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Abstract.
Background: Information technology can enhance timely and individual support for people with Alzheimer’s disease and
other dementias and their informal carers.
Objective: To review the effectiveness of technology-based counselling interventions for people with dementia and informal
carers.
Methods: Randomized controlled trials of remote dementia counselling interventions were included. We searched CINAHL,
Cochrane Library, MEDLINE, PsycINFO, and the Web of Science Core Collection (April 2021) in combination with citation
tracking and free web searching (October to November 2021). We provide meta-analyses for caregiver depression, bur-
den, and self-efficacy/mastery and structured reporting for other outcomes. The Grading of Recommendations Assessment,
Development and Evaluation approach and the Risk of Bias 2 tool were applied.
Results: We included five randomized controlled trials involving 880 participants. Interventions were provided for carers
(four studies) or dyads (one study). Carers were predominantly women and were the spouses or children of people with
dementia. Counselling was delivered via telephone or videoconference with two to 23 sessions over 1 to 12 months. Control
groups received educational and resource materials only, standard (helpline) services, non-directive support, or home visits.
Meta-analysis for our primary outcome, depressive symptoms in carers, revealed no statistically significant effect (SMD
–0.15; 95% CI –0.40 to 0.10). There were also no significant effects on burden and self-efficacy/mastery. We rated the
certainty of evidence as low to very low and all outcomes at an overall high risk of bias.
Conclusion: The effectiveness of technology-based counselling interventions for people with dementia and informal carers
remains uncertain. Theory-based approaches are needed for the development and evaluation of these interventions.
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INTRODUCTION

Frequent consequences of dementia are unmet
needs, which can cause changes in behavior and
psychological symptoms such as hyperactivity, apa-
thy, depression, or anxiety [1]. The more the disease
progresses, the more people with dementia become
reliant on carers [2], even if they want to remain inde-
pendent [3]. The majority of people with dementia
are cared for at home, mainly by a spouse [4]. Infor-
mal carers of people with dementia face numerous
challenges, which have been described frequently in
terms of burden [5–7] and stress [8, 9]. Depressive
symptoms are a great challenge for both people with
dementia [10] and their informal carers [11, 12]. The
prevalence of depression in people with dementia
ranged from 20% to 37%, compared to 13% in people
without dementia [10]. Approximately a third of all
informal carers of people with dementia experience
depression [13].

Formal interventions aim to support both peo-
ple with dementia and their carers by addressing
diverse support needs. These needs include acquiring
relevant knowledge about dementia, obtaining infor-
mation on accessible services, addressing physical
and psychological health conditions, and managing
daily living as well as maintaining social connect-
edness [14, 15]. Because services do not always
effectively meet these needs, there is a gap between
the support needed and the support received in
terms of quality, quantity, and flexibility of services
[15].

This gap widened dramatically during the SARS-
CoV-2 pandemic when the availability of support
services was limited or ceased. This raised great con-
cerns for people with dementia and their carers related
to a lack of information, difficulties in safeguarding
procedures, or social isolation [16, 17]. Technology-
based interventions may be effective options for
informal carers to overcome isolation and risk of
infection [18]. Beyond the pandemic, the regionally
varying availability of support services, the dynamics
and complexity of family caregiving with changing
support needs make it necessary to find alternative
ways for delivering support [19]. There are various
types of support, such as information, education, or
counselling [20].

Counselling is a conversation therapy that involves
a trained therapist listening to individuals and helping
them to find ways to cope with an emotional issue.
It can be differentiated from information, education,
instruction, and case management [21].

Technology-based counselling can be provided
through telephone, email, text messaging, or tele-
health/videoconferencing modalities [22]. People
taking part in telephone counselling sessions believed
it to be an attractive option because of convenience,
accessibility, control, or inhibition [23]. An earlier
mixed-methods systematic review focused on the
efficacy of telephone counselling interventions [24].
The review indicated some evidence of moderate
quality that telephone counselling can reduce depres-
sive symptoms experienced by carers of people with
dementia. Carers found that counselling without hav-
ing to leave the house brought them more flexibility
and less stress. Counsellors discussed the limitations
of telephone counselling as they could not see the
reactions of the carers [24]. These limitations may
be overcome through the use of videoconferencing
software [25, 26].

A recent review examined the efficacy of remotely
delivered information, training, and support interven-
tions for informal carers of people with dementia
[27]. Counselling by health professionals was sub-
sumed under support and the authors found that
interventions may have an impact on burden and
depression [27]. Saragih et al. investigated the effec-
tiveness of telehealth-delivered psychoeducational
and behavioral interventions for persons with demen-
tia and their carers [28]. This comprises a wide
range of different interventions, including coun-
selling, which appear to have an effect on depression
among persons with dementia and on the perceived
competency of carers [28].

Previous reviews therefore focused on counselling
provided via telephone or on a wide range of psy-
chosocial interventions using various technologies.
In our systematic review, we focused exclusively
on counselling interventions delivered through var-
ious types of information technology. We aimed at
investigating the effectiveness of technology-based
counselling interventions for people with dementia
and/or their informal carers.

