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RÉSUMÉ
Cette étude a examiné l’utilisation de la technologie par les aidants naturels pour prendre soin des personnes atteintes de
démence vivant à la maison. Trois questions ont été enquêtées : (1) Quels sont les besoins pressants des aidants naturels,
(2) Comment utilisent-ils la technologie pour aider aux tâches de soins, et (3) Que savent les fournisseurs de soins de santé
sur les besoins des aidants et leur utilisation de la technologie? Deux enquêtes exhaustives ont été développées pour
répondre à ces questions; une pour les aidants naturels (n = 33) et une pour les fournisseurs de soins de santé (n = 60). Des
analyses descriptives et quantitatives ont démontré que les besoins pressants des aidants naturels se situent dans les
domaines de l’information, des services formels et du soutien émotionnel. Les aidants naturels font un usage limité de la
technologiemais croient en son utilité potentielle. Les fournisseurs de soins de santé conviennent que la technologie est utile
dans les soins de la démence, cependant ils sous-estiment la volonté des aidants d’adopter de nouvelles technologies pour
communiquer avec le fournisseur. Les résultats prouvent que les aidants sont prêts à utiliser la technologie pour soutenir le
rôle d‘aidant et fournissent des lignes directrices à propos des besoins des aidants que ces technologies devraient adresser.

ABSTRACT
This study explored family caregivers’ use of technology to care for people with dementia living at home. Three questions
were pursued: (1) what are the important, unmet needs of family caregivers, (2) how do they use technologies to assist in
care tasks, and (3) what do health care providers know about caregivers’ needs and technology use? Two comprehensive
surveyswere developed to answer these questions: one for family caregivers (n = 33), and one for health care providers (n =
60). Descriptive and quantitative analyses showed that caregivers’ important, unmet needs were in the domains of
information, formal services, and emotional support. Caregivers make limited use of technology but believe in its potential
usefulness. Health care providers agree that technology is useful in dementia care; however, they underestimate caregivers’
willingness to adopt technologies to communicate with providers. Findings prove caregiver willingness to use technology
to support their care role and provide guidance regarding the caregiver needs that these technologies should address.
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Introduction
More than half a million Canadians live with dementia,
and that number is expected to grow to 1,100,000 in
2038, as the baby boomer generation ages (Alzheimer
Society of Canada, 2010). Many people with dementia
(PWD) prefer to receive care at home in the community;
in fact, 73 per cent of older adults expect to always live
in their current residences (AARP, 2000). Continuing to
live at home allows older people to maintain existing
social connections, experience greater security and
familiarity, and feel more independent (Wiles, Leibing,
Guberman, Reeve, & Allen, 2012). At the same time,
receiving care at home can be associatedwith burden on
family caregivers. Family caregivers often endure sig-
nificantly high levels of stress and emotional and phys-
ical burden associated with their caregiving duties
(Givens, Mezzacappa, Heeren, Yaffe, & Fredman,
2014; Rosler-Schidlack, Stummer, & Ostermann, 2011;
Vitaliano,Murphy, Young, Echeverria, & Borson, 2011).

To reduce the burden on family caregivers of PWD,
scientists are developing and promoting the use of
innovative technologies, such as assistive technologies
and telemedicine (Armstrong, Nugent, Moore, & Fin-
lay, 2010; Lauriks et al., 2010). These technologies are
designed to address diverse needs in domains, includ-
ing but not limited to physical health, safety, recreation,
and well-being of PWD and their family caregivers. For
example, “wandering” technologies can detect if the
care recipient iswandering fromhome during the night,
and can automatically warn caregivers so that they can
have better quality sleep without the need for constant
monitoring, and supervision systems allow family care-
givers to monitor the care recipient’s activities from a
distance. Nevertheless, gaps between the needs of family
caregivers and new technologies still exist because of
incorrect understanding of the needs and challenges of
people livingwith dementia who are also the technology
users (Wherton & Monk, 2008). Some researchers have
pointed out (Miranda-Castillo, Woods, & Orrell, 2010)
that the needs of family caregiversmay not be effectively
communicated to health care providers. Misunderstand-
ing may lead to caregiver needs being ignored and
unsupported, which may leave family caregivers with
more challenges from within the health care system.

The purpose of this study was to explore how family
caregivers of PWD living at home use technology tomeet
their needs. Conducting a descriptive comparison
between family caregivers and health care providers,
we aimed to identify the important, unmet needs of
family caregivers of PWD living at home, to investigate
family caregivers’ specific experience with technology
use to assist them with their dementia care tasks, and to
examinehealth care providers’understanding andknow-
ledge of family caregivers’ needs and technology use.

