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Abstract. This qualitative study explores the widely recognized role of the
informal caregivers (ICGs) as key co-producers in the delivery of effective and
sustainable healthcare systems. The central argument is that to enhance the
quality of care in non-clinical settings and the healthcare ecosystem as a whole,
developers of Health Information Technology (HIT) need to harness the
knowledge and experiences of the ICGs to better align their products to practice.
The paper has two aims: to improve the understandability of informal care-
givers’ role in non-traditional healthcare settings, and to identify and formulate
valuable guidelines for the development of “fit-for-use” HIT solutions that
acknowledge the needs of the ICGs.
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1 Introduction

Health Information Technology is the application of information technology to health
and healthcare. The fact that Health Information Technology (‘HIT’) brings together
the management and computerization of health information with a wide range of
stakeholders means it has far-reaching effects on the delivery and consumption of
healthcare and health-related services [1: iv]. In this paper, HIT is defined as the use of
information and communication technology (ICT) by formal (i.e., professional) and
informal caregivers to deliver healthcare services in non-traditional settings. Basically,
caregivers would combine the use of social media, collaborative platforms, online
portals, bedside terminals, assistive technologies, handhelds, electronics, and electronic
medical records into “effective means of accessing, communicating and storing
information to improve patient care and population health, and reduce healthcare
expenditures” [2: 476, 3, 4].

The sustained care of informal caregivers (ICGs) could enable people with chronic
diseases, e.g., cancer [5], AIDS [6], Alzheimer’s [7], stroke [8], Severe Multiple
Sclerosis [9], and certainly the aging [10], to be assisted by family members either at
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the hospital or at home [11]. Nevertheless, to provide an effective care package,
healthcare providers who enlist informal caregivers as active patient care partners [12]
need to pay careful attention to the interactions between the ICGs, the healthcare
professionals and the patients [13]. HIT has done much to make the informal caregivers
part of healthcare service delivery ecosystems [14] but the evidence so far suggests
that, overall, it is not enough to improve outcomes across the care continuum [2, 15].
Prior studies have demonstrated significant advances in knowledge but uncertain
improvements in skills [16] - in particular, in the training of disease management
planning. The attitude of the healthcare provider to the ICG as a user of HIT is often the
result of a mutual misunderstanding of needs [17, 18]. On the other hand, the per-
ception of the ICGs and care recipients is that they are at the mercy of the healthcare
professionals.

Motivation

The difference between an informal caregiver (or family carer or caregiver, informal
carer or care provider or caregiver) and a healthcare professional (e.g. clinical staff,
nurse, and physician) is that the former is usually a family member, a close member of
the patient’s societal context, or a non-clinical social worker. ICGs operate as patient’s
advocates providing a source of continuity of care for their care recipient during their
transitions through care settings. They also perform the functions of system navigators
(who locate, evaluate and integrate relevant knowledge and information on behalf of
the care recipient); or gatekeepers of support and services (assist the care recipient in
the navigation of the often complex healthcare system); and coordinators of care
(scheduling medical appointments and coordinating care services) [21].

The use of HIT by informal caregivers raises crucial issues for service providers.
Central among these is the need for the latter to work effectively with the former [1, 2]:
“understanding caregivers’ needs, their varied experiences and the complex interac-
tions between caregivers, healthcare professionals and patient is important™ [1: 154].
Hence, to fully comprehend what is required of this type of HIT it is vital is to analyze
the practical everyday needs of the ICGs and their role as boundary spanners. “Sig-
nificant developments in public sector services, where open standards and architecture
are facilitating disintegration of services and their recombination around what has been
termed service ecosystems” have yet to consider the growing role of ICGs [19: 136].
Hence, the inspiration for our research: What insights can we glean from the experi-
ences of the ICGs, and how could these translate into some basic guidelines for the
design of more tailored HIT applications?

