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Abstract

Background: Diabetesisincreasing in prevalence and complexity in the care home setting, affecting up to a quarter of care
home residents. Health outcomesfor these residents areimpacted by management of the disease, health care professional s (HCPs)’
decision-making skills within the care home setting, and access to specialist services. The use of technology has the potential to
recognize opportunities for early intervention that enables efficient responsive care, taking afundamental rolein linking the care
home community to wider multidisciplinary teams for support.

Objective: The aim of this paper was to identify evidence that explores factors relevant to the use of technology in and around
the care home setting to aid in the management of diabetes.

Methods: Databases searched using a structured prespecified approach included: PubMed, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), OVID Nursing database, Scopus, MEDLINE, the Cochrane Library, and the King's Fund
from 2012 to 2017: handsearching was undertaken additionally for any gray literature. Preferred Reporting Items for Systematic
review and Meta-Analysis Protocol was used as protocol with Risk of Biasin Systematic reviews atool to assess the risk of bias
across studies. Studies had to includeinterventionsthat combined technol ogy to or from the care home setting to support residents
living with diabetes.

Results: The combined search strategy identified a total of 493 electronic records. Of these, 171 papers were screened for
eligibility, 66 full papers were accessed, and 13 have been included in this study. Qualitative synthesis has identified different
strands of research evidence in what and how technology is currently being used in and around care homes to enhance diabetes
management. New initiatives and implementations of technology and emerging models of carethat included the use of technology
have also been included.

Conclusions: By triangulating the perspectives of HCPs, practitioners, specialists, and members of the care home community,
the authors anticipate that this review will represent an up-to-date, evidence-based overview of the potential for using technology
within the care home setting for diabetes management as well as stimulate research in this area.
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Introduction

Background

The prevalence of diabetes is increasing in paralel with
population aging within the Scottish Highlands [1-3]. It has
been identified that more than a quarter of care home residents
have somekind of diabetes, whether diagnosed or undiagnosed
[4-6] bringing challenges for nursing practice and specialist
care services, accordingly, the need to access specialist services
isincreasing. The population in Scotland is projected to rise by
7% by 2039, with an increase of 85% in those living over the
age of 75 years [7]. With huge increases predicted in the
prevalence of diabetesin elderly persons, and the likelihood of
devel oping diabetes asthey age[8], management of thisdisease
in the care home setting is of paramount importance.

Accessto specialist servicesfor care home residentsliving with
comorbiditiesislimited [9] leaving care home staff continually
seeking to deliver treatments more independently, sometimes
with expectations and demands more than they feel competent
to provide. Residents may be dependent on care home staff in
relation to interventions around diabetes management,
particularly with tasks such as blood glucose monitoring or
insulininjections[10]. Most nursing home residents are unable
to initiate access to doctors or community health care
independently or make their own decisions about self-care
[1,4,11]; therefore, care home staff must become both advocates
and facilitators of care interventions. Today, the advancement
of technology has the potential to influence practice in the
delivery of safe, effective, quality, and seamless care [12] as
well as to promote communication and provide access to
multidisciplinary specialist care[13] aiding clinical support for
residents within the care home community. Moreover, thereis
aneed for trained staff to lead care planning, initiate treatment,
and make independent decisions to support those living with
diabetes. In turn, this should empower care home staff to
contribute to better diabetes management, thus raising the
standards of care within the care home setting. Residentsliving
with diabetes represent one of the most difficult challenges to
health professionals and care home staff in advancing care[14]
and may need to receive care from multiple medical services.
Given that the complications of diabetes and the associated
comorbidities alongside the aging process [1] make residents
potentially more vulnerable, care home staff are challenged in
the provision of care to manage the disease effectively and
influence outcomes.

To support staff and residentsin care homes, clear structureand
collaboration between care home and health care servicesis of
importance. Standardized education and training in relation to
diabetes care and management for care home staff would aid
this process, thus reducing complications and improving quality
of carefor residents[15]. This should include clear accesswith
good communication and support between specialists, primary
and secondary services, and the implementation of defined
standards of care for residents living with diabetes. Diabetes
UK [16] has recognized the importance of providing standards
of care for residents in care homes and published guidance in
2010 setting standards for diabetes care in residential homes,

http://diabetes.jmir.org/2019/2/€11526/

Mathews et al

and multiple care home-specific policies, statements, guidelines,
and recommendations[5,6,17-20] exist to support this approach.
Nevertheless, at least in the Highlands in Scotland, there is
currently no mandatory diabetestraining for staff in care homes,
no defined standards of care for residents living with diabetes,
and no clear protocol for accessing specialist services in the
care home setting, highlighting the need for tighter regulation
to improve care for those living with diabetes in care homes
[14].

