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Abstract

The demands of modern life are eroding the quantity and quality of people’s sleep,
causing a significant public health problem. Circadian Positioning Systems (CPS), a startup
headquartered in Newport, RI, has developed a sleep and circadian-rhythm-targeted platform
technology that enhances circadian alignment. It is a potential solution for lifestyle-related sleep
deficiency that impedes productivity and performance, increases our risk of accidents, and can
lead to chronic health conditions. Startups like CPS require funding and resources to develop and
scale their products. One strategy for acquiring resources is to collaborate with other companies.
This qualitative study explores strategic alliance opportunities in healthcare for CPS to make
their sleep technology accessible to the general public.

Twenty semi-structured interviews were conducted with stakeholders and experts in
healthcare from the public health, health and wellness, health insurance, and pharmaceutical
sectors. Qualitative thematic analysis was used to identify and examine patterns emerging from
the data. Most participants were enthusiastic about the potential for the wearable patch
component of the platform to provide more accurate measures of sleep during continuous

monitoring for up to six weeks. Viable strategic alliance opportunities exist across all sectors
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with the lowest barrier to entry and greatest potential to partner with health and wellness-related
organizations.

The post-COVID-19 digital health revolution has contributed to increased interest in
emerging digital technology for monitoring, diagnosing, and treating adverse health conditions.
The CPS platform technology has the potential to make an impact in health and wellness, patient

monitoring, clinical care, health insurance, and pharmaceutical settings.
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Introduction

Sleep and circadian rhythms influence human performance, decision making, learning,
memory, attention, alertness, impulsivity and overall physical and mental health (Mitler et al.,
1988). Insufficient sleep duration was declared a public health epidemic by the Centers for
Disease Control (CDC) in 2014 following a national survey that found more than one-third of
Americans are not getting enough sleep (Chattu et al., 2018; Kochanek, 2014; Liu et al., 2016).
Insufficient sleep, meaning a chronic sleep deficit or poor-quality sleep, is often the result of
lifestyle factors including stress from work and family responsibilities, working at times when
our bodies are primed for sleep, and the use of screens and associated content at night that keep
us stimulated making it harder to fall asleep (Pacheco, D. & Truong, K., 2022). These
disruptions in sleep patterns can result in prolonged wakefulness and may lead to a variety of
sleep-related conditions, including sleep deprivation, insufficient sleep duration, and sleep
fragmentation (Czeisler, 2011) that can have serious physiological and psychological
repercussions.

Many interventions developed for serious sleep disorders require a diagnosis from a
medical doctor and are treated with pharmaceutical drugs and medical devices approved by
regulatory authorities. However, many people suffering from the consequences of inadequate
sleep do not have sleep disorders at the root of their problem and do not need clinical-grade
interventions. Yet, sleep deprivation still affects their health and wellbeing. Available non-
clinical interventions are often inadequate or difficult to effectively implement and sustain. Poor
sleep is a critical public health problem in need of new solutions to meet the growing demand for
better sleep, improved health, and wellness. Sleep technology may offer an opportunity to

address this gap and aligns with overarching public health objectives, such as disease prevention



and utilization of population-level data to inform individual intervention decisions, governmental
regulation, and policy.

Strong evidence exists for the relationship between prolonged periods of insufficient
sleep and the development of chronic diseases and sleep disorders, such as sleep apnea (Czeisler,
2011) and shift-work disorder (SWD) (Booker et al., 2019). For example, a study conducted in
nurses found that 20 to 30 percent experienced SWD, which is characterized by chronic
sleepiness and insomnia associated with variability in the timing of sleep and a person’s
emotional state before bed. Those most at risk for SWD reported going to bed and waking up at
different times “always” or “frequently” (Booker et al., 2019). Healthcare shift workers, such as
nurses, generally cannot control their schedules and have emotionally taxing jobs. Therefore,
they cannot follow sleep routines that would be considered optimal for health and are frequently
exposed to emotionally demanding situations outside of their control. Numerous studies have
demonstrated a connection between the long-term effects of insufficient sleep on mortality and
adverse health conditions, such as hypertension, diabetes, obesity, depression, cancer, heart
attack, and stroke (Grandner, 2018). More recent studies link sleep deficiency and impaired
immune functioning, cardiovascular disease, mood disorders, neurodegeneration, and dementia
(Worley, 2018). Not getting enough sleep affects our emotional well-being and makes us more
susceptible to react negatively to stress (Worley, 2018) Sleep loss also increases the likelihood of
social isolation and loneliness (Ben Simon & Walker, 2018).

Demanding work schedules and work-related stress often contribute to poor sleep, but
sleep loss often contributes to decreased productivity and can be a workplace hazard (Hui &
Grandner, 2015). The demand to perform critical work-related tasks at times that conflict with a

person’s biological circadian phases has been a factor in the most notorious industrial and



engineering disasters. The nuclear reactor meltdown that occurred on April 26, 1986 at 1:43 am
in Chernobyl, Ukraine is probably one of the most recognizable disasters attributed to lack of
sleep. The engineers had been on duty for 13 continuous hours and the explosion occurred when
they were fatigued (Mitler, 1988). The consequences of sleep deprivation have also been more
recently exemplified by several catastrophic events in 2017 involving United States (U.S.)
Department of Defense (DoD) naval ships that crashed (National Transportation and Safety
Board, 2017). Investigations into these incidents revealed that fatigue and sleep deprivation on
the part of crew members were major factors in these accidents. Insufficient sleep is also a main
reason for many incidents in the workplace and roadway accidents (Czeisler, 2011). All
industries where performance, alertness, and attention are critical for success are affected by the
interaction of inadequate sleep and adverse circadian phase. This includes maritime
professionals, military professionals, medical professionals, commercial drivers, first responders,
and shift-workers, among others.

Significant economic consequences have also been found from so many people not
getting enough sleep. These findings have far-reaching implications for the already unsustainable
cost associated with the U.S. healthcare system. Although the economic and societal costs of
insufficient sleep is a global problem, the U.S. carries the largest financial burden with an
estimated annual loss between $280 and $411 billion due to the size of the economy (Hafner,
Stepanek, Taylor, Troxel, & Van Stolk, 2017). An evaluation of longitudinal data from public
health databases also showed an association between sleep loss and increased healthcare costs
(Hui & Grandner, 2015). Another study found that the estimated direct medical costs of
insomnia in the U.S. is as much as $13.9 billion with indirect costs ranging from $77 to $92

billion and approximately $2 billion for treatment-related costs (Wade, 2010).



Currently available solutions to address insufficient sleep vary depending on the severity
of the problem, and include various pharmacological and non-pharmacological interventions.
Unfortunately, pharmaceutical “sleeping pills” can create dependency when used regularly. They
also do not address the root cause of the problem for people with lifestyle-related sleep loss.
Other options for addressing sleep deficiency and circadian misalignment include cognitive
behavioral therapy, taking supplements such as melatonin, and practicing relaxation techniques
through meditation, breathing exercises, and mindfulness. Some people even hire sleep coaches
and get educational training on how to form healthy sleeping habits. Yet these approaches are
often insufficient. and an unmet need exists for non-pharmacological, effective, user-friendly,
accessible, and scalable solutions for lifestyle-related sleep deficiency.

The benefits of sleep have become a popular topic in the health and wellness sector
within the past several years, resulting in a growth in the number of sleep technology companies.
Coinciding with the increased interest in sleep is the digital health revolution, which was further
propelled by the COVID-19 pandemic, as it forced us to quickly adopt and adjust to remote
forms of interaction and virtual communication. Emerging technology such as fitness trackers,
smart watches, consumer wearables, and remote patient monitoring (RPM) devices are still
evolving in their sophistication, but they hold great promise for being able to track, manage,
diagnose, and potentially treat sleep deficiencies remotely and increase general health and well-
being (Global Data RPM Opportunities in Pharma, 2021). Data collected from these devices at
scale has important implications for public health. Understanding the relationship between sleep,
demographic, socioeconomic, and lifestyle factors with other markers of health could uncover
critical population-level information that informs better prevention programs and interventions

for adverse health conditions. The use of RPM devices in clinical settings may also reduce



healthcare costs for patients and health insurance providers as well as help alleviate physician
burnout (Global Data RPM Opportunities in Pharma, 2021).

This qualitative study explores strategic alliance opportunities in the healthcare sector as
a possible approach for Circadian Positioning Systems (CPS) to scale their product for healthcare
markets. Startups may benefit from collaborating with established firms through accessing
capabilities, resources, or customers. They may also be able to leverage specialized knowledge,
which may be particularly relevant for health technology, such as regulatory and payer
reimbursement expertise. Twenty semi-structured interviews were conducted with leaders and
stakeholders in the healthcare sector, representing public health, health and wellness, health
insurance, and pharmaceutical organizations. Qualitative thematic analysis was used to identify
and examine patterns emerging from the data. This thesis is divided into the following parts: 1.
an overview of the insufficient sleep epidemic; 2. a literature review of studies reporting
outcomes from sleep technology wearables; 3. the objectives and qualitative research question
for this doctoral project; 4. a literature review on customer discovery and a resource-based
framework for evaluating strategic alliance opportunities 5. methods, analysis, and results of the

qualitative research study; and 6. implications and strategic recommendations for CPS.



Background

Sleep, Circadian Rhythms, and the Biological Clock

Sleep is essential for human survival, and the need to sleep is a primary driver and a non-
negotiable requirement of our biological make-up. The amount of sleep we need for optimal
health and wellness varies throughout our lifespan. The National Sleep Foundation (NSF)
recommends the following sleep durations per age group: 14-17 hours for newborns (0 — 3
months); 12-15 hours for infants (4 — 11 months); 11-14 hours for toddlers (1-2 years); 10-13
hours for pre-school aged children (3-5 years); 9-11 hours for school-aged children (6-13 years);
8-10 hours for teenagers (14-17 years); 7-9 hours for young adults (18-25 years) and adults (18
to 64 years); and 7-8 hours for older adults (>65 years) (Suni & Singh, 2022). Duration is not the
only factor that contributes to sufficient sleep; the timing, quality, and efficiency of sleep are also
important (Suni & Singh, 2021).

Globalization, increasing exposure to artificial light at night or adverse times, and the
interconnectedness of people across the globe have contributed to the significant rise in sleep
deficiency. Modern life demands that people work longer hours, travel across multiple time
zones, and perform critical jobs at times out of sync with their biological circadian clock (Chattu
et al., 2018). Recent studies suggest that overexposure to harmful LED-emitting lights and from
the blue-dominant light of smart devices at night is a significant contributor to insufficient sleep
and why changing our sleep behavior is so tricky (Gooley et al., 2011).

A similarity amongst a diverse range of organisms is that we respond to an internal time-
keeping system on a 24-hour basis, known as our biological clock (Turek & Zee, 1999). The
sleep-wake cycle varies significantly between species, although these 24-hour internal bodily

changes are common among most living organisms. There is a synchronization that occurs in our



body to the external environment. For example, some organisms are active only during periods
of light and inactive during darkness. This internal synchrony regulates many of the body's
physiological and biochemical systems, ensuring that internal changes that occur are in sync with
one another (Borberly, et al., 1981; Borberly, 1982).

Light is the most potent stimulus for entraining circadian rhythms. Exposure to ill-timed
artificial light is a significant factor related to sleep disruptions. Studies have shown that when
we are exposed only to natural light, our bodies will synchronize to the sun's rising and setting
(Wright et al., 2013). Our "biological night" begins at sunset and ends soon after the sun rises.
Following sunrise, our body produces cortisol, making us feel alert. As the day goes on and our
external environment gets dark, the body releases melatonin which signals biological night and
prepares us to sleep. Scientists have found that exposure to artificial light at night, mainly blue
light emitted from smart devices, such as mobile phones and tablets, may harm our ability to
sleep (Gooley et al., 2011). The short-wavelength enriched light coming from these devices
suppresses melatonin production, which delays the feeling of being tired. Sharkey & Van Reen
(2014) describe how exposure to natural and artificial light impacts our sleep and circadian
rhythms (Sharkey & Van Reen, 2014). Insufficient sleep may result from too little exposure to
natural light as well as from exposure to low levels of artificial light during the day.
Epidemiology of Sleep Disorders

In 2014, the United States (U.S.) Centers for Disease Control (CDC) declared insufficient
sleep a public health epidemic. Scholars have stated that the problem has become so significant
that it may warrant categorization as a non-communicable disease (Chattu et al., 2018). Results
of a national surveillance survey of 444,306 adults across all 50 U.S. states published by the

CDC in 2016 stated that one-third of respondents reported not getting the recommended



minimum seven hours of sleep per night, which is the amount of sleep needed for the promotion
of optimal health and well-being for adults aged 18-60 years old (Liu et al., 2016). The
prevalence of healthy sleep, being at least 7 hours within a 24-hour period, was lower in non-
Hispanic Blacks, American Indian and Alaskan natives, Native Hawaiians, Pacific Islanders, and
multiracial respondents than those who reported being non-Hispanic Whites, Hispanics, and
Asians. Sleep duration was shortest in respondents from the southeastern states and along the
Appalachian Mountains. Sleep duration was longest in the Great Plains states, as well as states
from Montana to Minnesota and New Mexico, and Texas. It was also higher for people with a
college degree or above and those who reported being married (Liu et al., 2016).

The three most common sleep disorders in the U.S. are insomnia, insufficient sleep
syndrome (ISS), and sleep apnea (Naiman, 2017). In one study, thirty percent of adults report
having "some insomnia problems over the past year," and ten percent of adults report chronic
insomnia (Naiman, 2017). ISS is the voluntary chronic lack of sleep to accommodate personal,
lifestyle, and work demands (Naiman, 2017). Population-based studies conducted in the U.S.
report that approximately 30% of adults sleep less than six hours per night (Chattu et al., 2018).
Epidemiological studies of obstructive sleep apnea (OSA), characterized by upper airway
obstruction interrupting a person's breathing, are estimated to affect approximately 3-7% adult
men and approximately 2-5% adult women (Naiman, 2017). Numerous other studies have shown
an association between insufficient sleep and the risk of death (Chattu et al., 2018).

Insufficient sleep has become a normalized way of life for most Americans and is a
growing problem globally. The need for sleep is often under-valued, and expressing the need for
sleep can be perceived as weak or lazy in certain contexts. It has become common to

underestimate our sleep needs to accommodate the expectations of our daily lives. Insufficient



sleep has been linked to type 2 diabetes, heart disease, obesity, and depression, among many
other adverse health conditions (Liu et al., 2016).

"Sleep deficiency" is defined as the quantity or quality of sleep obtained versus the
amount needed for optimal health, performance, and well-being (Czeisler, 2013). In addition to
public health concerns, insufficient sleep and circadian misalignment contribute to serious safety
issues including catastrophic accidents resulting in death. When sleep is compromised, so is our
cognitive ability, which affects our overall brain health, including attention span and memory
(Chattu et al., 2018). Over one million drowsy driving crashes occur every year in the U.S., with
two drowsy driving crashes per minute and one death per hour from a driving-related accident
(Czeisler, 2013).

Current Standard of Care

"Sleep hygiene" has become a popular term to describe the behaviors and conditions that
we should establish to improve the quality of our sleep. The National Sleep Foundation (NSF)
recommends that we establish a bedtime routine, which should consist of going to sleep at the
same time each night, maintaining low levels of light in the evening, and keeping screens out of
the bedroom (Pacheco, D. & Truong, K., 2022). They also recommend decreasing daytime and
nighttime use of electronics, using blue light blocking glasses, and putting electronic devices in
"nighttime mode" to avoid interruptions (Pacheco, D. & Truong, K., 2022).

Current solutions for sleep deficiencies include pharmaceutical and non-pharmaceutical
options. Several pharmaceutical drugs are approved for insomnia, a sleep disorder with formal
criteria for diagnosis in the Diagnostic and Statistical Manual of Mental Disorders (Fifth Edition,
DSM-5). The leading marketed drug brands include Suvorexant (Merck & Co. — Belsomra),

Eszopicolne (Sunovion Pharmaceuticals; Eisai — Lunesta); Ramelteon (Takeda — Rozerem),



Daridorexant hydrochloride (Idorsia Pharmaceuticals — Quviviq), and Lemborexant (Eisai —
Dayvigo) (Global Data Insomnia: Competitive Landscape, 2022). Pharmaceutical drugs may also
be prescribed to people suffering from sleep problems who do not meet formal criteria for a sleep
disorder. These sedative-hypnotic medications, colloquially called "sleeping pills," improve less
restorative sleep stages but are not very effective at helping to restore deeper stages of sleep
(Naiman, 2017). They can also be prohibitively expensive, especially for those without access to
health insurance. These medications are known to have abuse potential leading to more health
issues.

