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Abstract 

Inappropriate test utilization by physicians for clinical decision-making in patient care is 

a significant problem facing some healthcare leaders. Healthcare leaders are concerned 

about inappropriate test utilization because it can increase healthcare costs and degrade 

patient outcomes. Grounded in the complex adaptive system and Lean Six Sigma 

conceptual frameworks, the purpose of this qualitative single-case study was to identify 

strategies seven hospital leaders in Maryland and Washington, DC. who implemented 

successful test utilization strategies for physicians. Data were collected from 

semistructured virtual interviews and organizational reports and analyzed using Yin’s 5 

step process. Five themes emerged: (a) continuing physician education, (b) enforced 

accountability, (c) IT systems and EMR documentation training, (d) understanding 

financial ramifications, and (e) heightened resource stewardship. A key recommendation 

is for healthcare leaders to employ palliative care to mitigate physicians’ inappropriate 

test utilization. The potential for positive social change includes the potential to reduce 

patient testing-related risks, improve patient satisfaction, and reduce healthcare costs, 

resulting in improved dignity and quality of life for individuals in local communities.  
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Section 1: Foundation of the Study  

Healthcare expenditures in the United States are approximately 18% of the gross 

domestic product (GDP), but about 30% of healthcare spending is categorized as waste 

(Shrank et al., 2019, p.1502). One component of wasteful expenditures is overtreatment 

or low value care, such as physicians’ overutilization and underutilization of diagnostic 

laboratory tests (Shrank et al., 2019). Strategies to eliminate wasteful, low value, and 

non-value-added processes are critical for hospital leaders to facilitate high-quality care 

at lower costs. The objective of this qualitative case study was to explore the strategies 

healthcare leaders could use to reduce costs by decreasing the utilization of tests that are 

not medically necessary. The foundation of this research study will begin with the 

background of the problem. 

Background of the Problem 

Laboratory tests are an integral part of physicians’ clinical decision-making 

process for diagnosing and treating patients’ illnesses. For example, physicians use 

laboratory tests to diagnose myocardial infractions (troponin), diabetes mellitus 

(hemoglobin A1C), or infectious diseases (e.g., COVID-19). However, many physicians 

are uncertain about which laboratory tests to order and how to interpret the results, which 

leads to wrong, missed, or delayed diagnoses contributing to medical errors (the third 

leading cause of death in the United States), jeopardizing patient care and safety 

(Cadamuro et al., 2018, p. 6). In addition to patient care and safety risks, physicians’ 

inappropriate test utilization practices cause financial consequences such as increased 

costs for healthcare institutions. Researchers have investigated physicians’ inappropriate 
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test utilization; however, new research is warranted to aid healthcare leaders with 

strategies to mitigate physicians’ inappropriate test utilization not meeting medical 

necessity to control organizational costs. The focus will now shift to the problem 

statement. 

Problem and Purpose 

Inappropriate selection of laboratory tests by clinicians impacts patient safety and 

healthcare spending (Cadamuro et al., 2018, p. 6). Healthcare spending in the United 

States is expected to increase at an average annual rate of 5.4% during the years 2019 to 

2028 and projected to reach $6.2 trillion by 2028 (U.S. Centers for Medicare & Medicaid 

Services, 2020, p. 1). Of that total spending, laboratory tests will account for 3% of 

healthcare spending expenditures (Mize et al., 2019, p. 1) or approximately $1.2 trillion 

of the total healthcare spending in 2019 (U.S. Centers for Medicare & Medicaid Services 

[Press Release], 2020, p. 2). The general business problem is that inappropriate test 

utilization negatively impacts profitability for hospitals and adversely impacts the quality 

of care for patients. The specific business problem is that some hospital leaders lack 

strategies to mitigate inappropriate test utilization by physicians to improve efficiency 

and reduce healthcare costs.  

The purpose of this qualitative single-case study was to identify strategies that 

some hospital leaders use to mitigate inappropriate test utilization by physicians to 

improve efficiency and reduce healthcare costs. The target population was hospital 

leaders from different hospitals within a single healthcare system in Maryland and 

Washington, D.C. I interviewed seven hospital leaders who had implemented successful 
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test utilization strategies for physicians. The prospective social change benefits include 

fewer testing-related risks for patients and reduced healthcare costs, resulting in improved 

dignity and quality of life for individuals in local communities and enhanced services’ 

quality provided by hospitals.  

Population and Sampling 

Researchers should use samples of a population when data collection is 

impractical for an entire population, and the sample should represent the population that 

can best answer the research question (Saunders et al., 2019). I considered convenience 

sampling and purposive sampling methods for this research study. Some researchers use 

convenience sampling because the participants are easily accessible (Yin, 2018). 

However, convenience sampling is the least rigorous approach, and the data might result 

in low accuracy, poor representation, low credibility, and lack of transferability of results 

(Johnson et al., 2020). Purposive sampling allows researchers to obtain data from specific 

types of participants that could best answer the research question based on the 

participant’s experience and expertise (Bougie & Sekaran, 2020). Additionally, the 

purposive sampling method is considered a best practice to increase qualitative research 

rigor and trustworthiness (Johnson et al., 2020) to provide an increased depth of 

understanding of the research topic (Campbell et al., 2020). Since the participants for this 

research study were selected intentionally for optimized data collection based on 

participants’ experience and expertise with test utilization, I used purposive sampling. 

The target population was hospital leaders from different hospitals within a single 

healthcare system in Maryland and Washington, D.C. Guest et al. (2020) discussed  the 
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optimal number of interviews in qualitative research studies to achieve data saturation. 

Guest et al. (2020) stated that one approach to determining data saturation and the 

estimated sample size is related to the base size, run length, and new information 

threshold. Guest et al. (2020) found that the first five to six interviews produced the 

majority of new information in the dataset and that minimal new or valuable information 

was obtained as the sample size reached 20 interviews. I conducted a minimum seven 

interviews with selected participants to obtain the depth of information in the research 

process.  

Data saturation is a crucial component of rigor in qualitative research (Guest et 

al., 2020). Data saturation is attained when there is no new or valuable information, 

enough information is available to replicate the study, and additional coding is not 

feasible (Fusch & Ness, 2015). For this single-case research design, I used semistructured 

interviews that include the same standard questions and interview format and test 

utilization performance reports to confirm and identify any variances from the interview 

findings to obtain more in-depth information.  

Nature of the Study 

Researchers choose among quantitative, qualitative, and mixed methods 

(Saunders et al., 2019). Quantitative researchers test hypotheses to investigate variables’ 

characteristics and relationships (Saunders et al., 2019). Qualitative researchers use open-

ended questions, such as what, how, and why questions to determine what is occurring or 

has occurred (Yin, 2018). Mixed method researchers use both the qualitative and 

quantitative methods (Saunders et al., 2019). To investigate appropriate test utilization 
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strategies employed by hospital leaders, I did not test hypotheses, which is part of a 

quantitative study or the quantitative segment of a mixed-methods study. I selected the 

qualitative method to explore and understand the phenomenon of effective strategies to 

minimize inappropriate test utilization to improve efficiency and reduce healthcare costs. 

I considered four designs in this qualitative study: ethnography, narrative, 

phenomenology, and case study. The ethnography design involves studying the culture of 

one or more groups (Saunders et al., 2019). The ethnography design was not appropriate 

for my research study, because I did not research a group’s culture. Researchers use the 

narrative design to collect information about participants’ personal life stories based on 

an event or sequence of events (Saunders et al., 2019). The narrative design was not 

appropriate for my research study, as my research study was not focused on peoples’ 

personal lived experiences through their life stories. Researchers use the 

phenomenological design to investigate the meanings of participants' lived experiences 

with a phenomenon (Patton, 2020). The phenomenological design was not appropriate for 

my research study because I did not investigate the personal meanings of participants’ 

experiences with phenomena. Case study researchers use open-ended questions to answer 

what, how, and why questions to explore a current situation or event (Yin, 2018). I used 

an embedded single-case study design so I could interview hospital leaders at different 

levels and at different locations of a single organization of particular interest to enable me 

to garner a deeper understanding and more holistic view of how the organization’s 

leaders developed and implemented effective strategies to reduce inappropriate test 

utilization by physicians.  
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Research Question  

What strategies do some hospital leaders use to mitigate inappropriate test 

utilization by physicians to improve efficiency and reduce healthcare costs? 

Interview Questions  

1. What strategies are you using for assuring appropriate test utilization by 

physicians to improve efficiency?  

2. How have you assessed the relative effectiveness of the strategies (metrics)?  

3. What strategies did you find that work best for reducing inappropriate test 

utilization by physicians to improve efficiency in the system? 

4. Regarding the process you use to assure testing appropriateness and efficiency, 

please describe the specific steps of the related quality control system? 

5. How did you address the key barriers to implementing the strategies to reduce 

inappropriate test utilization by physicians? 

6.  What modifications would you make to the strategies to improve efficiency for 

appropriate test selection by physicians?  

7. What additional information would you like to share about strategies used for 

reducing inappropriate test utilization by physicians to improve efficiency to 

reduce healthcare costs? 

Theoretical or Conceptual Framework 

The composite conceptual framework selected for this research study was the 

complex adaptive systems (CAS) theory and Lean Six Sigma (LSS). The CAS theory is 

based on the work of John Holland (1992). According to Holland, the CAS theory 
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consists of a network of diverse agents (components) responding in parallel by acting and 

reacting to adapt to the environment to function to achieve effective performance in the 

system. The interactions and relationships of different components simultaneously affect 

and are shaped by the system as a whole to improve performance. CAS has been applied 

in various industries to assist hospital leaders’ understating of the dynamics of complex 

systems (Forrest & Mitchell, 2016).  

 The CAS theory's primary construct involves several individual elements 

interacting dynamically in the system that are affected by and affect several other systems 

(Holden, 2005). Complex systems have distinct properties that evolve from relationships 

with diverse agents, distributed control, emergence, adaptation, nonlinearity, and 

spontaneous order (Gomersall, 2018). These features need to be taken into consideration 

when identifying changes in systems such as healthcare. Holland (1992) discussed that it 

is essential for systems to balance exploration with exploitation for successful adaptation. 

Exploring involves gathering new information or capabilities, and exploitation involves 

efficiently using the information already existing (Holland, 1992). Change and adaptation 

are open-ended and continual, and systems develop with each other depending on 

resource availability and competition to help understand efficiency (Forrest & Mitchell, 

2016). As a result, a state of equilibrium is never achieved within a CAS.  

 Lean Six Sigma (LSS) is one method that can align the diverse components to 

enhance the quality of a complex healthcare organization by reducing variation, waste, 

costs for creating a culture of continuous quality outcomes (Ahmed, 2019). The 

application of the LSS DMAIC (define, measure, analyze, improve, control) provides 
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healthcare leaders with the means to improve quality performance in a complex 

organization (Ahmed, 2019). Rathore and Srivastava (2020) explained that DMAIC is the 

framework for LSS. Define (D) is the phase where leaders identify and define the 

problem and develop the project charter. Measure (M) provides the measurement 

baseline data of the current state of a process. The data collected is used by leaders in the 

analysis (A) phase to determine the root cause(s) and relationships with the selected 

problem. Leaders use the control (C) phase to sustain and control the positive results.  

 Rathore and Srivastava (2020) discussed that Lean is a continuous quality 

improvement tool used by leaders to improve the value stream and patient flow, and to 

detect problems to eliminate waste. Leaders use the Six Sigma statistical tool to measure 

quality in defects per million opportunities (DPMO) to reduce variation in performance, 

minimize errors, and improve customer satisfaction separately. The combination of CAS 

and LSS DMAIC provides healthcare leaders with the framework to prevent and mitigate 

medical mistakes, decrease mortality rates, decrease the length of patient stays in 

hospitals, improve patient care, increase the quality of services, and reduce costs, which 

facilitates an enhanced continuous quality improvement methodology that Lean and Six 

Sigma cannot achieve. The CAS theory and LSS DMAIC models provided a composite 

lens for identifying and understanding the strategies the participants developed and used 

for reducing clinicians' inappropriate test utilization to improve workflow efficiency and 

reduce healthcare costs.  
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Operational Definitions 

Clinical Decision Support System (CDSS): CDSS is a computer software system 

that physicians use while making complex decisions, including clinical knowledge 

procurement, patient information retrieval, and diagnostic test data (Leblow et al., 2020).  

 Computer Physician Order Entry (CPOE): CPOE is a computer software system 

that clinicians use to reduce prescribing and transcription errors and to manage 

medication-related problems in real time with alerts to the user (Tamburrano et al., 2020). 

 Electronic Health Record (EHR): EHR is a computer software system. Healthcare 

clinicians use the EHR to electronically document clinical activities regarding patient 

care, which eliminates paper documentation processes (Adelman et al., 2019).  

 Overutilization: Leblow et al. (2019) defined overutilization as tests ordered by 

physicians that are not clinically indicated for patient care. 

 Test utilization: According to Tamburrano et al. (2020), test utilization is the 

practice of clinicians ordering laboratory tests with the goal of providing high-quality, 

cost effective patient care. 

 Underutilization: Leblow et al. (2019) defined underutilization as tests that are 

clinically indicated for patient care but not ordered by physicians. 

Assumptions, Limitations, and Delimitations 

Assumptions 

Assumptions are issues, ideas, or positions that the researcher takes for granted 

regarding the context of the research topic (Theofanidis & Fountouki, 2018). Researchers 

need to identify and address assumptions concerning the nature of the study (Theofanidis 
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& Fountouki, 2018). The first assumption was that I expected participants to be 

knowledgeable about test utilization. This assumption is essential for healthcare leaders 

to make improvements with reducing costs. The second assumption was that I expected 

the participants to answer the interview questions truthfully to support mitigating 

inappropriate test utilization and reducing costs. Researchers can conduct a more 

vigorous research study by identifying the assumptions to minimize potential barriers to 

the research. 

Limitations 

Limitations are potential weaknesses that are out of the researcher’s control with 

the associated research study (Theofanidis & Fountouki, 2018). Limitations do not 

necessarily reduce the validity of the research study but depend on the researcher’s 

expertise and experience with the subject matter (Akanle et al., 2020). Researchers could 

learn from the limitations of this study and formulate recommendations for further 

research. My research study was small in geographical scope and consisted of a small 

number of participants contributing to the limitations of this study. The findings of this 

research study may not apply to other healthcare institutions requiring additional research 

in the future.  

Delimitations 

The researcher determines the delimitations to set boundaries with the research 

study (Ross & Zaidi, 2019). One delimitation was that the hospital leaders I selected for 

this study were from the same healthcare system. Another delimitation was that the 

geographic area for this research study included different hospitals within a single 
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healthcare system located in Maryland and Washington D.C. Last, the participants in this 

study included healthcare executives who had a minimum of 3 years in their current roles 

or possessed similar experience. 

Significance of the Study 

The significance of this study could be to provide strategies for hospital leaders to 

improve test selection to improve patient care while reducing costs. According to Zare et 

al. (2020), laboratory testing accounts for 3% of all annual healthcare costs in the United 

States (p. 2). Also, an estimated 42% of laboratory tests are considered wasteful, 

contributing to approximately $200 billion in unnecessary treatments for patients in the 

United States (Freedman, 2015, p. 6). The selection of inappropriate laboratory tests 

starts with the ordering physician in the pre-analytical phase before a test is collected 

(Freedman, 2015). The consequences of physicians ordering wrong tests, duplicate tests, 

missed tests, over-utilization of tests, and underutilization of tests contribute to errors in 

patient diagnosis or treatments, delays, increased length of hospital stays, unnecessary 

blood loss, increased resource utilization, and patient safety concerns (Freedman, 2015). 

From a business perspective, the money saved by reducing inappropriate test selection 

could be utilized by hospital leaders to better treat and prevent actual illnesses. 

The findings from this study may provide a means for positive social impacts on 

individuals and healthcare institutions. Improving test utilization reduces diagnostic 

errors, which will contribute to the right test selected at the right time for enhancing the 

quality of patients’ care. For example, when patients receive appropriate diagnoses and 

treatment, their quality of life can be improved by reducing additional hospital stays and 
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medical errors from missed diagnoses. Another positive social change could be 

precluding pressure that patients might impose on physicians to run tests due to their 

research on the Internet for self-diagnosing or self-monitoring (Fryer & Smellie, 2013). 

Better collaboration among healthcare leaders, physicians, and patients can facilitate a 

partnership to improve appropriate test utilization strategies to enhance healthcare quality 

for individuals, communities, and society.  

A Review of the Professional and Academic Literature 

The purpose of the literature review was to analyze and synthesize various 

literature sources to achieve an in-depth examination related to the research topic. I 

accessed peer-reviewed scholarly journal articles through the Walden University Library 

database, including ProQuest Central, SAGE journals, Emerald Management journals, 

OVID, EBSCOhost, Google Scholar, government websites, and seminal scholarly books. 

The following review of the literature covers three areas: (a) the conceptual framework, 

(b) the foundation of the topic, and (c) the relationship between the research topic and the 

conceptual framework. I compiled scholarly research sources based on categorized 

sections for the literature review. This literature review consisted of 84 articles, journals, 

and seminal books. For this literature review, 84 out of 97 sources (89%) were within 5 

years of my anticipated graduation date; 74 out of 84 sources were peer reviewed (88%). 

The entire doctoral study to date includes 109 out of 126 sources (86.5%) within 5 years 

of my anticipated graduation date and 118 out of 126 sources (93.7%) are peer reviewed 

sources (Note: Anticipated graduation date was 2023).  
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 The healthcare industry is continuously changing, requiring business leaders to 

ensure quality patient care while reducing costs. One area that contributes to the 

diminishing quality of patient care and increased costs and waste is inappropriate 

laboratory test utilization. The negative consequences of physicians ordering 

inappropriate tests contribute to poor patient outcomes (Freedman, 2015). For example, 

some of the effects of overutilization of test orders by physicians include incorrect 

diagnosis and treatment, delays in diagnosis, increased length of hospital stays, 

unnecessary blood loss, and increased resource utilization (Freedman, 2015). Freedman 

(2015) discussed that physicians need to concentrate on improving test ordering practices 

for better clinical outcomes and changes to patient management in addition to reducing 

the number of tests ordered. Researchers can use the CAS conceptual framework as a 

lens to evaluate and better understand the behaviors exhibited by healthcare business 

leaders with inappropriate test utilization practices. Hospital leaders have opportunities to 

develop and implement strategies to improve quality patient care while controlling 

unnecessary expenditures such as medical test overutilization.  

Although test utilization makes up only a small portion of overall healthcare 

spending, inappropriate test utilization contributes to a significant amount of waste that 

must be regulated with evidence-based best practices established for physicians to follow 

(Procop et al., 2014). However, changing the behavior of physician ordering practices is 

not without challenges. Jackups et al. (2017) explained that many physicians practice 

defensive medicine, which contributes to ordering unnecessary tests due to the fear of 

missing a serious diagnosis. Some clinicians use the defensive medicine approach, which 
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leads to medical errors resulting from false-positive testing and decreases in patient 

satisfaction due to multiple collections for additional tests (Jackups et al.). 

Conceptual Framework – Complex Adaptive Systems (CAS)  

Healthcare business leaders require distinct approaches for successful decision-

making to improve test utilization. Healthcare leaders can use the CAS conceptual 

framework and LSS principles to adapt to changes in a fragmented system. Based on the 

literature, some researchers have not utilized CAS as a conceptual framework to apply to 

the healthcare industry. Still, healthcare leaders can use CAS to improve interconnections 

and relationships to create collaborative behaviors to improve test utilization and reduce 

costs as a network of diverse agents (components) acting in parallel (Holland, 1992). 

