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Abstract

Background: Telecare is a health service that involves the home installation of a number of information technology support
systems for individuals with complex needs, such as people with reduced mobility or disabilities and the elderly. It involves the
use of sensors in patients’ homes to detect events, such as smoke in the kitchen, a front door left open, or a patient fall. In Northern
Ireland (NI), outputs from these sensors are monitored remotely by the telecare team, who can provide assistance as required by
telephone or through the emergency services. The facilitation of such rapid responses has the aim of promoting early intervention
and therefore maintaining patient well-being.

Objective: The aims of this study were to construct a descriptive summary of the telecare program in NI and evaluate
hospital-based service use by telecare patients before and after the installation of telecare equipment.

Methods: An exploratory retrospective cohort study was conducted involving more than 2000 patients. Data analysis included
the evaluation of health care use before and after the telecare service was initiated for individual participants. Individuals with
data for a minimum of 6 months before and after the installation of the telecare service were included in this analysis.

Results: A total of 2387 patients were enrolled in the telecare service during the observation period (February 26, 2010-February
22, 2016). The mean age was 78 years (median 81 years). More women (1623/2387, 68%) were enrolled in the service. Falls
detectors were the most commonly deployed detectors in the study cohort (824/1883, 43.8% of cases). The average number of
communications (calls and/or alarms) between participants and the coordinating center was the highest for patients aged ≥85
years (mean 86 calls per year). These contacts were similarly distributed by gender. The mortality rate over the study period was
higher in men than women (98/770, 14.4% in men compared to 107/1617, 6.6% in women). The number of nonelective hospital
admissions, emergency room visits, and outpatient clinic visits and the length of hospital stays per year were significantly higher
(P<.001) after the installation of the telecare equipment than during the period before installation.

Conclusions: Despite the likely benefits of the telecare service in providing peace of mind for patients and their relatives,
hospital-based health care use significantly increased after enrollment in the service. This likely reflects the increasing health
care needs over time in an aging population.

(JMIR Form Res 2022;6(5):e22899) doi: 10.2196/22899
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Introduction

It has been claimed that home-based telecare, particularly for
the elderly, reduces the need for community care, prevents
unnecessary hospital admissions, and delays or prevents
admission into residential or nursing home care [1-6]. Telecare
Northern Ireland is a service which provides a range of
information technology support services to assist mainly elderly
people who live independently in their own homes. It typically
involves the use of sensors placed in patients’ homes to allow
for the detection of critical events, such as smoke in the kitchen,
a tap left running, a front door left open, or a patient fall [7-9].
The sensors allow for the transmission of alerts to a central
coordinating center, from which staff respond as appropriate.
Telecare can be used by a full spectrum of patients but is mainly
used by elderly people who live alone in their own homes
[4,5,9].

In 2008, the Minister for Health, Social Services, and Public
Safety for Northern Ireland (NI) announced £1.5 million (US
$1.97 million) funding for pilot projects to promote the
development of telehealth [3]. A telecare program was
introduced as part of this initiative, under the umbrella of a more
extensive Telemonitoring NI initiative. At the time the cohort
of users was established, there were approximately 1.7 million
people in the United Kingdom (UK) using telecare services
[10].

Telecare programs in NI typically involve the deployment of
different equipment and/or sensors, depending on the perceived
benefits to the patient. Although telecare has the potential to
play an important role in enhancing the ability of elderly people
to manage their activities of daily living and, if required, avail
of rapid response services, there is often a misunderstanding
regarding the role of the service. It should be considered an aid
to improve elderly patients’ independence and quality of life
and not a solution to their growing need for general health care
and hospital-based care [3-5,9].

A private company (TF3) won the contract to provide telecare
services in NI. The UK National Health Service (NHS) operates
in NI, and the telecare service, as is the case with other health
care services, is free of charge to patients. Patients were enrolled
in the program by their clinical team. The range of sensors and
components deployed in the NI program were as follows: a
pendant that the patient can activate if he or she experiences a
fall, an emergency alarm button, an extreme temperature sensor,
a bed or chair occupancy sensor, a home safety package
(consisting of a pressure mat, bogus caller button, epilepsy
sensor, and property exit sensor), a fumes detector, a flood
detector, and an immobility sensor. The combination of
components used with each patient was adjusted according to
individual patient needs. The equipment was installed and
maintained in patients’ homes by TF3 and all patients across
NI were connected to a call center that dealt with alarms and
calls from patients receiving the service.

