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Abstract 

This manuscript examines the gaps in the educational curriculum for medical 

laboratory science programs and their consequential impact on population 

health. It emphasizes the need for better defining the roles and responsibilities of 
medical laboratorians, from technologists to pathologists. Additionally, it 

introduces the concept of a mid-level provider, the diagnostic health consultant, 

who can bridge the missing gaps. The manuscript presents a detailed educational 

strategy aimed at equipping laboratory professionals with the necessary skills and 

knowledge to enhance patient outcomes through the effective utilization of 
advanced data analytics and risk stratification methodologies. By addressing 
these gaps and incorporating the diagnostic health consultant role, the 

manuscript aims to improve healthcare outcomes and revolutionize laboratory 

practices within the current healthcare landscape. 

Introduction 

Medical laboratories play a crucial role across the 

entire spectrum of healthcare delivery, yet their 

contribution remains undervalued and often 

disconnected from direct clinical decision-making (2-

4). Clinical Lab 2.0 (CL2.0) is a Project Santa Fe 

Foundation initiative aimed to re-engineer the role of 

laboratories in the care continuum, aligning 

laboratory practice with the future of value-based 

healthcare. The CL2 model is visualized below (Figure 

1) which takes laboratory domain knowledge and 

translates it into actionable clinical insights. 

However, the existing curriculum for medical 

laboratory science programs often lacks emphasis 

on practical applications, population health impacts, 
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diagnostic stewardship, and the integration of 

modern technologies. This disconnect limits the 

laboratory’s contribution to diagnosis optimization 

and population health initiatives (2).  This manuscript 

aims to analyze the gaps in the curriculum and 

propose the concept of diagnostic health 

consultants to address these gaps. 

 

Figure 1: The Clinical Lab 2.0 model describes the clinical laboratory within the value-based care workflow. Reproduced with 

permission from: Crawford JM, et al. Journal of Applied Laboratory Medicine. Jan 2025; 10:140-147. DOI: 10.1093/jalm/jfae113. 
 

Proposed Concept – Diagnostic Health 

Consultant 

The concept of a diagnostic health consultant is 

proposed to address the identified gaps in the 

curriculum and enhance the integration of laboratory 

diagnostics with patient care and public health 

strategies. A diagnostic health consultant is a 

professional who integrates laboratory diagnostics 

with patient care and public health strategies. They 

play a crucial role in enhancing diagnostic accuracy, 

efficiency, and patient outcomes by leveraging AI 
technologies and interdisciplinary collaboration (1). 

Diagnostic health consultants are envisioned to 

bridge the gap between laboratory diagnostics and 

clinical decision-making. Their responsibilities 

include interpreting complex laboratory results and 

integrating them into patient care plans, 

collaborating with healthcare providers to ensure 

appropriate tests are ordered and results are utilized 

effectively, utilizing technologies such as AI to 

enhance diagnostic accuracy and efficiency, 
contributing to public health strategies by providing 

insights into population health trends and preventive 

care measures, and advocating for the importance of 

laboratory diagnostics in healthcare while engaging 

in continuous professional development (2). 

To better understand the role of diagnostic health 

consultants, it is helpful to compare them to other 

healthcare professionals who have significant input 

on healthcare delivery. Clinical consultants are 

laboratory professionals who provide consultation 

regarding the appropriateness of testing ordered and 

interpretation of test results. They play a vital role in 

assisting clinicians with test selection and 

interpretation, ensuring that laboratory results are 

effectively utilized in patient care. Like diagnostic 

health consultants, clinical consultants are integral 

in bridging the gap between laboratory diagnostics 

and clinical decision-making. 

Healthcare consultants support healthcare 

organizations by analyzing existing processes and 

providing professional advice to improve patient care, 

reduce costs, and enhance service delivery. They 

often work with hospitals, private practices, and 
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other healthcare settings to implement strategies for 

better healthcare outcomes. Diagnostic health 

consultants focus specifically on laboratory 

diagnostics and their integration into patient care and 

public health strategies. 

Specialty doctors and consultants are senior 

clinicians who manage the delivery of care within 

their specialized areas. They lead multidisciplinary 

teams (MDTs) and oversee patient care pathways. 

