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RESEARCH ARTICLE
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aCentre for Arts, Memory and Communities, Coventry University, Coventry, UK; bNIHR Devices for Dignity MedTech Co-operative, UK,
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ABSTRACT

Evidence suggests that much of the digital technology available and provided to older adults to
enable self-management of long-term conditions is under-utilised. This research focuses on
three conditions prevalent amongst older adults: diabetes, dementia and chronic kidney disease
and explores the individual enablers and barriers to the use of digital self-management technol-
ogy. The paper reports findings from a series of three systematic reviews of qualitative research
(qualitative evidence syntheses). These reviews informed the design of a Delphi study. The first
round of the Delphi involving 15 expert interviews is reported. The findings highlight common
themes across the three conditions: how technology is used; barriers to use; assessing individual
needs when selecting technology; support requirements; multi-functional self-management tech-
nologies; trust, privacy and data sharing; achieving accessible and aspirational design. Some
emerging recommendations have been suggested to guide the design, and provision of tech-
nology to older adults. These will extended and refined through subsequent rounds of the
Delphi method.
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1. Introduction

Self-management technology that has proven to be

clinically effective can remain underused, or aban-

doned by older users of health services [1]. Examples

of self-management technologies include home dialy-

sis machines, alerts systems, smart insulin pens, gluc-

ometers, intelligent medication dispensers, voice

reminders, electronic memory aids, etc. Whilst clinical

trials and evaluations may prove the technology

works, they do not always ensure the technology is

accepted and can, and will, be used [2]. Unused tech-

nology can lead to poor management of health, lower

quality of life and further medical complications [3]. As

a result, older people may not experience the benefits

offered, manage their condition less effectively [4],

whilst wasted equipment and increased treatment

costs places a heavy financial burden on the health-

care system [5].

Smartphones and tablets continue to offer increas-

ing functionalities (such as geographical positioning,

sensors, computing power, and interactivity).

Collectively they have transformed the way mHealth

(services that support personal healthcare through the

use of mobile technologies) interventions support

chronic disease management and self-management.

Examples include access to, and ownership of, elec-

tronic records, self-monitoring and record-keeping,

contact with the health professional team, patient

education and information, activity planning for daily

living and devices to stimulate activity, or cognition.

Research has explored the systematic factors, bar-

riers and enablers to the development, adoption and

uptake of technology in health and social care [6].

Despite this, issues remain at the individual level in

terms of provision, acceptance and use, especially

amongst older adults. We sought to better understand

these reasons in relation to the self-management of

chronic kidney disease (CKD), dementia and diabetes;

three common conditions that manifest themselves in

a senior population (e.g., 65 years old plus) [7–9].

Support for self-management can be assumed to

share similarities across these three conditions (for

example the need to manage medication, following
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guidelines, make decisions). At the same time, each

condition has a specific disease profile that imposes

extra requirements on any supportive technology, per-

son who is self-managing and their social sup-

port network.

This research aimed to identify the individual ena-

blers and barriers to the use of digital technology for

the self-management of diabetes, dementia and

chronic kidney disease by older adults. In the longer

term, the team seek to develop recommendations and

interventions for practitioners and technology devel-

opers to guide the design of, and provision of tech-

nology to older adults. As outlined below three

systematic reviews of qualitative research (qualitative

evidence syntheses) were undertaken; one focussed

on each of chronic kidney disease, diabetes and

dementia. These reviews sought to inform a Delphi

study to build consensus through systematic collection

and aggregation of expert views on the

review findings.

2. Systematic reviews of qualitative studies

The value of theory-based, document-driven, and user-

centred frameworks in the development of digital

technology is increasingly recognised [10,11].

Although the use of literature reviews in intervention

development is well established, fewer instances make

use of systematic reviews, and even more so of sys-

tematic reviews of qualitative research (qualitative evi-

dence syntheses) [12]. Methods for reviewing

qualitative evidence are now well developed with

three principal methods to the fore; thematic synthe-

sis, framework synthesis and meta-ethnography. In

planning to inform the development of digital tech-

nology for the self-management of long-term condi-

tions by older adults, we recognised that relevant

research would likely lack the richness required for an

interpretive method such as meta-ethnography.

However, the team wanted to harness the value of

available theoretical frameworks and this positively

affirmed the usefulness of a framework synthesis-

based approach [13,14]. The aim was to identify the

individual enablers and barriers to the use of digital

technology for the self-management of long-term con-

ditions by older adults in the highly prevalent condi-

tions of diabetes, dementia and CKD through

three reviews.

2.1. Review process

An outline of the seven-step review process [13] is

briefly characterised in Table 1.

Searches were undertaken for studies published in

English between January 2011 and December 2020 to

reflect current technologies. The following databases

were searched, as well as publications identified

through reference checking: PubMed/MEDLINE,

PsycINFO, EMBASE, CINAHL, Scopus, the Web of

Science indexes. The review only considered studies

with qualitative outcome and design and where the

majority of participants included were 65 years

or older.

