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Abstract—Healthcare is a critical issue in rural communities 

throughout the world. Provision of timely and cost effective 

health care in these communities is a challenge since it is 

coupled with a lack of adequate infrastructure and man-

power support. Twenty percent of the United States of 

America‘s population resides in rural communities, i.e., 59 

million people; however, only nine percent of the nation’s 

physicians practice in rural communities. Shortage of health 

care personnel and the lack of equipment and facilities often 

force rural residents to travel long distances to receive need-

ed medical treatment. Researchers and practitioners are in 

search of solutions to address these unique challenges. In 

this research, we present a proposed collaborative model of 

a health information system for rural communities and the 

challenges and opportunities of this global issue. 

Index Terms—Information Systems, Information Technolo-

gy, Rural Health, Telemedicine.  

I. INTRODUCTION  

Twenty percent of the United States of America„s popu-
lation resides in rural communities, i.e., 59 million people 
[1]; however, only nine percent of the nation‟s physicians 
practice in rural communities [2, 3]. Most of the 
healthcare information systems applications are designed 
and implemented in urban settings. Although the core 
functionality of these systems when implemented in rural 
communities remains the same, the rural communities 
have certain characteristics that have to be considered for 
effective implementation of health information. Moreover, 
physicians, nurses, physician assistants, and nurse practi-
tioners are all in high demand, but low quantity as well. 
This shortage of health care personnel coupled with a lack 
of equipment and facilities often forces rural residents to 
drive long distances to receive health care and transporta-
tion to facilitate healthcare needs is often an issue. 

Rural lifestyles tend to affect the health of individuals. 
Occupations in rural areas tend to be more dangerous as 
well as provide lower income than in urban areas. Studies 
have shown that rural individuals have higher rates of 
tobacco and substance abuse as well as increased levels of 
malnutrition or obesity. All of these lifestyle factors can 
result in greater instances of injury related to occupation 
and disease. Furthermore, rural communities tend to be 
small and close-knit, which is perceived as contributing to 
privacy issues. Some residents will not seek health care 
due to the fear that others in the community will know 
about their health issues. These concerns coupled with 
their busy lifestyles, i.e., focused on hard work and 
providing for their families, results in health care ranking 
low on the priority list.  

II. TELEMEDICINE 

Telemedicine has been defined as “ … the use of elec-
tronic information and communication technologies to 
provide and support healthcare when distance separates 
the participants..” [4]. Telemedicine programs typically 
consists of a central facility e.g. an Urban hospital or an 
academic institution and one or more remote sites such as 
a community hospital or a clinic [5]. Over the past few 
years, a small segment of research has focused on the 
benefits and risks of adopting and implementing infor-
mation systems and technologies in the rural areas. These 
projects have utilized prior research methods of urban 
information systems and telemedicine implementations in 
order to tailor their studies to the unique challenges and 
opportunities that rural areas face. Researchers believe 
that information systems have the ability to enhance 
health care delivery but may be cost prohibitive [6].  

Lindberg [7] created a study in rural Kansas to investi-
gate the role of telemedicine in the treatment of elderly 
and disabled patients. This Interactive Home Health Care 
Program utilized the Hays Medical Center, which serves 
twenty-seven rural counties. Local cable systems inter-
connect a base station staffed by a telemedicine nurse with 
a modified television installed in the homes of the elderly 
patients. Individual patient profiles were showing im-
provement after six months. 

The inherent challenges were technical and social as-
pects. Technical aspects included translating nursing pro-
tocols from hospitals to telemedicine, improving audio 
quality on the units, as well as software design problems 
that have impacted nurses [7]. Socially, nurses felt isolated 
while using the telemedicine methodology; however, it 
allowed them to tailor the treatment for each patient. To 
date, the program is continuing to be evaluated, but shows 
promising results and the ability to be applied on a broader 
scale. 

 Reddy, Purao and Kelly [8] completed a case study in 
the area of information technology infrastructure devel-
opment for rural hospitals. Information technology in 
hospitals has the potential to reduce medical errors, lower 
costs, and improve patient care; however, many hospitals 
cannot afford the high costs of creating the necessary 
infrastructure. While rural hospitals especially have diffi-
culty obtaining necessary resources, these areas are show-
ing an increasing demand for health services. 

This case studied a network created by three rural hos-
pitals, which outsourced their IT needs to another larger 
regional hospital. The researchers interviewed eleven 
members of senior management at the rural hospitals as 
well as the IT partner hospital. Participants generally 
expressed a positive view of the network. The regional 
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hospital and the rural hospitals received financial savings 
based upon cost reductions and economies of scale. Fur-
thermore, the rural hospital benefited from the shared IT 
expertise, which allows them access to the regional hospi-
tal‟s IT staff experts. 