There are many emerging and existing solutionsto the provision
of better support for health care professionals (HCPs)
incorporating the use of technology within care delivery. The
Joint AsiaDiabetes Eval uation program advocates anurse doctor
team with a Web-based porta that uses care protocols and a
validated risk engine to provide decision support and regular
feedback [21]. Taking technology-enabled care (TEC) services
forward, lessons need to be learned from good practice to adopt
long-term organizational change on care pathways for the
management of long-term conditions [22]. Health information
technology has been shown to assist in decision support,
improving care co-ordination, communication and therefore
outcomes for older adults [23,24]. Electronic-health
technologies, electronic health records, electronic medical
records, and the use of electronic decision support enabling
collaboration of care, communication and information sharing
between HCPs [25,26] have been found to have a positive
impact in caring for people living with diabetes [27] by enabling
an overview of clinical information and prompts for diabetes
care and management. The Informatics for Diabetes Education
and Telemedicine project individualizes care by using video
conferencing (VC), demonstrating a centralized support
approach in the use of technology to promote education with
personalized behavior goa setting accomplished through
televisits with a nurse manager and dietitian [28]. Despite poor
technology infrastructure and lack of user-friendly technology
training reported by Kolltveit [29], it isalso recognized that the
use of telehealth technology holds considerable potential in the
care home setting, enabling both proactive and reactive
approaches, teamwork, partnership, and harmonization between
allied HCPs granting distant interaction, working in different
settings promoting communication, and, therefore, enabling
early implementation of interventions[29,30]. Furthermore, the
importance of the use of technology to aid social interaction for
older peopleremains, with evidence suggesting that older people
can successfully learn new technological skills, enhancing the
quality of lifewhile being mentally alert and engaged with wider
communities [31-33].

Objective

This study aimed to systematically review the literature to
identify evidence relevant to the use of technology in and around
the care home setting to aid in the management of diabetes as
well as to explore the nature of technologies and how they are
being used to support staff and residents living with diabetes,
identifying and synthesizing existing and new models of care
that hold potential to enhance care and aid management in care
homes.
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Methods

For the purpose of this study, and to clarify, the words care
home community will relate to individuals associated with a
care home, nursing homeor residential home. These may include
residents, carers, managers, staff, nurses, and those who are
connected to the home.

Eligibility Criteria
Studies were selected according to the criteria outlined below.

Study Design

Study characteristics of published or unpublished, controlled
or uncontrolled research study design including both qualitative
and quantitative studies; reports; and case studies have been
selected. Additional methodsto capture further studiesincluded
handsearching and reference and citation checking, which were
undertaken by author 1 (RM).

Included Studies

We considered interventions using any type of technologies
provided by, to, or from the care home setting, that had an
influence on practice assisting in care delivery and interventions
that involved engagement with specialist services, ongoing
treatment management, or communication with wider health
services. Also of interest were new and emerging technol ogical
models of care that provided support for long-term condition
management currently being used in different health regimens
that could be applied to the care home setting. Studiesincluded
were dated from 2012 to 2017. Articles were not restricted to
English language. One article of another language wastrand ated
by Microsoft Edge, devel oped by Microsoft.

Excluded Studies

We excluded studiesthat involved any form of self-management
technology, self-monitoring and self-reporting, mobile digital
platforms, community setups, care at home, home care services,
telecare assistive devices, mobile phone technology, smart care,
smartphones, and smart homecare technol ogy.

Participants

Care home managers, staff, residents, patients, carers, older
persons, and those representing the care home community as
well as General Practitioners, specialists, experts, nurse
practitioners, allied HCPs, and those with a specific interest in
diabetes management were included in this study.

Types of Interventions

We considered any interventions using any types of technologies
provided to, or from the care home setting; the influence of
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technology on clinical practice and care delivery to or from the
care home; and interventions that involved engagement with
specialist services, ongoing treatment, management, or
communication with wider health services.

I nformation Sources

To ensure literature saturation, 7 electronic bibliographic
databases holding peer-reviewed publications of specialist
research design and trusted evidence in hedth care were
identified for their relevance. The databases included were
MEDLINE, CINAHL (Cumulative Index to Nursing and Allied
Health Literature), the Cochrane Library, PubMed, the King's
Fund, OVID nursing base, and Scopus.

Search Strategy

To illustrate methodological rigor in this systematic review, a
robust protocol, the Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA P 2015) [34] (Multimedia
Appendix 1) was used for all potentialy relevant articles to
enhance quality, transparency, and strength. This approach
provides an explicitly planned document supporting consi stent
evidenced-based research integrity in health care as well as
reduced duplication of effort. In addition, Risk of Bias in
Systematic reviews (ROBIS) 2016 [35], anew tool designed to
specifically assess the risk of bias in systematic reviews has
been utilized.

Electronic Search Strategy

This specific search strategy has been developed, performed,
reviewed, and completed by author 1 (RM) with input from a
Highland Health Sciences Librarian (CoM), not otherwise
associated with the project, but with expertise in systematic
review searching to ensurelegitimacy. The structured databases
were searched using a combination of subject headings and
keywords. Concepts were banded together asdescribed in Table
1, with the intent of covering the range of inclusion criteriafor
searching, to provide consistency in the searches across the
databases. A list of the databasesis provided in Table 2.

