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Abstract
Background The impact of dementia on communication capabilities can result in di�culties in social
interactions and between people with dementia and their conversation partner, as initiating and
maintaining conversations becomes increasingly challenging. The role of technology in promoting social
health and participation for people with dementia is increasing, but the usage on technological devices as
a third party in social interactions to enhance communication quality is still in its infancy. The objective
of this literature review is to provide a comprehensive description of technology-driven interventions for
people with dementia and their conversation partners to enhance communication and facilitate positive
social interactions.

Methods A systematic search was conducted using PubMed, CINAHL and PsycINFO, where titles and
abstracts were screened by two researchers independently. The reference lists of initially identi�ed papers
were hand-searched for further relevant studies. Quality appraisal of the included studies was assessed
using the Mixed Methods Appraisal Tool.

Results Twenty-six papers were included., where the most common technologies to facilitate
communication and interactions were tablet-computers (n=11), social robots (n=7) and PCs (n=4). By
analyzing the impacts of the device(s) on social interaction and communication, �ve major themes
emerged: i) increased interaction; ii) better understanding of the person with dementia; iii) improved
conversational quality; iv) reducing pressure on the conversation partner; and v) a conversational
platform.

Conclusion While the majority of the included studies are small-scale, they indicate promising �ndings on
the potential of technology in helping dyads to interact in a way that relieves strain on the caregiver,
enhances the relationship and engages people with dementia in social activities. Rigorous investigation
using standard, comparable measurements is needed to demonstrate the effects of technological
solutions, taking on the perspective on caregiving dyads as an entity rather than looking at outcomes for
one member of the dyad in isolation.

Background
There are currently more than 46 million people worldwide living with dementia, a number that is
predicted to triple by 2050 [1]. Dementia is a brain condition that affects cognitive functions, with
symptoms including challenges in communication skills and impaired memory function [2].
Consequently, holding and maintaining conversations can become increasingly di�cult as the disease
progresses, something which can result in great frustration for the conversation partner [3]. Friction in the
caregiving dyad may contribute to deterioration of functioning in the person diagnosed with dementia,
and there is evidence to suggest that maintaining the dyadic relationship can potentially enhance Quality
of Life (QoL), slow the progression of functional and cognitive decline, as well as delaying
institutionalization [4]. Furthermore, low ratings of relationship quality, as assessed by People with
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Dementia (PwD), are associated with depression and lowered QoL. These challenges also affect the
caregivers, as low ratings of relationship quality are associated with greater carer stress [5]. When
communication is deteriorating, carers are left to interpret meaning from behavior, something which may
have negative consequences, such as social isolation from the lack of meaningful interactions [3]. This
lack of social contact can be explained by the challenges nursing staff experience in communicating with
service recipients [6, 7].

The importance of communication and the in�uence of the progressive nature of dementia on
interactions is acknowledged as an important priority in dementia research [8]. In a study by Alm et al. [3],
it was demonstrated that the use of a technical device to aid conversation contributed to decreased
communication labor for formal caregivers of PwD, as the device turned the conversation into an
interactive experience. Developing non-pharmacological interventions for PwD can not only engage PwD
in meaningful activities, resulting in positive impacts on interaction and social participation, but also help
formal caregivers by providing tools they can use in caregiving [9]. Although an increasing proportion of
these interventions are technology-driven, the research in technological support in interaction and
communication for this group is still young. Furthermore, this review takes on a dyadic approach,
considering the important role caregivers play in supporting people with a dementia diagnosis. As there
are increasing evidence for that approaching dyads as an entity can be more effective than focusing on
single actors [4], technology-driven interventions can have a mutual in�uence on both members of the
caregiving dyad. Although important aspects of communication have been reviewed, to our knowledge,
none of the current reviews focused speci�cally on studies of technology that prompts conversation and
facilitate interaction that enhances dyadic relationship quality in a dementia caregiving context.
Therefore, studies of technology-driven solutions are scattered, and a more systematic approach is
required to synthesizing the current body of literature on this subject.