Cooperative actions are essential to generate positive outcomes for improved workflow 

processes and cost savings opportunities. As indicated in the literature, physician 

ordering practices are not standardized. Strategies for healthcare leaders to improve test 

utilization are a complicated issue throughout the healthcare industry. Hospital leaders 

should identify successful strategies to improve test utilization and develop tactics to 

improve the team dynamics to adapt best practices through the CAS theoretical lens and 

supplemental conceptual frameworks. 

 Van Beurden et al. (2013) discussed that a CAS is a dynamic network with 

multiple components that act and react to other entities' actions. Van Beurden et al. stated 

that Snowden's Cynefin framework could assist leaders as a supplemental framework 

with understanding CAS by categorizing issues and strategies. The Cynefin framework is 

a management problem-solving model for leaders to assess situations more accurately to 
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make decisions more appropriately based on cause-effect relationships (Van Beurden et 

al., 2013). The Cynefin framework is divided into five domains based on ordered or 

unordered situations. The five domains include complex (unordered), chaotic 

(unordered), complicated (ordered), simple (ordered), and a central domain of disorder in 

the center of the model. The relationships among the five domains could help hospital 

leaders identify best practices from simple to complex and chaotic issues (Van Beurden 

et al., 2013). Van Beurden et al. posited that CAS theory, in conjunction with the Cynefin 

framework, could assist hospital leaders in understanding a situation and selecting the 

most appropriate approach for better decision-making. 

In another research study, Sturmberg and Bircher (2019) stated that CAS theory 

applies to healthcare systems with bottom-up leadership to improve patient care leading 

to improved cost reduction. Healthcare systems are based on purpose, goal, and value for 

operations, which serve as the driver with CAS (Sturmberg & Bircher, 2019). 

Traditionally, healthcare leaders have focused on a top-down structure consisting of 

command, power, and control (Sturmberg & Bircher, 2019). Healthcare leaders can apply 

the CAS conceptual framework to foster bottom-up organizational behaviors that 

empower front-line staff to respond to changing environments to focus on the patient's 

needs contrary to traditional top-down organizational leadership models (Sturmberg & 

Bircher, 2019).  

 Conversely, hospital leaders can apply the CAS theory with bottom-up 

organizational behaviors empowering front-line staff to respond to changing patient 

needs encouraging collaboration, respect, and learning (Sturmberg & Bircher, 2019). 
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Hospital leaders need to provide clear visions for teams and patients to deliver high-

quality, low-cost medical care for patients and society (Sturmberg & Bircher, 2019). For 

example, Sturmberg and Bircher discussed that the Mayo Clinic is one healthcare 

institution that adopted a system driver where the patient's needs come first. The leaders 

at the Mayo Clinic have sustained a successful healthcare organization for over 100 years 

in a constantly changing environment while providing quality patient care. Sturmberg and 

Bircher stated that the Mayo Clinic is considered the benchmark for healthcare 

institutions delivering high-quality patient care for more efficient and cost-effective 

strategies. Hospital leaders could adopt the Mayo Clinic's best practices for effective test 

utilization stewardship. 

 To develop effective test utilization practices, Khan et al. (2018) analyzed the 

CAS theory and established six objectives to apply to health care systems. The objectives 

formulated by Khan et al. included leaders understanding the term "context" regarding 

outcomes and actions with performance; participants respond differently when a complex 

system is recognized; leaders need to manage uncertainty with new approaches; providers 

need to collaborate with patients for a patient-centered approach in a complicated 

situation; leadership is action-based and not traditionally role-based, and new innovative 

strategies require leaders to implement initiatives in complex systems (pp. 3-6). Khan et 

al. highlighted that healthcare systems' complex nature requires leaders to adapt to new 

organizational structures and social changes, since traditional methods are not suitable for 

complicated systems. Khan et al. posited that healthcare leaders should accept the 
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challenges with complex systems and adapt to the uncertainty in a complex environment, 

providing a more in-depth inquiry to improve clinicians' test utilization practices.  

For example, in a multiple exploratory case study including physician assistants 

(PAs), Burrows et al. (2020) investigated the factors associated with successfully 

integrating PAs in healthcare systems as a solution to reduce physician shortages and 

provide team continuity and improve patient experiences. Burrows et al. evaluated the 

integration of PAs in 13 hospitals and six family medicine clinics in four specialty areas: 

family medicine, emergency medicine, general surgery, and inpatient medicine in 

Ontario, Canada. Burrows et al. used the lens of the CAS framework to identify that PAs 

perform an essential role and contribute to healthcare team member relationships that 

support effective communication between patients and the healthcare team, increases 

collaborative care, reduces workflow barriers allowing physicians more time for other 

patients, and understanding the patterns of healthcare team members' interactions with 

various stakeholders in relationship with team behavior dynamics. Burrows et al.'s study 

was significant because healthcare leaders could better understand the PA’s role to 

improve appropriate test utilization through the lens of CAS. 

To further explain complex systems with team member relationships, Ryvicker 

(2017) discussed the behavioral-ecological perspective conceptual framework to address 

healthcare complexities and reduce inconsistencies in navigating the established social 

environment and healthcare infrastructure. Ryvicker theorized that healthcare is 

composed of an ecologically informed process consisting of the spatial distribution of 

healthcare services, individuals, and environmental factors that impact leaders’ decision-
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making and behavior. Ryvicker stated that several healthcare and social dimensions 

(healthcare access, such as availability of services, affordability, transportation, 

education, communication skills with health care providers, and social support) must 

align with healthcare teams and patients to facilitate decision-making, the patients’ 

compliance with treatment, and healthy behaviors for successful changes to reduce 

barriers. Besides healthcare leaders developing the required skill sets to manage 

healthcare complexities, consumers also need to build skillsets to navigate the 

complicated health care system, such as selecting providers, scheduling and following up 

with providers, and evaluating treatment options to improve patient care (Ryvicker, 

2017). 

Carmichael and Hadžikadić (2019) discussed that healthcare leaders facing 

complex problems do not have a specific theory that encompasses every situation. The 

authors addressed those hospital leaders could use the CAS in various changing 

environments to obtain results different from anticipated outcomes to explore complex 

phenomena (Carmichael & Hadžikadić, 2019). Carmichael and Hadžikadić stated that 

agents are used to describe a complex system’s component with CAS, characterized as 

having one or more feedback levels, exhibiting emergent properties and self-organization, 

and producing non-linear dynamic behavior to describe phenomena in a diverse 

environment. 

 With other supplemental conceptual frameworks, multi-agent systems (MAS), 

agents compared to CASs possess simple rules and attributes that are primarily 

autonomous and operate with the knowledge available at the local level in the system 
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(Carmichael & Hadžikadić, 2019). The individual elements are flexible, easily replaced, 

and switched around with similar agents without interrupting the system's features as a 

whole (Carmichael & Hadžikadić, 2019). The agents in a MAS have a specific function 

and are not interchangeable. The MAS follows a strict hierarchy in the system, and the 

agents are distinct and not as flexible as CAS agents because they are heterogeneous 

(Carmichael & Hadžikadić, 2019). For example, the collection tubes required for 

laboratory testing are specific, and laboratorians use the designated tubes following strict 

guidelines where the specialized tubes are not interchangeable for testing. However, 

laboratory tests are constantly developed with flexible agents as new technology becomes 

available to diagnose and treat patients. 

One method that can align the diverse components to enhance the quality of a 

complex healthcare organization for continuous improvement is LSS. In a qualitative 

analysis of 35 Six Sigma and LSS published papers, Honda et al. (2018) found that 

leaders could significantly improve organizational performance when implementing LSS 

principles. Honda et al. discussed that when healthcare leaders combined Six Sigma with 

LSS, there was a reduction in wait times, patient flow improvement, patient satisfaction 

increased, and a reduction in operating costs, leading to substantial savings. Honda et al. 

explained that removing waste is a principle of the lean philosophy and reducing 

variation is a tenet of Six Sigma focuses and combining the two methods are represented 

using the metric stages define (D), measure (M), analyze (A), improve (I), and control (C; 

Honda et al.). Although Honda et al. identified that LSS principles could help healthcare 

leaders positively impact organizational operations, the implementation of LSS requires 
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training and a multidisciplinary team approach, which can pose challenges for successful 

implementation because of the organization’s leadership hierarchy and infrastructure. 

To further explain leaders’ roles with operations, Martinez-Garcia and Hernandez-Lemus 

(2013) discussed that healthcare systems are complex and have historically been viewed 

as linear organizations. However, healthcare systems are complicated and diverse, 

requiring leaders to manage such organizations using an appropriate framework such as 

the CAS conceptual framework (Martinez-Garcia & Hernandez-Lemus, 2013). Martinez-

Garcia and Hernandez-Lemus explained that healthcare leaders are under immense 

pressure and conflict from various sources when managing complex operations where 

systems are complicated, dysfunctional processes and one action can change another 

Area's dynamics even if the outcome was unintentional (Martinez-Garcia & Hernandez-

Lemus, 2013). Martinez-Garcia and Hernandez-Lemus suggested that leaders could 

utilize Six-Sigma as one approach for healthcare leaders to improve organizational 

performance because the strategy incorporates the entire organization's processes instead 

of individual elements or personal agendas to improve complex healthcare systems, 

requiring functional areas to adapt to a cooperative environment with other departments 

and not operate individually. 

Martinez-Garcia and Hernandez-Lemus provided a foundation for healthcare 

leaders to observe complex issues through the lens of CAS to manage organizations that 

could improve inappropriate test utilization efficiently.  

 Soliman and Saurin (2020) found there is a significant relationship between lean 

production and complexity. In an inductive case study, Soliman and Saurin (2020) 
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investigated responses to research questions with semistructured interviews from 

participants at an auto parts manufacturing plant to understand the gap between lean-as-

imagined (how the system design should work) and lean-as-done (how the system works 

in practice). Soliman and Saurin identified several gaps between lean-as-imagined 

and lean-as-done. The gaps identified from complex interacting components in socio-

technical systems included resilience, unexpected variability, varied elements such as a 

diverse workforce, technical diversity, and dynamically interacting factors, such as social 

interactions, which influence lean production and productivity. Although Soliman and 

Saurins’ research study focused on an auto parts manufacturing plant, healthcare leaders 

could apply the results of this study to healthcare institutions as a framework to better 

understand the complexity of lean processes to make improvements. 

 In an effort to improve processes, Mrazek et al. (2020) discussed possible 

strategies to correct potential errors with the total testing process (TTP) from test 

selection to interpretation of tests. According to Mrazek et al., inappropriate test selection 

is the most frequent error by physicians. Physicians’ improper test selection contributes 

to overutilization and underutilization of inappropriate test utilization. Mrazek et al. 

posited that the utilization of the Plan-Do-Check-Act tool, quality improvement 

programs, and Six Sigma could assist with reducing errors with the TTP. According to 

Mrazek et al., approximately 8% of primary care physicians are uncertain on how to 

interpret laboratory results leading to potential errors with patient care (p. 12). Mrazek et 

al. discussed that interpretation of the ordered test results has to be applied in conjunction 

with the patients’ clinical history, symptoms, physical examination, and other diagnostic 
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disciplines for best outcomes. Mrazek et al. posited that in addition to quality 

improvement programs, physicians and other clinical areas need to collaborate with 

laboratorians with the TTP to identify any test utilization errors and improve test result 

interpretation to improve quality patient care.  

To improve test result interpretation and improve quality patient care, Ninerola et 

al. (2020) evaluated Six Sigma publications in a systematic literature review from 1998 

through 2017 to identify leaders' opportunities to apply this methodology to improve the 

healthcare industry. Ninerola et al. reviewed 196 articles from three different databases 

and found that healthcare institutions such as the Mayo Clinic and Mount Sinai Hospital 

in New York have implemented the Six Sigma methodology for continuous improvement 

initiatives. The author's research identified that leaders had used Six Sigma principles to 

improve patient care and safety in various specialties, with 26.5% of the articles revealing 

that leaders of organizations applied a combination of the Lean principles with Six Sigma 

methods to reduce waste and defects (Ninerola et al., 2020, p. 440). Ninerola et al. 

identified that Six Sigma principles could improve management processes and enhance 

patient care, which healthcare leaders could apply to improve physicians' test utilization.  

 The developers of Six Sigma focused on responsibility and performance, and Ho 

and Pursley (2021) stated that healthcare professionals must take responsibility for 

improving patient care value. The researchers identified several tools and 

recommendations to assist providers with improving value and efficiency with clinical 

decision-making. The first tool is the Three Whys, adapted from Toyota’s lean 

manufacturing processes to identify the root cause of a problem or defect (Ho & Pursley, 
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2021). For example, the question Why? is asked by the healthcare leaders why something 

happened. Another Why? question is asked based on the response of the first Why? 

question and a third Why? question is asked based on the answer from the second Why? 

question until the root cause of a situation can be identified. A second tool is to “test the 

test,” where providers ask the following questions when ordering diagnostic tests (Ho & 

Pursley, 2021, p. 4):  

• What will the medical team do if the test is positive?  

• What will the medical team do if the test is negative? 

• Is the diagnostic test necessary at this time?  

 Other recommendations include appointing a value-added champion, using the 

electronic medical record (EMR) to alert clinicians to reconsider non-value-added tests, 

and random value audits (Ho & Pursley, 2021). Ho and Pursley explained that process 

flow diagrams and priority matrices are essential for leaders to understand complex 

systems to prioritize the order of changes associated with quality to reduce waste and 

overutilization of diagnostic tests.  

Alternative Conceptual Frameworks 

 Similar to CAS, healthcare leaders can use other alternative conceptual 

frameworks to understand complex systems. Lartey (2020) discussed leaders of 

organizations deal with constant technological advancements and globalization efforts 

creating challenges with managing businesses. The chaos, complexity, and contingency 

theories are three conceptual frameworks that leaders can apply to understand and adapt 

to the evolving changes and challenges in the healthcare industry (Lartey, 2020). The 
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chaos, complexity, and contingency theories possess some similarities and distinct 

differences from CAS, providing different lenes for leaders to manage organizations 

more efficiently.  

Chaos Theory 

 Karaman et al. (2019) discussed that Chaos theory is often difficult for leaders to 

understand and predict all the elements in a system. Such components include order, the 

butterfly effect, attractors, and fractal structures (Karaman et al., 2019). Chaos does not 

indicate disorder but represents unpredictability with systems’ order (Lartey, 2020). 

Lorenz (1993) used a metaphor, the butterfly effect, to help explain unpredictable changes 

depicted in chaos theory, where small, simple changes in a system could lead to more 

significant changes in a later stage of the process. Henri Poincare, a mathematician, was 

an early supporter of the chaos theory with his work involving cross-sections of attractors 

to explain similarities and gaps with celestial mechanics (Lartey; Lorenz, 1993). 

Behaviors occurring in the system are not random, and an attractor causes unpredictable 

behavior. Lartey (2020) stated that patients’ (attractors) unpredictable behaviors are 

present even in simple systems. For example, a physician’s decision about managing a 

healthy patient can lead to unforeseeable outcomes for the patient in the later stages of 

their healthcare process. Lastly, in chaos theory, fractal elements (fragmented parts or 

patterns) are not the same and often behave chaotically; however, the fractals show some 

similarities to configure with the whole component (Karaman et al., 2019). 

  Demir et al. (2019) discussed that chaos theory continued to evolve based on the 

work of meteorologist Lorenz, who identified that small changes in a system could lead 
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to significant, unpredictable outcomes, as explained with the butterfly effect metaphor (p. 

1226). Lorenz described that the butterfly effect starts with a butterfly flapping its wings 

(minor changes) in Beijing, China could cause unpredictable outcomes, such as 

hurricanes in Washington, D. C. (p. 1226). Demir et al. explained that behaviors 

occurring in systems are not random and are caused by an attractor. For example, a 

patient would be an attractor when seeking care from a healthcare professional. However, 

clinical treatments for individuals with the same illness can differ, demonstrating an 

unpredictable and non-linear system. Although the chaos theory is a conceptual 

framework that healthcare leaders can utilize to explain healthcare systems' complexities, 

in contrast to the CAS theoretical framework, healthcare leaders cannot adapt to changes 

with the chaos theory.  

 Raisio and Lundstrom (2017) further explained the chaos theory by analyzing 

three movies, Chaos Theory, The Butterfly Effect, and Mr. Nobody. Raisio and 

Lundstrom found that the movie Chaos Theory described chaos as uncontrollable, 

disorderly, and random, making future predictions impossible for individuals leading to 

making new choices causing path dependence, also known as bifurcation; The Butterfly 

Effect illustrated that chaos is so complex that control is impossible, and conflict is 

inevitable, and Mr. Nobody depicted individuals as part of the chaotic system and 

knowing when they should facilitate different choices. Based on the themes of the 

movies, Raisio and Lundstrom posited leaders should not try to control chaos as 

individuals must find ways to cope with the disorder because chaos is uncontrollable.  
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 To understand ways to cope with chaos, Prestia (2020) discussed that healthcare 

organizations are settings for chaos, and leaders cannot assume that all individuals are 

working toward a common goal and must recognize when individuals could purposefully 

cause disruptions to team progress, adding a new dimension to chaos in healthcare 

(Prestia, 2020). Prestia explained that some individuals intentionally create turmoil and 

gain energy from generating chaotic situations, which could serve as a mechanism for 

such individuals to hide their lack of skills or inability to complete assignments and have 

little concern for the impact of their actions. Prestia posited leaders must be vigilant to 

detect contrived chaos, which applies to physician behavior, and engage other team 

members’ help for support, such as human resource officers and chief medical officers. 

 In another research study, Saqr et al. (2020) applied the chaos theory using a 

naturally occurring chaotic system, physiologic vascular blood flow, utilizing the solution 

from Navier-Stokes’s equation and Doppler ultrasound measurements of the carotid 

artery from healthy volunteers. Saqr et al. observed that the properties of physiologic 

blood flow are unstable and turbulent because of the cascade of kinetic energy, which is 

significant for researchers to understand the hemodynamic patterns with blood viscosity 

with peripheral and intracranial aneurysm blood flow. Saqr et al. explained that change is 

constant and produces unexpected results where leaders can evaluate situations from 

different perspectives using chaos theory; however, leaders need CAS theory to adapt to 

the changes. 

Chaos is inevitable and often intensifies during crises. Postavaru et al. (2021) 

discussed that healthcare leaders face challenges with decision-making when confronted 
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with crises such as COVID-19. Postavaru et al. applied the chaos theory lens to develop a 

mathematical model based on patient’s chaotic conditions of susceptibility, exposure, 

infectiousness, and removal (SEIR) to analyze the patient’s complex and chaotic 

behaviors observed with the COVID-19 epidemic to calculate the number of infections as 

a mechanism for reliable information during times of disorder. Postavaru et al. posited 

that the mathematical model could provide vital information for healthcare leaders to 

support evidence-based decision-making in times of chaos. 

Complexity Theory 

  Complexity theory is an alternative framework that leaders can use to simplify 

complex systems. The complexity theory is similar to the chaos theory by simplifying 

complex systems. However, the difference between the chaos and complexity theories is 

emergence (Lartey, 2020). In a complex system, emergence is described as new 

interactions of subcomponents creating new properties where decisions at the micro-level 

transmit to the macro-level (Lartey, 2020). Another difference between the chaos and 

complexity theories is that chaos systems are random, and complexity theory deals with 

non-random systems (Lartey). 