Diagnostic health consultants, while not necessarily 

clinicians, would similarly lead efforts to integrate 

laboratory diagnostics into patient care, ensuring that 

laboratory results are utilized effectively across care 

settings. 

The benefits of integrating diagnostic health 

consultants into the healthcare system are manifold. 

By leveraging AI technologies and interdisciplinary 

collaboration, diagnostic health consultants can 

improve the accuracy and efficiency of laboratory 

diagnostics. Effective utilization of laboratory results 

in clinical decision-making can lead to better patient 

care and outcomes. Diagnostic health consultants 

can provide valuable insights into population health 

trends and preventive care measures, contributing to 

public health strategies. By advocating for the 

importance of laboratory diagnostics and engaging in 

continuous professional development, diagnostic 

health consultants can elevate the role of laboratory 

professionals in healthcare (1). 

To implement this role, educational programs need to 

incorporate training on AI technologies, 

interdisciplinary collaboration, and advocacy. This 

will ensure that diagnostic health consultants are 

equipped with the skills and knowledge necessary to 

enhance patient care and contribute to public health 

outcomes. 

Qualifications for Diagnostic Health 

Consultants:  

Qualified individuals for the role of diagnostic health 

consultants may include those with advanced 

degrees such as Doctor of Clinical Laboratory 

Science (DCLS). DCLS professionals are trained to 

integrate laboratory diagnostics with patient care, 

making them ideal candidates for this role. Their 

education includes advanced coursework in clinical 

laboratory science, patient care, and healthcare 

management, equipping them with the skills needed 

to bridge the gap between laboratory diagnostics and 

clinical decision-making. DCLS programs for 

example, notes that graduates, among other abilities, 

will be able to: 

1. Provide patient-centered, customized 

consultation services on appropriate test 

selection and interpretation for the purpose of 

clinical decision-making among the 

interprofessional health care team and for the 

patient. 

2. Monitor laboratory data, test utilization and 

diagnostic testing processes for individual 

patients and populations using informatics and 

analytics to reduce diagnostic errors, improve 

efficiency, and reduce costs. 

3. Educate health care providers, patients, their 

families, and the general public on the 

indications, best evidence, patient preparation, 

and interpretation of clinical laboratory testing 

including home self-testing. 

4. Participate in public and private health policy 

decision-making at all organization and 

government levels using best evidence. 

However, although a DCLS graduate brings deep 

laboratory and diagnostic expertise, there are several 

areas where their training doesn’t align well. They are 

not suited for direct patient care roles requiring 

independent clinical licensure, such as physicians, 

nurse practitioners, or physician assistants, because 

these positions involve diagnosing, prescribing, and 

performing physical exams, and activities outside the 

DCLS scope. They are also not prepared for hands on 

diagnostic imaging roles, including radiology, 

ultrasound, or MRI interpretation, which require 
specialized imaging education and certification. In 
addition, they are not a natural fit for business, IT, or 
engineering-heavy diagnostic consulting, such as 

health IT architecture, biomedical device design, or 
financial analytics, since these fields demand 
technical or business training beyond the 

laboratory-centered DCLS curriculum (2).  
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How diagnostic health consultants can help 

the transition to a Patient-Centric Model 

The current healthcare system is fragmented and 

transaction-centric, leading to inefficiencies and 

inconsistent patient care. Laboratories generate 70% 

of the objective information in a patient's medical 

record, yet their role is often undervalued. The 

current system involves multiple labs and 

inconsistent processes, leading to workflow 

inefficiencies and non-standardized diagnostic data. 

Healthcare is often reimbursed on a fee-for-service 

basis, which focuses on individual transactions 

rather than overall patient outcomes. This 

fragmented approach can result in delays in care, 

misinformation from non-aligned outsourced lab 

providers, and inconsistent patient messages (3,4). 

The proposed educational model can help reposition 

the lab's role by enhancing diagnostic accuracy, 

reducing delays in care, and standardizing diagnostic 

data. Similar to PharmacoEconomics, 

LabacoEconomics describes the value generated by 

labs outside of traditional metrics, emphasizing the 

lab's contribution to overall healthcare. The proposed 

role can help measure the lab's impact on patient 

outcomes and aggregate costs, rather than just line-

item costs. 