Abstracts identified by the searches were evaluated

and potentially eligible articles selected for full text

review. A pilot selection exercise was undertaken by

two reviewers using a random sample and the criteria

amended as required. Any discrepancies were resolved

by discussion between the reviewers.

The team selected a framework based on the

Seniors Technology Acceptance Model [15] as a struc-

ture against which to extract data and analyse results.

Data were extracted using a standardised data extrac-

tion table to assign the main themes to the

Table 1. Seven step framework synthesis process.

Step Processes

Step One Identify clearly formulated question: What are the experiences and attitudes of older adults with chronic kidney
disease (CKD), dementia or diabetes in relation to the use of technologies to support self-management?

Step Two Systematically identify relevant primary (CKD;
dementia) or review studies (diabetes)

Identify relevant (“best fit”) frameworks,
conceptual models and theories (11 theories)

Step Three (a) Identify the best fit a priori framework
(Senior Technology Acceptance Model (STAM)
for use in extraction and synthesis

(b) Extract data on study characteristics from
included studies to Google Forms and
appraise quality of studies (CASP qualitative/
SBU QES checklists)

Step Four Code evidence from included studies against the a priori (STAM) framework
Step Five Create new themes using secondary thematic analysis for evidence outwith the framework
Step Six Produce new framework from a priori and novel themes supported by the evidence
Step Seven Revisit evidence to explore relationships between themes or concepts to create a model. “Test” the synthesis

and model by exploring dissonance and variation in quality
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predetermined categories. The extraction included a

mix of descriptive variables about the subjects (age

group, gender, clinical condition, rural/urban residen-

tial area, income, and level of management) and the

study (place of publication, number of participants,

technology type). The populated framework was used

to code the key themes from each of the studies to

determine how each of them relate to one another.

By conducting the three syntheses as a sequential

series, the team was able to build in incremental

learning from the methods and the findings of succes-

sive reviews, and focus on new, unique and emerging

findings rather than restating common features. We

started with CKD because it was conceptually the

most straightforward with a relatively manageable lit-

erature. We then proceeded to dementia, with the

added complexity of cognitive difficulties. Finally, the

third of the reviews, in diabetes, was principally used

to confirm and augment the developing framework

and, in view of the sizable literature, was constrained

within a review of reviews (“mega-aggregation”) [14].

Table 2 captures the characteristics of the

three reviews.

The methods of the three reviews are available in a

formally registered open access protocol: Identifying

individual enablers and barriers to the use of digital tech-

nology for the self-management of long-term conditions

by older adults (PROSPERO 2021 CRD42021237745

Available from: https://www.crd.york.ac.uk/prospero/dis

play_record.php?ID=CRD42021237745).

2.2. Common issues across conditions

The in-depth findings will be extensively documented

in a set of three condition specific publications. This

paper briefly characterises some of the principal

themes across the three syntheses.

2.2.1. Challenges attributable to ageing

An older person’s use of technology is determined by

multiple factors including their previous knowledge,

age, the symptoms and severity of their condition, the

therapies that they are receiving, motivation, digital

literacy, levels of support, language and communica-

tion skills, age-related mobility or cognitive restric-

tions, and behavioural choices [15,16]. Their need for

information may also be influenced by their support

networks, including their significant others, and their

relationship with their health professional team [16].

Surprisingly little attention is paid to functional dif-

ficulties in the use of technology attributable to age-

ing itself (e.g., manual dexterity and vision difficulties)

[17,18]. The focus of studies is typically on the condi-

tion itself which may or may not be directly associated

with ageing. Of greater importance seems to be gen-

erational aspects associated with ageing – a lack of

intuitive knowledge about how smart technologies

operate, an absence of a willingness to learn new

skills, and a lack of motivation to use technology to

address the challenges faced [19]. Not to be over-

looked is the importance of co-morbidities or other

pertinent symptoms; for example, chronic disease may

also be associated with fatigue, which may impair pro-

longed use of mobile apps. A recent qualitative scop-

ing review on the use of smartphone technologies

confirmed a relative lack of a gerontological focus in

studies of smart device usage [20].

2.2.2. Use of devices for self-management

The findings for the three reviews reflected use of

smart devices in line with eight self-management

strategies identified by Kim and Lee 2017 [20] (see

Table 3). Self-monitoring, automated feedback

[19,21,22], and patient education appeared to be the

most commonly used self-management support strat-

egies [1]. Dementia carried a distinctive use; unlike the

other two conditions, in the importance of cognitive

stimulation in the form of games, puzzles, etc.

2.2.3. Attitudes towards technology

Relatively few older people are interested in technol-

ogy for its own sake [23]. Typically, they want to know

what activities the technology will help them to carry

out. Many older people are aware that technologies

Table 2. Overview of study selection process.