Non-medical approaches for improving sleep include educating people on good sleep
habits, known as “sleep hygiene,” relaxation techniques, and meditation. Cognitive-behavioral
therapy (CBT) is becoming increasingly common as an intervention. CBT is a type of
psychotherapy that explores our thought patterns about what we do (Wang, M-Y, Wang, S-Y, &
Tsai, 2005). Mental health professionals use talk therapy to help individuals recognize and alter
behavior patterns that contribute to particular problems. CBT is used for a wide range of
disorders, such as depression, anxiety, drug and alcohol use, and eating disorders. Studies have
shown that CBT improves sleep onset, the duration of sleep, and the quality of sleep.
Additionally, it has been shown to reduce the need for sleep-related medications (Wang et al.,
2005). It takes six to eight sessions to see an improvement in insomnia and is typically covered
by many insurance plans (Wang et al, 2005).

But the need still exists for affordable, accessible, and easy-to-use interventions for
addressing sleep deficiency. Most of the effective treatment options available today require a
prescription or management by a licensed healthcare practitioner. These options may be best

adopted by people who have access to health insurance plans that cover most of the cost. Even if
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these options are accessible and affordable due to health insurance coverage, there are still
limitations to their effectiveness and concerns about their use.

Solutions are particularly needed for individuals who are chronically affected by too little
sleep, circadian misalignment or both, but where the effects are subclinical. It would provide a
significant benefit to people who are not able to engage in sleep hygiene practices, such as first
responders, doctors, nurses, and health professionals that tend to work in shifts at various times
of the day and night and whose schedules are outside of their control. It is not possible for them
to go to bed and wake up at the same time every day because their schedules are inconsistent and
their routines may vary according to assigned work schedules. These are typically the
professionals who are in positions to take care of others and keep them safe. Their role in society
is critically important for the rest of us, yet there are no solutions on the market today to address
their needs.
Doctoral Project Overview

Circadian Positioning Systems and Innovative Sleep Technology

As part of my doctoral project, I worked as a doctoral fellow from July 15, 2021, to Feb
28, 2022, at Circadian Positioning Systems (CPS), based in Newport, Rhode Island. CPS was
founded in 2017 by Eliza Van Reen, Ph.D., and she serves as the company's Chief Executive
Officer (CEO). The company is developing a sleep and circadian rhythm-targeted platform
technology to enhance sleep, optimize performance, and help prevent sleep-related accidents. Dr.
Van Reen invented the technology while she was an Assistant Professor in the department of
Psychiatry and Human Behavior at the Warren Alpert Medical School at Brown University.

The CPS patented and patent-pending platform technology consists of several

components, including the ActigPatch™ and Smart Lighting System (Van Reen, Fernandez, Xu,
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Carskadon, 2020; Fernandez & Van Reen, 2021). The ActigPatch™ is a wearable sleep-wake
tracking patch that collects high-quality, real-time continuous data on the amount of time a
person spends awake and sleeping, in addition to other information about an individual's daily
environment, for up to six weeks without needing to be replaced or recharged. The Smart
Lighting System uses light, the most potent stimulus to entrain and shift circadian rhythms, to
optimize sleep and performance by aligning an individual's circadian biology with the demands
of work or the external environment. The hardware-software smart lighting system delivers
circadian light recipes through light-emitting diode (LED) lightbulbs commonly purchased in
most consumer goods stores. The technology is designed to use an application programming
interface (API) that communicates with lights already in use. The CPS Smart Lighting System
works in the background through pre-set algorithms developed to meet the user's needs. CPS
adjusts the settings to control how the lights work in specific contexts. The intensity of the light
dosage impacts how fast a person's circadian rhythm is realigned and how long the realignment
will last. The duration of exposure needed ranges from fifteen minutes to six hours. Examples of
situations where the intensity of the light and exposure time differ are when preventing jet lag
during travel across time zones and for shift-workers who work the night shift. It can also work
to stabilize the circadian rhythm in individuals struggling to keep regular schedules.

The CPS Smart Lighting System is unique because of its ability to adjust a person's
biological circadian clock to synchronize with local or expected conditions. This synchronization
is possible due to proprietary and trade secret knowledge within CPS to program the algorithms
to work in specific ways to meet the needs of the end-user. The intervention is easily set up in the
user's environment. Active participation is not required for it to be effective. It can also be

combined with the ActigPatch™, which collects data that supports decision-making about
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possible intervention options. This technology can be easily incorporated into a person’s routine

since it involves passively wearing the optional ActigPatch™

, if desired, and simply turning on
lights that are normally used for conventional lighting purposes. Unlike traditional light therapy,
one does not need to sit in front of a light box to benefit from it.

CPS Strategic Planning

The CPS product has been brought to market within the U.S. Department of Defense
(DoD; Navy) through revenue-generating sole source contracts. As CPS looks to scale, they have
an interest in exploring strategic partnerships in other potential markets to leverage hardware,
manufacturing, and other functional capabilities. Partners from established firms offer startups
access to specialized knowledge, resources, and their customers. They can also help navigate
complex regulatory or reimbursement environments and serve as a trusted brand name for end
users. Strategic partners offer an opportunity to successfully bring the technology into markets
that are accessible to the general population.

The strategic planning process includes deciding if and when to form strategic alliances.
Finding a partner that has a positive reputation for working with startups is ideal. The startup
needs to understand what factors the partner considers important so they may evolve and grow in
ways that continue to provide value, which requires investing in developing desired capabilities.
Although CPS has started exploring potential business-to-business collaborations, they are
cautious not to over-extend themselves by considering too many options. Entering serious
negotiations with any one partner too early could cause a lack of focus on the beachhead market.
To support CPS with their assessment of viable strategic partnerships, my doctoral project

explores the opportunities that exist within the healthcare sector.
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Doctoral Project Goals
To assess the opportunities and barriers for CPS to establish strategic alliances within the
healthcare sector, I interviewed stakeholders and experts from the public health, health &
wellness, and pharmaceutical industries. The qualitative study that I conducted has three aims:
1. Evaluate published data from studies comparing consumer wearable devices versus
polysomnography, the gold standard for quantifying sleep;
2. Identify opportunities and barriers for strategic alliances with companies in the healthcare
sector; and
3. Provide recommendations regarding the entrepreneurial strategies CPS should consider,
including the strategic alliance opportunities with the highest probability of success.
Literature Review on Wearables for Monitoring Sleep
Sleep technology, or “sleep tech,” is defined as the use of technology to monitor,
measure, and improve sleep. The types of products that are included in this sector include
mattresses and accessories, wearables, home technology apps, and medical devices. Wearables
are devices that are worn on the body or attached to clothing. Wearables that track sleep
generally capture “sleep length” and “sleep quality.” They include non-medical monitors that can
be worn on the fingers, the wrist, and on the head. They can also include devices like sleep
glasses, non-medical masks, sensor patches, and headphones. This literature review includes
studies that compared consumer wearables that measure sleep to polysomnography and wrist-
worn actigraphy devices. It was limited to studies published between 2018 to 2022 since the
manufacturers of these devices upgrade their devices frequently following advancements in the

technology. It excludes studies that were conducted by the manufacturers, their affiliates, or
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anyone disclosing a conflict of interest, such as a sleep researcher also providing consulting
services to these companies.

The use of wearable technology to track sleep has increased dramatically in the past
several years. According to the Pew Research Center, approximately one in five Americans
wears a fitness or health tracking apparatus (Vogels, 2020). Despite the popularity of these
devices and consumer enthusiasm for objective measures of sleep quality, scientists are
concerned about the validity of the data produced by these trackers as compared to gold standard
measurements of sleep. Following a workshop that was held at the “International Biomarkers
Workshop on Wearables in Sleep and Circadian Science,” a white paper was published that
stated, “the limited validation of wearable devices against gold standard measurements is the
primary factor limiting large scale use of wearable device for research and clinical use” (Depner
et al., 2020).

Polysomnography (PSG) is a multi-parametric test to identify sleep and sleep stages and
is considered the gold standard for quantifying sleep. PSG-measured sleep can be performed in
sleep laboratories and modified versions can be done at home. Recordings from these
assessments are interpreted by trained specialists. PSG is generally time-consuming and
expensive. PSG records electroencephalography (EEG), electro-oculogram (EOG),
electrocardiogram (ECG), electromyography (EMG). PSG allows for the differentiation of
different states and stages of sleep. Non-rapid eye movement (NREM) and rapid eye movement
(REM) are two different states within sleep. Depner and colleagues (2020) describe four stages
of sleep identified as N1, N2, N3, and REM (Depner et al., 2020). N1 is the lightest stage of

sleep and N3 is the deepest stage of sleep consisting of Slow Wave Sleep (SWS).
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Polysomnograms are manually scored in 30-second epochs according to standard criteria
(Rechtschaffen & Kales, 1968; Iber, 2007).

Research-grade wrist-worn actigraphy devices quantify sleep by measuring body
movements using noninvasive triaxial accelerometry and are viewed as scientifically acceptable
for remote evaluation of sleep and wake cycles outside of a laboratory (Tobin, Williams, Baron,
Halliday, Depner, 2021). In addition to detecting body movements, some are also able to detect
information on light in the environment. These devices are only validated, however, for being
able to detect sleep or wake, not sleep stages. Their use is limited by the high cost and need for
trained experts to analyze and interpret data from them (Tobin et al., 2021).

Consumer sleep technology (CST) wearables also detect movement and light, as well as
other physiologic and environmental information such as location, body temperature, heart rate,
blood oxygen levels, and skin conductivity (Depner et al., 2020). Most CST products track sleep
and wake cycles, producing a sleep score which allows one to determine whether a person has
met their sleep goals. These products can only track sleep and do not offer solutions for
persistent trouble sleeping. CST wearables have not been validated and approved as medical
devices by the U.S. Food and Drug Administration (FDA). Therefore, they are viewed as
inadequate for use in clinical research. In order to implement appropriate interventions for
disrupted sleep or circadian rhythms, accurate estimations of sleep-related factors, such as sleep
onset, duration, and quality are needed. Several studies have been conducted on CST wearables
compared to PSG and research-grade wrist actigraphy to determine the accuracy of these
products and their potential to be used for clinical and research purposes.

Scott et al. (2020) published a systematic review of seventy-one articles that reported on

the accuracy of sleep latency onset (N1 stage) estimates from wearable devices to PSG (Scott,

16



Lack, & Lovato, 2020). The wearables included actigraphy-based devices, physiology-based
devices, and behavioral-based devices. Actigraphy-based devices represented over 75% of the
wearables that were compared to PSG. The results showed that devices which were based on
EEG recordings produced more accurate estimates and less variability than devices that did not
have an EEG feature (Scott et al., 2020). The authors concluded that actigraphy-based wearable
devices were the most appropriate technology for measuring sleep outside of a laboratory (Scott
et al., 2020). Wearable devices are less accurate for measuring important sleep metrics than
EEG-based actigraphy devices. EEG-based actigraphy devices, however, are too bulky to wear
on a day-to-day basis for extended periods of time. Therefore, there is a need for more user-
friendly remote sleep monitoring tools that are more accurate than current wearable device
options.

Chee and colleagues (2021) compared the Oura Ring to PSG and research-grade
actigraphy (Phillips Respironics Actiwatch 2, Murrysville, PA, USA) in 53 healthy adolescents
(Chee et al., 2021). The Oura Ring (Oura Health Oy, Ltd., Oulu, Finland) is a 7.9 mm titanium
ring marketed for tracking sleep and physical fitness activities. Bland Altman plots and epoch by
epoch (EBE) analyses were conducted. Compared to PSG, the Actiwatch 2 on default settings
underestimated Total Sleep Time (TST) by 25.8 to 33.9 minutes. Compared to PSG, the Oura
Ring consistently underestimated 7otal Sleep Time (TST) by an average of 32.8 to 47.3 minutes
across the different Time in Bed (TIB) conditions, underestimated REM sleep (12.8 to 19.5
minutes) and light sleep (51.1 to 81.2 minutes) and overestimated N3 by 31.5 to 46.8 minutes.
These findings were statistically significant and scientifically meaningful because an hour is a
large amount of time for any sleep period to have this type of discrepancy. The Oura Ring

demonstrated high sleep-wake accuracy, specificity and sensitivity (0.88 to 0.89 across all TIB
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conditions). The Oura Ring was comparable to the Actigraph 2 on default settings for most sleep
measurements except that there needs to be improvement when measuring sleep stages (Chee et

al., 2021). A limitation of this study is that the Oura Ring was compared to the Actigraph 2 only
and not PSG, the gold-standard for quantifying sleep.

Berryhill and colleagues (2020) published findings from a randomized, cross-over
clinical trial evaluating the WHOOP wearable versus PSG in 32 healthy adults over one week
(Berryhill et al., 2020). WHOOP (WHOOP, Inc., Boston, MA, USA) is a wristband with an
embedded actigraph marketed as a fitness tracker that measures strain (defined as a measure of
physical activity), recovery, and sleep. Per participant responses to a Patient Reported Outcome
Assessment Measurement Information System sleep disturbance scale, WHOOP improved
perceived sleep quality. Sleep stages were defined as light sleep (stages N1 and N2), slow wave
sleep (N3), and rapid eye movement sleep (R sleep). The authors reported a bias of 13.8 minutes
and precision error of 17.8 minutes for measuring sleep duration. Dream sleep and slow wave
sleep measurements were accurate compared to PSG (Berryhill et al., 2020). Dream sleep was
undefined by the authors and presumed to mean REM sleep, although dream sleep may also
occur at other times during sleep.

Chinoy and colleagues (2021) published a study comparing PSG, wrist actigraphy
(Phillips Respironics Actiwatch 2, Murrysville, PA, USA), and several consumer sleep-tracking
devices in 34 healthy young adults over three consecutive nights in a sleep laboratory (Chinoy et
al., 2021). The other consumer sleep tracking devices included four wearables, the Fatigue
Science Readiband, FitBit Alta HR, Garmin Fenix 5G, Garmin Vivosmart 3, and three non-
wearables, the EarlySense Live, ResMed S+, and the Sleep Score Max. The Actiwatch

significantly overestimated the TST and sleep efficiency (SE) and underestimated SOL, LPS,
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WASO from both SOL and LPS. The Garmin Fenix 5S, Garmin Vivosmart 3, and EarlySense
Live also significantly overestimated TST compared with PSG. All the devices that
overestimated also did so for SE. This finding is not expected, as SE is computed within the TST
as a variable. No consumer device differed from PSG on sleep latency measures SOL and LPS
(Chinoy et al., 2021).

Despite the potential of wearable technology for providing important sleep health data,
medical and sleep experts have concerns about the quality of data and their misuse or
misapplication. For example, there has been an increase in “orthosomnia,” a term used to
describe patients who become preoccupied with improving their sleep data generated from their
wearable (Baron, Abbott, Jao, Manolo, & Mullen, 2017). It is characterized by a perfectionist
tendency similar to someone with an excessive preoccupation with healthy eating, termed
orthorexia nervosa. Case studies described by Baron and colleagues (Baron et al., 2017) provide
examples of patients with sleep problems who wore consumer-wearable sleep tracking devices.
Despite discrepancies between data from their tracking devices and clinical assessments
conducted by sleep experts, patients’ perceptions of the sleep trackers were difficult to change
(Baron et al., 2017).

