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Business Models

Artificial Intelligence  
as a Growth Engine for  
Health Care Startups:
Emerging Business Models

Massimo Garbuio1 and Nidthida Lin2,3

SUMMARY
The future of health care may change dramatically as entrepreneurs offer solutions 
that change how we prevent, diagnose, and cure health conditions, using artificial 
intelligence (AI). This article provides a timely and critical analysis of AI-driven health 
care startups and identifies emerging business model archetypes that entrepreneurs 
from around the world are using to bring AI solutions to the marketplace. It identifies 
areas of value creation for the application of AI in health care and proposes an 
approach to designing business models for AI health care startups.
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A n increasing number of entrepreneurs entering the health care 
space are harnessing old and new technologies in the solutions 
they take to the marketplace. One of the most active sectors is 
artificial intelligence (AI), which is being applied to clinical, oper-

ational, or financial solutions in health settings. In general terms, AI can be 
described as computer systems that perform tasks requiring human-like intel-
ligence. Health care executives rate AI as the most disruptive technology within 
the industry,1 while consumers worldwide are open to receiving AI-enabled 
health care solutions. The amount of data available for analysis by AI applica-
tions is growing exponentially, owing to smart wearables and other Internet of 
Things solutions (IoT).2 In a 2010 global survey of executives in health care, 
more than 90% recognized the complexity likely to be faced by their sector in 
the next few years and indicated they were unprepared to deal with it.3
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There is little doubt that AI will revolutionize the way health care practitio-
ners and executives gather information and interact with patients and their fami-
lies, as well as with clinical and operational staff. There exists a wealth of 
applications that are already relevant. Several services that previously required 
human intervention and face-to-face interaction with patients have now moved 
to centralized platforms managed by messaging bots and intelligent virtual assis-
tants. Almost 80% of organizations participating in a 2017 survey are already 
using virtual assistants to create better customer interactions.4 Other applications 
are specific to clinicians, for example, providing platforms designed for cloud com-
putations, deep learning in medical imaging, or optimized patient selections in 
clinical trials.

Current research has classified health care startups on the basis of the type 
of the problem addressed, for example, whether they provide telemedicine ser-
vices, virtual assistance, or image recognition. However, as yet, we do not know 
whether startups that solve different problems share common business models. 
Nor do we know what value is created for stakeholders, ranging from clinicians, 
patients, health care administrators, insurance companies, and government agen-
cies.5 In this study, we answer this question by examining some of the most prom-
ising AI-driven health care startups and developing a framework for studying and 
tracking their emerging business models.

As AI is a rapidly developing technology, a critical question regards the emer-
gence of archetypes of business model. Questions surrounding business models are 
always challenging, but even more so in health care because of context-specific 
systemic and regulatory aspects and because of the presence of a fluid multi-stake-
holder environment.6 A successful business model also requires a clear identifica-
tion of what the value proposition is and who will be paying for such value 
proposition, as the party who directly benefits from the value might not be the one 
who pays for it. Indeed, AI-driven health care services not only promote service 
quality to both direct and indirect service recipients but are also tasked with provid-
ing an effective cost-revenue structure for health care providers and health care 
payers (i.e., insurers and governments). A deeper understanding of these aspects of 
AI in health care may allow for the application of these concepts to other industries 
with fewer restrictions in terms of regulation and who pays for services.7

Research Method

Technology is a driver of change in business models. Any investiga-
tion into the implications of technological change begins with a characteriza-
tion of the technology’s attributes and the potential business model that can 
be employed to effectively take the technology to the market. Here, we have 
reviewed the deployment of AI in the health care sector using a data set drawn 
from 30 health care startups around the world.

Over three years, we have explored the question, “How do entrepreneurs 
in health tech8 develop business opportunities and capture these opportunities 
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with innovative and technologically driven business models?” We started by 
reviewing several academic and practitioner-oriented studies9 into health tech in 
general and observing closely three AI-driven health care startups. The first uses 
AI in the creation of a marketplace connecting providers and patients. The second 
is a company operating in the digital health space. The third is developing a smart 
pillow solution for the detection of sleeping disorders. We also studied the litera-
ture on AI and discussed it with those in the field, ranging from researchers in 
both business and engineering to entrepreneurs. We then identified the set of 
startups to study in the health care sector using Fortune and Forbes and, in particu-
lar, the list of the top 106 startups identified as innovators within the Health AI 
space by CB Insights, a well-known database of startups from across the world. 
We manually collected information about the funding received by each of the 
startups in the dataset for which information was available in Crunchbase and 
Angel.co. We matched this information with press releases, websites, newsletters, 
and blogs on the development of AI, as well as health technology. We then inter-
viewed one executive in health insurance, the CEO of a well-known AI-driven 
health care company (Matteo Berlucchi, Your.MD), as well as other entrepre-
neurs currently utilizing some form of AI (both in health care and in other indus-
tries), and a venture capitalist who has made investments in health AI. On the 
basis of these diverse sources, we developed a thorough understanding of the 
sector and business models. Finally, we presented our findings to other entrepre-
neurs as well as executives in the field to gauge their feedback on our research.

What Is AI

As a scholarly field, AI dates back to the 1950s. However, recent advance-
ments and innovations in information storage and processing have enabled an 
explosion in the abilities and potential of intelligent systems to revolutionize 
industries from agriculture and finance to health care. The fundamental prin-
ciple of AI is machine learning, or the ability of a computer to improve upon its 
own capabilities by continuously analyzing its interactions with the real world. 
This also includes Natural Language Processing (NLP), a form of AI that ana-
lyzes the human language, helping a machine understand, interpret, and manip-
ulate human language (e.g., text, speech). There has been dramatic growth in 
the power and sophistication of machine learning and NLP in recent years due 
to high-bandwidth networking and cloud computing, among other high-level 
innovations.

