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A B S T R A C T 
 

 

Context:  Quality health care should be within everyone’s reach, especially in a developing country. While India has the largest 

private health sector in the world, only one-fifth of healthcare expenditure is publically financed; it is mostly an out-of-pocket 

expense. About 70% of Indians live in rural areas making about $3 per day, and a major portion of that goes towards food and 

shelter and, thus, not towards health care. Transportation facilities in rural India are poor, making access to medical facilities 

difficult, and infrastructure facilities are minimal, making the available medical care insufficient. The challenge presented to India 

was to provide health care that was accessible, available and affordable to people in rural areas and the low-income bracket. 

Issues:  The intent of this article is to determine whether the hub and spoke model (HSM), when implemented in the healthcare 

industry, can expand the market reach and increase profits while reducing costs of operations for organizations and, thereby, cost to 

customers. This article also discusses the importance of information and communications technologies (ICT) in the HSM approach, 

which the handful of published articles in this topic have failed to discuss. This article opts for an exploratory study, including review 

of published literature, web articles, viewpoints of industry experts, published journals, and in-depth interviews. This article will 

discuss how and why the HSM works in India’s healthcare industry while isolating its strengths and weaknesses, and analyzing the 

impact of India’s success. India’s HSM implementation has become a paramount example of an acceptable model that, while 

exceeding the needs and expectations of its patients, is cost-effective and has obtained operational and health-driven results. Despite 

being an emerging nation, India takes the top spot in terms of affordability of ICT as well as for having the highest number of 

computer-literate graduates and healthcare workers in the world. These factors further aid the implementation of HSM in India, 

thereby proving the model as a stable operational environment that is saving costs in a financially challenged nation. 

Lessons learned:  HSM has an innovative architecture that emphasizes optimal utilization of scarce healthcare resources in rural 

areas. HSM demonstrates that medical care can be provided to even the most rural areas while still utilizing modern procedures and 
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equipment at a much more nominal cost to the end user. It also eliminates the need for unnecessary travel, and keeps costs low to 

medical facilities and patients alike. The model has the potential to create and sustain thousands of local jobs, both direct and 

indirect. The hope is that the review of the impact of the HSM in Indian health care will result in inquiries of a similar nature in the 

future. 

 

Key words: cloud computing, healthcare delivery model, hub and spoke model, India, information and communication 

technology, low cost, rural clinics, urban hospitals. 

 

 

 

Context 
 

Health care has always been a complicated issue, for both 

advanced and emerging countries. When a nation such as 

India strives to provide medical coverage for its people, it 

faces not only the inherent complications of medicine, but 

also the associated costs of paying for and supplying the 

necessary tools, equipment and training for its practitioners. 

Without a stable operational model, unifying geographically 

scattered patients, facilities and practitioners is a daunting 

endeavor. Often, facilities are located in areas that are 

accessible only to high-income individuals, whereas low-

income brackets are left to fend for themselves with facilities 

that are ill-funded and under-supplied. As a result, clustered 

and niche sociodemographic areas emerge, and those unable 

to procure the necessary monies and transportation to the 

proper facilities are forced to leave their health to chance. 

 

Uncontrolled population growth and disorganized 

urbanization as well as a lack of affordable, available and 

accessible medical facilities has put pressure on India’s rural 

population to find its health resources in local remedies or by 

make do with scarce supplies. These practices often result in 

the detrimental and fatal state of many patients who succumb 

to ailments that could have been treated. 
 
A few programs initiated by the Indian Government have: 
 

… finally brought some infectious diseases under control, but the 

nation’s ability to meet the basic medical needs of its citizens 

remains abysmal. Despite robust economic growth over the past two 

decades, the infant mortality rate is three times higher than China’s 

and seven times greater than that of the US Of the 2 million 

Indians in need of heart surgery, fewer than 5% get it. Seventy 

percent of India’s 12 million blind people could be cured by a 

simple surgery – if it were available to them.  
 