Quantifying sleep within sleep laboratories is expensive, time consuming, and requires
trained technicians. For these reasons, it is often inaccessible for many people. Feedback from
academic sleep experts on the use of CST wearables for clinical decision-making indicates that
more evidence is required before they will be adopted by physicians (De Clercq, Papalambros, &
Silberzahn, 2021). Although they have the potential to collect meaningful patient data on sleep
behavior, the information obtained from current wearable technology is still too crude to be used

by healthcare professionals with any confidence. A lack of transparency from manufacturers
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regarding the algorithms being used to generate the data further contributes to this skepticism.
These experts expressed concerns over unintended negative consequences for the user stemming
from inaccurate data (De Clercq et al., 2021). Sleep tech wearables offer a potential solution for
remote patient monitoring and making important health information available to the general
public. However, CST wearables have limitations and there are still many challenges to
overcome before they can be used as diagnostic tools and for decisions about clinical
interventions.

The possibility of using sleep tech wearables for remote patient monitoring and
evaluating sleep at scale has important implications for population health. To develop sleep tech
wearables that are appropriate for use in clinical research studies and for clinical decision-
making, Depner and colleagues (2020) provided several recommendations in their white paper
on the topic (Depner et al., 2020). They suggest involving sleep scientists in the development of
these products. Best practices for validation studies and guidelines for choosing the best
wearable device for clinical use are needed. Additionally, there should be a public repository for
wearable data (Depner et al., 2020).

Framework for Change

Gans (2019) states that the central strategic challenge start-ups face is choosing strategy
formation (Gans, Scott, & Stern, 2018; Gans, Stern, & Wu, 2019). Strategy formation is how a
unique set of interdependent activities are created that capture value (Ott, Eisenhardt, &
Bingham, 2017). Companies often have a variety of choices for developing technology. Strategy
formation is essential for companies to establish a competitive advantage, but how this process is
best accomplished is unclear (Ott et al., 2017). An inherent challenge in choosing a strategy is

getting the best possible information to make those decisions. Asking questions that elicit
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responses that can predict future behavior is a critical component of the information-gathering
process. (Gans et al., 2018). Customer discovery is used to get early feedback about product-
market fit. Startups can follow a similar "discovery" process with partners (businesses as
customers) as it would with end-users as the customer (Gans et al., n.d.).

Entrepreneurs often struggle to understand what would be expected of them from
potential partners and the process for establishing these collaborations. A new venture should
understand the benefits and risks of various alliance options before committing to any one of
them. Understanding the types of expertise and resources that could be acquired helps choose
alliance partners that offer the most value. Ideally, finding a partner that provides the start-up
with a competitive advantage would be best. The goal is to identify partners who are willing to
protect the interests of both companies and establish clear contracts with a demonstration of
mutual interest.

Start-ups usually have a disadvantage when forming partnerships with established
companies because they have fewer resources, leverage, and influence. Potential partners are
cautious about working with new companies that do not have an established track record of
success. Entrepreneurs with early ventures can increase their chances of establishing
relationships with other companies by emphasizing their social capital, connections to other
highly regarded organizations, and forming teams with experienced professionals that have a
track record of success. Research on how entrepreneurs use self-presentation and the appearance
of social influence for resource attainment find that there are four symbolic actions that startups
can take to increase their chances of acquiring resources (Zott & Huy, 2007). These actions
include highlighting former prestigious educational or professional affiliations, promoting

professional successes of the current venture, demonstrating expected professional behavior, and
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conveying a professional organizational structure (i.e., legal status or corporate hierarchy) (Zott
& Huy, 2007). Stuart et al. (1999) have found that startups with prominent strategic alliance
partners were able to acquire resources more quickly and attain an initial public offering faster
than ventures without these high-caliber alliances (Stuart, Hoang, & Hybels, 1999). Therefore,
understanding what is expected by a potential partner is just as important as assessing the
benefits and risks of potential alliances given that these relationships have implications for
success.

Understanding the collective reference point for the relationship will help a start-up
decide which types of alliances are most suitable and how to attract the most desirable partner.
Learning about the underlying objectives, motivations, and drivers for another company is
necessary for providing compelling value propositions with supporting evidence to demonstrate
the mutual advantage of the alliance. The expertise and assets gained by each respective
company need to be transparent. Identifying the process, adoption criteria, key metrics, decision-
makers, and influencers in the ecosystem is vital for establishing mutually beneficial partnerships
with a shared vision and equitable gain for all companies involved.

A resource-based theory of strategic alliances is used as the conceptual framework for
analyzing the results of this qualitative study (Das & Teng, 2000). The theory states that
companies form alliances when combining resources offers the potential to create value for both.
"Strategic alliances are voluntary cooperative inter-firm agreements based on competitive
advantage for the partners" (Das & Teng, 2000). There are four significant aspects of strategic
alliances according to the theory:

1. The rationale for alliances is on obtaining resources;

2. The formation of alliances is on the resource characteristics;
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3. The structural preferences influence alliances, such as property-based or knowledge-
based resources; and
4. The performance of each company in the alliance differs as an effect of resources (Das &

Teng, 2000).

Resources are defined as "those (tangible and intangible) assets which are tied semi-
permanently to the firm" (Das & Teng, 2000). Unlike other theories based on economic resources
and competitive advantages related to a company's external environment, this theory focuses on
the existing internal resources a company obtains. Das & Teng (2000) also describe that
competition is characterized by constant technological innovations and the speed into which they
enter new markets. Technology and speed in the competition have led to the increasing
importance of strategic alliances to create a competitive advantage for companies. Strategic
alliances serve as an alternative to merger and acquisitions (M&A) for established firms that are
only interested in certain products from another company or want a lower upfront financial
commitment.

The conceptual framework informs the questions asked during the interviews in the
qualitative study. The interview questions are derived from the overarching themes that stem
from the theory. Theory-related questions connect to the central research question, which asks
what opportunities and barriers exist for the start-up to establish strategic alliances with other
companies within the healthcare sector. Theory-related questions are developed by breaking
down research questions into sub-parts. These theory-related questions are used to inform and
create interview questions decoupled from the conceptual theory and operationalized for the

interview (Wengraf, 2001). Table 1 describes the conceptual theory-informed interview
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questions. The informed consent form is provided in Appendix A and the interview guide for the

study is provided in Appendix B.

Table 1: Conceptual Theory-Informed Interview Questions

Theory Questions

Operational Interview Questions

Strategic Alliances Rationale

Are “health and wellness” products being adopted
across these sectors similarly or taken as seriously
as regulated products?

Are “health and wellness” products an area of
interest (at your company)?

What are examples of health and wellness
products you are developing (or health &
wellness products that you think offer value)?

Are sleep-related problems an area of interest or
focus (in your company)?

Strategic Alliances Formation

Can an agreement/contract be established in a

beneficial timeframe? Does the company have
customer access and resources to distribute the
product?

What is the process for vetting new technology
in your company (or how do you think effective
partnerships are established)?

Who pays? Cost structure? Contract structure?
Channel strategy?

Strategic Alliances Structural Preferences

Are there expectations to have patents, revenue,
peer-reviewed literature on clinical studies
evaluating data, customer feedback surveys, or
other types of data before an alliance will be
considered?

What metrics/criteria do you consider important
when vetting new technology?

How do you view quantitative versus qualitative
(or subjective) data when choosing new
technology or products?

Strategic Alliances Formation

Are there barriers to entry based on the evolving
environment and emerging innovation in the digital
health, wearables, and sleet tech field?

Is physician adoption of the technology of the
product important?

Are there insurance-related issues to consider?

Are there other factors that should be considered
that have not been mentioned?

Note: Adapted from Wengraf, T. (2001). Qualitative research interviewing. SAGE Publications, Ltd
https://dx.doi.org/10.4135/9781849209717
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Methods
Primary Research Question
This qualitative study asks the following primary research question:
What opportunities and barriers exist for a sleep tech start-up when establishing strategic
alliances with other companies within the healthcare sector?
Procedures

The Harvard T.H. Chan Institutional Review Board (IRB) determined that this study
(IRB 21-1514) is not considered human subjects research (45 CFR.46.1029(e)) per the
Department of Health and Human Services (DHHS) regulations or the Food and Drug
Administration (FDA) regulations.

Considering the study aim of identifying opportunities and barriers to establishing
strategic alliances, a qualitative approach was followed using semi-structured interviews.
Participants were asked a series of pre-determined and open-ended questions with no expectation
regarding the range of responses for each question. Potential participants were contacted by
email to request an interview. They were told that the purpose of my doctoral project was to
obtain information from stakeholders and experts from public health, health and wellness, and
pharmaceutical companies to develop strategic recommendations for CPS regarding product
development, product-market fit, barriers to entry, and opportunities for strategic collaborations.
The CPS capabilities statement was attached to the email to provide a brief overview of the
company and the sleep and circadian lighting technology. The email request stated that the
interview would take approximately 30-minutes to conduct and was completely voluntary. They
were informed that they could stop the meeting at any time for any reason and could share as

much or as little information as they preferred. The email also stated that the information shared
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would be kept confidential and the details would be coded and combined among the other
interviews to look for patterns and themes to support the recommendations made to CPS.

I proposed to conduct the interviews via Zoom. I requested each interviewee’s consent to
have the meeting recorded. Potential participants were given the option to decline the video
recording and only have the audio recorded. They were also given the option to decline both
video and audio recording and to opt for me to take handwritten notes instead. I attached a copy
of the informed consent requesting their agreement to participate and be recorded. For those who
agreed to be interviewed, I emailed the informed consent through Docusign for electronic
signature. All participants who were interviewed agreed to be video recorded. Signed consent
forms were obtained from every study participant except one. For the one participant who did not
sign the consent form, consent to be recorded was obtained by email. Refer to Appendix A for
the informed consent, which is similar to the information included in the email sent to potential

participants requesting an interview.

Sample Size

The participants for the semi-structured interviews represent a convenience sample (i.e.,
those willing to complete the audiotaped qualitative interview) and snowball sample (i.e., those
identified by other participants who were also relevant to the study objectives). A convenience
sample saves time, effort, and money in terms of recruiting participants, but a potential
consequence is that it could negatively impact the quality or credibility of the information
collected. Despite these concerns, efforts were taken to identify participants who would have the
appropriate level of knowledge and experience to provide responses relevant for the study

objectives. Twenty people from within the healthcare sector known through my professional
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networks and the networks of the CPS CEO participated in this study. We contacted employees
from pharmaceutical companies, health insurance organizations, owners of health-related small
businesses, and affiliates of our respective academic institutions. Thirty potential participants
were contacted to request an interview and ten declined, were lost to follow-up or did not
respond to the email or follow-up requests. Several participants were able to connect me with
other relevant participants. Interviews from this group were generally the most information-rich
sources.

Unlike quantitative studies, there are no standard methods for determining an appropriate
sample size in qualitative research. For qualitative studies, determining the appropriate sample
size is generally based on the concept of saturation, which means there is no additional value
from including more participants. It is common for sample size to be determined this way in
grounded theory studies. However, it may not sufficiently explain the sample size for studies
using other analytical approaches or in other contexts. The approach for determining sample size
saturation in a study may seem vague and subjective. In an attempt to determine an adequate
sample size for this assessment with more clarity and transparency, the concept of “information
power” was used (Malterud, Siersma, & Guassora, 2016). Malterud and colleagues (2016) define
a study with “information power” as determined by the study aims, the sample specificity, use of
an established theory, the quality of the dialogue during the interview, and the planned analysis
approach. The sample size for a qualitative study can be estimated during the planning stage, but
the final sample can only be determined as adequate toward the end of a study after these factors
are assessed. It is not possible to predict the quality of the responses before the interviews are
conducted. The greater the “information power” obtained by the sample, the lower the sample

size will be. This means that the information obtained must come from highly credible sources
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who are in positions to speak with authority, expertise, or experience. Responses to questions
should contain rich descriptions that directly address the study objectives. Table 2 describes the

five dimensions for determining sample size in qualitative studies.

Table 2: “Information Power” - Dimensions for determining sample size

Dimension Description
Study Aims Narrow or broad?

A broad study aim requires a larger sample than a narrow aim.

Sample Specificity Dense or sparse?

Participants have specific experiences, knowledge, or properties. A
less extensive sample is required with participants holding
characteristics that are highly specific for the study aim.
Established Theory | Applied or not?

A study supported by limited theoretical perspectives would usually
require a larger sample to offer sufficient “information power”.
Quality of Dialogue | Strong or weak?

A study with strong and clear communication between researcher and
participants requires fewer participants than a study with ambiguous
or unfocused dialogues.

Analysis Strategy Case or cross-case?

An exploratory cross-case analysis requires more participants to offer
sufficient information power compared to a study focused on a single
case.

Note: Adapted from Malterud, Siersma, V. D., & Guassora, A. D. (2016). Sample Size in Qualitative Interview
Studies. Qualitative Health Research, 26(13), 1753—1760. https://doi.org/10.1177/1049732315617444

Data Collection

Participants responded to approximately 10 semi-structured, open-ended interview
questions. Semi-structured interviews were chosen as the method to systematically interrogate
the openness of adopting new technology, openness to technology for optimizing innovation, and
reception and interpretation of uncertainty with emerging technology. The open-ended questions

allowed me to probe into the process and timeframe for selecting partners and their attitudes
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regarding adopting new technology. It also supported my intention to understand differences
between various types of companies and their respective decision-making processes to determine
which ones offer the most opportunity. The audio recordings of the responses to the interview

questions were transcribed in preparation for the analysis.

Data Analysis Methods

Qualitative research methodology starts with planning and conducting the interviews, and
continues through the data collection phase. Thereafter, a thematic analysis of the interviews was
conducted using QSR International NVivo version 16.1, a qualitative data management program,
to identify statements about strategic alliance opportunities, barriers, and resources. Thematic
analysis of the data involves coding, classifying, and visually diagramming the data. Codes are
assigned to concepts and themes that emerged from the text. Classification involves organizing
demographic and other information, such as job role and the type of industry or company
represented. Diagramming the data is a way to visualize connections, relationships, and patterns.
Responses to scheduled questions were sorted into categories. Common themes not covered by
the scheduled questions but spontaneously reported were also coded. Once the coding was
complete, further analysis included investigating the relationships between and among
categories.

Analysis of the qualitative data followed a general inductive approach meaning that
concepts, themes, and categories that are interpreted from the data are identified without
predefined hypotheses. As described by Thomas (2006), a set of procedures for analyzing
qualitative data was used and was guided by the specific study objectives as shown in Table 3

(Thomas, 2006). The coding process starts by identifying specific text segments contained
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within many segments of text, then labeling the segments of text to create 30 to 40 initial
categories, refining the process by reducing any overlap or redundancy among the categories,
and finally creating a model that incorporates the most important categories, which should be
between three to eight categories. According to Thomas (2006), the purpose for using an
inductive approach to analyze qualitative data is “to condense raw textual data into brief
summary format, establish clear links between the evaluation or research objectives and the
summary of findings derived from the raw data, and develop a framework of the underlying

structure of experienced or processes that are evident in the raw data” (Thomas, 2006).

Table 3: General Inductive Approach for Qualitative Analysis

General Inductive Approach

Analytic strategies and questions What are the core meanings evident in the text, relevant to the
research objectives?

Outcomes of analysis Themes or categories most relevant to the research objectives
identified.
Presentation of findings Description of the most important themes.

Note: Adapted from Thomas. (2006). A General Inductive Approach for Analyzing Qualitative Evaluation Data.
The American Journal of Evaluation, 27(2), 237-246. https://doi.org/10.1177/1098214005283748

A general inductive approach is not considered to be as strong as other analytical
approaches for developing theories and models. However, it is a reliable way to systematically
analyze qualitative data for determining reliable and valid findings (Thomas, 2006). Since this
study does not seek to develop a theory and will be used to practically inform strategic

recommendations for CPS, the general inductive approach should be adequate for its intended

purpose.
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Analysis

As described in the Methods section, thematic analysis of the transcribed interviews was
performed using QSR International NVivo version 16.1, a qualitative data management program,
following a general inductive approach (Thomas, 2006). The data analysis was informed by the
study objectives. The development of categories and codes were formed from the raw data,
meaning the text in the transcribed interviews. These categories and codes were used to identify
the classifications, key themes, and sub-themes described in the thesis.

Twenty people holding leadership positions from various types of organizations within
the healthcare sector, including leaders from public health, were interviewed for this study.
Interviews were conducted with individuals from pharmaceutical companies, health benefit
management (HBM) organizations, and health-related startups and small businesses, such as
health and wellness centers, a digital therapeutics company, a chiropractor’s office, and a non-
profit health clinic. Interviews were also conducted with public health stakeholders holding
positions within academia, public health commissions, and medical associations. All participants
were in senior level positions with direct experience establishing partnerships or responsible for
making decisions regarding alliance formation within their organization.