In industries like health care, where human intelligence is both invaluable 
and increasingly in high demand, the introduction of innovative, AI-powered 
technologies has been lowering costs, hastening drug discovery, and improving 
health outcomes. More and more, the potential of AI to revolutionize the industry 
is catching the attention of key players in both health care and venture capital, 
with increasing funding allocated to the sector in recent years. But in order to bet-
ter advance our understanding of such phenomena, we must further break down 
these disruptive new technologies into different categories.
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There are three fundamental ways through which business can or will use 
AI: assisted intelligence, augmented intelligence, and autonomous intelligence. 
Assisted intelligence helps improve what the business is already doing by amplifying 
the value of current activities. This form of AI often involves clearly defined, rule-
based, repeated tasks with common applications including data verification and 
simulation to test business decisions with less risk. Medical image classification is 
an example of assisted intelligence in health care services to improve accuracy 
over conventional processing techniques. Augmented intelligence is an emerging 
technology in AI that provides organizations with new capabilities and differs 
from assisted intelligence in that it alters the nature of an activity, which as a con-
sequence requires changes in the business model. Augmented intelligence plays a 
critical role in shifting health care toward prevention, personalization, and preci-
sion. Precision medicine—a tailoring of medical treatment to target the specific 
needs of an individual based on the characteristics of each patient (e.g., a person’s 
genetic makeup)—will greatly benefit from augmented intelligence. Autonomous 
intelligence is the advanced stage of AI that is currently being developed; this form 
of AI acts on its own and chooses its action on the basis of business goals. Currently, 
human-independent decision-making capabilities are not in widespread use 
beyond automated stock trading and facial recognition applications. In health 
care, the doctorless hospital is a future application for the autonomous intelli-
gence system. However, this requires not only advances in AI technology but also 
the ability to build in enough transparency for humans to trust the technology to 
act in their best interest.10 Table 1 summarizes these applications of AI in business 
and the examples of startups utilizing such technology.

To better understand how these types and subtypes of AI are changing the 
health care technology landscape, we have classified a selection of a set of 30 
startups from the list of 106 that are “transforming health care with AI,” according 
to CB Insights.11 The selected startups operate across the health care value chain, 
innovating everything from in-patient care, hospital management, and medical 
imaging and diagnostics to patient data and risk analytics. They have received a 
variety of funding, and we controlled for the year in which they received the first 
round of financing. By analyzing and classifying the innovative AI applications of 
these companies, we were able to extrapolate different approaches to creating, 
delivering, and capturing value in the health care sector, which will provide an 
example for other sectors.

Among the 30 startups, none currently offer any form of autonomous 
intelligence as this class of AI is not yet widely available in the health care tech-
nology market. Instead, forms of assisted and augmented AI are disrupting the 
current health-tech landscape, predominantly through the use of limited memory 
machine-learning-based platforms that use a base of data stored in the computer’s 
memory to inform the system’s real-time decision making. Nevertheless, we have 
observed rapid advancement in autonomous intelligence technology, such as an 
automated hospital pharmacy at the University of California San Francisco 
Medical Center at Mission Bay.12 As the AI sector in health care continues to 
mature, we predict that more sophisticated applications, such as autonomous 
intelligence, will become more widespread within the overall AI sector.
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The Complexity of Value-Users in Health Care

For a solution to thrive in the marketplace, it needs to begin with a clear 
definition of the value that is to be created for a particular user. The question of 
value relates to the question of who is the user that the solution aims to address.

In the case of Your.MD, an AI-based application that helps patients find the 
most relevant health information, whether it be to stay healthy or to better under-
stand their symptoms, CEO Matteo Berlucchi13 highlights that he did not go 
through the deliberate process of opportunity identification to come up with the 
idea behind Your.MD. He was approached by a group of business executives, some 
of whom were from outside the health and technology fields (including bankers) 
to develop what became Your.MD. The idea had already envisioned a clear user 
value aimed at addressing a critical problem.

With mobile phones becoming ubiquitous and providing you with computing 
power on your hands and an easy connection to centralized computing power, 
there must be a way to get people the health information they need for free when 
they need it . . . So mobile phones plus health equals something useful for a lot of 
people. The original idea was just to give information to people.

The original idea did not include a business model that outlined how taking 
information to the masses would work. Only after the original value creation idea 
was formed did the typical methodological approach of market analysis begin. 
One insight was realizing that the health care industry is far behind other indus-
tries when it comes to digitization and transfer of control to the end user. In many 
cases, using examples from other industries to solve a problem is applied con-
sciously or unconsciously by entrepreneurs in discovering new approaches to 
business model innovation as well as strategies that can then be adapted to their 
specific industry.14 It is at this point that Berlucchi started to think about solving 
the problem in a very patient-centric way. Note that health-related searches are 
among the most common searches in Google but also those associated with highly 
paid advertisements. However, search engines do not provide the most accurate 
information and are not a curated marketplace of health care information. It is 
important to make the distinction that the provision of information is only one 
step toward an AI-enriched use of information in health care. Startups like Jvion 
provide “cognitive clinical success machines” in which the company’s software 
predicts and prevents patient-level diseases as well as financial losses for health 
care providers. Jvion’s predictive solution looks at the patient population and pre-
dicts the risk of an illness or condition before symptoms occur.