Although both participants received cost benefits, there 
were indeed challenges, such as the perceived disparity 
between the views of customer service and the growing 
dependence of rural hospitals with respect to regional 
providers. These challenges were resolved by defining the 
roles and expectations of customer support participants as 
well as regional provider responsibilities. The rural hospi-
tals‟ decisions were often heavily influenced by the pro-
vider [8]. 

A more recent project is “an agreement between Jack-
son State University in Mississippi, USA, Shiraz Universi-
ty of Medical Sciences in Iran, the consulting firm Oxford 
International Development Group, and the Jackson Medi-
cal Mall, which provides health care to the poor in Missis-
sippi's capital.” This collaboration effort will bring the 
Iran model of Health Houses to the citizens of Green-
wood, Mississippi, one of the poorest regions of the Unit-
ed States, with inaccessible healthcare and high infant 
mortality rates. The health houses are staffed by local 
citizens and provide preventive care, resulting in better 
healthcare and fewer trips to the emergency room [9].  

The common key purpose of these studies is collabora-
tion. However, these collaborative efforts must be man-
aged effectively. The interdependence of relationships is 
complex and must be detailed for all participating parties, 
with roles, responsibilities, and expectations clearly com-
municated throughout the process. Finally, a mutual un-
derstanding of the goals will establish a solid foundational 
partnership with the larger hospital. The collaborative 
model presented in this research considers these issues 
and addresses the method for a successful partnership. 

III. COLLABORATIVE MODEL 

The success and sustainability of rural healthcare in-
formation systems resides in the collaboration and part-
nerships among cooperating participants. Increased de-
mand for health services, need for IT infrastructure, fewer 
practicing physicians and medical support personnel illus-
trate the urgent need for a healthcare revolution. Within 
the practice of healthcare, referrals are usually based on 
personal relationships. The side-by-side working of prima-
ry-care physicians and specialist is a vital component of 
developing a trust. Given the cultural differences, the 
specialists need to have an understanding of rural culture 
and norms. Rural primary care physicians might face the 
challenge of lack of exposure to modern technology be-
sides the patients. Thus for a successful deployment of a 
health information system, it is necessary to build collabo-
ration amongst specialists, primary-care physicians, 
knowledge centers and technology partners [10]. In this 
section we propose a collaborative model for the devel-
opment of health information system that would address 
these by effectively joining technology partners, teaching 
institutions, and healthcare providers (Figure 1).  

The use of information systems has in general reduced 
medical errors, costs, and improved patient care. For in-
stance, Decision Support Systems in medical decision-
making have assisted with illness diagnostics, care pro-
vider interventions, retrospective quality assurance re- 

 
Figure 1.  Rural Healthcare Collaborative Model 

views, and previous decision critiques [11, 12]. Prior to 
large-scale health information systems, simple computer 
based electronic records were utilized to manage patient 
records. Major medical facilities have since migrated to 
large and effective health information systems. These 
systems have proven to enhance healthcare delivery and 
preventive care; thus, health information systems offer 
potential benefits, if implemented correctly in rural and 
underdeveloped communities. However, since healthcare 
information systems applications are designed and imple-
mented in metropolitan areas, the necessity to meet the 
needs of underdeveloped regions is paramount. In this 
paper we present a collaborative health information sys-
tems model that can be used in rural and under-developed 
regions and developing regions worldwide (Figure 1).  

A. Rural Practitioners 

The healthcare information system will begin with se-
lected rural practitioners and institutions and then gradual-
ly evolve to include more rural outlets. These participants 
will be responsible for providing electronic health records 
as well as clinical trial data. In addition, they will have 
access to the electronic health records repository for perti-
nent and relevant information for their rural medical prac-
tice. If they have a medical question, they will be able to 
access past telemedicine conferences to see if their ques-
tion has been previously discussed (Figure 2). 

Culture is known to influence a number of aspects of 
individual‟s healthcare, including individual health be-
liefs, attitude towards medical procedures and disclosure 
of medical information [13]. Rural practitioners would 
have a better familiarity with the local cultures and atti-
tudes. Therefore the role of the rural practitioners is criti-
cal in the success of the proposed collaborative model.  

The network can be used to deliver programs allow-

ing for dissemination of new developments and research 

in health sciences for the rural primary care physicians 

and hospital staff [5]. Collaboration teaching institutions 

through the network would allow the rural practitioners to 

deliver better service to rural communities while moder-

ating the patient attitudes towards the role of health in-

formation systems. 

B. Technology Partners 

The role of suitable technology is of critical importance 
in the success of model. With the advances in technology 
and increase in the patient health record data being main-
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tained, the technology partners would provide the archi-
tecture and applications necessary to facilitate the com-
munication flow and information exchange of the net-
work. Prior research has indicated that the awareness of 
technology and transmission of knowledge to health pro-
fessional through telecommunication networks is effective 
[14]. 