Literature Review
Needs of Family Caregivers

Family caregivers play a critical role in all stages of care
for PWD, includingdiagnosis, treatment, symptomman-
agement, and placement (Dupuis, Epp, & Smale, 2004).
Care responsibilities are often lengthy in duration, vari-
able across time, and cumulative as dementia symptoms
progress (Dupuis et al., 2004). Therefore, family care-
givers are often challenged with physical and psycho-
social problems: they visit health care professionalsmore
frequently, have more health problems, and use more
medication than other people of their age (Butler, 2008;
Eagles et al., 1987; Keating, Fast, Fredrick, Cranswick, &
Pierre, 1999; Pot, Deeg, & Van Dyck, 1997).

Given the intensive nature of the dementia caregiving
role, family caregivers have complex needs in diverse
domains. Recent studies found that family caregivers
reported multiple needs around providing care for
PWD, with key domains including information about
dementia and services, emotional support, access to
formal services, assistance with care tasks and activities
of daily living, and financial and legal assistance
(Mansfield, Boyes, Bryant, & Sanson-Fisher, 2017;
McCabe, You, & Tatangelo, 2016). The degree to which
needs are met is crucial not only for the well-being of
family caregivers (Costanza et al., 2007), but also for
PWD to receive high quality of care at home. Although
many studies focus on needs assessment for the pur-
pose of implementing targeted clinical support
(Mansfield et al., 2017), few studies have shed light on
whether the needs can be met by either current health
care and social care services or technology use. There-
fore, in contrast to studies aiming to identify caregiver
needs more generally (Mansfield et al., 2017; McCabe
et al., 2016), this work targets the important, yet unmet
needs that can be addressed through dementia care
technologies.

Technology Use Studies

Technology has the potential to address many of the
needs of PWD and their family caregivers. Various
types of technologies are widely used in health care,
such as assistive technologies, telemedicine, eHealth,
medical devices, and electronic medical records. In this
study, we focus on three groups of commonly adopted
technologies: (1) assistive technologies, (2) telemedicine,
and (3) social media (Czarnuch, Ricciardelli, & Mihaili-
dis, 2016). For family caregivers, technology can help
provide emotional support, training, and education,
and can facilitate coordination of care with profes-
sionals (O’Connell et al., 2014; Topo, 2009). Technology
can also decrease care tasks of family caregivers by
increasing PWD’s independence in performing daily
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activities, self-managing their health, keeping them-
selves safe, and delivering psychosocial therapy
(Barlow, Singh, Bayer, & Curry, 2007; Ekeland,
Bowes, & Flottorp, 2010; Topo, 2009).

Effective technological solutions need to be matched to
current needs (Knapp et al., 2015). Most mainstream
technology studies primarily examine functions of tech-
nology and user experience (Asghar, Cang, & Yu, 2015;
Godwin, Mills, Anderson, & Kunik, 2013; Lauriks et al.,
2010). Lauriks and colleagues (2010) conducted a study
to identify the gaps between technologies and identified
needs. Evaluating information and communication
technology-based services for the needs of people with
mild-stage dementia, the authors pointed out that
demand-oriented, personalized information is still dif-
ficult to obtain, and that support for coping with behav-
ioural and psychological changes in dementia is
relatively insufficient (Lauriks et al., 2010).

There is a growing interest in studying technologies that
incorporate principles of user-centred design to fulfill
users’ needs. In 2016, the American Association of
Retired Persons (AARP) published a comprehensive
report on how caregivers use currently available tech-
nologies, what functions they are interested in, and
barriers to using technologies (AARP, 2016). This report
focused on health needs that could be fulfilled by
available technology, without much discussion of other
types of unmet needs, such as social needs or emotional
needs. In Canada, some researchers have shed light on
how assistive technologymay help family caregivers by
decreasing their burden (Mortenson et al., 2012).
Mortenson and colleagues (2015) developed a tool (the
Caregiver Assistive Technology Outcome Measure), to
study the contribution of assistive technology usage to
reducing indices of burden experienced by family care-
givers. Using this tool, a randomized controlled trial
confirmed that the usage of assistive technology can
significantly reduce caregiver burden, such as the
physical strain of providing care or concerns about
care recipient accidents or injuries (Mortenson et al.,
2018). This research contributes to the development of
the literature on technology use in health care. How-
ever, their inclusive approach to technology interven-
tions for various diseases provides little information
about technology use in the specific field of dementia
care, in which family caregivers are facing a unique set
of challenges, such as unpredictable progression of
symptoms. Here we focus on family caregivers of
PWD, who often demonstrate higher levels of unmet
needs and lower levels of service utilization (McCabe
et al., 2016), with the purpose of understanding how
technology can be utilized to address these needs to
more effectively support family caregivers and care
recipients living with dementia.

