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Abstract
Background: Most people living with dementia experience behavioral and psychological symptoms of dementia (BPSD),
leading to poor quality of life and hospitalizations and causing a significant burden for informal caregivers and health care
systems, with a global lack of equitable support to manage these symptoms in the community. Telephone interventions can
potentially improve the accessibility and flexibility of long-term dementia support.
Objective: This systematic review evaluates the effectiveness of telephone interventions in managing BPSD for community-
dwelling patients with dementia and their informal caregivers, and thereby reducing BPSD-related hospitalizations.
Methods: A systematic search of 4 databases (MEDLINE, Embase, PsycInfo, and SCOPUS) was conducted. The authors
included studies with telephone interventions with no blended component (ie, other technologies or in-person portion) and
outcomes assessing the impact of these interventions on people with dementia, informal caregivers, and hospitalizations using
quantitative measures. The risk of bias of the studies was measured using the National Heart, Lung, and Blood Institute
assessment tools. Findings were analyzed applying a thematic synthesis approach.
Results: Of 4355 studies screened in 2024, 12 met the inclusion criteria. Studies were conducted in 5 high-income countries,
and the majority were randomized controlled trials, with 2 non-randomized controlled trials and 2 pre-post intervention studies.
Interventions included telephone coaching calls, psychosocial and educational support calls, and online platforms. Most studies
showed a reduction in BPSD and BPSD-related burden; however, the certainty of this evidence was rated as low according
to the GRADE (Grading of Recommendations Assessment, Development and Evaluation) analysis. In total, 9 studies reported
reduced BPSD, and 5 studies showed a statistically significant decrease, while 4 studies indicated significant improvements in
BPSD-related caregiver burden. One study considered BPSD-related hospital admissions, reporting a statistically significant
reduction in admission rates.
Conclusions: Telephone interventions delivered through psychosocial and educational calls and online platforms are
promising tools for reducing BPSD-related caregiver burden. Personalized telephone interventions, including patients and
informal caregivers in the treatment plan, may improve behavioral and psychological symptoms in patients with dementia.
However, the certainty of evidence for both outcomes was low; therefore, these findings should be interpreted with caution.
To strengthen the evidence base and assess the global applicability of such interventions, high-quality studies—particularly
in low- and middle-income countries—are needed. Future research should incorporate longer follow-up periods, cost-effective-
ness analyses, and greater consistency in intervention design and outcome measurement to better inform clinical practice and
policy.

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 1
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


J Med Internet Res2025;27:e77233; doi: 10.2196/77233
Keywords: behavioral and psychological symptoms of dementia; caregiver burden; hospitalizations; telephone interventions;
systematic review; BPSD

Introduction
Dementia affects approximately 55 million people world-
wide—a number projected to increase to 139 million by
2050 [1]. Dementia creates a significant economic, social, and
health care burden globally, with a global cost of approxi-
mately US $1.3 trillion per year [2].

A major source of dementia-related health care burden
is the behavioral and psychological symptoms of demen-
tia (BPSD) [3], which are predominantly anxiety, depres-
sion, apathy, hallucinations, agitation, and aggression. It is
estimated that 97% of people living at home with demen-
tia will experience BPSD, with their severity increasing
as the disease progresses [4]. BPSD has biopsychosocial
root causes, including unmet needs and inadequate envi-
ronmental conditions [4]. These neuropsychiatric symptoms
have far-reaching consequences, as they profoundly impact
both the individuals themselves and their support networks,
amplifying the burden on carers, most of whom are unpaid
family members or friends [4,5]. BPSD also acts as a catalyst
for increased hospitalizations, costs of care, and premature
institutionalizations [3-5].

Nonpharmacological interventions are considered the
first-line treatment for BPSD and can often be administered
at home [6]. However, studies have highlighted the need
for enhanced community-based support for patients with
dementia and their informal caregivers to ensure that they
receive adequate education and long-term help to manage
BPSD at home [6,7]. Despite this, at least two-thirds of
informal caregivers, particularly in low- and middle-income
countries (LMICs), encounter barriers in accessing sufficient
community support services. This may be due to service
costs, lack of time, stigma, place of residence, or systemic
issues, such as inadequate signposting to these services [8,9].

Digital technologies can potentially reduce this gap and
improve the accessibility, flexibility, and continuity of
support for managing BPSD in the community. For instance,
these technologies can help families living in remote areas or
those with time or mobility constraints to access long-term
dementia care support and improve BPSD monitoring [10].

Previous systematic reviews have shown promising results
from the use of digital technology to manage BPSD [11-
13]. These tools had the potential to improve BPSD, help
caregivers address these symptoms at home, and alleviate
their burden. However, the digital technologies used in these
studies can often be inaccessible for specific population
groups and in different resource settings across countries
due to differences in health care and technological resour-
ces or staff, among other reasons [14]. In addition, some
patients and caregivers may lack the digital literacy to use
these technologies effectively, limiting equity in access and
reducing their scalability [14,15].

No systematic review has, however, summarized the
impact of telephone interventions, the most widely used
technology, in the management of BPSD in the community.
Nearly 75% of the global population has access to a tele-
phone, including almost 50% in low-income countries [16].
Telephones are well used and accepted by the older popu-
lation, especially compared to more complex technologies
[17]. This pervasive communications modality can offer a
lower-cost and more accessible solution to manage complex
diseases, such as dementia worldwide. Telephones can also
provide the opportunity for people living in remote areas or
for those encountering other environmental barriers to health
care to access more continuous dementia care support [18,19].
Furthermore, an essential part of dementia care was neces-
sarily provided through telephones across countries during
the COVID-19 pandemic and ensuing national lockdowns
[19,20]. Examining the effects of telephone interventions
could also help accelerate the accomplishment of the World
Health Organization’s (WHO) "Global Action Plan on the
Public Health Response to Dementia" of providing equitable
dementia care internationally [21]. Likewise, in countries
such as the United Kingdom, these interventions align with
the UK National Health Service (NHS) long-term plan,
which aims to increase the implementation of digital tools
for lifelong care [22]. A summary of the effectiveness of
telephone interventions in the management of BPSD in the
community can help fill an important literature gap and
provide evidence to address this major global health issue.

This systematic review aims to summarize the impact
of telephone interventions designed for community-dwelling
adults living with dementia and their informal caregivers
on (1) the frequency, severity, and intensity of BPSD; (2)
BPSD-related caregiver burden; and in (3) BPSD-related
hospital admissions. It is anticipated that this could help guide
future practice, research, and policy on the usage of tele-
phones to improve the management of BPSD in the commun-
ity.

Methods
Protocol Development and Registration
A systematic review was conducted according to the
PRISMA (Preferred Reporting Items for Systematic reviews
and Meta-Analyses) guidelines in Checklist 1 [23]
and registered in the PROSPERO (International Prospec-
tive Register of Systematic Reviews; protocol number
CRD42024521363). A member of the public who was a carer
of a person with dementia was involved during the concep-
tualization of the study protocol. Amendments made to the
original protocol can be found in the revision notes of the
protocol in the PROSPERO.
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Literature Search
A comprehensive search with the assistance of an experienced
medical librarian was conducted using 4 databases, such as
MEDLINE (Ovid), Embase (Ovid), PsycInfo (Ovid), and
SCOPUS. Both keywords and medical subject headings were
included to ensure that the search was exhaustive.