The contribution of the qualitative analysis followed in this paper is twofold. It first
seeks to consolidate our current understanding of the role of HIT in healthcare
ecosystems with a review of the relevant literature. It then builds on the knowledge of
the authors to elaborate a set of principles that factors in the ICG interaction to identify
and formulate basic guidelines meant to productively inform HIT development.
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2 Approach

Health information technology (HIT) is an umbrella-term that refers to a set of com-
puter systems, devices and interfaces used in health management and healthcare. It
supports the exchange of health information between patients, carers, consumers,
providers, payers, and quality monitors, in order to improve the quality of care. [17].
Vargo and Lusch [20] define HIT ecosystems as “spatial and temporal structures of
largely loosely coupled, value-proposing social and economic actors interacting
through institutions, technology, and language to co-produce service offerings, engage
in mutual service provision, and to co-create value”.

This preliminary-descriptive study explores a set of focal characteristics of a HIT
ecosystem, using - as the basic units of analysis - papers and statements that show the
needs of the ICGs and their interaction with formal and informal providers who co-
operate and co-ordinate their activities to deliver tailor-made care.

In light of the emerging nature of these notions, a qualitative approach was taken.
The research path consisted of three basic steps.

The first step was to map the relevant literature on Information Systems, Healthcare
Management Informatics, and Service Management to take stock of the current state of
the research and to gain insights from the evidence presented so far. We searched
electronic databases, including EBSCO, Scopus and Web of Science. The primary goal
was to screen for papers focused on the use of technology for caregiver interaction,
scanning for the types of software, interfaces and devices that facilitate interaction
practices between the caregivers and the other stakeholders of the networked service
ecosystem. We conducted a search for peer-reviewed publications written in the
English language [ “ICT” OR “Information Technology” OR “Health Technology” OR
“Health Information Technology”] AND “Caregiver Interaction”. After removing
duplicates, references were screened on title and abstract and then on full text. A total
of 68 articles were read in full, 47 of which were selected for review due to their depth
analysis of caregiver needs [5, 16, 39, 41, 44] and their relevance to the research goals.

The second step was to perform a textual analysis. Each researcher applied their
personal store of knowledge and experience to identify and select the most relevant
parts for the purpose of this study, then independently codified each “meaning unit”
(i.e., that portion of the text associated with an identifiable theme or issue) [22].
Scientific evidence was categorized according to the Dialogue, Access, Risk, and
Transparency through the lens of the (‘DART’) model of interaction developed by
Prahalad and Ramaswamy [23] (Sect. 3) and coded into Key Concepts (Sect. 4).
DART assumes a service dominant logic, and takes into account the service ecosystem.
The ‘blocks (or pillars) of interactions’ identified by the original DART model
encompass two types of actors: “the firm” and “the consumer”. The fact that dialogue,
access, risk, and transparency are key variables in the patient’s experiential sphere thus
makes the DART model [23] a good analytical fit for the interactions between the
service provider and the ICG [13, 24]. The coding results and interpretations were
shared and discussed, focusing on cases in which the same meaning unit could be
slotted into several categories. The key pieces of evidence were organized by one of the
researchers via an iterative process.
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The third and final part of the study was to formulate a set of basic principles that
factor in ICG interaction as a preliminary response to our research question (Sect. 4,
Table 1). The studies reviewed inform that the DART approach shifts the focus from the
features and technicalities to the implications of the multiple experiences in which ICGs
are engaged. In other words, the adoption of a service logic [4] enables the charting of an
ontological path [25] to connect each DART pillar of interaction. The insights generated
were then translated into some basic principles (or guidelines) to help the HIT designers
and developers better align their products to the needs of the ICGs.

3 Applying the DART Lens: Pillars of Interaction

Previous research work has recognized informal caregivers as patient advocates,
gatekeepers of support and services, and coordinators of care (Table 1). Sorrentino
et al. [21] qualified the service roles of informal caregivers under the lens of building
blocks of interaction.