The classifications that emerged from the data were grouped by organization type and job
role. Often, the interviewee had held a range of professional experiences that did not fit into one
category only. For these cases, they were classified by their most recent job role and organization
type although they may have referred to a former experience to answer the interview questions.

Table 4 lists the participants by role and type of organization.
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Classifications
Organization Type
e Pharmaceutical companies
e Health benefit management organizations
e Health-related startups and small businesses

e Public health stakeholders - academia, public health services, and consulting

Job Role

e Founder and CEO/Managing Director

e Senior executives ranging from program manager, Director, SVP, and Chief Officers
e Public health leadership ranging from Medical Directors and physicians to doctorate-

level Public Health scientists

Table 4: Interview Participants Classified by Job Role and Type of Organization

Job Role Type of Organization
1. Public Health leadership Academic Institution
2. Public health leadership Academic Institution
3. Public health leadership Public Health services
4. Public health leadership Public Health services
5. Managing Director Public Health and healthcare services
6. Managing Director Public Health and healthcare services
7. Executive Health Benefits Manager
8. Executive Health Benefits Manager
9. Executive Health Benefits Manager
10. Executive Health Benefits Manager partner company
11. Executive Pharmaceutical company
12. Executive Pharmaceutical company
13. Executive Pharmaceutical company
14. Executive Pharmaceutical company
15. Executive Digital therapeutics startup
16. CEO Digital health startup
17. Founder and CEO Women'’s health startup
18. Founder and Managing Director Chiropractor center
19. Founder and Managing Director Health and Wellness center
20. Founder and Managing Director Health and Wellness center
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Assessing Information Power

The sample size for this study is considered to have information power according to the
guidelines for evaluating the appropriateness of a qualitative research sample (Malterud et al.,
2016). As described in the Methods section, the five dimensions of information power in
qualitative research sample sizes were assessed (Malterud et al., 2016). Table 5 provides an
explanation for each of these dimensions in terms of the current study’s final sample. This table
also lists the different dimensions for determining “information power”, adapted from Malterud
(2016), and an assessment of each dimension is provided based on the final sample for this
study: study aims, sample specificity, established theory, quality of dialogue, and analysis

strategy.

Table 5: Assessing the Study Sample Size “Information Power”

Job Role Type of Organization
Study aims Narrow or broad?
The aim of the study is considered narrow, as the information is only
intended for CPS and will not be generalized to other startup
companies.
Sample Specificity | Dense or sparse?
The sample specificity is considered dense, as the participants were
in senior leadership positions with the ability to provide insight into
the processes, timing, and other considerations that go into
establishing strategic alliances. Most participants also had deep
subject matter expertise and experience in their respective fields.
Established Theory | Applied or not?
The study is supported by a resource-based theory of strategic
alliances.
Quality of Dialogue | Strong or weak?
The quality of the dialogue is considered to be strong for the majority
of interviews conducted. Participants were most often able to provide
details regarding the process, timing, and resources that would be
part of establishing strategic alliances.
Analysis Strategy Case or cross-case?
The analysis strategy is to collect in-depth information on a few key
areas related to process, timing, and resources that would be part of
forming a strategic alliance and is only applied to a single case, CPS.
Note: This table is adapted from Malterud, Siersma, V. D., & Guassora, A. D. (2016). Sample Size in Qualitative
Interview Studies. Qualitative Health Research, 26(13), 1753—1760. https://doi.org/10.1177/1049732315617444
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Themes
Three key themes emerged from the analysis of the interviews. Many of the themes
directly relate to the practical and relational factors that go into forming strategic alliances

99 ¢¢

between companies. The key themes are labeled as “alliance logistics,” “alliance formation,” and
“emerging technology” and are described in Table 6. The sub-themes associated with alliance
logistics are the timeframe it takes for formalizing collaboration agreements, the process for
setting up the collaborations, and the resources that companies provide. The sub-themes for
alliance formation are the motivations companies have for establishing strategic alliances, their
expectations of the partner, and the importance of establishing trust. The emerging technology
sub-themes include the use of digital health technology, the patient journey and empowered

patient, and issues of access and health equity. Figure 1 depicts the three key themes and their

sub-themes.

Table 6: Description of Key Themes

Themes Description

Alliance Logistics Larger companies offer more access to resources while startups and small
companies offer more flexibility and less structured process when forming
strategic alliances with other companies.

Alliance Formation A strong motivation for forming strategic alliances with another company is
to provide greater value to customers/patients.

Emerging Technology | Emerging technology and digital tools have an important role in
transforming the patient experience and outcomes in healthcare.
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Figure 1: Themes and Sub-Themes

Alliance Logistics

Digital Health
Patient Journey
Access & Equity

Alliance Logistics Theme: Larger companies offered more access to resources while
smaller companies offered more flexibility and less structured processes

A goal of the research was to understand what factors need to be considered by startups

when they want to form strategic alliances with other companies. The interview guide

specifically included questions related to the timing, process, and resources that could be

expected from a collaboration. Therefore, the interviews included a significant amount of

information about the logistical considerations of forming strategic alliances with other

organizations which resulted in an overarching theme of “alliance logistics.” The sub-themes
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included in alliance logistics are the time it takes to establish a formal collaboration agreement
with another organization, the process for establishing the collaboration, and the resources that
companies are willing to share when they partner with another company. The responses
regarding timing, process, and resources for strategic alliances varied by organization type.
Similarities were observed between pharmaceutical companies and health benefit management

(HBM) organizations that were noticeably different than startups and small companies.

Alliance
Logistics

Resources
Process

Figure 2: Alliance Logistics Sub-Themes

Pharmaceutical Companies

The participants from pharmaceutical companies described very similar approaches to
evaluating potential partners and generally felt it took a year from the time a pharmaceutical
company expressed an interest in forming an alliance to it having a signed collaboration
agreement. One interviewee estimated the sales cycle in Pharma to bel8 to 24 months. Another

participant stood out for emphasizing their intention to formalize agreements as fast as possible
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with a best-case scenario being six months. Empathy was expressed for the pressure that startups
face so the process was deliberately set up to get contracts signed as quickly as possible. Most
participants said that having an advocate within the pharmaceutical company to drive the
collaboration forward usually accelerated timelines.

All companies had very structured and formalized processes that were articulated clearly
by the interviewees (Figure X). Although collaborations could be initiated by anyone within the
pharmaceutical company, the Business Development and Licensing (BD&L) group is
responsible for overseeing the process and negotiating the formal contract. The process for
vetting potential collaborations with startup companies was similarly described across the four
participants, which included formal due diligence and vetting by governance committees. Two of
the participants said they had innovation groups or venture funds that were specifically devoted

to working with startups.

Figure 3: Pharmaceutical Company Strategic Alliance Process Map

The process starts with both parties signing a confidentiality agreement so that the startup
can share data and information that is not publicly disclosed. Once there is alignment that there is
an interest in formally working with the startup based on that data, an internal governance
process is initiated. This also includes formal due diligence conducted by a team of specialists,
where the startup is asked to provide access to a shared data room where the details of the

product and all data collected on it are shared. One interviewee said that the due diligence part of
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the process could take anywhere from one month, to six months, or up to a year. The timeline for
completing the due diligence was dependent upon having an internal advocate driving the
process and the level of interest from the governance committees and other internal stakeholders.
Another interviewee said that many startups do not make it past the due diligence process since
there are issues uncovered with the product or the data generated to support the claims that were
originally made. The BD&L group also prepares a term sheet, which is a contract that outlines
the responsibilities and obligations of both companies. This term sheet will be negotiated
between the two companies if there are no concerns found during the due diligence process. One
company said they conduct due diligence and negotiate the term sheet simultaneously to reduce
the overall time from the initial discussion to a signed collaboration or licensing agreement.
There were different ways that pharmaceutical companies described how they would
contract with and provide support to a startup depending on its stage of development. None of
the interviewees expressed concern about collaborating with early-stage startups and had
approaches or specific teams in place to work with them. A pharmaceutical company would
consider a licensing agreement with a startup that is in the product development stage since it is
so far advanced. Licensing the product directly would entail the startup being paid a fee and
potentially receiving royalties on the sales of the product in the future. For a startup at an
advanced development stage, an acquisition might be considered instead. In this scenario, the
pharmaceutical company would make a one-time payment to legally buy all the rights to the
product and own the intellectual property. In other scenarios where the product is still being
developed, the pharmaceutical company might support certain aspects of development given its

own capabilities.
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Depending on the development stage of the startup’s product, the interviewees
emphasized the importance of having a clear and detailed plan regarding manufacturing,
distributing, and pricing the product. In many cases, the startup would be responsible for
manufacturing the product, particularly under a licensing agreement. The pharmaceutical
company would want to understand if it is easy to manufacture the product and how much it
would cost. They also want to know who the intended customer is, how the product will be
distributed, and how it will be priced. This information all gets factored into the business case for
the alliance and influences the terms in the contract.

HBM Organizations

Large health benefit management (HBM) organizations had similar approaches to
pharmaceutical companies in terms of alliance logistics, including time, process, and resources.
The timing for establishing collaborations with benefit management organizations was at least
one year from conception to execution of the formal agreement. Having an internal advocate at
the company was also emphasized as positively influencing the timeline.

The HBM organizations were generally structured similarly to pharmaceutical companies
where internal governance committees review and approve potential partnerships with other
companies. One interviewee described being part of a joint venture with a large pharmacy
benefit manager. There was an additional governance committee established that included
members from each company. After confidentiality agreements are signed by both companies,
data is reviewed and a formal due diligence will commence if there is still agreement about the
opportunity. The due diligence is the most intense and longest part of the process. The structure

of the deal is written in a formal contract describing respective responsibilities and then
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negotiated until both companies reach agreement on its terms. Below is a summary of a
participant’s experience:
You can imagine the negotiations, the structure of the deal, the respective
responsibilities, the due diligence, which was a huge, huge piece and those all

encapsulated into what is called the master agreement.

The interviewees gave less information about how specific resources might be shared
than participants from the pharmaceutical companies. One participant described their ability to
leverage relationships with their clients who might be willing to participate in pilot studies to
assess a startup’s product. This might lead to the product being offered by the HBM if it is
determined through the pilot study that it is valuable to their clients. Another interviewee said
their organization was not a good partner to help startups develop products. They were better-
suited to helping scale established technology, particularly consumer-desired technology.

Startups and Small Businesses

The start-up and small businesses included in the analysis are represented by
entrepreneurs with backgrounds as doctors, scientists, and technologists. The majority of the
participants interviewed are the founders of their companies and have doctoral-level scientific
and medical education. Two of the study participants are specifically sleep scientists. There was
generally less detail provided regarding the timeline and process for establishing collaborations.
One participant said that they establish partnerships with other companies when they make the
process easy and straightforward.

The estimated timelines for establishing formal contracts with collaborators ranged from

approximately two to six months. This is significantly different than the timeframes described by
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participants in the pharmaceutical industry and at HBM organizations, with the exception of one
company that aimed to have contracts signed within six months from initiation.

Startups and small businesses offered the most flexibility in terms of how they approach
partnerships. There were no defined processes described and no governance committees
mentioned. Often, there were sole decision makers when determining whether to collaborate with
others. Most participants talked about setting up contractual agreements with roles and
responsibilities of each company defined, which was usually the most formal part of the process
of establishing partnerships.

Several of the entrepreneurs interviewed said they were interested in working with other
companies, particularly other small companies, as a way to combine resources to benefit for
mutual gain. One participant said that the CPS algorithms would probably be the most desired
part of the platform given the increasing interest in sleep at their company and within the health
sector broadly. One participant specifically talked about the resource challenges of being a
startup and how establishing collaborations includes other benefits than monetary gain, such as
building brand awareness. Another participant said that their company typically collaborates
with pharmaceutical companies because they have plenty of resources to co-brand the products.
The interviewee also speculated that pharmaceutical companies like to partner with small
companies since they move much faster than Pharma.

Public Health Stakeholders

Not all of the public health stakeholders that participated in the interviews described
experiences setting up collaborations with other companies. For those that did, the timing,
process, and resources included in alliance logistics were similar to those described by startups

and small businesses. The time from inception to a signed contract was estimated to be around
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six to eight months. The process included defining each company’s role in a formal contract and
decisions were made by one or two people. Responsibilities were split equally as were the
profits earned from their clients.

As previously described, it can take a year or more to establish strategic alliances with
organizations in the private sector. An interesting point was made by one interviewee related to
timelines for establishing partnerships with public or academic institutions. A startup should not
be dissuaded from setting up contracts with such institutions due to their reputations for having
extensive timeframes and bureaucratic processes, and the process would be similar to other

organization types.

Alliance Formation

Alliance Formation Theme: A strong motivation for forming strategic alliances with

another company is to provide greater value to customers

Another major theme that emerged from the interviews involves the motivations and
expectations of companies when forming strategic alliances. The way partnerships are formed by
the companies represented in the sample varied depending on organization type. Motivations for
forming collaborations ranged from strategic alignment with a company’s current business
model to a strong need for sharing an overarching mission with another company, which usually
included a desire to provide access to a wider variety of therapeutic interventions to improve
patient outcomes. Smaller companies expressed an interest in forming relationships with larger
organizations for their ability to provide resources to scale their product and access to a broad
range of functional expertise, such as clinical, regulatory, or marketing knowledge. Most
interviewees expressed a motivation for partnering with startups providing innovative technology

to increase the value they provide to their patients and clients by offering more products.
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Expectations from companies when forming partnerships with other companies included having
intellectual property on the technology, providing customer or product data, and addressing an
unmet need. Pharmaceutical companies had a list of criteria they use to initially assess in a
potential partner while smaller companies and startups had fewer criteria but usually wanted to
be able to test the product on themselves before making it available to their customers.

Many interviewees wanted to partner with other companies they found credible with
good reputations. Forming collaborations with other companies involves working with the
employees of that company regularly so having a collaborative, trusting relationship was a factor
that many listed as important. Several of the participants discussed collaborations with people or
groups they had worked with previously due to their positive working relationship and shared

interests.

Motivations

Alliance
Formation

Expectations

Figure 4: Alliance Formation Sub-Themes
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Pharmaceutical Companies

Several pharmaceutical companies described proactively monitoring the landscape for
companies that are working on products in their areas of interest. When they become aware that
one of these companies has new data, they contact them directly and ask to review it. In some
cases, if there is interest following review of the data, the pharmaceutical company will ask to
partner. There are also businesses that will reach out to the pharmaceutical company
opportunistically to see if a strategic partnership is possible. Occasionally, pharmaceutical
companies will consider these requests if the products align with their therapeutic areas of
interest but not always. One company partnered with 30 startups within three years and had a
very collaborative approach to working with them.

Pharmaceutical companies generally had a similar set of core criteria they wanted to see
from a potential partner that included having intellectual property (IP) and freedom to operate,
meeting an unmet need, aligning strategically with their current business model, and data to
support the product’s value. There were differences between the level of data needed depending
on the potential partner’s stage of development. They varied in terms of how they approached
working with startup companies and their motivations for forming alliances. Having a positive
reputation within the industry and being considered legitimate by other organizations was also

important.

HBM Organizations

Participants from HBM organizations acknowledged a shift in thinking towards a more
holistic approach to health, especially within the last two years. They were generally open to
products being developed to address sleep problems since it played a role in other conditions.

Pharmacy benefit managers distinguished between what would be needed to be on the formulary
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and what could be sold to customers on the consumer side of their business. They were also
generally open to piloting new technology that might meet the needs of their own clients and
customers.

Participants from employee benefit manager organizations were less enthusiastic about
the CPS platform technology than those from pharmacy benefit management companies and had
more concerns about how it would be made available to their clients and their employees. One of
the interviewees was very interested in the data generated by wearables and the potential they
held for people engaging with their health. However, supporting the development of early-stage
products at early-stage startups was not practical given their business model. A participant spoke
about the importance placed on creating access to wearables and new technology for people who
were typically left out due to their higher price points in the market. An important responsibility
for this particular company in terms of scaling existing technology was to get them to the people
who would most benefit from them.