Objective and research question
The aim of this review is to provide comprehensive description of technology-driven interventions for
PwD and their conversation partners to enhance communication, thereby potentially increase the quality
of their relationship. This review therefore makes a unique contribution to an area that has so far mostly
remained in the background of dementia research, guided by the following questions:

Which existing technology-driven solutions are used to prompt conversation and facilitate
communication for both members of the dyad in dementia caregiving?

In what manner do these aids function as a third party in social interaction, in that they contribute to
enhancing the interaction between PwD and their conversation partner?

What are methodologies utilized to evaluate the effectiveness of these technologies?

Methods
Data sources
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Three electronic databases were accessed, selected due to their relevance for the scope of this review.
PubMed; PsycINFO; and CINAHL, where all records were examined by title and abstract. In addition to the
initial search of these three databases, a hand search of the reference list of the initially included papers
was included to identify additional relevant articles.

Study selection

As there is limited research focusing on this aspect of social health in dementia, the search for relevant
research included studies that did not have these outcome measures as primary outcome. By also
including papers that reported on secondary �ndings of enhanced communication, better conversations
and improved social interactions, this literature review aims to explore what types of solutions are
currently tested to improve these important aspects of psychosocial health. The search and screening
process were undertaken by two researchers working independently (VH and CM), where disagreement
about inclusion would have been settled by a third-party participant (KWO). However, both researchers
came to an agreement of which papers to include without the need of a third-party settlement. The
literature search was conducted between February and March 2020 by VH and in May 2020 by CM.

Search terms

The following search terms, including truncation symbols (denoted by *) and Boolean operators (AND,
OR) and were used for this review. Search terms were chosen to describe the concepts of the health
condition, the technology, the targeted outcome measures and the interaction setting included in this
review, where each term was adopted to the respective format of each database.

As this is a rapidly changing �eld with new technological advances every year, only articles published
within the last ten years (2010–2019) were included. Finally, papers published in another language than
English were excluded from this review.
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Table 1
Search terms and results from databases (search completed)

Database PubMed CINAHL PsycInfo

Search 1 (dementia OR Alzheimer* OR “mild cognitive impairment”)

Results 118,802 35,476 48,516

Search 2 (techno* OR digital* OR tablet OR touchscreen OR computer OR smart OR robot* OR
intelligent OR machine OR gerontotechnology)

Results 489,608 119,421 106,365

Search 3 (engag* OR social* OR communicat* OR convers* OR relationship OR “relationship
quality” OR interact* OR participat* OR inclusion OR mood OR affect)

Results 2,601,023 635,038 829,585

Search 4 (dyad* OR spouse OR family OR relative OR caregiver)

Results 734,921 213,131 195,005

Search 5 #1 AND #2 AND #3 AND #4

Results 415 289 139

Eligibility criteria

During screening, searches of PubMed, PsycINFO and CINAHL generated 415, 139 and 289 papers,
respectively. Records were included or excluded according to the following criteria:

1. Studies must have described an intervention. Studies without an intervention component (e.g. only
workshops or reviews) were excluded.

2. Interventions must have PwD as the primary target group in social interaction with the surrounding
social environment.

3. Interventions need to be based on some form of technology.

4. The technology-driven solutions need to be focused on social interaction between PwD and their
conversation partner (i.e. studies describing training technique programs, online support groups or
pure monitoring systems were excluded).

5. The technology must have some function as conversation aid for interacting, either intended or as a
consequence of using the technology.

�. Remote interaction or communication technology intended for simulated presence (such as
telepresence or a digital conversation partner) were excluded.

Data extraction

Data on citation details, technological device, study design, outcome measures, measurement
instruments and major �ndings was extracted to gain a more comprehensive understanding of available
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evidence in this area. In addition, the quality of the methodology of the included studies was assessed by
two researchers (VH and CM) independently, utilizing the Mixed Methods Appraisal Tools (MMAT)
checklist [10]. The MMAT score is a rough assessment of methodological quality of the study. By being
applicable to both qualitative, quantitative and mixed-method studies, it permits to appraise the quality of
different categories of studies that otherwise would not be comparable [11]. This tool allows for the
appraisal of methodological quality of studies with a diverse common design under one, thus suitable for
this review which does not restrict studies by speci�c designs.