Table 1. The Dialogue, Access, Risk, and Transparency (DART) map and the intersecting roles
of informal caregivers [21]

Patient’s advocate System navigator and Coordinator of care
gatekeeper

D |Dialog and Understanding of needs Coordination supported by
information exchange between formal and relationships of shared
between caregivers informal caregivers goals/shared knowledge

A | Data access issues can | Access to multiple sources Technological access to
impede the enables the exchange of useful data optimizes the
effectiveness of information on patient coordination of care
informal caregivers condition

R | Problem-solving Possible induced risk to the | Informal caregiver
approach to reduce informal caregiver preparedness
patient health risks

T | Care-recipient Transparency of Improved disease
spokespersons and information flow impeded management through patient
intermediaries with by fears over security and engagement and family
service providers loss of privacy caregiver assistance

The authors of this paper find it interesting to apply this conceptual approach to
mapping the role of the informal caregivers to contextual implications of using HIT. It
then extends prior research and offers a crisper look into how HIT could enable
informal providers in each of their identified roles in the health service ecosystem.

Enhanced Dialog between Formal and Informal Caregivers (D)

ICGs use HIT tools to reinforce their communication within the healthcare organization
[26]. The literature supports the consistent incorporation of novel ideas for patients and
ICGs to manage their own conditions and to foster communication among the circle of
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care [27]. Some solutions include secure messaging for communication among the
patient care team, putting the patient in control of his/her health data privacy [28]. ICGs
place critical value on continuous communication with primary care providers, espe-
cially to receive recommendations, guidance and endorsement to sources of caregiving
information in the early stages of the caregiving journey [12]. Whether patients or their
informal carers actually make use of and benefit from available HIT applications still
hinges upon the attitude of their professional care provider towards such sources of
information [17]. Nevertheless, the attitude of the professional care provider towards
HIT use by informal caregiver may affect the understanding of needs between formal
and informal caregivers. Hence, workflow clarity is a vital component for role defi-
nition and understanding between formal and informal caregivers: the potential for
tension arises as the use of technology might result in a successful outcome for one
party (professional caregiver) but not necessarily for another (family carers) [29]. This
is a critical requirement for the coordination of care between formal and informal
caregivers, which is supported by relationships of shared goals and shared knowledge
[30].

Access to Data by Informal Caregivers (A)

HIT provides access to useful data known to optimize the coordination of care. Online
availability of data sources have shortened physical distance [31], consolidated health
information about the patient, and provided an opportunity to maintain up-to-date
information about care professionals and care-related goals [28]. Access to multiple
sources enables the exchange of information on patient condition. Subsequently, the
ability to gather data and analyse it into essential feedback for monitoring and alerting
(e.g. breathing monitors in premature infants), diagnosis and important treatment
information known to improve the interaction between caregivers (‘CGs’) [32]. This
enhances caregiver knowledge base but not necessarily caregiver skills, which still
requires training on specific disease management plans. Moreover, extant pressure of
technology usage skills may introduce data entry errors due to barriers of computer
illiteracy. Computer illiteracy can be a barrier to online services [33]; however, access
to online assisted literacy resources require little training if they are well-designed [34].
Such information may include the understanding of the course of the disease, the
importance of caring for self, finding respite and long-distance care provision [35].
ICGs expect HIT tools to be easy to use whereby navigation ought to provide access to
information quickly and easily [36]. The use of memory aids, visual aids, access to
training programs [37]. Examples could be used with text and displays that are easy to
read [38].

Patient Risk Mitigation and Lessening the Burden on ICG (R)