Another important consideration at the very start of building a new ven-
ture is identifying who are the users. In many instances, there are a number of 
individuals who benefit in different ways from an AI-driven solution. It is thus 
critical to understand who the primary and secondary users are as well as who 
will pay for the solution. The question of who pays is particularly important in 
health care, where insurance providers or national health systems ultimately bear 
some of the costs.15 This has already happened in relation to medical devices that 
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are enabled by IoT technologies. One example is a health care provider that detects 
potential issues in a prosthetic joint using data sensors to summarize the force 
distribution and pressure patterns. This helps deliver value to the patient by 
promptly alerting them to see a medical professional, as well as value to the pro-
vider, since unnecessary costs due to remedial treatment or prolonged recovery 
are avoided. When several stakeholders concurrently benefit from the solution, 
monetization becomes a very interesting question—are all parties involved liable 
to pay or should one side be subsidized, as often happens in platform business 
models such as gaming systems?16

Another case in point is the following scenario derived from a real situa-
tion. Say you have founded a health tech startup that collaborates with a univer-
sity-based nano-tech research center to develop a noninvasive solution via a 
smart pillow to help diagnose and monitor sleeping conditions. This solution very 
closely resembles Beddit (which was acquired by Apple in 2017) or any of the 
other companies (such as Withings, Aura, or Resmed S+ sleep sensor) that have 
attempted this path of diagnosis and monitoring of sleeping conditions. You have 
identified broad target markets, including end users for at-home use, sleep clinics, 
airlines for monitoring of sleeping conditions on planes, hospitals, aged care facili-
ties, and so on. Employees, especially shift workers, and health insurers would 
also benefit. Evidence suggests that shift work increases the possibility of mis-
takes, which is of critical importance in certain high-risk occupations requiring a 
high level of precision (e.g., complex machinery, surgeons, and nurses). You have 
also received interest from a robotics company, which seeks to use the smart pil-
low device for data acquisition, as this is useful to anyone who sees value in mea-
suring sleep and providing insights into how to improve it. You can see enormous 
value in your innovation to sleepers (end users), families, medical professionals, 
employers, and even insurers as poor sleep is a precursor to heart disease and 
dementia.

Your task here is to decide who you are really creating value for and what that 
value is. Fundamentally, you need to create hypotheses to test these alternative 
futures. These then allow you to tweak your technology accordingly, depending 
on the specific value/user combination you are exploring.17 The data is a crucial 
aspect in this regard. The value is not limited to the user who has a sleeping dis-
order but is available to other individuals. Hence, potential users for the smart 
pillow may be:

•• patients with potential sleeping disorders, to monitor sleep and develop strat-
egies for sleep management;

•• aged care facilities, to improve quality of care and better resource manage-
ment;

•• sleep clinics and hospitals, to monitor sleeping disorders;

•• employers, to help in decreasing mistakes due to poor sleep and shift work-
ers’ productivity and safety; and

•• insurance companies, to better profile their customers and, when legally pos-
sible, adjust the premiums.
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Indeed, AI is bringing a wealth of value to health care across the various 
stakeholders and different aspects of the health care journey, from patients to 
pharmaceutical companies. AI can help patients by giving them access to person-
alized, validated, and actionable information and data. AI can help health care 
diagnostics by providing a faster and more precise detection of small variations 
within patient’s health data and comparing such variations across similar patients. 
AI technology also allows identification of outbreaks and pandemics much earlier 
than current methods, which helps to contain their spread. Future benefits could 
include the selection of patients for clinical trials.

Given these various benefits of AI technology, we propose the following 
classification of value drivers focusing on end users (i.e., patients and their fami-
lies) as well as organizational goals and priorities. This classification of value cre-
ation is built on the original classification developed by IBM,18 which was based 
on the results of a survey of health care executives across the world. While IBM’s 
original classification focuses on health care service providers’ goals with respect 
to the use of analytics, we further add goals related to value creation for patients. 
In the proposed classification of value creation, we suggest that health care start-
ups clearly identify the target user—patient and health care provider focus—as 
well as the area of value they aim to create. Value creation with patient focus 
includes,

•• patient health care accessibility, disease predisposition,19 and lifestyle man-
agement;

•• clinical effectiveness and patient outcome/satisfaction; and

•• patient safety.

Value creation for health care providers and payers may focus on,

•• operational effectiveness and efficiency; and

•• financial and administrative performance.

Table 2 summarizes the proposed classification of value creation along with 
examples of startups offering each type of value creation.20

Emerging Business Models in AI-Driven Health Care Startups

While the business model landscape is continuously evolving, our analy-
sis highlights the following seven business model archetypes in AI-driven health 
care startups, which can be useful to future entrepreneurs and managers. These 
business model archetypes differ in their target user, area of value creation, and 
value capture mechanism. We further classify these seven business model arche-
types into two groups based on their value capture mechanism: information pro-
viders and connectors (see Table 3 and Figure 1). We also briefly highlight three 
delivery models that are of particular interest in the health tech space dominated 
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by AI.21 Table 3 summarizes these business model archetypes and delivery mod-
els along with examples of areas of value creation. Figure 1 illustrates the exam-
ple of health care startups with their business model archetype and the area of 
value creation and value capture.

Information Provider Archetype
Specialized diagnostic.  The specialized diagnostic business archetype provides analy-
sis focused on one specific type of data (e.g., images). Its value is in offering more 
accurate insights to clinicians and health care payers through AI technology to 
assist them in efficiently delivering high-quality services to patients. Hence, spe-
cialized diagnostic deploys AI technology to support clinicians in diagnosis rather 
than prevention or treatment. It is a traditional (nonplatform) business model 

Table 2. Value Areas Provided by Data-Driven Solutions in Healthcare.