We based the main categories of the search strategy on
the PICOS (Population, Intervention, Comparison, Outcomes,
and Study Design) framework, using the following main
terms: (1) dementia, (2) BPSD, and (3) telephone interven-
tions. The former included all types of dementia, and BPSD
comprised terms specific to the individual symptoms. The
latter incorporated mobile health apps, electronic consulta-
tion, or telehealth delivered through a telephone. The search
strategy was inspired by 2 other previous systematic reviews
with a similar methodology [12,24]. The full search strategy
for each database can be found in the Multimedia Appendix
1. The studies’ extraction from the databases was performed
on March 14, 2024. There was no limit on the date range
applied to the publications extracted. No gray literature was
sought.

Study Selection
Five reviewers (AA, ACS, ERS, JU, and MK) performed the
title and abstract screening of each of the 4355 papers (2
reviewers per paper) in Covidence (Veritas Health Innova-
tion Ltd) independently. Conflicts between reviewers were
resolved through discussion with a further researcher (PN).
Three independent reviewers (ACS, JU, and RA) performed
the full-text review of each study (2 reviewers per study),
and the conflicts were discussed between these reviewers.
Studies that did not have a full-text version available were
excluded. Those studies that did not explicitly mention the
type of technology used were also removed to reduce the
uncertainty of the results for this review. Neither time nor
language restrictions were applied. When papers were written
in a language other than English, the authors searched for
an available English version. Table 1 shows the criteria used
and the rationale behind each of them. Multimedia Appendix
2 has further details on the reasoning behind each selection
criterion.

Table 1. Inclusion and exclusion criteria for the systematic review.
Component Inclusion Exclusion Rationale
Population • Community-dwelling people with

dementia
• Their informal caregivers

• Patients with dementia
living in care or nursing
homes

• Formal caregivers

• These specific population groups
were chosen for the study, as
most patients with dementia live
at home worldwide. In the same
way, most caregivers are informal
globally [5].

Intervention • Telephone-based interventions
designed for people with dementia
and their informal caregivers.
These would range from mobile
health apps to telemedicine
delivered through a phone.

• Blended interventions,
that is, having an
in-person component or
combined with other
technologies.

• They are the most highly
accessible digital technology
worldwide [16].

• In the same way, these
interventions do not always
require a broadband connection
to work, unlike other digital
technologies.

Control • N/Aa • N/A • N/Ab

Primary
Outcomes

• Change in BPSDc in community-
dwelling adults

• Change in BPSD-related informal
caregiver burden

• Change in BPSD-related
hospitalizations

• Change in other related
outcomes, such as social
isolation or quality of life
of informal caregivers or
adults with dementia.

• Difference in caregiver
burden or hospitalizations
not related to BPSD.

• BPSD is largely associated with
a decrease in quality of life both
in patients living with dementia
and their informal carers, poorer
health outcomes, as well as more
frequent hospitalizations.

• The first-line treatment
recommended for BPSD is
nonpharmacological interventions
[6].

Study design • All forms of design, including
quantitative measures.

• Mixed methods studies, as long
as the findings could be extracted
from the quantitative strand.

• Qualitative
• Case studies and series
• Intervention modeling

studies

• Qualitative studies were excluded
due to the study aims.

• Case studies and series were also
excluded because of their lower
reliability.

aN/A: Not applicable.
bObservational studies were not excluded from the selection criteria of studies.
cBPSD: behavioral and psychological symptoms of dementia.
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Risk of Bias Assessment
Risk of bias was assessed using the study design–specific
tools available from the National Heart, Lung, and Blood
Institute (controlled trials or pre-post study intervention
scales). This tool provides a set of questions to evaluate the
internal validity of studies in systematic reviews, including
randomization of participants, dropout rates, and outcome
measurement. Studies were classified as poor, fair, or good,
depending on the number of criteria they fulfilled according
to the authors’ judgments and their study design [25]. Studies
were not excluded based on the outcome of the risk of bias
assessment. ACS conducted these assessments, which were
reviewed independently by 5 coauthors (ALN, AEO, BH,
GG, and PN). This risk of bias assessment was subsequently
incorporated into the GRADE (Grading of Recommenda-
tions Assessment, Development and Evaluation) certainty of
evidence evaluation.
Data Extraction and Analysis
The data were extracted by ACS. Results were collected using
a data extraction table in Excel (Microsoft Corporation). The
final results were reviewed by the other authors independently
(ALN, AEO, BH, GG, and PN). Unresolved discrepancies
were arbitrated by ACS.

A narrative synthesis of the results was conducted, with
the relevant study characteristics and intervention details
and outcomes presented in the results section. The effect

measures reported were those of each study, as well as
the results of any statistical analyses. Secondary outcomes
reporting usability, side effects, and acceptance of interven-
tions by the participants were also extracted. The signifi-
cance of the results was established when P≤.05. The most
relevant follow-up measurements were retrieved from studies
to facilitate a more concise synthesis of the results. A
meta-analysis was not performed due to the heterogeneity of
the study designs and lack of sufficient standardized effect
measurements.
Ethical Considerations
As a systematic review examining publicly accessible
secondary data, ethical approval was not necessary for this
study. The primary studies considered in this review carried
out this process individually.

Results
Study Selection
The PRISMA flowchart in Figure 1 summarizes the decision
pathway for the final inclusion of the studies in this review.
The electronic search of the 4 databases yielded a total of
7921 study records. After removing duplicates, 4355 papers
were screened for title and abstract, of which 70 papers were
included for full-text review (Figure 1). A total of 13 papers
[26-38] were selected for the final analysis.
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Figure 1. Preferred Reporting Items for Systematic reviews and Meta-Analyses diagram showing the selection process for the studies.

In Figure 1, other interventions refer to when the type of
technology, or application of the technology in the papers did
not meet the inclusion criteria of this review. Other blended
interventions refer to studies that used telephones alongside
other digital technologies, or included an in-person compo-
nent.
Study Characteristics
Table 2 shows the characteristics of the studies included. All
were conducted in high-income countries: 7 studies [26,27,29,
30,36-38] in the United States, 2 studies [31,33] in Germany,
2 [32,34] in Italy, 1 study [35] in Korea, and 1 study [28] in
the United Kingdom. Overall, 2 studies [26,27] used the same
sample and intervention; therefore, they were merged into one

for analysis. The studies were conducted between 2014 and
2024. In total, 8 [26-31,33,34,38] out of the 12 studies [26-
38] were randomized controlled trials (RCTs), 2 [32,35] were
nonrandomized controlled trials (ie, controlled trials without
the process of randomization), and 2 [36,37] were pre-post
study interventions with no control group. The sample size
ranged from 20 to 440, with a total of 1685 participants.
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Population Characteristics

Users of the Intervention
All interventions in this review included informal caregivers
as the participants. Overall, 3 studies [26-28,32] involved
people living with dementia as part of the intervention
delivery. Among them, 2 studies [26-28] coaching calls and 1
study [32] provided psychosocial and educational support to
dyads (caregivers and patients with dementia).

When there were challenges for some patients and
caregivers to engage in the assessments and they could not
be contacted, or when caregivers had physical or cognitive
impairments that hindered the consent or intervention process,
these groups were often excluded in the studies.

Gender
In most studies, approximately 80% (1348) of caregivers
were women. Among the studies [26-29,32,37,38] that
reported the genders of patients with dementia, on aver-
age, from 40% (297) to 60% (446) of the patients were
women. Notably, the studies by Bass et al [26,27] specifically
targeted veterans and thus predominantly focused on men
with dementia. In the same way, one of the studies from
Mavandadi et al [29] included mostly male veterans.