Results
After exclusion of papers based on examining title and abstracts, duplications were removed, and the
remaining 61 papers were read in full. Based on the aforementioned exclusion criteria, 18 papers were
eligible for this review. A hand search of the reference lists of the initial identi�ed studies revealed 8
additional papers that �t the inclusion criteria. This resulted in 26 papers for further review. Information
from these articles has been collated to provide an overview on this topic, where Table 2 [see Additional
�le 1] presents the summarized results of the review, organized according to the research questions.

Interventions

There was a wide range of different technology inventions that reported effects on conversation quality
either as a primary or secondary outcome, which in this review has been divided into four subgroups.
There was a large majority of identi�ed interventions utilizing tablet-computers (n = 11) to prompt
conversation either through generic or specialized applications speci�cally developed for people living
with dementia. Interventions employing social robots (n = 7) also reported on facilitated communication
between PwD and their caregivers. Personal Computers (PCs; n = 4), which generally inhibit greater
processing power than tablets, were also identi�ed as bene�cial for supporting conversing, either directly
or indirectly by engaging in activities. The last subgroup of interventions is labelled as “other” (n = 4), due
to the variety of different technologies identi�ed.

Tablet Computers

Touchscreen devices are of relatively low cost and have a generally intuitive interface, making them an
accessible form of technological support and widely used in the community [12]. Of the eleven
interventions identi�ed using tablet-computer driven technologies, the most reviewed system was CIRCA,
developed as a prototype to support and promote communication between PwD and their caregivers [13–
15]. The software program is based on reminiscence, a therapy form that is widely recognized to
contribute to actively engaging PwD and improve their wellbeing [16–18]. CIRCA is referred to as a
“cognitive prosthesis” by its creators, as the system uses reminiscence as a basis for the conversation [3,
13]. In addition to reported effects on wellbeing, reminiscence can potentially increase interaction in long-
term care (LTC) facilities, ultimately building relationships and increasing connections [17]. When using
tablets as a third-party in social interactions, the intuitive design and variety of applications can offer
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both personalized and generic content in a manner that eases the introduction and maintaining of
conversation topics, thus enhancing the social interaction [13–15, 19–26].

Social Robots

As with CIRCA in tablet-based interventions, this review identi�ed several studies evaluating the same
technology in the domain of social robots. The therapeutic robot PARO, has already been assessed
through a multitude of studies on its impact on several social health dimensions [27–30]. Designed as a
soft baby harp seal, the social robot is equipped with sensors to perceive its environment and provide
physical interaction through sensory information such as its weight, texture, vibration and visual and
auditory feedback. Granting that �ndings mostly indicate that PARO increases social interaction with the
robot, several studies also found that the seal functioned as an ice breaker for many participants [31–34].
In a study conducted in Sweden, an interactive robotic cat named JustoCat was employed to facilitate
reminiscence therapy as the inventors assumed that a seal would not appeal to the participants as few
individuals have any associations related to seals [35]. Interventions included in this review using social
robots reported on the social robots creating a platform for interaction and communication between the
PwD and their caregivers, by supporting interactions with both the robot itself, caregivers or with other
participants [32, 35, 36].

Computer Systems

Although not as intuitive or simple as tablet-computers, personalized computers have a large potential in
creating tailored interventions for PwD due to their large power potential and extension opportunities.
With more storage and faster processing, there are many possibilities for creating and developing
computer systems that are adapted to the elderly population, allowing for reminiscence, leisure activities,
cognitive training or entertainment for individual, dyadic or group-based interaction [37–39]. Even
utilizing commercially available software such as PowerPoint or exploiting the endless opportunities the
internet has to offer such as YouTube, has shown promise in engaging PwD in conversations [40].

Other

As shown with the study utilizing PowerPoint to engage PwD in conversations, not all inventions for this
population need to be novel. The feasibility of using readily available DVD technology in stimulating
social interactions between PwD and relatives was also demonstrated in one of the included studies [41].
Although similar in the style of viewing sessions, the technology assessed by Karlsson et al. [42]
comprised of somewhat more advanced components. The Digital Photograph Diary (DPD), functioning
as a tool for remembrance and conversations about daily life events, allowed for PwD to capture
snapshots of the day, which could later be viewed at home with location information to allow family
members and the PwD to narrate the day together.

