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Abstract
What will you learn? Leaders are starting to appreciate the low-cost technologies and
efficient delivery designs of developing nations. The DOCTOR model — delivery, outreach,
cost, task-shifting, optimization, and revolutionary change — helps to educate
professionals and promote the implementation of reverse innovation in the U.S. healthcare
system in response to COVID-19 and other large-scale public health emergencies.

What is the evidence? The author draws on his experience and assessment of
healthcare practice.
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With the advent of the coronavirus (COVID-19) pandemic, many analysts are trying to predict
the associated costs for an overburdened U.S. healthcare system (1). With healthcare in the
United States reaching approximately $4 trillion annually and compromising 18% of the gross
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domestic product (GDP), healthcare costs already represent a significant economic burden (2,3).
If COVID-19 infects 20 percent of the American population, the U.S. will have to spend $163.4
billion to cover infection cases (1).

The U.S. spends slightly more than twice the average developed country in terms of GDP
percentage (3). While the United States excels in academic research and leads all countries in
research output, the overall health of American citizens rates poorly in most health outcomes
compared to other developed nations (3). Key drivers behind healthcare inefficiencies are poor
allocation and “waste” – substandard delivery, administrative complexity, and uncoordinated
care (2).

The expenditures mentioned above will escalate with the increasing demand for limited
resources and supplies given the rapid rise in cases (1). Increased patient load due to a
communicable disease (e.g. COVID-19) results in poor outcomes as limited physicians and
healthcare professionals are available for quality patient care. Although the pandemic has
encumbered the U.S. health system, COVID-19 has raised awareness for novel solutions to
introduce cost-efficient delivery, provide better accessibility, and foster greater utilization of
digital health (1,4). This paper educates management on healthcare needs revealed by
COVID-19 that can be improved through reverse innovation via the DOCTOR model – a new
framework for applying reverse innovation (please see Figures 1-2).

Figure 1

The DOCTOR Model Outlining the Implementation of Reverse Innovation in the U.S. Healthcare
System                                                                                        
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The Doctor Model
The global exchange of innovative concepts and skills has been a hallmark of civilizations
throughout history (5). Different periods allowed specific regions to contribute to ideas that
diffused into neighboring societies. Persia’s Ibn Sina’s expansive medical knowledge guided
centuries of  European science. Anti-malarials were derived from Chinese medicine. Recent
history has produced conditions that enable low-income countries (LICs) to produce cost-
effective solutions that subsequently diffuse to higher-income countries (HICs).

These advancements of “reverse innovation” have led many healthcare leaders to view this as a
promising paradigm shift in global health (5). Constrained resources, large patient volumes, and
sustainable development offer powerful incentives that fuel reverse innovation in LICs (6). Since
COVID-19 has revealed many shortcomings in the U.S. healthcare systems, management can
utilize elements of reverse innovation to improve the American healthcare experience.

For this paper, the author created a new framework and corresponding graphic visualization
(Figure 2), the DOCTOR model, to educate professionals on applying reverse innovation in the
U.S. healthcare system. “DOCTOR” is a mnemonic designed to enhance recall of the model’s
main components.  Each component was carefully selected based on key opportunities found in
the literature where reserve innovation could be applied and result in improved outcomes.

Figure 2

Key Components of the DOCTOR Model



Delivery

Management and physicians must seek to efficiently deliver healthcare in an increasingly
complex design structure. Inefficient delivery can deplete resources and lead to poor clinical
outcomes (7). Hospitals in emerging markets have devised innovative design structures to
maximize healthcare delivery with limited resources (8).

With a low practitioner density, high mortality rates, and per capita income of only $1,500, India
would not seem like the ideal place to seek healthcare solutions (8). However, these pressing
challenges have provided incentives for a few hospitals in the subcontinent to find innovative
ways to deliver healthcare effectively and affordably. The most notable innovative hospital
system is Narayana Health, but other hospital chains such as Deccan Hospital and Healthcare
Global Enterprises Ltd. (HCG) maximize delivery via a hub-and-spoke design (8).

The hub-and-spoke configuration allows the hospital to focus on talent and resources in the main
“hub” while introducing “spokes” to maximize outreach (8). Spoke facilities serve as
gatekeepers, deliver diagnoses, and offer places for follow-up treatments. Rather than miniature
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duplicated hospitals (as seen in the U.S.), this design streamlines costs by channeling patients
into the main hub for surgical procedures / treatments requiring top-talent. For example, HCG
has many specialists and expensive instruments (e.g. cyclotrons, PET) concentrated in hubs at
major cities (e.g. Mumbai, Bangalore) while spokes with less expensive equipment are spread
out to maximize reach and generate high patient volumes. Telemedicine further extends the
reach of spokes, limiting distance barriers and saving costs of unnecessary equipment,
personnel, and tests incurred by the hospitals (8).

