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ABSTRACT

Caring for millions of people suffering from
chronic diseases such as heart disease,
hypertension, and diabetes is expensive and
takes a toll on the economy of families and the
society as a whole. These diseases, according to
the World Health Organization (WHO), account
for about 60% of all deaths globally. The concept
of caring for patients remotely using telemedicine
applications, though in its infancy in a number of
developing nations, appears to be generating
interest recently, apparently fuelled by the
revolution in the telecommunications sector and
the upsurge in internet usage.

Telemedicine has been successfully adopted in
the management of patients with chronic disease
and its introduction in developing economies has
the potential to change the course of health care
delivery. Reports have indicated that
technological interfaces help in promoting
adoption of healthy lifestyles and self-care as well
as the enhancement of the effectiveness of
chronic disease management in the home. In
addition, telemonitoring could reduce long-term
management costs as well as reduce morbidities
associated with these diseases. There is need,
therefore, to pursue novel technological
innovations, which can increase access to health
information and services. We provide some
general information on telemedicine and the
applicability of technology for the distant
monitoring of patients living with chronic disease.

(Keywords: telemedicine, diabetes, hypertension,
health information, developing nations)
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INTRODUCTION

Recently there seems to be a paradigm shift in
health care delivery from a provider-centered
approach to a patient-centered management
model that emphasizes patient satisfaction. The
application and usage of telecommunication
technology have provoked this novel concept of
connected health which extends health care
beyond the traditional confines of hospitals and
doctor’s offices to our everyday surroundings.
Telecommunication technologies are being used
to change the healthcare industry in
unprecedented and irreversible ways. For many
decades now, the use of advanced
telecommunications and information technologies
has been investigated in an effort to improve
healthcare.

Telemedicine technology embodies the electronic
acquisition, processing, dissemination, storage,
retrieval, and exchange of information for the
purpose of promoting health, preventing disease,
treating the sick, managing chronic illness,
rehabilitating the disabled, and protecting public
health and safety (Bashshur and Shannon, 2009).
These technologies can take any number of
forms such as web-based applications
(Hernandez et al., 2003); mobile phone and alert
systems (Lee et al.,, 2007); and telephone and
video conferencing with patients (Finkelstein et
al.,, 2006). Telemedicine has been used
successfully to improve the chain of care and may
involve complex delivery systems that employ a
mix of these technologies in addition to innovative
clinical processes (Reardon, 2005).
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Telemedicine has a surprisingly long history that
began with the advent of the telephone (Adewale,
2004). Previous studies have shown that wealthy
families had long been using this process even
before the advent of postal services (Jurin, 1726;
Porter and Porter, 1989). In recent years, with the
improvements made in technology and
communications systems, telemedicine has
expanded (Curry and Harrop, 1998) and, in a time
of limited resources, has become a feasible
alternative for smaller and rural medical facilities
to provide routine and specialized services. In
Nigeria, about 50% of the populations live in the
rural areas characterized by low penetration of
healthcare services with about 90% of secondary
and tertiary healthcare facilities located in cities.
Telemedicine, therefore, may be a possible way
of making medical care possible over long
distances.

Chronic diseases such as diabetes and
hypertension are prolonged conditions that often
do not improve and are rarely cured completely.
Therefore the role of monitoring technology that
emphasizes  helping individuals  maintain
independence and keep as healthy as possible
through  prevention, early detection and
management is very important. In the World
Health Organization Region for Africa projection,
total deaths from chronic diseases will increase
by 27%, with diabetes accounting for 42% by
2015 (WHO, 2005). There is often a burden on
patients, their families, and finances, so there is
the need to explore the role of technology in

reducing this burden. This review paper aims to
appraise the roles and applications of
telemedicine in the management of chronic
diseases.

METHODOLOGY

This review was undertaken using a narrative
synthesis approach to examine a broad range of
literature in order to provide an overview on the
topic of technology and chronic disease
management. Furthermore, in this narrative
review we sought literature pertaining to a variety
of technologies, from management systems to
hand held devices, to assess the support for each
technology and to distinguish areas for future
research. Publications on diabetes and
hypertension that were linked with telemedicine,
telemonitoring, e-health, telehealth, telecare,
electronic monitoring, and health technology were
sought by searching the following databases:
Pubmed; Cochrane Library; and Google. Key
words and terms used in the search were:
diabetes; hypertension; e-health; electronic
monitoring;  health  technology; telehealth;
telecare; and developing nations. The results for
diabetes and hypertension are displayed in
separate tables (Tables 1 and 2). For the
purposes of this narrative review duplicates were
not removed from the numerical results of the
search strategy since the focus was a narrative
synthesis of the literature.

Table 1: Diabetes Search Results.