Another complex technology utilized to facilitate communication support was the augmentative and
alternative communication (AAC) device Flexiboard™, evaluated by Fried-Oken et al. [43] in two
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experiments excluding and including modi�ed spaced-retrieval training before conversations. Flexiboard™
was chosen as conversation support as its touch-membrane board seems to be appealing to elderly
participants, and includes software that displays symbols, printed words and speech output to enhance
conversational performance.

The �nal technology included in this review is a technology that, although gaining increasing popularity,
has not been tested in a dementia caregiving setting before [44]. By using a 3D printer, Garlinghouse et al.
evaluated the effect that models of personalized objects were printed and used in reminiscence sessions.
These individualized prompts promoted discussion and communication by enabling the participants to
touch and feel the objects while interacting together with formal caregivers and family members.

Study Characteristics

Table 2 [Additional �le 1] provides an overview of the included studies’ design, outcome measure, main
�ndings and the quality appraisal score using the MMAT checklist. Of the included studies, twelve of
them took on a mixed-methods approach, six assessed outcomes through quantitative measurement
instruments, and the last eight used a purely qualitative design. There were only two included studies
conducting a randomized controlled trial (RCT). Of the mixed-methods studies, only the study of
Gustafsson et al. [35] reached a 100% score on the quality checklist. Seven of the twelve mixed-methods
studies had strong qualitative component with a weaker quantitative component, causing an overall
lower MMAT score. Three of the studies had a poor integration of the qualitative and quantitative
sections, reducing the overall quality score. Of the purely quantitative studies included, three of them
scored 80% or higher on the checklist, while all the qualitative studies reached a score of 80% or higher,
although collecting data on a limited sample size.

Semi-structured interviews were the most commonly used approach in collecting qualitative data, while
focus groups were only conducted in three of the included studies. Of the standardized, validated
measurement tools, results show that there is a multitude of different instruments used in measuring
social health outcomes in the context of communication, interaction and relationships. This makes a
comparison of results a challenge, as both what is measured as well as how it is measured differs
immensely. Aspects of psychosocial health, such as agitation, depression and neuropsychiatric
symptoms are mostly measured by standardized instruments such as the Cohen-Mans�eld Agitation
Inventory scale (n = 4), the Cornell Scale of Depression in Dementia (n = 4) and the Neuropsychiatric
Inventory questionnaire (n = 2).

However, few standardized instruments exist in dementia research to capture the nature of interactions,
conversational quality and to assess relationships. The Caregiver Burden Inventory, a scale used to
quantify different types of burdens of caregivers’ lives, covers different aspects of the dyadic relationship
but nothing regarding communication between the two [45]. Similarly, the Quality of Carer-Patient
Relationship Scale is scored by level of con�ict/criticism and degree of warmth in a dyadic relationship.
For both of these instruments, however, as many of the interventions reviewed here are implemented in an
institutional setting, using this inventory is only deemed appropriate to rate both the burden care and
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dyadic relationships for family caregivers, not professionals. The QUALID and QOL-AD are two scales for
quality of life in late-stage dementia and Alzheimer’s Disease, respectively [46–49]. Both scales touch to a
certain extent upon interpersonal relationships and interactions, but do not rate aspects of
communication [48, 49]. Two of the studies used the Observational Measurement of Engagement (OME),
developed by Cohen-Mans�eld et al. [9], an observational scale developed to assess engagement in PwD
[36, 40]. Here, important engagement aspects are conceptualized by quantifying scores on �ve different
dimensions, where attitudes and actions toward the stimulus also capture important aspects of
interactions. However, this observational scale does not contain dimension re�ecting on the dyadic
relationship.

As depicted in Table 3, all of the reviewed studies but one included PwD as the primary target group of
the intervention. Moyle et al. [34] reported on views of the informal caregivers of PwD that had
participated in a larger RCT, and the paper was thus included in this review. The PwD sample sizes vary
between 1–38 participants (with the exception of the proxy based mood measurement of 1089 PwD by
Gilson et al.[21]), where qualitative studies have the smallest sample sizes. This is expected, as
qualitative studies often involve in-depth interviews of participants, leading to a large amount of data to
analyze per respondent [10, 50]. Although quantitative studies usually require large sample sizes to
increase the robustness of �ndings, most of the included studies were pilot or feasibility studies (using
the terms interchangeably) and consequently comprised of small sample sizes.

