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ABSTRACT

Objective: The objectives of this systematic review and meta-analysis were to identify the character-
istics of internet-based psychoeducational programs for caregivers of people living with dementia
and to synthesise program effectiveness.

Method: Five English databases and four Chinese databases were searched in June 2021 with no time
limit applied. A narrative summary was performed to describe the characteristics of studies reviewed.
Meta-analysis was applied to synthesise the pooled effects where data were available.

Results: A total of 14352 articles were identified from the database search and 19 were included in the
final review. Interventions comprised educational, psychological, and behavioural training relevant to
dementia care. Program duration ranged from 3weeks to 12months. Meta-analysis of 13 RCTs showed
that internet-based psychoeducational programs had a significant effect on reducing caregivers'depressive
symptoms (SMD —0.19; 95% Cl —0.03—-0.35) and stress (SMD —0.29; 95% CI —0.03 —0.54). However, these
programs did not show an effect on quality of life, anxiety, burden or self-efficacy in caregivers.
Conclusion: Internet-based psychoeducational programs can improve some aspects of caregivers’
mental health and emotional wellbeing. The effects of programs on self-efficacy, anxiety, burden and

ARTICLE HISTORY
Received 6 February 2022
Accepted 2 March 2023

KEYWORDS

Dementia; caregivers;
psychoeducation; quality of life;
depression; self-efficacy;
caregiver burden; COVID-19

quality of life for caregivers remain inconclusive.

Introduction

Dementia currently affects 55 million people worldwide and
this number is projected to reach 152 million by 2050 (World
Health Organization, 2021). Most people with dementia (PwD)
are cared for by family caregivers at home (World Health
Organization, 2021). It is well-researched that caring for PwD
at home is physically stressful for caregivers due to the nature
of the disease which requires 24-hour supervision, assistance
with activities of daily living and management of a treatment
regime for chronic conditions (World Health Organization,
2021). Caring for the PwD is also a source of psychological
stress for caregivers (World Health Organization, 2021). Inability
of caregivers to cope with physical and psychological stress
contributes to their poor health, wellbeing and quality of life
(Qol) (Farina et al., 2017). Psychoeducation is a major category
of non-pharmacological interventions and is widely used to
reduce caregivers’ stress (Frias, Garcia-Pascual, et al., 2020). In
this review, we describe the definition of psychoeducation as
educational programs designed to improve caregivers' capa-
bilities in providing daily care activities for people with demen-
tia and in coping with stress (Cheng et al., 2020). This definition
includes psychoeducation-a, or programs without mentioning
psychological theories, and psychoeducation-b, or programs
with psychotherapeutic components (Cheng et al., 2020).
Internet-based psychoeducation has been used increas-
ingly in the past decade due to its flexibility and low costs (Egan

etal., 2018).The prolonged COVID-19 outbreak has interrupted
most face-to-face education programs for caregivers, and inter-
net-based psychoeducation has advantages for overcoming
COVID-19 related challenges (World Health Organization,
2021). In this review, we considered the definition of inter-
net-based education by Singh and Thurman (2019) and the
definition of psychoeducation by Cheng et al. (2020). We
describe the Internet-based psychoeducation for caregivers of
PwD as an educational program that is (1) designed to improve
caregivers' capabilities in providing daily care activities for PwD
and in coping with stress; (2) delivered in an online environ-
ment using the Internet; (3) has flexible and accessible online
learning activities without physical or virtual location restric-
tions (or asynchronous programs); and (4) may or may not have
facilitators to interact with caregivers. Previous systematic
reviews on internet-based interventions for caregivers were
not specifically focused on psychoeducation but considered
all types of interventions or did not undertake meta-analysis
(Egan etal., 2018; Hopwood et al., 2018; Leng et al., 2020; Zhao
etal., 2019). This systematic review and meta-analysis address
this gap in the dementia care literature.