Chronic Kidney Disease
(Review 1)

Dementia
(Review 2)

Diabetes
(Review of Reviews 3)

Databases searched Ovid MEDLINE, PsycInfo, EMBASE, CINAHL,
Scopus and the Web of Science indexes (English only, 2010–2021)

Records identified from databases 1027 1627 482
Records screened 915 1037 314
Reports sought for retrieval 45 32 50
Reports assessed for eligibility 42 30 49
Studies included in the review 22

[24 papers]
26
[26 papers]

11
[11 Reviews]
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have a time cost; particularly during the “run in”

towards gaining skill and awareness of the new tech-

nology [24]. They are much more likely to contem-

plate use of a new technology if it supports them in

an activity in which they have previously enjoyed par-

ticipating. For many “mundane” activities of daily liv-

ing, older people are not interested in using

technology at all – where they are able to continue to

achieve what they want from low-tech or non-techno-

logical resources then these will readily suffice [25].

2.2.4. Denial of a need

In connection with chronic disease management,

many older people will try to continue managing as

they have done previously until they are forced to rec-

ognise their dependence upon technology and/or

other people [23–25]. The patient may not accept that

they have a problem, either in terms of the condition

itself, or in regards to the severity of their condition or

their own susceptibility to it [25]. They often seek to

continue to live life as normal, not necessarily as a

form of denial but as an active coping strategy.

2.2.5. Acceptance of the need for technology

Effective use of self-management technology requires

the patient to accept that they have a particular need

that the technology can meet. Generically, two types

of need satisfy this requirement. The first type are new

needs arising as a result of the onset of the condition;

for example dietary information or information on

monitoring levels (for CKD and Diabetes [21]) or for

monitoring of balance and falls (for Dementia) [24,25].

Second, are existing needs, associated with maintaining

normal activities of life, for which the older adult may

need assistance.

In addition to accepting these needs, the older

adult may have to accept and accommodate charac-

teristics of the ageing process – for example adapta-

tion of, or alternatives to, keyboards for deteriorating

manual dexterity, or displays or audio facilities to

counter visual impairment [15]. The distinction

between condition-specific and age-related need is

important – one involves specific tailoring to the chal-

lenges presented by the condition while the other

requires age-specific adaptation across technology for

all conditions (e.g. for visibility etc.). Aside from meet-

ing new needs created by the condition, older adults,

with few exceptions, are not interested in functionality

that accommodates a new interest or area of activity

[26]. Where non-disease related new needs arise these

may relate to new types of communication, for

example, increased use of text messages or to the

augmented functions of a phone or tablet (e.g., in

playing music).

2.2.6. The role of family and significant others

The role of the family and significant others emerges

as important across conditions [17,25]. Just as the fam-

ily may instigate the seeking of medical advice, they

may also instigate use and facilitate the adoption of

technology [23,24]. They may help the older person to

recognise their condition or the impact of their symp-

toms on their daily life, they may identify the need

and encourage use of technology (perhaps even pur-

chasing the equipment or tailoring it to the person’s

needs) acting as a resource in providing instruction or

technical support [24,25]. In view of the considerable

time, effort and energy that an older person may have

to invest in learning a new technology, powerful moti-

vators may be involved if a family member has

bought the equipment or if the technology may

enhance communication or activity with the family

members [27]. Choice to use technologies is therefore

not simply a cognitive decision but also displays a

strong affective and interpersonal component.

2.2.7. Trust

The likelihood of patients accepting their own need or

choosing to use technology can depend on how

much the patient trusts their family member and/or

the health professional, whether GP or specialist, who

advises on the condition [24]. Trust in the technology

and in the information and/or instructions that it con-

tains is also critical [25,28]. Technology requires both

dependability (it works much more frequently than it

does not) and reliability (it is likely to work at a par-

ticular critical time that it is needed [15,24]. The

Table 3. Identified self-management strategies (adapted
from [20]).

Self-monitoring: self-monitoring of the various biometrics, symptoms,
medication, or healthy behaviours.

Patient education: education of older people pertinent to disease
outcomes, self-monitoring, interpretation of measurements, benefits
and risks of healthy behaviours, and medication and side effects.

Reminders: reminders for medication, self-monitoring, or
behaviour change.

Automated feedback: feedback content including motivational messages,
educational messages, or how older people’ values compare with a
clinical guideline.

Coaching: active coaching involving structured and predefined sessions
with health care providers through in-person, over-the-telephone, and
virtual interactions for the purposes of education, motivation, and
discussion about self-management strategies.

Goal setting: individualised goal setting for the treatment or
behaviour change.

Treatment plan: outlining a protocol to follow when older people
experience exacerbations of symptoms.

Social support: sharing of the self-management progress to engage
family members and friends.

4 L. MOODY ET AL.



information needs to be current, tailored to the spe-

cific need (linked to personalisation below), authorita-

tive and do no harm [29–31].

2.2.8. Information provision

The literature is underpinned by a prevailing assump-

tion of empowerment through knowledge [3,15,29].

Therefore, evaluation of the usefulness extends

beyond the functionality to the appropriateness of the

information that it contains or frames. This poses a

considerable challenge; for some individuals informa-

tion is perceived as too much while the same informa-

tion for other individuals is considered sufficient, or

even not enough [24,28]. To add complexity, the same

information may be viewed positively or negatively

depending upon whether it is received at an oppor-

tune time or an inconvenient time. For example, stress

and urgency affect how people with CKD process

information provided by healthcare professionals.