Ethnicity
Seven studies [26-30,36-38] reported on participants’
ethnicities. Some studies, such as the one from Perales-
Puchalt et al [37], focused primarily on Latino caregivers
(>60% of the population group of the study). In another study
from Rodriguez et al [38], >40% of the sample were from an
African American background. However, for the rest of the
papers, the proportion of White caregivers and patients in the
sample was mostly >75% [26-30,36].

Socioeconomic Status
A total of 3 studies [30,33,38] reported that caregivers were
from lower-middle-income backgrounds (>60% of partici-
pants), with the research from Mavandadi et al [30] only
having participants from low-income families. Notably, 2
studies [29,37] assessed financial adequacy, with the paper
from Perales-Puchalt et al [37] reporting that participants, on
average, experienced mild to moderate financial strain, while
in the study from Mavandadi et al [29] >80% of participants
had “enough to get along or were financially comfortable.”
The rest of the studies [26-28,31,32,34-36] did not specify
these population characteristics.

Relationship of Caregiver With Patients
All the studies mentioned the relationships of caregivers with
the patients. Children of the patients living with dementia
were the most common caregivers included, followed by
spouses.

Intervention Characteristics

Type of Intervention
Interventions were divided into 3 categories, depending on
their mode of delivery and components. Of note, 2 of the
studies [26-28] were coaching services delivered through
telephone calls for dyads, and 6 [29-34] were telephone calls
based on psychosocial and educational support, mostly for
caregivers. Finally, 4 [35-38] were online platforms, designed
for caregivers to manage dementia care at home. The specific
components of the interventions are detailed in Table 3.

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 9
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


Ta
ble

 3.
 C

ha
rac

ter
ist

ics
 of

 in
ter

ve
nti

on
s, 

an
d m

os
t r

ele
va

nt 
ou

tco
me

s.

Au
tho

r a
nd

 ye
ar

Int
erv

en
tio

n d
eta

ils
Co

ntr
ol 

de
tai

ls
Du

rat
ion

Fr
eq

ue
nc

y o
f

int
erv

en
tio

n
Ef

fec
t s

ize
s o

n p
rim

ary
 ou

tco
me

s
P 

va
lue

Int
erv

en
tio

n
Stu

dy
Int

erv
en

tio
n: 

co
ac

hin
g-b

ase
d c

all
s

 
 B

ass
 et

 al
 [2

6],
 20

14
A 

co
ac

hin
g s

erv
ice

 ca
lle

d
PD

Ca , 
gu

ide
d b

y t
he

pa
rti

cip
an

ts,
 w

ith
 ca

re
co

ord
ina

tor
s (

he
alt

h c
are

pro
fes

sio
na

ls)
. H

elp
s f

ind
so

lut
ion

s t
o c

on
ce

rns
 th

at 
are

im
po

rta
nt 

for
 ve

ter
an

s a
nd

the
ir 

inf
orm

al 
ca

reg
ive

rs.

UC
b  a

nd
 ed

uc
ati

on
al

res
ou

rce
s f

rom
 V

ete
ran

s
Af

fai
rs.

12
 m

on
ths

12
 m

on
ths

≥1
 co

nta
ct 

pe
r m

on
th

•
Un

sta
nd

ard
ize

d r
eg

res
sio

n
co

eff
ici

en
t o

f (
β)

 −0
.10

 in
 th

e
CE

SD
c  sc

ore
 in

 th
e 6

-m
on

th
fol

low
-up

 in
 th

e P
DC

 ve
rsu

s
UC

 gr
ou

p i
n t

ho
se 

wi
th 

hig
h

ba
sel

ine
 co

gn
itiv

e

.03

 
 B

ass
 et

 al
 [2

7],
 20

15
Sa

me
 in

ter
ve

nti
on

 as
 ab

ov
e.

UC
 an

d e
du

ca
tio

na
l

res
ou

rce
s f

rom
 V

ete
ran

s
Af

fai
rs.

12
 m

on
ths

12
 m

on
ths

≥1
 co

nta
ct 

pe
r m

on
th

•
BP

SD
d  fr

eq
ue

nc
y 6

-m
on

th
fol

low
-up

: m
ea

n s
co

re 
of

0.2
2 (

SD
 0.

21
) i

n P
DC

 ve
rsu

s
me

an
 sc

ore
 of

 0.
21

 (S
D 

0.2
3)

in 
the

 co
ntr

ol 
gro

up
•

M
ea

n d
ec

rea
se 

of 
32

%
in 

ho
sp

ita
l a

dm
iss

ion
s o

n
6-m

on
th 

fol
low

-up
 be

tw
ee

n
gro

up
s w

ith
 el

ev
ate

d b
ase

lin
e

be
ha

vio
ral

 sy
mp

tom
se

•
M

ea
n d

ec
rea

se 
of 

28
.6%

in 
ED

f  vi
sit

s o
n 6

-m
on

th
fol

low
-up

 be
tw

ee
n g

rou
ps

wi
th 

hig
h 6

-m
on

th 
be

ha
vio

ral
sy

mp
tom

s

<.0
5

 
 C

oo
pe

r e
t a

l [
28

], 2
02

4
Se

ssi
on

s a
dd

res
sin

g d
em

en
tia

ca
re,

 co
pin

g m
ec

ha
nis

ms
, a

nd
go

al 
set

tin
g w

ere
 de

liv
ere

d
thr

ou
gh

 no
nc

lin
ica

l
fac

ilit
ato

rs,
 fo

llo
we

d b
y c

atc
h-

up
 ca

lls
 to

 dy
ad

sg .

UC
 an

d c
om

ple
ted

 go
al

set
tin

g.
12

 m
on

ths
12

 m
on

ths
6-8

 se
ssi

on
s o

ve
r t

he
pe

rio
d o

f 6
 m

on
ths

,
fol

low
ed

 by
 fo

llo
w-

up
ses

sio
ns

 ev
ery

 2-
3

mo
nth

s

•
NP

Ih  m
ea

n c
ha

ng
e b

etw
ee

n
gro

up
s: 

(β
) (

95
% 

CI
)=

0.7
0

(–5
.75

 to
 7.

16
) a

t 1
2-m

on
th

fol
low

-up
•

BD
AS

 (e
mo

tio
na

l):
ß=

–0
.16

 (9
5%

 C
I –

0.6
7 t

o
0.3

5) 
be

tw
ee

n t
he

 gr
ou

ps
 in

12
-m

on
th 

fol
low

-up
•

BD
AS

 (e
xe

cu
tiv

e):
ß=

–0
.41

 (9
5%

 C
I –

0.9
0 t

o
0.0

7) 
be

tw
ee

n t
he

 gr
ou

ps
 in

12
 m

on
th 

fol
low

-up

—
j

Int
erv

en
tio

n: 
ps

yc
ho

so
cia

l a
nd

 ed
uc

ati
on

al 
su

pp
ort

 ca
lls

 

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 10
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


  Au
tho

r a
nd

 ye
ar

Int
erv

en
tio

n d
eta

ils
Co

ntr
ol 

de
tai

ls
Du

rat
ion

Fr
eq

ue
nc

y o
f

int
erv

en
tio

n
Ef

fec
t s

ize
s o

n p
rim

ary
 ou

tco
me

s
P 

va
lue

Int
erv

en
tio

n
Stu

dy
 

 M
av

an
da

di 
et 

al 
[29

],
20

17
Th

e f
irs

t c
om

po
ne

nt 
inv

olv
es 

a
nu

rse
 or

 so
cia

l w
ork

er
est

ab
lis

hin
g a

nd
 he

lpi
ng

 w
ith

the
 ne

ed
s o

f t
he

 ca
reg

ive
rs 

an
d

pa
tie

nts
 ov

er 
6 m

on
ths

. T
he

sec
on

d i
s a

 T
EP

k , 
wh

ich
 is

 a
ca

reg
ive

rs’
 gr

ou
p-b

ase
d

tel
ep

ho
nic

 ed
uc

ati
on

 an
d

ps
yc

ho
so

cia
l p

rog
ram

.