 To further explain complexity theory, Ferreira and Saurin (2019) investigated 

kaizen (continuous improvement) projects using lean principles influenced by the 

complexity theory in designing and assessing kaizen projects. Ferreira and Saurin 

conducted 13 semi-structured interviews and evaluated participant observations with 

kaizen projects involving preparing medications for patient administration at a large 

tertiary teaching hospital in Brazil. Ferreira and Saurin found that removing unnecessary 
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complex processes reduces waste, including the design of kaizen projects, such as slack 

in the design, allowing leaders to manage variability, assessing unintended consequences, 

and considering stakeholders' perspectives when making decisions that could increase 

disruption in the process. Transparency with personnel was an element that supported the 

detection of deviations and reduced the potential for disruption (Ferreira & Saurin, 2019). 

Although Ferreira and Saurin identified factors for a practical kaizen framework through 

the lens of the complexity theory, this study was limited to only five kaizen projects and 

did not assess the framework's long-term effects. 

Long et al. (2018) discussed that the healthcare industry is complex and 

challenging for innovation. Long et al. stated that healthcare leaders could use the 

complexity theory and simulation modeling to explain the multifaceted components of 

healthcare systems to identify patterns of interactions with agents and between the agents 

and the environment to understand complicated settings. Long et al. identified that 

complexity theory deals with agent interactions and emergent system outcomes; however, 

there is a lack of knowledge surrounding the challenges of working within CASs. Long et 

al. argued that the only way for individuals to see the outcome of a CAS is to observe the 

system as a whole, rather than only evaluating the separate components. Long et al. 

posited similarities exist between pragmatism and complexity theory, such as sensitivity 

to the research background, a focus on applied research, and valuing the different forms 

of knowledge (p. 7). Long et al. suggested that a pragmatic complexity theory approach 

provides healthcare leaders with a flexible framework to apply to a continuously 

changing healthcare environment to enhance organizational operations.  
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 To enhance organizational operations, Greenhalgh and Papoutsi (2018) reviewed 

five articles from the British Medical Journal related to complexity principles applied in 

healthcare systems. Greenhalgh and Papoutsi reviewed articles related to topics in 

complexity, including mental health services, respiratory conditions, medicine 

management, hospital-based rapid response teams, system-level accreditation 

mechanisms, and digital health solutions (Greenhalgh & Papoutsi, 2018). Greenhalgh and 

Papoutsi observed several central themes in the articles, such as researchers in healthcare 

services should use more diverse methods to research complex systems, researchers 

should develop new ways to work productively with insufficient data, and senior leaders 

could use simulation modeling to understand strategic decision support strategies to adapt 

to unpredictable situations. Greenhalgh and Papoutsi posited researchers and clinicians 

must learn to handle unknown, unpredictable, and emergent situations with a systems 

mindset to recognize changing interrelationships within a system and adapt to unexpected 

changes.  

To understand changing interrelationships within a system, Horvat and Filipovic 

(2020) performed a quantitative study of 70 public, secondary, and tertiary health 

organizations in Serbia and analyzed the effectiveness of leadership styles using quality 

indicators in complex healthcare organizations through the lens of complexity leadership 

theory. Horvat and Filipovic evaluated the results from a survey conducted from a sample 

of 189 doctors in management positions measuring the differences in access to care and 

quality of care with administrative, adaptive, and enabling leadership styles. For example, 

leaders possessing the adaptive leadership style positively influenced the patients’ length 
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of hospital stay, leaders possessing the enabling leadership style demonstrated a higher 

percentage of hospital readmissions, and leaders who exhibited the administrative 

leadership style effectively monitored the interactions with individuals in the organization 

and recognized barriers to workflow functions (Horvat & Filipovic, 2020). Horvat and 

Filipovic identified differences in leadership styles regarding quality indicators, which 

could be significant when leaders make workflow changes to improve test utilization by 

clinicians. 

Contingency Theory 

 One of the contingency theory constructs is that there is a relationship between 

leaders’ leadership styles and managing situations that arise based on the circumstances. 

Lartey (2020) explained that the contingency theory is an approach that depends on the 

situation, and there is not just one best way for leaders to solve a crisis. Leaders need the 

skills to assess conditions as decision-making is contingent on the circumstances. 

 Subri et al. (2020) described Fiedler's contingency theory as the relationship 

between leadership models and the situations to be handled that influence a leader's 

success. In a literature review, Subri et al. (2020) found that crises, such as COVID-19, 

require leaders to change leadership approaches and the tasks associated with planning, 

decision-making, goal setting, and maintaining relationships with other individuals in an 

organization. Subri et al. posited that leaders should make decisions based on the latest 

available facts, and planning is essential for the successful implementation of objectives.  

 Waters (2020) stated that healthcare providers should integrate theory and 

practice to facilitate best practices, especially nursing. The author reviewed several 
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theories; however, contingency theory was the most significant because group 

performance is contingent on leadership styles, situations, and the effectiveness of a 

leader’s behavior and demonstrates the relationship between leadership actions and tasks 

to find the best approach to react to a situation contingent on the team (Waters, 2020). 

Waters explained that patient management teams can deliver various options for solutions 

that align with the nursing care teams for patient care delivery through the lens of the 

contingency theory. Although Waters focused on the nursing sector, integrating theory 

and practice, the information could apply to other healthcare professionals, such as 

physicians. 

 To support integrating theory and practice, Engelseth et al. (2020) evaluated three 

cases to assess information technology as a solution to support the logistics of healthcare 

services in a qualitative narrative case study. Engelseth et al. facilitated focus groups and 

semi-structured interviews through the lens of complex systems thinking. Engelseth et al. 

observed the logistics of workflow supplies at a hospital in Thailand, waiting list issues 

from an outpatient psychiatry clinic at a Norwegian Hospital Trust, and the workflow and 

effective communication with patients transferred between a hospital and home care 

facilities at a Norwegian municipality. Engelseth et al. found that combining the 

contingency theory with complex systems thinking provides leaders a framework to 

structure information technology systems to support the logistics of various complex 

healthcare services and improve the quality of information transmitted. Engelseth et al.’s 

study is significant because many solutions to improve physicians’ test utilization include 

IT solutions. 
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Inappropriate Test Utilization 

 Vrijsen et al. (2020) identified physicians' overutilization of laboratory tests as an 

inappropriate practice. Some reasons for test overutilization were physicians not being 

aware of the issue (inappropriate test utilization) and the consequences of patient safety 

and financial impact. Vrijsen et al. stated that personal factors played a role in test 

overutilization. Several physicians in the study indicated that feelings of insecurity were a 

contributing factor when ordering tests. Another cause of overutilization discussed by 

Vrijsen et al. was the resident's preceptors' lack of feedback to provide constructive 

criticism as an educational opportunity to improve laboratory test selection. 

 Clouzeau et al. (2019) stated that few studies had provided long-term strategies 

for healthcare leaders to efficiently utilize diagnostic tests, as many laboratory tests are 

overused in hospitals, causing increased costs. Clouzeau et al. discussed that the 

multifaceted intervention included unbundling classic panel tests, education for junior 

residents, including asking questions such as “Do I really need it?” and positive 

encouragement included in daily physician round discussions would provide a strategy to 

allow necessary laboratory tests with sustainable results (p. 10). Clouzeau et al. studied 

two intensive care units (ICU) in a university teaching hospital with the same patient case 

mix. The ICU implemented the multifaceted intervention with new guidelines for 

appropriate test utilization, and the other ICU did not implement the multifaceted 

intervention. Clouzeau et al. (2019) found that multifaceted intervention guidelines for 

test utilization decreased ICU-patient days by 22 days, which led to a reduction in costs. 

The researchers stated that multifaceted interventions did not increase patient harm or 
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diagnostic delays, making the interventions safe and sustainable. The multifaceted 

interventions require physician commitment and other healthcare professionals involved 

in the patient’s care to sustain results, and quarterly feedback with nursing and medical 

staff members with meaningful educational content to identify improvement 

opportunities were critical for sustainment (Clouzeau et al., 2019).  

 Harb et al. (2019) explained clinicians contribute to increasing health care costs 

because of laboratory testing overutilization compared to any other clinical service. The 

researchers examined several interventions at Yale New Haven Health to improve test 

utilization, including reducing obsolete or misused tests, duplicate orders, and daily 

routine lab testing. Harb et al. removed the obsolete or misused analytes from the testing 

formulary, installed electronic, hard stops, and a “No Labs Needed” alert to display on 

the computer to improve communication between shifts significantly reduced duplicate 

tests (p. 5). The researchers implemented weekly emails as a form of feedback to 

commend the clinicians who ordered tests the most wisely and monthly meetings to 

review test utilization metrics as an educational opportunity to change the culture of 

laboratory ordering practices. Furthermore, Harb et al. stated that the interventions 

generated cost savings of approximately $100,000 based on the results of appropriate test 

stewardship initiatives regarding ordering practices for medical decisions (p. 7). Other 

hospital leaders could adopt such interventions as an integrated approach with people, 

systems, and technology to improve overall laboratory test stewardship. 

 In addition to the research study by Harb et al. (2019), Nqeto et al. (2020) 

conducted an audit of laboratory test utilization practices by obstetricians over 2 months 
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in the obstetric unit at Inkosi Albert Luthuli Central Hospital Kwazulu-Natal, South 

Africa. Nqeto et al. analyzed laboratory tests performed on 39 patients admitted to the 

obstetric unit during the study. The authors found that when physicians selected tests to 

be analyzed, 51% were not clinically indicated, and in 27% of the laboratory tests 

indicated, the physicians chose the wrong priority (Nqeto et al., 2020, p. 37). Nqeto et al. 

(2020) discussed that most individual test orders placed by providers were clinically 

indicated for patient care compared to panel tests suggesting that physicians should order 

single tests when possible. Nqeto et al. (2020) identified a cost savings of 52.1% when 

physicians ordered clinically indicated tests during the research study (p. 38). The authors 

posited that physician orders should be based on the patient's condition and not on the 

clinician's routine preferences because physicians' increase in the selection of stat testing 

could increase costs compared to routine laboratory tests and lead to an overuse of the 

stat priority, where the urgent tests become handled as a regular priority (Nqeto et al.). 

  Along with Nqeto et al. (2020), Cadamuro et al. (2018) analyzed physicians' 

laboratory test ordering practices in the University Hospital of Salzburg, Austria, and 

survey responses from 299 healthcare employees regarding the reasons for not reordering 

any canceled tests. Cadamuro et al. focused on the causes of the number of canceled tests 

and not reordered for potassium, lactate dehydrogenase, aspartate-aminotransferase, 

activated partial thromboplastin time, and prothrombin time/INR. Cadamuro et al. 

concluded that 60-70% of the survey's focused tests were most likely inappropriate or 

produced debatable clinical importance (p. 91). Cadamuro et al. posited several strategies 

to improve the overutilization of test orders by physicians, including educational 
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programs, diagnostic algorithms, reflex testing, and demand management, developing re-

testing intervals, standardizing test panels, and gate-keeping initiative. Cadamuro et al. 

suggested a new strategy to involve laboratorians to collaborate with clinicians regarding 

laboratory test utilization stewardship for improved patient and economic outcomes.  

 To improve test utilization stewardship, Morjaria and Chapin (2020) discussed 

that the number of clinical laboratory tests available for physicians to order has more than 

doubled in the past twenty years to > 3500 tests, and molecular tests are being used by 

physicians more often for infectious disease diagnoses (p. 1109). In a case study, 

Morjaria and Chapin found that a physician ordered expensive, unnecessary molecular 

tests on a patient that was not showing any improvement, and death was imminent in this 

situation. Morjaria and Chapin stated that many providers do not know what molecular 

tests to order or how to interpret the results, demonstrating that physicians must examine 

the patient’s clinical condition and history in conjunction with laboratory results. 

Morjaria and Chapin suggested that healthcare leaders could implement a diagnostic 

stewardship program or committee as a strategy to reduce the number of unnecessary 

tests. A diagnostic stewardship program or committee would provide oversight, assist 

providers in prioritizing their decision-making, encourage physicians to be good stewards 

of expensive molecular testing, and improve patient care.  

 Wempe et al. (2020) further examined the financial impact of molecular testing 

with oncologists’ use of diagnostic testing of patients with advanced non-small-cell lung 

cancer (NSCLC). Wempe et al. conducted a short survey with 150 oncologists and 815 

patient chart reviews from patients with stage IV NSCLC. Wempe et al. found that 65% 
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of the oncologists indicated that the patient’s insurance factored into their decision-

making when ordering molecular diagnostic tests to assist with the diagnosis and 

treatment of patients with NSCLC (p. 116). Wempe et al. discovered that physicians are 

ordering molecular tests more often for cancer test screenings to assist with diagnoses, 

even though molecular tests are expensive. Wempe et al. identified two recommendations 

from their research. The first recommendation is for policymakers to improve the 

insurance regulatory system to benefit the patient (Wempe et al., 2020). The second 

recommendation is for the payers to develop a minimum set of diagnostic tests initially 

covered by insurance as early testing is critical for cancer diagnoses (Wempe et al., 

2020). The research study by Wempe et al. identified a novel perspective regarding costs 

and insurance coverage as influencing oncologists’ decision-making with molecular test 

utilization, which could be applied to other specialty physicians’ test utilization.  

  In a cross-sectional descriptive study of 85 physicians at Upazila Health 

Complexes in Bangladesh, Islam and Awal (2020) analyzed data from participants' 

questionnaires regarding their clinical-decision making practices. Islam and Awal found 

several factors influencing physicians' clinical decisions regarding prescribing 

medications, ordering laboratory tests, lengths of visits, counseling patients, and referring 

patients to other providers or hospitals. Professional and personal social networks were 

the two primary factors influencing physicians' clinical decision-making processes (Islam 

& Awal, 2020). Other contributing factors influencing physicians' ordering practices for 

laboratory tests were the patient's economic condition, providers' workload, patients' 

demands, and physician knowledge (Islam & Awal). 
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 In a qualitative review of databases, Lillo et al. (2021) examined 24 studies that 

included interventions to maximize physicians’ use of laboratory tests. Lillo et al. found 

that 66% of the reviews consisted of a single intervention, while other studies were 

composed of a combination of high-quality interventions that maximized primary care 

physicians’ test utilization (p. 11). The interventions included: administrative changes to 

test profiles, such as short cut menus, education, feedback reports, hard blocking that 

rejects clinicians’ inappropriate test orders, and soft blocking consisting of alerts for test 

indications that could be overridden by providers with justification (Lillo et al., 2021). 

Although Lillo et al. identified several effective interventions to improve physicians’ test 

utilization, more research is needed to evaluate the effectiveness of the hard and soft 

blocking of tests in combination with other interventions.  

 In a realist ethnographic study and a literature review, Duddy et al. (2021) 

evaluated primary care physicians' decision-making processes when selecting laboratory 

tests to understand how interventions work with healthcare stakeholders. Duddy et al. 

found that primary care physicians order laboratory tests for a variety of reasons. One 

significant reason is that some clinicians chose the efficiency-thoroughness trade-off 

(ETTO) by using laboratory tests as an easy intervention when managing heavy 

workloads with limited time to evaluate patients. Another reason for physicians' 

inappropriate test ordering practices included defensive medicine practices to minimize 

the risk of missing a diagnosis (Duddy et al.). Although Duddy et al. identified reasons 

for primary care physicians' decision-making influenced by ETTO for inappropriate test 
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utilization, future researchers need to consider the consequences of substituting efficiency 

for attention to detail with physicians' test utilization ordering practices. 

 Ziemba et al. (2018) discussed that laboratory test results should complement a 

patient's clinical condition as approximately 70% of laboratory tests assist providers with 

making clinical decisions (p. 2). Ziemba et al. analyzed the ordering patterns of providers 

grouped by specialties and patient population in a hospital, not named (p. 2). Ziemba et 

al. developed a utilization index (UI) formula based on the providers' ordering patterns 

and the results of the UI allow leaders to develop an illustrative heatmap to demonstrate 

improvement opportunities. The UI is derived by the formula [provider volume of a 

specific test/provider volume of all tests]/[cohort volume of a specific test/cohort volume 

of all tests] (Ziemba et al., p. 8). Although Ziemba et al. identified a useful tool to 

measure physicians' ordering patterns for improvement of inappropriate test utilization 

and reducing costs, the UI formula results should be evaluated by hospital leaders with 

caution since the results were based on physicians' variations with ordering practices and 

not on incorrect ordering patterns. 

 To review ordering practices, Rearigh et al. (2021) examined inpatient and 

outpatient negative or inconclusive COVID-19 rt-PCR test results at an academic medical 

center in Omaha, Nebraska. Rearigh et al. (2021) observed that 275 total patients, 94% 

demonstrated 94% negative results and 6% inconclusive results requiring at least one 

additional test (p. 338). Patients' repeat testing who initially tested negative provided 

minimal value because the 275 patients tested, only two patients tested positive after an 

initial negative test result (Rearigh et al., 2021). Rearigh et al. posited that one correctly 
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obtained sample within the first 7 days of a patient's illness is appropriate for testing to 

rule out COVID-19. Diagnostic stewardship is critical to improving the COVID testing 

process to conserve supplies that could apply to other testing practices. 

 Mohammed-Ali et al. (2021) discussed that revising laboratory test requisitions is 

one strategy to reduce unnecessary laboratory testing. Mohammed-Ali et al. conducted a 

laboratory requisition review with a steering committee that included family medicine 

physicians, a nurse practitioner, lab medicine specialists, and a quality improvement 

specialist evaluating laboratory tests used by the family medicine department from three 

healthcare institutions in Toronto, Canada. The steering committee evaluated 99,413 

laboratory tests and removed laboratory tests from the requisition form based on 

evidence-based literature, including laboratory tests that were overutilized (aspartate 

aminotransferase, folate, urea, and erythrocyte sedimentation rate), outdated (amylase, 

creatine kinase), or infrequently needed in family medicine (Mohammed-Ali, 2021, p. 1). 

Mohammed-Ali et al. identified that revising the family medicine laboratory requisition 

was a simple strategy to improve family physicians’ test utilization, which could be used 

in other specialty areas to promote appropriate test utilization and reduce costs.  

  Along with revised family medicine laboratory requisitions, physicians are 

receiving increased demands from patients for laboratory tests. Gamsızkan et al. (2020) 

stated that many family medicine physicians encounter patients' demands for laboratory 

tests even when the patients do not have any specific complaints. In a 6-month study of 

face-to-face interviews with 278 who requested laboratory tests in a family practice in 

Erzurum Palandöken Adnan Menderes Family Health Center located in Turkey, 
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Gamsızkan et al. found that the main reasons patients request laboratory tests included 

concerns about their health, such as non-specific symptoms, media warnings, and patients' 

high-stress levels. Family physicians often practice defensive medicine to avoid strained 

patient-physician relationships at the risk of laboratory test overutilization due to 

accommodating patients' requests for laboratory tests leading to increased unnecessary 

health information burdens for the patient (Gamsızkan et al.). Gamsızkan et al. posited 

that family medicine physicians should effectively communicate with their patients using 

an evidence-based approach for better health outcomes and balance the expectations of 

diagnostic tests.  

