POTS phone was working; not 
tied to any other systems. Phone call that there was a bomb and we couldn’t' page. We 
had to evacuate the hospital. Set up tent in 40 minutes. Patients went to nursing home 
across the street. Surgical patients across the street. We learned that people forgot about 
people in basement and we didn't know.  
We had a fire downstairs. A dryer shot up flames. Op called fire department but did not 
pull fire alarm to notify others. 
 
Were these lessons communicated to employees? 
After event we have a debrief meeting. Not sure what policy was going forward. 
Department managers, environmental managers [were involved]. 
 
Does the hospital anticipate opportunities for growth? 
Epic implementation team supervisor to manager. I like how I can grow in the hospital. 
They pay for education. I try to be an advocate for the hospital, come back and start 
using us as a resource. I like the management; CEO leads by example.  
 
How do you work as a team? 
We all work together very well and are willing to cover for each other. In my position 
there is usually a supervisor, but I don't have a supervisor. They all pulled together to do 
well when I was gone. I would not ask my team to do anything I wouldn't do [middle of 
the night calls-- employee is also night shift manager]. 
 
Do you enjoy solving difficult problems in your workday? 
I do enjoy fixing 
 
How do you overcome disruptions in your day? 
Take care of situation as fast as can, and then get back to the day-- finding the root cause 
if possible. 
 
How would you find the root cause? 
Try and get people in as fast as possible, or step in and work harder. Trainee patch. 
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In the bomb threat, how did you make sense of what was happening and what was your 
first action? 
Pull out disaster box, notified house supervisor, very well trained to evacuate hospital. 
Well prepared and drill for twice a year on emergency response. We practice plane crash 
into lake and get the patients into hospital. Shooting at the high school and we all try 
different roles in the event. Open to learning. 
 
To what extent have you experienced burnout in your role? 
Amount of work that must be done by only two employees. Each employee does 30 
people. When my staff feels overwhelmed, I feel overwhelmed. 
 

Primary Care 2: MA 
 
How long have you worked at this clinic? 
17 years 
 
Based on the definition provided, can you give an example of a disruptive event you've 
encountered in your time here? 
There was a drop from 8-4 doctors. People take the job and they leave. Obamacare. 
Urgent care. That’s where they went. That’s where all the providers went. It's worrisome 
at least 2 patients are no show. They want doctors really bad but when they get one they 
don’t show. I always say if patients were charged for appointments, we won't have no 
shows. I think sometimes we give people things for free. They don’t appreciate it.  
 
How do you monitor for no shows? Is there any way to predict these? 
We call patients the day before and remind them of the appointment. Care coordinator 
calls them and warns them.  Second time they get a letter. Third time meeting with care 
coordinator to sign contract. 
 
How does the clinic respond when no shows occur? 
We have a plan sometimes it works sometimes it don’t. It depends who you’re working 
for. Some schedules work around this [no-show] it kind of depends. Doctors are stressed 
having to care of everything [due to others out on leave]. I sweet-talk everybody; it gets 
hard after a while. 
 
Does the clinic have drills for larger scale events? 
I think so. I have to stop and really think about that.  
 
How does your workflow change when there is a disruptive event? 
I'll do more investigation; do more research for doctors. We have protocols to follow for 
refill. You have to really research. I do that for our doctors anyway but more so when 
they’re out.  
 
How would the clinic respond to a larger scale event, such as a disaster? 
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We have a disaster plan we can still serve the public and for doctors I have no idea, 
nobody is talking. 
 
Does the clinic anticipate future risks and opportunities for growth? 
I think so. They’re trying to train new doctors. We have one doctor today. I asked 
downstairs. One doctor from downstairs gave me [slots] to meet patients.  
 
Would you say the clinic learns from failures? 
I don’t know because you know a lot of people try to fix things that aren’t broken. A few 
years ago we had 8 doctors and we weren’t broken and they fixed it  
 
Would you say the clinic learns from successes? 
I hope so. I can’t think of.  
 
Do employees feel comfortable suggesting solutions to peers and supervisors? 
Oh yeah, I think so a lot of us been here long we're comfortable.  
 
How do you solve difficult problems in your workday? 
Positive thinking. Talk to back office lead for opinion.  
 
Do you enjoy solving difficult problems at work? 
Sometimes enjoy finding solution sometimes not. For example, a patient called for 
catheter supplies. So I did some investigation, got the answer, wrote down, gave to 
doctor. 
 
Would you say there is a clear understanding of team member roles and responsibilities? 
Oh yeah we actually have a book we can read that tells us responsibility. It’s a job 
description. But also says as work determined by supervisor.  
 
How do you solve difficult problems in your workday? 
Communication is a big plus. You read the chart. Gather information from the chart. I 
can either take it back office or ask doctor I don’t know what it is you never know he 
might know it 
 
To what extent have you experienced burnout in your role? 
I love my job. I think it’s important to take time off. It can be emotional. 
 
Do you ever find yourself working below your license? 
Oh yeah it happens stuffing envelope with letters. Fax prescription to pharmacies.  
 