Diagnostic health consultants can aid in the 

transition to a patient-centric model that involves 

integrating clinical and anatomic pathology results, 

improving standardization, and enhancing health 

system efficiencies. This model supports continuous 

clinical improvement and better population health 

outcomes by creating a seamless flow of diagnostic 

information across different care settings. Nursing 

and pharmacy have successfully repositioned 

themselves within the patient care team by 

expanding their roles. Similarly, laboratories can 

transition from utilization management to diagnosis 

optimization. 

Diagnostic stewardship positions laboratories as 

partners in clinical decision-making by ensuring 

appropriate testing, interpretation, and follow-up (5). 

Diagnostic health consultants operationalize this 

stewardship function.  By integrating laboratory data 

longitudinally and collaborating across care teams, 

diagnostic health consultants support consistent, 

patient-centered care pathways and reduce 

diagnostic delays. 

The following sections of this manuscript explore 

how the proposed role of diagnostic health 

consultants and a redesigned curriculum align with 

broader healthcare objectives can be operationalized 

within existing systems. The Project Santa Fe 

Foundation Education Committee developed a 9-

step business canvas framework (Figure 2). The 

business canvas, based on the Strategyzer Business 

Canvas Model (5), provides a systematic model to 

analyze different opportunities for the laboratory to 
integrate into value-based healthcare. By applying a 

strategic framework modeled after the Clinical Lab 

2.0 model (Figure 1), the information below outlines 

the strategies necessary for success and further 

delves into the educational, institutional, and 

technological resources required to support this 

paradigm shift. The remaining content presents a 

comprehensive roadmap for embedding diagnostic 

health consultants into the healthcare ecosystem, 

emphasizing their potential to drive clinical 

improvement, foster interdisciplinary collaboration, 

and support the transition toward a patient-centric 

and data-driven model of care. 
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Figure 2: 9-Step Business Canvas developed by the PSFF Education Committee, describing gaps in the 

educational curriculum for medical laboratory science programs and their impact on population health 

Value Proposition 

The Clinical Lab 2.0 (CL2.0) model contributes to 

improved health outcomes by leveraging longitudinal 

data to facilitate proactive healthcare interventions 

(6). It empowers laboratory professionals through 
targeted education and training programs, promoting 

patient education initiatives and advancing health 

equity across diverse populations. By integrating 

advanced data analytics and predictive modeling 

techniques, the CL2.0 model enhances diagnostic 

accuracy and efficiency, ultimately improving patient 
care and population health outcomes. For instance, 

the use of predictive modeling in laboratory settings 

has been shown to identify at-risk patients earlier, 

allowing for timely interventions that can prevent 

disease progression. Additionally, the emphasis on 

health equity ensures that underserved populations 

receive the necessary attention and resources, 

thereby reducing health disparities (2).  Current 

laboratory curricula emphasize analytical proficiency 
but underprepare graduates for diagnostic 

consultation, population health engagement, and 

interdisciplinary collaboration. These gaps contribute 

to diagnostic error and inefficiencies in care delivery 
(1,2). Insufficient emphasis on population health 
limits the laboratory’s contribution to preventive and 

longitudinal care models (6). 

Customer Segments  

Key stakeholder groups include pathologists, medical 

laboratory professionals, and other healthcare 

practitioners specializing in medical laboratory 

services. These professionals play a critical role in 

diagnosing and managing patient care, and their 

involvement in the CL2.0 model is essential for its 

success. Healthcare leaders and administrators 

focused on managing clinical outcomes and 

optimizing costs will also find value in the CL2.0 
model. By leveraging advanced data analytics and 

predictive modeling, the model can help reduce 

healthcare costs while improving patient outcomes. 

Additionally, educational institutions and public 

health organizations seeking insights into public 

health trends and risk adjustments will benefit from 
the project's findings and recommendations. These 

institutions can use the data and insights generated 

by the CL2.0 model to enhance their curricula and 

public health strategies, ultimately contributing to 

better population health. Furthermore, the 

integration of diagnostic health consultants can 

bridge gaps in laboratory practices and improve 

collaboration among stakeholders, leading to more 

effective healthcare delivery. 
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Customer Relationships  

Fostering robust relationships with target audiences 

involves collaborative efforts with academic 
institutions to co-create curricula that address 

emerging educational needs. These partnerships can 

ensure that educational programs remain relevant 

and responsive to the latest advancements in 

medical laboratory science. The introduction of 

certification and training programs designed to 
enhance professional skills and knowledge is 

essential. Such programs can help laboratory 

professionals stay current with new technologies and 

methodologies, ultimately improving patient care. 