TheKing's Fund was contacted directly after performing abasic
search using the keywords: diabetes, technology, care homes
and telehealth. This specific database developed an advanced
search using keywords that were then adapted into broader
categories by the King's Fund: (1) care homes and technol ogy;
(2) diabetes and technology in health and social care; and (3)
telehealth, telecare, and telemedicine. Textbox 1 shows an
example search for one database.
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Table 1. Electronic search terms and clustering of components.

DiabetesOR DiabetesMélli- Diabetestype 1 OR Diabetes DKA OR Hetoacidosis Hypo OR Hypoglycemia
tus type 2
AND Technology OR AND Residential care OR~ AND Specialist ServicesOR  AND Residential home AND Nursing home commu-
Nursing care OR Nursing home Carehome  nity OR
OR
Email Delivery of care Integrated Access to services Care home staff
Laptop Specidist care Interdisciplinary Support Nurse
Tablet Specialist nurse Integra Guidelines Senior nurse
Video conference Continuity of care Seamless Diabetes knowledge Senior nurse carer
Digital Primary care Interprofessional Educational package Senior nurse care assistant
eHealth Secondary care Shared Resources Carer
Telephone Service delivery Model of care Frameworks Nursing home staff
Personal computer Manage Community Protocols Care assistant
Educational program Management Information sharing Policy or policies Support worker
Telehealth Intervention Collaborative Information

Table 2. Databasetable.

Database Datesearchcom- Papersidentifiedand Duplicate papers Result and total Full papers ~ Studiesin-
plete titles screened number of abstracts  accessed cluded (N)
screened
PubMed viathe National Center  April 3, 2017 60 10 37 1 1
for Biotechnology Information
CINAHL viaEBSCO April 3,2017 23 2 5 5 1
Scopus via Elsevier April 3,2017 118 8 35 11 3
OVID nursing April 3, 2017 3 0 0 0 0
MEDLINE viaEBSCO April 3,2017 1 1 1 1 0
The Cochrane Library April 3, 2017 Basic search: 9 3 3 0 0
April 3,2017 Advanced search: 99 6 22 8 1
The King's Fund April 3, 2017 Basic search: 3 1 3 1 3
June 9, 2017 Advanced search: 3 12; 10; 23 5,12 3
50; 55; 52
Additional searches April to August 20 0 20 8 2; 1(tobe
2017 published)
Total _a 493 34 171 66 13
3Not applicable.

Textbox 1. Database search for Scopus.

(TITLE-ABS-KEY (diabetes OR “diabetes mellitus’ OR “diabetes type 1" OR “diabetes type 2" OR “diabetes type one” OR “diabetes type 2" OR
dka OR hypoglycaemi* OR ketoacidosis)) AND ((TITLE-ABS-KEY ((technolog* OR email OR laptop OR tablet OR telephone OR digital OR ehealth
OR videoconference OR vc OR pc OR “ persona computer” OR telehealth OR “educational program””))) AND (TITLE-ABS-KEY ((“resident”*
care€’ OR “nurs* care” OR “delivery of care” OR “specialist care” OR “specialist nurse” OR “continuity of care” OR “primary care” OR “secondary
care” OR “servicedelivery” OR “manag” ORinterven*))) AND (TITLE-ABS-KEY ((“specidist care” OR integrated OR interdisciplin* OR intergrat*
OR seamless OR inter*profession* OR shared OR “model of care¢’” OR community OR “information sharing” OR collaborative))) AND
(TITLE-ABS-KEY ((“resident* home” OR “nursing home” OR “care home” OR “accessto services’ OR support OR guideline* OR framework* OR
protocol* OR resource* OR “diabetes knowledge” OR “education* package” OR policy OR policies OR information))) AND
(TITLE-ABS-KEY ((“ nursing home community” OR “care home staff” OR nurse OR “senior nurse” OR “senior nurse carer” OR snca OR carer OR
“nursing home staff” OR “care assistant” OR “support worker”)))) AND (LIMIT TO (PUBYEAR2017) OR LIMIT- TO (PUBYEAR , 2016) OR
LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO PUBYEAR ,2014) OR LIMIT-TO (PUBYEAR, 2013) OR LIMIT-TO PUBYEAR, 2012))
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Study Records

Selection Process

To enhance objectivity, 2 reviewers (authors 1 and 3)
independently screened titles of electronic records generated
by the search against the inclusion and exclusion criteria. Full
abstracts were obtained for al the titles that appeared to meet
the inclusion criteria. This process is shown in Figure 1 [36].
Author 1 independently reviewed abstracts followed by an
independent review by author 3. Authors 1 and 3 were not blind
to the journal titles or study authors. For neutral papers,
decisions were made through discussion, and full-text articles
were then accessed for inclusion.