Rapid developments in electronic healthcare systems, 
makes the use of such systems by healthcare providers a 
challenge. While the healthcare providers are experts in 
the area of diagnostics and treatment, they usually find the 
use of new technology challenging. The creation of a 
useful digital knowledge base is dependent on how effec-
tively the technology is used in practice. The technology 
partners therefore would also be responsible for imparting 
training in the use of the technology. Furthermore, the 
technology partners will be responsible for any mainte-
nance and updates to the information system (Figure 2). 
Thus the role of the technology partners would be the 
seamless integration of technology and the knowledge 
workers.  

C. Teaching Institutions 

The teaching institutions involved in the rural 
healthcare information system will be participants of the 
Rural Health Institution. These institutions will provide 
statistical data and analysis of their research, best practices 
for use of the information system, and any additional 
information relevant to their scholarly activities. The par-
ticipating institutions will be able to access the repository 
to search for research participants fitting the study criteria 
(Figure 2). 

The rural practitioners will provide electronic health 
care records as well as clinical trial data, while the tech-
nology partners provide the architecture and applications 
to facilitate the information network. The teaching institu-
tions will maintain the data repository that stores electron-
ic health records, clinical trial data, and the telemedicine 
archives. Figure 3 illustrates the flow of information and 
the interaction of stakeholders in the proposed model.  

The information system will reside in the center of the 
repository. The repository will store electronic health 
records, clinical trial data, a telemedicine archive, and 
other information useful to the information system‟s par-
ticipants. In order to access the repository, participants 
will be required to have a User ID and Password. This 
security measure will help to increase data integrity by 
providing information about participants that access, up-
date, or delete information. Moreover, it will ensure priva-
cy of information by allowing access only to those who 
have a registered User ID and Password. 

The technology partners will be able to communicate 
directly to the rural practitioners and teaching institutions 
during support activities related to the information sys-
tems. Furthermore, the information system will include a 
telemedicine component, which will allow the teaching 
institutions to assist the rural practitioners with medical 
questions and situations. 

IV. IMPLEMENATION CHALLENGES 

Privacy of data and interoperability are some of the 
challenges that rural practitioners would encounter while 
using general health information systems [15]. The chal-
lenge of privacy is not only for the patients, whose infor- 

 
Figure 2.  Roles and Responsibilities of Participants 

 
Figure 3.  Communication Flow 

mation is being collected, but also for the professionals 
who are using the system. Some patients may be hesitant 
to share personal information or give consent for their 
information to be stored in the repository. The inherent 
risk for physicians in using an information system with 
User ID and password access is the ability to trace all 
activities while interacting with the information system. 
This could discourage physicians who are concerned 
about insurance malpractice claims. 

Developing trust in telemedicine is a challenge that has 
been identified in past studies. In rural settings health 
literacy, attitudes towards technology and gender roles 
could impact the adoption of health information technolo-
gy [16]. When developing health information systems for 
use in rural areas, issues of effective user interfaces that 
promote willingness on the part of e-health consumers 
would play a critical role in developing trustworthiness of 
these systems [17]. 

Coupled with security concerns, interoperability is vital 
to the success of the project; thus, creating an information 
system that is compatible with existing systems is a neces-
sity for long term sustainability. If the system is not capa-
ble of working with current systems or if employees have 
not engaged in training activities to appreciate the benefits 
of the system, adoption rates may be low, and the system 
might ultimately fail. The technology partners can help to 
overcome these challenge by carefully creating an infor-
mation system to maximize interoperability, and provide 
training opportunities beyond implementation. 

In our model, the technology partners, with existing ex-
pertise, in these areas would transfer that burden off the 
practitioners. Maintenance and upgrade of the software, 
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resulting in significant cost and effort, would also reside 
with the technology partners. Teaching institutions would 
serve the role of liaisons by providing the statistical analy-
sis data and expertise to take full advantage of the elec-
tronic medical records. This collaborative effort will cre-
ate best practices for effective use of technology in rural 
health care. 

V. CONCLUSION 

Rural healthcare needs urgent reform and immediate 
action is warranted on a global scale. Technologies used 
in medical care have assisted with diagnostics, interven-
tions as well as management of patient care and records. 
The future of such technologies as health information 
systems will allow health care providers and patients to 
manage their care more effectively with a seamless net-
work. Hence, these systems will connect a wide area net-
work of real-time, life-critical data. Currently, this lack of 
connectivity presents the issue of not providing the “best 
quality” care available for the patient. 

Therefore, the collaborative model presented in this re-
search can be applied to rural communities and under-
developed regions worldwide. The suggested model effec-
tively joins technology partners, teaching institutions, and 
healthcare providers. The future of this research effort will 
include the development of the study and testing the mod-
el for viability. The effective implementation of this health 
information system will change the proverbially face of 
rural healthcare. The success and sustainability of rural 
healthcare information systems resides in the collabora-
tion and partnerships among cooperating participants. We 
have the technology, we have the information, and we 
have willing partners. It is time to reform rural healthcare 
and take action to provide necessary healthcare world-
wide. 
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