The interviews with representatives from HBM organizations regarding metrics mostly
centered around what they would be looking for in the product. Data from randomized controlled
trials was required for a product to be added to their formulary. One participant said that their
current sleep products are supported by data from up to six randomized controlled trials that
demonstrated efficacy. Generally, the company would expect to see that the level of evidence
demonstrating efficacy of a product was similar to that required for medications regardless of
whether the device was being regulated.

Another participant spoke about their expectations for partnering with other companies in
relation to the quality of data from consumer wearables that they currently support. The objective

is to provide clients with solutions that are “good enough” and do not need to be perfect. A high
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degree of accuracy from the wearable was not required as long as customers like using the
product and it would be utilized as a tool to track their health. They felt the ActigPatch™ should
be capable of continuous tracking to incentivize its use. The frequency with which it needed to
be replaced and the fail rate were considered important metrics. Client services metrics were also
considered important. There was an emphasis on being assured that the technology would not
cause a strain on customer service response because it was difficult to use and that customers
would be happy using it. Customer satisfaction data with evidence showing that people loved
using it and it creates positive changes in decisions regarding health was considered critical. Any
partner’s product should add value to the health management organization’s own brand.

Startups and Small Businesses

Startups and small businesses were much more explicit about their intent on partnering
with other companies that they considered aligned with their mission and values. Almost all
participants interviewed from this group expressed their work as fulfilling a greater mission to
promote health and they wanted those in greatest need to also have access to their products and
services.

Many participants were strongly motivated to find partners with products that could be
offered as additional solutions to their own patients and clients. Since sleep is disrupted in
conditions such as depression and anxiety, many interviewees brought up mental health and
well-being in relation to sleep. Tools used to improve sleep were deemed important because
improving sleep could have the additional benefit of improving overall mental health and
preventing relapses. Sleep was a very common issue for many of their clients and there is a great

interest in new technology. Another common motivation for partnering with other small
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companies with limited resources was to share in the work that would result in all parties
capitalizing on their individual efforts while maintaining mission-driven objectives.

Similar to the responses from representatives of HBM organizations, there was an
emphasis on the metrics related to the product with varying opinions about how the CPS
platform might fit into the landscape. One participant said they had a strong interest in any
sleep-related device but thought it would be difficult to show it is significantly better or
differentiated from what is available from currently marketed consumer wearables that track
sleep. A new wearable on the market needs to be able to track more than just activity to be of
interest. It should also be compatible with mainstream apps such as Apple Health, making it easy
for companies to integrate with their systems. Using two apps is undesirable so integration into
existing apps saves companies the time-consuming and expensive step of transferring data
between two apps.

Unlike in responses from interviews with participants from other organization types, the
data standards for partnering with another company were much lower with small businesses and
startups. There was generally an approach of buying the product wholesale, personally testing it
out on oneself and a few others, and if it worked, then there was a willingness to partner.
Although there are many consumer wearables that track sleep on the market, most interviewees
were skeptical of the data they reported. One interviewee, a doctorate-level sleep scientist,
advises clients to be cautious with these trackers due to personal experience wearing one that
was inaccurate and uncomfortable.

Public Health Stakeholders

Public health leaders emphasized the importance of thinking beyond public-private

partnerships to address health issues. Multi-sector collaborations, including academic partners,
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were seen as necessary for making the most progress. Academic partners can be leveraged to
bring innovative technology to underserved communities that would greatly benefit from it. They
have the expertise and connections with these groups to be able to fulfill that role in the
partnership. There was a sentiment that members of underserved communities would be more
likely to trust stakeholders from public health and academia since they spent more time building
relationships together. Related to this point about establishing trust, public health stakeholders
were also more likely to bring up issues around ensuring access to new technology for
underserved communities. They wanted to collaborate with other organizations that had a
mission similar to their own, which included working toward health equity. They viewed
alliances with other companies and groups as ways to create win-win scenarios while also
serving those in greatest need.

Emerging Technology

Emerging Technology Theme: Emerging technology and digital tools have an important

role in transforming patient experience and outcomes in healthcare

COVID-19 has contributed to evolving attitudes and rethinking how we approach health.
The third major theme that was prevalent throughout the study is the increasing role of emerging
technology and digital tools for improving health outcomes. The importance of emerging
technology in healthcare was closely linked to the post-Covid-19 digital health revolution. Many
of the participants that were interviewed underscored the vast opportunities that exist with digital
health, digital therapeutics, remote patient monitoring devices, and wearables for shaping the
future of healthcare. Emerging technology and the use of wearables was connected to improving

our understanding of the patient’s journey and empowering patients regarding their health. There
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was also an emphasis on infrastructure challenges that prevent access to new technology and

hinder health equity.

Emerging
Technology

Patient
Journey

Figure 5: Emerging Technology Sub-Themes

Pharmaceutical Companies

Participants representing pharmaceutical companies thought the ActigPatch™ would be a
great remote patient monitoring tool in clinical trials. The research and development (R&D)
process could be improved through gaining important insights into end user behavior via clinical
trial participants. One participant also suggested that clinical-grade wearables could be used to
track quality of life outcomes, which are increasingly important. The most optimistic view of
digital technology was that the drug development paradigm and R&D efficiency could even be

improved by utilizing clinically validated wearables.
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HBM Organizations

Participants from HBMs also mentioned benefits from remote monitoring that informed
population-level trends through the significant amount of data generated. Digital tools such as
wearables and remote tracking devices were identified as positive ways to increase patient
engagement with their health. HBMs that provide wearables as part of their insurance plans have
access to data on their client’s health behavior through these devices. These organizations
influence behavior change and encourage health engagement by incentivizing their use. Even if
the data collected is less accurate from fitness tracking wearables, several interviewees thought it
was an important step toward getting people more engaged in their own health.

An interviewee discussed the changes she’s observed at her organization in the way they
have approached patient health within the past two years. There has been a switch toward a
more holistic view of healthcare with an increasing open mind to digital technology interventions
and alternatives to prescribed medications. Another participant discussed the significant amount
of investment that has gone into digital health, digital therapeutics, and telemedicine solutions in
2021.

In interviews across the various company classifications, the patient or customer
experience was considered to be more important than the product itself to drive a company’s
interest in adoption. If a customer does not enjoy wearing or using the technology, or if the
product is cumbersome to set up and use, then they will not use it enough for it to be of value to
them or the company. Despite the great interest and investment in digital health technology, a
challenge that was observed is the slow rate of physician adoption. Greater amounts of clinical
evidence are required to convince physicians that these are valuable tools to support clinical

decision-making.
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Startups and Small Businesses

A small business owner described the shift in mindset she’s observed within the past
couple of years in the sleep science community regarding wearables and other digital tracking
tools. Sleep scientists used to view these devices with skepticism and there was a strong bias
toward data collected by gold standard sleep trackers, such as actigraphy watches by trusted,
long-standing manufacturers. The shift in mindset toward emerging technology for health has
also been noticeable at major sleep conferences where there are entire segments of research on
sleep studies using consumer-grade fitness trackers and other wearables.

Startup owners talked about the increasing importance of the patient journey in the
context of being able to increase the level of emotional intelligence that goes into treating
patients. The patient experience was seen as relevant for forming full care teams, inclusive of
their spouses, significant others, and caregivers at home. Digital tools offered an opportunity to
get quantitative insight into a patient’s at-home experience to compare with their self-reported
subjective experience. This helps identify gaps in patient care and as well as address barriers to
receiving care.

Startup and small business owners were more likely to raise concerns about being able to
offer affordable new technology to people in lower socioeconomic (SES) classes than
participants from pharmaceutical companies and HBMs. Popular wearables for health and
wellness were viewed as being marketed to the upper middle classes. One participant thought
many devices in the wellness sector worked for improving health but are unaffordable to many
since they are expensive and not covered by insurance companies. This gap in access to health
innovations posed a conflict since the motivation to start their own business was often due to

health-related mission-driven purposes. Some would try to address this challenge by doing pro-
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bono work outside of their regular business or offering reduced pricing whenever possible. The
inability of all households to access the internet and Wi-Fi was considered a barrier to adopting
digital solutions. To ensure health equity, this lack of infrastructure for data connectivity needs to

be addressed so that all citizens can benefit from new digital health technologies.

Public Health Stakeholders

Public health stakeholders viewed wearables as important remote monitoring devices to
increase the level of insight into people’s behavior and support decision-making about their care.
The unreliability of qualitative information collected from patient self-reports was mentioned by
most of the participants interviewed in each company classification. Despite self-report
assessments and surveys being a popular method for trying to understand what patients
experience outside of a clinical setting, they were viewed as problematic sources of information
for decision-making. A study participated stated:

And for too long, we have relied on self-report and there is wonderful technology out

there and something that I continually beat the drum on is that we, as an industry, need

to do more research using the technology, not using self-reported data to measure and

track the outcomes.
The ability to collect health data at scale through the use of remote monitoring devices and
wearables was thought to offer invaluable opportunities for population-level health. For example,
mass data from these devices could detect early signals of infectious disease outbreaks. They

could also offer insights into sleeping patterns of the nation that offer clues into other indicators

of health.
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Remote monitoring devices were also described by public health leaders as important
patient empowerment tools. A participant and clinician described an experience with a patient
who was able to improve health outcomes through engagement with a remote tracking tool:

I always prescribe it [remote monitoring wearable] if patients are on insulin but, there's

a cost [concern] whether or not insurance will pay for it. There was one patient who had

a horrible time getting his Alc. It was off the charts bad. He got the {remote monitoring

wearable] and he came in with his phone and he's like, "Look". His Alc had dropped

three points or something crazy. It was still out of control, but this was the first time that
it had dropped. As a clinician, I was like this is really impressive. He's paying attention
to it. The same thing as the finger sticks, but it just made it so much easier ... and to
share.

Public health stakeholders were also more likely than participants from pharmaceutical
companies and HBM organizations to point out that new technology needs to be made accessible
for people in underserved communities. These groups were viewed as reaping the most benefit
from digital health solutions. They often had limited access or fewer options for traditional
healthcare and were often shift workers likely to have sleep problems inherent with night work
or inconsistent shifts.

Several public health stakeholders acknowledged the challenge of utilizing digital health
technology due to limiting FDA frameworks. One interviewee said that there is recognition from
regulatory agencies that a revised regulatory model is needed that is more appropriate for
evaluating emerging technology to improve health. The current regulatory standards do not align

well with the functionality of digital health tools. Multi-stakeholder partnerships were thought to
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be needed so that various stakeholders in the innovation ecosystem can deeply engage with one

another and commit to finding improved approaches to regulation.
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Results

This qualitative research study sought to understand the opportunities and challenges that
exist for a startup exploring strategic alliances with organizations in the healthcare sector as a
way to make their technology accessible to the general public. The interviews were conducted
with employers and stakeholders of 20 organizations representing several different types of
companies within the healthcare sector. Companies from the health and wellness, health
insurance, and pharmaceutical sectors were represented in the sample. Three main themes
emerged from the qualitative analysis related to alliance logistics, alliance formation, and the use
of emerging technology in healthcare.

Prior to conducting the semi-structured interviews, I had thought establishing
collaborations with large, multinational organizations would take longer than formalizing
alliances with startups and small companies given their reputation for formalized processes and
bureaucratic policies. I also assumed that larger organizations would have a greater amount and
variety of resources to offer than startups and smaller companies, which is better for helping CPS
scale the company and product capabilities. These discussions serve as a starting point for
exploring assumptions and gaining firsthand insight into which factors CPS should consider for
increasing the probability of forming a successful strategic alliance in healthcare. This section
will describe the potential barriers for establishing partnerships and the various recommendations
made during the interviews.

Opportunities for Strategic Alliances

There were many potential opportunities that were suggested by study participants during

the interviews across each organization class. There were generally more ideas generated about

the use of the ActigPatch™ in clinical and non-clinical settings than for the Smart Lighting
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System. The ActigPatch™ was viewed as being an important data collection tool for remote
patient monitoring, early diagnosis of sleep disorders, assisting clinicians with decision making,
and engaging and empowering patient and consumers regarding their health. A wearable capable
of providing more robust data for measures of sleep was perceived as highly valuable for clinical
settings and needed much more in healthcare than for consumers. The market is saturated with a
large number of CST wearables by well-established manufactures. Despite concerns over
potential dangers of inadequate information from fitness trackers, several participants thought
they were useful for providing general information and getting people to engage more in their
health. Other participants were interested in being able to offer more advanced tracking options
to their clients in health and wellness settings since there is high demand for health tracking
wearables in this setting.

There was a significant interest for the use of the ActigPatch™ as a remote patient
monitoring tool in clinical trials and to capture digital biomarkers. Given the growing interest in
Real World Evidence (RWE) studies and the rise of decentralized clinical trials, clinical-grade
wearables and other remote monitoring tools were viewed as important emerging technology for
healthcare. Several interviewees suggested establishing a strategic alliance with a pharmaceutical
or medical device company that could support a startup with the complex regulatory
environment and thought evaluating the ActigPatch™ in a small clinical trial at first would be
the best approach.

Some pharmaceutical companies had consumer product divisions and thought that would
be the best place to position the Smart Lighting System. However, many participants were not
aware of sleep programs being a strategic priority at their company where this would realistically

fit. For pharmaceutical companies that do have consumer divisions inclusive of products for
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sleep, more information on the end-user would be needed. Further customer discovery would
need to be done to determine who ultimately decides what to buy, their decision criteria, and they
are measured and incentivized.

Health Benefit Managers (HBMs) suggested that the ActigPatch™ could be used as an
RPM device to identify early signs of sleep apnea. Sleep apnea was identified as an area of
interest for several stakeholders across company type and early detection mechanisms were
considered a way to increase early diagnosis and intervention. The information from the
wearable could also be used for people to engage specialists at their local pharmacy about
emerging sleep-related problems that may contribute to identifying serious sleep-related
problems which could then be referred to a physician. Many participants stated that their
organizations were open to conducting pilot studies with startups on their new technology to
generate enough data to decide if the product was commercially viable and worth adopting. If
preliminary data shows significant evidence for efficacy and consumer support, potential
partners could be supported in conducting additional studies in an effort to demonstrate a
product’s value. The HBM organization would then evaluate its value for clinicians and their
patients to determine if it were something they would fund.

The participants from HBM organizations that had pharmacy and retail chains associated
with them thought that the Smart Lighting System could be sold in retail chains. In this case, the
price of the lighting system would need to be considered in context with the price of the other
products sold. The price would need to be within a range relative to the other merchandise and
not exceed the highest cost item. A participant from an HBM organization struggled to see how
the Smart Lighting System could be integrated into an employee wellness program and thought it

might be easier to introduce the product in other market segments. Some of the concerns related
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to the cost of the lighting system and whether the employer or employee would own and what
would happen if the employee resigned. There were many pricing and logistical concerns to
work out in that setting.

Participants from startups and small businesses discussed opportunities in healthcare for
managing chronic diseases, post-operative care, and other common afflictions. Several other
participants reinforced the number of opportunities that exist with the ActigPatch™, particularly
for sleep, since so many of their patients and clients have underlying sleep problems. One
interviewee estimated that approximately 60% of clients had underlying sleep issues. They
observed an increased level of engagement and interest with trackers and monitors to better
understand sleep. It was viewed to be similar to those health-conscious individuals who also
track their daily steps and calories with other types of wearables. The data obtained from a
wearable could be shared with clinicians and other providers to inform a full care team to
improve decision-making around a patient’s health. Another participant from a digital
therapeutics company reinforced the value of the ActigPatch™ in a clinical setting and advised
against the wellness consumer market. There was a strong interest in integrating clinically
validated wearables and RPM devices into the company’s interventions with remote sensors.
Public health stakeholders also suggested that the ActigPatch ™ could have great value as a first
step diagnostic tool and could be used in clinical settings to assist doctors and their patients
struggling with sleep-related problems. They emphasized that collecting this type of information
at scale would have important implications for population-level health. There was also an
emphasis placed on ensuring that greater access be made to this type of new technology. For
example, healthcare and shift-workers who work at various time of day and night have the

greatest need. A potential opportunity to expand access through multi-sector partnerships,
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suggested by a public health leader in the study, is to set up a social impact investment arm at the
start of strategic alliances. They can be an integral part of the partnership and part of the alliance
formation process. In a multi-sector collaboration including public health, academia, and the
private sector, a social impact arm makes it possible for the private company to scale up the
innovation in a way that is equitable and includes underserved communities. The public health
partner can focus on providing solutions where access to new technology and funding have been
limitations. There are two critical ways that the academic partner can contribute to the alliance.
First, they have established trusted relationships with members of the community who may be
disengaged from the broader tech industry. These trusted relationships are important for new
technology to be adopted. Additionally, the academic partner can act to promote thought
leadership and knowledge-sharing about new technology within the innovation ecosystem.