Diabetes and PubMedCentral Cochrane Library Google

n= n= n=
Telemedicine 284 19 290,000
Telemonitoring 47 4 46,200
eHealth 49,904 256 20,400,000
e monitoring 1701 33 197,000
Health technology 236 76 26,700,000
Telehealth 80 0 140,000
Telecare 50 2 104000
Telemedicine and DN 6 0 39300
Telemonitoring and DN 0 0 10200
e health and DN 226 1 1,080,000
e monitoring and DN 15 0 32,700
Health technology and DN 7 1 79,800
Telehealth and DN 80 0 140,000
Telecare and DN 50 2 104,000
Total 52,560 392 493,363,200
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Table 2: Hypertension Search Results.

Hypertension and PubMedCentral Cochrane Library Google

n= n= n=
Telemedicine 135 24 90,600
Telemonitoring 34 7 17,600
eHealth 3,1947 160 6,220,000
e monitoring 1,291 28 96,300
Health technology 139 58 254,000
Telehealth 35 0 33,000
Telecare 19 1 17,000
Telemedicine and DN 2 0 20,400
Telemonitoring and DN 0 0 8,900
e health and DN 15 2 8,540
e monitoring and DN 9 1 19,100
Health technology and DN 2 1 59,200
Telehealth and DN 1 0 6,700
Telecare and DN 0 0 4,200
Total 33,765 282 6,855,610

APPLICATIONS OF TELEMEDICINE

Telemedicine has several applications. In recent
years, it has been difficult to find enough
doctors, especially in rural areas. This
necessitates connections with other
professionals to extend the reach of the doctors.
Further, in life-threatening emergencies, the
availability of telemedical hook-ups can provide
life-saving treatment before the patient arrives
wherever the specialist needed is located.
Telemedicine may be seen as a valuable tool for
providing: badly needed specialty care to
underserved areas; a more efficient use of
existing medical resources and a way to attract
patients living outside a hospital’'s catchment
area (Perednia & Allen, 1995; Wootton, 1996).
Telemedicine affords care-givers the ability to
collect and transfer medical data, still images,
and live audio and video transmissions. Some of
the common methods used are ordinary
telephone lines, the Internet, and satellites,
although any means of transmission can be
used.

Telemedicine’s applications have also been
encouraged due to the widespread use of
cheaper, more user-friendly telecommunication
equipments such as personal computers,
internet access, satellites, video-conferencing,
and telephone among others. The objectives of
telemedicine and its applications are to enhance
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citizen’s equality in the availability of various
medical services and healthcare despite
geographical and economic barriers, to reduce
direct and indirect cost (loss of production or
income) to patients and the healthcare industry,
to save travel time and costs for both
practitioners and patients from one geographical
location to another, and to improve consultation
and co-operation among various units of
healthcare in both special cases and primary
care by bridging the distance between
practitioners and specialists (ATA, 2001;
Adewale, 2004).

BENEFITS OF TELEMEDICINE

a. Improved Access — For over 40 vyears,
telemedicine has been used to bring
healthcare services to patients in distant
locations (Sosa-ludicissa et al.,, 2000;
Wootton, and Ferre-Roca, 2000; and Mahen
et al.,, 2001). Not only does telemedicine
improve access to patients but it also allows
physicians and health facilities to expand
their reach, beyond their own offices (ATA,
2001).

b. Cost Efficiencies - Reducing or containing
the cost of healthcare is one of the most
important reasons for funding and adopting
telehealth  technologies in  developing
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economies. Telemedicine has been shown
to reduce the cost of healthcare and
increase efficiency through better
management of chronic diseases, shared
health professional staffing, reduced travel
times, and fewer or shorter hospital stays
(Fries et al., 1993).

c. Patient Demand - The greatest impact of
telemedicine is on the patient, their family
and their community. Using telemedicine
technologies reduces travel time and related
stresses to the patient. Over the past 15
years studies have documented patient
satisfaction and support for telemedical
services. Such services offer patients the
access to providers that might not be
available otherwise as well as medical
services without the need to travel long
distances (Telemedicine for Rural South
Carolina, 1997).

ROLE OF TELEMEDICINE IN DISEASE
MANAGEMENT

Disease management is a form of practice that
treats high risk, high cost patients that have
diagnosed conditions for which there are broad
variations in treatment. The approach attempts
to standardize the care and treatment of such
patients to achieve an impact upon healthcare
outcomes and healthcare utilization costs.
Disease management is more than case-
managing patients. According to DMAA, (2008)
disease management is defined as "a system of
coordinated health care interventions and
communications for populations with conditions
in which patient self-care efforts are significant.

In recent years, telemedicine technology has
been used as a tool for the delivery of disease
management care in homes. Warsi et al., (2004)
provided insight into self-management programs
and the efficacy of patient self-management
education for chronic disease. The study
revealed that diabetic patients involved with self-
management education programs demonstrated
improvements in systolic blood pressure.
Another study conducted of patients receiving
care over a telemedicine network showed that
the disease management programs conducted
using telecommunication indicated increased
number of diabetics who brought their blood
sugar under control (Dimmick et al., 2003)
Although  effective disease = management
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requires the patient to take an active role in
his/her health but telemedicine has been shown
to offer added benefits of reducing costs, without
sacrificing the level of care (Schneider, 2004;
Finkelstein et al., 2006).