UC
, w

hic
h i

nv
olv

ed
 cl

ini
ca

l
ass

ess
me

nt 
an

d s
ign

po
sti

ng
ca

reg
ive

rs 
thr

ou
gh

 em
ail

 to
co

mm
un

ity
 se

rvi
ce

s f
or

de
me

nti
a m

an
ag

em
en

t.

3 m
on

ths
6 m

on
ths

≥3
 co

nta
cts

 ov
er 

the
pe

rio
d o

f 3
 m

on
ths

•
NP

I-Q
-S

l  (t
im

e x
ran

do
mi

za
tio

n g
rou

p
int

era
cti

on
): 

β (
SE

)=
 –0

.32
(0.

20
)

•
NP

I-Q
-D

m  (t
im

e x
ran

do
mi

za
tio

n g
rou

p
int

era
cti

on
): 

β (
SE

)=
–0

.68
(0.

26
)

.11 .01

 
 M

av
an

da
di 

et 
al 

[30
],

20
17

 2
Ini

tia
l c

all
s w

ith
 ca

reg
ive

rs,
an

d w
he

n a
pp

rop
ria

te,
 B

HP
sn

sig
np

os
ted

 th
em

 to
 ap

pro
pri

ate
res

ou
rce

s o
r s

erv
ice

s. 
Af

ter
ca

reg
ive

rs 
sel

ec
ted

 7 
mo

du
les

fro
m 

an
 in

div
idu

al 
TE

P, 
the

y
rev

iew
ed

 a 
wo

rkb
oo

k t
hro

ug
h

ca
lls

 w
ith

 th
e B

HP
s r

eg
ard

ing
de

me
nti

a c
are

 an
d p

rob
lem

-
so

lvi
ng

 st
rat

eg
ies

.

UC
, w

hic
h i

nv
olv

ed
 cl

ini
ca

l
ass

ess
me

nt 
an

d s
ign

po
sti

ng
to 

ser
vic

es 
ac

co
rdi

ng
 to

ca
reg

ive
rs’

 an
d r

ec
ipi

en
ts’

ne
ed

s, 
wi

th 
inf

orm
ati

on
 se

nt
to 

pre
scr

ibi
ng

 cl
ini

cia
n.

3 m
on

ths
6 m

on
ths

2-3
 co

nta
cts

 (T
EP

 to
ok

45
-60

 m
inu

tes
 pe

r
ses

sio
n) 

ov
er 

the
 3

mo
nth

s

•
NP

I-Q
-S

 (t
im

e×
 in

ter
ve

nti
on

gro
up

 in
ter

ac
tio

n e
ffe

ct)
: β

(S
E)

=0
.01

 (0
.09

)

—

 
 D

ich
ter

 et
 al

 [3
1],

 20
20

M
od

era
tor

s, 
wh

o w
ere

ps
yc

ho
log

ist
s, 

(1)
 de

liv
ere

d a
pre

lim
ina

ry 
ph

on
e c

all
, (2

)
sen

t a
n i

nfo
rm

ati
on

 bo
ok

let
be

for
e t

he
 m

ain
 in

ter
ve

nti
on

 to
inf

orm
al 

ca
reg

ive
rs,

 an
d (

3)
mo

de
rat

ed
 6 

gro
up

 su
pp

ort
ses

sio
ns

 re
ga

rdi
ng

 de
me

nti
a

ma
na

ge
me

nt 
an

d s
elf

-ca
re 

for
the

se 
ca

rer
s .

Fo
llo

w-
up

 as
ses

sm
en

ts 
of

ou
tco

me
s a

nd
 co

nti
nu

ati
on

of 
the

ir 
ow

n o
rga

niz
ed

de
me

nti
a c

are
 an

d s
elf

-ca
re

ma
na

ge
me

nt.

3 m
on

ths
3 m

on
ths

1-h
ou

r s
ess

ion
s e

ve
ry 

2
we

ek
s o

ve
r t

he
 pe

rio
d o

f
3 m

on
ths

.

•
NP

I-Q
o  ir

rit
ab

ilit
y:

Di
ffe

ren
ce

 of
 0.

41
 (9

5%
 C

I
−0

.29
 to

 1.
10

) i
n m

ea
n s

co
res

be
tw

ee
n 3

-m
on

th 
fol

low
-up

an
d b

ase
lin

e s
co

re 
be

tw
ee

n
co

ntr
ol 

an
d i

nte
rve

nti
on

gro
up

s

—

 
 Pa

ne
rai

 et
 al

 [3
2],

 20
21

Ps
yc

ho
log

ist
s d

eli
ve

red
 gr

ou
p

ses
sio

ns
 to

 dy
ad

s t
o d

isc
us

s
dif

fer
en

t m
att

ers
 re

ga
rdi

ng
de

me
nti

a c
are

 m
an

ag
em

en
t

an
d i

nd
ivi

du
al 

ca
lls

 be
for

e
ea

ch
 gr

ou
p t

o p
rov

ide
ind

ivi
du

ali
ze

d p
sy

ch
olo

gic
al

su
pp

ort
.

Th
ese

 pa
tie

nts
 w

ere
 gi

ve
n a

ha
nd

bo
ok

 an
d p

erf
orm

ed
pre

tes
t a

nd
 po

stt
est

ass
ess

me
nts

4 w
ee

ks
4 w

ee
ks

10
 se

ssi
on

s o
f 5

0-6
0

mi
nu

tes
•

NP
I f

req
ue

nc
y i

nte
rve

nti
on

ve
rsu

s c
on

tro
l g

rou
p:

Sp
ea

rm
an

 ra
nk

 co
rre

lat
ion

co
eff

ici
en

t (
r)=

–0
.45

(m
ed

ium
 ef

fec
t s

ize
)

•
NP

I s
ev

eri
ty 

dif
fer

en
ce

int
erv

en
tio

n v
s c

on
tro

l g
rou

p:
r=

–0
.59

 (l
arg

e e
ffe

ct 
siz

e)

.02

 

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 11
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


  Au
tho

r a
nd

 ye
ar

Int
erv

en
tio

n d
eta

ils
Co

ntr
ol 

de
tai

ls
Du

rat
ion

Fr
eq

ue
nc

y o
f

int
erv

en
tio

n
Ef

fec
t s

ize
s o

n p
rim

ary
 ou

tco
me

s
P 

va
lue

Int
erv

en
tio

n
Stu

dy
•

NP
I-Q

-D
 di

ffe
ren

ce
int

erv
en

tio
n v

s c
on

tro
l g

rou
p:

r=
–0

.64
 (l

arg
e e

ffe
ct 

siz
e)

Be
rw

ig 
et 

al 
[33

], 2
02

2
Ca

rer
s r

ec
eiv

ed
 a 

po
rtf

oli
o

wi
th 

aft
erc

are
rec

om
me

nd
ati

on
s f

oll
ow

ing
 a

ca
reg

ive
r r

eh
ab

ilit
ati

on
pro

gra
m.