Older people and their carers are often overwhelmed

by the information provided by the health care profes-

sional and may not be able to articulate their ques-

tions during the consultation, thus favouring an app

that can be consulted at one’s own convenient

time [24].

2.2.9. Personalisation

It is important that the information is tailored [23,32]

or personalised to the patient’s specific needs [2,27].

Older people express frustration if, for example, an

otherwise comprehensive dietary management func-

tion does not accommodate their specific food choices

[30,33]. The prevailing requirement for personalised

and individually tailored information provides a very

demanding requirement: to provide the right quantity

and level of information, of the right amount, at the

right time to meet the needs of the individual and their

carer [21,28].

2.3. Condition-specific issues

2.3.1. Chronic kidney disease

Barriers to technology use specific to CKD include

poor understanding of CKD-related health risks among

patients and poor prioritisation of CKD among primary

care providers [26,33–35]. The synthesis indicated that

patients and caregivers express preferences for diverse

tool content across the condition, self-management

but also across wider aspects of affordability of medi-

cation, equipment, food, financial resources and plan-

ning; travel limitations, insurance, access to health

care, travel checklists; screening and supports to

address mental health, cultural sensitivity, adjusting to

new normal; and support to help integrate at work

[36,37]. The burden of dietary and fluid restriction in

CKD in terms of “fighting temptations” and

“navigating change” requires support [35,36].

The My Kidneys My Health prototype in Canada

[38–41], invokes a three component response; data

from the hospital/laboratories, data from the individu-

al’s self-monitoring and information from the physician

and other authoritative sources. Personalisation

derives from placing these three important sources in

juxtaposition and then achieving filtering to an indi-

vidual’s personal needs. Mobile apps should include

visuals, the ability to enter and track health informa-

tion and interact with health care providers, “on-the-

go” access, links to resources and access to personal

health information [39].

Multiple approaches are required to further under-

stand the needs of older CKD patients. While qualita-

tive research reveals specific topics of importance to

older people with respect to disease management,

there remains an outstanding need for information

directly from older people about their experience of

symptoms and outcomes in CKD [26,36,38]. They often

face a double challenge presented by both their con-

dition and by advancing age. They may initially be

helped to navigate the technology by a health profes-

sional or a family member but find it increasingly chal-

lenging to keep on top of the functions as physical or

cognitive limitations increase [26–28,33,34].

2.3.2. Dementia

While older people may be able to incorporate tech-

nology in their routines as they plan ahead for future

life changes, and with a view to mitigating the onset

of symptoms, they cannot always envisage the even-

tual impact of the condition on their activities of daily

living [42]. People with dementia in particular are

likely to experience increasing cognitive challenges in

understanding and using the technology [32,42].

Functionality that may prove advantageous in the

early stages of the condition may pose unforeseen

challenges later in the disease course. The use of tech-

nologies that are functioning as intended may become

a cause of anxiety or distress; use of an automated

calendar for reminders provoked such worry that the

people with dementia returned to use of a manual

pocket diary notwithstanding the risk of missing

planned events [32,42]. A substantial literature relates

to the use of technology for cognitive stimulation in

dementia [43,44]. While the advantages of regular cog-

nitive stimulation are commonly advocated, this may

JOURNAL OF MEDICAL ENGINEERING & TECHNOLOGY 5



carry the detrimental and undesired effect of provid-

ing independent evidence of the person’s own deteri-

oration, thereby heightening anxiety.

Co-ordination of care is a major challenge for demen-

tia. A contrast is made between the typical coordination

through a single health professional (such as a diabetic

nurse) for diabetes, as opposed to the fragmented care

delivered for dementia. One attraction of a technology

for dementia is the facility to organise a coordinated

“one stop shop” response [52].

2.3.3. Diabetes

Self-monitoring and dietary management are revealed as

specific requirements for older people managing diabetes

that are prominent throughout the literature [7,19,23,45].

Self-monitoring is intended to help the individual seek

balance in terms of their activities of daily living, in par-

ticular their intake, but it holds the added value, if com-

municated to the health practitioner, of providing

additional data to inform their formal care [21,22,53].

CKD shares with Diabetes a requirement for dietary

management and self-monitoring. Of note is the fact

that these two conditions are not completely inde-

pendent with significant numbers of older people

experiencing both CKD and diabetes [7,46]. While both

CKD and diabetes have disease-specific requirements

in terms of diet, a third requirement relates to the

overlap of requirements to shape a third profile of

those managing both conditions. Therefore, the shared

functionality may simplify requirements but the com-

mon comorbidity of the two conditions may further

complicate the information requirements [46].

2.4. Gaps in the evidence base

The gerontological perspective is largely missing from

the identified literature. The specific technological and

information requirements precipitated by normal age-

ing are eclipsed by the considerations of each individ-

ual condition. The literature assigns limited

consideration to the characteristics of technology and

the adaptations required to meet the needs of older

people. Despite some evidence of the older person’s

perspective, this tends to relate to generational

aspects of lack of awareness of the technology func-

tions rather than to practical difficulties with using the

equipment. Older people experience the same frustra-

tions of users in general, for example, not being able

to save information, losing data and having to retype

etc. [18].