Psychoeducation for dementia caregivers is informed by
stress and coping theories (Cheng et al., 2020; Frias, Garcia-
Pascual, et al., 2020). Among various stress and coping theories,
we found that the ‘stress and health process’ model described
by Conde-Sala et al. (2010) was most relevant to this review as
it explains the source of stress, negative impacts on caregivers
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and interventions (i.e. psychoeducation) that mitigate these
negative impacts. This model was a combination of the stress
process models introduced by Pearlin et al. (1990) and Schulz
etal. (2002) which highlight the intervention effect on stressors
(Conde-Sala et al., 2010). The ‘stress and health process’ model
informed the design of program analysis and understandings
about the relationships between sources of stress, effects on
caregivers’ health and wellbeing, and chosen outcomes.
According to Conde-Sala et al. (2010), variables affecting care-
giver health and wellbeing include caregiver contextual factors
(i.e. ability to provide dementia care, family relationships, co-re-
siding status, gender and time spent on care activities); care
recipient factors or primary stressors (i.e. changed behaviours,
dependence and multimorbidity); and other factors or second-
ary stressors (i.e. family conflict and financial difficulties).
Interventions that can improve caregivers’' symptoms of stress,
such as anxiety, depression, isolation, burden and physical
health, include non-pharmacological interventions (i.e. psycho-
education, social support and social resources) and treatment
(i.e. pharmacological treatment)(Conde-Sala et al., 2010).
Previous systematic reviews on the effectiveness of psychoed-
ucation included all types of program delivery (i.e. face-to-face,
telephone and internet-based delivery) (Cheng et al., 2020; Frias,
Garcia-Pascual, et al., 2020). Systematic reviews on inter-
net-based psychoeducation specifically are scarce. The lack of
synthesis of research evidence in this increasingly demanding
area of caregiver support may affect the development of evi-
dence-based policy and practices.

Previous systematic reviews showed that dementia care edu-
cation can mitigate caregiver contextual factors by equipping
them with capabilities to effectively handle daily care activities
and to develop positive thoughts towards dementia care
(Jensen etal.,, 2015; Klimova et al., 2019). Studies also confirmed
that dementia care education improved caregivers’self-efficacy
(Easom et al, 2020). Dementia caregivers' self-efficacy is
described as their belief that they can control upsetting
thoughts, respond to changed behaviours and obtain respite
care (Crellin et al., 2014; Steffen et al., 2002). Caregivers’ self-ef-
ficacy is related to their QoL (Crellin et al., 2014; Farina et al.,
2017). Based on these known relationships between dementia
care education and outcomes on caregivers regarding contex-
tual factors, a systematic review and meta-analysis needs to
include self-efficacy and QoL of caregivers' and caregivers’
responses to stressful care situations in the outcome measures.

The most commonly mentioned changed behaviours are
apathy, confusion, agitation (i.e. wandering or vocal disruption)
and depression (Perera et al., 2017; Pond et al., 2019). These are
often associated with other factors besides physiological
changes in the brain such as health and environment factors
(i.e. comfort, inclusion, identity, attachment and occupation)
(Cunningham et al,, 2019; T. Kitwood, 1998; T. M. Kitwood &
Kitwood, 1997). Although there is no consensus regarding the
preferred terminology to describe this group of symptoms,
there is general agreement that the language used needs to be
dementia friendly (Wolverson et al., 2021). Therefore, consistent
with view of the World Health Organization, we prefer to use
the term ‘changed behaviours’instead of medical terminology
such as psychological and behavioural symptoms of dementia
(BPSD) or neuropsychiatric symptoms in PwD (Burley et al.,
2021; Wolverson et al., 2021).

In the’stress and health process'model, changed behaviours
are main primary stressors that contribute to caregiver stress
and burden (Conde-Sala et al., 2010). Stress is described as the

caregivers’ emotional reactions to challenging situations
beyond their abilities and resources to cope (Conde-Sala et al.,
2010), while burden is described as a subjective feeling of neg-
ative impact on caregivers’ functioning (Williams et al., 2019).
Caregiver burden can be conceptualised into objective burden
(i.e. physical task due to the dependence of the PwD and the
level of changed behaviours) and subjective burden (i.e. emo-
tional distress due to caregivers’ negative reactions to these
behaviours) (Feast et al., 2016; Poon, 2019). Changed behaviours
in PwD cause increased objective burden, and impact on family
relationships and contributed to caregiver subjective burden
(Conde-Sala et al., 2010; Williams et al., 2019). Up to 88% of PwD
in community care settings showed changed behaviours (Poon,
2019). Yet, most caregivers showed limited knowledge about
how to prevent and manage changed behaviours (Chiu et al.,
2015). The relationship between primary stressors and caregiv-
ers’health and wellbeing indicates that the changed behaviours
in PwD and caregivers’stress and burden need to be measured
in a systematic review and meta-analysis.