Data Collection Process

To extract relevant data from included studies, adata extraction
form was devel oped before the search by author 1, adapted and
based on an extended PICO (population, intervention,

Mathews et al

comparison, outcome) design [37-40] as a framework before
proceeding with qualitative synthesis to identify themes
(Multimedia Appendix 2). Elements of the studies addressed
the following: author, study vyear, country, title, group
covered/participants, study design, aim or discussion of the
project or service, intervention, key findings, and planned or
actual effectiveness. Individual studies or reportsthat consisted
of multiple interventions were combined.

Outcomes and Prioritization

Primary Outcomes

The primary outcomes were to pull together existing forms of
technology that are being designed to facilitate integrated
working between allied health professionals and the care home
community, and to highlight and expand the understanding of
the use of technology-enabled approaches to diabetes
management within the care home setting.

Figure 1. Selection process using Preferred Reporting Items for Systematic review and Meta-Analysis (PRISMA P 2009).
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Secondary Outcomes

The secondary outcomesincluded informing health care policy
decisionsby standardizing diabetes education and training within
the care home setting for staff and bringing in defined standards
of care for those residents living with diabetes. Undertaking
evidence reviews for new and emerging models of care will
help us to understand preconditions for success, learning from
other care settings and countries.

Risk of Bias of I ndividual Studies

To determinetherisk of biaswithin included studiesand identify
any concerns with the review process, the methodological

Mathews et al

quality of studieswas assessed using ROBIS 2016. Asbias can
ariseat all stagesof the review process, assessment was executed
for each study throughout using the ROBIS tool and was
completed in 4 domains as shown in Table 3. However, no
studies have been excluded based on the quality of bias. Phase
1 ng relevance: this process was covered by devising a
prespecified data extraction form adapted and based on an
extended version of PICO. Phase 2 identified concernswith the
review process and phase 3 judges the overall risk of bias and
are shown in Table 3.

Table 3. Determining Risk of Bias of Studies

3. Datacollection and
study appraisal

4. Synthesisand findings

Risk of biasinthereview

3.1 were efforts made to
minimize error in data
collection?; 3.2 Were
sufficient study character-
istics available for both
review authors and read-
ersto interpret the re-
sults?; 3.3 Were al rele-
vant study results collect-
ed for use in the synthe-
sis?; 3.4 Wasrisk of bias
(or methodol ogic quality)
formally assessed using
appropriate criteria?, 3.5
were efforts made to
minimize error in risk of
bias assessment?

Concerns regarding
methods used to collect
dataand appraise studies

4.1 Did the synthesis in-
clude al studies that it
should?; 4.2 Wereall rel-
evant study results col-
lected for usein the syn-
thesis?, 4.3 Was the syn-
thesis appropriate given
the nature and similarity
inthe research questions,
study designs, and out-
comes across included
studies?; 4.4 Was be-
tween-study variation
minimal or addressed in
the synthesis?; 4.5 Were
the findings robust, for
example, as demonstrat-
ed through funnel plot or
sensitivity analysis?; 4.6
Were biasesin primary
studies minimal or ad-
dressed in the synthesis?

Concerns regarding the
synthesis

A. Did the interpretation
of findingsaddressall the
concernsidentified in
domains 1to 4?; B. Was
the relevance of studies
to the reviews research
guestion appropriately
considered?; C. Did the
reviewers avoid empha-
sizing resultson the basis
of their statistical signifi-
cance?

Risk of biasinthereview

Domain 1. Study €ligibility crite- 2. Identification and selec-
ria tion of studies
Signaling 1.1 Did the review ad- 2.1 Did the search in-
questions hereto predefined objec- clude an appropriate
tivesand eligibility crite- range of databases/elec-
ria?, 1.2 Werethe€ligibil-  tronic sources for pub-
ity criteriaappropriate  lished and unpublished
for thereview question?; reports?; 2.2 Were meth-
1.3Weredligibility crite- ods additional to
riaunambiguous?, 1.4  database searching used
Wereall restrictionsin  to identify relevant re-
eligibility criteriabased  ports?, 2.3 Were the
on study characteristics  termsand structure of the
appropriate?, 1.5 Were  search strategy likely to
any restrictionsin dligibil-  retrieve as many eligible
ity criteriabased on studies as possible?; 2.4
sources of information ~ Were restrictions based
appropriate? on date, publication for-
mat, or language appropri-
ate?; 2.5 were efforts
made to minimize error
in selection of studies?
Judgement  Concerns regarding Concerns regarding
specification of study eli- methods used to identify
gibility criteria and/or select studies
Results
Overview

A summary of al the information studies is provided in Table
4.