Although participants from startups and small businesses were not opposed to the Smart
Lighting System, their experiences with existing clients made them think there would be a
greater interest in the wearable due to the enthusiasm for tracking health and the number of
people who utilize them. One participant said that since so many clients use wearables and enjoy
getting data from them on various aspects of health and fitness, including sleep, the

ActigPatch™ would probably be a more popular product that the Smart Lighting System.

Challenges for Forming Strategic Alliances

The challenges for forming partnerships with companies in the healthcare industry
included the long timeframe it takes to establish formal contracts, finding an internal advocate at
companies interested in sleep-related products, and the potential regulatory and payer

reimbursement requirements. The challenges varied depending on the type of company and
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whether the CPS product would be positioned as a regulated product or a consumer health and
wellness product.

A significant consideration for establishing partnerships with pharmaceutical companies
and HBM organizations is the timeframe. Pharmaceutical companies provided the most insight
into how long and how involved the process could be for forming strategic alliances. One
participant described watching many startups fail during the due diligence process because they
didn’t have enough funding to sustain the company during this time. The viability of a startup
and their ability to maintain sufficient funding was considered important from a timeframe
perspective.

Related to the time and process for establishing strategic alliances with large
organizations such as pharmaceutical companies, is finding an internal advocate to drive the
collaboration process forward. Although advocates could come from different departments of an
organization, such as R&D or Business Development, the person would typically be a senior-
level executive with enough exposure to and influence with members of the governance
committees. Having an advocate with a special interest in another company’s product was
mentioned as a factor in accelerating the time from establishing mutual interest in collaborating

to getting a formal agreement in place where program execution would begin.

The regulatory requirements that could be expected for a product was another potential
challenge identified when establishing strategic alliances with other companies. Several
participants, particularly those from HBMs, mentioned that there was a bias toward adopting
regulated products. There is a higher burden to provide clinical efficacy data and a greater
amount of regulatory oversight if a product will be used to inform medical decisions. Companies

may be able to work around some of the regulatory requirements by using wearables as a
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supplemental tool to assist with self-reported information in clinical studies. For example,

instead of being considered a medical device, the ActigPatch™

could be used comparatively
against the patient’s self-reported information. However, most pharmaceutical companies are
likely going to want a clinically validated tool that aligns with their own regulatory standards.
Another potential challenge for establishing partnerships for regulated products are pricing and
reimbursement considerations. Participants from pharmaceutical companies and HBMs said
they desire products that are affordable with the return on investment and business case built out.
One interviewee from an HBM said that the organization tends to prefer adopting regulated
products with high physician approval. A startup will need to understand the expectations from
insurance companies and the benchmarks that have been set if they plan on developing a product
with the intention of seeking reimbursement. Understanding what kind of data and how much
will be required from payers is also critical. For example, is efficacy data adequate or will
insurance providers want to see data showing that the product will save them money in the long
term by reducing emergency room visits or preventing diseases? Clinicians in the study also
stated that reimbursement was an important issue when establishing partnerships since much of
what they do gets covered by insurance and health technology is often expensive. Understanding
options for reimbursement can be complicated and coverage differs by the type of insurance plan
as well as by individual country. Some insurance plans provide certain health technologies, such
as glucose monitors, for free within the payment benefit structure of the health plan. Other
insurance plans may provide patients with technologies at a discount and incentivize their use.

If a product will be marketed as a consumer health product which is not regulated then
the startup needs to consider how the pricing fits with the other products offered by the partner.

For example, if the product will be part of a consumer health store, the price cannot be
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significantly greater than the majority of other items. Therefore, a startup needs to consider their
cost of goods and return on investment in the context of what is reasonable and aligned with the

partner company.
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Implications for CPS
This section will discuss the market and competitive landscape for sleep technology,
emphasizing wearables and their use as remote tracking tools. The CPS competitive advantage
and customer personas will be described. The Entrepreneurial Strategy Compass is used as a

framework for providing strategic recommendation options for CPS (Gans et al., n.d.).

Sleep Technology Market

The economic burden of sleep loss is estimated to be over $680 billion in five of the
Organization for Economic Co-operation and Development (OECD) countries, costing $411
billion per year in the United States, $21 billion in Canada, $60 billion in Germany, $50 billion
in the United Kingdom, and $138 billion in Japan (Hafner et al., 2017). Additionally,
longitudinal data from 2008 to 2009 comparing information from the Kansas State Employee
Wellness Program and the Kansas Department of Health and Environment showed a statistically
significant association between employees with insufficient sleep and greater healthcare costs
(Hui & Grandner, 2015). The problem of insufficient sleep has led to an increase in the global
economy for sleep and wellness solutions. The sleep tech market is expected to increase to $7
billion by 2026 (Chinoy et al., 2021). Data on the health and economic consequences of
insufficient sleep underscores the need for products that facilitate better sleep and circadian
rhythm alignment.

Sleep technology generally fits within the broader healthcare market. The sleep tech
sector can be divided into several categories: mattresses, wearables, home tech and apps, and

medical devices as shown in Figure 6.
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Figure 6: Sleep Tech Sectors

Wearables represent the largest segment of the sleep tech market with North America and
Asia-Pacific having the greatest share, representing 65 % of the revenue generated from all sleep
tracking devices (BCC Research Sleep Aids, 2021). Wearables and their ability to link to mobile
device apps and other digital platforms are part of the digital health revolution, which has
become even more prominent since the COVID-19 pandemic began in early 2020. These
consumer sleep technologies are affecting the sleep health landscape and altering clinical sleep
medicine, as they are available to the public without a prescription (BCC Research Sleep Aids,
2021). The rise in sleep technology has the potential to be used for remote patient monitoring as
part of clinical research and clinical practice. Being able to remotely monitor sleep behavior
outside of a clinic or laboratory offers the potential for developing sleep biomarkers with the
goal of improving diagnosis, treatment, and prevention of sleep problems (Global Data RPM

Opportunities in Pharma, 2021). Tracking sleep behavior at scale has important implications for

64



understanding health at a population level and might provide critical insights that lead to

improved public health.

Competitive Landscape

Wearable technology devices that monitor sleep are most often found in consumer fitness
trackers. There is an increase in the number of companies entering the market to meet the rising
demand for health and fitness monitoring. Several large corporations are involved in areas that
either overlap with CPS products or could be integrated with them. Apple, Google (Fitbit),
Amazon, Garmin, Polar, Philips, Oura Ring, and Whoop are examples of companies in the
wearable sleep-wake tracking market. Examples of companies that are involved in smart
lighting and home automation are Cree, GE, Sylvania, Savant, Crestron. None of these
companies market a product that integrates with data-backed lighting interventions to enhance
sleep, circadian rhythms, and performance. Therefore, there is potential for the Smart Lighting
System to fill a gap in the market for smart sleep tech interventions. More customer discovery
interviews will be needed to understand product-market fit within the healthcare sector. It was
easier for participants to understand the utility of the ActigPatch™ since wearables are more
common. The lack of easily recognizable alternatives in the market may have contributed to the
lack of ideas for its application. Providing more visual examples and demonstrations with the

Smart Lighting System may be a more effective way of communicating its value

There are several drivers of the remote patient monitoring (RPM) market, which would

include wearable products for sleep (BCC Research Sleep Aids, 2021). RPM is defined as the

periodic, continuous, or asynchronous monitoring or transmission of various health parameters
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(Global Data RPM Opportunities in Pharma, 2021). There has been a steady increase in the
incidence of lifestyle and chronic diseases. Infrastructure enhancements and continuous
improvements in technology development have increased the performance and sensitivity of
RPM products. They have decreased in size, making them portable and easier to utilize in remote
settings (Global Data RPM Opportunities in Pharma, 2021). Wireless capabilities have also
increased the convenience of RPM devices and wearables are being used as important tools to
capture health information in real time. These drivers were already underway when the COVID-
19 pandemic emerged in early 2020, thereby accelerating the digital revolution and the demand
for technology at the intersection of digital health and healthcare. There has been a shift from a
physician-centric approach to a focus on the patient as a customer and the patient’s journey.

Current regulatory and reimbursement frameworks are potential barriers for companies
entering the healthcare market with remote monitoring devices. Other barriers for sleep
technology wearables include overcoming skepticism by physicians and being able to provide
sufficient efficacy evidence to support their use in clinical settings. The factors that will affect
CPS specifically depend on whether the technology will be marketed as a health and wellness
product or positioned as a clinical-grade device for healthcare.

The issue of strict regulatory requirements as a barrier to entry for emerging technology
in healthcare was echoed by many of the participants in the qualitative study. They emphasized
that the regulatory models in certain sectors, such as the pharmaceutical industry, need to evolve
to accommodate emerging technology for healthcare. There are different ways to approach the
regulatory landscape for sleep tech depending on how the product is categorized. Most sleep
technology devices fall under lifestyle products and do not require FDA approval. If a product is

considered to be in the well-being category, it can be released on the market with no regulatory
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oversight. It’s considered to be part of a healthy lifestyle and not an intervention. In this case, it’s
more important that the customer likes using the product and the accuracy of the output is a
separate issue. The health and wellness market for wearables is saturated with well-known
brands that appeal to fitness enthusiasts and young technology-oriented individuals. The
companies that make them have been around for many years and control a large share of the
market. Additional research would need to be conducted to determine how much more accurate a
new wearable would need to be over currently marketed brands to increase the value. Other
questions related to the user’s experience when wearing the CPS ActigPatch™ would need to be
more thoroughly investigated to determine if a patch would be desired over current options.

A step up from the well-being category is when a product is used to help manage an
actual disease or disorder and falls under enforcement discretion, which means it does not go
through the full FDA approval process but a company should be able to provide data and
documentation to the FDA in case they want to review it. A wearable that would be considered
as a diagnostic or therapeutic would need to go through the FDA 510(k) path. There is also a
new pathway called the Software Pre-Certification Pilot Program to accelerate the approval

h™ were to be

process for software as a medical device (SaMD). Therefore, if the ActigPatc
considered for use in clinical trials or as a clinically validated tool in healthcare, it would likely
need to fulfill the regulatory requirements for a medical device.

Finding an appropriate funding mechanism for new technology was also discussed by
many of the people interviewed in the study. How a product will be priced becomes more of a
challenge if a company plans to seek reimbursement by insurance providers. Having an FDA-

approved is often required to get reimbursement. There are concerns regarding consumer sleep

tracking devices that have limited their adoption by physicians. They are not precise enough to

67



measure various sleep stages and cannot be used to draw conclusions about sleep health.
Clinicians are reluctant to utilize interventions that are not approved by the FDA. As mentioned
previously, sleep tracking monitors have been shown to increase anxiety around sleep behavior

and can cause a condition called orthosomnia (Baron et al, 2017).

CPS Competitive Advantage

A company’s competitive advantage is related to how they are distinguished from others
in the market. To determine how CPS could differentiate its platform technology from its
competitors, a literature review was conducted assessing reported outcomes from studies
evaluating sleep using commercially available wearable devices compared to gold standard
polysomnography and wrist actigraphy. This information was used to provide a rough estimate
of how the CPS ActiPatch™ performs in terms of sensitivity (the ability to detect sleep) and
specificity (the ability to detect wakefulness) of identifying various sleep factors relative to
similar products. Since conducting a formal study comparing the ActiPatch™ to competitor
products was not possible, the information gained from the literature review, combined with
feedback from the customer discovery and semi-structured qualitative interviews was determined
to be sufficient for understanding the differences in performance and identifying where market

leaders are weak.

The CPS platform technology can continuously track sleep outcomes from the
ActigPatch™, which collects high-quality, real-time data on the sleep-wake cycle of an
individual. Their competitive advantage is the ability to collect more accurate sleep data with the

ActigPatch ™ for the identification of underlying causes of sleep deficiency. Additionally, they
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can provide a customized solution for lifestyle-related sleep problems, if desired. The smart
lighting solution is a passive intervention that is easy to install and become part of a person’s
daily routine with minimal effort. This increases the likelihood of adherence (similar to the
concept of medication adherence). The CPS platform technology is differentiated from other
products due to its ability to integrate with data-backed, science-based interventions. It also
monitors enhancements in circadian alignment, sleep, performance, and overall functioning due
to the closed-loop system of the platform. This is important because instead of only identifying
poor sleep, the technology identifies the underlying problem and offers a solution that can be
adjusted to the specific needs of the end-user. As described above, given the novelty of the Smart
Lighting System and the difficulty in conceptualizing its utility, it may be necessary to
communicate with more visual examples and explicit descriptors of its components. It may also
be necessary to engage end-users through the ActigPatch ™ first as a way to build a bridge to the

value of the Smart Lighting System.

Entrepreneurial Strategies

As described by Gans and colleagues (2018, 2021), “entrepreneurial choice” is something
that startup founders with many potential paths to commercialization need to understand as there
is unlikely a single obvious option with a high probability of success (Gans, et al., 2018; Gans et
al, 2021). Entrepreneurial choice is a process of evaluating multiple options. Options with a low
probability of success are deselected and those with higher viability are considered. Viable
options that align with the company’s resources and capabilities are further evaluated until

ultimately, founders determine which one they should select. Committing to an option means
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that potentially viable options will not be pursued in order to focus on giving the selected option

the highest probability of succeeding (Gans et al., n.d.).

The authors describe four entrepreneurial strategies and provide a framework for
considering each one. It includes thinking through four key choices and how a startup will create
and capture value. The four choices that need to be made involve the customer, the technology,
the organization, and the competition (Gans et al., n.d.). Given the inherent risk of innovation,
evaluating multiple strategies allows founders to better understand the benefits and trade-offs for
each one in order to choose the path with the greatest potential for success. Evaluating several
possible strategic options and experimenting with a product through active and continuous
customer discovery are ways a startup can understand if a product is filling an unmet need and
mitigate some of this risk (Gan et al., n.d.). Understanding the different strategies also enables
informed choices regarding the technology during product development (Gans et al., 2018; Gans

et al., 2021). The four entrepreneurial strategies are summarized below.

Intellectual Property: An intellectual property (IP) strategy is generally a collaborative approach
where the innovation is licensed to another company to be sold to their customers. The
technology adds value for another company’s brand while generating revenue for the startup.
The specific knowledge and expertise of a startup can be leveraged when this type of innovation
cannot be created in-house or obtained elsewhere. A startup protects their technology by having
multiple patents and controls the IP rights to their innovation, which is an important resource for
the partner. This strategy requires customer discovery in two ways: 1. Learning about the
strategic partner and their expectations for establishing collaborations and adopting new products

and 2. Learning about the partner’s end-users (the customer’s customer). Benefits of an IP
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strategy include the ability to have multiple partners license the technology or an exclusive
partner with the company that holds the most potential for maximizing value and generating
revenue. The risk a startup has with this approach is maintaining control of their innovation once
it’s licensed to another firm as well as ensuring that there is not a reduction in the quality of the
product once it’s in the hands of someone else. Another important consideration is the ability to
integrate the technology into another firm’s systems. Having an understanding of the parameters
for this requirement and a team that is experienced with technology transfer is integral for
ensuring the IP strategy is successful. Generally, strategic partners that offer the most promise of
successfully selling the product to their customers are the ones that hold the most bargaining
power. There could be a trade-off in terms of the power dynamics with this strategy depending

on the choice of the partner (Gans et al, n.d.).