MATERIALS AND METHODS

We followed the Cochrane Handbook for Sys-
tematic Reviews of Interventions guidance [29].
The review protocol was prospectively registered
in PROSPERO (CRD42021245473) and published
[30].

Details about the results of the Qualitative Com-
parative Analysis will be reported elsewhere.
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Eligibility criteria

We included individual and cluster parallel-group
randomized controlled trials (RCT), cross-over and
stepped-wedge designs assessing counselling inter-
ventions for people with dementia and/or their
informal carers; published in English or German with
no restriction regarding the year of publication. Coun-
selling interventions had to be provided by trained
health and social care professionals focusing on the
management of daily living, disease and care man-
agement as well as functioning and participation
by using technologies such as telephone, computer,
and web- or mobile-based applications. Both inactive
(e.g., labelled as no intervention or no treatment) and
active comparisons (e.g., labelled as standard care,
usual care, or onsite counselling interventions) were
included. We did not make restrictions concerning
specific clinical outcomes.

We excluded studies on interventions targeting
people with mild cognitive impairment and studies on
specific and standardized interventions such as cog-
nitive behavior therapy, or genetic counselling as well
as counselling with regard to predictive diagnostics,
screening for dementia or diagnostic procedures or
educational programs.

Information sources and search strategy

We performed a comprehensive systematic litera-
ture search combining an electronic database search
with supplementary search methods [31, 32]. The
search strategy was developed by one reviewer (JH)
and was peer-reviewed by an external consultant
using the Peer Review of Electronic Search Strate-
gies (PRESS) [33]. We searched CINAHL, Cochrane
Library including Cochrane Central Register of Con-
trolled Trials (CENTRAL), MEDLINE via PubMed,
PsycINFO via Ovid, and the Web of Science Core
Collection (last search: April 22, 2021) without using
filters and limiters. Additionally, we conducted for-
ward and backward citation tracking of included
studies and eligible reviews using Scopus (last search:
October 7, 2021) and web searching via Google and
Google Scholar (last search: November 26, 2021).
The database-specific search strategies are provided
in the Supplementary Material, Chapter A.

Selection process

Two reviewers (out of AB, JH, FW, and DB) inde-
pendently screened titles, abstracts, and full texts

using the Rayyan web app [34]. Disagreements were
solved by discussion.

Data collection process

One reviewer (JW or DB) extracted data using a
standardized and piloted extraction sheet. Data was
cross-checked for accuracy by the other researcher
and any discrepancies were resolved by mutual dis-
cussion between these two reviewers. We extracted
study characteristics, participants’ characteristics
(age, gender, ethnic, and educational background),
and intervention characteristics (type of interven-
tion and comparison, technology used for delivery,
duration and frequency of counselling sessions,
outcome(s), measurement(s) and results). In order
to generate a detailed description of the reported
intervention characteristics and their theoretical
underpinning we applied the criteria of the Tem-
plate for Intervention Description and Replication
(TIDieR) checklist [35] and the updated Criteria
for Reporting the Development and Evaluation of
Complex Interventions (CReDECI-2) guideline [36].
The TIDieR checklist focuses on the description of
interventions (e.g., why, what, who provided, where,
and how) in order to improve replicability [35].
The CReDECI-2 guideline refers to the develop-
ment and evaluation stages of complex interventions
by applying items such as theoretical underpin-
ning, components of interventions and its interaction,
facilitators and barriers potentially influencing the
delivery of the intervention [36]. By combining these
two guidelines, we were able to comprehensively map
the interventions.

Prespecified review outcomes

The predefined primary outcome of our review was
depressive symptoms experienced by people with
dementia or informal carers. All other outcomes such
as burden, self-efficacy, or quality of life were con-
sidered as secondary outcomes.

Study risk of bias assessment

We assessed the risk of bias for all outcomes in each
study using the revised Risk of Bias tool (RoB 2) [37].
Two reviewers (out of JH, JW, and DB) conducted the
RoB 2 assessments independently using the RoB 2
Excel tool for documentation [38]. Conflicting results
were discussed between the involved reviewers and, if
necessary, with an experienced methodologist (GL).
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We used robvis to create risk-of-bias assessment fig-
ures [39].

Effect measures and synthesis methods

We performed a pooled meta-analysis of the inter-
vention effects with respect to the clinical and
statistical heterogeneity. We used the numbers of par-
ticipants who answered at the different follow-up
periods to estimate 95% confidence intervals (CI)
irrespective of imputations. The Review Manager
Version 5.3 was applied to pool metric data with
the random effects model [40]. If studies reported
the same outcome with different measurement tools,
we computed standardized mean differences (SMD)
with their 95% CI using the Comprehensive Meta-
Analysis program Version 3.3 and entered the data
into RevMan as generic inverse variance data [41]. If
a study reported results on different follow-up peri-
ods, data from the longest follow-up were used. All
meta-analyses base on metric data and used mean
differences (MD) or standardized mean differences
(SMD) with their 95% CI as intervention effects. The
magnitude of an effect was considered as small at an
SMD of 0.2, medium at an SMD of 0.5 and large at
an SMD of 0.8 [42]. Negative effects are interpreted
with the same cut-offs. In cases of more than one mea-
sure of the same outcome, we utilized the mean value.
Statistical heterogeneity between intervention effects
was measured on the basis of I-squared-values (I2)
and classified as not important (0% to 40%), mod-
erate (30% to 60%), substantial (50% to 90%), or
considerable (75% to 100%) [43]. We conducted a
subgroup analysis based on control conditions when
substantial heterogeneity across results of included
studies was found.