Data Synthesis

Summary of Using Risk of Biasin Systematic Reviews

Due to the diversity of mixed-methods studies included in this
analysis, the use of ROBIS 2016 proved challenging. The risk

http://diabetes.jmir.org/2019/2/€11526/

of biaswas rated as low for 10 studies; the findings from these
studies are likely to be reliable according to ROBIS. Phase 2
did not raise concerns with the review process; concerns were
identified by the authors and addressed in the study conclusions.
For the 3 studies viewed as the unclear risk of bias, these
included reports of various implementations of telehealth,
telemedicine, and telecare, such as TEC services across the
United Kingdom, including case studies, pilot programs and
vision statements; therefore, there was insufficient information
reported to make a judgment on biases. However, these studies
were included in the synthesis.
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Table4. Summary of information of studies.
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Study; location

Groups, participants  Study design  Aim or discussion

covered and sample
size

Typesof technology intervention

Key findings and planned or actual
effectiveness

Study 1: Fox et a
(2013) [41];
United Kingdom

Study 2: Benetos
et al (2013) [42];
France

Study 3: Kilvert
& Fox (2015)
[43]; United
Kingdom

Study 4: Hausken
& Graue (2013)
[44]; Norway

Care home man-

Mixed-meth-

Diabetes manage-

agers, Senior nurses odsapproach ment in care homes

from care homes;
Health care assis-
tants from care
homes; Domiciliary
managers from care
homes; Combined
sample of n=779 (20
studies)

Elderly, frail resi-
dentsin care homes
living with diabetes
and related comor-
bidities, samplesize
n=339 and n=675
(15 studies)

Older people living
with diabetes with
reference to the care
home setting; sam-
ple size audit:
49,000; 2 case stud-
ies

HCPsin nursing
homes who care for
older peoplewith di-
abetes; sample size:
20 HCPs

Mixed-meth-
ods ap-
proach, com-
pilation of
simple prag-
matic advice
for HCPs.

Casestudies,
focus
groups, and
audit.

Mixed-meth-
odsapproach

and the use of guide-
lines for good stan-
dardsof careinresi-
dential and nursing
homesin the United
Kingdom

Initiatives for dia-
betes management in
nursing homes.

Recommendations
and acknowledg-
ment of policiesand
guidelinesrelating to
diabetes manage-
ment.

Adequate training
and support for en-
hanced professional
competence of dia-
betesmanagement in
nursing homes and
home-based ser-
vices.

Workshops led by health care
professionals including focus
group to identify key educational
needs; educational presentation
using VC? and electronic learn-
ing

Pragmatic advice for HCPL
concerning the management of
elderly, frail diabetic patients
tailored by a multidisciplinary
team of French experts; eye slit
lamp technology used by visiting
HCP to the care home

Improved technology using smart
glucose meters; basal bolus
regimes; insulin pumps and
CGMS.

Educational training using apilot
program for health care workers;
online learning and Web-based
technology a potential source.

Identification of lack of written
policy for diabetes management,
knowledge, and training for staff
in diabetes care, inadequate assess-
ment of residents, lack of commu-
nication and specialist support
from diabetes team, lack of re-
sources for identification of risk
of diabetes, accessto specialist
services, care planning and quality
indicators. Educational needs sup-
ported by electronic learning seen
as an inferior form of education
when compared with askilled, ex-
perienced educator.

To prevent complications associ at-
ed with diabetesand comorbidities
with emphasison personal individ-
ual care planning for residents to
adapt and individualize treatment
together with education and train-
ing of patient, family, physician,
nurses, and carersincluding indi-
vidualized monitoring of glycemic
targets. Access to specidistsis
recommended to be onsite.

CGM could be employed to alert
carers of undesirably low or high
blood glucose levels, recognition
of the need to individualize treat-
ment, inability to access education,
and training and communication
between care home and primary
care poor. Guidance produced by
Diabetes UK