 Balancing test utilization with testing demands can present challenges. Nekkanti 

et al. (2020) discussed that COVID-19 had generated many changes and challenges for 

healthcare providers, such as testing every patient for COVID-19 for elective surgery 

procedures. In a 3 month study of 262 cancer patients in India, Nekkanti et al. found that 

241 (92.1%) patients tested negative and underwent the scheduled surgery as planned, 

and 21(8.0%) of patients were asymptomatic but tested positive (p. 1289). The positive 

COVID-19 cancer patients were quarantined, and the elective surgery was postponed 

until the patients achieved two negative tests. Nekkanti et al. posited that the preoperative 

COVID-19 testing was beneficial in their institution; however, additional testing 

resources, such as COVID-19 tests and collection supplies, might not be available in 

other facilities, causing issues with test utilization. 
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Application of CAS with Test Utilization 

 The healthcare industry is complex, requiring healthcare leaders to deliver patient 

care in a more systematic and structured way that provides quality services while 

exercising good stewardship over healthcare expenses. Penney et al. (2018) performed a 

quantitative study utilizing a convenience sample with the CAS theoretical framework to 

evaluate if patient care transitions aligned with implemented complex processes led to 

better outcomes. The study consisted of extensive literature reviews that focused on 

hospital readmissions that met the systematic care criteria. The study revealed that almost 

all interventions involved a change in interconnections. For example, the highest 

responses were the CAS characteristics of learning and self-organization (Penney et al.). 

Changes to learning and self-organization require healthcare leaders to adapt to new 

organizational designs to improve complex systems. 

 According to Tang et al. (2017), healthcare systems operate under ineffective 

processes implemented by leaders and do not meet the industry's needs. New approaches 

need to be employed by healthcare leaders to adapt to the healthcare industry's changing 

environment. To be successful, government officials must acknowledge the complexities 

of the healthcare system and support the system's separate stakeholders (Tang et al., 

2017). Tang et al. suggested that leaders in healthcare systems must balance the 

relationships between stakeholders and shift from top-down directives and be receptive to 

bottom-up feedback for organizations to adapt to complex systems. The research 

conducted by Fryer and Smellie (2013) supports the study by Tang et al. that local 

decisions should be based on national guidance and involve the key stakeholders, 
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including laboratory professionals. Tang et al. proposed to include the laboratory on the 

front end to improve communication from regulatory agencies and develop a relationship 

with all stakeholders when developing testing guidance for improved test utilization. 

 Team involvement is essential to improve diagnostic stewardship. Pype et al. 

(2018) used the CAS theoretical framework to understand team dynamics. The qualitative 

study consisted of interviews to evaluate team characteristics. Pype et al. interviewed 

three groups of nurses: palliative home-care nurses, community nurses, and nurse 

practitioners using deductive and inductive approaches in the research study. The 

deductive approach used the CAS coding principles, and the inductive approach 

identified the patterns of the codes for the CAS constructs to analyze the interviews from 

the participants (Pype et al.). The coding analysis demonstrated that team members 

functioned independently within specific guidelines to operate within their environment. 

However, when the team members did not work together cohesively, new undesirable 

behaviors emerged. 

 Pype et al. (2018) demonstrated how healthcare leaders could explain the patterns 

of the interactions between team members concerning team behavior using CAS. The 

CAS theoretical framework used in the study by Pype et al. also correlates with some 

barriers encountered with the lean philosophy, such as a lack of leadership support, 

commitment, participation, and professional skills, which affect team dynamics (Amran 

et al., 2020). The research study by Pype et al. provided awareness of how team members 

behave with structured processes, such as team members functioning with ground rules, 

and teams that operate based on history are more cohesive. However, the lack of unity 
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among individual team members produces undesirable effects (Pype et al.). The research 

utilizing CAS provides the lens for healthcare leaders to evaluate and better understand 

the behaviors exhibited by healthcare providers with test utilization practices as people 

management is a barrier with lean principles, as discussed by (Amran et al.). Healthcare 

leaders must commit to implementing lean principles to improve physicians' 

inappropriate test utilization issues for successful change management. 

 Some business and clinical leaders have difficulties implementing change 

management initiatives for integrated care (Harnett et al., 2020). One of the challenges is 

that the business and clinical leaders have other competing responsibilities when 

initiating new care models. Another challenge is that leaders fail to recognize the 

characteristics of a CAS. Harnett et al.'s research focused on utilizing a framework 

instead of care models to improve integrated healthcare with the elderly population. The 

researchers used an integrated literature review and a rapid review to investigate 

strategies that worked best for an integrated care program for older persons in Ireland. 

Harnett et al. stated that the framework approach builds commitment and ownership and 

includes evidenced-based pathways with best practices for an improved model for 

appropriate test utilization. 

 Werder and Maedche (2018) provided another practical application of CAS 

relating to teams and the healthcare arena with clinicians in responding to an ever-

changing environment. The authors tested three hypotheses in a quantitative study 

regarding team dynamics to explain team agility as an emergent state, such as trust, 

cohesion, and emotions, using the CAS theoretical framework (Werder & Maedche, 
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2018, p. 833). Werder and Maedche (2018) described agility as a team-level phenomenon 

when responding to a crisis. Team agility is an emergent phenomenon, which helps to 

explain the characteristics of self-organizing teams. Werder & Maedche demonstrated 

that software could help identify the strengths and weaknesses of teams to assess a team's 

agility because software development teams are considered a form of CAS. According to 

Werder and Maedche, CAS involves three sectors: local, global, and contextual (Werder 

& Maedche, 2018). Werder & Maedche provided a practical application of CAS relating 

to teams and the healthcare arena with clinicians in responding to an ever-changing 

environment; however, more research is needed to investigate the relationships between 

systems. 

 The research study by Pype et al. (2018) correlates with Werder & Maedche's 

(2018) study. The team member’s relationships impact the team’s agility, education, and 

practice with appropriate test utilization practices in laboratory medicine. Teams must 

demonstrate self-organization as a vital component in the healthcare sector. Healthcare 

contains many unstructured relationships that can cause chaos. Holden (2005) described 

that the hospital staff serves as individual agents in a complex system. However, the 

individual staff members must adapt and work together within the system as defined by 

the CAS theoretical framework (Holden). The challenge is for individuals to not only 

convene in times of a crisis but during non-chaotic times (Holden). As discussed by 

Werder & Maedche, self-organization occurs at the local level. The study by Holden 

applies to the COVID pandemic crisis, where hospitals are continuously adjusting and 
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reforming their strategies regarding test utilization to serve the local community 

population in addition to the regular hospital patient populations. 

 Gomersall (2018) described that individual’s behaviors in healthcare exhibited 

disorganized actions. According to Gomersall, the behavior of individuals is related to a 

causal chain reaction. For example, the beginning of the sequence starts with beliefs that 

develop from the stimulus situation or a person's past experiences (Gomersall). The team 

members' beliefs translate into an automatic and simultaneous attitude about a situation 

or event, guiding the involved participants (Gomersall). Gomersall examined the 

relationship between attitude and beliefs in a quantitative study to calculate behavior 

consequences. Gomersall discussed that the CAS theory impacts an individual's behavior 

and creates a response for actions within a system, creating adaption. The CAS 

theoretical framework agents are interconnected, and one step causes reactions from the 

next activity, which can generate unpredictable changes within the system. 

 Other researchers have investigated the dynamics of team behaviors and the 

relationship of individuals in a chaotic environment. For example, Diaz et al.’s 

(2017) qualitative research supports team members’ self-organization with the CAS 

theory described by Holden (2015). The importance of stakeholders’ relationships within 

healthcare systems cannot be overemphasized. As a result, the disconnected nature of 

healthcare system structures, the CAS theory can provide the framework to reduce the 

stress imposed in a chaotic environment. Another component to consider, as described by 

Diaz et al., is leadership. Leaders should be involved with adapting to situations to 

develop solutions for successful outcomes. Leadership involvement validates the research 
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conducted by Werder & Maedche (2018) as management support and development is 

essential in successfully influencing team dynamics.  

 To further explain the role of management support and team dynamics, Uhl-Bien 

and Arena (2018) conducted a theoretical analysis of leadership frameworks required for 

organizational adaptability in complex organizations. Uhl-Bien and Arena analyzed 

individuals' characteristics adapting to changing demands, dynamic capabilities, 

innovation, networks, and complex leadership frameworks. Uhl-Bien and Arena 

discussed new skills are required for leaders to challenge the status quo in CASs. In 

contrast, leaders in non-adaptive complex systems are focused on efficiency and control. 

Leaders who are adaptive in complex systems embrace new innovative ideas, which 

sometimes creates tension and conflict with risk-taking (Uhl-Bien & Arena). When 

leaders work collaboratively, a balance between innovation and conflict develops for 

more productive results (Uhl-Bien & Arena). Uhl-Bien and Arena's (2018) research is 

significant because leaders could use the leadership framework for implementing 

initiatives in complex organizations, such as strategies to improve physicians' test 

utilization ordering practices.  

 To improve physicians’ test utilization ordering practices, Glover et al. (2020) 

discussed that innovation in the healthcare industry is challenging to implement because 

of the different clinical prevention methods, diagnoses, treatment options, increased 

interdisciplinary care, and team members being interdependent, which leads to 

unpredictable behavior requiring more adaptive solutions. The attitudes and motivations 

that influence teams and departments within CAS are different with complex systems 
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because team members are more interested in innovation when team members can 

demonstrate their capabilities (Glover et al., 2020). Glover et al. observed that complex 

working environments are different between units, and unit complexity is often 

associated with adverse patient and system outcomes influencing innovation 

performance. Hospital unit complexity was associated with higher innovation 

performance when autonomy is low (Glover et al.). Hospital leaders must provide 

direction and guidance for the leaders of hospital units and emphasize the intended 

innovation procedures to generate desired outcomes when complicated treatments are 

needed for patients; the staff should have less autonomy in such situations (Glover et al., 

2020).  

Strategies to Mitigate Inappropriate Test Utilization 

 There are many factors that contribute to physicians’ inappropriate test utilization. 

Hall et al. (2019) discussed there is a worldwide demand to reduce unnecessary medical 

tests, treatments, and procedures. Physicians need to be involved with resource 

stewardship for test utilization, which begins with the residents. The authors stated that 

residents are often the first and last physician a patient encounters during hospital stays. 

Residents are often given autonomy when ordering tests with little oversight regarding 

appropriateness, resulting in a higher rate of inappropriate test utilization than practicing 

physicians (Hall et al.). Residents need to be educated as part of their curriculum on 

being good stewards of resources and ultimately developing appropriate ordering 

behaviors. The potential strategies discussed in this section are from the professional and 

academic literature available on the subject.  
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 Sohail et al. (2020) discussed that frequent laboratory testing ordered by 

physicians for critically ill pediatric patients leads to test overutilization. However, 

repeated requests for laboratory tests can cause additional issues such as anemia, patient 

discomfort, and erroneous lab results contributing to incorrect diagnosis and treatments 

(Sohail et al.). The authors conducted a retrospective review of all children's medical 

records ranging in age from 1 month to 16 years admitted to the pediatric intensive care 

unit (PICU) for 6 months (Sohail et al.). Sohail et al. (2020) focused on three main 

categories: diagnostic/screening tests, hemostasis tests, and therapeutic monitoring tests 

to analyze the clinical indications and appropriateness for laboratory test orders and 

found that one-third of the tests performed were inappropriate. The researchers also 

stated no established standard guidelines existed for physicians to order laboratory tests 

for PICU patients contributing to improper decision-making practices. Sohail et al. 

(2020) found that most of the inappropriate tests ordered were biochemistry tests, 

specifically electrolytes. 

 Faisal et al. (2019) acknowledged that there is debate on what strategies achieve 

the best results to reduce healthcare spending. Inappropriate test utilization is an area of 

concern because the effects can lead to adverse patient effects and increase health care 

costs (Faisal et al.). The authors’ quantitative study that spanned 8-weeks at a 1068-bed 

tertiary hospital in Grand Rapids, Michigan, indicated that residents order more 

unnecessary laboratory tests than more experienced doctors (Faisal et al.). The 

researchers implemented four interventions to educate internal medicine residents to be 

good stewards of laboratory testing. The four interventions included:  
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• A 30-minute presentation highlighting the benefits of reducing the number of 

routine blood tests 

• At the beginning of each rotation, residents received a verbal reminder to justify 

the orders for blood tests 

• A reminder email was sent halfway through the residents’ 4-week rotation 

• Posters were displayed in the residents’ work areas included the price of a 

complete blood count (CBC), basic metabolic panel (BMP), comprehensive 

metabolic panel (CMP), renal function panel, and hemoglobin and hematocrit  

Faisal et al. reviewed the median number of blood tests ordered by the residents with the 

interventions in place and found that the median number of CBCs and CMPs 

significantly decreased. Faisal et al. stated that the residents found the posters with 

laboratory test prices (94.1%) and encouragement from the attending physicians (82.4%) 

were the most effective strategies (p. 718). The authors observed that the number of 

routine blood tests ordered per day reduced by half, and hospital stays decreased by 

approximately one day.  

 de Wolff et al. (2020) examined another approach to improve test utilization. de 

Wolff et al. stated that physicians need to diagnose patients rapidly and reliably to 

diagnose COVID-19 and identify asymptomatic carriers. de Wolff et al. investigated six 

different simulation testing methods to determine the most efficient testing strategy for 

SARS-CoV-2 in laboratories with limited testing capabilities. de Wolff et al. found that 

testing personnel could analyze 10 times more samples than individual testing processes 

by pooling SARS-CoV-2 samples. de Wolff et al. explained that pooled-based specimens 
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also reduced the number of false-positive diagnoses, and this methodology could benefit 

public health measures as a testing strategy to increase testing capabilities.  

 Inappropriate test utilization is not limited to inpatient hospital environments. 

Song et al. (2021) discussed 12 billion medical laboratory tests are performed annually in 

the United States (p. 1674). Many of these tests are analyzed by out-of-network 

laboratories, generating additional costs and concerns regarding the appropriateness of 

the physicians’ orders. In a review of 43 million people covered for at least one year in 

the IBM MarketScan Commercial Claims and Encounters Database, Song et al. found 

that out-of-network laboratory testing increased by 18.9% per year between 2008-2016, 

specifically for toxicology tests and the out-of-network prices exceeded the in-network 

prices (p. 1676). Song et al. posited that the increase in toxicology testing utilization 

could be attributed to patients with substance abuse disorders and treatment programs 

setting prices higher than the allowable insurer networks. The lack of guidance with 

physician ordering practices may be another factor contributing to inappropriate test 

utilization causing increased costs. 

  As laboratory tests are continually being developed, consumers can utilize over-

the-counter tests for self-testing, adding a new dimension to test utilization without 

licensed provider supervision. Pettengill and McAdam (2020) provided an example of test 

utilization where some healthcare officials had proposed universal, frequent, low-cost 

testing, such as self-testing with home tests, to detect the coronavirus disease to identify 

and quarantine individuals with positive test results to reduce the spread of the disease 

throughout communities. Pettengill and McAdam (2020) explained that there are 



51 

 

challenges in using inexpensive paper strips for self-testing from a technical and practical 

perspective. For example, individuals who self-test may not report the results to their 

physician or public health officials, while asymptomatic people who test positive may not 

self-quarantine, and home tests could produce false positive or negative results because of 

reduced specificity and sensitivity. Pettengill and McAdam’s research highlights that in 

addition to physicians’ test utilization, patients are performing testing more often without 

the guidance of a licensed provider, potentially causing additional safety issues. 

Feedback Initiatives  

 One potential strategy is feedback initiatives for clinicians. Vrijsen et al. observed 

that personal factors played a role in test overutilization. Several physicians in the study 

indicated that feelings of insecurity were a contributing factor when ordering tests. 

Another cause of overutilization detected by Vrijsen et al. was the resident's preceptor's 

lack of feedback to provide constructive criticism as an educational opportunity to 

improve laboratory test selection. 

 Baird (2014) discussed that healthcare leaders must correlate laboratory test 

utilization with patient data regarding diagnosis. For leaders to effectively manage test 

utilization, metrics are required. Health information databases can assist with utilization 

management and interventions (Baird). One method to measure appropriate test 

utilization is a computerized clinical decision support (CDS) system. A CDS system can 

provide more automated processes to evaluate test utilization and the patient's acuity 

(severity of the illness). The research performed by Behling and Bierl (2019) aligns with 

the outcomes from the research study conducted by Baird and Procop et al. (2014). 
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Behling and Bierl enhanced the CDS system by including the inpatient test/case-mix 

(acuity) to evaluate the test volume and cost/case mix index to analyze the relationship 

between discharge and hospital days to assess the financial impact (Behling & Bierl). 

 Bindraban et al. (2019) discussed the overutilization of tests ordered by 

physicians is a challenging problem, which is related to an estimated 20% rate (p. 2). The 

researchers conducted a qualitative improvement before and after the study with the 

internal medicine departments in four large teaching hospitals in the Netherlands. 

Bindraban et al.'s research question was: What is the association of a multifaceted 

intervention aimed at changing caregivers' mindset with the amount of unnecessary 

testing? Bindraban et al. collected data for the volume of tests associate with the duration 

of hospital stays, repeated outpatient visits, 30-day readmission rates, and the rate of 

prolonged hospital stays for patients admitted with pneumonia. The most beneficial 

outcomes identified by Bindraban et al. were physician education, feedback, and 

residents' involvement to reduce overutilization of laboratory tests and inappropriate 

ordering practices. Bindraban et al. posited that the sustainability of long-term 

interventions requires new hire education, continuous education, and visual reminders, 

such as mouse pads and posters in the work areas with reminders about appropriate 

ordering practices.  

 Hauser and Shirts (2014) discussed that test utilization is a component of quality 

improvement; however, there is a lack of consensus about who should oversee 

appropriate test selection, such as the pathologists or the clinicians. Hauser and Shirts 

conducted a qualitative research study that consisted of audits from database queries, 
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chart reviews, surveys, and questionnaires, in addition to a literature review. The authors 

suggested that the pathologists need to oversee test utilization by clinicians. Clinicians 

also have a responsibility to make accurate referrals to decrease false-positive results due 

to unnecessary tests' overutilization (Hauser & Shirts). The authors suggested a team 

approach to observe ordering patterns, develop interventions, and modify clinicians' 

ordering behaviors as part of continuous quality improvements. Hauser and Shirts posited 

there is a lack of leadership regarding the oversight of test utilization, which supports the 

research of Harnett et al. (2020) that some leaders lack the needed leadership skills 

needed to manage test utilization programs.  

 To enhance leadership skills, Ducatman et al. (2020) evaluated clinical scenarios 

demonstrating the effects of clinicians' orders that resulted in test overutilization and 

underutilization of orders. Ducatman et al. found that pathologists could serve as liaisons 

in the medical community as a strategy to improve test utilization gaps. Ducatman et al. 

stated there is an opportunity for pathologists to be engaged in test utilization stewardship 

at healthcare institutions and population health initiatives since pathologists have 

comprehensive medical laboratory knowledge and can provide real-time education with 

clinicians' ordering practices (Ducatman et al.). The authors posited that pathologists 

need to educate other stakeholders about test utilization to improve quality and cost-

effectiveness when shifting to value-based payment structures for physicians (Ducatman 

et al.). 