Ongoing communication initiatives with stakeholders 

will advocate for laboratory-driven models and 

innovations in preventive care, ensuring that 

laboratory professionals are equipped to meet the 

evolving needs of healthcare. Regular engagement 

with healthcare leaders, policymakers, and public 

health organizations can promote the adoption of 

these models and highlight the critical role of 

laboratories in preventive health strategies. By 

fostering these relationships and continuously 

advocating for innovation, the CL2.0 model can drive 

significant improvements in healthcare delivery and 
outcomes. 

Key Resources  

Successful implementation of the CL2.0 model 

requires a team of expert faculty and seasoned 

industry practitioners dedicated to designing and 

delivering high-quality educational content. These 

experts bring valuable insights from both academic 

and practical perspectives, ensuring that the 

curriculum is comprehensive and relevant. 

Investment in digital platforms that facilitate 
advanced learning and professional development 

opportunities is crucial. Digital platforms can provide 

interactive and flexible learning environments, 

allowing professionals to stay updated with the latest 

advancements in medical laboratory science. 

Establishing clinical partnerships that provide 

practical experience, case studies, and internship 

opportunities for learners will further enhance the 

educational strategy. These partnerships can offer 
hands-on experience and practical knowledge, 

bridging the gap between theoretical learning and 

real-world application. By integrating these elements, 

the CL2.0 model can effectively prepare laboratory 

professionals to meet the evolving demands of 

healthcare. 

Channels  

Effective methods for reaching target audiences 
include collaborations with universities, hospitals, 

and health systems to facilitate outreach and training 

opportunities. These partnerships can help integrate 

the latest advancements in medical laboratory 

science into educational programs and clinical 

practices, ensuring that professionals are well-

prepared to meet current healthcare challenges. 

Utilizing digital platforms and social media channels 

will make specialized education accessible to a 

global audience. Digital platforms can provide 

interactive and flexible learning environments, while 
social media can help disseminate information 

quickly and engage a broader audience. Organizing 

targeted events, including conferences and 

workshops that emphasize Clinical Lab 2.0 and 

innovations in laboratory-driven healthcare, will 

further promote the project's goals. These events can 

serve as platforms for knowledge exchange, 

networking, and collaboration among healthcare 

professionals, educators, and policymakers. By 

employing these methods, the CL2.0 model can 

effectively reach and engage its target audiences, 
driving significant improvements in healthcare 
delivery and outcomes. 

Activities  

Key activities involved in the educational initiative 

include the development of a comprehensive 

curriculum that integrates Clinical Lab 2.0 principles, 

advanced data analytics, and predictive modeling 

techniques. This curriculum aims to equip laboratory 

professionals with the skills needed to leverage data 

for improved patient outcomes. Ongoing research 

focused on the clinical applications of longitudinal 

data will continuously refine and enhance 
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educational content. Such research can provide 

insights into trends and patterns that are crucial for 

preventive healthcare. Initiatives to raise public 
awareness and educate stakeholders about the 

pivotal role of laboratorians in preventive healthcare 

are also essential. These initiatives can include 

public campaigns, workshops, and seminars that 

highlight the importance of laboratory-driven models 

in early disease detection and management. By 

integrating these activities, the educational initiative 

can foster a deeper understanding of the value of 

laboratory services in the healthcare continuum. 

Cost Structure  

The anticipated costs associated with the initiative 

include expenses related to recruiting and training 

skilled faculty members and laboratory professionals 

who will deliver the educational content. These costs 

are essential to ensure that the educational programs 

are led by experts who can provide high-quality 

instruction and mentorship. Investments in digital 
learning platforms and data analytics software 

necessary for effective training are crucial. These 
technologies can facilitate interactive learning 

experiences and enable professionals to apply 

advanced data analytics in their practice. 