Architectural: An architectural strategy is a more competitive approach and may even include
more aggressive tactics to evade competition early on. This strategy is relevant for entrepreneurs
developing novel platforms or systems that did not previously exist and which are integrated into
an existing infrastructure. The value provided to the customer is the availability of a previously
unknown solution that is much greater than a single product or series of products. This strategy
involves creating a new value chain that other stakeholders invest in. To prevent competitive
threats, controls need to be implemented to ensure its availability and continued use by
customers. These controls may include investing in intellectual property in the form of patents,
copyrights, and trademarks, acquiring physical assets, and ensuring the product is difficult to
imitate.

An example of an architectural strategy is Facebook, now known as Meta, at the time it

launched in 2004. Facebook is a social networking platform that created value for its members
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by enabling them to connect with others in the community for free by sharing photos, messages,
and offering unique features such as “like” and “dislike” buttons. They were able to sustain this
free platform for users by selling advertising space on the website to other businesses that
invested in it due to the value created from promoting their brands on the site. Facebook captured
value through this strategy by earning significant advertising revenue and quickly outpaced other
types of social networking sites at the time, gaining over one million users in the first year (Gans

etal., n.d.).

Value Chain: A value chain strategy is another collaborative approach where specialized
components or products are sold to other companies which create value for their existing
customers. The innovation is positioned within an existing value chain and value is captured by
executing on unique areas of expertise that are difficult for others to replicate. The challenge of
this strategy is being able to clearly articulate the gap that exists in a potential partner’s current
value chain and how the new solution increases value for them. It is also difficult to determine
how to capture value from such a collaboration without being directly connected to the customer.
The risk involved with this strategy is that the company could try to create a similar version of
the innovation, eliminating the need for a partner. This approach is similar to an IP strategy
where it is important to understand both the other company and their end users as customers in
terms of the problems they need to solve and what solutions they consider valuable. A startup
can be successful with a value chain strategy by leveraging the specific skills of its own team to
execute on an innovation that is not easily replicated by others, offering it at a low cost, and

enabling their partner to differentiate themselves from their competition (Gans et al., n.d.).
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Disruption: A disruption strategy is one that competes in the marketplace by providing solutions
for poorly served segments. It is representative of the startup stereotype where small companies
move quickly with few resources to address gaps in the market. These poorly served segments
are often avenues to mainstream markets, but offer a starting point for a startup to learn, adapt,
and scale the company. By selecting a niche customer segment, a startup tries to avoid direct
competition until they penetrate the mainstream market. The risk of this approach is being able to
develop a customer base and loyal following that generates revenue before major competitors
recognize the threat. The competition includes large, dominant companies with recognizable
brands that have sustained successful businesses over long periods of time. They have greater
resources to respond to competitive threats and undermine the progress of smaller lesser-known
companies. The benefit of having them as competitors is that they are usually slow to respond to

competition from unknown entities.

A disruption strategy involves interacting with potential end users frequently and
continuous product experimentation to ensure the product is considered valuable by the
customer. Companies with products that are usually considered “disruptive” have avant-garde
innovations not easily adopted by other firms or mainstream consumers. A common example of
a disruptive company is Netflix, the online streaming service, whose long-term success led to the

eventual bankruptcy of its biggest competitor, Blockbuster (Gans et al., n.d.).

Strategic Recommendations for CPS

This section will discuss the strategic recommendations CPS could consider as a result of
the information analyzed in the qualitative study. Using the entrepreneurial strategy framework

compass, a short-term and long-term approach are described (Gans et al., n.d.).

73



Table 7: Entrepreneurial Strategy Recommendation — Short-Term

Value Chain Strategy

Customer Technology
Partner with health and wellness-related businesses | The CPS platform technology (ActigPatch™
to offer the CPS platform technology to their and/or Smart Lighting System) could be used

customers, most of whom already use wearables to | adjunctly with the other health and wellness
track fitness and struggle with lifestyle-related sleep | services offered by practitioners running these

problems. businesses.
Competition Resources and Capabilities
CPS will be competing with well-established The following resources and capabilities are

consumer wearable brands. Their business partners | needed for CPS to execute on this strategy:
will be competing with other small health-related

businesses catering to a similar demographic. e Product development teams need to
work on improving the inventions for

e Despite being able to monitor measures of periodic upgrades to stay competitive
sleep, competitor products vary in terms of with a market continuously evolving
quality and do not provide a practical in sophistication.
solution for lifestyle-related sleep problems. e Customer support teams are needed to

e Competitor wearables need to be removed respond to customer questions and
daily to be recharged, which may result in concerns about the product, either
inconsistent tracking and lower quality data from the business partner or by the
due to interruptions. end-user.

e Business Development resources are
needed to establish and maintain
relationships and partnerships with
health and wellness businesses.

Value Creation Hypothesis

CPS creates value by providing partners with a better sleep monitoring tool compared to currently
marketed wearables, which provides continuous monitoring for up to six weeks without needing to
be recharged or replaced. Additionally, they have an evidence-based intervention to offer customers
with chronic sleep deficit looking for solutions. Since these products are not available elsewhere,
health and wellness businesses differentiate themselves from competitors thereby increasing the
likelihood of retaining and attracting customers. for both CPS and the partner companies.

Value Capture Hypothesis

CPS captures value by being able to sell their platform technology to an established customer base
that complements current services. CPS maintains control over their invention through proprietary
algorithms, trade secrets, and patents. The inventions are not easily replicated due to specialized
knowledge. Specialized knowledge, patented technology, and novel approaches differentiates CPS
from competitor consumer wearable products while increasing the overall value of health and
wellness businesses by expanding the number of tools and services offered to customers.

Note: The table is adapted from the entrepreneurial compass framework per Gans JS, Scott EL, Stern S
(forthcoming) Entrepreneurship: A Strategic Approach (W. W. Norton & Company, New York City, NY).
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I recommend that CPS consider a value chain strategy with health and wellness
businesses in the short term as an alternative to forming strategic alliances with other types of
organizations within the healthcare sector (Gans et al., n.d.). This collaborative, entrepreneurial
strategy allows CPS to position its platform technology within the value chain of existing health
and wellness businesses with indirect access to their customers. CPS products could be sold to
complement those offered by health and wellness-related companies, including chiropractic
services, acupuncture, yoga, meditation, and mindfulness. A value chain strategy allows CPS to
capture value by leveraging their specialized knowledge of sleep and unique technology to
discover the value for their partner's clients, many of whom already use wearables and seek
services for improving health and wellness.

CPS provides value to health and wellness-related businesses by selling a more accurate
sleep tracking wearable that meets the growing demand for high-quality health monitoring tools.
They also offer an evidence-based, non-pharmaceutical solution for lifestyle-related sleep
deficiency, which appeals to customers in the health and wellness sector who tend to favor more
holistic interventions. Although manufacturers of CST wearables can track measures of sleep,
the data can be inconsistent due to a lack of sensitivity and specificity, making them unreliable
for anything other than general estimates of sleep-wake patterns. These trackers are also not
associated with any solution if consistent poor sleep is identified. Additionally, inaccurate data
from consumer wearables have increased anxiety about sleep performance, exacerbating the
problem. It can also contribute to a condition known as orthosomnia which is the obsessive
pursuit of optimal sleep that is driven by data from wearables (Baron et al., 2017). As reported
by many of the study participants, their customers often struggle with stress, work and family

obligations, and unhealthy habits that make it difficult to sleep at desired times. Even relatively
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accurate sleep tracking wearables are an expensive option that leaves a person with the same
problem they suspected once it is identified and quantified by the device. The manufacturers of
consumer wearables do not provide a next-step intervention option, and other easily-
implemented options are limited. Therefore, CPS can fill an unmet need in the market and
distinguish themselves and their associated collaborators from competitors to retain and attract a
solid customer base for both businesses to profit.

The trade-off to a value chain strategy is that CPS would be solely responsible for scaling
the product to meet customer demand without additional direct resources from collaborators.
Other businesses' most critical resource is access to an established customer base. Many of the
startups and small businesses that participated in the study were also PhD-trained scientists and
doctoral-level practitioners who would be able to act in partnership with CPS to intelligently
describe the benefits of the technology to customers. The risk CPS takes with this approach is
not being able to sell to customers directly. They would be dependent on the skill and motivation
level of their partners to sell the product on their behalf. In order to offset this risk, CPS would
need to develop a business development team and customer support team to ensure active
engagement with partners and a reliable touch point with CPS to handle customer concerns and
technical questions about the product after being bought by the end user. CPS may also want to
advertise the product through a social media campaign that identifies the businesses that sell their
products. Another trade-off with this strategy is that CPS will be unable to provide access to
people who are in greatest need of their intervention, particularly those who are in lower
socioeconomic classes and more likely to do shiftwork. The customers of health and wellness
businesses are usually in the upper socioeconomic classes. They have disposable income to

spend on wellness products that are expensive and not reimbursed by health insurance plans.
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This strategy leaves an unresolved gap in providing access to novel sleep tech in the short term
to people in lower socioeconomic segments of society.

Although product end users were not formally interviewed for this qualitative research
study, CPS has previously conducted informal customer discovery interviews that yielded
important insights. The potential customers are generally young and middle-aged men and
women from the middle and upper middle socioeconomic classes. Most of them had at least a
college education and professional jobs and were already using or familiar with different types of
wearables for tracking health, fitness, and sleep. This description also fits with many of the
comments from interviewees in the formal qualitative study regarding their customers and their
strong interest in exploring new health-related technology.

Participants throughout the study emphasized the patient/customer journey. This
subjective data should be considered just as important as the accuracy of the quantified sleep
metric output, especially in the health and wellness sector. It will be necessary for CPS to
continue to conduct customer discovery interviews as they take steps toward establishing
collaborations and strategic alliances with other companies. Despite the enthusiasm expressed by
business owners about the potential of having highly accurate wearables and solutions for the
many customers seeking to improve sleep, they said the most critical criterion for supporting a
product is whether customers enjoy it. They had lower criteria for initially adopting a product,
which would benefit CPS in terms of selling to customers more quickly. However, it comes at
the risk of not having significant amounts of customer experience feedback. To mitigate this risk,
CPS should plan to collect user experience data before collaborations are formalized and work
with partners to obtain this type of input from customers once it is sold in their businesses. The

following variables are examples of the types of themes to collect feedback on from the end user:
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customer satisfaction, perceived value, customer goal, touch point exposure with partner
business, customer experience with the CPS product related to comfort, style, and user-
friendliness (Tueanrat, Papagiannidis, & Alamanos, 2021). This information allows CPS to
adjust the product aligned with the end user, who is the ultimate decision maker through their
purchase, repurchase, and continued decisions to use the CPS product. Once collaborations are
formed, CPS should also collect feedback from their collaborators. This information allows them
to adapt aspects of their relationship with these businesses as partner customers to ensure
positive experiences and continuity throughout all touchpoints.

Health and wellness businesses were optimistic about new sleep technology and had
lower barriers to entry from faster due diligence and contracting processes. This strategy also
avoids spending significant amounts of time, money, and resources to meet expected regulatory
requirements in other segments of the healthcare sector. The approximate timeline from initial
discussions with potential collaborators to signing a contract was estimated to be six months. To
implement the value chain strategy, CPS could request initial meetings with startups and other
small health-related businesses to propose a collaboration, including the interested participants
from this study. If there is interest and a general agreement about the high-level expectations of
such a collaboration, then both companies would sign confidentiality agreements to discuss the
CPS technology and supporting clinical evidence in more detail. CPS could then follow up with
a live demonstration of their platform technology if it could not be included as part of the initial
discussions due to logistical or geographic factors. The two companies would also discuss what
other evidence or experiences the business owners need with the CPS product before negotiating

a contractual agreement to sell it to their customers. This strategy meets CPS's objective of
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making the technology accessible to the general public to improve sleep health and has the

potential to generate additional revenue sooner than other options.

Table 8: Entrepreneurial Strategy Recommendation — Long-Term

Intellectual Property

Customer Technology

License the ActigPatch™ to pharmaceutical
companies for use in virtual clinical trials for remote
patient monitoring (RPM).

The CPS ActigPatch™ has greater sensitivity
(ability to detect sleep) and specificity
(ability to detect wake) on measures of sleep
than currently available wearables. Due to its
high level of accuracy, it has the potential to
be clinically validated and FDA-approved as
a medical device for use in various clinical
and research settings.

Competition Resources and Capabilities

e Competitors are well-established wearable The following resources and capabilities are
brands that are being explored as potential | needed for CPS to execute on this strategy:
remote sleep tracking tools for use in e Allocate adequate resources for IP
research and clinical settings. lawyers.

e Due to their lack of accuracy, lack of .

precision, and the lack of transparency from
manufacturers regarding the algorithms,
they are not recommended by physicians for
use in these settings.

They also cannot provide continuous

Maintain small product development
team with expertise in technology
transfer to support integration into
existing systems. The team must be
able to adapt and update the
technology, as needed and as

technology evolves.

Expand business development team
for alliance management and
negotiations.

monitoring data for extended periods of
time without being recharged daily. .

Value Creation Hypothesis

CPS creates value through the ActigPatch™ as an RPM tool in clinical trials since it can be worn for
up to six weeks without needing to be recharged or replaced, which is important for capturing
continuous data without interruption for extended periods of time. This can result in significant cost
savings by reducing the number of site visits during trials since data can be captured remotely. It
also captures patient reported data in real time to identify novel biomarkers and clinical endpoints
may be able to improve R&D efficiency and accelerates drug development, further increasing value.

Value Capture Hypothesis

CPS captures value by leveraging the specialized knowledge of the CPS CEO, a PhD-trained sleep
and circadian rhythm expert, to support companies with decisions about critical sleep metrics in
clinical trials. CPS maintains control and protects their technology through proprietary algorithms,
trade secrets, and multiple patents.

Note: The table is adapted from the entrepreneurial compass framework per Gans JS, Scott EL, Stern S
(forthcoming) Entrepreneurship: A Strategic Approach (W. W. Norton & Company, New York City, NY).
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Sleep technology fits within the digital health continuum characterized by the scientific
rigor in collecting clinical evidence and the amount of regulatory oversight required by the U.S.
FDA. Many products in sleep tech are marketed in the health and wellness sector, which is
unregulated. CPS could start in the health and wellness sector with an unregulated product and
evolve into a regulated one. Considering the significant interest and number of participants that
recommended the ActigPatchTM be developed for clinical and research settings, CPS could
consider a long-term Intellectual Property (IP) strategy where they license their wearable patch
to pharmaceutical companies for use in clinical trials.

The pharmaceutical industry has historically been slow to adopt innovative technology,
but the COVID-19 pandemic necessitated digital innovation. Companies are now trying to adapt
quickly to new expectations from the digital revolution. This evolution is critical to stay
competitive with other companies that have been able to integrate technological innovation more
quickly. However, a lack of funding and specialized skill sets required to keep up with rapid
technological changes has impeded progress, making strategic alliances with startups desirable
for overcoming these deficits. Pharmaceutical companies gradually shift from generic digital
health and wellness applications to regulated, clinical-grade digital health solutions for specific
disease indications with defined and measured outcomes. These changes may create an
opportunity for CPS to distinguish their product from other wearables, given their specific
capability for monitoring critical measures of sleep and circadian rhythms.

The use of the ActigPatchTM in clinical trials is valuable because of its high degree of
sensitivity (the ability to detect sleep) and specificity (the ability to detect wakefulness), as well
as the ubiquitous role sleep plays in so many disease states. It can provide continuous tracking

for up to six weeks without being replaced or recharged, which is a noteworthy attribute when
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considering the accuracy of the data for developing safe and effective drugs. Wearables that need
to be removed daily cause interruptions in collecting important sleep and circadian rhythm
metrics based on a 24-hour cycle. Therefore, the ability to continuously monitor participants
remotely for such long periods also increases the quality and value of the data.

Clinical trial participation drastically decreased during the COVID-19 pandemic, and
pharmaceutical companies have had to adapt to clinical trials virtually (Global Data RPM
Opportunities for Pharma, 2021). CPS creates value for partners by enabling virtual clinical trials
in the following ways: 1. Producing cost savings by reducing the number of in-person site visits
needed; 2. reducing the burden of clinical trial participation and offsetting participant attrition
rates while increasing the inclusivity of participants in remote or rural settings, and 3. increasing
the monetary value of future drug products by using real-time patient data to develop novel
biomarkers and clinical trial endpoints to enable the drug approval process. As suggested by
many of the study participants, RPM data from wearables also serves as a companion to self-
reported assessments that are collected during clinical trials. The ActigPatchTM can be clinically
validated and FDA-approved as a medical device for collecting real-time patient-reported
outcomes (PROs) and real-world evidence (RWE). There has been an increase in the value of
PRO and RWE data due to the implications of regulatory and payer decisions related to pricing,
reimbursement, and post-approval regulatory studies (Global Data Analyst Briefing, 2021).