 To improve value-based payment structures, Naugler and Wyonch (2019) 

researched test utilization and associated costs in the Canadian health care industry. The 
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authors discussed that laboratory tests are essential to aid clinicians in diagnosing patient 

conditions and quality improvement. Inappropriate laboratory testing included both 

overutilization and underutilization, leading to unnecessary testing, inaccurate diagnoses, 

delayed decisions and treatment, and the deterioration of a patient’s condition adding to 

the waste of resources and increasing expenses. The researchers proposed three metrics to 

measure clinicians’ ordering practices. These metrics included: peer-to-peer variation, the 

mix of tests ordered, and abnormal test rates (Naugler & Wyonch). The authors discussed 

other strategies to reduce inappropriate test utilization. These strategies included: 

• Making physicians aware of the problem with inappropriate test utilization 

• Implementation of capitation for physicians 

• Requiring physicians to justify ordering tests outside the guidelines 

• Develop formularies that indicate reimbursement for public insurance and 

purposes 

• Electronic restricted access for inappropriate tests 

 

Naugler and Wyonch stated that combining these strategies could be more effective than 

just feedback from audits. The authors posited that the interventions that impose 

restrictions, such as electronic, hard stops, are the most effective approaches to reduce 

inappropriate test utilization. The research conducted by Naugler and Wyonch reinforced 

the study undertaken by Harb et al. (2019) regarding physician awareness and technology 

restrictions.  

 To enhance physician awareness with test utilization, Brady et al. (2018) focused 

their research on clinician ordering practices with geriatric patients in an Irish tertiary 
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hospital. The authors trialed five interventions: poster education, presentation education 

during Grand Rounds to highlight inappropriate duplicate testing, lab information system 

review, patient empowerment, and modification of the transfer documentation, including 

discharge, transfer, and referral communication (Brady et al.). Brady et al. found that 

many patients did not understand or receive communication from clinicians regarding 

collecting laboratory tests. Another outcome was the lack of a standardized integrated 

information technology (IT) system, which generated new medical record numbers with 

patient admissions leading to duplicate laboratory orders (Brady et al.). The authors 

observed that combining educational activities and modifications to the lab information 

system generated a 40% reduction in test overutilization (Brady et al., 2018, p. 31). Brady 

et al. posited that poster education and presentation education with Grand Rounds caused 

an initial decrease in unnecessary laboratory tests, which could be applied worldwide to 

reduce laboratory costs associated with inappropriate laboratory testing in hospitals.  

Information Technology (IT) 

 Another strategy to reduce inappropriate test utilization is information technology 

(IT) solutions. Leaders need to incorporate the CAS framework with technology to 

support multifaceted decision-making with test utilization practices, which could benefit 

leaders to change the behavioral patterns of clinicians, leading to improved test utilization 

(Heino et al., 2021). Heino et al. (2021) discussed that people are complex systems who 

are part of interdependent elements without control, whose interactions increase with 

emergent behaviors. Individuals’ future behaviors in complex systems depend on the 

interactions based on past experiences and adapt to the environment to coevolve with 
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behavioral changes (Heino et al., 2021). IT solutions provide a mechanism to 

standardized and adjust physician behaviors to assist with test utilization decisions. 

 According to Patel et al. (2019), more than 25% of laboratory tests ordered by 

physicians are not necessary. For example, laboratory testing in the intensive care unit 

(ICU) can contribute up to 10% of the costs for a hospitalization stay (Patel et al., 2019, 

p. 4). The authors discussed that physicians failing to follow-up on correctly ordered 

tests, a lack of physician awareness, and repeat testing despite an established diagnosis 

significantly contributes to physicians ordering unnecessary laboratory tests. Patel et al. 

identified that physicians’ inappropriate ordering practices decreased in an ICU when a 

list of patient charges was available for physicians when ordering diagnostic tests. Patel 

et al. recommended computer-based programs as a best practice to detect duplicate tests 

and foster clinical education when ordering laboratory tests. The findings presented by 

Patel et al. support the importance of computer-based solutions and physician education 

to reduce the financial burdens associated with inappropriate test utilization. 

 Kobewka et al. (2015) discussed that 95% of tests ordered by physicians are not 

appropriate, including duplicate tests, which are non-value-added for patient care (p. 

157). The research conducted by Procop et al. (2014) demonstrated that computerized 

physician order entry (CPOE,) a form of CDS, information technology with hard stops, 

provided a viable strategy to minimize duplicate test orders. Duplicate test selection 

occurs for a variety of different reasons. One cause was that physicians were too busy to 

review pending orders (Procop et al.). Other issues are disruptions with clinical 

workflows leading to inadequate patient care decisions (Jackups et al., 2017). The 
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qualitative research study conducted by Vrijsen et al. (2020) supports the findings of 

CDS from Procop et al. and Jackups et al. technical solutions with "pop-up" alerts and 

hard-stops are one potential solution to minimize physicians' overutilization of tests 

(Vrijesn et al. p. 52). Although CDS has proven successful, there are some limitations 

with this information technology solution (Jackups et al.). One limit is alert fatigue, 

resulting in numerous notifications because they are often ignored or not determined to 

be necessary by the physician, leading to harmful patient care issues. 

 In addition to alert fatigue, Adelman et al. (2019) discussed that the number of 

electronic records open at one time could contribute to the selection of wrong-patient 

orders. Adelman et al. conducted a randomized clinical trial performed for 18 months at a 

large academic medical center that included four hospitals (total of 1536 beds), five 

emergency departments, and 144 outpatient facilities. Adelman et al. tested the 

hypothesis that limiting physicians’ access to open one patient at a time would result in 

significantly fewer wrong-patient orders compared to unrestricted access to up to four 

open records. The researchers found no significant statistical difference between the two 

groups with wrong-patient orders. However, Adelman et al. posited that multiple records 

opened simultaneously creates a significant risk factor with patient identification and 

incorrect test choices from a patient safety perspective.  

 To mitigate risk factors with patient identification, Krasowski et al. (2015) 

conducted a qualitative case study spanning 3 years using electronic medical record 

(EMR) strategies to improve laboratory test utilization. Krasowski et al. focused on high-

cost reference laboratory tests, duplicate tests, high-volume automated tests, and similar-
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looking tests. The qualitative research by Krasowski et al. revealed that adding 

restrictions to the EMR and computerized provider order entry (CPOE) systems reduced 

high-cost reference tests by 23% and demonstrated a decrease in similar and duplicate 

tests, which could improve significant patient care issues, such as blood loss, invasive 

procedures, follow-up testing, and unnecessary specialist referrals (p. 3). The research 

conducted by Krasowski et al. supports the research conducted by Adelman (2019) using 

technology to manage physician ordering practices.  

 To manage physician ordering practices using technology, Chami et al. (2021) 

evaluated the association between a laboratory electronic medical record (EMR) system 

and the rate of inappropriate testing with hemoglobin A1c (HbA1c), lipid and thyroid-

stimulating selected HbA1c, lipid, and TSH tests because primary care physicians 

routinely ordered these tests to screen patients with chronic illnesses. Chami et al. 

observed an association between a laboratory EMR system and a reduction in the rate of 

test utilization by primary care physicians with HbA1c, lipid, and TSH tests when the 

EMRs alerted physicians of tests ordered before the recommended timeframe. Chami et 

al. posited physicians should be encouraged to use EMR systems to improve test 

utilization and lower unnecessary healthcare costs for better patient care.  

 The researchers used a literature review and questionnaires to develop a Choose 

Wisely Canada (CWC) resource stewardship list (Hall et al., 2019). From the 

questionnaires, five recommendations were identified from the feedback to improve test 

utilization. The recommendations by Hall et al. included: 

• Do not order investigations that will not change your patient management plan. 



59 

 

• Do not order repeat laboratory investigations on clinically stable inpatients. 

• Do not order intravenous (IV) when an oral (PO) option is appropriate and 

tolerated. 

• Do not order non-urgent investigations or procedures that will delay the discharge 

of hospital inpatients, and  

• Do not order invasive studies if less invasive options are available and as 

 

 effective. 

  

These top-ranking recommendations demonstrated the customization component with the 

CWC program to improve test utilization and resource management, which could apply 

to other health care institutions. The CWC program provides an opportunity to bridge the 

gap between inconsistent ordering practices into a standardized algorithm to prevent 

inappropriate test utilization.  

 Born et al. (2019) discussed that with the inception of the CWC system, 

adjustments need to be made to this program as physicians are not the only ones ordering 

tests. Physicians developed an awareness of inappropriate test utilization with the CWC 

program, but recognition is not enough for physicians to change their ordering practices. 

Born et al. stated that other health professionals such as nurses, dentists, and pharmacists 

order tests and collaborate with physicians. The researchers discussed that patients also 

need to be included in the alliance with medical professionals with clinical decisions as 

communication is a central element of the CWC program. Physicians face additional 

challenges, such as getting patients to accept evidence-based practices against 

unnecessary tests (Born et al.). The CWC programs in Canada, New Zealand, England, 
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and Australia developed a set of questions in partnership with Consumer Reports for 

patients to ask their doctors about unnecessary tests to improve unnecessary testing. 

These questions include:  

• Do I really need this test or procedure? 

• What are the risks? 

• Are there simpler, safer options? 

• What happens if I do nothing? 

• How much does the test cost?  

 Born et al. (2019) discussed that including the patient is a strategy to bridge the 

knowledge gaps with test overutilization. Physicians need to include patients in the plan 

of care regarding decision-making processes instead of being excluded. Improved 

communication between the patients and physicians will provide new opportunities for 

programs such as CWC (Born et al., 2019). 

 Aziz and Alshekhabobakr (2017) discussed that improper test utilization by 

physicians leads to wasting financial resources in the health care industry. Aziz and 

Alshekhabobakr categorized inappropriate test utilization into three categories: overuse, 

underuse, and misuse. Based on the authors' research, some physician ordering practices 

tend to be personal preference and not for better patient outcomes. Aziz and 

Alshekhabobakr discussed that routine and simple tests account for most orders, and 

physicians contributed to inappropriate ordering practices for the same diagnosis without 

considering the costs. The authors stated electronic health records (EHR) in combination 

with three other electronic systems: clinical decision support system (CDSS), 
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computerized provider order entry (CPOE), and laboratory information system (LIS) 

could be used as a health information exchange strategy to improve that the lack of 

standardization with physician ordering practices. For example, CDSS provides 

physicians information based on clinical practice guidelines, including alerts and 

reminders to avoid unnecessary tests. CPOE reduces errors attributed to illegible 

laboratory test orders and improves physician variations in care. LIS manages the data 

received for orders and the output of results. Aziz and Alshekhabobakr stated that 

combining the three electronic systems helps standardize patient care, significantly 

improve test utilization practices, increasing patient satisfaction, and improving health 

care processes. 

 Zare et al. (2021) stated that clinicians' inappropriate laboratory test orders 

contribute to 20% of over-utilized tests, and 45% of tests are underutilized, causing 

increased waste (p. 1). In a quantitative, quasi-experimental design research study, Zare 

et al. evaluated clinical decision support systems (CDSS) as an intervention with 

physicians' ordering laboratory practices and literature evaluations with CDSS regarding 

laboratory tests, physician, and patient outcomes. Zare et al. observed that CDSSs support 

improving physicians' ordering test utilization practices by reducing duplicate test orders 

and improving evidence-based decision-making. Zare et al. highlighted the positive 

effects of CDSSs regarding physicians' laboratory test ordering practices. However, more 

research is needed to identify the adverse effects and potential patient harm with 

canceling tests using CDSSs.  
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 Sutton et al. (2020) examined the benefits and risks with clinical decision support 

systems (CDSS) to improve physicians' medical decisions for better test utilization. The 

authors discussed that CDSSs are endorsed by the U.S. Government's Health and 

Medicare acts and utilized by other countries such as Canada, Denmark, Estonia, 

Australia, etc. (Sutton et al., 2020). The benefits of CDSSs for diagnostic laboratory 

support included standardized interpretation of laboratory results, improved patient 

safety, clinical management, diagnostic support, better physician documentation, 

improved clinician workflow, and cost containment (Sutton et al., 2020).  

Conversely, Sutton et al. identified several risks of CDSSs, including increased 

physician dependence on CDSSs, leading to reduced critical thinking skills and computer 

alert fatigue impacting clinical decision-making and patient safety (Sutton et al.). CDSSs 

can also be expensive to implement, and the benefits of cost containment can be 

prolonged and are not guaranteed (Sutton et al.). Implementing CDSSs by hospital 

leaders can provide several opportunities to improve physician decision-making support 

with diagnostic test utilization. However, hospital leaders must take precautions when 

designing, implementing, and maintaining CDSSs to optimize the benefits with minimal 

risk (Sutton et al.).  

Physicians’ inappropriate test utilization ordering practices contribute to the rising 

costs of healthcare, which is not limited to the United States (Delvaux et al., 2020). The 

increase in physicians’ ordering practices does not signify that more tests are better and 

often represent overused, underused, or misused tests, creating increased costs and 

delayed or inaccurate diagnoses (Delvaux et al.). In a cluster-randomized, controlled 
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clinical trial study with general practitioners, Delvaux et al. analyzed 288 general 

practitioners’ laboratory test practices from 72 primary care practices in Belgium. 

Delvaux et al. found that when a clinical decision support system (CDSS) combined with 

the computerized physician order entry (CPOE) system, physicians’ laboratory test 

ordering practices improved with 17 routinely ordered tests. The combination of a CDSS 

for order sets with CPOE not only improved the number of appropriate laboratory tests 

ordered by physicians but demonstrated that this intervention was also safe for diagnostic 

decision-making because there was no increase in diagnostic errors. Although Delvaux et 

al. identified an effective intervention to improve inappropriate physicians’ ordering 

practices, more research is needed to determine if the strategy could apply to more 

complex systems and other physician specialties with the same effects. 

 Leblow et al. (2019) discussed that improper test utilization management is not a 

new problem in the healthcare industry. Leblow et al. conducted a study analyzing the 

claims or physicians' orders from a reference laboratory and a small insurance provider 

that managed self-pay organizations using the Laboratory Decision System (LDS). 

Leblow et al. observed significant improvements with test ordering and test utilization 

management with the LDS, which detected 43.3% of test orders failed to meet ICD10 

criteria, and 50% of submitted orders did not meet medical necessity with the LDS 

program (p. 4). Leblow et al. discussed that many healthcare institutions had 

implemented other computer systems such as computerized provider order entry (CPOE) 

and Medical Database, Inc. (MDS) as strategies to improve inappropriate test utilization. 

Leblow et al. stated that the LDS included appropriate ICD10 codes, identified the 
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correct initial test before physicians ordered a reflex test, included reference ranges, 

sample collection and handling requirements, and test methodology to assist providers 

with selecting the most relevant test for a patient's condition and treatment, where these 

elements were not all included in CPOE, and MDS Inc. Leblow et al.'s study supports the 

research study performed by Aziz and Alshekhabobakr (2017) and Krasowski et al. 

(2015) using technology as a strategy to manage physician ordering practices with 

clinical decision support to meet the insurance payer's medical necessity requirements not 

found in other systems. 

 Physicians’ test utilization ordering practices in emergency departments 

contribute to the rising costs of healthcare and demonstrate a link to over-utilization of 

coagulation tests (Tawadrous et al., 2020). Tawadrous et al. (2020) analyzed the results 

of a prospective pre and post-study of all emergency department visits over a 2 year 

period at two academic hospitals: London Health Sciences Centre’s Victoria Hospital and 

University Hospital in Canada with coagulation tests: international normalized ratio 

(INR) and activated partial thromboplastin time (aPTT). Tawadrous et al. found that 

when physicians ordered coagulation tests separately using an online education module 

and a clinical decision support system, the coagulation test orders and associate costs 

were reduced by 45% without causing harm to patients based on the difference between 

the pre and post data (p. 534). Tawadrous et al. posited that a multi-dimensional strategy 

could significantly decrease unnecessary coagulation test utilization reduce costs. 

Although Tawadrous et al. identified a model to improve physicians’ ordering practices 

in emergency departments, the study was limited to one order set. Additionally, the data 
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may not represent all physicians’ ordering practices with laboratory order sets for all 

emergency departments. 

 Although technology can improve physician ordering practices, in an 

observational study of physicians' laboratory orders at a 1,526-bed university hospital in 

Rome, Italy, Tamburrano et al. (2020) examined the number of violations encountered 

with 43 commonly ordered tests using a clinical decision support system (CDSS). 

Tamburrano et al. observed a 14.2% (+/-3%) overutilization rate with physician ordering 

practices (p. 6). The increased overutilization costs included the following tests: complete 

blood count, fibrinogen, and total serum protein (Tamburrano et al.). Tamburrano et al. 

posited that CDSSs, combined with physician education, feedback, audits, and test panel 

modifications, can provide effective interventions to improve inappropriate test 

utilization. While Tamburrano et al. identified viable interventions, more research is 

needed with international medical organizations to develop standardized rules for 

physicians most commonly ordered tests to improve ordering practices and reduce costs. 

Summary 

 One area contributing to the diminishing quality of patient care and increased 

costs and waste in the healthcare industry is clinicians’ inappropriate laboratory test 

utilization. The literature review was assessed through the lens of the CAS conceptual 

framework based on the theory by John Holland and LSS to understand the concepts 

necessary to improve physician’s test utilization ordering practices and the significance 

of the study: (a) foundation of inappropriate test selection by clinicians, (b) relationship 

between inappropriate test selection and CAS and LSS, (c) and strategies to improve 
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inappropriate test utilization. These components provide the foundation for formal 

strategies used to improve physicians’ inappropriate test utilization. 

Transition 

In Section 1, I discussed the foundation of the study, including the problem, 

purpose of the research, the significance of the study, and the research question. 

Healthcare leaders can use the CAS conceptual framework to understand the concepts 

necessary for successfully implementing strategies to improve physicians' test utilization 

ordering practices to reduce healthcare costs. I provided an in-depth analysis and 

synthesis of multiple scholarly sources related to the research study, with the literature 

review as the foundation of this research study. In Section 2, I will discuss the purpose of 

the study, the role of the researcher, the participants in the study, the research method, the 

research design, population and sampling, the ethical research elements, the data 

collection instruments, the data collection technique, the data organization techniques, 

data analysis, reliability and validity, and the transition and summary. 
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Section 2: The Project 

In Section 2, I restate the purpose of the study. I then discuss the role of the 

researcher, the participants in the study, the research method, the research design, 

population and sampling, and the ethical research elements. Last, I address the data 

collection instruments, the data collection technique, the data organization techniques, 

data analysis, reliability and validity, and provide a transition and summary. 

Purpose Statement 

The purpose of this qualitative single-case study was to identify strategies that 

some hospital leaders use to minimize inappropriate test utilization by physicians to 

improve efficiency and reduce healthcare costs. The target population was hospital 

leaders from different hospitals within a single healthcare system in Maryland and 

Washington, D.C. I interviewed seven hospital leaders who had implemented successful 

test utilization strategies by physicians. The prospective social change benefits include 

fewer testing-related risks for patients and reduced healthcare costs, resulting in improved 

dignity and quality of life for individuals in local communities and enhanced services’ 

quality provided by hospitals. 

Role of the Researcher 

In this qualitative research study, I was the primary data collection instrument, 

which required me to identify beliefs, assumptions, and biases. The researcher is 

responsible for establishing and maintaining the rigor in data collection while reliably and 

accurately representing the participants’ responses (Saunders et al., 2019). Additionally, 

researchers are bound by ethics rules and must be conscious of their relationships with 
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the research topic and participants with biomedical and behavioral research (Earl, 2020). 

Researchers can use the Belmont Report to understand the basic ethical principles when 

working with human subjects. The Belmont Report was established to prevent 

misconduct and abuse of research subjects by instituting three basic ethical principles to 

protect human subjects: respect for individuals, beneficence, and justice (U.S. 