Although India boasts 750 000 doctors and 1.1 million 

nurses, practitioner density is about one-fourth what it is in 

the US and less than half that of China … nominal per 

capita income is only $1,500 a year, patients typically have 

to pay 60% of health care expenses from their own pockets1. 
 

Issues 
 
Background 
 

The aforementioned issues of availability and affordability in 

India led a few organizations to resort to the implementation 

of the hub and spoke model (HSM) in health care. At a high 

level, the fundamental tenets of HSM are to improve access 

to services and meet clients’ needs. The model is derived 

from the visualization of a wheel and its central hub. The hub, 

or the center of the wheel, serves as the central operational 

headquarters of the overall mechanism. The activities vital to 

an enterprise’s operation are located at the hub, which allows 

for capitalization of more specialized practices in the spokes. 
 

Although Delta Airlines pioneered the use of the HSM in 

19552, it was Bertrand Dawson, a physician of the Royal 

Army Medical Corps, who suggested the use of an approach 

similar to HSM in health care in 1920. At that time, he 

referred to it as ‘a hierarchical system which proceeded from 

the simple to the complex’3. 
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‘Domiciliary services would revolve around doctor, pharmacist, 

and nurse’ in ‘Primary health centres staffed by general 

practitioners, laboratories and inpatient accommodation.’ These 

are followed by ‘Secondary health centres which would provide a 

full range of general and specialized medical services.’ These 

secondary health centers would relate to university hospitals 

where the most difficult cases could be managed. Supplementary 

health centers would deal with ‘patients suffering from other 

conditions such as mental and infectious diseases’4. 

 

‘The scheme would require a new pattern of medical 

administration, to ensure ‘unity of purpose at all levels’. It 

was proposed that there should be a single health authority to 

unify and control all health services’3 (Fig1). 

 

Contemporary HSM experts also agree with Dr Dawson that: 

 

On a larger level what this entails is the authorization for the 

larger, more established core units to essentially support the 

lesser ones while still allowing for the regulation and control 

of the overall ‘wheel’ movements5. 

 

HSM offers large market coverage with efficient use of resources 

and flexibility in workload distribution. However, capacity 

limitations and changes at the hub could have a domino effect on 

the spokes that could be disadvantageous to the network. 

 

Although the model can be applied to nearly any operational 

enterprise, its usefulness and overall efficiency is inherently 

driven by the core users’ abilities to coordinate logistical 

operations within its entire practice5. 

 

Thereby, ICT-enabled HSM becomes necessary to help 

resolve potential logistical issues arising from the absence of 

such a concept. 

 

Role of ICT 

 

In India, rural–urban connectivity is a major issue: ‘The 

physical accessibility of public or private healthcare facilities is 

a challenge in rural areas’6. The innovativeness of ICT-

enabled HSM lies in its emphasis on healthcare availability to 

populations spread over vast geographic areas without adding 

expensive infrastructure. It eliminates the need for travel 

unless necessary by ensuring that rural clinics (RCs) (spokes) 

take care of basic treatment and that patients would only 

need to travel to the urban hospital (UH) (hub) for 

specialized care. 
 
ICT system set-up 
 

The ICT-enabled HSM incorporates the use of cloud 

computing over a secured network. The healthcare workers 

at the RCs are provided with handheld devices or laptops 

connected to a secure network. These devices can be 

equipped with: 

 

• wireless network cards designed to work in low 

connectivity areas and without the need for any 

phone or ethernet wires 

• software with defined procedures and process flows 

• various security features (antivirus, password 

protection, data encryption) 

• communication capabilities (email and text) (Fig2). 
 
Data integrity 
 

Patient information is stored on a community cloud7. The 

community, in this case, is the organization, the RC and the 

UH. Only those users with approved credentials can share 

and access the information securely within the network using 

a laptop or a mobile device. These devices are equipped with 

antivirus software to protect the information from any type 

of data breach (hacking, phishing etc). This way, patient 

information is kept confidential, but details can be made 

available in case of referrals or escalations. Patient medical 

records are encrypted and only shared over a secured 

network via directed exchange8. Within the software, the 

security credentials are multi-layered (requiring the user to 

enter their password to perform important steps), and the 

access privileges are role based (a doctor could have access to 

features such as sharing information with the UH that a nurse 

might not have). Some companies train their health workers 

to respect information confidentiality and penalize workers 

who do not comply9. 
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Figure 1:  Chairman Lord Dawson’s hierarchical system, London 19204. 