Extant pressure of technology usage skills may introduce data entry errors due to
barriers of computer illiteracy [43]. Risks of patient health and privacy issues often
offset efforts to increase caregiver preparedness [36]. Education on patient’s health
risks, ought to be imbedded in portals [20, 36, 57] with guidance on treatment provides
potential improvement of possible induced risk to the informal caregiver [29, 43].
Technology-based interventions can reduce the caregiving burden, depression, anxiety
and stress, and improve the ICG’s coping ability [41], but not without unforeseen
additional pressures, such as checking equipment, interpreting movements and having
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additional care responsibilities [29]. Assistive technologies have been proposed to
overcome elderly problems such as fall risk, chronic disease, dementia, social isolation
and poor medication management. Assistive technologies help reduce the burden
among ICGs of older adults [39]; these technologies were also found to reduce anxiety
in informal carers of people with dementia [40]. Components of HIT such as com-
puterized prescription tools for instance, are clear examples of how risk reduction
occurs in the case of a patients’ and the informal caregiver are reminded of the correct
intake of the prescribed medicine. The benefits of HIT components, such as comput-
erized prescription tools and medication dosage calculation devices which tell the ICG
the correct intake of their care recipients’ prescribed medicine, include a reduction in
the risk of error [43] and higher rates of prescription adherence. However, for this to be
effective, an already functioning adherence program needs to be in place [44] to ensure
the ICG’s preparedness. Care recipients are set up with health monitoring technologies
at home, growing the ICG support base of non-family members to include close family
members, thus enriching the ICG’s social and behavioral support [26]. While moni-
toring [through technologies] may provide peace of mind for carers, it may be per-
ceived as invasion of privacy in some settings [29]. Users must be able to deactivate
sensors and data transmission whenever they want [42].

Transparency of Information Flow between Formal and Informal CGs (T)

The computerization of patient health records and online access to readily available
data enables the working ICGs to access information, receive psychosocial support
from the professional counterpart and benefit from potential learning opportunities
[45], but also brings into play the question of transparency. The main concerns of the
formal CGs center on security and patient privacy and the ethics of processing and
transmitting sensitive data outside the professional sphere; not only can this undermine
the completeness, and hence usefulness, of the data transmitted to the ICG, but also can
make the formal caregivers reluctant to share electronic data files with them [46].
Moreover, the ICG must be informed of the HIT tool’s specific purpose and be allowed
to gain a certain familiarity with it [36]. Adequate training and encouragement from
others are essential in motivating family carers to use technology-based support ser-
vices (ibidem). Those services (online support, helpdesk, etc.) can be valuable for older
family carers in rural areas, for instance, where adopting new technology could help
them and their care recipients regain social inclusion [47]. The language used must be
familiar to the ICG, with interfaces that incorporate readily available lexicons written in
simple, easy to follow terms [36]. Transparency of information flow is often impeded
by fears over security and loss of privacy. A foundational concept of information
sharing in healthcare is to avail patient health and biography information only to the
authorized providers of care as concerns of confidentiality may be seen to outweigh
benefits of quality of care [45]. Patient engagement and family caregiver access to
portals may improve self-regulated disease management. The direct participation of the
informal caregiver in the health IT ecosystem facilitates the continuity of care. This
imposes a strong reliance on the level of use of the formal caregivers of the technology
in order to record useable patient data.
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4 Framing HIT Guiding Principles for CG Interaction

We applied a coding technique to the literature reviewed [48] that allowed for the
emergence of open codes [49]. This generated key concepts that constitute the com-
ponent of guiding principles of caregiver interaction for HIT (Table 2).

Table 2. Literature review coding results

DART

Key concepts/principles

Caregiver needs and interaction
(Exemplary meaning units from the
literature review)

Dialogue
()]

Access
(A)

Risk-benefit
R)

Reinforce dialog, communication and
coordination

Provide access to data on the patient,
understanding the course of disease
and knowledge of treatment
information

Provide access to HIT tools that are
easy to use

Reduce the burden of ICT literacy on
the caregiver to reduce chances of
error

ICGs use HIT tools to reinforce their
communication within the healthcare
organization [26]. ICGs use HIT tools
to foster communication among the
circle of care [27]. ICGs place critical
value on continuous communication
with primary care providers [12], and
coordination of care between formal
and informal caregivers [30]

Online availability of data sources
shortens the physical distance and
improves CG effectiveness [31].
Access to consolidated health
information about the patient, care
professionals and care-related goals
[28]. Knowledge of important
treatment information improves
interaction between caregivers [32].
Understanding of the course of the
disease, the importance of caring for
self, finding respite and remote care
provision [35]

ICGs expect HIT tools to be easy to
use whereby navigation ought to
provide access to information quickly
and easily [36]. Use of memory aids,
visual aids, training programs [37],
easy-to-read displays [38]
Well-designed assisted literacy
resources require little training [34].
Easy access to disease information [20,
36, 57] and to online support,
helpdesk, etc. [47] to lessen risk of
errors [43]. Minimize pressure on ICG
of checking equipment interpreting
movements and having additional care