Value Area Specific Goals/Objectives Examples

Patient Focus

1. �Patient Healthcare 
Accessibility, Disease 
Predisposition, and 
Lifestyle Management

• � Inform/guide patients on lifestyle decisions
• � Improve access to health information
• � Improve access to care/doctors
•  Remote monitoring
• � Predict predisposition to health issues
• � Create customized health and wellness 

protocols

•  Your.MD
•  Billion to One
•  Symptomate
•  Careskore
•  Sentrain
•  ZocDoc
•  Clockwise.MD

2. �Clinical Effectiveness 
and Patient 
Outcomes/Satisfaction

•  Improve clinical quality of care
• � Generate personalized treatment plans
• � Improve wellness, prevention, and disease 

management
• � Reduce readmission by identifying 

risk factors and making adjustment to 
treatment plans accordingly

•  Aindra
•  iCarbonX
•  Oncora Medical
•  Careskore
•  Zephyr Health
•  Bay Labs
•  Ayasdi

3. �Patient Safety •  Reduce medical errors
•  Improve patient safety

•  MedAware

Healthcare Provider and Payers Focus

4. �Operational 
Effectiveness and 
Efficiency

• � Reduce costs and increase efficiency
• � Optimize catchment area and network 

management
• � Improve pay for performance and 

accountability
• � Increase operating speed and adaptability
•  Decrease nonadherence costs

•  Lumiata
•  Atomwise
•  Turbine
•  Ayasdi
•  CrossChx

5. �Financial and 
Administrative 
Performance

• � Increase value-based revenue and ROI
•  Improve resource utilization
• � Improve risk management and compliance
•  Reduce fraud and abuse

•  OncoBilling
•  CloudMedX
•  ShiftDoc
•  Glidian

Source: Value areas 2, 4, and 5 are adapted from James W. Cortada, Dan Gordon, and Bill Lenihan, “The Value 
of Analytics in Healthcare,” IBM Institute for Business Value (2012).
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that transforms specific inputs in order to solve a problem for a user further down 
the value chain.

Consider Imagen Technologies, a health tech startup founded in 2015 that 
has raised over $21 million from leading venture capitalists as well as health sys-
tems and technology entrepreneurs. Imagen focuses on applying a state-of-the-
art AI system to medical image analysis in order to detect pathologies and make 
early disease identification within medical images. Imagen aims to deliver value to 
health care providers by reducing diagnostic errors and improving patient out-
comes (see value area 2 in Table 2). Its long-term goal is to identify the next set of 
breakthroughs at the intersection of AI and medicine to transform early disease 
identification and management.

Aggregator.  The aggregator business model archetype focuses on consolidat-
ing data from disparate sources (e.g., electronic health records [EHRs], images, 
scientific studies, sleeping patterns of patients, and even social media), analyz-
ing them, and offering insights to a variety of stakeholders.22 Value creation of 
this business archetype lies in facilitating the clinical effectiveness for clinicians 
by providing more insightful information to help them in making more accu-
rate decisions in diagnosis and treatment. It also involves enhancing operational 
effectiveness for health care providers and payers by providing more accurate 
information on such things as risk profiles of the patient population.

Enlitic, founded in 2014, is a San Francisco–based pioneer in medical deep 
learning that leverages AI to analyze a wide variety of health care data sources 

Figure 1.  Examples of healthtech startups and business model archetype.
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(e.g., radiology images, lab test, and clinical cases) to create a clinical decision sup-
port product. It helps clinicians improve the speed and accuracy of their diagnosis, 
highlight patients at risk of a specific disease based on suspicious findings, and 
accelerate pharmaceutical research and drug trials. Enlitic creates value for health 
care providers through its data aggregation and proprietary deep learning algo-
rithm that allows clinicians to fully utilize the richness of data from various sources 
and make fast and accurate decisions for their diagnosis and treatment.

Personal health companion.  In the personal health companion archetype, AI tech-
nology is applied to assist patients in conducting a preliminary diagnosis on 
their own. This business archetype works on reducing information asymmetry 
between clinicians and patients by providing patients with evidence-based and 
customizable explanations for a variety of questions. Its goal is to provide an 
accurate and quick diagnosis rather than implementing preventive or curative 
measures. Hence, this archetype creates value for patients through improving 
access to health care information (see value area 1 in Table 2).

Both Your.MD and Ada are typical examples of startups pursuing the per-
sonal health companion archetype. Some challenge lies in identifying a way to 
monetize that goes beyond simply asking customers to pay for answers to their 
questions. One avenue is to connect them directly with a doctor for a consultation 
through a booking system (similar to what Babylon does). Hence Your.MD is 
evolving into OneStop Health platform.

Smart prevention companion.  The smart prevent companion archetype goes a 
step further by applying AI technology (e.g., deep learning) to give patients a 
nudge or attempt to change their behavioral patterns based on the analysis of 
big data from patients with a particular disease (e.g., heart failure) and data col-
lected through a remote monitoring system. Its emphasis is on prevention rather 
than diagnosis or remedial intervention. By virtue of smart prevention promot-
ers, patients are empowered to become more responsible for their health and 
wellness. It can reduce hospital readmission rates by remotely detecting patients’ 
early symptoms. Hence, a smart prevention companion aims to create value 
through increasing patient health care accessibility and clinical effectiveness (see 
value areas 1 and 2 in Table 2).

A case in point is Intendu, a health tech startup that helps people with 
brain impairment train their cognitive skills at home. Through the use of real-life, 
interactive scenarios and a motion-controlled video camera, Intendu helps 
patients train their thinking, memory, and attention skills. The system is adaptive 
and can personalize the training program in real time to a patient’s performance, 
bio-feedback, and rehabilitation needs. It can nudge patients to change their 
behavioral patterns to achieve better outcomes in their training program. Intendu 
claims that its smart training program complements traditional therapies that 
address medical conditions such as traumatic brain injury, stroke, dementia, and 
neurological and psychiatric disorders. Other examples of startups with smart pre-
vention companion archetype include Sentrain, which offers a remote patient 
intelligence system to reduce preventable hospitalization by leveraging machine 
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learning to remotely detect early patient deterioration, and Viz, which utilizes 
deep learning to identify and notify clinicians of suspected strokes.