If pooling of data was not possible due to clini-
cal and/or statistical heterogeneity, we performed a
narrative synthesis. When no synthesis could be per-
formed due to different effect measures, incompletely
reported effect estimates, or single studies reported on
outcomes, we tabulated available data for structured
reporting of effects [44].

Certainty of evidence assessment

We applied the Grading of Recommenda-
tions, Assessment, Development and Evaluations
(GRADE) approach to rate the certainty of evi-
dence as high, moderate, low, or very low [45]. The
GRADEpro GDT software was used to create the
“Summary of findings” table [46, 47].

In order to determine the importance of the out-
comes assessed in the included studies, we involved
two persons (entitled “advisory board” in the follow-
ing). One is a family carer and engaged in a regional
support organization for people with dementia and
their families. The other is a professional consultant
of the Alzheimer’s Society in a German federal state.
They were presented with a questionnaire in which
they were asked to value the importance of the out-
comes on a scale from 1 (not important) to 9 (very
important) [48]. According to the GRADE approach,
we used three categories to distinguish outcome
importance (mean scores of numerical ratings: from 7
to 9 = high importance; from 4 to 6 = moderate impor-
tance; 1 to 3 = low importance) [45, 48]. In addition,
open-ended questions were asked that addressed out-
comes not yet examined in the included studies
as well as reasons for the informal carers’ use of
counselling services. We used the advisory boards’
assessment to integrate their perspective in the inter-
pretation of results.

Deviations from the intended approach as
published in the protocol

Although we planned not to exclude studies
because of language [30], we had to exclude reports
not written in English or German due to the lack of
resources for professional translations.

RESULTS

Study selection

Figure 1 displays the flow diagram of the study
selection process. We identified 6,387 records from
electronic database search. After removing dupli-
cates, we screened the titles and abstracts of 3,775
records, and the full-text of 277 records for eligibil-
ity. Six publications reporting on two studies [49, 50]
met the inclusion criteria. We identified 3,614 records
from additional sources (citation tracking and web
searching). Of these, we assessed 151 full-texts and
included six records on three studies [51–54]. We
also identified nine records on five ongoing studies
[55–59]. We excluded 416 records; the reasons for
exclusion are displayed in Fig. 1. Finally, five RCT
with a total of 12 publications were included [49–54,
60–65].
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Fig. 1. PRISMA flow diagram of study selection.

Study characteristics

Table 1 presents the general characteristics of the
included studies. The five RCT involved a total of
880 participants, ranging from 60 to 445 partici-
pants per study [49–53]. The studies were published
between 1995 and 2021. Four trials were conducted
in the USA [49–52] and one in Australia [53]. Coun-
selling interventions were provided for carers by
healthcare professionals (four studies, [49–52]) or for
carer–care-receiver dyads (one study, [53]). Carers
were predominantly spouses (51%) and adult chil-
dren (42%) of people with dementia (data provided
in four studies [49, 51–53]). While women made
up the largest proportion of carers (88% [51]; 78%
[52]; 76% [53]; 80% [50]), the ethnic and educational
backgrounds varied across studies.

Telephone or videoconferencing software was
utilized to deliver counselling. Healthcare pro-
fessionals assessed the participants’ situation and
provided support tailored to the individual needs.
Supportive and empathetic approaches were applied,
which comprised information as well as educa-
tional and problem-solving components. In one trial,
technology-based counselling was combined with
home visits [53]. Additional material was used for
information on local resources and education in two

interventions [49, 52]. The theoretical underpinning
was described for two interventions [49, 52]. The
interventions lasted between 1 and 12 months and
comprised two to 23 counselling sessions. Partici-
pants in the control group received educational and
resource materials only, standard (helpline) services,
non-directive support, or home visits. A detailed
description of the interventions and comparisons
using the TIDieR [35] and CReDECI [36] criteria
can be found in the Supplementary Material, Chapter
B.

Outcomes were measured using self-reported
assessment instruments for carers and proxy-reported
for people with dementia. Three studies assessed
depressive symptoms and burden experienced by car-
ers of people with dementia [49, 51, 52]. Self-efficacy
or mastery in caregiving was assessed in four studies
[49, 50, 52, 53] and carers’ reaction to or upset due
to dementia-related behavior were reported in three
studies [49, 52, 53]. We identified a wide range of out-
comes (n = 14) and assessment instruments (n = 21)
(Table 1).