 So
cia

l w
ork

ers
 th

en
mo

de
rat

ed
 6 

aft
erc

are
 gr

ou
p

su
pp

ort
 se

ssi
on

s. 
In 

the
se

ses
sio

ns
, e

ac
h c

are
r d

isc
us

sed
the

ir 
cu

rre
nt 

ap
pli

ca
tio

n o
f

aft
erc

are
 re

co
mm

en
da

tio
ns

an
d s

elf
-ca

re 
pra

cti
ce

s. 
Th

en
,

the
 m

od
era

tor
 ga

ve
 a

pre
sen

tat
ion

 on
 th

e t
op

ic 
of 

the
ses

sio
n.

On
ly 

rec
eiv

ed
 po

rtf
oli

o w
ith

ind
ivi

du
ali

ze
d a

fte
rca

re
rec

om
me

nd
ati

on
s a

nd
 U

C

6 m
on

ths
12

 m
on

ths
Six

 1-
ho

ur 
ses

sio
ns

 pe
r

mo
nth

•
Ri

sk
 of

 fa
llin

g: 
dif

fer
en

ce
 of

3.4
% 

ve
rsu

s 2
1.7

% 
inc

rea
se

in 
pre

va
len

ce
 of

 pa
rti

cip
an

ts
wi

th 
ris

k o
f f

all
ing

 in
int

erv
en

tio
n g

rou
p v

ers
us

co
ntr

ol 
gro

up
 in

 6-
mo

nth
fol

low
-up

p

•
Re

st 
of 

the
 B

PS
D,

 5.
4%

(te
nd

en
cy

 to
 ru

n a
wa

y)
to 

35
.1%

 (p
ers

on
ali

ty
ch

an
ge

) i
nc

rea
se 

an
d 5

.1%
(be

dri
dd

en
ne

ss)
 to

 48
.4%

(pe
rso

na
lity

 ch
an

ge
) i

nc
rea

se
in 

12
-m

on
th 

in 
int

erv
en

tio
n

ve
rsu

s c
on

tro
l g

rou
ps

,
res

pe
cti

ve
ly

.03 —
 

 D
e S

tef
an

o e
t a

l [
34

],
20

22
4 t

ele
ph

on
e s

up
po

rt 
ses

sio
ns

on
ce

 a 
we

ek
 fo

r 1
 m

on
th

de
liv

ere
d b

y a
 ps

yc
ho

log
ist

.
Th

e c
all

s p
rov

ide
d e

mo
tio

na
l

su
pp

ort
 an

d r
efl

ec
tiv

e l
ist

en
ing

for
 ca

reg
ive

rs.

On
ly 

rec
eiv

ed
 as

ses
sm

en
ts

at 
dif

fer
en

t ti
me

 po
int

s
4 w

ee
ks

6 m
on

ths
1-h

ou
r s

ess
ion

 pe
r w

ee
k

•
NP

I: 
Inc

rea
se 

of 
me

an
 va

lue
fro

m 
0.2

4 (
SD

 0.
11

) t
o 0

.32
(S

D 
0.0

3) 
in 

int
erv

en
tio

n
gro

up
 co

mp
are

d t
o d

ec
rea

se
of 

me
an

 va
lue

 fr
om

 0.
25

(S
D 

0.0
9) 

to 
0.2

4 (
SD

 0.
08

)
in 

co
ntr

ol 
gro

up
 in

 6-
mo

nth
fol

low
-up

.91

Int
erv

en
tio

n: 
on

lin
e d

em
en

tia
 ca

re 
su

pp
ort

 pl
atf

orm
s

 
 Pa

rk 
et 

al 
[35

], 2
02

0
CM

AP
 is

 a 
co

mp
reh

en
siv

e
mo

bil
e a

pp
 pr

og
ram

 fo
r f

am
ily

ca
reg

ive
rs,

 w
hic

h i
nc

lud
es

inf
orm

ati
on

 ab
ou

t d
em

en
tia

ca
re 

ma
na

ge
me

nt,
 in

clu
din

g
dru

gs
 an

d n
on

ph
arm

ac
olo

gic
al

int
erv

en
tio

ns
. It

 al
so

 in
clu

de
s

ca
reg

ive
rs’

 co
pin

g s
kil

ls
tra

ini
ng

.

Pr
ete

st 
an

d p
os

tte
st

ass
ess

me
nt,

 an
d h

an
db

oo
k

ab
ou

t d
em

en
tia

 ca
re.

3 m
on

ths
3 m

on
ths

 an
d 2

we
ek

s
Ca

ll b
y a

 re
sea

rch
er 

for
5 m

inu
tes

 on
ce

 a 
we

ek
to 

an
sw

er 
qu

est
ion

s
ab

ou
t c

are
, o

the
rw

ise
fre

e u
se 

of 
the

 ap
p.

•
Fo

r t
he

 ex
pe

rim
en

tal
 gr

ou
p,

pa
tie

nts
’ K

-N
PI

q  de
cre

ase
d

fro
m 

me
an

 0.
14

 (S
D 

0.1
3)

be
for

e t
he

 pr
og

ram
 to

 m
ea

n
0.1

1 (
SD

 0.
11

) 2
 w

ee
ks

aft
er 

the
 te

rm
ina

tio
n o

f t
he

pro
gra

m

—

 

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 12
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


  Au
tho

r a
nd

 ye
ar

Int
erv

en
tio

n d
eta

ils
Co

ntr
ol 

de
tai

ls
Du

rat
ion

Fr
eq

ue
nc

y o
f

int
erv

en
tio

n
Ef

fec
t s

ize
s o

n p
rim

ary
 ou

tco
me

s
P 

va
lue

Int
erv

en
tio

n
Stu

dy
•

Fo
r t

he
 co

ntr
ol 

gro
up

, K
-N

PI
fro

m 
me

an
 0.

16
 (S

D 
0.1

2) 
to

me
an

 0.
13

 (S
D 

0.1
4)

 
 R

od
rig

ue
z e

t a
l [

36
],

20
21

Inf
orm

al 
ca

reg
ive

rs 
att

en
de

d
an

 or
ien

tat
ion

 tr
ain

ing
co

nfe
ren

ce
 to

 na
vig

ate
 a 

we
b-

ba
sed

 ed
uc

ati
on

al 
pla

tfo
rm

de
ve

lop
ed

 by
 ex

pe
rts

 in
 th

e
fie

ld.
 A

fte
rw

ard
, th

ey
 ha

d
ac

ce
ss 

to 
a v

ari
ety

 of
pe

rso
na

liz
ed

 de
me

nti
a c

are
ma

na
ge

me
nt 

ed
uc

ati
on

mo
du

les
.

N/
A

1 m
on

th
1 m

on
th

Ac
ce

ss 
to 

the
 pl

atf
orm

s
thr

ou
gh

ou
t th

e d
ay

 fo
r 1

mo
nth

•
NP

I-Q
-S

: F
rom

 m
ea

n 0
.30

(S
D 

0.2
0) 

to 
me

an
 0.

27
 (S

D
0.1

8);
 C

oh
en

 d=
0.3

32
 (9

5%
CI

 0.
06

 to
 –0

.61
)sm

all
 ef

fec
t

siz
e

•
NP

I-Q
-D

: F
rom

 0.
52

 (0
.32

)
to 

0.4
7 (

0.3
1).

 C
oh

en
d=

0.2
90

 (9
5%

 C
I 0

.02
-0.

56
)

sm
all

 ef
fec

t s
ize

.02

 
 Pe

ral
es-

Pu
ch

alt
 et

 al
 [3

7],
20

22
Cu

ida
TE

XT
 (U

niv
ers

ity
 of

Ka
ns

as 
M

ed
ica

l C
en

ter
)

inc
lud

es 
1-3

 au
tom

ati
ca

lly
 se

nt
da

ily
 ed

uc
ati

on
al 

me
ssa

ge
s o

n
de

me
nti

a a
nd

 se
lf-

ca
re.