In Norway, it isalegal require-
ment to educate specialist health
careworkersto promote enhanced
professional competence and en-
sure knowledge transfer between
HCPs. Nurses and nursing aides
are recognized as having different
educational needs. This program
provided enhanced evidence-based
practice skills. Further research is
recommended in this area
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Study; location  Groups, participants  Study design  Aim or discussion  Typesof technology intervention  Key findingsand planned or actual
covered and sample effectiveness
size
Study 5: NHS Carehomesandthe Casestudies Variousimplementa= Teleswallowing to provide Re-  Variousimplementations of tele-
England (2015)  carehomecommuni- and reports  tionsto develop mote Assessment Providing Inter-  health, telemedicine, and telecare
[45]; United ty; sample NH e technological initia=  ventions for Dysphagia including technol ogy-enabled care
Kingdom ports and case stud- tivesbetweencare  (RAPID); telehealth systemus-  services across the United King-
ies about care ser- home and care ing atablet to aid caregiver using  dom between care homesand care
vicesin England provider toensure  the National Early Warning providers. New and proactive ways
representing 9 areas multidisciplinary Score (NEWS) as monitoring of the delivery of safe, effective
across the United team engagement  tool acrosstheboard; UsingFLO  care.
Kingdom (Sunder- and reshape how with Skype by live streaming
land, Nottingham- careisdelivered with General Practitioners’ for
shire, London, Sus- across England ward rounds. Promoting commu-
sex, Stoke-on-Trent, nication by fax, android tablet,
Shropshire, Telford, two-way video links, telecare
Calderdale, monitoring equipment with on-
Airedale, and Black- linetoolkitsfor all HCPs. Secure
pool) email accounts, shared directory
created; standardized documenta-
tion with structured messages
developed to anational care
standard to ensureM DT€ engage-
ment and support with each oth-
er. Android tablets for monitor-
ing telehealth system alerting
staff early to initiate early inter-
ventions aiding to avoid admis-
sion to hospital. Care homes us-
ing secure email to improve the
flow of information and commu-
nication in and out of care
homes; online toolkit for staff;
telehealth system to dert changes
in patients' observations, for ex-
ample, monitoring the risk of
falls. Two-way video link be-
tween care home and clinicians.
Study 6: Carlisle Health practitioners Mixed-meth- Toexploretheimple- Telehealth using home monitor-  Definitive conclusions not possible
& Warren (2013) and patients; sample ods mentation of atele-  ing and videoconferencing with  because of limited sample size.
[30]; Australia size; 2-arm prospec- health servicewithin  thediabetes care coordinator and However, results showed that par-
tive RCT'; n=210 acoordinated model  Gpd o resplve emerging clinical  ticiPants were keen to engage in
o_f care for chronic complications; regular emailed tel ehef_alth, interpersonal skllls,_ a_nd
disease manage- reports; broadband communica-  OPerational factorswereidentified
ment. tion: telephone contact as re- as key enablers. Positive working
quired relationships were identified as
important for sustaining engage-
ment with telehealth. Benefits of
telehealth such as greater access
to health care services, improved
health outcomes, and effective
servicedelivery. It dso highlighted
the complexity of chronic disease
management positively influenced
by the effective implementation of
telehealth.
Study 7: Cook et Residential and Qualitative ~ Aligning accessto  Enhanced health careinfrastruc-  Multiple competencies are re-
al (2017) [46]; nursing home com-  using con- GP, practice and ture for care homeresidentsus-  quired by the HCP to provide pre-
United Kingdom munity; GPsand al- structionist  older people, nurse  ing acommunity-based virtual ~ ventative care, the complex man-
lied health care pro- methodology specialists with care  ward providing regular case agement of frailty, comorbidity,

fessionals; sample
size (study 1) n=45;
(study 2) n=28

homes using the
whole systems ser-
vice delivery model
approach.

management. MDT hedlth profes-
sionals are then drawn into the
group on a case-by-case basis.

and end-of-life care can only be
achieved through multisector and
multi-professional working. The
whole systems approach enables
practitioners to share information
and knowledge, problem solve and
deliver coordinated care.
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Study design  Aim or discussion

Types of technology intervention

Key findings and planned or actual
effectiveness

Study; location  Groups, participants
covered and sample
size

Study 8: Brown  Npd' and RNS car-

etal (2016) [47];  ing for the older

United States population of pa-
tients with long-
standing diabetes;
sample size n=52

Study 9: Allied professionals,

Spanakis et al patients, and special-

(2012) [48]; Eu- ists; sample: doctors,

rope nurses, social scien-
tists, technical per-
sonnel, patients, car-
ers, nutritionists, and
lawyers

Study 10: Wildet  Carehomecommuni-

al (2014) [49];
United Kingdom

ty including staff,
relatives, residents,
and carers attached
to the care home;
sample care staff:
n=20; residents
n=10; and relatives
n=10

Study 11: Mason
(2012) [50];
United Kingdom

CareHome Commu-
nity; sample work-
shop participants

Carehomecommuni-
ty; 761 studies
mapped

Study 12: Brittain
et al (2016) [51];
United Kingdom

Quality im-  New model of dia-

provement  betesmanagementin

projectand  chronic care deliv-

pilotinter-  ery.

ventionlongi-

tudinal co-

hort evalua-

tion

Qualitative  New caremodelsin-

using focus  corporating ad-

groups vanced ICT! to sup-
port diabetes man-
agement inclinical
applicationsCGM in
different health care
regimes, to integrate
clinical and organiza-
tional workflows
with external health
information systems.

Qualitative  Views and percep-
tions of the care
home community on
therole of technolo-
gy design and the
potential value of
using technology for
the care of older res-
idents.

Report: Vi-  Central to meeting

sionof the  the needs of older

CareHome peoplein care

of the Future  homes, with afocus
on the delivery of
care using technolo-
gy toimprove the
lives of residents.

Rapid evi- To underpin the

dencesynthe-  spread of new mod-

sis elsof care by con-

ducting arapid syn-
thesis of evidence
relating to enhancing
hedlthin care
homes.