High patient volume and streamlined configuration allow these hospitals to decrease cost and
increase quality (8). Doctors are constantly exposed to large volumes with considerable variety,
improving diagnosing capacity and attracting talented doctors and medical students. Because of
a smoothly functioning delivery system, the hospitals can standardize protocols and tailor
innovation to patients’ needs in an affordable manner (8).

COVID-19 has exposed the need for a hub-and-spoke design that can streamline costs and
decrease congestion (7,9). The hub-and-spoke design offers expanded market coverage and can
quickly direct patients to the central hub without duplicating equipment (7). Proper screening
can keep patients from seeking unnecessary care at the hub. This design is easily scalable as
certain additional spokes can be added (7). With increased acceptance of telehealth during
COVID-19 (10), management should utilize this opportunity to adopt the hub-and-spoke delivery
design. Management should also consider funding transport systems that minimize contact to
facilitate movement between hub and spokes while minimizing COVD-19 transmission.

Outreach

While delivery designs occupy an integral role in reverse innovation, outreach helps ensure that
heavily burdened populations are properly treated. Before the pandemic, significant and
ingrained disparities in healthcare treatment and outcomes existed in the U.S. (11). COVID-19
has intensified these disparities, drawing attention to the inequalities that continue to plague
the U.S. healthcare system. Marginalized communities (e.g. Black, Hispanic, American Indian)
have infection rates and mortality rates more than double the rates of Caucasians. COVID-19
forced America to seek innovative ideas to maximize outreach to these communities (11).
Emerging markets offer potential solutions by leveraging opportunities to not only reach
underserved populations but also forge strong bonds with communities.



East Africa has a significant rural population; however, these underserved segments are
separated by harsh terrain (12). Poor roads and increased delivery costs hamper the efficient
delivery of supplies. The Rwandan government responded to this pressing concern by partnering
with Zipline International Inc. to develop drones dedicated to delivering supplies, such as

platelets, to unreached areas. With a simple WhatsApp® message, doctors can dispatch Zips to
distribute supplies within a 75 km radius (12). The Rwandan Ministry of Health has also invested
in training the local personnel at these limited rural health centers to ensure quality treatment
(13,14). Investing in healthcare training programs at these sites can equip local mentors with
expertise and a strong affinity to underserved communities (14).

Brazil has experienced an increase in the prevalence of chronic disease and hospital burden
(15). In response, the government created the Family Health Strategy to provide preventative
care across the nation (16). Community Health Workers (CHWs) make routine visits to each
house in their designated area for a month, to offer primary care (16). CHWs direct the patients
to a local clinic and promote activities that actively engage all community members in poor
communities (17). Brazil’s program has decreased ambulatory hospitalization rates and
increased community awareness, especially in impoverished regions (15,17).

Aravind Eye Hospital was established by Dr. Venkataswamy to eliminate preventable blindness
in South India by targeting underserved populations, the poor, and rural inhabitants (18).
Although Aravind offered free treatments to these underserved populations, transportation costs
for the patient hindered many from making the trip. A report revealed that only 14.6% of
patients counseled to undergo surgery had the procedure. Aravind provided free food and
transportation to and from the hospital. To increase outreach, Aravind also recruits patient
counselors from these rural areas who provide a common link between these communities and
hospitals. The counselors are selected for communication and empathy to strengthen trust and
participation (18).

Truly addressing the needs of underprivileged groups extends beyond addressing “cultural
competencies” (19); management must spend the effort to understand community needs and
develop a strong rapport with the patient. Management must strategically invest in community
mediators and patient perception to better overcome barriers to treatment. By effectively
addressing these needs and equipping communities to surmount barriers, management can
decrease the disease burden and improve precautionary measures to prevent the spread of



communicable diseases such as COVID-19.

Cost

The pandemic continues to raise the question: how can management find innovative solutions to
provide accessible and affordable care? The ventilator shortage is one of the many issues that
have called for agility in acquiring devices and controlling costs (20). This section will explore
how hospitals can leverage these opportunities to control cost by assessing purchase criteria,
eliminating unnecessary spending, and incentivizing cost-saving decisions.

To effectively deliver care at affordable rates, innovators in emerging markets have been forced
to produce innovations with cost as the limiting reagent (6). Constrained by price, innovators
developed devices and treatment regimens that offer both accessibility and quality (6). For
example, General Electric developed a handheld electrocardiogram (ECG), the GE Mac 400
series, to meet the constraints of rural India (21). The design team excluded superfluous
features to yield a low-cost but quality ECG suitable for high patient volumes. Most importantly,
the unit’s streamlined design allows it to sell at an affordable price ($1,000 vs traditional unit
price of $2,000 – $10,000) (21).