Perspectives of Health Care Providers

In addition to technology, family caregivers need to be
provided with adequate resources from the available
health care services to cope with their caring tasks and
increasing responsibilities in response to progressive
health declines in the care recipient experiencing demen-
tia (VanMierlo, Meiland, VanDer Roest, & Dröes, 2012).
Sometimes health care providers play the role of opinion
leaders and recommend technologies to family care-
givers to better assist their care tasks (Lauriks et al.,
2010; Meiland et al., 2017). However, the recommenda-
tion will only be successful when health care providers
are sufficiently aware of the needs of family caregivers
and are knowledgeable about how specific technologies
can meet their needs. Without a good understanding of
family caregivers’ needs, health care providers’ support
may be inefficient, and will consequently result in inef-
fective care or support for PWD.

The perspective of frontline care providers, such as
personal support workers (PSWs) who provide 70–80
per cent of the paid home care services in Canada,
including services for PWD living at home (Afzal, Sto-
lee, Heckman, Boscart, & Sanyal, 2018), is especially
relevant, and can potentially inform whether there are
unmet needs. An accurate perception of health care
providers regarding unmet needs of family caregivers
can contribute to improvements in quality of care
through directing adoption of new technology, devel-
opment of new policies, or educational programs for
health care providers.

The few reports in the literature examining the differ-
ence between caregivers’ perceived needs and health
care providers’ assessment of their needs indicate that
the latter tend to overestimate the unmet needs of
caregivers (Cohen-Mansfield & Frank, 2008; McCabe
et al., 2016). In regards to the domains of needs being
examined, Cohen-Mansfield and Frank (2008) looked at
health-related needs, including health and function,
mental health, sensory function, and health behaviours,
whereas Orrell and coworkers used a comprehensive
list of the needs of older adults (Orrell et al., 2008). Both
studies evaluated whether the needs were met by the
health care system. These studies suggest that with the
wider adoption of technology in the field of health care,
it is necessary to examine whether technology use, as a
substitute for or extension of care services provided by
health care institutions, can fulfill not only health needs,
but also the informational and social needs of family
caregivers of PWD.

To address the gaps in the literature, we adapted
existing surveys in the field to create two comparable
versions of The Dementia Caregiver Needs Question-
naire, one for family caregivers and one for health
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providers, with the purpose of answering three
research questions.

(1) What are the important, unmet needs of family care-
givers?

(2) How do family caregivers use technology to assist with
their care tasks?

(3) What do health care providers know about family care-
givers’ needs and technology use?

We chose a quantitative, survey-basedmethod for three
reasons. First, items could be designed to correspond
across the two versions of the survey to facilitate com-
parison of overall opinions of family caregivers and
those of health care providers. Second, the survey
administration could be flexible, in either online or
paper mode, depending on respondent preferences,
with the online option increasing the reach of the study.
Third, the survey method permits access to larger sam-
ple sizes (Jones, Baxter, & Khanduja, 2013), and we
intended to collect data from a sample that was large
enough to be representative.

Methods
Participants

Family or friend caregivers of PWD (n = 33) and health
care providers (n = 60) working with PWD living at
home were eligible for the study. Participants were
provided with the survey link on SurveyMonkey or a
printed copy with a postage prepaid envelope.

The mean age of the participants who are family
caregivers was 60.2, and 79 per cent were female,
which is slightly higher than the percentage of female
caregivers in Canada (Dupuis et al., 2004).The parti-
cipants are well educated, with 72 per cent of them
having a university or postgraduate degree. Over
half (52%) of family caregivers are taking care of a
parent, and 42 per cent are taking care of a spouse
(Table 1).

The average age of PWD who are receiving care from
family caregivers was 76.9. Most (94%) of the care
recipients had received a formal diagnosis of dementia;
of these, 52 per cent had been diagnosed with dementia
caused by Alzheimer’s disease. Most PWD started to
show dementia symptoms 3–5 years prior to the study
period.

For health care providers who responded to the survey,
the mean age was 44.5. Among them, 90 per cent are
female, 68 per cent are PSWs who provide care to PWD
in their homes, with other participants in various pro-
fessions. Nearly three quarters (72%) of the participants
have received training in dementia care (Table 1).