Risk of bias in studies

The results of the critical appraisal are displayed
in the risk of bias summary plot (Fig. 2). We assessed
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Table 1
Characteristics of included studies

First
author
Year

Country Population Intervention Comparison Outcomes
(Follow-Up)Target

population
N rand.
(IG/CG)

Mean age (SD) in
years

Women
(%)

Type Duration
Frequency
Period

Coyne
1995 [51]

USA Carer 62*
(n. a.)

IG: 48.7 (11.3)
CG: 51.4 (14,0)

88 Telephone
counselling

n. a.
Helpline call +
biweekly follow-up
calls
8 weeks

Standard care:
Helpline services
during a single
call

Carer: Depression
Carer: Burden
Carer/care-receiver: Resource
use
(8 weeks)

Tremont
2008 [49]

USA Carer 60
(32 / 28)

IG: 65.75 (13.71)
CG: 61.00 (9.60)

– Telephone
counselling
with
additional
materials

Initial 60 min,
follow-up 15–30 min
23 telephone contacts
12 months
+
Educational and
resource materials

No counselling
+
Educational and
resource materials

Carer: Depression
Carer: Burden
Carer: Reaction to care-receiver
behavior
Carer: Knowledge
Carer: General health
Carer: Self-efficacy
Carer: Family functioning
Carer: Perceived social support
(12 months)

Tremont
2015 [52,
54, 63]

USA Carer 250
(133 / 117)

IG: 63.32 (12.30)
CG: 62.03 (13.75)

78 Telephone
counselling
with
additional
materials

Initial 60 min,
follow-up 15–30 min
16 telephone contacts
6 months
+
Educational and
resource materials

Telephone
Support:
Non-directive
support through
empathic and
reflective listening
and open-ended
questioning; same
duration,
frequency, and
period as IG
+
Educational and
resource materials

Carer: Depression
Carer: Burden
Carer: Reaction to care-receiver
behavior
Carer: Family functioning
Carer: Self-efficacy
Carer: Positive aspects of
caregiving
Carer: Quality of life
(6 months)
Carer/care-receiver: Resource
use
(monthly over 6 months)

Laver
2020 [53]

Australia Dyads 63
(31 / 32)

Care-receiver:
IG: 79.45 (6.52)
CG: 80.47 (7.198)
Carer:
IG: 69.47 (11.849)
CG: 70.66 (15.51)

Care-
receiver:
40
Carer:
76

Video-
conference-
based
counselling

60 min
8 consultations (first 2
home visits)
16 weeks

Home Visits:
Same duration,
frequency, and
period as IG

Carer: Mastery
Care-receiver: Functionality
Care-receiver: Number of
behaviors
Carer: Perceived change
Carer: Upset
(4 months)

Hodgson
2021 [50]

USA Carer 445
(257 / 188)

IG: 60.42 (13.04)
CG: 61.27 (12.23)

80 Telephone
counselling

n. a.
Initial call + one
follow-up
1 month**

Standard care:
Helpline
consultation
service

Carer: Global Health
Carer: Self-efficacy
(1 week, 1 month)

CG, control group; IG, intervention group; min, minutes; n.a., not available; rand., randomized. *Details on randomization procedures are missing; **Additional booster call was made within a
month; the exact time was not specified.
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Fig. 2. Risk of bias summary plot of RoB 2 assessments across all outcomes of included studies.

the risk of bias for 26 outcomes. A high risk of bias
due to missing outcome data was found for 23 out-
comes. In addition, we found a bias in the selection of
the reported results due to deviations in the reported
results from the trial registry entry or due to the
lack of a pre-specified analysis plan for all outcomes.
The risk of bias traffic light plot of assessments for
all outcomes as well as justifications of our judge-
ments are provided in the Supplementary Material,
Chapter C.

Synthesis

Depressive symptoms
Table 2 shows the summary of findings for our

pooled primary and secondary outcomes. Three stud-
ies measured depressive symptoms experienced by
carers of people with dementia [49, 51, 52]. The
outcome was not further defined in the included stud-
ies. Coyne 1995 reported no significant effect on
depression after 8 weeks (Zung Self-Rating Depres-
sion Scale; range 20–80; higher score indicates
more depression; 51 participants) [51]. We con-
tacted the first author for numerical data, which are
no longer available. Two studies (246 participants)
reported data on depression at 6 months or 12 months
[49, 52]. Both studies found slightly lower depres-
sion scores applying different measurement tools
(Tremont 2008: Geriatric Depression Scale (GDS);
range 0–30; higher score indicates more depression;
Tremont 2015: Center for Epidemiology Studies
Depression Scale (CES-D), range 0–60; higher score
indicates more depression). Meta-analysis showed no
statistically significant difference between interven-
tion and control groups (SMD –0.15; 95% CI –0.40
to 0.10; I2 = 0%) (Fig. 3). The certainty of evidence
was rated as low due to a high risk of bias.

Burden
Three studies (297 participants) reported informa-

tion on burden at 8 weeks, 6 months and 12 months
[49, 51, 52]. All studies used the Zarit Burden Inter-
view (ZBI; range 0–88; higher score indicates higher
burden) and reported a lower burden for carers in the
intervention group. Pooled data revealed no statisti-
cally significant difference between the intervention
and control groups (MD –5.30; 95% CI –11.7 to 1.11,
I2 = 61%) (Fig. 4). The certainty of evidence was rated
as very low because of high risk of bias, substantial
heterogeneity, and imprecision.