Development costs for educational materials, 

assessments, and ongoing certification renewal 
programs must also be considered. These materials 

and programs are vital for maintaining the relevance 

and rigor of the educational content, ensuring that 

laboratory professionals remain up to date with the 

latest advancements in the field. Additionally, the 
costs associated with establishing partnerships with 

clinical sites for practical training and internships 

should be factored in, as these experiences are 

integral to the comprehensive education strategy. 

Analysis of Curriculum Gaps  

The existing curriculum for medical laboratory 

science programs primarily emphasizes technical 

proficiency in laboratory procedures and diagnostics. 
While this focus is essential, it often falls short in 

emphasizing practical applications, such as 

integrating laboratory results into patient care and 

public health strategies. This gap leaves students and 

graduates underprepared for the practical challenges 

they will face in their professional careers. 

Another significant gap in the curriculum is the 
insufficient coverage of population health and 
preventive care. The curriculum often overlooks the 

broader implications of laboratory work on 

population health outcomes. Students are not 

adequately trained to understand how laboratory 

diagnostics can influence public health strategies 
and preventive healthcare measures. This lack of 

training can result in missed opportunities for 

laboratories to contribute to public health 

interventions. We want to move away from reactive 

care to preventive and monitored care, ensuring that 

laboratory professionals are equipped to support 

proactive healthcare initiatives. 

The integration of emerging technologies, particularly 

artificial intelligence (AI), is another area where the 
curriculum falls short. AI has the potential to 
transform medical laboratories by enhancing 

diagnostic accuracy, efficiency, and patient care. 
However, the current curriculum does not sufficiently 
prepare students to leverage AI technologies. This 
technological lag can hinder the advancement of 

laboratory practices and reduce the efficiency of 
diagnostic processes.  For example: 

1. Predictive Analytics: AI algorithms can analyze 
historical patient data to predict future health 

outcomes. For example, machine learning 

models can identify patients at high risk for 

diseases such as diabetes or cardiovascular 

conditions, allowing for early intervention and 

preventive care. 

2. Image Analysis: AI can assist in analyzing medical 
images, such as pathology slides or radiology 

scans. Deep learning models can detect 

abnormalities with high accuracy, aiding 

pathologists in diagnosing conditions like cancer 

more efficiently. 
3. Automated Diagnostics: AI-powered systems can 

automate routine diagnostic tests, reducing the 

time required for analysis and minimizing human 

error. For instance, AI can be used to interpret 
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blood tests or genetic screenings, providing rapid 

and accurate results. 

4. Natural Language Processing (NLP): AI can 
process and analyze large volumes of 

unstructured data, such as medical records 

and research articles. NLP algorithms can 

extract relevant information, helping 

laboratory professionals stay updated with 

the latest medical research and guidelines. 

5. Workflow Optimization: AI can optimize 
laboratory workflows by predicting equipment 
maintenance needs, managing inventory, and 

scheduling tasks. This can improve efficiency 
and reduce downtime, ensuring that 

laboratories operate smoothly. 

6. Personalized Medicine: AI can analyze 
genetic data to provide personalized 

treatment recommendations. By 

understanding a patient's genetic makeup, AI 
can suggest tailored therapies that are more 

likely to be effective, enhancing patient 
outcomes. 

Interdisciplinary collaboration is crucial in modern 
healthcare, yet the curriculum for medical laboratory 

science programs tends to be siloed. It focuses 
solely on laboratory science without integrating 

interdisciplinary collaboration among other health 

professionals and medical practitioners. There is a 

need for training that emphasizes collaboration with 

other healthcare professionals to improve patient 

outcomes. Effective handoffs between primary care 
practices and laboratories are crucial for patient 

safety, yet gaps in these processes can lead to errors. 

Professional development and advocacy are also 

areas that need more emphasis within the 

curriculum. Students are not adequately prepared to 

advocate for the importance of laboratory science in 

healthcare and to engage in continuous professional 

development. Educators play a pivotal role in 

instilling the importance of laboratory work in patient 

care, but without advocacy training, this impact is 

diminished. 

The lack of practical application training can lead to 

diagnostic errors and inefficiencies in patient care. 