Measures

The survey for family caregivers consisted of questions
in multiple sections, such as demographic information
on the PWD and their caregivers, caregivers’ needs in
providing care at home, their communication and inter-
actionwith health care providers, their experienceswith
innovative care technologies, and their social support
networks. The survey for health care providers con-
sisted of questions on their perceptions of family care-
givers’ needs, their communication with family
caregivers and PWD, their opinions and use of technol-
ogy in dementia care, and their professional networks.

The Dementia Caregiver Needs Questionnaire was con-
structed using five distinct need domains identified
from previous checklists: information needs, emotional
and self-care needs, care task needs, formal service
needs, and legal/financial needs (Gaugler et al., 2004;
Keefe, Guberman, Fancey, Barylak, & Nahmiash, 2008;
Mansfield et al., 2017; Vaingankar et al., 2013; Wancata
et al., 2005). We also included three items assessing the
need for understanding from others about dementia
caregiving, to measure opinions around dementia-
related stigma. The measure included 38 total needs
across these six domains: (1) information (Need 1-7),
(2) emotional support and self-care (Need 8-15), (3) care
tasks (Need 16-25), (4) formal care (Need 26-33),
(5) financial and legal assistance (Need 34-35), and

Table 1: Demographic characteristics of participants

Family
Caregivers

Health Care
Providers

(n = 33) (n = 60)

Mean age 60.2 (28~81) 44.5 (20~67)
Female 26 (79%) 54 (90%)
Married 19 (58%) -
Education

High school 5 (15%) 6 (10%)
College 4 (12%) 38 (63%)
University 16 (48%) 13 (22%)
Post-graduate 8 (24%) 3 (5%)

Relation to care recipient
Adult child 17 (52%) -
Spouse 14 (42%) -
Friend 2 (6%) -

Language use
English 30 (91%) 60 (100%)

Profession
PSW - 41 (68%)
Nurse - 12 (20%)
Other - 7 (12%)

Training in dementia care
- 43 (72%)

Note. PSW = professional support worker.
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(6) understanding from others (Need 36-38) (See
Appendix 1). Participants rated the importance of each
need on a scale from 0 (not at all important) to
10 (extremely important). They also indicated the
degree to which the item had been met in the past
12 months, with response options including no need,
unmet need (1), partially met need (2), or met (3) need.
Scores for the latter three options were averaged across
needs to give an overall indication of the degree to
which each need domain was met. The overall internal
reliability of the needs measure was strong (Cronbach’s
α = 0.96). Formal caregivers received the same question-
naire items; however, they were asked to judge the
importance of each need to family caregivers of people
with dementia, and indicate the degree to which each
need was met in the current health care and social
services systems.

The technology use by family caregivers measure
focuses on the use of 21 types of assistive technologies,
telemedicine, and social media by family caregivers for
dementia care (see Appendix 2). We used a list of
technologies adapted from Czarnuch et al. (2016), ask-
ing about ownership and frequency of use, as well as
participants’ opinion of the usefulness of each item.
Additional emerging technologies were added relevant
to health care (e.g., virtual visits to health care
providers), emotional support (e.g., remote psychother-
apy), social connections (e.g., social media), and cogni-
tive/leisure activities (e.g., brain training games).
Caregivers indicated whether they owned each tech-
nology type, and if so, how often they used it (daily,
weekly, monthly, every 6 months, every 12 months, or
not at all). They also rated how useful each technology
was perceived from 0 (not at all useful) to 10 (extremely
useful). Formal caregivers also rated the perceived use-
fulness to them of each technology type for dementia
care, and indicated whether they had ever recom-
mended that type of technology to their clients.

Caregiver burden was measured using the 12-item
version of the Zarit Burden Interview (ZBI) (Bédard
et al., 2001). Possible scores ranged from 0 to 48, with
higher scores indicating greater burden. Participants
also rated from 1 to 10 how stressed they felt related
to their caregiving role. Functional ability of PWD was
rated by participants using the Bristol Activities ofDaily
Living Scale (BADLS) (Bucks, Ashworth, Wilcock, &
Siegfried, 1996), a validated measure used in previous
studies (e.g., Czarnuch et al., 2016). Scores ranged from
0 (totally independent) to 60 (totally dependent).

Access to service was measured using a 29-item list of
currently available health care and social services in
Canada. Caregivers indicated whether they had access
to each service (1 for yes and 0 for no). An overall access
score was calculated by summing scores of all items.

Size of social network was a continuous variable. Fam-
ily caregivers were asked to report how many connec-
tions they have for each category of family, friends,
coworkers, neighbors, and other relationships. Size of
social network was calculated from the total number of
the connections.