3. Expert interviews

The synthesis of qualitative studies enabled further

definition of the research problem to be extended

through consultation with experts. Semi-structured

interviews were undertaken as the first stage of a

Delphi method [47], a multi-stage approach involving

an expert panel seeking to achieve a consensus

through systematic collection and aggregation of

views [48,49]. Whilst the review considered articles

specific to the three conditions separately, the Delphi

sought to build on the findings and consider com-

monalities across the conditions to take forward

through future research and development. The full

Delphi study will be reported elsewhere; here we

focus on the first round of interviews. The study

gained was approved by Coventry University Research

Ethics Committee (P124976).

3.1. Participants

A virtual expert panel was assembled through purpos-

ive sampling from within academia, and through

Table 4. Panel composition and participant expertise.

Expertise/specialism

Panellist number Dementia Diabetes CKD Technology developer Academic Health Professional Expert lived experience

1 ✓ ✓

2 ✓ ✓

3 ✓ ✓ ✓

4 ✓ ✓ ✓

5 ✓ ✓ ✓ ✓ ✓

6 ✓ ✓ ✓

7 ✓ ✓ ✓

8 ✓ ✓

9 ✓ ✓

10 ✓ ✓ ✓

11 ✓ ✓

12 ✓ ✓ ✓

13 ✓ ✓ ✓ ✓

14 ✓ ✓

Total 6 7 5 2 9 6 3

6 L. MOODY ET AL.



partner organisations, relevant experts and recommen-

dations from recruited panellists. Heterogeneous panel

membership sought to represent a broad spectrum of

opinion [50]. The inclusion criteria applied required

expertise in one of the following:

� Academic or practical expertise in self-management

software and older people,

� Academic or practical expertise in assistive technol-

ogies and older people,

� Advanced clinical experience in provision of care to

older people with either diabetes, chronic kidney

failure or dementia,

� Lived experience – personal experience of self-

management of either diabetes, chronic kidney fail-

ure or dementia.

All potential panellists were provided with the pro-

ject patient information sheet and given the oppor-

tunity to speak with the researcher online/by

telephone to ask any questions before providing their

consent to take part in the study. Fourteen panellists

were recruited and their specific expertise is shown in

Table 4.

3.2. Data collection

Qualitative data were collected through a series of

one to one interviews employing Zoom video confer-

encing software (during 2021 and the COVID-

19 pandemic).

A scripted list of questions guided the interviews.

The panellists were asked to view a list of self-man-

agement technologies, developed by Kim and Lee [20]

and identified from the reviews as a useful tool for

describing the self-care strategies behind the different

forms of technology (see Table 3). The interview ques-

tions (see Table 5) allowed the panellists to respond

to recommendations emerging from the literature and

provide their own responses and suggestions. This

allowed exploration of the three different long-term

conditions with panellists with condition specific

expertise. The fifth interview question was directed to

panellists based upon their expertise. Automatically

generated transcripts were downloaded, checked and

edited for accuracy.

3.3. Data analysis

Inductive thematic analysis was undertaken [51].

Potential themes and ideas were highlighted from

within the text of each transcript and then grouped

together to identify commonalities, differences, pat-

terns and concepts of note. Panellist interviews were

analysed together by long-term condition, to ensure

concepts and condition specific data was not missed,

and then combined and grouped in overall themes.

Condition-specific analysis will be reported elsewhere

on completion of the full Delphi study.

4. Results

The seven themes that emerged across the three con-

ditions are summarised in Figure 1. Table 6 summa-

rises the issues found through the reviews and then

additional findings ascertained through the interviews.

4.1. Use of self-management technology

The interview findings indicated that older adults use

self-management technology in a variety of different

ways, seeking to undertake a range of functional tasks

based on their individual needs. Although some tech-

nologies are commonly associated with condition-spe-

cific needs (e.g., self-monitoring with diabetes and

reminder prompts for people with dementia), there is

considerable crossover and users often seek combined

technologies. Technology designed for self-manage-

ment is often used in partnership with family carers or

Table 5. Interview questions.

1 The findings of the review identified eight self-management
strategies used by older people with long-term conditions. In
your expert opinion, could you identify which two of these
you think most important and why?

2 In your expert opinion, what if any challenges might older
people with (insert condition or state “long term conditions”)
have when using self-management technologies?

3 The literature within the review indicates that for older people
with long-term conditions, there are limitations to targeting
the technology only at the older person themselves without
consideration of the clinical and family environment. In your
expert opinion, is there scope for technology to provide
“supported self-management”, inclusive of family and clinical
support and what might this look like?

4 The review found a notable absence of data that considered the
socio-demographic factors. In your expert opinion, are there
any demographic factors such as rural vs city living, or
financial status that may influence the technology use by
older people with long term conditions?

5a The review identified the specific need for older people with
diabetes and chronic kidney disease to record, monitor and
share data from a range of sources utilising different or
multiple technologies or apps. In your expert opinion, is
there scope for technology with shared functionality and
what might that look like?