Connector Archetype
Promotor.  The promotor business archetype offers patients a preliminary diagno-
sis and then matches them with the relevant health care practitioner, with the 
application of AI technology mainly in the diagnosis phase. Startups with this 
business archetype aim to create value for patients in diagnosis and in directing 
them to appropriate practitioners, thereby enhancing accessibility to information, 
treatment, and doctors, as well as increasing efficiency in targeted advertising for 
health care providers (see value areas 1 and 4 in Table 1). While value delivery 
in the diagnosis phase is similar to that of the personal health companion arche-
type, the promotor archetype further adds value by timely and effective channel-
ing of patients to practitioners.

An example is OneStop Health by Your.MD. Over the first year of opera-
tion, CEO Matteo Berlucchi noticed specialized clinics’ demand for paid advertis-
ing to target specific customers seeking clinical consultations. Hence, OneStop 
Health was born as a curated network of trustworthy health care providers. Your.
MD has created the first one-stop shop in digital health to empower patients to 
take control of each stage of their health care, from understanding their symp-
toms to finding the best treatment. Amino health care has also adopted the pro-
motor archetype, but its value creation lies in channeling patients to safe, 
experienced, and cost-effective health care providers by utilizing its Smart Match 
algorithm and big data on health care spending, claims, and providers. Amino 
aims to deliver value to both patients/employees and their employer by matching 
an employee requiring treatment to a qualified doctor, and by providing cost esti-
mates for both the patient and insurer.

Discriminator.  The discriminator business archetype is a platform composed of 
online communities. Discriminators create value for both patients and clini-
cians by allowing individual patients and their families to share their experiences 
with the health care system as well as allowing clinicians to share their medical 
insights on therapies. Through the use of big data drawn from multiple sources 
of health data and deep learning algorithms, the aim of discriminator business 
archetype startups is to apply AI technology to increase patients’ access to health 
care information and enhance clinical effectiveness (see value areas 1 and 4 in 
Table 1).

Patientlikeme.com, named one of Fast Company’s most innovative compa-
nies in 2017, is an online community of over 500,000 patients who have agreed 
to share their profiles with other individuals. As they describe themselves on the 
site:

Patientslikeme is a clinical research platform that can provide real-world, real-
time insight into thousands of diseases and conditions. Our research profession-
als have completed studies with real-world data that have helped refute and 
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pre-empt traditional randomized clinical trials, modeled Parkinson’s Disease, 
validated epilepsy quality measures, shed new light on medication adherence in 
patients with multiple sclerosis (MS) and organ transplants, and added validated 
patient reported outcomes in psoriasis, autism and MS research.

Patients can share their health data on this free website to track their prog-
ress, help others, and offer this data to researchers for advancements in the medi-
cal field. Patientslikeme hence creates value for patients by providing them with 
information on how to live with specific conditions and improve treatment out-
comes, at the same time creating value for clinicians by allowing them to learn 
directly from patients’ real-world experience in real time on thousands of diseases 
and conditions.

Similar to Patientslikeme is DigitalMe,23 which combines multiple sources 
of health data (including experiential, environmental, biological, and medical 
information) to create a digital version of a patient. Individuals visit a nurse for a 
routine blood test and then, through machine learning, Patientslikeme examines 
RNA, DNA, proteins, antibodies, microbiome, and metabolites. DigitalMe pays for 
the costs of the blood tests as well as sequencing patients’ data, with an overall 
goal to one day create a Health Learning System that provides comprehensive 
answers to participants’ medical questions. As DigitalMe is a recent innovation, it 
is too early to determine its monetization engine. However, we can reasonably 
predict that the insurance and/or pharmaceutical path is the most likely moneti-
zation mechanism.

Trusted brokers.  The trusted broker business archetype focuses on utilizing AI 
technology to diagnose, manage, or treat patients through the aggregation of 
several forms of data (e.g., text, images) from IoT enable devices, social media, 
and other sources (e.g., claims data, electronic health records, and public health 
data). One of the applications of a trusted broker is the remote monitoring of 
patients (e.g., aging individuals) by aggregating relevant data from a disparate 
set of IoT-enabled devices. These startups offer continuous remote monitoring, 
which alerts patients and clinicians to any sign of health deterioration and con-
sequent need for prompt intervention. Hence, trusted brokers create value for 
patients (and their families) by equipping them with real-time information on 
their health condition and allowing clinicians to promptly generate personalized 
treatment plans, further increasing the operational effectiveness and efficiency of 
health care providers (see value areas 1, 2, and 4 in Table 1).

Prognos’s DxCloud exemplifies a health tech startup adopting the trusted 
broker archetype. It provides an end-to-end solution with historical and ongoing 
clinical insights for health care providers to interpret and identify patients’ condi-
tions for better management and to optimize risk adjustment. The ongoing moni-
toring and early detection of health symptoms are important for better care and 
reduced medical costs for patients, as well as for increasing operational speed and 
treatment adaptability for clinicians. Other companies, such as Billy Care and 
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eCare21, are using sensors to monitor environmental and health conditions of 
older patients and to provide on-time care in case of emergency, as well as to pro-
vide valuable data to health insurance companies.