We also included five continuous variables to under-
stand the context and experience of participants: family
caregiver’s age, care recipient’s age, care recipient’s
years of dementia symptoms, health professional’s
age, and health professional’s years of experience in
dementia care.

Analysis

We conducted four analyses. First, we described care-
giver needs and technology use behaviour and attitude
using mean scores and percentages. Second, we
revealed association among variables using correlation
analysis. Third, we conducted linear regression analysis
to further understand the factors that contributed to
technology use behaviour. Finally, to compare various
groups’ opinions on the same items, such as importance
of needs, importance of technology, usefulness of tech-
nology, we used mixed analysis of variance (ANOVA).

Results
Important Needs of Family Caregivers

As the needs of family caregivers of PWD have been
identified in the literature (Mansfield et al., 2017;
McCabe et al., 2016), it is reasonable to consider that
all the needs are somewhat important. In fact, the
average importance score of all the needs reported by
family caregivers is 7.7, indicating that family care-
givers tend to believe that all the needs are fairly
important to them.

Among the six groups of caregiver needs, understanding
has the highest mean importance score, with the mean
(M) of 8.3 (standard deviation [SD] = 2.1). The second
most important category is financial and legal assistance
(M = 8.0, SD = 2.6). The least important category is care
tasks (M = 7.3, SD = 2.3). Although this value is slightly
lower than the overall mean importance of all needs, it
still confirms the importance of the needs in this group
for family caregivers.

To further tease out the important, unmet needs, we
focus on 10 specific needswhosemean scores of import-
ance are at or above the 75th percentile (8.4) of the mean
importance score of all needs (Table 2). Four items
belong to information needs; three are needs for formal
support, two are needs for emotional support and self-care;
and one a need for understanding.
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Family caregivers deemed three needs as unimportant:
(1) information that is easier to understand or is given in
another language, (2) services that cater to the care
recipient’s and/or the caregiver’s ethnic or cultural
background, and (3) help with making decisions and
managing conflicts with other family and friends
involved in caring for the care recipient. The relative
unimportance in the first two needs can be explained by
the fact that 90 per cent of the participants speak English
as the primary language.

In addition to the importance of each of the specific
needs, we also ask family caregivers whether the needs
for family caregivers are unmet, partially met, or met
(the value ranges from 1 to 3). On average, 20 per cent of
family caregivers gave a score of 1 across six need
groups, which suggested they had unmet needs;
whereas 36 per cent of participants reported unmet
needs for financial and legal assistance and 33 per cent
reported unmet needs for understanding as well as ther-
apy to manage stress, depression, and anxiety.Accordingly,
the mean scores for financial and legal assistance, under-
standing, and care tasks are lower than the other three
groups of needs, which indicates that these needs are
less well met. The need for information in general is
better met than other groups of needs.

Among the 10 important specific needs, family care-
givers identified four unmet needs: help choosing the
right home care services for the care recipient, time to
take care of self, information on services for caregivers,
and information on services for PWD. These needs are
in the domains of information, formal support, and emo-
tional and self-care. Eighteen out of 38 items were
reported to be lower than 2, which is the value for
“partially met” needs. The lowest ranking of an unmet
need was for financial assistance. In additional, five of

the unmet needs are related to care tasks and four are
related to formal support.

Individual Differences in Caregivers’ Needs

To identify factors that are associated with the import-
ance of needs and the degree to which needs are met,
we conducted a Pearson’s correlation analysis. Family
caregivers reported a moderate level of stress from
care responsibilities; the mean burden score was 25.5
(SD = 8.9; short Zarit Burden Interview [ZBI] Bédard
et al., 2001) out of 48, and the mean self-reported stress
level was 6.6 (SD = 2.2) out of 10. Self-reported stress of
family caregiver was positively associated with the
importance of emotional support (r[30] = 0.40, p < 0.05),
formal support (r[30] = 0.47, p < 0.01), and financial and
legal assistance (r[30] = 0.45, p < 0.05), while it was also
highly negatively correlated to the degree to which the
need for emotional support was met (r[31] = -0.61, p <
0.001). Family caregivers’ burden score was also nega-
tively associated with the degree to which the need for
emotional support was met (r[31] = -0.64, p < 0.001).
These results suggest that caregivers with increased
stress and care burden are more likely to have unmet
emotional support needs.

Finally, family caregivers’ size of social networks was
positively associated with the degree to which the need
for emotional support was met (r[31] = 0.43, p < 0.05). The
larger networks family caregivers had, the better their
emotional needs were supported.