The Mini-Mental-Stage-Examination (MMSE) is by far the most common instrument to measure cognitive
function, but the variety in reporting aspect makes comparisons of participants di�cult. Furthermore,
almost half of the included studies do not report the level of cognition on a numerical scale, if reporting it
at all.

The majority of the studies (n = 16) included the informal caregiver either participating in the intervention,
or reported on their experiences and attitudes of the technology from observing the PwD. The same was
true for formal caregivers participating in the research projects (n = 9). Most of these respondents were
nursing staff working in the collaborating LTC facility or Day Centre, but home-care nurses and hospital
staff were also involved.

Most of the technology included in this review were intended to be used dyadically, but several devices
were either (or had a reported potential to be) used in a group setting. The technological communication
aids that were identi�ed as possible to use independently were included in this review as they showed
served as a social platform or facilitated social interaction by stimulating discussions about the device.

By analyzing the impacts of the technological device(s) on interaction and relationships, communication
and conversation quality, �ve major themes were identi�ed: i) increased interaction; ii) better
understanding of the person with dementia; iii) improved conversational quality; iv) reducing pressure on
the conversation partner; and v) a conversational platform. Findings reported in the studies, guided by the
research questions of this review have been grouped into domains and reported in a narrative style in the
section below, where some studies are explored more in-depth.
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Facilitating interactions

Utilizing technology as a social facilitator has the potential to increase both the frequency and duration
of social interactions [19, 22, 25, 31], and encourage more involvement of caregivers [21, 37, 44],
positively in�uencing the relationship between care recipient and carer [13, 20, 22, 23, 26, 38, 42].
Although not robust enough to support a causal effect of tablet computers on the frequency of social
interactions, several studies found an increase in dyadic interactions when supported by the social
facilitator. The interaction support seemed especially bene�cial for spouses that felt burdened by faltered
communication due to the progressive nature of dementia. The tablet-based social interactions seemed
to result in higher amounts of communicative actions and increased frequency and duration of visits [19,
22]. Family members reported that the convenient tablet-technology provided more enjoyable and
meaningful interaction, which supported their relationship [22].

Activation stimuli must elicit engagement to be effective [9], something which seems to be crucial in
facilitating interaction, as it can facilitate further encouragement of caregivers, yield enthusiasm or spark
enjoyable discussions [25, 26, 37, 44]. Both personalized and generic activities encouraged the
involvement of relatives as well as staff participating in the interventions, where encouragement offered
by these caregivers were further facilitated by the prompt [44]. Where technological devices stimulated
joint activity for the dyad, this in turn contributed to increased communicative interaction by providing a
conversational focal point where they could share experiences [24, 39, 42]. Engaging in stimulating
activities can create further positive effects, as several studies reported on signi�cant reductions in
symptoms of depression and anxiety, and thereby enhancing interactions [37, 42]. By utilizing materials
offered by the technology, residents reportedly also spontaneously conversed with each other, resulting in
enjoyment, increased interactions and connectedness [25, 31, 42].

Better understanding the person with dementia

Reminiscence is found to have bene�cial effect on connectivity between PwD and their family and
friends, where having an aid for communication and stimulus to share memories is an important factor
strengthening connectedness in a dementia context [51]. The studies included in this review contribute to
consolidation this �nding. As the technological devices triggered early memories with PwD, it allowed
family members to gain insight into their relatives’ lives, which was reported to frequently lead to
enhanced communication [41]. In addition, this seemed to aid family members of the participants in
remembering and better understand their loved ones living with dementia. Such effects were reported on
staff working in LTC facilities as well, as technological biographies enhanced the individual’s personhood,
an aspect that might to be pushed to the background by behavioral problems that often follow a
dementia diagnosis [24, 41].

