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Abstract. This paper serves as a preliminary framework design for studying
data that is reported by patient’s living within a retirement community and how
this impacts the quality of care that is received when using a telemonitoring
device. It reviews concepts that are involved in usage of this type of technology
and presents some initial research questions in studying this population.
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1 Introduction

Due to the new government incentives to increase the use of electronic medical records
and devices that support them, many people already have access to devices that will
update their health records remotely. An electronic medical record (EMR) is an elec-
tronic version of a person’s medical health record. Devices that support the ability of a
patient to upload information directly to that medical record are usually referred to as
Telehealth or Telemonitoring devices. According to the Centers for Medicare and
Medicaid Services (CMS), Telehealth (or Telemonitoring) is the use of telecommuni-
cations and information technology to provide access to health assessment, diagnosis,
intervention, consultation, supervision and information across distances [1]. The value
of such devices is to support longer independent living for ageing adults [2].

The use of electronic medical records in this study will be focused within the con-
fines of a continuing care retirement facility. The patients within these communities
are referred to as residents, as they reside at the specific community. These medical
records are usually updated by the care team for that resident. The care team consists
of all persons that assess, treat, diagnose or impact the resident’s health care. These
include, but are not limited to their physicians, nurses, care coordinators, rehabilita-
tion team, etc.

With constant changes to medication, many residents are requested to keep track of
certain vitals in order to assist the care team in ensuring that the medicine which has
been prescribed is working as intended. An example that is common in the medical
community occurs with changes to high blood pressure medications and the request of

C. Stephanidis (Ed.): Universal Access in HCI, Part I, HCII 2011, LNCS 6766, pp. 159—@, 2011.
© Springer-Verlag Berlin Heidelberg 2011



160 K. Gurley and A.F. Norcio

the resident to keep track of their blood pressures for a given time, sometimes at spe-
cific times during the day. This information assists the physicians in determining
changes that may be needed to improve the resident’s health. It is at this time that
medical record gets updated with information that is obtained from the resident. An-
other example would be a diabetic resident, tracking their blood sugars levels, similar
to the blood pressure check, it would occur at specific intervals as determined by the
resident’s health care providers.

As with any information that is being maually documented, there is always a risk
of data entry error. A suitable more efficient way would be for information to be
automatically updated when taken by the resident. Using remote health monitoring in
situations like these can be ideal for both the resident and the care team. This informa-
tion, as mentioned earlier is used to assist with treating the resident, therefore, it is
critical that it is accurate.

2 Background

In order for telehealth to be useful and successful within a retirement community
setting, it must be perceived as useful by the organization, health care team and the
residents. Usefulness from an organization perspective will be associated with the re-
duction of cost and improvement of efficiencies and effectiveness [3]. Usefulness for
the health care team would provide assistance with the resident’s compliance to health
care protocols and a reduction of hospitalizations and readmissions. Usefulness defined
by the resident would assist with increased ownership of their personal health care.

In order for an organization to invest in telehealth technologies, some cost-
effectiveness will be considered. One review of 50 studies which include different
telemedicine applications within a variety of departments found results that ranged
from a 400% reduction in referrals for urgent assessment to no major differences in
clinical outcomes [4]. This information demonstrates the inconsistency in data col-
lected in this field due to the technology being new and not having a huge amount of
data to assess its true cost effectiveness that could compare currently used protocols
against the telehealth alternative.

Another key barrier for adoption and development of telehealth applications are the
licensure requirements. This is governed independently by each state and has been
difficult to get “buy in” from all states to allow a physician the ability to practice
telemedicine [5]. The other common barriers are malpractice and the reimbursement
of those providers that provide telemedicine. The high cost of telecommunications has
also affected its growth. Once considerations have been made to accommodate some
of these issues there will be a greater interest in performing more cost-effective
reviews of this type of technology.

To support the use of telehealth within an organization for the health care team,
this technology should be able to demonstrate improvement of care for the resident
[6]. A couple of examples can be provided by research studies which demonstrate the
improvement of patient adherence to medication of 50% when the use of an auto-
mated telephone patient monitoring application was used [7]. Another would be a
0.3% lower HbAlc level that demonstrates better glycemic control by patients who
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used an automated telephone disease management application [8]. To support the
adoption of telehealth by the residents it should be easy to use [9].

3 Technology

Understanding how technology is viewed and used by different groups may assist
with determining how it may be adopted. Some factors that will be reviewed that
may play a role with groups are: gender, age, and experience with technology as these
may determine the accuracy of data that is entered, depending on the user’s ability to
understand and use technology [10]. People’s attitudes towards technology are gener-
ally an effect of their experiences with technology in general. A person that has
worked on a computer for the last 30 years of their work life prior to retiring will
probably have a different perspective than someone who has retired and never used a
computer [11, 12].

