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ABSTRACT
Received: 03 nov 2019 © T Telehealth management systems for elderly people should have the features, capabilities, and
Accepted: 17 may 2020 : infrastructure that meet home care management's diverse needs. Since there is no valid and reliable ques-
Available Online: 01 Oct 2020 tionnaire to determine these requirements, this study's primary purpose was to determine a telehealth

monitoring system's requirements for the elderly and present it as a valid and reliable questionnaire.

This study was descriptive-analytical and performed in 2019. The items for the
Questionnaire were obtained from a systematic review study. To review, the selected keywords such as
elderly, home care, telecare, telehealth, and information technology from 2013 to October 2019 were
searched on selected databases.

[T Based on the study's findings, the parameters, and requirements of a telehealth monitoring sys-
tem for the elderly were identified in 97 items. Furthermore, the first 31 items of the questionnaire were
removed due to low validity and reliability. In the next phase, the final questionnaire with 66 items, con-
tent validity ratio of 99%, Cronbach's alpha coefficient (0.9) and desirable correlation coefficient (r=0.85,
P<0.05) were designed.

[@TTIELTY In this study, the requirements of a telehealth monitoring system for the elderly were deter-
mined, and a valid and reliable questionnaire was developed using these requirements. The question-
naire was designed in five parts: applications, functional requirements, non-functional requirements,
tools, and communication infrastructure. Health care system designers may use the study results to de-
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Validation termine the applications and requirements of elderly health monitoring systems.
Extended Abstract eases, reduced quality of life, long-term hospitalization,
and increased care costs for the elderly [6-11]. Today,
1. Introduction to manage and reduce fragility in these people, a new
technology called elderly remote health monitoring is
n recent years, with the increase in the used, increasing significantly to help the elderly [12].
elderly population worldwide [1-4], hu- This technology’s main aim is to reduce fragility and
man societies face an increasing preva- the length of hospital stay, and the cost of treatment for
lence of fragility in the elderly [5]. This fragility leads the elderly [13, 14]. Given the importance of determin-
to other consequences such as dependence, chronic dis- ing the requirements of remote care systems, the present
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study was conducted to determine the capabilities and
needs of elderly ¢ health monitoring.

2. Methods & Materials

This study was a descriptive-analytical that was con-
ducted in 2019 in two main stages. In the first stage, a
review study was conducted to identify the capabilities
and requirements of elderly remote health monitoring.
At this stage, the keywords aging, home care, remote
monitoring, remote health, and information technology
were searched in the following scientific databases and
the period 2013 to October 2019: PubMed, Scopus, Web
of Science, Google Scholar.

The information items resulting from the comprehen-
sive search of scientific databases were designed in a ques-
tionnaire. The questionnaire consisted of five parts and
97 questions reviewed and approved by a geriatrician and
two health information management specialists. In the
second stage, the validity and reliability of the designed
questionnaire were examined. At this stage, the question-
naire was completed by ten specialists in geriatrics and
health information management, and the following for-
mula was used to evaluate its validity (Formula 1):

1.

ne-n/,

778

2

In this regard, “ne” is the number of specialists who
have answered the “necessary” option, and n is the to-
tal number of specialists who have completed the ques-
tionnaire. In this study, the internal consistency method
(Cronbach’s alpha) was used to assess items’ reliability.
The retest test method (Spearman-Brown coefficient) was
used to evaluate the reliability of the correlation between
two components of a scale with a time and space interval.

CVR=

3. Results

Based on the Results of the first phase of the study,
1738 articles were retrieved from searches in data-
bases to identify the capabilities and requirements of
elderly remote health monitoring. After deleting dupli-
cate articles (n=468), articles that were not in English
(n=380), and also articles irrelevant to the purpose of the
research (n=858), finally, 32 articles were selected. The
capabilities and requirements of elderly remote health
monitoring were identified in five parts and 97 items
by reviewing related articles. The identified capabili-
ties and requirements were: system applications (n=18),
functional requirements (n=19), non-functional require-
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ments (n=27), types of tools (n=18), and communication
infrastructure (n=15).

The content validity calculation Results in the first step
showed that out of 97 items of the questionnaire complet-
ed by 5 experts, 51 items the content validity ratio val-
ues were lower than 99%. In the second step of calculat-
ing, content validity was recalculated by referring to the
relevant experts, providing information, discussing the
items, and getting their final opinions. Finally, out of 97
identified items, 69 items with a content validity ratio of
over 99% were approved as capabilities and requirements
of the elderly remote health monitoring. As a result, the
approved capabilities and requirements were: system ap-
plications (n=12), functional requirements (n=15), non-
functional requirements (n=14), types of tools (n=13),
and communication infrastructure. (n=15) (Table 1).

Cronbach’s alpha coefficient was used to evaluate the
questionnaire’s internal reliability, calculated to be 90
among 15 geriatricians and 15 health information man-
agement specialists. Also, to assess the questionnaire’s
external reliability, the retest test method was used in
which 10 experts completed the questionnaire in two
stages with an interval of one week, and the correlation
coefficient was 0.85.

4. Conclusion

In this study, the remote monitoring system’s capa-
bilities and requirements for the health of the elderly in
five parts of system applications, functional needs, non-
functional requirements, tools, and communication in-
frastructure were identified and validated. The specified
requirements are in line with the culture and technology,
and communication infrastructure in Iran. Therefore,
the use of these capabilities and requirements by remote
health system designers will better understand the needs
of vulnerable elderly in various dimensions. However,
further research is needed to identify the identity and
clinical information requirements of the elderly remote
health monitoring. One of the limitations of this study is
the low sample size to determine validity and reliability.
It is suggested that in future studies, the validity and reli-
ability of the questionnaire in a larger sample size be
investigated using factor analysis.
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Table 1. Approved capabilities and requirements for the elderly remote health monitoring
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Non-functional Require-

Communication

No. System Applications Functional Requirements ments Types of Tools Infrastructure
1 Blood pressure monitoring Ability to provide training Having a. central (;latabase of Clinical sensors Internet
information
2 Heart rate monitoring g urgetn'cy Gl User friendly Camera WiFi and WiMax
elderly condition
3 Saturated oxygen level Provide reminders Based on the web Tablet SMS
4 Weight monitoring Ability to provide alerts Simultaneity and real-time Perslc;:il;om— Zigbee
5 Blood sugar monitoring Ability t(.) provide informa- Being smart Smartphone RFID
tion to users
. o Ability to be available every- . . . Speaker and
6 Respiratory monitoring where Ensuring security and privacy B GSM
7 EIectrocardlggram monitor-  Ability to prowde social and Use of stand.ards and guide- Landline phone GPRS
ing emotional support lines
3 Body tempe'rature monitor- Ability to customize the Open and flexible architec- Audio radars Bluetooth
ing system ture
9 Diet monitoring Ability to have a user profile Use videoconferencing Bandwidth RemOt.e phone
router line
10 Drug monitoring Easy to use for the user D|agn95|s e a.na|y5|s @ Webcam GPS
information
11 Self-assessment of symp- Ab|||ty.to prowdg informa- Use of virtual space (network) Active hub LR-WPANs
toms tion graphically
12 Self—rgpor‘ted.mgmtonng iy s e Having the feature of sending ebook reader WLAN
(drowsiness, dizziness, etc.) announcements and news
Ability to create recommen-  Having the feature of reduc-  Xbee PRO S2B
13 - . . Ethernet
dations ing stored data Module
Ability to use different colors Having a set of UPnP pro-
14 - e - MMS
for notifications tocols
15 - Drug management capability - - Cellular network
SALMAND
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