5b Within the literature reviewed, there is a recognised use of self-
management technology by people with early stage
dementia and mild cognitive impairment (MCI). In your
expert opinion, what is the potential for such technologies to
become the source of anxiety or stress as their condition
progresses and what can be done to guard against this?

6 Is there anything else you wanted to talk about or add to the
discussion we have had so far today?
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Figure 1. Common themes across the 3 conditions.
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Table 6. A summary of key issues identified from the literature and interviews.

Key points from the systematic reviews of qualitative studies Key points from the interviews

Across conditions CKD Dementia Diabetes Across conditions

Challenges to use of self-management technology
� Individual circumstances, skills

and experiences
� Conditions of ageing affecting

technology use
� Availability of a support network
� Relationship with health

professionals
� Individual motivation to

use technology
� Co-morbidities that may

affect use
� Encouraging uptake of

new activity
� Limited experience of technology
� Time, effort and energy required

to learn to use technology
� Denial of condition and therefore

need for technology

� Poor understanding of CKD-related
health risks among patients

� Poor prioritisation of CKD among
primary care providers

� Maintaining use of technology as
physical or cognitive
limitations increase

� Co-morbidity complicating information
requirements

� Preparing and envisaging the
eventual impact of the condition on
activities of daily living

� Cognitive changes affecting
understanding and use
of technology

� Functionality that may prove
advantageous in the early stages of
the condition may pose challenges
later in the disease course

� Technology may be a source of
anxiety or distress

� The provision of evidence of own
deterioration may heighten anxiety

� Fragmented care and limited co-
ordination across services

� Co-morbidity
complicating
information
requirements

� Limited digital skills
� Lack of confidence in using new technology
� Poor access to the required infrastructure
� Poverty, and the cost to purchase, maintain or

keep connected
� English language only apps
� Poor diversity and representation in research and

development
� Prescription approach and ‘plug and play’

technologies does not cater sufficiently for
change in condition or capabilities

� Protecting privacy and ensuring individual
control over who can access personal data

� A decrease in personal responsibility for
managing one’s own health

� Increased expectations of the clinical team to
monitor and respond to information shared

� Fear and trust in ‘big data’ and artificial
intelligence

� Fear of data being sold

Uses of self-management in managing the condition
� Self-monitoring
� Education
� Symptom recognition

� Dietary management � Cognitive stimulation � Dietary management � Functional tasks based on individual needs
� In partnership with family carers
� Use by carers on behalf of older adults

Desirable attributes or functions of self-management technology
� Helps maintain an

enjoyed activity
� Uptake is influenced by carers

and loved ones
� Technology enhances

communication
or activity with the
family members

� Appropriate or personalised
information provision

Enablers to use
� Technical support
� Financial resources
� Emotional support
� Guidance in use
� Family recognising the need for

the technology
� Trust in healthcare professional
� Trust in the technology

� Supports the affordability of
medication, equipment, food - supports
financial resources and planning;

� Guidance on travel limitations,
insurance, access to health care,
travel checklists

� Supportive of mental health
� Cultural sensitivity
� Support adjusting to the new normal

and integrate condition management
at work

� Coping with dietary and fluid
restriction

� Access to personal health information
and the ability to enter and track
health information

� Capacity to interact with health
care providers

� “On-the-go” access
� Links to resources

� A coordinated “one stop shop”
response / support

� Providing additional
data to inform their
formal care

� Sharing of data with clinical team or carers
� Promoting greater collaborative management
� Improving communication
� Informing day to day decision making by the

older person and clinical team
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on behalf of people with long-term conditions by their

carers, and therefore a greater understanding of their

joint use to promote independent lifestyles is needed.

4.2. Key barriers to use

Significant barriers to the effective use of self-manage-

ment technology are varied and, in many cases, are

non-age specific; limited digital skills and confidence

in using new technology, and variation in access and

to the required infrastructure. The most significant

demographic factor in the development of these skills,

or accessing the right technology was reported to be

the impact of poverty, and the financial implications

of relying on technology that may be expensive to

purchase, maintain or keep connected. Other barriers

included a lack of diversity in design, such as English

language only apps and poor representation in

research and development, potentially excluding those

outside of “normative” academic views of users, for

example, those from different cultural backgrounds, or

those with different needs as a result of their

health condition.

4.3. Assessing individual need

The interviews highlighted that whether purchased

privately, or provided though statutory services, the

introduction of technology requires considerable plan-

ning. Inappropriate provision that does not suit the

needs of the user can set older adults up to fail, dam-

aging their trust and confidence. Rather than a “one

size fits all” solution, technology should be designed

to be adaptable, and to be easily incorporated into

the lives and homes of older adults. Technology is

best provided in a customised and individualised way,

following detailed holistic assessment of the individu-

al’s needs and wishes. Assessment of needs should be

ongoing, recognising a person’s changing needs or

wishes, supporting the use of technology to enable

the user, and acknowledging (for dementia in particu-

lar) a need for timely provision.