Self-efficacy/mastery
Four studies (479 participants) provided low-

certainty evidence on self-efficacy/mastery at follow-
up periods of 1 week and 1 month, 4 months, 6 months
and 12 months [49, 50, 52, 53]. The studies employed
different assessment instruments with higher scores
describing higher self-efficacy or mastery (Hodgson
2021: PROMIS Self-Efficacy for Managing Emo-
tions; range 8–40; Laver 2020: Caregiving Mastery
Index; range 0–24; Tremont 2015: Self Efficacy
Questionnaire Symptom Management and Self Effi-
cacy Questionnaire Support Services; range 0–50;
Tremont 2008: Self-Efficacy Questionnaire; range
0–100). We used the results from the longest follow-
up period of 1 month in Hodgson 2021 and results
of measurements with different tools in Tremont
2015 and found no statistically significant difference
between groups (SMD 0.07; 95% CI –0.11 to 0.25;
I2 = 0%) (Fig. 5).

Reaction to/upset due to dementia-related
behavior

Three studies (294 participants) reported infor-
mation on carers’ reactions to or upset due to
dementia-related behavior at 4, 6, and 12 months [49,
52, 53]. Due to the substantial heterogeneity across
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Table 2
Summary of findings: Technology-based counselling compared to educational and resource materials only, standard (helpline) services, non-directive support, and home visits for carers of people

with dementia

Certainty assessment No of patients Effect Certainty Importance
No of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision Other
considerations

Technology-
based
coun-
selling

Educational
and resource
materials only,
standard
(helpline)
services,
non-directive
support, and
home visits

Relative
(95% CI)

Absolute
(95% CI)

Depressive symptoms (follow-up: range 6 months to 12 months; assessed with: self-reported scales, higher scores indicate more depressive symptoms)

2 randomized
trials

very
seriousa

not serious not serious not serious none 130 116 – SMD 0.15
SD lower
(0.4 lower
to 0.1
higher)

Low

Burden (follow-up: range 8 weeks to 12 months; assessed with: ZBI)

3 randomized
trials

very
seriousb

seriousc not serious seriousd none 153 144 – MD 5.3
lower
(11.7
lower to
1.11
higher)

Very Low

Self-efficacy/mastery (follow-up: range 1 month to 12 months; assessed with: self-rated scales, higher scores indicate higher self-efficacy/mastery)

4 randomized
trials

very
seriouse

not serious not serious not serious none 268 211 – SMD 0.07
SD higher
(0.11
lower to
0.25
higher)

Low

CI, confidence interval; MD, mean difference; SMD, standardized mean difference; ZBI, Zarit Burden Interview. Explanations: aDowngraded two levels because of high risk of bias due to missing
outcome data and in measurement of the outcome in both studies and an additional high risk of bias in selection of the reported result in one study. bDowngraded two levels because of high risk of
bias due to missing outcome data and in measurement of the outcome in all three studies and an additional high risk of bias in selection of the reported result in one study. cDowngraded one level
due to substantial statistical heterogeneity. dDowngraded one level due to wide confidence intervals. eDowngraded two levels because of high risk of bias due to missing outcome data in all four
studies, high risk of bias in measurement of the outcome in three studies, high risk of bias in selection of the reported results in two studies and high risk of bias arising from the randomization
process and due to deviations from the intended interventions in one study each.
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Fig. 3. Forest Plot and RoB 2 for depressive symptoms experienced by carers of people with dementia.

Fig. 4. Forest Plot and RoB 2 for burden experienced by carers of people with dementia.

Fig. 5. Forest Plot and RoB 2 for self-efficacy/mastery experienced by carers of people with dementia.

Fig. 6. Forest Plot and RoB 2 for reactions/upset experienced by carers of people with dementia.

results of all included studies, we added a subgroup
analysis based on the different control groups, which
did not lead to a reduction of heterogeneity. Figure 6
displays the studies’ results. Comparing technology-
based counselling with home visits, Laver 2020
found no differences between groups (SMD 0.00;
95% CI –0.57 to 0.57; Caregiver Behavioral Occur-
rence and Upset Scale; range not reported; higher
score indicates higher upset; 48 participants) [53].
Tremont 2008 reported significantly less severe reac-
tions to dementia-related behaviors after 23 telephone
counselling sessions combined with additional mate-
rial compared to those carers receiving educational
and resource materials only (SMD –1.08; 95% CI
–1.82 to –0.34; Revised Memory and Behavior Prob-
lem Checklist; range 0–96; higher score indicates
higher upset; 33 participants) [49]. When compared
to non-directive support, telephone counselling had
no statistically significant effect on carers’ upset

(SMD –0.15; 95% CI –0.42 to 0.12; Revised Memory
and Behavior Problem Checklist; range 0–96; higher
score indicates higher upset; 213 participants) [52].

Structured summary

Table 3 displays the data for the structured sum-
mary.