The acceptance of this ECG in the U.S. has led management to reflect on prior expenditures on
exorbitantly priced equipment that complete the task as efficiently as the affordable Mac 400. In
the future, multiple purchase criteria should be considered by the hospital financial department
(22). Instead of purchasing devices based on competing with rival hospitals, management
should analyze a purchase across many different metrics, chiefly cost. Management should
consider the unit cost, coverage, clinical benefit, and the cost per patient before purchasing
expensive medical equipment (22). Proper technology assessment can eliminate unnecessary
spending and prompt suppliers to provide cost-efficient designs, as seen with the Mac 400
series.

After re-examining purchase criteria, management must also consider eliminating unnecessary
spending. Instead of discarding medical equipment, many innovative hospitals in India have
carefully controlled costs while maintaining high-quality by maximizing equipment lifespan and
eliminating unnecessary waste (8). Narayana Health and CARE hospitals do not discard the steel
clamps ($160) utilized during cardiothoracic surgery (8) without compromising quality. Apollo



Hospitals decreased suture length to control costs after noticing that surgeons do not use the
allocated suture length and dispose of the remainder. Many hospital chains have even
developed their own low-cost products. CARE Hospitals developed affordable cardiology
equipment (8); Aravind Eye Care pioneered affordable contacts by designing Aurolab (8,18).

COVID-19 underscored the importance of controlling costs while sustaining limited medical
supplies (20). The increasing demand and lack of available PPE have forced many hospitals to
reevaluate their current spending. Instead of discarding equipment, hospitals are reusing
equipment while maintaining sanitation (20). To prepare for a wave of a communicable disease,
management can control unnecessary waste and prioritize sustainability, such as reusable
textiles (23). For example, revaluating supplies in ICU carts has been shown to eliminate wasted
supplies by 63% (24).

Lastly, management can lower hospital costs by incentivizing cost-saving decisions by the entire
patient-care team (25). Protocols should be implemented to conserve reusable equipment and
eliminate unnecessary waste. At Narayana Health, management follows this strategy by sending
doctors text messages detailing expenses the day after completed procedures (8). Ultimately,
management in the U.S. should implement strategies to create an awareness of the costs and
incentives for cost-efficiency (8).

Task-Shifting

Physicians in the U.S. frequently claim that they have reduced patient interaction; most of their
time is spent on copious amounts of paperwork instead of attending to patients (26). Many have
encouraged a restructuring of tasks among other healthcare works to alleviate the burden and
boost productivity (26). During COVID, the limited number of doctors relative to the large patient
burden has revealed the urgent need for task-shifting (27).

Over two-thirds of HIV/AIDS cases are in Sub-Saharan Africa, yet this region only has 3% of
health workers (28). With limited capital and low physician density, these countries have used
task-shifting to improve clinical outcomes (29,30). Proper training of non-physician medical staff
has been shown to increase antiretroviral therapy (ART) adherence and increase T cell counts
(29). Just as the implementation of task-shifting yields promising outcomes for African patients,
India has also reached unprecedented levels of efficiency with task-shifting.



India is significantly constrained by the scarcity of physicians relative to its large population size
(31). Aravind Eye Care has responded to these constraints by implementing task-shifting to
maximize the limited number of physicians (32). Aravind’s model of high-volume, assembly-line
setup, and “McDonaldization of health,” has led to significant improvements in eye-care (31,32).
Doctors do not have to spend crucial time on mindless paperwork or preparing the patient (32).
Instead, other health workers with lower skillsets assume these roles and prepare the patient for
surgery. Strict checklists to standardize hospital operations and a high-efficiency assembly line
set-up allow for cataract surgery to be performed in five minutes. Aravind doctors improve
clinical outcomes through high patient volumes (2,000 cataract procedures annually versus the
500 cataract procedures in the U.S.). Additionally, task-shifting allows for physicians to care for
individuals who previously might not have been able to afford treatments (32).

Heralded as the Henry Ford of heart surgery, Dr. Devi Shetty, founder, and CEO of Narayana
Health also champions this approach (8). By optimizing outcomes, Narayana Health improves
efficiency by reducing physician time between patients and redistributing tasks to other
healthcare workers. Narayana also equips patients and their families with video lectures on
postoperative care before hospital discharge, to decrease unnecessary visits. The overall effect
of this streamlined system is reduced expenditures, fewer complications, and treatment
adherence (8).

COVID-19 has revealed the need for systems that maximize time spent with physicians. During
the pandemic, other healthcare workers have been trained to perform tasks to relieve the
burden (33). However, this rapid restructuring of medical tasks among healthcare workers
without necessary acclimatization has consequences. Personnel report high levels of exhaustion
and burnout during the restructuring process (33). How can management effectively implement
task-shifting to prepare for a second wave or future pandemics? Management should
standardize hospital procedures and restructure tasks to ensure that hospital personnel is
performing to their maximum capacity in relevant tasks. Most importantly, management should
administer training to facilitate the transition and improve overall efficiency.