The aims of this exploratory study were to construct a
descriptive summary of the use of the telecare program in NI
and evaluate patient use of hospital-based services before and
after the introduction of the telecare service.

The objectives were as follows:

• Using patient administrative data collected by the provider
of telecare services in NI (TF3) as part of service provision,
together with health care use data sets held at the Business
Services Organisation (BSO) in NI, develop a descriptive
summary of the patients enrolled in the telecare service
from 2010-2016.

• Using data held by TF3 and Health and Social Care in NI
(HSC), compare hospital-based service use before and after
telecare service initiation in patients’ homes.

Methods

Ethics Approval
Ethical approval was obtained from the National Research Ethics
Service Committee (Research Ethics Committees 15/SW/0015,
SET/14/68, WT/14/37; Integrated Research Application System
project ID: 167795). Governance approvals and data access
agreements were approved by the HSC Trusts.

Data Access and Confidentiality
Access to the health care data sets of individual NHS patients
in NI is only made available to researchers in anonymized form
via a confidential data repository (ie, the Honest Broker Service
[HBS], established by the BSO in NI. The HBS provides a “safe
haven” in which data can be accessed and analyzed within a
confidential secure environment).

Patient-level data supplied by TF3 and the HSC Trusts were
anonymized by the HBS and made available to the research
team. To ensure confidentiality, identifiable data are not
accessible to researchers and results from analyses undergo
scrutiny before being released.

Data Acquisition and Inclusion in Master Data Set
Health care use data (ie, nonelective hospital admissions, periods
of hospital stay, outpatient clinic visits, and emergency room
[ER] visits) were obtained for all enrolled patients.

Individual patient data sets were retrieved using Health and
Social Care numbers (HCNs) for the period before and after the
installation date. If a patient died after installation, the date of
death was inputted as the endpoint for that individual. The HCN
is a unique identifier for all patients registered to receive NHS
services in NI and was crucial for data linkage. The date of
telecare equipment installation was used as the cut-off point to
demarcate preservice and postpatientservice use. Following
clearance by the data guardians at the 5 HSC Trusts, TF3
provided data sets on telecare usage to the HBS for linkage and
access by the research team. Patients who had data relating to
a minimum of 6 months before and after the initiation of the
telecare service were included in the health care use aspect of
the study.

Data Analysis
The data were analyzed in the HBS using SPSS (version 22;
IBM Corp). Descriptive data analyses on patient demographic
characteristics (eg, age and gender), number of calls
(communications between the patient and coordinating center),
telecare equipment components installed, and mortality rates
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were performed. Differences in the continuous variables relating
to health care use before and after telecare installation were
tested for significance using the paired t test.

Results

Demographic Data
Data for a total of 2387 patients enrolled in the telecare service
in NI indicated that more female patients than male patients
received the telecare service (n=1623, 68% female patients
compared to n=764, 32% male patients). The mean age of
participants was 78 (SD 12) years; 1716 (1716/2387, 72%)
individuals in the study population were 75 years or older. Only
295 (295/2387, 12%) were under 65 years of age.

Contact Calls by Age Group and Gender
Out of the 2387 patients enrolled to receive the telecare service,
2330 patients had records of contact with the coordinating center
(eg, in a fall alarm event, both the incoming alarm and outgoing
call were recorded and counted as 2 calls). There were between
1 and 7183 calls per patient per year, with a mean of 64.7 and
a median of 33 calls per year.

The highest average number of annual patient contact calls was
in the ≥85 years age group, with an average of 86 calls per year.
This decreased to 59 calls per year in the 75-84 years age group
and 54 calls per year in the 65-74 years age group. In addition,
the lowest mean number of calls (47 calls per year) was in the
≤64 years age group. Finally, the average number of calls was
very similar for female (65.6 calls per year) and male patients
(62.8 calls per year).