 T
he

pa
rti

cip
an

ts 
co

uld
 al

so
 te

xt
ba

ck
 to

 ca
re 

co
ac

he
s i

n t
he

res
ea

rch
 te

am
 w

he
ne

ve
r t

he
y

req
uir

ed
 as

sis
tan

ce
.

N/
A

6 m
on

ths
6 m

on
ths

1-3
 au

tom
ati

c m
ess

ag
es

pe
r d

ay
 re

lat
ed

 to
de

me
nti

a c
are

•
NP

I-Q
-S

: m
ea

n 0
.45

 (S
D

0.2
2) 

to 
me

an
 0.

33
 (S

D 
0.1

5)
•

NP
I-Q

-D
: m

ea
n o

f 0
.33

 (S
D

0.2
3) 

to 
me

an
 0.

20
 (S

D 
0.2

0)

.00
4

Ro
dri

gu
ez

 et
 al

 [3
8],

 20
23

Ps
yc

ho
ed

uc
ati

on
 an

d c
are

giv
er

su
pp

ort
. T

his
 in

ter
ve

nti
on

he
lps

 to
 m

an
ag

e B
PS

D
thr

ou
gh

 in
div

idu
ali

ze
d l

ive
ch

ats
 w

ith
 ca

re 
co

ac
he

s t
rai

ne
d

to 
de

liv
er 

the
se 

int
erv

en
tio

ns
.

Ind
ivi

du
ali

ze
d c

are
 pl

an
wi

th 
a m

ult
idi

sci
pli

na
ry

tea
m 

an
d a

 ca
re 

co
ord

ina
tor

.

6 m
on

ths
6 m

on
ths

Ca
re 

co
ac

he
s w

ere
 se

nt
da

ily
 em

ail
s a

nd
 w

ere
req

uir
ed

 to
 re

sp
on

d t
o

ca
re 

qu
eri

es 
ev

ery
 da

y.

•
NP

I: 
–0

.02
 (9

5%
 C

I: 
–0

.07
to 

0.0
3) 

dif
fer

en
ce

 be
tw

ee
n

co
ntr

ol 
an

d t
rea

tm
en

t g
rou

ps
in 

6-m
on

th 
fol

low
-up

,
co

mp
are

d t
o –

0.0
03

 (9
5%

 C
I

0.0
06

 to
 –0

.00
06

) a
t b

ase
lin

e
•

NP
I-D

r : –
0.0

05
 (9

5%
 C

I
–0

.07
 to

 0.
05

) d
iff

ere
nc

e
be

tw
ee

n g
rou

ps
 at

 6 
mo

nth
s,

.43

 

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 13
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


  Au
tho

r a
nd

 ye
ar

Int
erv

en
tio

n d
eta

ils
Co

ntr
ol 

de
tai

ls
Du

rat
ion

Fr
eq

ue
nc

y o
f

int
erv

en
tio

n
Ef

fec
t s

ize
s o

n p
rim

ary
 ou

tco
me

s
P 

va
lue

Int
erv

en
tio

n
Stu

dy
co

mp
are

d t
o –

0.0
02

 (9
5%

 C
I

–0
.01

 to
 0.

00
5) 

at 
ba

sel
ine

a P
DC

: P
art

ne
rs 

in 
De

me
nti

a C
are

.
b U

C:
 U

su
al 

ca
re.

c C
ES

D:
 11

-it
em

 C
en

ter
 fo

r E
pid

em
iol

og
ic 

Stu
die

s D
ep

res
sio

n S
ca

le.
d B

PS
D:

 be
ha

vio
ral

 an
d p

sy
ch

olo
gic

al 
sy

mp
tom

s o
f d

em
en

tia
.

e T
he

se 
nu

mb
ers

 w
ere

 ta
ke

n o
n t

he
 as

su
mp

tio
n t

ha
t h

os
pit

ali
za

tio
ns

 an
d E

D 
vis

its
 w

ere
 re

lat
ed

 to
 B

PS
D 

be
ca

us
e t

he
y w

ere
 pa

tie
nts

 w
ho

 ha
d h

igh
 ba

sel
ine

 be
ha

vio
ral

 sy
mp

tom
s (

for
 ho

sp
ita

l a
dm

iss
ion

s) 
or

6-m
on

th 
be

ha
vio

ral
 sy

mp
tom

s (
for

 E
D 

vis
its

).
f E

D:
 E

me
rge

nc
y d

ep
art

me
nt.

g D
ya

ds
: P

ati
en

ts 
wi

th 
de

me
nti

a a
nd

 in
for

ma
l c

are
giv

ers
.

h N
PI

: N
eu

rop
sy

ch
iat

ric
 In

ve
nto

ry.
i B

DA
S: 

Br
ief

 D
im

en
sio

na
l A

pa
thy

 Sc
ale

.
j N

on
sig

nif
ica

nt 
res

ult
s (

P>
.05

).
k T

EP
: T

ele
he

alt
h e

du
ca

tio
na

l p
rog

ram
.

l N
PI

-Q
-S

: N
eu

rop
sy

ch
iat

ric
 In

ve
nto

ry 
Qu

est
ion

na
ire

 – 
Se

ve
rit

y.
m N

PI
-Q

-D
: N

eu
rop

sy
ch

iat
ric

 In
ve

nto
ry 

Qu
est

ion
na

ire
 – 

Ca
reg

ive
r D

ist
res

s.
n B

HP
: b

eh
av

ior
al 

he
alt

h p
rov

ide
r.

o N
PI

-Q
: N

eu
rop

sy
ch

iat
ric

 In
ve

nto
ry–

Qu
est

ion
na

ire
.

p T
he

 on
ly 

BP
SD

 co
mp

on
en

t th
at 

de
mo

ns
tra

ted
 a 

sta
tis

tic
all

y s
ign

ifi
ca

nt 
dif

fer
en

ce
.

q K
-N

PI
: K

ore
an

 ve
rsi

on
 of

 th
e n

eu
rop

sy
ch

iat
ric

 in
ve

nto
ry.

r N
PI

-D
: N

eu
rop

sy
ch

iat
ric

 In
ve

nto
ry 

Ca
reg

ive
r D

ist
res

s S
ca

le.

JOURNAL OF MEDICAL INTERNET RESEARCH Cebolla Sousa et al

https://www.jmir.org/2025/1/e77233 J Med Internet Res2025 | vol. 27 | e77233 | p. 14
(page number not for citation purposes)

https://www.jmir.org/2025/1/e77233


Intervention Delivery
Four interventions [29,31-33] were delivered as part of a
group setting to either caregivers or dyads, while the rest of
the interventions were delivered to the participants individu-
ally.

None of the studies, apart from the ones that were based
on online platforms, specified the type of telephone used
in the treatments. Three of the interventions [35,36,38]
delivered through digital platforms required a smartphone,
and one [37] at least a mobile phone as they contained
features such as apps, touchscreens, and text messages. These
interventions did not include a telephone call component,
but some involved live messaging chats with care providers
[37,38]. Nevertheless, 8 [26-34] out of the 12 studies’ [26-
38] interventions were based on calls; therefore, it can be
assumed that landlines could be used too to deliver those
services. Finally, no significant difficulties were reported in
the use of telephones by the providers, patients, or caregivers
who participated in the studies.

Duration and Frequency of Interventions
A total of 2 interventions [26-28] lasted for 12 months.
Among them, 3 [33,37,38] lasted for 6 months, 4 [29-31,35]
lasted for 3 months, and 3 [32,34,36] lasted for less than 1
month.