Care coordination using tele-
health, for education and virtual
outreach clinic; Communication
between veteransand hedlth care
providers using protocols and
documentation template; regis-
tered nurses provided patient ed-
ucation coaching in addition to
protocol -adjusted medications;
and transmission of blood glu-
cose management viatelephone

REACTION Platform viathe
Web to integrate care; insulin
pumps; €electronic hedlth for inte-
grated care space; closed-loop
system aiding management of
diabetes using ICT; glucose
monitoring system; ICT toolsfor
health care support; feedback
provision to the point of care;
integrative risk assessments
Web-based; and electronic patch
sensors

Future devel opment of technolo-
gieswithin care homes consider-
ing: environment; assistive de-
viceslinksto the community as-
sociated with atherapeutic ap-
proach; assessment tools; links
to MDT; telecare; wireless sen-
sors; telehealth; and virtual exter-
nal access; speech recognition

Technology for staff supporting
care delivery in the care home
setting. Technology to keep peo-
ple mentally alert and engaged
with the outside world; checking
systems for staff and residents;

tablets and computers, GPS¢
trackers; medication reminders;
epilepsy monitors; lifestyle and
behavioral monitoring; video
conferencing; telemedicine; infor-
mation sharing via the Web; and
environmental technologies
technology tailored to meet indi-
vidual needs

Technology: cost, ease of use,
and staff demands; Workforce:
interventions promoting positive
joint working within the care
home; Communication and en-
gagement- tools to structure
communication have the poten-
tial to enhanceclinical outcomes,
and Evaluation: insufficient data
reported.

RNs use of didactic training, ac-
cess to NP team |eader partnering
with patients, the use of a mentor,
the use of medication titration us-
ing protocols and support from a
clinical team to ensure safe, time-
ly, and efficient care.

Technology allowing for amore
accurate, faster responseto crisis
aswell as better overall manage-
ment in the prevention of compli-
cations of the disease. Advanced
ICT and wireless technologies to
enable continuous monitoring and
automated closed-loop delivery of
insulin viaan insulin pump. The
REACTION platform endeavors
to provide integrated, professional,
management, and therapy services
using new chronic care modelsfor
diabetes patientsin and across Eu-
rope.

Considerations for the develop-
ment of design and technology,
preparation for theintroduction of
technol ogy would increase uptake,
older people can learn new techno-
logical skills. To create technology
that recognizes residents’ long-
term care needs enabling and em-
powering residents with the aim
of improving the overall quality of
life. Lack of researchin thisarea
isalimitation.

Future aspirations and visions for
thefuture of care homesto primar-
ily improve the quality of lives of
residents promoting changing the
landscape of care homes, work-
shops, staffing devel opments, care
regulation and environment. A
clear vision for the care home set-
ting to be seen asacommunity hub
enabling world-class coordinated
leading quality care.

Digital technology has multiple
potential applicationsin care

homes. The use of SBAR' asa
standardized tool to structure
communication. Cost, ease of use
and staff demands identified as
both barriers and facilitatorsto the
implementation and use of technol-

ogy.
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Types of technology intervention

Key findings and planned or actual
effectiveness

Study; location  Groups, participants  Study design  Aim or discussion
covered and sample
size
Study 13: Ben-  Patientsliving with  Mixed-meth- Current develop-
hamou et al diabetes; sample: odsreview  mentsof information
(2013) [52]; n=163, older diabet- technology for the
France icindividuals management of dia-

betes

Telemedicine delivery platform
involving doctorsand nurse edu-
cators; telemonitoring; Web-
based programsto enabl e collab-
orative access to patient medical
records. Downloadabl e capillary
glycemic data; feedback with
GPs via telephone consultations
enabling real-time decision sup-
port; blood glucose onlinediary;
secure messaging system; and

The use of information tools, spe-
cific software, and the internet
provides support and encourages
behavior necessary to prevent
clinical inertiaand effectively
manage diabetes by improvement
of therapeutic compliance through
motivational support. The develop-
ment of telemedicine and mobile
internet contributes to better dia-
betes management for the user.

educational websites

8/C: video conferencing.

PHCP: hedlth care professional.

SCGM: continuous glucose monitoring

INHS: National Health Service

EMDT: multidisciplinary team.

fRCT: randomized controlled trial.

9GP: general practitioner.

ANP: nurse practitioner.

IRN: registered nurse.

IICT: Information and Communication Technologies.
KGPS: Global Positioni ng System.

ISBAR: Situation, Background, Assessment, Recommendation.

Discussion

Search Outcome

This systematic review synthesizes the database results of
relevant studiesin the use of technology in and around the care
home setting to support the care home community and staff
responsible for the care of residents living with diabetes.
Considerations for the development of design and technology
included views and perceptions of the care home community
on therole of technology design and the potential value of using
technology for the systematic management of diabetesin older
residents. Studies highlighted that thereisacomprehensiverole
for co-design in the way that technology can be used within the
care home setting for empowering care homes. Supporting
technologies and monitoring devices are being used together
with telephone calls, interactive Web-based management
systems, educational websites, and multidisciplinary
communication. Thisreview highlightsthat technol ogy solutions
are being sought and used; however, uptake of the use of
technology is slow to progress and training and support in the
use of telehealth technology is crucial to aid HCPs.