Measured by the Mutuality Scale and the Quality of Carer-Patient Relationship (QCPR), Laird et al. [23]
found that the iPad app-facilitated reminiscence had a signi�cant positive impact on mutuality and
quality of the relationship in addition to subjective wellbeing for the PwD.
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Improved conversational Quality

Findings suggest that personal computer systems intended to function as a communication aid can
improve the conversational quality of PwD, measured by aspects such as informativeness or frequency
of conversational utterances. Although the included studies varied in measurement instruments capturing
the effects on conversational quality, quantitative �ndings from the included studies imply a statistically
signi�cant difference in informativeness and targeted words between conditions with and without
technological conversation aid [43]. Improved conversational quality does not necessarily require
specialized technology or extensive training, as indicated by the �ndings of Davis and Shenk [40] when
evaluating PowerPoint as an inexpensive, low-technology approach. Although personalized videos
elicited comments about speci�c people and relationships, interestingly enough, generic videos
consistently stimulated more talk, showing a wider range of conversational language topics and phrasal
patterns.

Reducing the pressure on the conversation partner

As dementia progresses, the hardest impacted ability, next to impaired memory, is arguably
communication [3, 5, 25]. Despite the different nature of the dyadic relationships, informal caregivers
participating in the included studies were burdened by the progressive decline in communication. The
studies reviewed show that including a device as the third participant in dyadic conversations reduced
this burden by making the distribution of communicative responsibilities more symmetric [13–15]. A
reduced burden of upholding conversation can have a bene�cial in�uence on the dyadic relationship, as
exempli�ed by the wives visiting their spouse in LTC facilities. They reported that using a tablet while
interacting helped them in �nding ways to communicate with their partners, something which alleviated
stress and feelings of disconnection during visitations [20]. With the help of technology in social
interactions, PwD are allowed to play a more equal part in conversations, as the device provided support
by circumventing some of the memory issues that often deters communication efforts amongst PwD
[13]. Compared to control conditions where the conversation partner had to struggle to maintain the
interactions, a touchscreen could serve as a focal point for joint attention, which appear to enhance
relationships by providing engaging conversation activities [13]. This seems to be due to the fact that
with the use of the technologies, the people with cognitive impairments are able to be more active [14].

A conversational platform

Technology-driven solutions in social interactions can also serve as a conversational platform for the
dyads, opening up for communication or serving as an ice breaker to initiate dialogue [13, 15, 32, 34–37,
52]. In addition to equalizing the dyads in social interactions [13–15], Purves et al. [15] also revealed
speci�c ways in which CIRCA served as a conversation platform. In addition to maintaining the topics, the
tablet-based system facilitates topic introductions, thus contributing to extend the conversation between
the members of the dyad. Interventions evaluating the effect of PARO found that in addition to improving
mood, providing comfort and reducing agitation, the robotic seal provided PwD an opportunity for
communication with their relatives, as it facilitated conversations and involvement of the family [34] or
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formal caregivers [32, 33]. Furthermore, social robots seem to prompt dialogue among participants as
well as providing a diversion from usual conversations [34, 35]. Although studies indicate that social
robots can open up to interactions, the presence of the conversational partner is indispensable. As Moyle
et al. [52] observed over the course of their study, the individual directing participants’ interaction with the
social robot turned into the source of engagement for some participants. Nevertheless, there were clear
indications that the robot functioned as a social platform that provided the opportunity to engage in
interactions.

Discussion
This literature review has explored the diverse range of technology-driven social interventions for PwD
and their conversation partners to enhance communication and thereby potentially the quality of their
relationship. Tablet-PCs and social robots can be stated to be the most frequently explored areas of
technology in terms of communication enhancement, conversation support and facilitating positive
social interactions. By acting as a third party in social interactions, technology has the potential to
increase both frequency and duration of social interactions and encourage more involvement of
caregivers. Either used in reminiscence sessions, providing leisure activities or functioning as a pure
communication aid, these devices can stimulate dialogue, increase conversational quality and reduce the
pressure of the conversation partner to maintain and uphold the interactions. Tablet-computers, social
robots, commercially available software programs or innovative gadgets can not only create a platform
for the dyad to converse – they can also provide caregivers an opportunity to learn more about their care
recipients. Furthermore, considering the dyadic nature of caregiving, technology-driven interventions to
enhance dyadic interaction could be bene�cial to promote the mutual understanding for both members of
the dyadic relationship [53]. Taken together, technology-driven solutions speci�cally adjusted for people
with a diagnosis of dementia might be an intervention strategy to create meaningful interactions and
avoid social isolation.