(continued)
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Table 2. (continued)

DART

Key concepts/principles

Caregiver needs and interaction
(Exemplary meaning units from the
literature review)

Transparency

(T

Provide features to reduce CGs
anxiety

Provide appropriate security and
privacy

Provide features for transparent
information flow between formal and
informal CGs

Provide features for patient
engagement to reduce challenges of
security and privacy

responsibilities [29]. Use of familiar
language, and easy-to-understand
interfaces [36]. Reduce risk to care
recipient (e.g. prescription errors) by
providing tools for prescription aid
[43]

Provide features to reduce ICG anxiety
[40] and improve ICG’s coping ability
[39, 41], i.e. ICGs must understand the
intent of the software (or device) and
gain familiarity with it [36]
Technological data monitoring may be
perceived as invasion of privacy [29].
Users must be able to deactivate their
own data transmission whenever they
want [42]. Overcoming significant
challenges of security and privacy of
sensitive data [46]

Provide secure messaging for
communication among the patient care
team [28]. Enable working ICGs to
access information, receive support
from professional CG and network
transparently [45]. Adequate training
and encouragement to motivate family
carers to use technology-based support
services [36]. Workflow clarity is a
vital component for role definition and
understanding for transparency in
information flow between formal and
informal caregivers [29]

Putting the patient in control of their
health data privacy [28]. Patient
engagement practices, enabled by
secured portals, bring the control of
who can have access to patient data
[56]
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We can therefore propose the following set of guiding principles for HIT devel-
opers that — once implemented - would potentially optimize informal caregiver
interaction:

1. Reinforce dialog, communication and coordination. ICGs place critical value on
continuous communication with primary care providers and depend on HIT tools to
reinforce their communication within the healthcare organization. HIT tools should
enable ICGs to receive recommendations, guidance and endorsement to sources of
caregiving information in the early stages.

2. Provide access to data on the patient, understanding the course of disease and
knowledge of treatment information. Online availability of data sources have
shortened the physical distance between the source of information and the ICG,
improving CG effectiveness. This enabled continued and easy access to consolidated
health information about the patient. their care professionals contact information and
care-related goals. Knowledge of important treatment information improves inter-
action between caregivers and the understanding of the course of the disease.

3. Provide access to HIT tools that are easy to use. ICGs expect HIT tools to be
easy to use whereby navigation ought to provide access to information quickly and
easily. Easy-to-use HIT tools provide fast, easy access to information, incorporating
the use of memory aids, visual aids and easy-to-read displays.

4. Reduce the burden of ICT literacy on the caregiver to reduce chances of error.
Well-designed assisted literacy resources require little training, easy access to dis-
ease information and to online support, helpdesk, etc. help lessen risk of errors.
Designers of HIT ought to minimize the pressure on ICGs related to using, checking
and interpreting equipment features. The use of familiar language and simple, easy-
to-understand interfaces reduce risk to care recipient (e.g. lessening prescription
errors by providing tools for prescription aid).

5. Provide features to reduce CGs anxiety for caregiver effectiveness. Provide
features to reduce ICG anxiety and improve ICG’s coping ability in order to
improve the effectiveness of CGs, i.e. ICGs must understand the specific intent of
the software (or device) and gain a certain familiarity with it in a short time.

6. Provide appropriate security and privacy. Technological data monitoring maybe
perceived as invasion of privacy. Users must be able to deactivate their own data
transmission whenever they want.

7. Provide features for transparent information flow between formal and infor-
mal CGs. Provide secure messaging for communication among the care team. This
will enable working ICGs to access information, receive support from professional
CG and network transparently. Adequate training and encouragement to motivate
family carers to use technology-based support services would need to be bundled
with the solution provided. In order to minimize tension among the care team,
workflow clarity is a vital component for role definition and understanding for
transparency in information flow between formal and informal caregivers.