Delivery Models
Platforms.  A platform is a multisided market model that creates value by facili-
tating exchanges between two or more interdependent parties, such as demand 
and supply, consumers and producers, and patients and doctors. Successful plat-
forms often facilitate exchanges by reducing transaction costs and/or by enabling 
externalized innovation. With the advent of connected technology and network 
effects (see following), these platforms are also able to scale in ways that tradi-
tional businesses cannot. Importantly, a platform is a business archetype, and 
should not be confused with the concept of a platform as a piece of technology. 
A platform may often use a piece of software, an app, or a website, but a plat-
form business archetype is much more than that as it creates value by bringing 
together the two sides of a market (e.g., consumers and producers) who other-
wise would use alternative places to meet, often at higher costs (e.g., eBay and 
Uber). Where SaaS (Software as a Service) companies claim a complete “plat-
form” for a certain solution, they are using a marketing term rather than a busi-
ness archetype as discussed here, as they still transfer goods or services across the 
value chain. The concept of platform has been adapted to the health care service 
sector to deliver value to both patients (by increasing their accessibility to health 
care information) and clinicians (by increasing their operational effectiveness) 
(see value areas 1 and 4 in Table 1).

Network effects are the ways in which a platform’s customer base impacts 
the value of the platform itself. More specifically, the more people engage with a 
platform, the more useful and valuable it becomes. There are two types of net-
work effects that can be enabled. Direct network effects happen when the greater 
number of members on one side of the market leads to a direct increase in value 
for other members. For example, the greater the number of patients on a platform 
that connect them with doctors, the greater the incentive for other patients to join 
and benefit from the interaction. On the other hand, an indirect network effect 
occurs when the greater the number of members on one side of the market attracts 
an increased number of members on the other side of the market. In effect, the 
greater the number of patients joining the platform, the greater the chance to 
attract a larger number of doctors.24

An example of health care startups adopting the platform model is 
Wellframe. As with the earlier examples of SaaS companies, Wellframe uses a 
remote monitoring system to collect data. However, it fundamentally relies on 
recruiting both patients and care teams to improve care management through a 
tech-enabled, data-driven, and patient-centered approach. The app is available 
for free to patients who are eligible through their health care plans. The platform 
model can increase productivity among care managers, improve engagement and 
retention in programs among members, and, ultimately, maximize medical cost 
savings.
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SaaS.  SaaS is a way of delivering applications over the Internet as a service. 
Instead of installing and maintaining software on the client device, SaaS start-
ups license software online on a subscription basis, freeing clients from complex 
software and hardware management tasks. The SaaS provider manages access to 
the application, including security, privacy availability, and performance (e.g., 
speed). Hence, startups with the SaaS delivery model aim to create value for 
health care service providers by increasing their operational efficiency, reducing 
costs, and increasing value-based revenue (which aligns with value areas 4 and 
5 in Table 1).

A critical aspect of the SaaS delivery model is a reliance on monetization 
through subscription services, including the purchase of additional ancillary or 
premium features. Examples of existing SaaS provide insights into methods for 
monetizing data, which include engaging with pharmaceuticals or insurance 
companies as further sources of revenues, in addition to charging clients for 
services.

CareSkore, Enlitic, and Welltok are examples of health tech startups adopt-
ing the SaaS delivery model. They utilize machine learning, NLP, and other AI 
applications in a service platform to streamline the process of data-driven patient 
population management, risk assessment, and monitoring. Insurance companies 
are often the primary customer segment for these startups using an SaaS delivery 
model. The focus on continuous risk assessment and patient population manage-
ment reflects a shift within the health care market, across providers and payers, 
toward preventive care and thus an increase in demand for intelligent patient data 
analytics and risk management.

Platform as a service (PaaS).  PaaS is a form of cloud computing platform that 
allows firms to develop (i.e., customize) and manage applications and services 
without the cost and complexity of buying and managing software licenses, 
infrastructure, and development tools and resources. Put simply, PaaS provides 
a framework for firms to manage and customize applications while having the 
platform provider manage the storage, server, and networking. Compared to 
SaaS, PaaS gives startups more flexibility and control in customization and 
management of the application. In the health care context, PaaS is adopted by 
health tech startups aiming to create value by allowing health care providers 
to operate more efficiently while minimizing operating costs (see value areas 4 
and 5 in Table 2).

Datica, a cloud-based digital health platform, is an example of health tech 
startups adopting the PaaS delivery model. Datica offers compliance tools for 
health care providers to integrate their EHR and other records such as radiology 
information systems (RIS), and picture archive and communication systems 
(PACS) for interoperable health care data. The Datica platform provides a secure, 
compliant Kubernetes managed service that integrates with cloud services. It 
delivers value to health care providers by reducing operating costs and by boost-
ing operational and administrative efficiency.
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Discussion and Implications for Management Theory and 
Practice

Our discussion of the application of AI in health care startups offers several 
implications for both management theory and practice. While the application of 
AI technology is our focus, we acknowledge the importance of the availability of 
data and its structure and quality as a key ingredient for the application of AI in 
health care; this is outside of the scope of our article, which instead focuses on 
the application of AI for decision making. That is, our focus is on how data facili-
tates and enables decision making for patients and clinicians.

Implications for Theory Development

Our investigation raises three critical questions for scholars working at the 
intersection of business and technology.