For example, inconsistent job titles and unclear 

career pathways can limit professional growth and 

role clarity, affecting the quality of diagnostics. This 
gap in training can result in diagnostic inaccuracies, 

which ultimately impact patient outcomes. 

Insufficient training on population health can result in 
missed opportunities for preventive care and public 

health interventions. Laboratories generate 70% of 

the objective information in a patient's medical 

record, yet their role in population health is often 

undervalued. Without adequate training, laboratory 

professionals may not fully understand how their 

work can contribute to public health strategies. 

By addressing these gaps, the curriculum for medical 

laboratory sciences programs can be enhanced to 

better prepare students for real-world challenges, 

improve diagnostic accuracy, and contribute to 

better population health outcomes. Integrating 
practical applications, population health strategies, 

AI technologies, interdisciplinary collaboration, and 
advocacy into the curriculum will ensure that 

laboratory professionals are equipped to meet the 

evolving needs of healthcare (1,2). 

Vignette: 

The following vignette illustrates the value 

proposition for Diagnostic Health Consultants:  

Diabetes Lab-Initiated Care Pathway (Diagnostic 
Health Consultant Value Proposition)  

Background: Bill, a Diagnostic Health Consultant for 

Infinity Health, just got off a conference call with the 
Department of Health Laboratory and public health 

offices.  On the call, it was noted that a new federal 
health grant was being implemented in a rural part of 

the state to manage the higher-than-expected 

incidence of diabetes and cardiovascular disease in a 

three-county region... Infinity Health provides health 
care for most of the insured individuals in the targeted 

geographic location through a collection of clinics and 

work-site urgent care facilities.   

Bill decides to look at the patient’s being served 
across three zip code regions covered by the federal 
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rural health grant.  His ability to harness longitudinal 

laboratory results from the clinics along with the 
patient’s metadata shows him 1. the total number of 
diabetics, 2. the level of diabetes control based on 

ADA guidelines, and 3. the patients with known 
concomitant cardiovascular disease risk.  Bill’s 
employer has been developing an integrated care 

pathway for diabetes that triggers care through 
primary care providers using guidelines developed 

with the population health department and AI tools at 
his facility.   

After consultation with the care pathway development 
team, Bill contacts the Public Health Director to offer 
a pilot program. He explains the pilot would identify 
patients with diabetes based on existing historical 
data and contact primary care providers at the public 

health clinics to provide recommendations for 

Hemoglobin A1c monitoring frequency and related 
testing aligned with ADA guidelines. The pilot would 
also identify patients’ gaps in care and recommend 

high risk patients for intervention based on lipid panel 

results from the last 24 months.   

The problem: Diabetes, as a significant chronic 
disease, carries an enormous health care burden for 

the person involved, family members, and the health 

care system. When uncontrolled, it contributes to long 

term complications such as fatty liver and chronic 

kidney disease leading to poor quality of life and 
increased health care expenditures.  Diabetes can be 

clinically silent in its early stages, often leading 

patients to not seek health care until serious 
complications such as myocardial infarction, stroke, 

or amputation occur. Laboratory data when 
assembled in a meaningful way can guide care and be 
used to implement real time interventions. A 

laboratory-initiated diabetes pathway can assist 
healthcare providers to monitor patients, standardize 

follow-up, and optimize limited resources—

particularly in rural settings. 

Leveraging Clinical Lab 2.0 for the Diagnostic 

Health Consultant: Implementation of a Diabetes 

Lab Initiated Care Pathway can help activate care by 
(a) identifying the diabetic patients prior to scheduled 

visits (b) stratifying patients with higher risk for chronic 

disease management (c) and supporting standardized 

care through ADA guidelines and locally defined 
workflows. 

Conclusion  

In conclusion, addressing the gaps in the educational 
curriculum for medical laboratory science programs 

is crucial for improving diagnostic accuracy and 

patient care. The proposed concept of diagnostic 

health consultants can help bridge these gaps and 

enhance the role of laboratories in healthcare. 

Integrating modern technologies, interdisciplinary 
collaboration, and advocacy into the curriculum will 

ensure that laboratory professionals are equipped to 

meet the evolving needs of healthcare. Transitioning 

to a patient-centric model will further enhance the 

impact of laboratory diagnostics on population 

health outcomes (2,5). 
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