Mortality of the Enrolled Patients
A total of 205 (205/2387, 8.6%) of patients died during the
observation period. As expected, the mortality rate was the
highest in patients who were ≥85 years when they were first
enrolled. Mortality during the observation period was more than
2 times higher in male participants (98/770, 12.7%) compared
with female participants (107/1617, 6.6%).

Installation Frequency of Telecare Equipment
Components
Out of a total population of 2387 patients, 1883 patients had
data available on the individual telecare equipment components
installed in their homes. Data showed that almost all (1867/1883,
99.2%) of the patients had a call advisor or home unit installed.
This equipment provides an alternative to a landline telephone
and allows the patient to contact the call center. A total of 824
patients had a fall detector installed (a pendant that a patient
can activate if he or she has a fall). The remaining telecare
equipment components or detectors (shown in Figure 1) were
less commonly installed. This includes the alarm (a button that
a patient can activate in case of any emergency; 441 cases), fire
alarm (an extreme temperature sensor; 276 cases), timer (a bed
or chair occupancy sensor that has a timer device that can be
set according to each individual’s routine and is placed under
their mattress or chair cushion; 181 cases), safety package
(consisting of a pressure mat, bogus caller button, epilepsy
sensor, and property exit sensor; 96 cases), fumes detector
(detects dangerous levels of carbon monoxide; 82 cases), flood
detector (detects if water has overflowed onto the patient’s floor;
38 cases), and immobility sensor (detects lack of movement
within the patient’s home, which suggests that patient has
collapsed; 37 cases).
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Figure 1. The mean (a) number of nonelective hospital admissions per year, (b) length of hospital stays in hours per year, (c) emergency room visits
per year, and (d) outpatient clinic visits per year for patients with differing telecare equipment components pre and post installation (n=1883).

Health Care Use Pre and Post Installation of the
Telecare Components
The health care use parameters increased significantly after the
installation of the telecare equipment. For example, the average
number of nonelective hospital admissions per year increased
from 0.5 (SD 0.6) to 1.0 (SD 1.5; P<.001), the average length
of hospital stays increased from 115.3 (SD 190.6) to 232.2 (SD

485.2) hours per year (P=.006), the average number of ER visits
increased from 1.1 (SD 1.7) to 1.6 (SD 2.5) visits per year
(P<.001), and the average number of outpatient visits increased
from 6.4 (SD 8.4) to 7.4 (SD 8.7) visits per year (P<.001). The
results presented in Figure 1 illustrate these data with reference
to the telecare equipment installed in patients’ homes.
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Discussion

Study Focus
This study had a narrow focus (ie, to construct a descriptive
summary of patients enrolled in and the use of the telecare
program in NI and to evaluate hospital-based service use by
patients before and after installation of the telecare equipment).
In interpreting the results, one must consider that there is often
tension within health and social care provision regarding the
value versus the cost of various services since different services
have different impacts on clinical, humanistic, and economic
outcomes.

Patient Age and Gender
The highest proportions of telecare NI patients were in the
elderly age groups, with only 12% (295/2387) of participants
under the age of 65 years. A total of 12% of the total UK
population of >66 million people are aged ≥65 years [11]. Aging
statistics in NI, which had a total population of 1.9 million in
February 2021, show that the total number of people aged ≥65
years has increased from 13% (mid-1994) to 16.6% (mid-2019)
[12]. This age group is projected to grow in all Great Britain
(GB) regions by mid-2028 [13] (ie, there is a growing elderly
population who may avail of telecare services).

The patients who enrolled for this telecare service were
predominantly aged 75 years and above (1716/2387, 72% of
the study population). The profile of participant age groups in
this study is similar to the patients who enrolled for telecare
services in England in the telehealth whole system demonstrator
(WSD) project, in which approximately 60% of participants
(intervention group) were aged ≥75 years [7]. The mean age of
the patients enrolled for the telecare service in NI was 78 (SD
12) years, while it was 75 (SD 14) years for patients in the
telecare arm of the WSD project [7].