Department of Health & Human Services, 2018). The Belmont Report also addresses 

documentation with informed consent, assessment of risk and benefits, and selecting 

subjects for the research study (U.S. Department of Health & Human Services, 2018).  

 To strengthen the rigor of my research study, I used semistructured interviews and 

was open-minded with exploring the participant’s experiences to discover information 

not previously reported. The researcher must develop the conceptual framework applied 

to the research study to ensure the rigor and credibility of the research design to minimize 

bias (Johnson et al., 2020). Personal or interviewer bias could affect participants’ 

responses by influencing the participant to respond based on the interviewer’s beliefs and 

should be minimized as much as possible. Interviewee bias is another form of bias that 

the researcher must recognize. Interviewees may possess bias towards the interviewer and 

may not respond honestly. Last, researchers need to acknowledge participation bias with 

the interviewees or organizational participants (Saunders et al., 2019). Participation bias 

could be affected by the time required for an interview and cultural differences between 

the interviewer and interviewee, impacting the interactions for a successful interview. 

The researcher must remain neutral and focus on the data collected and avoid influencing 

the results of the research findings (Chivanga & Monyai, 2021).  
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 As a healthcare professional working in several hospital clinical laboratories, my 

perceptions of laboratory test utilization have shaped my personal experiences with 

physician ordering practices. I have observed the ordering practices of numerous 

physicians in different healthcare institutions in my career. My experiences over the years 

enhanced my awareness, knowledge, and understanding of the many challenges and 

issues surrounding physicians’ ordering practices related to test utilization. Because of 

my personal experiences in the clinical laboratory, I brought certain biases to this study. 

Researchers must be aware of personal bias and mitigate threats to the reliability of a 

research study (Saunders et al., 2019). To reduce potential personal bias, I refrained from 

judgments based on my experience, limited sources that would only support my initial 

understanding of inappropriate test utilization, and remained open-minded regarding data 

collected from multiple perspectives contrary to my beliefs and assumptions. The goal of 

the interview protocol was to explore participants’ experiences and discover information 

not previously reported. I applied different validity strategies and tools such as member 

checking for transcript validation, data saturation, carefully constructed interview 

questions, and kept a diary documenting any personal bias to mitigate personal bias in my 

research study. Researchers have a responsibility to protect the rights of the participants 

at all times (Wendler, 2020). I was conscious of the ethical implications of my research 

study and protected the rights of the participants at all times and minimized any potential 

harm to the participants, even after the conclusion of the study. 
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Participants 

Researchers must determine the eligibility of the participants to collect data in a 

research study (Yin, 2018). The participants were hospital leaders from different 

hospitals within a single healthcare system in Maryland and Washington, D.C. I 

interviewed seven hospital leaders, such as vice presidents, chief operating officers, and 

chief financial officers, who had implemented successful test utilization strategies. 

Participants were selected based on their ability to provide detailed knowledge regarding 

test utilization and the desire to improve the performance of the organization using the 

CAS conceptual framework and standardized LSS principles. Targeting organizational 

leaders with interest in the focus of the study minimized the rejection of access to the 

organization. In addition to the hospital leader's willingness to participate in the study, 

participants had a minimum of 3 years of service in their current or similar leadership 

role. I first inquired with individual hospital leaders in the system if the organization 

required formal approval for the potential participants to take part in the research study. 

Once permission was granted, access to the healthcare leaders was accomplished through 

a gatekeeper. I allowed at least 2 hours to follow up with potential participants through 

email correspondence, telephone calls, and Microsoft Teams meetings. 

As a result of COVID-19 pandemic, face-to-face interviews were not appropriate. 

Additionally, establishing credibility and rapport with the participants is critical to gain 

access and cooperation to conduct the research study (Saunders et al., 2019). The 

researcher needs to identify the benefits to the participants, address anonymity and 



71 

 

confidentiality concerns, and explain the efficiency of the interview process to minimize 

any apprehensions regarding the sensitivity of the topic (Saunders et al.). 

Research Method and Design 

The research method and design are described in this section. Researchers 

correlate the subjective meanings of the research topic studied by carefully identifying 

the problem and collecting, analyzing, and interpreting the data (Saunders et al., 2019). 

Accounts from organizational members provide the specialization needed to understand 

the dynamics affecting the stakeholders affiliated with the research problem 

(Shufutinsky, 2020). Researchers use qualitative research to explain questions to 

understand the issue where a quantitative method of manipulating variables are not 

appropriate (Nassaji, 2020). The purpose of this qualitative case study was to explore the 

strategies hospital leaders use to improve test utilization, which allowed me to explore 

and understand the phenomenon of effective strategies to minimize inappropriate test 

utilization to improve efficiency and reduce healthcare costs. I conducted semistructured 

interviews with hospital leaders from a health system in Maryland and Washington, D.C. 

Research Method 

I selected qualitative method for this study. Researchers choose among 

quantitative, qualitative, and mixed methods (Saunders et al., 2019). Quantitative 

researchers test hypotheses to investigate variables’ characteristics and relationships 

(Saunders et al., 2019). Qualitative researchers use open-ended questions, such as “what,” 

“how,” and “why” questions to determine what is occurring or has occurred (Yin, 2018). 

Mixed method researchers use both the qualitative and quantitative methods (Saunders et 
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al., 2019). To understand the appropriate test utilization strategies employed by hospital 

leaders, I did not test hypotheses, which is part of a quantitative study or the quantitative 

segment of a mixed-methods study. I selected the qualitative method to explore and 

understand the phenomenon of effective strategies to minimize inappropriate test 

utilization to improve efficiency and reduce healthcare costs. 

Research Design 

I considered four designs in this qualitative study: ethnography, narrative, 

phenomenology, and case study. The ethnography design involves studying the culture of 

one or more groups (Saunders et al., 2019). The ethnography design was not appropriate 

for my research study, because I did not research a group’s culture. Researchers use the 

narrative design to collect information about participants’ personal life stories based on 

an event or sequence of events (Saunders et al., 2019). The narrative design was not 

appropriate for my research study, as my research study was not focused on peoples’ 

personal lived experiences through their life stories. Researchers use the 

phenomenological design to investigate the meanings of participants' lived experiences 

with a phenomenon (Soule & Freeman, 2019). The phenomenological design was not 

appropriate for my research study because I did not explore the personal meanings of 

participants’ experiences with phenomena. Case study researchers use open-ended 

questions to answer what, how, and why questions to explore a current situation or event 

(Yin, 2018). I used an embedded single-case study design so I could interview hospital 

leaders at different levels at different locations of a single organization of particular 

interest to enable me to garner a deeper understanding and more holistic view of how the 
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organization’s leaders developed and implemented effective strategies to reduce 

inappropriate test utilization by physicians.  

I collected data through interviews for the single-case study and hospital 

documents such as policies. Researchers need to ensure data saturation when conducting 

qualitative research to demonstrate the rigor and validity of the content. Fusch and Ness 

(2015) defined data saturation as no new information acquired, there is enough 

information available to replicate the study, and additional coding is not feasible. 

Adequate sample size varies with research studies. Mthuli et al. (2021) stated that in 

some cases, data saturation could be accomplished in as few as six interviews, where 

other research studies could require a larger sample size with additional interviews (p. 2). 

When researchers can no longer obtain new themes or insights, adequate sample size is 

achieved for data saturation (Yin, 2018).  

Population and Sampling  

Researchers should use samples of a population when data collection is 

impractical for an entire population, and the sample should represent the population that 

can best answer the research question (Saunders et al., 2019). I considered convenience 

sampling and purposive sampling methods for this research study. Some researchers use 

convenience sampling because the participants are easily accessible (Yin, 2018). 

However, convenience sampling is the least rigorous approach, and the data might result 

in low accuracy, poor representation, low credibility, and lack of transferability of results 

(Johnson et al., 2020). Purposive sampling allows researchers to obtain data from specific 

types of participants that could best answer the research question based on the 
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participant’s experience and expertise (Bougie & Sekaran, 2020). Additionally, the 

purposive sampling method is considered a best practice to increase qualitative research 

rigor and trustworthiness (Johnson et al., 2020) to provide an increased depth of 

understanding of the research topic (Campbell et al., 2020). Since the participants for this 

research study were selected intentionally for optimized data collection based on 

participants’ experience and expertise with test utilization, I used purposive sampling. 

The target population is hospital leaders from different hospitals within a single 

healthcare system in Maryland and Washington, D.C. Guest et al. (2020) discussed 

research studies to determine how many interviews are enough in qualitative research to 

achieve data saturation. Guest et al. (2020) stated that one approach to determining data 

saturation and the estimated sample size is related to the base size, run length, and new 

information threshold. Guest et al. (2020) found that the first five to six interviews 

produced the majority of new information in the dataset and that minimal new or valuable 

information was obtained as the sample size reached 20 interviews (p. 2). I conducted a 

minimum of six interviews with selected participants to obtain the depth of information 

in the research process.  

Data saturation is a crucial component of rigor in qualitative research (Guest et 

al., 2020). Data saturation is attained when there is no new or valuable information, 

enough information is available to replicate the study, and additional coding is not 

feasible (Fusch & Ness, 2015). For this single-case research design, I used semistructured 

interviews that include the same standard questions and interview format and test 
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utilization performance reports to confirm and identify any variances from the interview 

findings to obtain more in-depth information.  

Ethical Research 

Ethical considerations are essential for a research study. The researcher has the 

responsibility to protect the participants from harm, and individuals have the right to 

privacy. Participants should not be pressured or coerced into participating in a research 

study (Saunders et al., 2019). The Belmont Report was established as one mechanism to 

protect participants from malfeasance, including three basic principles to protect human 

subjects: respect for individuals, beneficence, and justice (U.S. Department of Health & 

Human Services, 2018). Many research studies offer incentives to attract participants. 

However, I did not offer any incentives for the participants, but shared the summary of 

the final results with the participants and sent them a thank you note for their time to 

participate. 

Obtaining informed consent from the participants is a critical principle in ethical 

research to provide sufficient information about the research study. Participants can ask 

questions about the research study to ensure they are fully informed, including the right 

to withdraw from the research study at any time (Saunders et al., 2019). I obtained 

informed consent from all participants before conducting any interviews. Researchers 

also have the responsibility to respect the privacy and anonymity of each participant to 

protect them from harm (Favaretto et al., 2020). I explained to the participants that their 

interviews would be strictly confidential. I achieved the anonymity of the participants by 

assigning participants a numeric code, such as P1 so that the participants cannot be traced 
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back to their respective institution or position. I had the conversation with the participants 

that they have the right to withdraw from the study at any time. Data collected from the 

interviews will be secured for 5 years using encryption codes for electronic media and 

discarded after 5 five years to protect the rights of the participants. Once my proposal was 

submitted, I completed the Institutional Review Board (IRB) forms for the participating 

organization and Walden University to start the approval process. The final doctoral 

manuscript included the approval letter from the participating organization 

(STUDY00005092) and the Walden IRB approval number (06-08-22-1026341) . 

Participant names or any other identifying information of individuals or organizations 

were not included in the final document to uphold the ethical standards of this research 

study. Additionally, I completed the CITI Doctoral Student Researchers basic course 

training - record number 38397103 and 48739158, responsible conduct of research for 

administrators – record number 48739155, and GCP – social and behavioral research best 

practices for clinical research – record number 48739159 to understand the ethical 

research requirements and guidelines involving human subjects.  

Data Collection Instruments (Qualitative Only) 

The researcher is the primary data collection instrument in qualitative studies. 

Researchers should use more than one source of data when conducting qualitative 

research studies to increase the validity of a study. Secondary data sources include but 

are not limited to organizational documentation, such as performance reports, and 

observations (Yin, 2018). Nassaji (2020) explained that good qualitative research is 

robust, well-informed, and well documented. Researchers follow a vigilant process of 
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identifying the problem, collecting, analyzing, presenting, evaluating, and interpreting 

the data (Nassaji, 2020). I used multiple data sources throughout this research study, 

including semistructured interview questions, organizational performance reports, and 

keeping a journal of observations to assist with mitigating bias as the primary data 

collection instrument.  

Researchers can obtain reliable data from semistructured interviews with open-

ended questions to obtain responses from the participants (Yin, 2018). However, during a 

semistructured interview, researchers need to ask specific questions and not lead 

participants to answers to mitigate bias with the information obtained. The data collection 

process ends when saturation is achieved (Busetto et al., 2020). I used a standardized 

interview protocol during the interviews, including seven interview questions. I also 

asked probing questions to extract more information from the participants depending on 

the subjects’ responses. For example, I asked, "Tell me more," "Could you explain your 

response?" and "What does this mean?" (Creswell & Creswell, 2023, p. 205). 

Additionally, I limited the interview sessions to 30 to 45 minutes to respect the 

participants' time. The interviews were recorded with the participants' approval to 

encourage collaboration between the participants and the researcher. 

Data Collection Technique 

The data collection techniques for this study included semistructured, open-ended 

questions to interview participants from a single healthcare system in Maryland and 

Washington, D.C. I also reviewed organizational performance reports and observations. 

Researchers can use semistructured interviews to collect new data by exploring the 
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participant's personal experiences, attitudes, perceptions, and beliefs related to the 

specific research topic (DeJonckheere & Vaughn, 2020). The semistructured interviews 

allowed me to obtain in-depth information from hospital leaders to identify strategies that 

some hospital leaders use to minimize inappropriate test utilization by physicians to 

improve efficiency and reduce healthcare costs. I also performed member checking and 

triangulation with the data sources to validate the findings. 

Since interview questions are an influential component of a qualitative research 

study, researchers often follow interview protocols when conducting interviews. 

Researchers first identify the participants in the study. Researchers must develop a 

rapport with the participants, inform the participants about the ethical issues regarding the 

study, such as informed consent and protecting the interviewees’ information from harm 

(DeJonckheere & Vaughn, 2020). I initially contacted the participants through telephone 

calls or email and performed the interviews using Microsoft Teams application to comply 

with the COVID-19 pandemic protocols. I recorded the participant interviews using 

Microsoft Teams and a tape recorder as a backup. Before conducting the interviews, I 

performed an equipment check of all the devices before recording the interviews to 

ensure the functionality of the equipment to minimize delays with the interviews and be 

respectful of the participant’s time. I also took notes during the interviews to assist with 

identifying themes from the participants. After the interviews, I transcribed the 

information verbatim from the audio recording. I sent the completed transcripts and list of 

potential themes identified to the corresponding participant validating the researcher’s 

interpretation of the participant’s responses. 
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Although semistructured interviews can provide in-depth information about a 

specific topic of interest, researchers need to be aware of the benefits and limitations of 

conducting semistructured interviews. Researchers can effectively extract valuable data 

from participants. Researchers have the opportunity to develop a rapport with the 

participants, ask clarifying questions, and observe non-verbal communication queues 

(Bougie & Sekaran, 2020). Interview methods are also inexpensive to obtain data about 

the research topic (Bougie & Sekaran, 2020). However, semistructured interviews have 

limitations. One limitation is that not all interviewees make good participants 

(DeJonckheere & Vaughn, 2020). Some interviewees are challenging to engage in 

conversation or are reluctant to discuss the topic because of potential confidentiality 

concerns or other reasons affecting the data collection. Researchers can also have 

difficulty asking probing questions and not exercising active listening in such situations 

(DeJonckheere & Vaughn, 2020). Additionally, smaller sample sizes used for interviews 

could raise the issue of generalizability to an entire population (Rahman, 2017). 

Researchers must be aware of such potential limitations and develop backup plans to 

achieve the best interviews possible. Additionally, I followed all IRB requirements for 

ethical research data collection.  

Data Organization Technique  

Researchers need to organize the data collected from a research study to interpret 

the findings correctly and build logical themes to demonstrate validity (Creswell & 

Creswell, 2023). There are several organizational techniques I employed to categorize the 

data. I coded all participants’ names to ensure confidentiality before conducting the 
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interviews, such as P1 for the first participant. I immediately transcribed the recordings of 

the participant interviews using the Teams transcribe application and categorized them in 

a Microsoft Word document creating the transcript for member checking with the 

appropriate participant. I used NVivo software to code and analyze the interview data. I 

organized my field notes and observations by the interview questions for each participant 

into a corresponding Microsoft Word document, including the interview date, participant 

code, major themes noted, and participant behavioral observations. I incorporated the 

organizational performance reports and observations in the Microsoft Word document as 

an electronic link, if available, or the data manually. Having all the data in one central 

location makde it easily accessible for the researcher and provide a clear chain of 

evidence (Yin, 2018). Protecting the data is essential in ethical research. I was the only 

person who had access to the data. Electronic data was password protected for access to 

the hard drive. I stored physical copies of other data sources in a secure, locked box in 

my personal dwelling. I deleted all electronic files and shred all paper documents 5 years 

after the approval of this study.  

Data Analysis  

Researchers can use multiple methods of data analysis for qualitative research 

studies. Yin (2018) discussed that researchers use data to discover patterns, insights, or 

concepts. Yin explained four general strategies to analyze case study data: (a) use the 

conceptual framework, (b) develop a detailed description of the case, (c) examine 

divergent explanations, and (d) identify emergent themes. According to Castleberry and 
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Nolen (2018), data analysis consists of five steps: compiling, disassembling, 

reassembling, interpreting, and concluding.  

When compiling the data, some experts recommend the researcher manually 

perform the transcription of the interviews to become thoroughly familiar and develop a 

greater understanding of the data (Castleberry & Nolen, 2018). However, manual 

transcription is more time-consuming, and extra time was allocated for this step. In 

addition to manual transcription, I used computer-assisted software programs such as 

NVivo and word processing tools such as Word and Excel to categorize and code the raw 

data to identify themes that correlate with answering the research question.  

Thematic analysis is a flexible tool that can assist researchers in identifying, analyzing, 

and reporting themes for an in-depth account of the data where researchers follow the 

process of discovering repeated patterns of meaning from the datasets. (Braun & Clarke, 

2006). Coding occurs in the disassembling step and is an essential element in thematic 

analysis (Castleberry & Nolen, 2018). Coding is the process of exploring patterns and 

meanings from the datasets, including developing codes and applying code labels to 

specific segments of each data item (Braun & Clarke, 2022). The thematic analysis 

approach allowed me to identify and analyze themes from the data collected to answer 

the research question.  

 Yin (2018) suggested that researchers should interpret the data as it is being 

collected and recognize immediately if several sources of information contradict each 

other, requiring the researcher to collect additional data. To assist with data 

interpretation, Yin (2018) described five qualities of interpreting data. First, 
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interpretations should be complete. Second, the interpretations should be fair, so other 

researchers should reach the same interpretation with the same data. Third, the 

interpretations should be accurate and representative of the raw data. Fourth, the study 

will add value to understanding the topic in context with the current literature. Lastly, 

data methods and interpretations should be credible and gain the respect of other scholars. 

These data interpretation qualities assisted me with my data analysis to obtain accurate 

conclusions. 

In addition to Yin’s qualities of interpreting data, Creswell and Creswell (2023) 

discussed that researchers should check the findings for accuracy using validity 

strategies, such as methodological triangulation. The purpose of methodological 

triangulation involves analyzing multiple data sources, increasing the validity of the data, 

analysis, and interpretation of the findings (Bougie & Sekaran, 2020). I used the 

methodological triangulation approach to analyze the data collected from multiple 

sources, including semistructured interviews, and organizational performance reports to 

increase the validity of my research study.  