Technology Use by Family Caregivers

On average, family caregivers reported having eight
types of technologies to help in their caregiver role,
but the variance was rather high (SD = 6.0). The most

Table 2: Most important needs for family caregivers and whether they are currently met according to family caregivers and health
care providers

Self (Family) Identified Important Needs Are the Needs Met?

(Unmet=1, Partially Met=2, Met =3)

Family
caregiver

Health
professional

1. Information on dementia and what to expect as the illness progresses 2.13 2.08
2. Emotional support from family and friends 2.06 1.74
3. Information on treatment for dementia 2.06 1.93
4. Information on services for people with dementia 1.97 1.90
5. Timely access to a doctor or other health care professional when there is a question or concern about the
care recipient’s health 2.16 1.93

6. Understanding from health care professionals about the challenges of caregiving for a person with dementia 2.09 1.98
7. Information on services for caregivers 1.93 1.83
8. Help choosing the right home care services for the care recipient 1.82 2.08
9. Health care services close to the care recipient’s or caregiver’s home 2.32 2.10
10. Time to take care of self 1.87 1.67
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commonly used technologies were medication organ-
izers or reminders and orientation devices, which were
owned by more than 80 per cent of participants. Other
than these two technologies, social media, video calls to
communicate with family and friends, in-homemonitor
of vital signs and other health indicators, brain training
games, reminder systems, and simple visual environ-
ment aids were owned by more than half of the family
caregiver participants. The least available technology
was psychotherapy or counselling delivered remotely
online (Figure 1).

Given that our technology use measure included many
recent, emerging technologies, family caregivers were
unfamiliar with several of these items. There were
14 technologies (67% of all technologies) about which
more than a quarter of the participants said that they
did not know whether these technologies were useful.
The technology associated with the lowest familiarity
was virtual reality: more than 50 per cent of family
caregiverswere unable to judge its usefulness (Figure 1).

Ownership is related to frequency of technology use. It
stands to reason that people who own technology may

use it more frequently. Meanwhile, frequency of tech-
nology use is also predetermined by the functionality.
For example, “wandering” technology might be in use
24/7, whereas remote visit to a doctor might be used
weekly or monthly.

For technology usefulness, family caregivers provided
positive responses: all technologies were useful in gen-
eral, but at varying levels. The most useful technologies
were: (1) “wandering” technology, (2) environment
detectors or manipulators, (3) medication organizers or
reminders, (4) alarm or pager units, and (5)movement or
fall detectors. Despite the high usefulness score, only one
useful technology, medication organizers or reminders,
was commonly owned by family caregivers (87%). Less
than 35 per cent of family caregivers owned any of the
other four useful technologies.

Technology owners and non-owners may have differ-
ent opinions about the usefulness of certain technolo-
gies because of the differences in their real experience
with the technologies. Using t tests to compare the
usefulness scores reported by owners and non-owners,
we found that these two groups shared similar opin-
ions, except about one specific technology: owners of a
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Figure 1: Family caregivers’ technology ownership and use
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device for in-home monitoring of vital signs and other
health indicators considered the technology to be highly
useful, whereas non-owners considered it significantly
not useful (t[23] = 2.5, p = 0.02; Figure 2).

To explore and identify factors that were associated
with family caregivers’ use of technologies, we exam-
ined the correlation among ownership, frequency of
use, importance of technology, and other predictors.
We found that number of technologies owned was
negatively associated with age of family caregivers
(r[31] = -0.40, p < 0.05) and age of care recipients
(r[30] = -0.53, p < 0.01). This suggests that family care-
givers or care recipients who are older own and use
fewer technologies than those who are younger.

Conversely, frequency of technology use was positively
associated with caregiver’s age (r[31] = 0.60, p < 0.01)
and care recipient’s age (r[30] = 0.65, p < 0.001). This
suggests that family caregivers or care recipients who
are older aremore likely to use technologies that require
frequent use, such as medication organizers, than those
who are younger. Using a regression analysis to further
examine predictors of frequency of technology use (R2 =
0.66), the results show that caregiver’s age was posi-
tively associated with frequency of technology use (β =
0.41, p < 0.05), and access to healthcare services had a

stronger positive effect (β = 0.44, p < 0.01), whereas
caregiver’s stress (β = -0.46, p < 0.05) and number of
technology owned (β = -0.39, p < 0.05) had significantly
negative effects on frequency of technology use.