Among the interventions that specified session length,
telephone calls lasted between 45 minutes and 1 hour. In
the interventions that were based on telephone calls, patients
were generally contacted more than once a month, and in
some studies, even more than once every week [31,34].

Finally, regarding online platforms, in all interventions,
patients were able to use the service every day, with 2 [37,38]
of these 4 interventions [35-38] having direct access to people
delivering care.
Effectiveness of Telephone Interventions

Measurement of Outcomes
The approach used to measure the primary outcomes varied
depending on the specific methodology used in the stud-
ies. Validated measurements to evaluate the change in
BPSD in patients living with dementia included standardized
scales, such as the Neuropsychiatric Inventory Questionnaire
(NPI-Q-S), which measures the severity of neuropsychiatric
symptoms. Other studies measured specific symptoms, such
as depression, individually.

BPSD-related caregiver burden was measured by BPSD-
related caregiver distress, with scales, such as the Neuro-
psychiatric Inventory Questionnaire – Caregiver Distress
(NPI-Q-D). Finally, in the study reporting on BPSD-related
hospitalizations, the authors measured changes in the number
of hospital or emergency department (ED) admissions
attributable to these symptoms [27]. Secondary outcomes
included acceptability and usability of the interventions and
any reported side effects.

BPSD in Care Recipients
Overall, 9 out of 12 studies [26-29,32,33,35-38] reported
positive effects of telephone interventions in BPSD in patients
with dementia. In terms of individual symptoms, 1 study [26,
27] reported a statistically significant effect of the telephone
interventions on depression symptoms (β=−0.1; P=.03) [26],
while another study highlighted a reduced risk of falling
compared to the control group [33]. However, these technolo-
gies did not lead to a significant decrease in apathy [28] or a
noticeable increase in irritability [31].

Of studies analyzing all BPSD symptoms, 3 studies [32,
36,37] demonstrated a statistically significant effect on the
NPI-Q-S score or BPSD frequency and severity. For example,
the study from Panerai et al [32] demonstrated a large effect
size in BPSD severity ( Spearman rank correlation coeffi-
cient, r=−0.59) . However, 5 studies [27,29,30,35,38] found
no statistically significant improvement on BPSD incidence,
severity, and frequency. Finally, 3 studies [28,30,34] showed
an increase in the NPI (Neuropsychiatric Inventory) score, but
these changes were not statistically significant, with the study
from De Stefano et al [34] showing an mean increase of NPI
of 0.08 in the treatment group, as seen in Table 3.

BPSD-Related Informal Caregiver Burden
Of the 5 studies [29,32,36-38] that analyzed BPSD-related
caregiver burden, 4 [29,32,36,37] demonstrated a statisti-
cally significant decrease in BPSD-related caregiver distress.
Indeed, the RCT from Mavandadi et al [29] showed that
telephone calls caused a significant decrease in BPSD-rela-
ted distress in the 6-month follow-up (P=.01). However,
Rodriguez et al [38] found that their internet-based app led
to a nonsignificant decrease in Neuropsychiatric Inventory
Caregiver Distress Scale (NPI-D) [38].

BPSD-Related Hospitalizations of Care
Recipients
The study conducted by Bass et al [26,27] reported a
statistically significant reduction in BPSD-related hospital
admissions and ED visits. This showed a decrease of 32%
and 28.6% in hospital and ED admissions, respectively,
6 months after the coaching service started. However, no
statistically significant differences were seen in the 12
month follow-up. This data were taken from the national
patient care databases.

Secondary Outcomes
In total, 4 studies [28,36-38] reported on 3 of the secon-
dary outcomes specified in the methods: acceptability, side
effects, and usability. Perales-Puchalt et al [37] demonstrated
a mean score of 96% (SD 9.7%) on usability of the dementia
care support delivered via text messaging and 75% satisfac-
tion with the intervention. These findings were similar to
Rodriguez et al [38], with an app usability mean of 72.5%
(95% CI 64.1‐81.2) and a user acceptance of 85%‐90%.
Cooper et al [28] reported a 10% withdrawal of dyads from
the intervention; however, the specific reasons were not
reported.
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Risk of Bias
The risk of bias was calculated using the NHLBI (National
Heart, Lung, and Blood Institute) quality assessment tool.
Studies that were randomized or nonrandomized controlled
trials were considered to be of good quality if 10 out of
14 or more questions in the assessment tool were answered
“yes.” Similarly, pre-post intervention studies were deemed
good quality if 9 out of 12 questions were answered ’“yes.” A
total of 3 studies [28,31,38] fit this criterion. Approximately
8 [26,27,29,30,32,33,35-37] out of the 12 studies were of fair
quality [26-38], as they fulfilled >5/14 and 4/12 of the criteria
in the questionnaire. Overall, 1 out of the 12 studies was

poor quality [34]. The detailed risk of bias assessment of each
study can be found in Multimedia Appendix 3.

Table 3 represents a summary of the main characteristics
of the interventions and the main follow-up outcomes for
each study. Finally, Table 4 shows a summary of the overall
effect of interventions according to each outcome and their
associated GRADE (Grading of Recommendations Assess-
ment, Development and Evaluation) score.

A detailed analysis and justification of each GRADE score
can be found on the Multimedia Appendix 4.

Table 4. Summary of the effect of interventions on key outcomes and their GRADE (Grading of Recommendations Assessment, Development and
Evaluation) certainty score.
Outcome Overall effect of interventions Sample size GRADEa certainty
BPSDb Positive 1685 Low
BPSD-related caregiver burden Positive 234 Low
BPSD-related hospitalizationsc N/Ad 486 N/A

aGRADE: Grading of Recommendations Assessment, Development and Evaluation.
bBPSD: behavioral and psychological symptoms.
cOnly one study measured this outcome; therefore, it was not possible to state the overall effect of the interventions nor the GRADE certainty in this
outcome.
dNot applicable.

Discussion
Summary of Main Findings
This systematic review identified 12 studies [26-38] from
5 high-income countries that examined the effectiveness
of different types of telephone interventions. Overall, 3
categories of telephone interventions were demonstrated to
improve BPSD and BPSD-related informal caregiver burden.
Only 1 [27] study reported on BPSD-related hospitaliza-
tions, indicating a statistically significant decrease in ED
and hospital admissions. In total, 4 [28,36-38] of the 12
studies also reported on secondary outcomes, revealing
good usability, acceptability, and no specific adverse effects
reported by participants.
Comparison With Previous Literature

BPSD Reduction
While most studies in this review reported improvements in
BPSD-related symptoms, it is not possible to draw definitive
conclusions about the overall effectiveness of the interven-
tions due to the heterogeneity in their frequency, duration,
and components. Notably, all studies in this review show-
ing statistically significant improvements were deemed fair
quality. The GRADE certainty for this outcome was rated
as low, primarily due to the risk of bias in the studies and
imprecision of results.

However, interventions that were more personalized,
involving both patients with dementia and their informal
caregivers in developing the treatment plan, appeared to
be more effective, at least for a period of 6 months. For

instance, the studies from Bass et al [26,27] and Panerai
et al [32] showed a statistically significant improvement in
the symptoms over the periods of 6 months and 1 month,
respectively. These studies collaborated with caregivers and
patients with dementia in the development of the treatment
plan.