 

 
Figure 2:  Example of system set-up depicting the urban–rural connection. 
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Patient advantages  
 

The companies implementing the HSM have strong 

connections to a network of doctors and facilities that provide 

subsidized prices and reduced treatment fees to patients, 

eliminating the need to shop for facilities in the first place. 

 

Dr Herzlinger further explains this aspect of the HSM’s 

connectivity: 

 

Some cancer care in India is delivered in a hub and spoke 

model. At the hub, they use very advanced surgical techniques 

for treating cancer. The spokes are the cancer centers where 

they do chemotherapy, radiation and rehabilitation. 

Anything you can do locally should be done locally10. 

 

Most rural Indians are daily wageworkers who make about 

174 rupees a day (approximately $3)11. Considering this, it is 

important to acknowledge that the HSM approach saves the 

patient a lot of travel time, waiting time, money and an 

otherwise unnecessary trip to the UH. Since the rural–urban 

hospitals are within the HSM network, the fees charged by 

the UH for secondary and tertiary diagnoses to the patients 

will also be discounted. The spokes are constantly in touch 

with the hub hospital, and doctors can update the spokes 

about a patient’s case. The ICT-enabled HSM network also 

connects patients to pharmacies for discounted medicines. 

 

Discussion 
 

Using the HSM approach: 

 

Hub hospitals in urban centers assemble the most advanced 

technologies and highly specialized surgical and diagnostic 

skills. Smaller hospitals and clinics in outlying towns are 

equipped with lower-level technologies and operated by non-

specialist physicians, assisted by nurses and support staff. 

Providers at the spokes treat patients who have 

straightforward needs. They refer those with more complex 

issues back to the hub or use telemedicine technologies to 

consult with hub specialists on treatments12. 

 

This tightly coordinated web cuts equipment and expertise 

costs. It also creates specialists at the hubs who, while 

performing high volumes of focused procedures, develop the 

skills that will improve quality13. 

 

The advantage of having expensive and specialized equipment 

and practitioners at fixed centralized locations is that they 

alleviate the pressure for smaller healthcare facilities to spend 

their limited resources on equipment that is not frequently 

used but still critical for health care. 

 

By contrast, hospitals in the US are spread out and 

uncoordinated, duplicating care in many places without high 

enough volume in any of them to provide the critical mass to 

make the procedures affordable. Similarly, an MRI machine 

might be used four to five times a day in the US but 15 to 20 

times a day in the Indian hospitals. We have to make the 

equipment sweat!13 

 

In the cases of the more successful privatized hospitals, India, 

as well as the rest of the world, is paying careful attention to 

this ‘configured networks of care and facilities in a hub-and-

spoke design’12. One of the primary benefits of HSM that is 

being revealed in India is that ‘This allows for a more-orderly 

progression of care and rational allocation of often-scarce 

resources’12. 

 

Thus, success is being found in India when practising medical 

facilities centralize their assets and diversify their more 

benign practices in the lower cost ambulatory locales. The 

end result is a lower centralized cost, as providers only 

procure the equipment and resources they need. Moreover, 

the Indian population, in general, is able to access greater 

coverage for fulfilling their basic healthcare needs. 

 

Reasons for success 
 

Attracting and retaining doctors:  No matter how 

efficient a hospital may be, it cannot be deemed successful if 

its doctors and nurses are incompetent or unable to perform 
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their primary tasks. As such, Indian hospitals operating under 

the HSM are actually retaining and attracting capable doctors 

who are keenly interested in ‘high volume and sheer variety 

of cases that attract talent to these hospitals’. Also, ‘doctors 

can build their capabilities faster in [HSM hospitals] … in 

turn, [this] contributes to the high quality of outcomes at 

these hospitals’14. 