To further understand family caregivers’ attitudes
towards technology, we focused on technology use for
communication purposes. Among family caregivers,
74 per cent used social media and 68 per cent used
video calls to communicate with family, friends, and
other community members. Furthermore, 90 per cent of
family caregivers reported that they often used the
Internet to get information about dementia or
dementia-related resources. This percentage is much
higher than the second source of information about
dementia, which is through a care provider (70%). The
third source is through health media (50%).

Other than proactively using the Internet to obtain infor-
mation about dementia and dementia-related resources,
family caregivers also showed a rather open attitude
towards communicating with health care providers via
technology. When asked their opinion on the statement
“I am comfortable talking to health care providers in
person instead of over the phone or Internet,” approxi-
mately half of the participants indicated disagreement or
neutrality. The average score of attitude also consistently
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Figure 2: Family caregivers’ and health care providers’ perceptions of the usefulness of technologies
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showed that family caregivers are not against the option
of communicating via technology.

Health Care Providers’ Perceptions

We examined health care providers’ opinions on the
importance of the needs of family caregivers and asked
them to rate whether the needs were met. Importance
ratings were compared across groups using a 2 (group:
family caregivers, health professionals)� 6 (needs type:
information, emotional support, care tasks, formal ser-
vices, financial/legal, understanding) mixed ANOVA
with repeated measures on the second variable. Green-
house–Geisser adjustments for degrees of freedom are
reported where appropriate. In general, health care
providers gave higher importance to the score of needs
than family caregivers (F[1,88] = 16.60, p < 0.001). There
was no main effect of need type (F[3, 282] = 1.42, p =
0.22). Therewas a significant group� needs interaction,
(F[3,282] = 4.60, p = 0.003), indicating that the relative

importance of needs differed between groups. In par-
ticular, health care providers rated care tasks (9.26) as
the most important need, which was substantially
higher than the importance score rated by family care-
givers (7.33). For family caregivers, the needs for care
tasks had the lowest importance score (Figure 3).

Ratings on whether needs were met were also entered
into a 2 (group)� 6 (needs type) mixed ANOVA. There
was no overall difference between family caregivers
and health care providers (F < 1). Amain effect of needs
type (F[4,348] = 3.57, p = 0.004) was qualified by a
significant group � needs type interaction (F[4,348] =
3.34, p = 0.01). In particular, health care providers had
more pessimistic ratings about whether emotional
needs of caregivers were met (see Figure 3). Particularly
for emotional support and self-care, family caregivers
reported that this group of needs was partially met, but
health care providers gave this item the lowest rating
(Figure 4).
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Figure 3: Importance of needs for family caregivers and health care providers
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Figure 4: Degree to which needs are met for family caregivers and health care providers
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Breaking down health care providers’ opinions into
38 specific needs, we observed some discrepancies
between health care providers and family caregivers.
For the 18 specific needs that were rated as unmet by
family caregivers, health care providers reported that
help coordinating and organizing the care that the care
recipient is receiving, help choosing the right home care
services for the care recipient, and information on plan-
ning for the future were partially met (Table 2).

Health care providers shared the opinions of family
caregivers towards technology usefulness. In fact, we
observed a high level of correspondence between the
opinions of these two groups (Figure 2). However, the
opinions towards three types of technologies were dif-
ferent. Family caregivers gave less importance to envir-
onmental aid (6.6), a phone with modification for the
care recipient (5.9), and in-home monitoring of vital
signs and other health indicators (6.7), whereas health
care providers gave these significantly higher scores.

Finally, health care providers’ perception about family
caregivers’ attitudes towards using technology for com-
munication with them was significantly different than
caregivers’ responses (t[83] = 5.5, p < 0.001). Health care
providers believed that family caregivers preferred to
communicate in person versus via technology.

Discussion
This study was an exploratory investigation to under-
stand how family caregivers of PWD used technology
to cope with care tasks and increased difficulties at
home. We developed a comprehensive survey called
The Dementia Caregiver Needs Questionnaire to study
the experiences and opinions of both family caregivers
and health care providers. We identified the important,
unmet needs of family caregivers, revealed family care-
givers’ technology use behaviour and attitudes among
family caregivers, and recognized differences in opin-
ions towards various needs and technology between
family caregivers and health care providers.

In summary, the important, unmet needs reported by
family caregivers are in the domains of information,
formal support, emotional and self-care, and under-
standing. These needs are dependent on caregivers’
levels of stress, perceived burden, access to health care
services, and social networks. Those who were more
stressed with heavier burden tended to feel that their
needs for emotional support were unmet. Larger social
networks can provide family caregivers with more
emotional support.