Most studies included multifaceted interventions necessary to
effectively manage diabetes. However, despite the broad
inclusion criteria, limited research was found in this area. It is
clear that multiple competencies arerequired by care home staff
to individually manage cases of elderly residents living with
diabetes; fundamentally, it is knowledge, skills, and the ability
of care home staff to access specialist support and services that
affect the quality of carefor residents helping to prevent clinical
inertiain diabetes management including care coordination and

http://diabetes.jmir.org/2019/2/€11526/

feedback provision to the point of care and standardized tools
to structure communication [48,51,52]. To prevent complications
associated with diabetes and comorbidities, personal individual
care planning for residents to adapt and individualize treatment
initiatives for diabetes management in nursing homes was
emphasized [42].

Educational needsfor care home staff are being recognized and
supported [41-44,47] by using technol ogical interventionssuch
as VC dongside educational workshops, pilot programs,
electronic learning (e-learning), and websites [41,45,48,49,52]
including Web-based |earning and information communication
toolkits [44,45]. The significance of design and support is
recognized within studies rating the suitability of blended
learning as an approach to education, including a combination
of hands-on skills-based training from experts to enhance
evidence-based practice skills in addition to using Web-based
or e-learning facilities.

Technology being used in the care home setting by visiting
HCPswas al so reported alongside individual care planning and
individualized monitoring for glycemic control [42,43]. More
frequent use of insulin pumps, continuous glucose monitoring,
and smart meters with feedback systems was aso found
[43,47,48]. Positively reported to aid in diabetes management
was the use and development of telemedicine, telehealth and
telecare, TEC services, and Web platforms supported by the
use of tools to communicate [30,45,47,49-52]. Two-way video
links, virtua wards, and Android tablets alowed
multidisciplinary team communication, integration, and care
coordination [45-48] providing support for both patients and
those caring for them. Environmental assistive devices,
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computers, trackers, monitors, and tablets are used to promote
mental engagement with the outside communities and support
networks including family [51], and they take a therapeutic
approach with the aim to empower residents with a view to
improve the overall quality of care and quality of life for
residentsin care homes [49,50].

Limitations

Promoting systematic reviews as best practice hasitschallenges,
it is thorough and therefore time-consuming as well as
labor-intensive, requiring collaboration between authors. Data
and methodology were poorly described in some studies and
nonexistent in others; homogeneity from different study designs
meant that we found considerable diversity of studies, reports,
and case studies, which made it difficult to assess the risk of
bias. Particularly, the limitation of the methodology used in this
review was the information used for the analysis procedure
based on the availability and quality of data to assess the risk
of bias. However, some studies were written by expertsin this
field who were able to guide analysis and determine these
objectives. Some included studies of qualitative nature were
inappropriate for this approach, and therefore, the strengths of
these studies needed to be balanced against the practical
limitations of being ableto determinetherisk of bias; no studies
were excluded on the basis of quality.

Conclusions

To summarize on existing evidence and approaches found by
conducting this review, there is limited published evidence of
a standard practical role for technologies connecting the care
home community with diabetes support, education, resources,
and systems. There are many emerging forms of technology to
enhance, support, and inform decisions about the management
of residents’ diabetes care; however, there is no standardized
approach to address access to specialist support or definitive
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standards of carein relation to diabetes management in the care
home setting.

The use of technology has the potential to initiate early
intervention, enable efficient responsive care, and most
importantly, link the care home community to multidisciplinary
clinical teams for support and communication. Therefore,
standards need to be established with regard to care and
management, with guidelines put in place. This includes
mandatory educational frameworksfor care home staff providing
access to education and training so that the staff can maintain
health and socia care clinical competencies across the board.
Improved diabetes education for care home staff isanimportant
approach to improved diabetes management and the delivery
of quality care.

Learning from examples of existing TEC and looking at new
ways that health care technologies can help to provide a
proactive approach in linking care homeswith community health
care services will assist in managing symptoms and reducing
the impact of complications and hold potential to improve
patient care pathways. Initiatives using technology to help
support continuity of care for older people living with diabetes
in the care home setting with complex care needs should be
explored further.

Carehomesplay avital rolein the provision of support and care
for most elderly members of our society for long-term care.
Future aspirations for the care home setting are for care homes
to be recognized as providers of safe, high-quality,
individualized, and coordinated care. To achievethisfully, care
home staff need to be supported in the delivery of excellent
standards of care, being involvedin new and cregtive approaches
to the delivery of care. Nevertheless, engaging care home staff
with a shared interest in improving the care of older people in
care homesis multifaceted. Understanding how anew initiative
or model of carewill influence outcomesfor care homeresidents
has the potential to increase support for achangein practice.
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