 

Nurturing and updating treatment protocols:  

Perhaps most unique to India’s HSM success is its 

incorporation of developed protocols for both mundane tasks 

and highly complex procedures. Knee and hip replacements, 

as well as cardiac and cancer surgeries, all have itemized 

procedures that are adhered to despite being executed in 

facilities outside of the central hub. According to the data 

found, ‘One in 200 angioplasty patients in the US will require 

emergency surgery and half of those patients will die, only 

two out of 40 000 angioplasty patients at CARE [HSM] 

Hospitals have required emergency surgery and just one has 

died on the operating table since the hospital’s inception in 

1997’15. 

 

Creating specialties in esoteric practices of 

medicine:  Similar to retaining doctors, part of the allure 

for HSM facilities is that due to the sheer volume of patients 

from rural areas arriving for care and treatment at the hub, 

doctors are able to ‘focus on specific types of medical 

problems. As volumes increase, relatively rare conditions are 

treated often enough that doctors become world-class experts 

in those areas’15. As the patients access either hubs or 

ambulatory facilities, the doctors become subject matter 

experts in varying fields simply through sheer exposure to the 

volume of patients. 

 

Assessing thriftiness:  Arguably the greatest cost saving, 

and subsequently the most successful aspect of HSM-

practising Indian facilities, is their staunch position on being 

thrifty. ‘The goal is to maximize the number of patients 

treated rather than the number of procedures conducted’5. 

This aspect is achieved through measures that can be seen as 

both ‘innovative and remarkably mundane’. Medical 

practitioners often reuse equipment and resources that would 

be discarded in other nations. Cleaned and sterilized, hand 

tools and hardware are recycled and redistributed in urban 

and rural centers rather than adding to unnecessary costs by 

importing more supplies. This thrifty approach not only saves 

money and other resources but also allows facilities to treat 

patients rather than offload them due to a lack of viable 

utilities. 

 

Technological contribution:  Rural India is known for 

poor roads and communication infrastructure. Due to the 

high set-up costs, telephones and faxes are few and far 

between. Using a courier service to send patient information 

may prove costly in terms of money, data confidentiality, 

report errors, and time. 

 

ICT eliminates the dependencies on paper, courier services 

and other methods. Data transfer between hubs and spokes 

takes negligible time (less than a minute), and each patient’s 

report is sent individually; therefore, the chance of a report 

error is practically zero. India has 27 million landline users 

compared to 960 million mobile phone users (urban 

557 million, rural 403 million)16, so the probability of finding 

mobile phones is higher than finding courier services in a 

rural area. India takes the top spot amongst 148 countries in 

terms of affordability of ICT technology17. Hence, the 

implementation of ICT in HSM should be an easy choice. 

Since most companies are using cloud-based platforms, ‘[this 

helps] to reduce infrastructure cost. Scaling up becomes 

easier on a cloud environment’18. 

 

The HSM is also efficacious in disseminating information for 

health awareness, immunizations or precautions to be taken 

during epidemics (such as Ebola). Companies implementing 

the HSM have helped create and sustain thousands of rural 

jobs, both direct and indirect. 

 

Lessons learned 
 

HSM is an effective mechanism that allows for greater 

distribution while minimizing costs when paired with ICT. 

There are many areas in emerging nations in Africa and South 
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America where healthcare accessibility is limited. This also 

holds true for remote areas in advanced nations such as 

Sweden, Finland, Russia, Australia, Canada and the USA 

where there is limited access due to weather conditions and 

other factors. HSM paired with ICT will effectively service 

such regions, reducing unnecessary travel and other related 

costs. ‘You don't need a PhD in economics to figure out this 

model is a lot cheaper and probably a lot more convenient for 

patients’10. 

 

Many Indian healthcare companies such as iKure, Vaatsalya 

Healthcare, Smile Merchants (Dental), Apollo Hospitals and 

Care Hospitals are demonstrating that using HSM paired with 

ICT not only allows for treatment of medical conditions but 

also lowers costs and improves availability, making health 

care accessible and affordable to the nation. 
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