Reliability and Validity  

Reliability 

 Researchers must demonstrate that research study findings are reliable so other 

researchers can perform data collection procedures and obtain the same results. 

Reliability refers to the consistency and repeatability of a case study’s findings (Yin, 

2018). In qualitative research, trustworthiness or rigor is essential to attain scholar’s 

confidence in the accuracy of data, interpretation, and methods used to ensure a quality 
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study (Connelly, 2016). Yin (2018) discussed that the goal of reliability is to minimize 

errors and biases with the research study. To achieve reliability, Yin (2018) discussed 

two techniques: a case study protocol and a case study database. The case study protocol 

described by Yin (2018) consists of four sections: an overview of the case study, data 

collection procedures, protocol questions, and an outline for the case study report. 

Researchers can increase the trustworthiness of a case study database by performing an 

audit trail to document the processes throughout the research study for other researchers 

to follow. Other techniques I utilized to increase the trustworthiness of my research study 

were triangulation with multiple sources of data, member checking, and data saturation - 

where no new information is obtained from additional data sources (Fusch et al., 2018). 

Validity 

Researchers should incorporate validity strategies into their research study. Yin 

(2018) discussed three types of validity tests to strengthen a case study: internal, external, 

and construct. Internal validity is used for experimental and quasi-experimental research 

and explanatory case studies (Yin, 2018). In this study, I followed Yin’s (2018) 

recommendations that using multiple data sources can enhance assurance of data 

saturation, increase internal validity and construct validity, and strengthen the reliability 

of research results. External validity generalizes the findings from organizations outside 

of the research study. To establish external validity, I used what, how, and why questions 

for the semistructured interviews. The standardized interview questions increased a 

deeper understanding of the phenomenon from the participants. I achieved construct 

validity by using multiple data sources of evidence and operational sources that matched 
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the concepts to correlate with the original objectives of this study. In qualitative research, 

trustworthiness or rigor is essential for scholars to attain the confidence in data, 

interpretation, and methods used to increase the integrity of a quality study (Connelly, 

2016). Connelly (2016) discussed that trustworthiness is essential in qualitative research 

integrity and consists of several criteria: credibility, dependability, confirmability, and 

transferability.  

Credibility  

Credibility is associated with the truthfulness of the research findings and 

conclusions (Nassaji, 2020). Researchers can gain credibility with the participants by 

building trust and rapport and achieving more profound responses to the interview 

questions (Saunders et al., 2019). Credibility ensures that the research participants' 

experiences match what the participants intended. Member checking is a technique to 

ensure the credibility of the participant's responses to the interview questions. I sent each 

participant a copy of the draft findings, which helped to corroborate findings and 

evidence as well as produced new evidence the participant may not have provided in the 

interviews. Triangulation is another technique that I used to increase the credibility of a 

research study and gained an in-depth understanding of the phenomenon (Yin, 2018). 

Confirmability 

Confirmability is the principle where the accuracy of a researcher's findings and 

conclusions are confirmed by others (Nassaji, 2020). Researchers can 

establish confirmability by analyzing the research study's findings based on the data, not 

personal opinions, thus reducing personal bias. Audit trails, member checking, and 



85 

 

methodological triangulation support the confirmability of a research study. For example, 

an audit trail allows researchers to record all the steps and decisions made during data 

coding and analysis that others can evaluate (Nassaji, 2020). Additionally, asking probing 

questions during the participant interviews allows the researcher to clarify the 

confirmability of the participant's responses (Fusch et al., 2018). For this study, I 

established confirmability through data saturation, where I did not obtain any new 

information, themes, or codes from the semistructured interviews. I asked the participants 

probing questions during the interviews to clarify the participants’ responses. I engaged 

the participants in member checking after the interviews to ensure their responses were 

accurate, and I triangulated the identified themes using multiple data sources. 

Additionally, I created an electronic research database for my audit trail and recorded my 

field notes in a hard-copy journal.  

Transferability 

Transferability is linked to external validity, demonstrating the ability to replicate 

future research studies in another context (Fusch et al., 2018). The researcher is not 

responsible for the transferability of research findings but should present in-depth 

information supporting other research studies (Fusch et al., 2018). Since sample sizes are 

often small and do not represent all populations, transferability should not be used to 

make generalizations about the study (Nassaji, 2020). For this study, I achieved 

transferability by utilizing member checking and an audit trail central to the research 

context to support other researchers with transferability. I also presented a comprehensive 
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description and findings of the research context and assumptions fundamental to the 

research topic, as Nassaji (2020) recommended. 

Transition and Summary 

In Section 2, I discussed the purpose statement, the role of the researcher, 

participant selection criteria, research methodology and design, population and sampling 

method, ethical research practices, data collection instruments, techniques, and 

organization. I concluded Section 2 with a discussion of reliability and validity practices 

and principles. In Section 3, I will begin with an introduction and discuss the presentation 

of the findings, application to professional practice, implications for social change, 

recommendations for action, recommendations for further research, reflections, and an 

overall conclusion 
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Section 3: Application to Professional Practice and Implications for Change 

The purpose of this qualitative single-case study was to explore strategies used by 

some hospital leaders to mitigate inappropriate test utilization by physicians to improve 

efficiency and reduce healthcare costs. Seven executive-level healthcare business leaders 

with test utilization expertise and experience participated in this study. All participants 

met the criteria for inclusion in the study, and no participants withdrew. Each participant 

answered seven questions plus any necessary clarifying questions pertaining to strategies 

used to mitigate inappropriate test utilization by physicians to improve efficiency and 

reduce healthcare costs. The questions included issues and topics about metrics used to 

assess the effectiveness of strategies, successful strategies, steps used related to the 

quality control system, key barriers to implementing strategies, and modifications to the 

strategies to improve test utilization by physicians to improve efficiency and reduce 

healthcare costs. 

Based on the research findings from this study, hospital leaders used various 

strategies to mitigate inappropriate test utilization by physicians to improve efficiency 

and reduce healthcare costs but also encountered several barriers. The barriers hospital 

leaders encountered are factors within their facility and elements outside their control at a 

system level. The major themes identified from the qualitative semistructured interviews 

and organizational reports are (a) continuing physician education, (b) enforced 

accountability, (c) IT system and EMR documentation training, (d) understanding 

financial ramifications, and (e) heightened resource stewardship. The major themes of the 
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study demonstrate commonalities with participants and are suggestive of a complex 

system supporting the conceptual framework, CAS, and LSS methods.  

Presentation of the Findings  

The overarching research question for this study was: What strategies do some 

hospital leaders use to mitigate and inappropriate test utilization by physicians to 

improve efficiency and reduce healthcare costs? The target population included seven 

hospital leaders with a minimum of 3 years of service in their current or similar 

leadership roles (President, VPMA, VP, and AVP) from different hospitals within a 

single healthcare system in Maryland and Washington, D.C. I used seven semistructured 

interviews and reviewed organizational documents from the system for data 

triangulation. The organizational documents included pre-analytical order issues, 

reference laboratory test utilization, and a cost comparison of a palliative care initiative, 

which supported the findings of the semistructured interviews.  

I used qualitative data analysis to identify five themes regarding strategies to 

mitigate inappropriate test utilization by physicians to improve efficiency and reduce 

healthcare costs, which include (a) continuing physician education, (b) enforced 

accountability, (c) IT system and EMR documentation training, (d) understanding 

financial ramifications, and (e) heightened resource stewardship. The seven participants 

signed informed consent forms before participating in the interviews and answered seven 

semistructured interview questions and additional follow-up questions. The participants 

shared their strategies and experiences regarding mitigation and inappropriate test 

utilization by physicians to improve efficiency and reduce healthcare costs from each of 
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their respective healthcare organizations. I transcribed the interviews verbatim and 

identified common themes throughout the interview transcripts. I discussed the process of 

member checking with all participants to ensure the accuracy of my interpretations of the 

interviews. I sent the transcribed interviews and a list of identified themes to each 

participant via email for the member checking process. Three out of the seven 

participants responded to the request to check the documents for accuracy with no issues 

with the content collected. Despite multiple follow-up attempts with four participants, 

these individuals did not respond to the member checking process. None of the 

participants provided any revisions to transcript review content. Table 1 is the participant 

coding for the study.  

Table 1  

 

Participant Coding  

Participant Hospital Title Code 

1  H8 Assistant vice president P1H8 

2  H7 President P2H7 

3 H1 Vice president medical affairs  P3H1 

4 H7 Vice president medical affairs  P4H7 

5 H9 Vice president P5H9 

6  H2 Vice president medical affairs P6H2 

7 H5 Vice president P7H5 

 

From the data collected, I identified five major themes. The major themes of the 

study are (a) continuing physician education, (b) enforced accountability, (c) IT system 

and EMR documentation training, (d) understanding financial ramifications, and (e) 
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heightened resource stewardship. I verified data credibility through methodological 

triangulation by analyzing and cross-checking the reliability of data collected during 

interviews, member checking, organizational reports, and field notes related to my study. 

Table 2 shows the major themes and core strategies identified for the study. 

Table 2 

 

Major Themes and Core Strategies 

Major theme  Core strategies  

Continuing physician education Physician education 

Defensive medicine 

Multidisciplinary approach, 

communication, peer review feedback 

Enforced accountability Leadership engagement  

Metrics to trend improvement 

Self-reporting 

IT system and EMR documentation 

training 

Clinical decision systems 

EMR guidelines 

Choosing Wisely 

 Understanding financial ramifications 

  

Palliative Medicine 

Physician ordering practices (reference 

laboratory tests) 

Governance committee 

 

Heightened resource stewardship  Supply chain constraints 

Conservation initiatives 

 

The conceptual framework for the study was the CAS theory and LSS. Healthcare 

leaders can use CAS to understand their organizations and the environment as complex 

systems, which have distinct properties that evolve from relationships with diverse 
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agents, distributed control, emergence, adaptation, nonlinearity, and spontaneous order 

(Gomersall, 2018). Munro et al. (2020) discussed that individuals, organizations, and 

other agents can act unpredictably. The actions of such constituents are interconnected, 

where one individual’s actions change the course for others, which aligns with mitigation 

and inappropriate test utilization by physicians.  

Non-value activities in healthcare organizations can affect the quality of patient 

care (Prasad et al., 2020). LSS is a quality improvement methodology that healthcare 

leaders can use to align the diverse components of complex healthcare organizations by 

reducing variation, waste, and costs to create a culture of continuous quality outcomes to 

improve performance in a complex organization (Ahmed, 2019). CAS and LSS are 

appropriate for the complex nature of the healthcare industry, related business problems, 

and the major themes identified.  

Major Theme 1: Continuing Physician Education 

Continuing Physician Education 

Continuing physician education is the first major theme of the study. Based on the 

literature, physician education is an ongoing strategy that healthcare leaders have 

employed to help improve inappropriate test utilization by physicians. However, there are 

some core strategies that healthcare leaders can use to mitigate inappropriate test 

utilization. Healthcare leaders should first understand physician practice behaviors. P5H9 

discussed that physicians are taught in medical school to do the same thing repeatedly for 

a meticulously thorough approach, so nothing is missed. Most physicians want to do the 

right thing and avoid standing out from their peers with test utilization. As a result, 
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physicians develop habits with test ordering practices, which could be contrary to best 

practices. For example, according to P3H1, some physicians continue to order routine 

tests daily without question because they can, which presents a barrier to appropriate test 

utilization. A philosophical change for providers would have to occur, requiring 

providers to go through the mental exercise of reordering tests every day because it 

ensures the reordered tests are needed daily and not just ordered automatically for several 

days because of convenience.  

Defensive Medicine 

Physicians’ inappropriate test utilization can also be attributed to behaviors related 

to defensive medicine, so nothing is missed. P6H2 discussed that residents contribute to 

an itinerant workforce making appropriate physician ordering practices challenging to 

hardwire since the residents do not want to miss anything. Kakemam et al. (2022) 

discussed that the practice of defensive medicine reflects the behavior of healthcare 

providers to prevent malpractice from administrative, legal, criminal, and ethical 

penalties (p.2). Defensive behaviors are categorized into two themes: assurance (not 

detrimental to patients) and avoidance (harmful to patients) (Kakemam, 2022). The most 

common type of assurance defensive behavior included unnecessary services, such as 

medications, laboratory tests, and imaging exams. The most common type of avoidance 

defensive behavior is avoiding performing high-risk procedures and interventions and 

using non-invasive procedures, avoiding care for high-risk performing unnecessary 

intervention surgery. Kakemam et al. posited that providers practice defensive medicine 

for patient-related reasons, such as increased lawsuits against physicians and potential 
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conflict with patients. Kakemam et al. proposed structured training and education to 

improve physicians’ training and education about appropriate care in clinical settings. 

The curriculum should include more problem-solving techniques, implement defensive 

medicine techniques, support the regular use of evidence-based medicine and structured 

care, and education should address litigation issues (Kakemam et al.). 

Multidisciplinary Approach, Communication, Peer-Review Feedback 

Jackups (2020) discussed that service-wide educational initiatives could reach 

multiple providers and lead to procedural changes compared to direct one-to-one 

conversations. P4H7 discussed grand round sessions as a proactive strategy to ensure 

physicians understand how to utilize laboratory resources appropriately.  

Braithwaite et al. (2020) opined that healthcare performance has flatlined: 60% of 

care on average is in-line with evidence or consensus-based guidelines, 30% of care is 

wasteful or has minimal value, and 10% is related to adverse effects or harm (p. 1). The 

culture of learning organizations in healthcare allows leaders to create the foundation to 

meet systemwide relevant patient delivery targets in adaptive learning systems. As found 

in the literature, P4H7 discussed the concept of learning organizations with the correct 

stakeholders, including multidisciplinary teams and councils committed to improving 

processes as a strategic initiative optimizes the organizational culture and the importance 

of continuous improvement to communicate and achieve buy-in as an educational tool for 

providers. Additionally, P3H1 stated that signage flyers at the workstations can serve as 

simple public service announcements for providers to think twice before ordering routine 

lab tests to ensure they are necessary. 
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Major Theme 2: Enforced Accountability 

Leadership Engagement 

Enforced accountability is the second major theme identified. Naugler and Guo 

(2016) discussed that a common challenge with reducing unnecessary laboratory tests is 

quantifying physicians’ redundant test ordering practices and not following published 

clinical practice guidelines. From the literature review, Naugler and Wyonch (2019) 

proposed three metrics to measure clinicians’ ordering practices. These metrics 

included: peer-to-peer variation, the mix of tests ordered, and abnormal test rates. 

Several participants discussed that leadership engagement was essential, with direct 

oversight regarding peer-to-peer variation to hold physicians accountable. P2H7 stated 

that physicians know their patients, and the facts (metrics) must be accurate with 

physician non-conformance. Senior leadership must be prepared to provide sound 

evidence constructively. P7H5 discussed that providers are competitive and want to 

know their metrics similar to baseball statistics, which can be a good motivator to 

improve behavior. According to P7H5, senior leadership should report metrics at the 

individual level; such examples could include how many tests a provider orders per 

worked hour or patient, how many tests one doctor orders versus another provider, and 

compare the results to get an accurate benchmark of providers’ test ordering practices. 

Based on the organizational reports, the most common physician preanalytical ordering 

issue was duplicate orders followed by order reconciliation.  
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Metrics to Trend Improvement 

P6H9 stated that physicians respond to data performance and feedback. System 

data were collected from September 2021 through August 2022. Based on the data 

collected, senior leaders have an opportunity to address duplicate orders to hold 

physicians accountable to improve efficiency. Figure 1 illustrates the preanalytical order 

issues identified for the study.  

Figure 1 

 

Preanalytical Order Issues Summary 

 
  

Self-Reporting 

Another strategy to measure and track non-conformance by physicians is self-

reporting in the system-wide variance application system. The healthcare system in this 

study adopted a safety culture of a high-reliability organization (HRO). As discussed by 

P4H7, self-reporting is encouraged by all associates, including physicians, to make 

improvements in the system, so errors do not continue to occur. Table 4 illustrates 
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providers' self-reporting with ordering issue details. Based on the data in Table 4, 

healthcare leaders are making small strides in encouraging providers to self-report order 

issues to improve physicians' inappropriate test utilization. P4H7 also stated that 

leadership and quality councils track trends to identify areas of improvement, such as 

wasted blood products or transfusion orders not clinically indicated.  

Table 3 

 

CY2021 Providers’ Self-Reporting with Specific Order Issues 

Job Position Wrong/Extra Test 

Ordered 

Test Ordered on 

Wrong Patient 

Total 

Physician/Attending 

Staff 

1  1 

Physician Assistant 2 2 4 

 

 

Major Theme 3: IT System and EMR Documentation Training 

Clinical Decision Systems 

IT system and EMR documentation training is the third major theme identified. 

From the literature, Engelseth et al. (2020) found that leaders can develop a structure for 

information technology systems to support the logistics of various complex healthcare 

services and improve the quality of information transmitted. Atasoy et al. (2019) posited 

that there is empirical evidence supporting a relationship between electronic health 

records and healthcare quality (p. 490). The most general CDSs are designed to prevent 

medical errors (Atasoy et al., 2019). Many healthcare leaders utilize CDS algorithms 

assisting clinicians with test utilization practices. Most participants agreed that IT 

strategies work the best. P1H8 discussed that better documentation in EMRs leads to 

physicians selecting clinically appropriate laboratory tests.  
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EMR Guidelines 

However, IT solutions are difficult to design. P5H9 stated that the design needs to 

develop a balance between reminding physicians and patient care. Alerts are helpful to 

remind physicians about appropriate test orders. However, many physicians experience 

alert fatigue and too many pop-up messages creating challenges and frustrations. For 

example, P6H2 discussed that EMRs need to be designed with principled guardrails for 

effective outcomes. One strategy implemented at H9 was limiting how many 

consecutive days blood draws could be ordered by the residents (house medical staff). 

However, this strategy was not very effective and was removed. At H9, residents write 

orders because they do not want to be the one who did not find a patient’s problem and 

are very busy. Therefore, residents take the path of least resistance with their ordering 

practices. Later, this strategy was reinstated at H9 when the healthcare system was 

facing supply constraints due to COVID to conserve blood collection tubes. The tactic 

of limiting the number of blood draws was not very effective to change physicians’ 

behavior because providers were discovering workarounds to order whatever laboratory 

tests they wanted, which was a barrier to IT solutions.  

Choosing Wisely 

Several participants discussed IT programs such as Choosing Wisely and CDS 

tools to improve physician ordering practices, including the cost. The Choosing Wisely 

program is not currently in place in the healthcare system in the study. CDS tools have 

been implemented to help mitigate the challenges of physicians' inappropriate test 
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utilization but only partially prevent non-compliance. Choosing Wisely applications 

could minimize physicians’ non-compliance in relation to cost per test. 

Major Theme 4: Understanding Financial Ramifications 

Palliative Medicine 

Understanding financial ramifications is the fourth major theme identified. With 

the growing need to improve the quality of patient care with advancements in medical 

treatments allowing people to live longer, palliative medicine is an area that includes a 

holistic approach to better serve patients facing the consequences of serious illnesses. 

Palliative medicine is one area healthcare providers can utilize to improve test utilization 

and patients’ quality of life, leading to lower total healthcare costs. According to Finn 

and Malhotra (2019), palliative medicine is not limited to end-of-life care but includes 

specialized care for people with serious illnesses (p. 1). Healthcare providers specializing 

in palliative medicine provide pain and symptom management, communication 

expertise, emotional, spiritual, and psychosocial support, including end-of-life care when 

appropriate (Finn & Malhotra, 2019). 