3.1 Gender

Some research has demonstrated that genders have different perspectives when it
comes to technology [13, 14, 15]. Men need to understand how it is going to be useful
whereas women need to know that it will be easy to use, along with peer approvals
and support. Once these differences are understood, then it is easier to determine how
to educate the users of the new application.

3.2 Age

Age plays a major factor in user acceptance and usage of technology [16]. There are
several psychological factors that affect learning and retention. These will need to be
considered when evaluating teaching, training and accurate use of a telemonitoring
system for people 65 years and older.

3.3 Experience

Additional measures of past exposure and use of technology will need to be consid-
ered as this may determine the speed of grasping new technologies. It may also be
used to explain negative or positive feelings [17] towards the telemonitoring device.

3.4 Device Components

The system being studied is divided into 2 different components. The first component
is a portable device that is placed in the resident’s home. Connections are available
for specific brands/types of blood pressure devices, pulse oximeter and blood glucose
devices. There is also availability for wirelessly connected, blue tooth enabled weight
scales. The device allows for manual entry through a touch screen input. The second
component is the back end database which the device transmits information to and is
managed by the care team. The care team can determine intervals for when the resi-
dent should participate in an activity. These range from watching videos, answering
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questions regarding well being and medication adherence along with taking a reading
from the specific devices.

All decisions are made by the care team with respect to what information is
needed, intervals etc. The device also allows the care team to contact the resident
via video conferencing. This requires high speed internet connectivity in order to be
maintain a stable video session. All information that is entered by the resident gets
uploaded after each session into the database which is viewed by the care team. This
part of the telehealth system allows for tracking and collecting information. It allows
the health care team to generate reports of the resident data over time periods and dis-
plays the information in text form and through the use of graphs.

4 Study Purpose

A telehealth product must be deemed reliable and accurate before the health care team
would consider it for use [18]. If information is not accurate it will negatively impact
the decisions that are made by the health care team and the care of the resident.
The telehealth device being studied, allows manual entry of several health measures
including blood pressure and blood glucose levels. These measures, could also be
uploaded directly from specified blood pressure monitor and blood glucose devices. It
also transmits all entries automatically at the end of every session and stores all data
being captured. The device also allows the healthcare team to initiate video confer-
encing to the resident.

The providers can also establish threshold violations for each resident specific to
their needs. There is also a feature to immediately contact the health care team if the
data that is captured is above or below a specific threshold value. The device also
provided the resident with videos on chronic disease management that is related to
their medical need. These devices can also remind residents’ to participate in a
specific activity i.e. taking medications, appointment reminders, data input into the
device etc. All of these features provided a great product that included proficiencies
for the healthcare team and health care ownership for the resident.

Any information that is captured by the resident is considered self-reported data.
There is a concern of accuracy due to data entry errors that may occur by the resident,
as this information is automatically uploaded into the database hosting the medical
record [19]. This data is what the healthcare team would review and utilize in provid-
ing care to the resident and though the telehealth device prompted questions to the
resident to assist with the accurate collection, there is a need for additional methods to
be determined so that the healthcare team could decipher which data is accurate [20].
It is also important for some form of communication to be designed to inform the user
when information was successfully transmitted or even when it was reviewed by the
health care team. This would assist in providing necessary feedback to the resident
and not give them a false sense of security [21].

S Assumptions

e Information capture by a device as opposed to a manual entry will have
different levels of accuracy.
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e All residents will be over the age of 65.
e Every individual will have differing levels of experience based on their life
experiences, age and gender.

6 Significance to Residents’ Quality of Care

Quality care for residents can be improved with accurate medical records. When using
alternative methods to collect data it is important to establish policies to assist with
verifying that the data is correct. Some peripheral devices that can be attached to
telemonitoring devices enable error messages to be displayed if it was not collected
correctly. Some telemonitoring devices also contain specific ranges that can be de-
termined by the care team. These ranges will assist the health care team to determine
accurate data as they can graphically see and compare other measurements that were
collected. Other benefits of successfully implemented telemonitoring programs can be
demonstrated through cost savings to facilities, residents and reduced hospitalizations
[22, 23].

7 Research Questions

The guiding question here is: How accurate is self reported data in an Electronic
Medical Record and what is the effect on personal experience with technology on the
input of data? The study will focus on answering the following questions:

How valid is data input from resident’s with computer technology experience?
Does age play a factor in accurate usage of the device?
Does gender play a factor in accurate usage of the device?

8 Conclusion

Based on current clinical processes, implementing a telehealth device may be a great
strategy to assist in improving the quality of life for residents. Understanding how
factors such as age, gender and experience impact learning, understanding and
perception of technology will provide a means of structuring training, developing
interfaces and specifying feedback to the users of the technology that can assist with
mainstream adoption of these types of technologies.
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