All patients enrolled in this study were still able to live in their
own homes or sheltered accommodation and were deemed able
to take care of themselves with the aid of telecare equipment.
In GB, approximately 60% of women aged ≥75 years live alone
in their own homes, compared with 36% of men of the same
age [14]. This disparity in the female-to-male ratio was evident
in the uptake of telecare services in NI (1218:499 for patients
aged ≥75 years).

Overall data on gender showed that 68% (n=1623) of the 2387
patients enrolled in the telecare service in NI were female. This
is similar to a telecare service in Scotland, where 62% of a
cohort of 7487 patients was comprised of female patients [5].
A similar male-to-female ratio was reported in the WSD project
in England, where 67.5% of patients in both the control
(n=1236) and intervention (telecare arm) groups (n=1190) were
female [7].

Patient Contact Calls
Despite the high level of activity in this study (eg, an average
of 86 contacts annually between the telecare center and patients
>85 years), markers of the need for hospital-based care increased
over time among patients enrolled in the program.

Research by others has indicated more nuanced outcomes; for
example, a systematic review [15] on the benefits of home
telecare services for elderly patients involving 21 randomized
trials and 12 observational studies found that regular calls
between health care providers and patients reduced or delayed
hospital admissions and improved discharge rates in elderly
people with long-term conditions, leading to cost savings. The
observational studies in the systematic review also indicated
that supplementing the type of telecare service delivered in NI
with daily follow-up telephone calls from nurses may further
reduce costs by delaying hospital admissions and lowering the
number of readmissions in elderly patients with heart disease,
diabetes, and chronic obstructive pulmonary disease. However,
the review found insufficient rigorous evidence about the effects
of safety and security alert systems, such as fall detectors and
community alarms, on either individual or system outcomes
[15]. A more recent study conducted in England found that the
number of requests for ambulances as a consequence of falls
was reduced by the rapid response of a telecare call center [6].

Mortality
In NI, mortality rates have decreased in recent years across all
age groups, but the mortality rates in men remain higher than
in women. It has also been noted, however, that although women
live longer, they often live the extra years in poor health [14].
These data help explain the greater use of the telecare service
by women and their lower mortality in this study.

Telecare Equipment Installation and Health Care Use
In NI, as in other locations, a wide assortment of sensors and
devices were used according to the perceived needs of clients
[9,16-18]. After the advisor call unit, the most frequently
installed was fall detection equipment (824/1883, 44%). Falls
are particularly problematic in an aging population and can have
serious consequences, including bone (especially hip) fractures
[6,19].

Although telecare is increasingly being used across GB, there
has been little definitive work on its impact on health outcomes
[20,21]. The variety of equipment components makes the
delivery of randomized trials complex and difficult to perform
[3]. The range and combinations of telecare equipment
components used in different regions and countries, coupled
with differing health and social care delivery models, also make
it difficult to compare data from different centers.

An increase in health care use over time is to be expected in
this study population because the majority (1716/2387, 72%)
who enrolled were aged 75 years or older. Because a control
group of people with similar characteristics who did not receive
the telecare services was not available, the impact of telecare
could not be evaluated; however, a doubling of the mean number
of hospitalizations (0.5 to 1.0; P<.001) was disappointing and
clearly highlights the impact of aging on health and well-being.

These findings can be considered alongside a report which
summarized details of the Scottish Telecare Development
Program [22]. This telecare provision was implemented at the
time of hospital discharge over a 1-year period (2007-2008).
As in this NI study, there was no control group. A total of 7902
patients were provided with the telecare service (85% aged ≥65
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years). It was estimated (by the 18 telecare service providers
involved) that more than 500 delayed discharges were avoided
by the use of telecare, saving an estimated >5000 bed days. It
was also estimated that more than 1200 emergency admissions
were avoided, saving an estimated 13,000 bed days [22].

The demographics of the NI telecare recipient population were
similar to those of the participant population in the study in
Scotland. Since both regions operate under the UK NHS system,
it is likely that benefit was accrued from the telecare service in
NI despite the increased use of hospital-based services post
installation. Peace of mind (through feeling safe and secure)
achieved by both patients and their families, as demonstrated
by other researchers [6,9,22-24], was likely to have been
achieved, but this benefit could not be assessed using the NI
data.