CPS captures value from an IP strategy by executing its specialized skills to provide
product development improvements specific to the partner's needs while ensuring robust data
collection. The CPS CEO is a doctoral-level sleep scientist whose expert knowledge can be a
resource to inform essential decisions around sleep metrics for clinical trials. She could also

contribute to refining methods and developing quality metrics for sleep and circadian rhythm-
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related indications. To execute this strategy, CPS would need to maintain a small product
development team with technology transfer expertise to ensure the successful integration of their
innovation into existing systems. They would also need to be able to consistently make
technological adjustments and upgrades needed by their partner. To protect the technology and
any additional inventions, sufficient need to be devoted to IP attorneys. The business
development team would need to be expanded for alliance management and negotiating
contracts. The risk associated with an IP strategy is maintaining control over the technology
while disclosing proprietary information to a collaborator (Gans, et al., n.d.). The CPS
innovation is protected through multiple patents, trade secrets, and proprietary algorithms
developed through specialized knowledge, making the technology difficult to replicate.

The trade-offs involved in an IP strategy include the long timeframes for building
relationships with potential pharmaceutical partners, the due diligence process, and the extended
contract negotiations. It could take several years to get to a licensing agreement with a significant
financial return, as companies may want to initially test the ActigPatchTM in a pilot study under
a Material Transfer Agreement (MTA), where the financial terms are uncertain and will vary
depending on the partner. This study would provide insight into the feasibility of using it as a
remote patient monitoring tool. Several challenges to using wearables need to be considered,
such as data connectivity for the end user, the usability of the data and missing data, processing
large amounts of clinical trial data, and the ability to extract meaningful data quickly enough to
act upon it. If an initial pilot study is successful, the two companies can discuss more significant,
longer-term contracts, such as a licensing agreement. A benefit to collaborating with a
pharmaceutical company is the financial resources they have to develop the ActigPatchTM for

use in clinical trials and conduct the validation studies needed to meet regulatory requirements.
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They also have expert knowledge regarding the regulatory and payer reimbursement

requirements to drive the process forward.

Study Limitations

The limitations of conducting this study included difficulty obtaining the desired number
of participants in each sector that could produce high quality information. Although a
convenience sample makes it easier to identify and recruit participants there is a potential trade-
off in terms of the information obtained and credibility of the interviewee. Since participants
were recruited through the personal networks of the researchers and the respective networks of
participants, the potential for selection bias exists. The interpretation of qualitative data is
subjective, and the results of qualitative research are useful for generating hypotheses for
subsequent research. This study focused on the CPS technology in relation to the participant’s

organization; therefore, the findings cannot be generalized to a broader audience.
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Conclusion

Insufficient sleep is a significant public health problem that can contribute to developing
sleep disorders, chronic diseases, and other illnesses if not mitigated. Currently available
interventions target clinically diagnosed sleep disorders and may not be practical for addressing
poor sleep caused by lifestyle factors. Getting more sleep is one of the most effective changes we
can make to improve our overall health, yet it is not discussed enough in public health settings.
Communication about sufficient sleep's role in one's health is necessary for improving overall
population health, given its link to many health conditions. Non-clinical solutions are needed for
individuals chronically affected by too little sleep, circadian misalignment, or both, and those
unable to engage in sleep hygiene practices, such as first responders, military, doctors, nurses,
and shift-workers, among others. Sleep deprivation has also been associated with a loss of
productivity, impairing employee performance, and increasing healthcare costs (De Clercq et al.,
2021). The increase in the prevalence of chronic sleep deficit, combined with an increase in
awareness of how poor sleep negatively impacts other areas of our health, contributes to the
growing sleep tech market (De Clerc et al., 2021).

Sleep technology and wearables hold promise for understanding, managing, and
enhancing sleep-related health and well-being. Further research is needed to establish an
evidence base for the effectiveness of current CST wearables in clinical settings. Sleep data from
wearables has important implications for enabling population health management. Since the data
are stored in cloud-based software systems, they can be accessed centrally by practitioners,
clinicians, and other healthcare personnel with permission from the end user to inform
customized interventions for sleep deficiency and poor-quality sleep (Berryhill et al., 2020).

CPS, a sleep tech startup based in Newport, RI, founded by an experienced sleep scientist, has
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developed an evidence-based platform technology that includes an improved sleep-wake
monitoring wearable patch and smart lighting solution for sleep deficiency that may address this
unmet need. The CPS sleep tech realigns the circadian clock to help with sleep problems related
to shift work, jet lag, and the increasing demands of life due to a global economy that operates
twenty-four hours per day, seven days a week.

Establishing strategic alliances with other companies is a potential strategy for startups to
obtain direct and indirect resources to scale their product and make them available for sale to
customers. How to approach forming strategic alliances with other companies is often unclear,
and the criteria and expectations are vague. An advantage for startups working with established
firms is to access capabilities, resources, and customers (Das & Teng, 2000). Knowledge
resources may be vital for health technology companies where leveraging specialized knowledge
from a partner, such as regulatory and payer reimbursement expertise, may be particularly
important. Founders may target established companies with reputations for working well with
startups while considering how they will need to grow and evolve to continue being valued
partners over time—aligning the startup's growth with their partner's needs and investing in
capabilities of interest to the other organization (Gans et al., 2018; Gans et al., 2021).

To determine the opportunities and barriers for CPS to form strategic alliances with other
companies, I conducted qualitative study with stakeholders working in several different
organization types within the healthcare sector. The purpose of semi-structured interviews with
employees from the pharmaceutical industry, health insurance organizations, startups, health-
related businesses, and public health leaders was to determine the relevance of emerging
innovation for these organizations in forming strategic alliances. This evaluation included

assessing the level of business readiness for adopting emerging sleep tech, better understanding
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the business functions within those companies that are most impacted, assessing barriers to new
sleep technology adoption, and defining the criteria and metrics for establishing collaborations
with these companies. The insights obtained from the analysis of the qualitative data were
important for meeting the following study aims, as stated previously:

5. Evaluate the evidence on the accuracy of wearable devices compared to PSG for
measuring sleep in adults to assess and determine the CPS competitive advantage;
Identify opportunities and barriers for strategic alliances with companies in the healthcare sector;

Provide recommendations regarding the entrepreneurial strategies CPS should consider,
including the strategic alliance opportunities with the highest probability of success.
The following three major themes emerged from the interviews:
Alliance Logistics: Generally, pharmaceutical companies and HBM organizations offer
more access to resources while startups and small health-related businesses offer more
flexibility and less structured processes.
Alliance Formation: A strong motivation for forming strategic alliances is to obtain
highly desired resources that are difficult to develop otherwise in order to provide greater
value to customers/patients and increase a company’s competitive advantage. Trust was
an essential factor for forming alliances across organization types.
Emerging Technology: Emerging technology and digital health tools have the potential
to increase connection to patients, provide important insights about the patient journey,
empower patients regarding their health, and increase access to health interventions.
Participants across organization types were generally enthusiastic about the potential for the
CPS platform technology, with more opportunities identified for the wearable patch component

of the platform. Potential strategic alliance opportunities exist across all sectors, with the lowest
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barrier to entry being with health and wellness-related organizations. The following opportunities
for forming strategic alliances were identified:

Health & Wellness and Public Health:

e High perceived value for monitoring, early detection, and improving sleep and sleep-
related health problems.

e Sleep tech opportunities exist for wearables in product improvement due to current
options lacking accuracy, precision, and hesitancy from physicians to use data
generated from them for clinical decision-making.

e Wearables used to collect sleep health data at scale have the potential for improving
our understanding of health and disease at a population level.

Pharmaceutical Companies

e Wearables have value as remote patient monitoring (RPM) tools in virtual clinical
trials due to their ability to collect asynchronous and periodic or continuous data of
health parameters, such as sleep metrics.

e RPM data can help researchers better understand treatment response and lead to the
development of digital biomarkers and novel clinical endpoints.

e There are many cost savings associated with using digital tools in clinical trials if the
number of site visits can be reduced since data is collected remotely.

Health Benefit Management Organizations

e Digital approaches to treating sleep disorders have been efficacious and have reduced
costs.

e RPM data from wearables can be compared to medical utilization data and used to

identify patterns and incentivize behavior change.
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Several barriers to forming strategic alliances were identified. The most significant
concern is whether a startup can financially sustain its business through the due diligence and
contracting process with a large pharmaceutical or HBM organization. Often, alliances with
these companies are highly coveted, but they come with a trade-off. There is a high likelihood
that the timeline for gaining financial security from this relationship may take several years. A
barrier to forming collaborations with smaller companies is their limited resources to support a
partner in scaling their product. Insufficient resources to scale the product could cause challenges
for a startup to meet customer demand due to financial constraints that limit manufacture and
production. However, smaller businesses that have built a customer base are willing to share
indirect resources through their network. Participants also described many overarching system
and landscape factors, which are important to understand in addition to the specific needs of
partner organizations. Health-related companies whose products are in regulated environments
require an understanding of regulatory frameworks and payer reimbursement expectations. These
can be complicated systems that require specialized expertise to navigate. They pose barriers to
making a product widely available to the public in the short term. However, getting regulatory
approval is also linked to reimbursement mechanisms that increase the affordability of health
technology in the long term.

Given the study findings, and using the framework described by Gans et al. (2018, n.d.)
to determine the entrepreneurial strategy, CPS may want to consider a short-term approach
where they collaborate with other health-related startups and small businesses to insert their
technology into existing value chains with established customers that have already adopted
wearable technology and seek related health and wellness services. The CPS technology

complements these establishments' offerings, including yoga, meditation, acupuncture, and
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chiropractic services, among others. There is an opportunity to create value for their partners by
providing novel tools not available elsewhere, including a new solution for chronic poor sleep, a
common problem for many customers of these businesses. Since there was also a high degree of
perceived value in regulated markets, CPS may want to consider a long-term approach where
they evolve their platform technology through an IP strategy, including strategic alliances with
established firms that can support this type of product development.

The post-COVID-19 digital health revolution has contributed to a shift in approaches to
treating adverse health conditions within sectors that have historically been slow to adopt
innovation. The insights from this qualitative assessment revealed that despite a growing
acceptance of more holistic and digital health interventions, uptake and adoption had been slower
in pharmaceutical companies and HBM organizations and old frameworks are limitations to
progress. There is still much more work to do to align digital health innovation with regulatory
and reimbursement models, which currently serve as gatekeepers for most people to access novel
health interventions that are developed outside of those systems. Although these conventional
models were designed to ensure the public's safety and access to effective therapeutics, they are
also increasingly burdensome and cause inefficiency and overspending. Innovation through
digital transformation offers an opportunity to combat rising costs and inefficiency while
addressing many unmet public health needs. Healthcare is an important area where entrepreneurs
can make a difference. Emerging technology holds great promise for addressing many public
health problems, particularly in previously overlooked areas such as sleep and mental health.

Public health leaders can leverage the growing interest in sleep in the wellness and
technology sectors by forming creative collaborations with them. Additionally, expanding our

approach to partnerships generally is critical for change. Collaborations should not only include
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public and private institutions but academic partners as well. Academic stakeholders working in
public health have an essential role in connecting health technology to underserved communities.
They act as a bridge to support education, communication, implementation, and access. To
ensure inclusivity, social impact investment arms should be set up at the beginning of
partnerships to support the development of infrastructure in technology-limited environments to
reduce gaps in access to health tech innovation. We can also increase awareness across the
innovation ecosystem by engaging with key opinion leaders in sleep science and medicine to
discuss the opportunities for emerging technology to improve health. Leaders can advocate for
policy changes encouraging workplaces to make schedules that enable shift workers to obtain
healthy sleep. Shift work schedules largely affect professionals in the healthcare industry,
emergency response personnel, and transportation workers.

Emerging health technology is aligned with the overarching goals of public health, which
include surveillance, disease prevention, and population-level data to inform clinical decisions
and the development of new health interventions. Novel sleep health technology, such as the
innovations developed by CPS, will significantly impact the healthcare sector over the next
decade with applications across health and wellness, remote patient monitoring, clinical care,

health insurance, and in the pharmaceutical industry.
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Appendix

Appendix A: Informed Consent Form

Permission to Take Part in a Qualitative Interview

You are being asked to participate in an interview for a doctoral project that seeks to gain insight from
experts and stakeholders in the public health, healthcare, pharmaceutical, and health and wellness sectors.
The objective of the project is to evaluate potential market segments for a sleep tech company’s
technology for problems related to sleep deprivation. Circadian Positioning Systems is based in Newport,
RI and they develop lighting interventions and wearable sensors to enhance sleep, optimize performance,
and prevent sleep-related catastrophes. The project is being conducted to determine the needs of the field
and understand the challenges to adopting new solutions.

Y our participation in this study is voluntary and you may withdraw your participation at any time for any
reason. If you choose to take part in this interview, you will be asked to join a virtual meeting via Zoom
(or alternative virtual meeting platform). The interview will be recorded if you provide your consent. You
may choose to opt out of the video recording and only have the audio recorded. If you prefer that the
interview is not recorded by audio or video, then notes will be taken instead. The interview is expected to
take 30 minutes. You will be asked a number of questions related to your organization in relation to
strategic collaborations and your thoughts on solutions for sleep deprivation issues.

You may share as much or as little information as you feel is appropriate. The information you provide
will be kept confidential. Details from the interview will be combined among the other interviews
conducted to look for patterns and themes used to support strategic recommendations for CPS related to
product development and product market fit. You can decline to participate in any part of this interview
for any reason and can end your participation at any time.

If you have any questions about this interview, you can contact Donna Taraborelli at
donna.taraborelli@gmail.com or 215-439-3920. Thank you again for your time and participation.

Your signature below indicates your permission to take part in this research and to the use and disclosure
as described above.

Name of participant

Signature of participant Date

N/A

Printed name of witness to consent process

N/A N/A

Signature of witness to consent process Date
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Appendix B: Interview Guide
General Introduction:

Hello and thank you for your willingness to participate in the interview for my doctoral project.
I’'m in my third year of the Doctor of Public Health program at Harvard and my interests are in
innovation and entrepreneurship in healthcare. I am particularly passionate about supporting
start-up founders who have potential solutions to some of our most pressing public health needs.
Given this, I'm working with a start-up company called Circadian Positioning Systems based in
Rhode Island founded by a sleep scientist in 2017. As you may know, the CDC declared sleep
deprivation a public health epidemic in 2014/2015. Circadian Positioning Systems (CPS)
develops lighting interventions and wearable sensors to enhance sleep, optimize performance,
and prevent sleep-related catastrophes. They currently have contracts with the US Department
of Defense. However, the company mission is to advance health and wellness by providing a
solution to circadian misalignment, poor sleep, and poor daytime functioning to the broader
public. My doctoral project aims to provide strategic recommendations for product development
and product-market fit for CPS in the context of establishing partnerships within the healthcare
sector. I've been meeting with experts and stakeholders within healthcare, public health,
pharma, health & wellness to understand the opportunities and barriers that exist for
establishing strategic collaborations with other organizations that could help make the CPS
product more accessible. Do you have any questions for me before I start the interview? Is it still
okay if I record our discussion?

Interview Questions:

e Please tell me about your organization and your role.
e Is your organization interested in products for health & wellness?
e Does your organization consider sleep related problems/solutions an important area of
interest?
e What are some examples of new medical or health & wellness products that your
company offers customers or is developing?
e What is the process for vetting new technology to determine whether or not you would
adopt a product for your customers?
e Ifrelevant, explore purchasing intention and process:
e  Who pays?
e Cost structure?
e Channel strategy?
e What metrics/criteria do you consider important? How are they measured?
e How do you value quantitative versus qualitative data?
e [s physician adoption an important factor in your decision-making?
e Are there insurance-related issues that are relevant to consider?
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