Although successful commercially, “plug and play”

technologies, often lack opportunity for re-assessment

and can lead to early abandonment and then offer lit-

tle value to the user. Measures of value to the user is

not always considered in technology provision, with

success often measured by impact on clinical services,

sales figures or reduced carer burden.

4.4. Understanding the right support needs

Introducing self-management technology was felt to

require a greater level of support to ensure older

adults have the appropriate skills and knowledge to

use it effectively. The initial setting up, or on boarding

of users is crucial to the person’s sense of trust in the

technology. Difficulties in set up are a significant indi-

cator of poor use or early abandonment.

It was indicated that older adults might also need

additional ongoing support to manage the changes

and updates to the technology they use, or to identify

when to move from one type of supportive technol-

ogy to another as their condition changes. This may

also be required to deal with the psychological impact

of collecting and viewing detailed health data, espe-

cially when it indicates a decline, or difficulties in man-

aging a condition. Technology is often used within a

supportive environment, where use by older adults is

dependent upon the active involvement of others. In

such cases, it is important to provide support and

guidance to all those involved.

4.5. Multi-functional self-management

technologies

There was recognition amongst participants that self-

management technologies need to support multiple

and diverse functional tasks. The “joining up” of tech-

nologies such as connected apps, wearable data col-

lection tools, and internet-enabled household objects

or online support groups was seen to have real poten-

tial in meeting a recognised need, particularly for

older adults living with diabetes, who currently use

multiple self-management technologies in their

daily lives.

Greater connectivity between existing technologies

as seen in “looping” (use of an automated insulin

delivery system to maintain optimal glucose levels) or

in apps and real-world products, such as bar code

scanners for carb counters have shown to be helpful

for some, but older people exhibit limited trust in this

type of technology and the personal consequences for

reliance on poor technology are significant.

The interviewees indicated that not all users want

to view and record all aspects of their health and

well-being. The ability to personalise technology set

up was recognised as important, whilst also limiting

the potential data entry burden on users requiring

only appropriate data to be recorded that supports

and enables the user in managing their condition.
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4.6. Trust, privacy and data sharing

Trust in the credibility, reliability and usability of self-

management technology leads to greater acceptance.

Participants indicated that older adults seek reassur-

ance from organisations such as the NHS, that the

apps, technologies and wearables they have access to

are both appropriate for the intended use and

trustworthy.

Technology is increasingly used to collect, record,

track and monitor patient data [52–54]. There are

many benefits from sharing data such as promoting

greater collaborative management, improving commu-

nication and informing day-to-day decision making for

both the older person and clinical team. It was raised

that potentially sharing of data can lead to a decrease

in personal responsibility for managing one’s own

health and raise expectations about the degree to

which the clinical team will monitor and respond to it.

Interviewees also indicated that there is a need to

address concerns and provide reassurance around the

sharing of “big data”, use of inbuilt artificial intelli-

gence and selling of patient data.

Patient privacy and control over who can access

personal health data raises both pragmatic and ethical

questions. Ultimately control over who accesses data

should rest with the individual, and if they feel that

their privacy is both valued and respected they are

more likely to opt to share data more widely in instan-

ces where it may be beneficial (e.g., with online sup-

port groups who can offer peer feedback, motivation

and encouragement in response).

4.7. Accessible and aspirational design

Participants felt that self-management technology

designed to support a particular long term-condition,

such as diet management apps for people with

chronic kidney disease, is rarely designed with older

adults in mind. As identified through the literature, it

is often assumed that older adults require the same

design features and accessibility levels as all other

users, and so often fail to take into consideration com-

mon disabilities associated with older age. Yet those

that are designed with these disabilities in mind are

often unappealing, clinical or stigmatising. Participants

indicated that few older adults are keen to have

equipment on display in their homes that looks

“clinical” and “medical”, and the wearing of obviously

“disability friendly” trackers and pendants can increase

stigma in the community and increase vulnerability.

Participants recognised that the challenge is to design

aspirational self-management technologies that take

into consideration potential age related disabilities but

are attractive and desirable in order to increase uptake

and use.

5. Discussion

This paper outlines three syntheses of qualitative stud-

ies as well as new qualitative research undertaken to

extend understanding of the barriers and enablers to

the uptake and adoption of self-management technol-

ogy by older adults with CKD, dementia and diabetes.

The systematic reviews enabled identification of issues

affecting older adults across conditions. The condition

specific issues will be discussed more fully elsewhere.

It was identified that the gerontological perspective is

largely missing from the reviewed literature. The spe-

cific technological and information requirements pre-

cipitated by normal ageing tend to be eclipsed by the

considerations of each individual condition and further

consideration is needed of the characteristics of the

technology and the adaptations required to meet the

needs of older people.