However, the wide range of different technological solutions is re�ected in the equally diverse
methodology of the studies. This alone poses a strong implication for the need of more high-end research
to discuss the effectiveness and e�ciency of technology-driven in dementia research. Especially as the
body of literature covering conversation facilitation for PwD using technology as a third participant in
social interactions, is scarce. By not only including studies which explicitly target these outcomes as
primary endpoints but also studies which report such outcomes as additions to those targeted, this
review consequently includes a diverse assortment of technologies. Although domains of bene�ts were
possible to synthesize, the studies included in this review were widely inconsistent in both intervention
delivery and outcome measurements. There was an overall low level of robustness, and sample sizes
tended to be small. Even qualitative studies that scored high on the MMAT checklist, generally reported
on outcomes that had limited generalizability due to the small sample size.

Another worrying feature of the study designs worth pointing out is the short intervention duration and
general lack of follow-up measures. Due to the progressive nature of dementia, it is curious to �nd that so
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few of the interventions exceeded half a year, or at least strati�ed according to the stage of the disease.
Only Takayanagi et al. [32] differentiated between a mild/moderate dementia group and a severe
dementia group. In addition to varying methodological quality, results show that there are few
standardized measurement instruments that aim speci�cally to measure these speci�c aspects of
communication in a dementia caregiving context. Where standardized outcome measures for QoL and
wellbeing exist, these do not seem sensitive enough to capture the outcome dimensions that are the
focus of this review. This indicates that there is a lack of attention to these aspects of interacting and
dyadic communication in dementia caregiving, something which is concerning considering how
communication abilities are affected as dementia progresses [3, 5, 25].

The lack of standardized questionnaires and observational scales covering the aspects of conversation,
communication and interaction quality are to a certain extent covered in the qualitative studies included.
As many of the interventions are feasibility trials, or data is collected to further develop the technology,
this data collection method appears to be the most appropriate one. Qualitative research exploring the
experience and individual bene�ts of these technology-driven solutions for PwD and their caregivers can
potentially assist in ensuring the integration of these supportive aids in caregiving practice. Here, these
aspects are captured mostly in studies collecting data through semi-structured interviews (n = 12),
although focus-groups are also used in three studies. Considering how many of the studies (n = 11)
included experiences and perceptions of both formal and informal caregivers, this method of data
collection seems like an invaluable source of information when applying technology designed to enhance
dyadic interactions and conversation quality.

The limited research focusing on technology enhancing something as intangible as “better
conversations” with and for PwD, warranted relatively liberal inclusion criteria for the outcome measures
when screening for eligible papers for review. This fact already indicates that more research is warranted
to cover this gap, as communication is such a fundamental part of human interaction. When
communication then fails, social participation and interactions become increasingly di�cult, which in the
end can result in that people with dementia can become socially isolated, making it hard to contribute to
society and maintaining relationships [3, 5]. As formulated by the INTERDEM Social Health Taskforce and
the European Working Group of People with Dementia (EWGPWD) [5] in their spearheaded work to
operationalize the social domain for people with dementia, the social consequences must receive as
much attention as the cognitive consequences in order to optimize social health for this patient group.
This review attempts to contribute to this overarching goal by providing a comprehensive description of
technological solutions for the conversational component of social health.

Although interventions targeting these outcomes for PwD using technological solutions are in their
infancy, this review identi�ed several domains in which these solutions might be bene�cial for both PwD,
their family members and professional caregivers. As found in this review, technology targeting this
population groups can generate a wide range of bene�ts to the social health and QoL of PwD by sparking
active engagement, supporting conversations and making the dyads’ roles more symmetrical in
communicating with one another. These devices can also positively in�uence the wellbeing of caregivers
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by relieving the perceived burden of interacting, enhancing the quality of their relationships as well as
opening a gateway to connect.