Health-related outcomes
Two studies assessed the impact of technology-

based counselling on global/general health [50, 49]
and one study on health-related quality of life [52].
Telephone counselling (two, 16 or 23 sessions) was
combined with additional materials in two studies
[49, 52]. The PROMIS Global Health questionnaire
(Global Physical Health (GPH) and Global Men-
tal Health (GMH) scores), the EQ-5D VAS and the
SF 36 General Health questionnaire were used for
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Table 3
Outcomes for structured reporting

Outcome Reference N IG/CG Intervention
Mean (SD)

Control
Mean (SD)

MD
(95% CI)

p

Se
co

nd
ar

y
ou

tc
om

es
:P

at
ie

nt
an

d
ca

re
r

le
ve

l

Global Health / General Health Hodgson 2021
[50]

113 / 68
112 / 68

GPH 13.70 (2.74)
GMH 11.79 (3.38)

GPH 14.07 (2.12)
GMH 11.72 (3.02)

n. a.
n. a.

0.26
0.95

Tremont 2008
[49]

16 / 17 n. a. n. a. n. a. n. a.
No statistically significant differences between the groups at the end of treatment

Quality of life Tremont 2015
[52]

114 / 99 79.87 (15.00) 77.59 (15.69) n. a. 0.75

Family functioning Tremont 2008
[49]

16 / 17 n. a. n. a. n. a. n. a.
No statistically significant differences between the groups at the end of treatment

Tremont 2015
[52]

n. a.*** 2.09 (0.63) 2.00 (0.50) n. a. 0.80

Perceived social support Tremont 2008
[49]

16 / 17 2.47 (1.34)** 2.38 (1.31)** 0.09*
(–0.62 to 0.75)**

n. a.

Perceived change Laver 2020
[53]

26 / 27 37.7 (5.10*) 40.1 (5.20*) –2.4
(–5.4 to 0.52)

0.10

Positive aspects of caregiving Tremont 2015
[52]

n. a.**** 34.13 (8.31) 35.24 (7.55) n. a. 0.04

Knowledge Tremont 2008
[49]

16 / 17 n. a. n. a. n. a. n. a.
No statistically significant differences between the groups at the end of treatment

Behavior Laver 2020
[53]

24 / 24 6.5 (1.91*) 8.7 (1.91*) –2.1
(–3.3 to –1.04)

0.0003

Functionality Laver 2020
[53]

26 / 26 59.9 (8.67*) 63.8 (8.67*) –3.9
(–8.7 to 1.0)

0.12
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Resource use Average number of
services used

Coyne 1995
[51]

23 / 28 6.78 (2.2) 4.57 (2.5) n. a. n. a.

Number of times per
month each
community service
was used

Tremont 2015
[54]

105 / 94 Carer: 8.47 (5.14) Carer: 5.14 (7.05) n. a. 0.02
Care-receiver: 6.79 (13.72) Care-receiver: 5.11 (10.68) 0.34

Number of monthly
visits of healthcare
resources

105 / 94 Carer: ED 0.02 (0.06) Carer: ED 0.05 (0.13) n. a. 0.02
Hospital 0.01
(0.04)

Hospital 0.04
(0.10)

n. a. 0.006

Doctor 0.85
(0.89)

Doctor 0.71
(0.61)

n. a. 0.88

Care-receiver: ED 0.08 (0.16) Care-receiver: ED 0.08 (017) n. a. 0.83
Doctor 1.32
(1.35)

Doctor 1.30
(1.05)

n. a. 0.88

CG, control group; CI, confidence interval; ED, emergency department; GMH, global mental health; GPH, global physical health; IG, intervention group; MD, mean difference; n. a., not available;
SD, standard deviation. *Data calculated by reviewers; **Data extracted from Lins 2014 [24]; ***N = 171, no specification for IG/CG; ****N = 220, no specification for IG/CG.
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assessments after 1, 6, and 12 months. There was no
statistically significant effect on health-related out-
comes when compared to standard helpline services
(GPH: p = 0.26; range 4–20; lower score indicates
better health; 181 participants; GMH: p = 0.95; range
4–20; lower score indicates better health; 180 partic-
ipants) [50], educational and resource materials only
(no numerical data reported for SF 36 General Health
scores; 33 participants) [49], and non-directive sup-
port (p = 0.75; EQ-5D VAS; range 0–100; higher
score indicates higher quality of life; 213 partici-
pants) [52].

Family functioning and social support
Two studies assessed family functioning using the

General Functioning subscale of the Family Assess-
ment Device (FAD GF subscale; range 1–4; higher
score indicates poorer functioning) [52, 49]. All
participants received educational and resource mate-
rials, and telephone counselling was compared to no
counselling or non-directive support. There were no
statistically significant differences between groups
after 6 and 12 months (Tremont 2008: no numer-
ical data reported; 33 participants; Tremont 2015:
p = 0.80; 171 participants) [49, 52].

Tremont 2008 found no statistically significant
effect of telephone counselling on carers’ perception
of social support after 12 months (MD 0.09; 95% CI
–0.62 to 0.75; Multidimensional Scale of Perceived
Social Support (MSPSS); range 1–12; higher score
indicates more perceived support; 33 participants)
[49].