The interviews (as the first phase of the Delphi

study) sought to explore the literature themes in more

depth. Whilst the systematic reviews considered

articles specific to the three conditions separately, the

interviews with condition specific and technology

experts sought to consider commonalities across the

conditions to take forward through future research

and development to add value across long-term con-

ditions. The results led to 7 key themes across condi-

tions (1) Use of self-management technology; (2) Key

barriers to use; (3) Assessing individual needs; (4)

Understanding support needs; (5) Multi-functional

technologies; (6) Trust, privacy and data sharing; (7)

Accessible and aspirational design. Within these

themes, similar barriers and challenges were evident

across conditions. The inter-related nature of the three

conditions and potential for co-morbidity was high-

lighted; this presents challenges of self-managing mul-

tiple conditions, and the requirement for technologies

that can enable self-management of more than

one condition.

As the interview panel included healthcare profes-

sionals and expert patients, the interviews allowed

focussed consideration on the prescription process,

which received less direct attention in the reviewed

articles. The participants argued that the current pre-

scription approach does not cater sufficiently for a

change in someone’s condition or capabilities. They

emphasised the valued the sharing of data between

the patient, clinical team and carers, and felt this
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encourages greater collaborative management,

improved communication and informed day to day

decision making by the older adult and their clinical

team. They also recognised the expectations that

patients may have of their clinical team, or their own

personal responsibility for care, once technology is

involved in condition monitoring and their health data

is shared with others.

The initial assessment and provision of self-manage-

ment technologies is complex, and therefore adequate

time and resources should be allocated to the assess-

ment, and when necessary re-assessment of needs.

The critical role family members and informal carers

play in assisting self-management is evident in the lit-

erature and interview data. Training, support and gen-

eral information about the use of self-management

apps and technologies should be extended to the

wider circle of care recognising their role in condition

management and technology use. Consideration of

the skills, training, building of trust and support needs

should include older adults and those that assist

them, through tailored, individualised support pack-

ages to “on-board” or set up users. Ongoing technol-

ogy support is also needed to encourage long-

term adoption.

Based on the findings here and a focus on widen-

ing access, research should explore strategies to over-

come common barriers to self-management

technology use by older adults. A focus is needed on

enabling and supporting those with limited private

funds, or technology skills, as well as those from

diverse groups (clinical and demographic) within UK

communities, and those living with more than one

long-term condition. The interview data particularly

highlighted the significance of poverty and the recog-

nition that many older adults have poor access to the

required infrastructure to maintain technology or keep

it connected, and are unable to buy technologies.

Widening access in terms of the language of available

systems, and diversity and representation in technol-

ogy research and development is also a priority.

Further focus on the characteristics of technology,

and the prescription and adaptations required to meet

the needs of older people and address the practical

and psychological difficulties associated with use is

required. The Delphi method is a multi-stage

approach; two further rounds of expert enquiry will be

undertaken to systematically collect and aggregate

views. Without pre-empting the results of that further

research, there are a number of areas that have

emerged so far to guide further research and develop-

ment, and an initial set of recommendations have

been formed. These are summarised in Table 7. These

begin to address our long-term aim to inform and

guide the design and development of self-manage-

ment technology, and its provision by healthcare pro-

fessionals. The recommendations will be extended and

revised through the next two rounds of the Delphi.

The combination of factors affecting the use of

digital technology for the self-management of long-

term conditions by older adults requires that disease-

specific, age-specific and general requirements align

through the design process. Technology should be

aspirational taking into consideration capabilities,

whilst ensuring it is attractive and desirable to own

and use. This requires sustained involvement of older

adults as advisors, users and customers, Involvement

and empowered decisions are critical to encourage

buy-in, acceptance and sustained use. A specific focus

on the barriers to use of self-management technology

enables the developed of tailored strategies to enable

more people to benefit. By tackling both the design

and prescription of self-management technologies, we

hope to improve acceptance and use by older people,

thereby increasing quality of life, and reducing aban-

donment and the resulting health service costs.

Table 7. Emerging recommendations for the design and pre-
scription of self-management technology to older adults.

Design should ensure:
� Products do not look, or are perceived as too ‘clinical’
� There is no stigma associated with use
� Use does not increase vulnerability in the community
� Common impairments associated with older age are addressed
� Technology is attractive and desirable to use
� Technology is adaptable as a condition or capabilities change
� It is easily incorporated into the lives and homes of older adults (e.g.,

space required, style)
� Diversity in capability, language, and cultures is catered for
� Addresses user and carer as well as clinical value
� Technologies can be combined or joined up to allow management of

multiple conditions
� Technologies can support multiple and diverse functional tasks
� Technologies can be personalised
� Limit the data entry burden on users to the minimum required to

managing the condition
� Ensure trustworthy and credible information and reassurance from

organisations such as the NHS
The prescription of self-management technology should:
� Involve careful planning for technology introduction
� Build the trust and confidence of the user
� Provide in a customised and individualised way, following detailed

holistic assessment of needs and wishes
� Ongoing assessment, recognising changing needs or wishes
� Timely provision (especially for dementia)
� On boarding and support to ensure older adults have the necessary

skills and knowledge
� Ongoing support to manage changes and updates to the technology

and/or to identify when the user should move from one type of
supportive technology to another as their condition changes

� Support for the psychological impact of collecting and viewing
detailed health data, especially when it indicates a decline, or
difficulties in condition management

� Active involvement of carers and others ensuring they are also
supported and guidance
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