8. Provide features for patient engagement to reduce challenges of security and
privacy. Putting the patient in control of their health data privacy through
engagement practices, enabled by secured portals, bring the control of who can have
access to patient data.
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5 Concluding Remarks

This research was driven by the belief that the ICG is an integral part of the healthcare
ecosystem, i.e., that the ICGs are not ‘additional’ ICT consumers but “subjects bound
into the systems as necessary functional components” [54: 169].

The study turns its attention to the needs of informal carers [18, 52], whose cen-
trality emerges especially in those areas where - due to patient’s health conditions - the
service recipients cannot themselves act as co-producers, and supports the user-
centered design principles (UCD) developed by earlier IT studies on the learnability of
use of a tool, system or device [53]. Given that premise, what are the basic guidelines
for the design of applications more tailored to the needs and experience of ICGs?

Our paper answers this question through the recommendation of the following
basic key design principles. These principles concern:

1. Features to reinforce dialog, communication and coordination between the patient
and formal, informal caregivers;

2. Access to data on the patient, for the understanding the course of disease and access

to knowledge on treatment information;

Access to HIT tools that are easy to use;

Features for reducing the burden of ICT literacy on the caregiver;

Features to reduce CGs anxiety for caregiver effectiveness;

Features for appropriate security and privacy;

Features for transparent information flow between formal and informal CGs;

Features for patient engagement to reduce challenges of security and privacy.

©NoL AW

Contribution

Our work brings a valuable contribution to the current literature that focuses on value
co-creation among professionals in healthcare service [60]. While healthcare is one of
the most important areas that can greatly benefit from the implementation and use of IT
systems [50: 143], the extant research focuses far more on the information needs of the
healthcare professionals than those of the actual patients, their informal caregivers and
the wider public. The study’s findings highlight the opportunities created by HIT to
engage and enable ICGs. It is evident in the literature that the effective outcomes of
such engagement are impossible to predict because these vary according to the different
contingencies and interactions with other preexisting tools, norms and practices [18].

The use of the DART lens has provided an effective means for plotting the informal
caregivers’ interactions with the healthcare ecosystem. Drawing on concepts generated
by the literature review has enabled the authors to propose a set of principles that
categorizes the ICGs’ needs, and hopefully, would be useful to guide both research and
practice in the development of better-aligned HIT solutions.

In practice, “systems design is typically guided by the providers’ perception of
patients’ information needs, rather than by actual needs assessment” [51: 476]. The
development of HIT that promotes effective interaction ought to be founded on prin-
ciples that enhance dialog between formal and informal caregivers, facilitate access to
data by informal caregivers, provide features for risk mitigation and capitalizes on
transparency of information flows between formal and informal CGs.
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Effective interactions facilitate all participants in the service ecosystem to co-create
inimitable values and experiences [23] where formal care providers, ICGs and patients,
participate in the value realization (quality of care).

Limitations

Clearly, the preliminary principles outlined here need to be further refined and cor-
roborated. For example, future research could explore the highly contextualized fea-
tures [55] of HIT ecosystems. What works in a more or less centrally organized and
fully public health system (e.g., Europe) might not work for a decentralized, market-
oriented health system (e.g., United States). Economic principles and political decisions
determine if a technology gets onto the market, if it is affordable and accessible also for
informal caregivers.

The proposed principles are by no means exhaustive. Nevertheless, three aspects
promise to be particularly instructive for the goals of the paper. First, at a macro level,
the set of principles can serve to organize and promote synthesis across research
findings, studies, and settings using consistent language and terminology to further
stimulate conceptual development.

Second, the software developers can use the eight guiding principles to better align
their solutions to the ICG practice, thus enhancing the quality of care in both non-
clinical settings and the healthcare ecosystem.

Third and last, the set of principles supports the exploration of essential HIT
evaluation issues to better grasp what works, where and how for the informal
caregivers.

In conclusion, the paper extends prior work on user-centered design principles on
usability conditions of HIT applications [58, 59], and adds to the emerging stream of
research on informal caregiving to strengthen our understanding of the role of HIT as a
key resource for the development of a true patient-centered health care system.
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