Conclusions
Despite the likely benefit of the telecare service, including peace
of mind for patients and their relatives [23,24], hospital-based
health care use significantly increased after enrollment in the
service. This may simply reflect the increasing health care needs
due to health deterioration over time within an aging population;
with no control data available, it was not possible to quantify
the impact of the telecare service.

This quantification would require a new prospective study with
a control group and, therefore, a randomized controlled trial is
recommended to fully evaluate the potential of telecare services
to improve clinical, humanistic, and economic outcomes across
NI. This should be supplemented by a substantive qualitative
aspect to the research, including interviews with both patients
and their next of kin and the development of a number of case
studies involving patients who engaged with the telecare service.

Acknowledgments
The work was funded by a grant from the Health and Social Care Research and Development Office, a division of the Northern
Ireland (NI) Public Health Agency (grant COM/4943/13). We also gratefully acknowledge the assistance with data access and
linkage provided by the staff of TF3 and the Health and Social Care in Northern Ireland Trusts, Honest Broker Service (HBS),
and Business Services Organisation (BSO) in NI. The HBS is funded by the BSO and the Department of Health for NI.

Disclaimer
The authors alone are responsible for the interpretation of the data and any views or opinions presented are solely those of the
authors and do not necessarily represent those of the Business Services Organisation.

Conflicts of Interest
None declared.

References

1. Leroi L, Woolham J, Gathercole R, Howard R, Dunk B, Fox C, et al. Does telecare prolong community living in dementia?
A study protocol for a pragmatic, randomised controlled trial. Trials 2013 Oct 23;14:349 [FREE Full text] [doi:
10.1186/1745-6215-14-349] [Medline: 24152600]

2. Schermer M. Telecare and self-management: opportunity to change the paradigm? J Med Ethics 2009 Dec;35(11):688-691.
[doi: 10.1136/jme.2009.030973] [Medline: 19880706]

3. The role of telecare in supporting carers of older people. Leneus: the Irish Health Repository. 2011 Sep. URL: https://tinyurl.
com/4cmzkyb7 [accessed 2019-01-01]

4. Milligan C, Roberts C, Mort M. Telecare and older people: who cares where? Soc Sci Med 2011 Mar;72(3):347-354. [doi:
10.1016/j.socscimed.2010.08.014] [Medline: 20880624]

5. Cook E, Randhawa G, Guppy A, Sharp C, Barton G, Bateman A, et al. Exploring factors that impact the decision to use
assistive telecare: perspectives of family care-givers of older people in the United Kingdom. Ageing Soc
2018;38(9):1912-1932 [FREE Full text] [doi: 10.1017/s0144686x1700037x]

6. Watson P, Bearpark T, Ling J. The impact of rapid response and telecare services on elderly and vulnerable residents.
Health Soc Care Community 2021 Jul;29(4):897-904. [doi: 10.1111/hsc.13123] [Medline: 32803816]

7. Steventon A, Bardsley M, Billings J, Dixon J, Doll H, Beynon M, et al. Effect of telecare on use of health and social care
services: findings from the Whole Systems Demonstrator cluster randomised trial. Age Ageing 2013 Jul;42(4):501-508
[FREE Full text] [doi: 10.1093/ageing/aft008] [Medline: 23443509]

8. Stowe S, Harding S. Telecare, telehealth and telemedicine. Eur Geriatr Med 2010;1(3):193-197 [FREE Full text] [doi:
10.1016/j.eurger.2010.04.002]

9. Lynch JK, Glasby J, Robinson S. If telecare is the answer, what was the question? Storylines, tensions and the unintended
consequences of technology-supported care. Crit Soc Policy 2018;39(1):44-65 [FREE Full text] [doi:
10.1177/0261018318762737]

10. Goodwin N. The state of telehealth and telecare in the UK: prospects for integrated care. Int J Integr Care 2010;18(6):3-10
[FREE Full text] [doi: 10.5042/jic.2010.0646]

JMIR Form Res 2022 | vol. 6 | iss. 5 | e22899 | p. 6https://formative.jmir.org/2022/5/e22899
(page number not for citation purposes)