Care coordinator/ LPN  
How long have you been working at this clinic? 
5 months  
 
What does being a care coordinator entail? 
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Follow ups, make sure they have prescription. The goal is to keep them out of ED, keep 
eye on diabetic risk patients.  
Community resources (home child care/ drug-rehab) 
Point: monitor high-risk patients  
 
Can you think of a disruptive event that the clinic has experienced recently? 
There’s been quite a few. A manager went on vacation and never came back. Another 
provider out indefinitely, but supervisors telling us she is coming back. Also to 
reschedule her appointments.  
 
 
no-show appointment frequently  
impact more on nurse than doctors  
conversation: no show vs late cancelation  
reach out 
assist with barriers  
decision making left to providers  
at least 4 conversations happen for no shows  
 
productivity quota  
patient education  
 
How does the clinic monitor for disruptive events? 
I can’t answer if they're different in clinic or if were paying attention to it more. 
 
How does the clinic to respond to disruptive events like the instance of provider absence? 
[The organization] has an emergency protocol. There's no protocol in place for 
providers not showing up. There are rules as staff we don’t know. The back office 
supervisor holds one-on-one conversations. Sometimes the supervisor comes in “so and 
so not here.” Sometimes things passed by supervisor.  
 
What about in the case of a larger event? How do you think the clinic would respond? 
We have down time forms most people here know how to do paper charting. 
Receptionists would reschedule non-emergent appointments. Catch up. The protocol is to 
see new patients unless the organization says not to.  
 
Is there a list of events for which the clinic has a prepared response? 
Rely on admin. Training drills. Spill drills. New employee orientation. Online education.  
 
How does the clinic anticipate future risks or opportunities for growth. 
Employees would have to discuss with management. No open forms. No brainstorming 
activities.  
 
Do employees feel comfortable discussing problems and solutions with peers? 
Supervisors? 
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I would think to supervisors. I feel like they always listen but have not seen it. No 
feedback  
 
Would you say the clinic learns from successes? 
I don’t know.  
 
Would you say the clinic learns from disruptive events? 
I would think so. I don’t feel anything different. When manager vs provider left. 
Encounter not handled as well as manager absence. Every provider has their own 
preference. There's no continuity, so it's difficult to step in and assess.  
 
How do you solve difficult problems in your workday? 
If I am unsure, refer to someone who done it before or look at protocol if I have to. I'm 
more worried about losing license. If any thing seems off and I'm still not figuring it out, 
get second opinion.  
 
What are team dynamics like? Would you say roles and responsibilities are clear? 
Yes. Very clear. At beginning there was a little issue, but a meeting made it clear. Usually 
someone is very willing to jump in and help works really well.  
 
To what extent have you experienced burnout in your role? 
Huge burnout in Corvallis. That clinic is very toxic. Huge exit, extremely short staff. A lot 
of conflict with management. Extremely overwhelming got to the point where “I cant do 
this.” It's easy to get sucked in to toxicity. 
 
What about at this clinic? Has the experience been similar? 
No burnout in Lebanon. Old manager was very open.  
 
Do you ever find yourself doing work you were not trained to do? 
MAs job all the time but were intertwined. Doesn't happen very often, but it's part of 
being a team.  
 
 
Primary Care 2: Provider  
How long have you been working at this clinic? 
Since February '06 
 
Power outage  
I'm pretty resilient  
Key thing: stay focused on task in front of you  
 
How would the clinic respond to an event like the power outage you mentioned? 
Normally kick in fear pre discussed plan. I developed paper version of a chart. I write my 
notes and they scan it later. Need for another plan. Anticipate what those may be and 
have plan.  
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Would your team members respond as quickly? 
They may not. Initial confusion; we then huddle together to figure out what to do. 
Transition. Be flexible.  
 
Does the clinic have a list of events for which it has a prepared response? 
Fire and that kind of thing. I think that's it. A bit fussy. It would help to have clearer 
policies 
 
No not really admin people do step up and come up with a bit of a plan 
 
Does the clinic anticipate future risks and opportunities? 
There needs to be a more collaborative plan. It's an opportunity to develop policy  
 
Does the clinic learn from successes and failures? 
Unfortunately [organization] as healthcare organization is poor at making policies. 
Leadership. They can do better. 
 
Can you think of any examples of learning from disruptive events in the clinic? 
Front office may have more input slit of speed bumps/glitches. I wouldn't be aware of not 
really  
 
What about an example of learning from successes? 
Yes. I suggested one Monday's policy. They were receptive to pointing that out. 
 
How do you solve difficult problems in your workday? 
It's my goal to give 75% all the time. If you do give 100%, you will be burned out in the 
first 3 days. Nothing rattles me. The important thing is patients. The rest doesn't matter.  
 
How do you make sense of difficult problems in your workday? 
If I don't know what I'm dealing that's the time to ask someone else and if we both don't 
know we develop a plan 
 
To what extent have you experienced burnout in your role? 
I see burnout for what it is. When there is a frustration aura, regroup. I find something to 
look forward to change. 
 
 Do you have any strategies for coping when you feel yourself nearing burnout? 
When a change is introduced I buy a new gun every time.  
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8.3   Appendix C: RAG Ratings  

    Rater 1 Rater 2 Rater 3 

Primary Care 1 

Monitor 5 5 5 
Respond 5 3 5 
Learn 4 3 4 
Anticipate 5 4 5 
Individual 5 6 4 

Emergency 
Department 

Monitor 5 5 5 
Respond 4 5 4 
Learn 5 6 5 
Anticipate 6 6 6 
Individual 4 4 4 

Primary Care 2 

Monitor 2 2 2 
Respond 4 4 3 
Learn 4 3 4 
Anticipate 3 4 3 
Individual 5 5 5 
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8.4   Appendix D: Manuscript 3 IRB Documents 
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