In contrast, interventions that provided more generalized
guidance for dyads appeared to be less effective in reduc-
ing these symptoms, which aligns with the findings from
other existing umbrella or systematic reviews [39,40]. These
studies argued that involving patients with dementia and
caregivers in the design of the interventions could prove a
more effective and acceptable approach in the management of
BPSD at home. This may be particularly important because
BPSD symptoms are very complex, and the specific needs
and triggers of patients are different, as are the coping
strategies, cultural context, and caregivers’ knowledge [41,
42].

BPSD-Related Caregiver Burden
The generally positive significant outcomes of these
interventions on BPSD-related caregiver burden may be
attributed to the well-established effectiveness of psycho-
social and educational dementia care support for dyads
in alleviating caregivers’ burden [4]. Informal caregivers
often experience significant burden partially due to a
lack of information on managing BPSD at home, insuffi-
cient psychosocial support, and strategies to prioritize their
self-care [6,8]. All interventions identified in this review
involved strategies to address these support gaps, which may
explain their positive impact.
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These findings are consistent with broader evidence
suggesting that technology-delivered support, including
telephone-based interventions, can reduce the burden and
enhance the well-being of informal caregivers of people with
dementia [43,44].

It is also important to note the potential of small group
interventions to be beneficial for caregivers. Two studies
[29,32] in this review demonstrated significant benefits
of delivering small group interventions. This aligns with
previous literature supporting group-based interventions as
a well-accepted and potentially effective approach, likely
due to their capacity to reduce social isolation and provide
emotional support among caregivers facing similar challenges
with dementia care [12,45].

However, it is important to note that the GRADE certainty
of the evidence for this outcome was rated as low due to
the variety of methodological designs and risk of bias in the
studies. Thereby, these conclusions have to be interpreted
with caution, and further research is needed to confirm these
findings.

BPSD-Related Hospital Admissions
BPSD-related hospitalizations are common, but strategies
on prevention remain scarce. However, the study conducted
by Bass et al [26,27] could serve as an example of how
structured telephone interventions might help address this
issue. As inadequate support and management of BPSD in the
community increases the risk of hospitalizations, telephone-
based interventions could serve as a tool to help caregivers
manage challenging behaviors at home, potentially reduc-
ing hospitalizations. However, current evidence on the most
effective interventions to decrease these health care admis-
sions remains inconclusive [46,47].
Strengths and Limitations
To the best of our knowledge, this is the first systematic
review summarizing the effectiveness of telephone interven-
tions in the management of BPSD by informal caregivers
and patients at home. It is also the first to assess the
impact of these technologies on key stakeholders—individu-
als living with dementia and informal caregivers—on health
care resource usage. In the same way, the cost and rela-
tive simplicity of the interventions, compared to other more
technologically complex approaches, could further increase
the feasibility of implementation in low-resource settings and
more constrained health care systems [14,48].

However, it must be considered that BPSD and BPSD-
related caregiver burden are highly complex and multifac-
torial. While the NPI-Q and NPI-Q-D are standardized
and widely used scales, they do not entirely capture the
impact and change of individual symptoms or the complex-
ity of factors that affect caregiver burden, respectively. For
instance, each symptom can respond to treatment differently
[49]. Similarly, some symptoms can cause more burden for
caregivers than others; for example, aggressions may cause
more caregiver distress than others, such as appetite changes.
In the same way, there are a variety of factors that affect

caregivers' burden, such as cognitive symptoms or level of
social support available [1,50]

Therefore, while the NPI-Q-D provides valuable insight, it
captures just some part of this experienced burden.

This review focused on quantitative measurements;
therefore, a qualitative review was not feasible. However,
understanding and interpreting the extent to which the
different types of interventions are effective would be key
to ensure that they have a clinically significant impact on
complex phenomena, such as BPSD and related burdens [51,
52]. This is especially important with scales such as NPI-
Q or NPI-Q-D, for which currently there is no established
threshold to define a clinically meaningful change [53].

Given the complexity of technology use in dementia care,
qualitative findings could help enhance the interpretation
of quantitative outcomes and support the development of
more personalized interventions. It can also aid in identifying
specific barriers or difficulties dyads may experience when
using these technologies, especially those with limited health
and digital literacy levels, disabilities, or language difficulties
[54].
Implications of Findings for Future
Practice and Research
The improvements that telephone interventions demonstra-
ted in BPSD-related caregiver burden and BPSD in care
recipients, as well as the positive usability and acceptability
scores, support the potential use of telephone interventions
as a tool for managing these symptoms in home settings.
In addition, most studies included in this review are RCTs,
reducing the likelihood of confounding factors impacting the
effectiveness of the various interventions, such as the dyads'
ages or the relationship of caregivers with patients living with
dementia.[13,55]

These interventions also have the potential to enable
continuity of care for many families, given the flexibility
and accessibility these treatments provide for patients with
dementia, informal caregivers, and health care professionals.
These services may also complement existing in-person
support and contribute to a more holistic and equitable model
of dementia care [56].

However, this review also highlights important gaps that
require further exploration.

First, all studies from this review emanated from high-
income countries. As such, it is crucial to interpret these
findings according to the context of the health care system
within each place, as factors, such as health and social care
professionals’ knowledge about dementia, staff and resource
availability, and culture can play a key role in the effective-
ness of these interventions. [2,57]

More studies focusing on LMICs are needed to ensure the
applicability of findings in diverse health care settings. One
way in which this could be achieved is through intercoun-
try collaborations, which could support research centers in
these regions in having necessary funding and resources to
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conduct these trials. These efforts could be grounded in strong
community engagement, involving dyads, local professionals,
and institutions from LMICs. [58,59] Developing telephone
co-interventions with stakeholders in these communities will
be key to ensuring they are accessible, acceptable, and
effective in different contexts from those in these studies
[60] In addition, future systematic reviews could incorporate
studies conducted in LMICs by expanding searches or the
inclusion criteria of the interventions, to include supplemen-
tary databases.

The long-term effectiveness of these interventions
warrants further research, particularly given the importance
of continuity of care in dementia and the current fragmen-
ted nature of dementia care.[61,62] More RCTs with longer
follow-up periods will be key to evaluating the sustaina-
bility and feasibility of these interventions at scale. Simi-
larly, cost-effectiveness analyses are needed to support future
policy recommendations. This could be achieved by tracking
changes in hospital admission rates and associated costs when
dyads use these tools and transparently illustrating the costs
of these interventions.[63]

Finally, telephone interventions to manage BPSD in the
community have the potential to help achieve the "Global
Action Plan on the Public Health Response to Dementia"
[21], which aims for at least 75% of families worldwide to
receive dementia training and support. They can also become
an essential component of national digital transformation

programs, such as the NHS long-term plan [22]. However, it
is important to tailor the interventions according to the needs,
resources, and health care staff available in each region. For
example, in lower-income settings, the telephone platforms
could prove more helpful because they are asynchronous.
[64] Patients and caregivers would not require internet access
or the immediate availability of a health care professional
in order to benefit from these interventions. Investing in
large-scale research on these interventions could be highly
efficient in leveraging these mainstream technologies within
health care systems to achieve more equitable dementia care
both within and across countries.[65]
Conclusions
Telephone interventions delivered through psychosocial and
educational calls and online platforms are promising tools
for reducing BPSD-related caregiver burden. Personalized
telephone interventions, including patients’ and informal
caregivers’ input in the treatment plan, may improve
community-dwelling patients’ BPSD severity and frequency.
However, the certainty of evidence for both outcomes was
low; therefore, these findings should be interpreted with
caution. Further high-quality research of the interventions
in low- and middle-income countries with longer follow-up
periods, including cost-effectiveness analyses and greater
consistency in intervention design and outcome measurement,
is required to establish the global generalizability of these
interventions and inform future practice.
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