Entrepreneurial top management teams.  First, our study contributes to the top man-
agement team literature by providing a taxonomy of the different business model 
archetypes emerging in health care entrepreneurship. This serves as the founda-
tion for future research in an analysis of the possible relationship between found-
ers, background characteristics, and the ability to raise funding, as well as startup 
performance.25 More specifically, we expect that some team compositions, in 
terms of medical versus IT/technical versus business backgrounds, are better 
suited to the development of some archetypes than others, as well as in terms of 
their ability to raise funding. Our preliminary analysis of the background char-
acteristics and funding suggests that teams raising the greatest amount consist of 
individuals with at most two different backgrounds (e.g., business and IT). As the 
number of backgrounds in team composition grows, it appears that the amount 
of funding decreases (controlling for other company characteristics). This may be 
due to conflicts among the funding team or the loss of focus in terms of the new 
venture’s mission and vision. This is an avenue for future research.26

Entrepreneurial opportunity creation.  Entrepreneurial opportunities, whether dis-
covered by systematic analysis or created through an enacting process, are one 
of the most discussed topics in entrepreneurial research.27 A wealth of research 
has gone into identifying the preconditions of opportunity recognition, includ-
ing the importance of prior knowledge and external conditions,28 as well as the 
thought processes that transform knowledge and observations of the environ-
ment into opportunities and the impetus to act upon them.29 We predict that 
AI will transform research in opportunity creation as it opens up the possibil-
ity to identify opportunities more easily and to a greater number of individuals. 
For instance, whereas in the past doctors have had access to some data points 
on patients, AI enhances data accessibility by providing a stream of information 
available to relevant decision makers more often or in real time and also more 
structured because of greater data points from health records and previous con-
ditions. These will also be available not only to doctors and nurses but also to 
others, such as pharmacists and administrators, with implications for the effec-
tiveness of drugs and therapies.



Artificial Intelligence as a Growth Engine for Health Care Startups: Emerging Business Models 77

Open innovation.  Models of data openness in health care are still in its emerging 
stage. A delay in the adoption of data openness in health care can be attributed 
to several reasons. Health care data are traditionally restricted to relevant parties 
(e.g., patients and clinicians) due to its confidential nature. Patients have pri-
vacy and security concerns, making the enrollment in electronic health records a 
concern for most governments. In addition, the lack of reliability and standards 
of data across multiple sources also poses a challenge in the wide acceptance of 
data openness in health care. The concept of open data in health care also suffers 
from the difference in the level of sophistication in the way data are collected, 
organized, and managed across stakeholders (e.g., from data available from 
wearable devices, general practitioners’ patient’s records, health medical records, 
and radiology images), which make a seamless integration of health care data 
across sources much more difficult. The motivation of stakeholders is another 
crucial factor that needs to be considered in order to promote data openness in 
health care.

However, openness of data is critical for the application of AI in health care 
as it allows extraction of more accurate and insightful information from AI tech-
nology. Several business archetypes discussed earlier operate based on a founda-
tion of open access to big data. Startups such as Lumiata and Flatiron are working 
across a multiplicity of data sources to bring insights to various partners (including 
academics, hospitals, and employers) at both the patient and population level. 
Further questions arise regarding the management of these models and the incen-
tives to be provided in order to maintain stakeholder engagement with the plat-
form, both for stakeholders within organizational silos and stakeholders from 
outside the organization.30 This area of research is very much connected to ques-
tions of emerging models of partnerships between companies providing models 
and algorithms (such as IBM Watson, Microsoft Azure, and so on) and startups 
providing industry solutions (such as those noted in this article). Future research 
can examine how data availability may affect the survival of resource-constrained 
startups.

Implications for Practice

Our research points to three major recommendations for entrepreneurs 
and managers. Ultimately, the question is not whether AI in health care will cre-
ate profitable business models or whether AI will benefit a business incorporat-
ing it into existing operations. The question is how to best start and manage a 
transition from “analog” to AI-powered digital solutions.

How to get started.  The first two key decisions in getting started are an identifica-
tion of the health care issue that a startup attempts to address, and the strategic 
evaluation of how the application of AI may enable the solution within an exist-
ing business by analyzing the landscape of applications. Our work clarifies the five 
examples of value propositions (see areas of value creation in Table 1). For a new 
business, we recommend looking at low-hanging fruit, such as improvements 
in operational effectiveness and solving inefficiencies. It is exciting to solve big 
problems, such as optimizing patient treatments, but they also carry important 
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regulatory hurdles, difficulty in acquiring patient data, and data cleaning. Instead, 
for example, robots (such as Dinsow by CT Asia Robotics and Pepper by Softbank) 
have been shown to provide substantial benefits in delivering supplies to different 
parts of hospitals or in assisting elderly patients. These provide a learning oppor-
tunity, as well as a quick win, that can accelerate the development of solutions 
aimed at solving bigger problems. As shown in our discussion on Your.MD, get-
ting started may be more important than focusing on monetization—which usu-
ally comes later, funding permitting.

How to select the most suitable AI-technology development strategy.  Startups need to 
evaluate whether the most appropriate approach to their value creation goal is 
to build solutions by leveraging existing AI platforms (e.g., Google AI, Microsoft 
Azure, Amazon AI on AWS, or IBM Watson) or develop their own AI technol-
ogy. For example, Microsoft Cognitive Services allows the building of applica-
tions that range from image recognition and text recognition to voice recognition 
without much prior knowledge of AI. The alternative is to instead build an algo-
rithm from scratch.

Based on our discussions with entrepreneurs and executives, we have 
identified four critical questions in deciding which technology path to follow. 
First, what stage is the company at? If a company is at the prototyping stage and 
trying to understand how AI can solve its problem and whether there might be a 
market for its solution, there is little reason to spend extensive resources in devel-
oping its own AI. Instead, there is much better value in quickly prototyping a 
solution and testing it with potential users to gain valuable feedback for iteration 
and improvement. Hence, at the prototyping stage, the emphasis on value cre-
ation is understanding the time needed to identify the problem to solve, and how 
value is created to potential users.