Perceived change and benefits of caregiving
The Perceived Change Scale (PCS) was applied

in Laver 2020 to assess whether carers perceive the
situation as getting better or worse. No statistically
significant differences between groups receiving
counselling via videoconferencing or during home
visits were found (MD –2.4; 95% CI –5.4 to 0.52;
PCS; range 13–65; higher score indicates positive
change; 53 participants) [53].

Tremont 2015 assessed carers’ perception of
benefits within the caregiving context comparing
telephone counselling to non-directive support, both
combined with educational and resource materials.
Participants in the control group showed a statistically
significant greater improvement in positive aspects
of caregiving (P value = 0.04; Positive Aspects of
Caregiving scale (PAC); range 9–45; higher score
indicates more positive aspects; 220 participants)
[52].

Dementia knowledge
Tremont 2008 measured the carers’ dementia

knowledge using the Alzheimer’s Disease Knowl-
edge test. All participants were provided with
educational and resource materials and carers in the
intervention group received 23 counselling sessions.
There were no significant differences between groups
after 12 months (no numerical data reported; 33 par-
ticipants) [49].

Outcomes of people with dementia
Laver 2020 measured the number of dementia-

related behavior and the functionality of the
care-receiving person using proxy-reported assess-
ment instruments after 4 months of telehealth or home
visit delivery of a counselling intervention. While
there were no statistically significant differences in
functional capacities of people with dementia (MD
–3.9; 95% CI –8.7 to 1.0; Caregiver Assessment of
Function and Upset (CAFU total); range 15–105;
higher score indicates higher functionality; 52 par-
ticipants), the number of dementia-related behaviors
decreased significantly in the telehealth group (MD
–2.1; 95% CI –3.3 to –1.04; Caregiver Behavioral
Occurrence and Upset Scale; range not reported;
higher score indicates higher frequency; 48 partici-
pants) [53].

Resource use
Two studies reported data for outcomes on the

healthcare system level [51, 54]. Coyne 1995
assessed the number of services summarizing pri-
mary care physician visits, prescribed medications,
emergency room visits, support group attendance,
hospital stays, and over-the-counter medications.
Resource use increased in both groups during the
follow-up period of 8 weeks. Participants receiving an
additional call showed a greater rate of increase than
participants receiving standard helpline services [51].
Tremont 2015 differentiated between community
and healthcare resources when assessing resource
use. Carers receiving 16 counselling sessions over
6 months had a statistically significant higher rate of
community service use (p = 0.02) as well as a lower
rate of Emergency Department visits (p = 0.02) and
hospital stays (p = 0.006) than participants receiving
non-directive support. There were no statistically sig-
nificant differences between groups of care-receiving
persons in the use of community resources (p = 0.34)
such as respite care, support group attendance,
food delivery, and healthcare resources (Emergency
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Department visits: p = 0.83; Doctor visits: p = 0.88)
[54].

Outcome importance
The advisory boards’ ratings for outcome impor-

tance resulted in a high importance with a mean score
from 7 to 9 for depressive symptoms, burden, fam-
ily functioning, self-efficacy/mastery, physical and
mental health, reaction to dementia-related behav-
ior, frequency of dementia-related behavior, and
functionality in activities of daily living of persons
with dementia as well as healthcare and community
resource use. The following outcomes were con-
sidered to be of moderate importance (mean score:
4 to 6): general health, quality of life, perceived
social support, perceived change, positive aspects
of caregiving, and dementia knowledge. The advi-
sory board suggested further outcomes, i.e., changes
in the social support network of carers, the percep-
tion of isolation or social participation, and access
to support services. In addition, it was indicated that
counselling is often sought when the stress levels of
the informal carers are high or when they feel over-
whelmed. One person reported from her experience
that older carers refused the use of technology for
counselling.

DISCUSSION

Our systematic review synthesized five RCT
evaluating the effectiveness of technology-based
counselling interventions for people with demen-
tia and their carers. Meta-analysis was performed
with two studies and revealed no evidence that
technology-based counselling has an effect on
our primary outcome of depressive symptoms
experienced by carers of people with dementia.
Meta-analyses for burden and self-efficacy/mastery
of informal carers also showed no statistically signif-
icant differences between groups. Technology-based
counselling seems to have some beneficial effects on
the frequency of dementia-related behavior [53], car-
ers’ reaction to dementia-related behavior [49], and
community and healthcare resource use by informal
carers [54] as our narrative synthesis and structured
summary demonstrated.

Our findings support earlier research [24, 27, 28].
The Cochrane review by Lins et al. suggested that
telephone counselling without additional materials

is effective for reducing depressive symptoms in
carers of people with dementia [24]. The authors
reported inconsistent results of studies on this out-
come and findings based on a small number of trials
[24]. Remotely delivered interventions comprising
training, support or both, with or without informa-
tion for informal carers of people with dementia
may slightly reduce depressive symptoms when com-
pared with information alone, but had no significant
effect when compared with usual treatment, wait-
ing list or attention control (moderate certainty) [27].
There was also no effect of telehealth interventions
which included counselling interventions as well
as psychoeducation and cognitive behavioral ther-
apy on carers’ depression [28]. Effects on burden
experienced by carers of people with dementia were
described as non-significant [28], uncertain [24], or
small, depending on the control intervention [27]. No
evidence was found for beneficial effects on further
outcomes such as quality of life and self-efficacy [24,
28].