Many family caregivers neither own emerging tech-
nologies, nor are they familiar with these technologies.
Nevertheless, both technology owners and non-owners
considered technology to be useful in general. Family

caregivers primarily used technologies to help manage
medication, keep care recipients safe from environment
hazards, provide care recipients with cognitive assist-
ance, and communicate with family and friends.

There were some differences in perceived family care-
giver needs between the family caregivers and health
care providers, particularly in the domains of care tasks
and emotional support. There was also a gap in per-
ceived family caregiver attitudes towards communica-
tion via technology: family caregivers were open to
communicate with health care providers via technol-
ogy; health care providers, despite their optimistic
opinions on technology usefulness, believed that family
caregivers were more resistant to use of technology for
communication.

Our results suggest that currently available technolo-
gies are not successfully supporting family caregivers to
accomplish their dementia care tasks. Family care-
givers, in general, have limited access to the majority
of the technologies. In particular, caregivers who are
older adults have even fewer technologies at home. This
result is consistent with other technology studies with
older populations (Cotten, Anderson, & McCullough,
2012; Smith, 2014). Therefore, lack of ownership is the
first barrier to technology use for dementia care. How-
ever, our findings prove caregivers’ willingness to use
technology to support their care roles. Older adults are
not heavy users of technology, but they might be
dependent on one or two tools, such as medication
organizers, on a daily basis; 90 per cent of family
caregivers use the Internet to search for dementia-
related information; those who use technology more
frequently have more access to health care services; and
family caregivers indicated an amenable attitude
towards communicating with health care providers
via technology.

Our work contributes to the study of family caregivers
of PWD in three ways. First, this study used an explora-
tory approach to investigate the needs of family care-
givers. We identified important, unmet needs and
explored the factors that contribute to the occurrence
of these needs. In the literature, caregiver needs have
been primarily identified using qualitative analysis of
structured research interviews; several quantitative
checklists of caregivers’ needs have been developed,
but these measures are lacking in some indicators of
psychometric rigour (Mansfield et al., 2017). We believe
that our exploratory approach with a survey question-
naire can provide a mechanism to perform more rigor-
ous quantitative analyses of caregiver needs.

Second, we revealed the gaps in perceptions between
family caregivers and health care providers. Although
health care providers seem to be more knowledgeable
and better trained to care for people in various phases of
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dementia, they do not necessarily understand the needs
of family caregivers or the degree towhich needs aremet
by current health care and social service systems (Cohen-
Mansfield & Frank, 2008; Orrell et al., 2008). Their under-
standing of family caregivers’ attitudes towards technol-
ogy use in general is also overly pessimistic. As the top
source of dementia-related information, technology-
based resources are clearly relied onby family caregivers.
Underestimations of family caregivers’ interest in using
technology may inhibit the implementation of new care
models using technology, thereby preventing potential
improvements in quality of care.

Third, our findings revealed the importance of formal
care, informal social support, and technology use in a
complex care circle in which family caregivers are
embedded. We argue that family caregivers of PWD
can be better supported by easier access to formal health
care and social services, active engagement in large
social networks, and some use of assistive technology,
particularly for communication. As family caregivers
are open to using technology to receive service from
health care providers and they own technologies to
connect with members in their own social networks,
we see significant potential in using technology to
support older adults in the caregiving role at home.
Existing studies have revealed positive impacts of care-
givers’ technology use on their burden (Mortenson
et al., 2012, 2015, 2018). The findings presented here
extend this past research to identify which unmet care-
giver needs these technologies should address.

A number of studies have examined the needs of family
caregivers of PWD (Mansfield et al., 2017;McCabe et al.,
2016) and the use of technology to decrease caregiver
burden (AARP, 2016; Mortenson et al., 2012, 2015,
2018). This study adds to the existing literature by
focusing on unmet needs and linking these to care-
givers’ existing technology use and/or willingness to
adopt technology, with the purpose of informing how
technology can be leveraged to address these unmet
needs.

There are some important limitations of the research
presented here. First, the study was conducted with a
limited population, and replication with a broader Can-
adian sample is needed to determine the reliability of
the findings. Second, factors such as the duration and
frequency of caregiving activity, the severity of demen-
tia in the care recipient, and the nature and quality of the
interpersonal relationship between care recipient and
caregiver, were not evaluated. Past research indicates
that these factors may exert important moderating
influences on unmet caregiver needs (McCabe et al.,
2016; Mortenson et al., 2018) and should be considered
in future studies investigating the role of technology in
meeting these needs.

Supplementary Materials
To view supplementary material for this article, please
visit http://dx.doi.org/10.1017/S0714980820000094.
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