Optimization

COVID-19 has underscored the importance of leveraging digital technology to promote better

health (4). Ushahidi®  began in Kenya as a crowdsourcing platform to record eye-witness



accounts of violence following the election of 2008 (6). Ushahidi® gathered data from cell-
phones, mapped the data, and deployed the information for community needs. It was later used
in the 2010 Haiti earthquake and eventually diffused into the U.S.in the Deepwater Horizon

crisis. Emerging markets using solutions like Ushahidi® succeed by empowering the patient (6).

While resources in developing nations remain a limiting reagent, mobile technology has
achieved significant penetration within these markets (34). Healthcare leaders are using the
prevalence of mobile phones to their advantage. Leaders are optimizing healthcare by providing
affordable, convenient, and transparent treatment to patients via mobile health (mHealth).

Babyl Rwanda™ optimizes care through digital health. Babyl™ allows customers to send SMS to
request an appointment, transmit payments with mobile money, and complete follow-ups with

healthcare professionals. While it does incentivize the usage of healthcare services, Babyl™ also
serves to inform the community of real-time changes in certain outbreaks. Both CHWs and
laypeople can use this app to update the community on a surge of disease incidents (34).

In addition to providing awareness to current health issues, mHealth also provides long-term
benefits to patients (35). Patients become more actively involved in their health; they can easily
reach healthcare professionals. Most importantly, mHealth increases patient adherence to
routine reminders and supplementary consultation. Much of mHealth’s success can be attributed
to tailoring the approach to meet local community needs. The patient develops a stronger
connection to the healthcare providers; this strong association facilitates the relay of health
information to the patient (35).

Management should utilize awareness for mHealth in COVID-19 to optimize existing systems.
mHealth should provide convenient and accessible platforms that eliminate barriers to
treatment for all patients. Instead of merely stopping at telehealth, management should provide
mHealth incentives for adherence and follow-up to achieve long-term outcomes and maintain a
stable supply of patients within a system. Successful mHealth patterns in emerging markets
stem from strong trust within communities. Management should segment patient groups and
find tangible ways to foster community relations during mHealth implementation.

Revolutionary Change



Advances in emerging markets offer cost-effective solutions to the U.S. healthcare system. Will
American management start to incorporate practices of reverse innovation into the healthcare
system? COVID-19 has demonstrated a pressing need for reform. The pandemic has revealed
short-comings of a burdened system. COVID-19 has forced reimbursement changes in digital
health (36), but the pandemic calls for radical change to healthcare.

Ultimately, finances (reimbursement) largely pave the way for healthcare changes. Reverse
innovation offers a cost-effective alternative to several dimensions of expensive American
healthcare. While most examples in this paper focused on emerging markets in South Asia,
Africa, and South America, reverse innovation has now come to the doorsteps of America –
threatening to steal significant market share from American hospitals.

In 2014, Narayana Health opened its first multispecialty hospital in the Cayman Islands (37).
This strategic location with a short flight from the U.S. allows Americans to receive quality care
at an affordable price (8). Accreditation by the Joint Commission further confirms Narayana’s
high-quality, yet cost-effective healthcare system (38). Narayana’s Cayman hospital and the
changes during the pandemic could serve as a “Blockbuster Video moment.” Just as executives
at Blockbuster were too late in adapting to changes in the home entertainment industry (i.e., on-
demand streaming), ultimately resulting in Blockbuster’s bankruptcy, the U.S. might face a
precarious situation if management ignores advancements of reverse innovation. Management
must break from a complacent approach and actively seek ways to effectively implement these
emerging healthcare solutions found in developing nations.

Look Forward
The unprecedented COVID-19 pandemic has revealed the need for improvements in hospital
management. Management and healthcare professionals can utilize aspects of reverse
innovation to provide better healthcare for all Americans. This paper provided a new framework,
the author’s DOCTOR model, to help give a comprehensive understanding of the benefits of
reverse innovation.

Streamlined hub-and-spoke delivery configurations can decrease costs and reduce congestion.
Management should address the needs of underserved groups by providing special services and
strengthening community trust. Management should prioritize purchasing streamlined



equipment and controlling costs. Proper implementation of task-shifting yields high volumes by
maximizing physician time and restructuring tasks. Management must use COVID-19 to leverage
mHealth platforms to eliminate barriers.

Ultimately, recent advances in emerging markets pose a threat to an unaffordable American
healthcare system. While this paper mainly explored examples of reverse innovation in India,
Africa, and South America, future researchers could mine successful reverse innovation
opportunities in several other regions such as Southeast Asia. This region often bears the initial
impact of epidemics from the coronavirus subfamily (39); a comprehensive analysis could reveal
how reverse innovation helps the region combat communicable diseases.
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