We found a considerable clinical heterogeneity
in the included studies. Counselling interventions
ranged from extended services of long-established
helplines to theory-based, manualized interventions
implemented for the first time in the context of the
trial setting. There was also a broad range of compar-
isons, which has to be considered while interpreting
the results. While the number of counselling sessions
and length of follow-up also varied, individualized
counselling covered a similar content and aimed at
reducing stress and improving mood and the ability
to manage dementia-related challenges.

A variety of outcomes was used to assess the
effectiveness in achieving these goals and the use
of different outcomes made it difficult to compare
the effects of different interventions directly and to
conduct meta-analyses [66]. Furthermore, the differ-
ences in the importance assigned to the outcomes by
the advisory board and the additionally suggested
outcomes indicate that further effort is needed to
determine adequate outcomes for technology-based
counselling interventions. Involvement of people
with dementia and their representatives seems to be
mandatory in order to define outcomes with better
clinical relevance.

The fact that only two studies explicated the the-
oretical underpinnings [49, 52] suggests that the
development of the interventions was not guided by
theory. There seems to be a lack of theory-driven
approaches in determining objectives of counselling
interventions and outcomes, as well as in developing
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these interventions and their interacting components.
To overcome these shortcomings, the framework of
the Medical Research Council (MRC) should be
applied to the development and evaluation of complex
interventions [67].

The information technology used in included stud-
ies were telephone [49–52] and videoconferencing
software [53]. The telephone as a widespread and
undemanding technology was found to enhance
accessibility [52]. In contrast, videoconferencing is
described as a more direct and immersive mode
of communication because it engages verbal and
non-verbal communication, and facial expression
[25]. Videoconferencing is associated with higher
demands on technical skills, and instruction for
technical application as well as support for tech-
nical equipment may be required [53]. Despite the
advantages of using technology for counselling,
González-Fraile et al. found that remotely delivered
interventions seem to be less acceptable than con-
trol interventions such as information alone which
is indicated by participant‘s attrition [27]. In addi-
tion, technology-assisted counselling was perceived
as convenient [23], but it can be more difficult for
those seeking advice to maintain privacy. It was
not described in included studies whether the per-
son with dementia was home or present during
counselling sessions. This illustrates the complex-
ity of using informational technology for counselling
interventions in dementia, even though its use was
considered beneficial, particularly during the SARS-
CoV-2 pandemic [68]. Further research is needed
to understand whether the combination of face-to-
face and technology-based counselling and the use
of multiple technologies such as telephone, email,
videoconferencing, and mobile-based services are
able to meet the needs of people with dementia and
their informal carers.

The quality of evidence of the pooled outcomes
was rated as low to very low (Table 2). All results
were downgraded two levels due to high risk of bias
in several domains. We also downgraded the result
for burden because of a substantial statistical hetero-
geneity and inconsistency between studies.

We found a high risk of bias in all other outcomes.
The most common reason for a high risk of bias was
due to missing outcome data (Fig. 2). We also rated
risk of bias high due to self-reporting of subjective
outcomes by participants who were not masked to
group assignment. In addition, there was a lack of
details in the description of the randomization process
in four studies.

Strengths and limitations

We used rigorous methods to perform a compre-
hensive systematic literature search and to evaluate
the effectiveness of technology-based counselling
for people with dementia and their informal carers.
We focused exclusively on counselling interven-
tions. As these are complex interventions with
several components, it was sometimes challenging
to differentiate from interventions applying predom-
inantly psychotherapeutic or educational approaches,
or standardized procedures. Although counselling is
a relatively common service, very few interventions
have been evaluated in RCT and only five studies met
our inclusion criteria. In order to reflect the complex-
ity and heterogeneity of the interventions included,
we applied the criteria of two reporting guidelines
[36, 35]. Although we contacted authors for further
information on assessment instruments and/or data
on results, we received responses from authors but in
some cases, information was not provided.

The assessment of the outcome importance is
based on the information of only two people. One
of them has experience in caring for a person with
dementia and both represent regional support orga-
nizations for families with dementia. They provided
a differentiated view on the outcomes but a broader
base is needed to determine adequate outcomes for
effectiveness trials.

Conclusions

The available evidence from RCT suggests
no effects of technology-based counselling inter-
ventions on depressive symptoms, burden, and
self-efficacy/mastery experienced by carers of people
with dementia. Single studies suggest some bene-
ficial effects on the frequency of dementia-related
behavior of people with dementia and on carers’ reac-
tion to dementia-related behavior and resource use.
However, these findings need confirmation through
future research, which is theory-based and informed
by guidance for the development and evaluation of
complex interventions.
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