These successes are usually attributed to
patients taking an active role in disease
management, facilitated by appropriate diet,
exercise, daily self-measurement (e.g., weight
scales and blood pressure devices), medication
compliance, education, recognition of disease-
related symptoms, and support from health care
professionals [Edwards, 2005; Havranek, 2005;
Inglis et al., 2006). A randomized control trial of
medicare recipients with diabetes found that
telemedicine case management using data
capture from home monitoring devices improved
glycemic control, blood pressure levels, total
cholesterol and low-density lipoprotein at one-
year follow-up (Shea et al.,, 2006). Likewise,
another study showed that diabetes education
via telemedicine was effective as in-person
education in improving glycemic control, and
both methods were well accepted by the
patients (Izquierdo et al., 2003).

Until recently, hypertension was thought to be
rare in rural Africa; on the other hand,
hypertension and its complications, including
stroke, heart failure, and renal failure, have been
reported in blacks all over the world.
Hypertension is now being widely reported in
Africa and is the most common cause of
cardiovascular disease on the continent. It is
also a major factor in the high mortality of adults
in sub-Saharan Africa (WHO, 2002). Also,
healthcare costs for heart failure and
hypertension are increasing. The need for a
better care, however, has to be matched with a
policy of cost containment. A way to improve the
cost-effectiveness of heart failure care is the
disease management approach, in which
therapy, education and follow-up are tailored for
each patient by a multidisciplinary team.

Such a complex intervention can be facilitated
by the use of telemedicine, which allows the
remote control of considerable amounts of
clinical data. Recent reports by Seibert et al.
(2008) revealed that telemedicine could improve
the control of congestive heart failure (CHF) as
well as facilitate home health care and self-
management for CHF patients. CHF is a chronic
condition where appropriate disease
management is critical (Albert et al., 2004).

—312—
Volume 11. Number 1. May 2010 (Spring)



Indeed, CHF is an area where patient
empowerment medicine is of particular
importance. Despite the dismal prognosis, there
are numerous examples of CHF patients living
beyond the years normally expected for people
with the disease (Seibert et al., 2008).

Several research studies have testified to the
cost effectiveness, quality of care and patient
acceptance of telemedicine application in the
management of disease conditions. Darkens et
al. (2008) reported a dramatic reduction in costs
and an equally dramatic increase in quality of
care rendered to veteran patients with chronic
conditions through a national home telehealth
program, Care Coordination/Home Telehealth
(CCHT) between 2003 and 2007. CCHT is now
a routine non-institutional care (NIC) service
provided by Veterans to support veteran patients
with chronic conditions as they age. The
program has reduced hospital admissions
appreciably. In another study to evaluate the
cost-effectiveness of telemedicine and standard
opthalmoscopy for retinopathy of prematurity
(ROP) management, Jackson et al. (2008)
demonstrated that telemedicine is more cost-
effective than standard opthalmoscopy in the
management of ROP.

Various reports have demonstrated that web-
based information as well as telephone and e-
mail access to specialist nurses could provide
practical advice and emotional care to demented
patients (Harvey et al., 1998). In a randomized
trial of cognitive training conducted by Poon et
al., (2005), the authors showed that the tele-
visual treatment group was as effective as
conventional treatment group. It has also been
demonstrated that a video-conference link is as
effective as face-to-face interviews in the
assessment and diagnosis of dementia (Loh et
al., 2007). Web sites targeted at the disease
allow patients and caregivers to access
information and participate in therapy, training
and support.

CONCLUSIONS

Telemedicine is an attractive method of
delivering services to patients without a need for
both the patient and health care professional to
be in the same location at the same time. Its
major role in providing remote treatment to
patients with chronic conditions cannot be
overemphasized. It is an iterative process which
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delivers evidence based health care to the
patient in conjunction with analysis and
adjustment of the care by process improvement.
This use of technology enables patients to get
access to medical expertise that may not be
available at the patient's site, which more often
than not, is the scenario in most developing
nations. Telemedicine networks contribute to the
cost effective use of medical resources and
have strong impact in developing countries since
it allows remote parts to get access to medical
care. It is the process of reducing healthcare
costs and/or improving quality of life for
individuals by preventing or minimizing the
effects of chronic diseases through integrative
care. It could fill a service gap among those who
have limited access to expert care.

New telecommunication technologies would
perhaps enhance the quality and intensity of
therapy delivered to patients at home, and
provides important clinical information to the
health provider and thus may help to maximize
cost-effectiveness in health care delivery. The
application of telemedicine therefore could be
one of the strategic components in the health
care delivery system for the equitable delivery of
health-care and the accessibility of specific skills
in the developing nations of the world.
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