Al-Obaidi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-14-349
http://dx.doi.org/10.1186/1745-6215-14-349
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24152600&dopt=Abstract
http://dx.doi.org/10.1136/jme.2009.030973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19880706&dopt=Abstract
https://www.lenus.ie/bitstream/handle/10147/202411/Telecare%20%28Briefing%20Paper%29%20Web.pdf?sequence=1&isAllowed=y
https://www.lenus.ie/bitstream/handle/10147/202411/Telecare%20%28Briefing%20Paper%29%20Web.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1016/j.socscimed.2010.08.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20880624&dopt=Abstract
https://doi.org/10.1017/S0144686X1700037X
http://dx.doi.org/10.1017/s0144686x1700037x
http://dx.doi.org/10.1111/hsc.13123
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32803816&dopt=Abstract
http://europepmc.org/abstract/MED/23443509
http://dx.doi.org/10.1093/ageing/aft008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23443509&dopt=Abstract
https://doi.org/10.1016/j.eurger.2010.04.002
http://dx.doi.org/10.1016/j.eurger.2010.04.002
https://doi.org/10.1177/0261018318762737
http://dx.doi.org/10.1177/0261018318762737
https://doi.org/10.5042/jic.2010.0646
http://dx.doi.org/10.5042/jic.2010.0646
http://www.w3.org/Style/XSL
http://www.renderx.com/


11. Overview of the UK population: January 2021. Office for National Statistics. 2021. URL: https://www.ons.gov.uk/
peoplepopulationandcommunity/populationandmigration/populationestimates/articles/overviewoftheukpopulation/january2021
[accessed 2022-03-31]

12. 2019 mid-year population estimates for Northern Ireland - summary. Northern Ireland Statistics and Research Agency.
2019. URL: https://www.nisra.gov.uk/sites/nisra.gov.uk/files/publications/MYE19-Summary_1.pdf [accessed 2022-03-31]

13. Subnational population projections for England: 2018-based. Office for National Statistics. 2020. URL: https://tinyurl.com/
3x5pnrt5 [accessed 2022-03-31]

14. Rutherford T. Population ageing: statistics. UK Parliament. 2012 Feb 10. URL: https://commonslibrary.parliament.uk/
research-briefings/sn03228/ [accessed 2022-03-31]

15. Barlow J, Singh D, Bayer S, Curry R. A systematic review of the benefits of home telecare for frail elderly people and
those with long-term conditions. J Telemed Telecare 2007;13(4):172-179. [doi: 10.1258/135763307780908058] [Medline:
17565772]

16. Ní Scanaill C, Carew S, Barralon P, Noury N, Lyons D, Lyons G. A review of approaches to mobility telemonitoring of
the elderly in their living environment. Ann Biomed Eng 2006 May;34(4):547-563. [doi: 10.1007/s10439-005-9068-2]
[Medline: 16550450]

17. Brownsell S, Blackburn S, Hawley M. An evaluation of second and third generation telecare services in older people's
housing. J Telemed Telecare 2008;14(1):8-12. [doi: 10.1258/jtt.2007.070410] [Medline: 18318922]

18. Brewer J, Taber-Doughty T, Kubik S. Safety assessment of a home-based telecare system for adults with developmental
disabilities in Indiana: a multi-stakeholder perspective. J Telemed Telecare 2010;16(5):265-269. [doi:
10.1258/jtt.2010.090902] [Medline: 20501628]

19. Siris S, Selby L, Saag G, Borgström F, Herings M, Silverman L. Impact of osteoporosis treatment adherence on fracture
rates in North America and Europe. Am J Med 2009 Mar;122(2 Suppl):S3-13. [doi: 10.1016/j.amjmed.2008.12.002]
[Medline: 19187810]

20. Istepanian RSH. Telemedicine in the United Kingdom: current status and future prospects. IEEE Trans Inf Technol Biomed
1999;3(2):158-159 [FREE Full text] [doi: 10.1109/4233.767091]

21. Humphreys C. Can smart home technology support older people? Br J Community Nurs 2018 Oct 02;23(9):435-438. [doi:
10.12968/bjcn.2018.23.9.435] [Medline: 30156907]