Limitations
The conclusions drawn from this review are subject to several limitations. It is expected that due to
criteria allowing for the inclusion of papers that reported on the relevant outcomes only as secondary or
unintended effects, many of them did not report on all aspects that might be considered relevant to the
completion of a comprehensive overview of this topic. This lack, combined with the small number of
articles identi�ed, is a limiting factor in applying practical implications of the �ndings. Another limitation
of this review also lies with the inclusion criteria. Only peer-review journals were included as they have
similar quality assurance systems, and the review comprises only articles published in English, although
the search terms were broadly inclusive to capture all possible studies. This limits the review as important
technological innovations might remain in the dark. Another potentially serious implication of this is that
the inclusion criteria might bias the analysis. Furthermore, it was curious to �nd more or less exclusively
positive effects of the technological devices, with no adverse outcomes reported. This might imply the
existence of a reporting bias of trials indicating only positive outcomes. If there are studies not included
reporting on negative effects of introducing technology into social interactions, the implications of this
review might be overestimated.

The quality appraisal of the included articles must also be considered in the context of certain limitations.
As this review comprises of a wide array of different designs and approaches, the MMAT was deemed
appropriate to assess the methodological quality of the included studies, as it allows for an appraisal of
methodological quality of studies with a diverse common design under one [10]. However, a well-known
limit of assessing methodological quality of studies using the MMAT is its reductive limit [54]. For studies
using a mixed-methods approach, the overall score does not exceed the lowest score of one of the
components. As an example, if the qualitative section receives a 100% score, but the quantitative only
receives a 40% score, the overall score will consequently be 40%. A study might thus have a strong
component and a weaker component integrated, but the overall lower score might signal a “less valuable”
study [55].

Conclusions
The �ndings show that research in this niche of communication and interaction in a dementia caregiving
context is still in an explorative phase, where a great deal of work in both academia and clinical practice
is needed to evaluate usefulness, acceptability and effectiveness of such technology. There is a gap in
the body of literature when it comes to high-level evidence of the effectiveness and e�ciency of
technology in supporting the social health of caregiving dyads in the context of dementia. As the studies
included for review generally had small sample sizes, lacked a control group, and had very short
intervention durations without follow-up measurement, this generates weak evidence that is non-
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generalizable. Furthermore, the varying methodology and outcome measures point to a need for further
research into development and validation of new assessment tolls for positive outcomes in social health.
As stated by the INTERDEM Social Health Taskforce and EWGPWD, there is a need for research that will
provide insight into the consequences of social support, as well as relevant outcome indicators for social
participation interventions [5].

Nevertheless, the qualitative studies included for review provided important insight. Granting that rigorous
investigation using comparable measurements is needed to demonstrate the potential of technological
solutions in this �eld, it is important to make note of the crucial role of qualitative data in providing a
deeper understanding of the numbers. As shown in this review, many of the potential bene�ts of the
evaluated technologies were captured by qualitative research methods. More importantly, they allowed
for the perspectives of both members of the dyad to be included. Consistent with existing research, the
�ndings imply that a focus on the caregiving dyad as a unit of attention can enhance mutual
understanding, communication and relationship quality [4, 53]. As research show, engaging both
members of the caregiving dyad has been found to yield a range of bene�ts, including reduction in
negative caregiver reactions, reduction in behavioral symptoms and reduction in nursing home
admissions [4]. Despite the methodological issues noted, this review of 26 studies reporting on
technology-driven interventions for social health aspect in a dementia caregiving context showed that
dyadic interventions have the potential to bene�t both members of the dyad, as well as enhancing their
relationship. It is clear that there are promising �ndings of the potential of technology in helping
caregiving dyads interact with one another in a way that relieved the burden on the caregiver, enhances
the dyadic relationship and actively engages the PwD in meaningful social activities. Nevertheless, there
should be more empirical evaluations of dyadic intervention utilizing technology to enhance social health
aspects. The �ndings of the review also suggest that future studies should be developed with the speci�c
goals of the dyad as an entity in mind, have a su�ciently large size to create statistical power, include
RCTs, and have longer follow-up intervals.
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Figure 1

Flow diagram of the study selection process
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