According to P1H8, decreased lab utilization is a byproduct of palliative care to 

provide patient-centered care. Physicians do not need to continually order laboratory tests 

based on convenience, assisting with improving the patient’s quality of life by 

minimizing hospital-acquired anemia and enhancing patient satisfaction. P1H8’s team 

performed a study to quantify reduced utilization attributed to the de-escalation of care 

related to supporting patients in creating a plan to change the goals of care and managing 

symptoms. The cost savings formula was the difference of direct variable costs per day 
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between pre-consultation and post-consultation x total palliative care days. Direct 

variable costs = 12% of drugs and lab charges. Total palliative care days = the number of 

total patient days post palliative care consultation to discharge. Pre-consultation included 

days of palliative care consultation. Table 4 is the palliative medicine cost savings 

methodology chart. Table 5 illustrates the palliative care laboratory charges. 

Table 4 

 

Palliative Medicine Cost Savings Methodology 

 

Hospital 

Avg 

drugs & 

labs 

daily 

charges, 

PRE-PC 

Avg 

drugs & 

labs 

daily 

charges, 

POST-

PC Δ/Day 

Total PC 

days post 

consult 

Subtotal of 

total savings 

(charges) 

Total 

savings 

(costs) 

H1 $708  $215  $493  1,755 $865,215  $103,826  

H2 $3,613  $2,320  $1,293  8,107 $10,482,351  $1,257,882  

H3 $1,332  $626  $706  1,716 $1,211,496  $145,380  

H4 $1,686  $481  $1,205  2,200 $2,651,000  $318,120  

H5 $1,004  $304  $700  729 $510,300  $61,236  

H6 $578  $232  $346  972 $336,312  $40,357  

H7 $1,227  $450  $777  2,430 $1,888,110  $226,573  

H8 $1,205  $440  $765  8,107 $6,201,855  $744,223  

H9 $3,492  $1,782  $1,710  14,337 $24,516,270  $2,941,952  

    

System 

Total 
$48,662,909  $5,839,550  
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Table 5  

 

Palliative Care Laboratory Charges 

 

Hospital Lab Chargesa 

 Pre-PC 

Post-

PC 

Δ Pre-PC & 

Post-PC 

H1 $450  $116  $334  

H2 $2,122  $1,125  $997  

H3 $543  $180  $363  

H4 $945  $218  $727  

H5 $586  $132  $454  

H6 $400  $115  $285  

H7 $590  $169  $421  

H8 $788  $211  $577  

H9 $2,341  $1,016  $1,325  

Total $8,765  $3,282  $5,483  

Note. a FY18 Pre-Post charge data used by category. 

 

Physician Ordering Patterns (Reference Laboratory Tests)  

Analyzing physician test ordering patterns with reference laboratory tests is 

another financial opportunity to improve inappropriate test utilization. Many physicians 

order laboratory tests for in-patients that cannot be performed in hospital laboratories 

requiring such tests to be sent to more specialized reference laboratories. Many tests sent 

to reference laboratories take at least 1 to 2 days for results after arriving at the reference 

laboratory facility and can generate increased expenditures. Hospital leaders should 

review reference laboratory business analytics for send out laboratory tests and work with 

the reference laboratory business partners to collaborate on strategies to reduce clinical 

variation, manage test utilization according to evidence-based guidelines, contain 

laboratory testing costs, and improve patient care. Many physicians do not order the 

correct reference laboratory tests resulting in increased laboratory costs for the laboratory 
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and patient. Table 6 shows the reference laboratory cost analysis for the healthcare 

system with opportunities for cost savings. 

Table 6 

 

Reference Laboratory Cost Analysis and Recommendations 

Reference Laboratory Test 
(System) 

Volume 
Cost per 

Test 

Total 

Annual 

Cost 

Recommendation 

Vitamin K1 115 $43.50 $5,002.50 Vitamin K deficiency is very rare, and results in prolonged 

prothrombin time (PT) and elevated international 
normalized ratio (INR) when it does occur. Vitamin K1, 

Serum, is indicated if the patient has an abnormal INR and 

does not respond to Vitamin K therapy. It is not 
recommended to screen for deficiency or as a prerequisite 

for starting Vitamin K therapy.  

Aldolase 548 $7.69 $4,214.12 Aldolase is a nonspecific marker for muscle or liver 
damage. Aldolase testing has largely been replaced by other 

enzyme tests such as creatine kinase (CK), alanine 

aminotransferase (ALT), and aspartate aminotransferase 
(AST) as markers of muscle or liver damage. Aldolase, 

Serum is not recommended as a standalone test. 

HSV Type 1and/or 2 

Antibodies IgM by ELISA 

227 $13.29 $3,016.83 Herpes Simplex Virus Type 1 and/or 2 Antibodies, IgM by 

ELISA lacks adequate predictive value for acute infection 

and therefore is not recommended. If pursuing antibody 
testing, refer to Herpes Simplex Type1 and Type 2 

Glycoprotein G-Specific Antibodies, IgG by CIA. If acute 

HSV infection is suspected, molecular testing is preferred 
refer to Herpes Simplex Virus by PCR.  

Myelin Basic Protein 65 $29.25 $1,901.25 Oligoclonal Band Profile is the preferred test in the workup 

of multiple sclerosis (MS). Myelin Basic Protein is not 

recommended because it is a nonspecific marker for central 
nervous system (CNS) inflammation. 

Triiodothyronine, Free (Free 

T3) 

177 $9.19 $1,626.63 For initial thyroid function screening in nonpregnant 

individuals, order Thyroid Stimulating Hormone with reflex 

to Free Thyroxine. For pregnant women, the optimal 
method of thyroid screening is Thyroxine, Free (Free T4), 

rather than TSH/free T4 combination. Triiodothyronine, 

Free (Free T3), and Triiodothyronine, Total (Total T3), 
should be ordered only for specific circumstances (e.g, 

abnormal TSH/normal Free T4 and suspicion of thyroid 

disease). Thyroid panels containing obsolete tests such as 
T3 Uptake and total T4 should not be ordered. Recommend 

utilizing Free T3 only in cases of abnormal TSH/normal 

Free T4 and suspicion of thyroid disease. 

Financial opportunities for 

improved test ordering 

  
$15,761.33 (Data from July 2020 through July 2021) 
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Governance Committee 

One core strategy is for hospital leaders to establish an effective governance 

committee to prioritize and implement intervention strategies. Test utilization 

interventions can be built for specific outcomes with immediate impact and include IT 

based resources that are automated and control variations with ordering patterns by 

physicians. A governance committee should include multidisciplinary members to best 

understand laboratory testing practices by physicians and identify variances from practice 

to effectively apply appropriate intervention strategies. Interventions can be grouped into 

categories based on the level of impact promoting change and proper utilization. Figure 2 

illustrates the intervention impact with a reference laboratory. 

Figure 2 

 

Reference Laboratory Intervention Impact 

LOW IMPACT MODERATE IMPACT HIGH IMPACT 

• Displaying test 

costs 

• Creating duplicate 

testing alerts 

• Creating best 

practice alerts 

• Educating 

physicians 

• Displaying 

turnaround times 

• Creating physician 

report cards 

• Creating reflex 

testing pathways 

• Providing decision 

support 

• Changing test 

names 

• Modifying order 

sets 

• Establishing a 

laboratory 

formulary 

• Limiting standing 

orders 

• Using pathology 

review to restrict 

tests 

 

Major Theme 5: Heightened Resource Stewardship  

Supply Chain Constraints 

The fifth major theme is heightened resource stewardship. In June 2021, the 

Federal Drug Administration (FDA) and the College of American Pathologists (CAP) 
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notified United States laboratories of supply shortages for 3.2% sodium citrate tubes due 

to severe tube recalls in addition to the unprecedented levels of demand (Gosselin et al., 

2021, p. 1). Sodium citrate tubes are required for the evaluation of coagulation functions 

in patients. The COVID-19 pandemic disrupted standard vendor manufacturing and 

supply chains in various aspects of laboratory supplies. A significant increase in 

coagulation testing compounded the manufacturing and supply chain issues because of 

increased thrombotic events in patients infected with COVID-19 (Schuett et al., 2022).  

Conservation Initiatives 

In response to the sodium citrate tube shortage, the FDA endorsed the same 

conservation practices recommended by CAP for the stewardship of resources. CAP 

recommended several core strategies. Gosselin et al. (2021) stated the core strategies 

included: reducing physician standing orders for coagulation testing; reducing routine 

(non-essential) coagulation testing; avoiding using sodium citrate tubes as discard tubes 

for blood draws; reserving smaller volume sodium citrate tubes for specific patient 

populations and considering point-of-care testing when suitable and available as an 

alternative for coagulation testing (See Figure 3). P6H2 expressed that limited test orders 

due to supply chain constraints to avoid running out of blood collection tubes was not a 

tactic to affect physician behavior regarding ordering practices.   



104 

 

Figure 3 

 

Example of SBAR Communication for the System Regarding the National Shortage of 

Multiple BD Vacutainer Tubes 

 

National Shortage of Multiple BD Vacutainer Tubes used in Blood Collection for 
Laboratory Testing 
January 21, 2022 
 

Situation: The supply level of BD Vacutainer tubes and those from other manufacturers 

used for laboratory testing is critically low due to supply constraints and high clinical 
demand. All tubes are now impacted. 
 

Background: BD, the manufacturer of the blood collection tubes, has had 

unprecedented levels of demand due to the surges in COVID-19 infection rates, COVID-
19 vaccine and treatment development and alternative vendor supply challenges.  
 

Assessment: The Supply Chain has been working tirelessly with Cardinal Health and 

BD leadership over the past several months to obtain enough product to supply the 
testing needs of MedStar on a week-to-week basis. There will be a need at times to 
substitute similar BD tubes for sample collection. These substitute tubes may vary in 
size and the quantity of blood they collect. Be assured that all tubes distributed in 
MedStar facilities will be FDA approved and will have been evaluated and validated by 
the Clinical Laboratories. 
 

Recommendations:  

(1) Use the BD vacutainer tubes for ordered diagnostic testing only 
(2) Do not collect extra tubes for “just in case” orders in the Emergency Department or 

any other location 
(3) Minimize use of a discard tube when collecting blood from an IV  
(4) Removal of the ‘Extra’ order in First Net so tubes will not be collected in the rainbow 

set 
(5) Most inpatients DO NOT require daily Hematology and Chemistry testing after two 

days of stable results in the absence of significant clinical change. Do not order 
routine laboratory testing every day on inpatients. 

 
If you have additional questions or concerns, please contact your site Laboratory 
Administrative Director. 
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P4H7 provided a different perspective regarding the stewardship of resources. 

P4H7 discussed that physical resource challenges are overrated as barriers. There will 

always be staffing challenges and financial constraints with purchasing new equipment. 

Leaders must commit to optimizing time and focus on efficiency, such as how to use the 

staff efficiently. How is time being used? 

Applications to Professional Practice 

Physicians use laboratory tests to support clinical decisions regarding screening, 

prognosis, and management of diseases. Physicians' inappropriate test utilization 

(overutilization and underutilization) is problematic for healthcare systems causing 

increased costs to healthcare organizations and negatively impacting patient care and 

patient dissatisfaction (Alshekhabobakr et al., 2022). Hospital leaders need to ensure 

strategies minimize physicians' inappropriate test utilization so providers choose the 

correct test for the right patient and prevent unnecessary sample collections, and testing 

is deemed essential (Alshekhabobakr et al., 2022). Additionally, hospital leaders can use 

the results of this study to develop strategic partnerships with multidisciplinary teams to 

reduce the financial burden of unnecessary testing and deliver optimum patient care. 

I identified five major themes to mitigate and improve physicians’ inappropriate 

test utilization: (a) continuing physician education, (b) enforced accountability, (c) IT 

systems and EMR documentation training, (d) understanding financial ramifications, and 

(e) heightened resource stewardship. Alshekhabobakr et al. (2022) found that 91% of 

physicians used electronic ordering to select the appropriate tests, 95.5% of physicians 

preferred to receive feedback about inappropriate tests, while 51.1% were not receiving 
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feedback, and 67.4% of physicians were not aware of test costs; however, 63.6% 

demonstrated a willingness to reduce their orders if the cost was high and unnecessary 

(p. 413). Gardner and Childs (2022) found that hospital leaders achieved accountability 

through utilization review processes to create a system for addressing inappropriate test 

utilization related to cost information and patient care data as safeguards against 

unnecessary and improper medical care. Physicians’ test selection for clinical decision-

making about patient care plays a vital role in healthcare costs and optimizing quality 

patient care. Monitoring physicians’ inappropriate test utilization by implementing and 

managing the identified test utilization strategies is critical for healthcare leaders to 

reduce waste, unnecessary spending, and costs and improve the quality of patient care to 

achieve successful organizational efficiency. Hospital leaders should consider evaluating 

their current strategies with the recommended strategies identified in this study to 

mitigate and improve physicians’ inappropriate test utilization to align with their 

organizational operations.  

Implications for Social Change 

Physicians’ inappropriate test utilization for clinical decision-making for patient 

care is a significant problem facing healthcare leaders. Hospital leaders may use this 

study to improve fewer testing-related risks for patients and reduce healthcare costs, 

resulting in improved dignity and quality of life for individuals in local communities and 

enhanced quality of hospital services. For example, Bressman et al. (2021) discussed that 

repetitive blood collections for diagnostic tests contribute to hospital-acquired anemia 

(HAA) caused by blood loss during a hospital stay based on increased blood draws and 
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the total volume taken for each test. Additionally, HAA is often associated with poor 

patient outcomes (Bressman et al., 2021). Understanding the ramifications of physicians' 

inappropriate test utilization, such as HAA, hospital leaders have an opportunity to 

improve patient's quality of life and experience. Identifying and implementing strategies 

to reduce physicians’ inappropriate test utilization may enable hospital team members to 

focus on other areas beyond clinical care, such as patient satisfaction, which is associated 

with financial reimbursement. Hospital leaders who focus on improving physicians’ test 

utilization can position their organizations to contribute to positive social changes for 

their patients and community. 

Recommendations for Action 

I identified five effective strategies to mitigate and improve physicians’ 

inappropriate test utilization, including (a) continuing physician education, (b) enforced 

accountability, (c) IT systems and EMR documentation training, (d) understanding 

financial ramifications, and (e) heightened resource stewardship. Hospital leaders may 

consider evaluating their current strategies with the recommended strategies identified in 

this study to mitigate and improve physicians’ inappropriate test utilization to align with 

their organizational operations. Not all the strategies identified in the study are 

appropriate for all healthcare leaders, depending on their organization’s current state of 

operations. However, some hospital leaders who face challenges with controlling 

physicians’ inappropriate test utilization should develop partnerships with 

multidisciplinary teams to select and adopt new strategies to minimize waste, reduce 

costs, and improve patient care.  



108 

 

The results of the study are significant to hospital leaders, such as senior 

leadership, providers, managers, and front-line team members. Implementing strategies to 

minimize physicians’ inappropriate test utilization is a collaborative effort requiring the 

right stakeholders and an organizational culture committed to continuous improvement to 

improve processes. I will disseminate my findings to the participants by summarizing the 

results and sending the information via email. Additionally, I will share the findings via 

scholarly journals, meetings, and conferences.  

Recommendations for Further Research 

Other researchers and scholars can augment the results of this study with further 

research. I identified some limitations with this research study. One limitation was the 

size of my research study. This study was small in geographical scope and consisted of a 

small number of participants contributing to the limitations of this study. The findings of 

this research study may not apply to other healthcare institutions requiring additional 

research in the future. A recommendation for further action would be to increase the 

sample size of participants from different geographical regions to allow for greater 

generalizability and transferability to strengthen the reliability and validity of the data. 

Another limitation was that the study participants only included senior healthcare leaders 

of organizations within a single healthcare system. A recommendation for further would 

be to include other participants in lesser leadership roles who possess the expertise and 

experience with physicians’ inappropriate test utilization. Lastly, there is scant literature 

and research context regarding standardized key performance indicators (KPI) to measure 

physicians’ inappropriate test utilization. One recommendation for future researchers is 
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to explore data analytics utilized by healthcare leaders from other organizations to 

establish best practices for improved outcomes. 

Reflections 

The DBA journey was the most challenging yet rewarding academic experience I 

have ever encountered. The research process proved to be rigorous both academically and 

personally. I started my DBA journey two months before the COVID-19 pandemic 

commenced. Professionally, I was at the center of COVID-19 testing, which required 

long hours at work to care for patients in my community. I persevered with the challenges 

encountered professionally and academically despite the unprecedented times with 

COVID-19, testing my time-management skills. During my journey, I recognized my 

academic growth as a researcher with the support of Walden University’s faculty 

members. I have gained much knowledge about scholarly writing and the overall research 

process. I am genuinely grateful for Walden University faculty’s expertise, detailed 

assistance, and encouragement so I could successfully achieve this academic endeavor. 

I believe my research findings could provide new strategies and best practices for 

healthcare leaders to improve physicians’ inappropriate test utilization. I am grateful to 

all the participants in this study for their time and extensive knowledge on this vital topic. 

Their guidance and expertise conveyed unknown knowledge to me, minimizing 

researcher bias, which I used to expand my understanding of physicians’ inappropriate 

test utilization. Several participants discussed numerous factors affecting physicians’ 

inappropriate test utilization outside their control. The participants described a complex 
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situation with no one specific answer to the research question aligning with the CAS and 

LSS conceptual frameworks. 

Conclusion 

The findings of this research study revealed that physicians' inappropriate test 

utilization is a large-scale and complex issue affecting many healthcare organizations. 

All participants in this study agreed that physicians' inappropriate test utilization is an 

issue. Based on the literature and research context, there is no one specific strategy that 

healthcare leaders can use to mitigate physicians' inappropriate test utilization. 

Healthcare leaders also have an opportunity to evaluate other service lines associated 

with physicians' inappropriate test utilization, such as palliative medicine, to employ 

strategies to make improvements, as there is a literature cap regarding this topic, and this 

study can facilitate the filling of that gap. 

 Healthcare leaders should consider combining initiatives to improve physicians' 

inappropriate test utilization in their organizations. I have shared the expertise and 

experiences of seven participants in this research study. Based on the research of this 

study, five major themes were identified, which included (a) continuing physician 

education, (b) enforced accountability, (c) IT systems and EMR documentation training, 

(d) understanding financial ramifications, and (e) heightened resource stewardship. 

Within the major themes are core strategies that healthcare leaders use to mitigate 

physicians' inappropriate test utilization and reduce healthcare costs. The major themes 

and core strategies reflect the complex nature yet connection to a healthcare issue, which 

is suggestive of the CAS and LSS conceptual frameworks. 
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Appendix A: Interview Questions 

1. What strategies are you using for assuring appropriate test utilization by 

physicians to improve efficiency?  

2. How have you assessed the relative effectiveness of the strategies (metrics)?  

3. What strategies did you find that work best for reducing inappropriate test 

utilization by physicians to improve efficiency in the system? 

4. Regarding the process you use to assure testing appropriateness and efficiency, 

please describe the specific steps of the related quality control system? 

5. How did you address the key barriers to implementing the strategies to reduce 

inappropriate test utilization by physicians? 

6.  What modifications would you make to the strategies to improve efficiency for 

appropriate test selection by physicians?  

7. What additional information would you like to share about strategies used for 

reducing inappropriate test utilization by physicians to improve efficiency to 

reduce healthcare costs? 
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