22. Beale S, Truman P, Sanderson D, Kruger J. The initial evaluation of the Scottish Telecare Development Program. J Technol
Hum Serv 2010;28(1-2):60-73 [FREE Full text] [doi: 10.1080/15228831003770767]

23. Berridge C, Chan KT, Choi Y. Sensor-based passive remote monitoring and discordant values: qualitative study of the
experiences of low-income immigrant elders in the United States. JMIR Mhealth Uhealth 2019 Mar 25;7(3):e11516 [FREE
Full text] [doi: 10.2196/11516] [Medline: 30907741]

24. Karlsen C, Moe CE, Haraldstad K, Thygesen E. Caring by telecare? A hermeneutic study of experiences among older adults
and their family caregivers. J Clin Nurs 2019 May;28(7-8):1300-1313. [doi: 10.1111/jocn.14744] [Medline: 30552788]

Abbreviations
BSO: Business Services Organisation
ER: emergency room
GB: Great Britain
HBS: Honest Broker Service
HCN: Health and Social Care number
HSC: Health and Social Care in Northern Ireland
NHS: National Health Service
NI: Northern Ireland
UK: United Kingdom
WSD: whole system demonstrator

Edited by G Eysenbach; submitted 26.07.20; peer-reviewed by S Chen, E Zafeiridi, D McDonnell, N Layton; comments to author
07.10.20; revised version received 01.03.21; accepted 18.09.21; published 31.05.22

Please cite as:
Al-Obaidi H, Jirjees F, Al-Azzam S, Faith V, Clarke M, Gardner E, Agus A, McElnay J
Telecare Service Use in Northern Ireland: Exploratory Retrospective Cohort Study
JMIR Form Res 2022;6(5):e22899
URL: https://formative.jmir.org/2022/5/e22899
doi: 10.2196/22899
PMID:

JMIR Form Res 2022 | vol. 6 | iss. 5 | e22899 | p. 7https://formative.jmir.org/2022/5/e22899
(page number not for citation purposes)

Al-Obaidi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/articles/overviewoftheukpopulation/january2021
https://www.ons.gov.uk/peoplepopulationandcommunity/populationandmigration/populationestimates/articles/overviewoftheukpopulation/january2021
https://www.nisra.gov.uk/sites/nisra.gov.uk/files/publications/MYE19-Summary_1.pdf
https://tinyurl.com/3x5pnrt5
https://tinyurl.com/3x5pnrt5
https://commonslibrary.parliament.uk/research-briefings/sn03228/
https://commonslibrary.parliament.uk/research-briefings/sn03228/
http://dx.doi.org/10.1258/135763307780908058
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17565772&dopt=Abstract
http://dx.doi.org/10.1007/s10439-005-9068-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16550450&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2007.070410
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18318922&dopt=Abstract
http://dx.doi.org/10.1258/jtt.2010.090902
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20501628&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2008.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19187810&dopt=Abstract
https://doi.org/10.1109/4233.767091
http://dx.doi.org/10.1109/4233.767091
http://dx.doi.org/10.12968/bjcn.2018.23.9.435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30156907&dopt=Abstract
https://doi.org/10.1080/15228831003770767
http://dx.doi.org/10.1080/15228831003770767
https://mhealth.jmir.org/2019/3/e11516/
https://mhealth.jmir.org/2019/3/e11516/
http://dx.doi.org/10.2196/11516
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30907741&dopt=Abstract
http://dx.doi.org/10.1111/jocn.14744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30552788&dopt=Abstract
https://formative.jmir.org/2022/5/e22899
http://dx.doi.org/10.2196/22899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©Hala Al-Obaidi, Feras Jirjees, Sayer Al-Azzam, Verity Faith, Mike Clarke, Evie Gardner, Ashley Agus, James McElnay.
Originally published in JMIR Formative Research (https://formative.jmir.org), 31.05.2022. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Formative
Research, is properly cited. The complete bibliographic information, a link to the original publication on https://formative.jmir.org,
as well as this copyright and license information must be included.

JMIR Form Res 2022 | vol. 6 | iss. 5 | e22899 | p. 8https://formative.jmir.org/2022/5/e22899
(page number not for citation purposes)

Al-Obaidi et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