The second question relates to technology and whether the effectiveness of 
insights from AI relies more on the available data or on the algorithm that can be 
built. For example, solving a very narrow problem may require an incredible 
amount of data to generate an effective solution. An effective pilot solution may 
be developed in a very short period of time, such as during a hackathon. A case in 
point is Arsenal Health, originally called Smart Scheduling and bought by Athena 
Health in 2016 for $1.7 million. Smart Scheduling was started in 2012 by a team 
who met at the Massachusetts Institute of Technology hackathon. The startup 
utilized more than 700 variables and machine learning to investigate the ques-
tion, “What if you could use data science to determine which patients are likely to 
show up and which ones will be no-shows and manage office appointments 
around those tendencies?” and it quickly achieved accuracy of over 70%. This is 
an example of a new breed of health care startups that leverage big data to offer a 
solution to a specific area of customer need, rather than attempting to solve the 
big issues in health care, such as population health, which is better suited to larger 
organizations like IBM Watson. In doing so, this new breed works to streamline 
processes and increase efficiencies.31
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The third question is what does the company sell? For example, there is 
little value in investing resources in developing an algorithm from scratch if a 
clinical trial company intends to use the insights from AI to better select patients 
and profit by selling a report with a key actionable insight. Instead, to sell a medi-
cal AI technology to facilitate faster and more efficient diagnosis (e.g., analyzing 
highly specific digital images), it makes sense to allocate resources to developing 
an ad hoc algorithm.

The fourth consideration involves a company’s available resources. 
Developing AI solutions can be extremely time consuming and resource inten-
sive. Again, if AI is only part of the solution, then there is little reason to devote 
extensive resources to developing an algorithm from scratch. Given an undersup-
ply of data scientists, most startups should consider standing on the shoulders of 
the giants.32

Governance and decision-making responsibility.  Another contribution to practice 
relates to responsibility in terms of decision making for AI-driven health care 
startups that are on the augmented or autonomous intelligence spectrum. In the 
case of decision-making errors, we need to pre-emptively consider the following 
question: Is an error the responsibility of the clinician ordering the test and allo-
cating the task to an AI solution, of the clinician looking at the results (who may 
be the same person), of the machine, or of the startups that has created the AI-
solution? For example, consider an image analysis tool that looks at X-Rays. If 
that tool makes a mistake, is it the fault of the company that made that tool and 
do they need medical malpractice insurance? If a radiologist looks at an X-Ray 
and misses evidence of cancer, the fault lies with the individual, but if a com-
puter looks at it and misses evidence, is it the fault of the computer, the physi-
cian who ordered the test, or the company that built the computer? This will 
ultimately be worked out in a courtroom, as with accidents involving self-driving 
cars, and blame will likely be apportioned to the startups providing the AI solu-
tion. However, a startup’s counterpoint may be in highlighting the number of 
positive cases missed by a radiologist versus the number of positive cases missed 
by the AI solution, just as an autonomous car has fewer accidents than a human 
driver. These are complex legal areas that will play out in multiple industries. 
Recent pronouncements by the U.S. Food and Drug Administration in permitting 
AI to make medical decisions on its own (e.g., interpreting medical imagery for 
detecting eye disease diabetic retinopathy) further emphasize the importance of 
the governance and decision-making responsibility we discuss here.33

Adopting two business model archetypes within the same entity.  Another critical question 
raised by startups such as Your.MD is should the startup play with two business 
models at once or should it “spin-out” one of these models?34 No “right” or “wrong” 
answer has been identified in the academic or practitioner literature, not even for 
larger corporations. For startups, the common advice is to focus on, develop, and 
improve one business model at a time. Ultimately, it is a question of balance between 
integration and separation and remains an open question in the AI context.
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The question of duality of business models is also strictly related to funding. 
If a startup is attacking a big problem, such as population health, which requires 
a variety of data, funding constraints may impede the collection and analysis of 
sufficient data for meaningful insights. In that case, a more effective path to follow 
might be focusing on specific data (e.g., image recognition) and taking advantage 
of partnerships with hospitals and other providers.

How to get managers and clinicians to embrace AI: Managing parallel systems.  Innova-
tion in health care is sometimes only discussed at the level of digitalizing what 
we are already doing rather than reinventing for what will do in the future. AI 
requires a major change in the way a doctor or administrator thinks about work, 
their role, and the processes of the organization. Just as it took years for keyhole 
surgery to replace open surgery, the adoption of AI will take place in parallel 
with other approaches. It is critical, therefore, to clearly identify those who can 
lead the transformation while making sure that others do not fail to keep up 
with the amount of information that is constantly being generated, and which 
can only be dealt with by an AI-driven system.

Conclusion

There is no doubt that AI in health care will reduce information asymme-
try between health care providers, payers, and patients as it redefines the health 
care landscape. While an incredible amount of work is indeed done by technol-
ogy providers, the real power of AI is in opening up opportunities for startups to 
solve specific problems with applications and verticals.

Currently, patients are the objects of a value chain system; AI empowers 
them to become more responsible for their health. AI has the potential to revolu-
tionize the way clinical staff access information and how administrative staffs 
manage resources and financial outcomes. However, the design of business mod-
els in health care—and, in particular, in data-driven health care—is the funda-
mental piece in the puzzle of how to take useful technologies to the market.

New entrants and established companies are continuously finding innova-
tive solutions to security and privacy issues that allow them to more easily deal 
with large volumes of digital data (as well as IoT-generated data) and integrate 
information from within and external to current health care systems. The startups 
that manage to do so will be in an optimal position to carve out new opportunities 
within health care as well as meet the challenge of working with traditional com-
panies that have not yet embraced digital transformation.
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