Research shows that other primary stressors, such as PwD'’s
physical and cognitive function decline, were directly associ-
ated with increased caregiver burden and the latter was asso-
ciated with caregivers’ anxiety and depressive symptoms
(Armstrong et al., 2019; Morlett Paredes et al, 2017).
Furthermore, other factors, such as social support, economic
living standards, dyadic relationship factors and length of car-
ing experience, also significantly correlated with carers’anxiety
and depressive symptoms (Fekete et al., 2019; Watson et al.,
2019). In other words, greater caregiver burden was associated
with caregivers’psychological well-being measured as anxiety
and depression.

Caregiver burden, carers’ psychological well-being and car-
er's self-efficacy are all interrelated and directly linked to carers
and care recipients’ QoL (Farina et al., 2017; Holopainen et al.,
2019). Caregivers with high self-efficacy is related to their beliefs
that they have mastered certain skills to deal with challenges
(Bandura, 1993; Steffen et al., 2002). WHO defines QoL as an
individual’s perception of their life expectations in the context
of their culture and value systems (World Health Organization,
2020). Research shows caregivers of PwD reported worse health
related QoL compared to non-PwD carers (Karg et al,, 2018;
Lippe et al., 2021). Caregivers self-perceived QoL is also linked
to primary stressors such as the severity of PwD’s condition,
level of changed behaviours and other factors for example, level
of social support caregivers received (Frias, Cabrera, et al., 2020;
Pessotti et al., 2018).

Informed by the‘stress and health process’model described
by Conde-Sala et al. (2010), the outcome measures for caregiv-
ers’ psychological wellbeing in this review focused on anxiety,
depression and caregivers’ burden. In line with a previous sys-
tematic review, other outcome measures for QoL and self-effi-
cacy were included as they directly or in-directly affect
caregiver’s health and well-being (Crellin et al., 2014). The review
questions were: (1) what are the characteristics of internet-based
psychoeducational programs for caregivers of PwD living at
home? and (2) What is the effectiveness of internet-based psy-
choeducational programs for informal caregivers of PwD living
at home?

Methods

This review followed the Cochrane Handbook for systematic
review of interventions (Higgins et al., 2021) and Preferred



Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Page et al., 2021). The review protocol was
registered with PROSPERO (registration number CRD42021
257562).

Search strategies

The following English databases were searched: the Cumulative
Index to Nursing and Allied Health Literature (CINAHL), Web of
Science, Medical Literature Analysis and Retrieval System Online
(Medline), the Cochrane Library and Scopus. The following
Chinese databases were also searched: China National
Knowledge Infrastructure (CNKI), Wang Fang Data, Weipu Data
and Chao Xing Data. The search strategies are presented in
Supplementary material Appendix A. The search strategy was
developed in line with the PICO framework, with no time limit
applied. All key words were identified around online psychoed-
ucation for informal caregivers of PwD and a Boolean search
was conducted by combining the key words (Supplementary
material Appendix B). A librarian was consulted for the data-
base search.

Inclusion and exclusion criteria

All interventional studies reflecting our operational definition
of online psychoeducational programs for informal caregivers
of PwD were included. Face-to-face or telephone delivered
dementia education programs using digital video discs (DVD)
or booklets were excluded. Synchronised online education,
which mimics the physical classroom or DVD programs delivered
through the Internet, were also excluded as this type of program
showed little flexibility in program delivery and were often
restrained by time and space. Studies were excluded if they were
not reported in English or Chinese. The inclusion and exclusion
criteria are presented in Supplementary material Appendix C.

Data collection process

All searched records were imported to Endnote 20 and
Covidence, with duplicates removed (The EndNote Team, 2013;
Veritas Health Innovation, 2021). Four reviewers (YY, LX, CM, SU)
screened English titles and abstracts to identify whether a study
met the inclusion criteria. Two reviewers (JW, JH) screened
Chinese language titles and abstracts. After title and abstract
screening, the reference list of each selected article was manu-
ally scanned. Full text papers were uploaded to Covidence to
determine further eligibility by all reviewers (YY, LX, CM, SU
screened English language articles and YY, LX, JW screened
Chinese language articles). All reviewers met regularly to discuss
and resolve any disagreements.

Assessment of risk of bias

Risk of bias in the selected articles was assessed by two review-
ers (YY, LX) according to the criteria recommended by the
Cochrane Handbook (Higgins et al., 2021). Randomised Control
Trials (RCTs) were assessed according to the Cochrane risk-of-
bias tool (RoB2) (Higgins et al., 2021). This tool assesses bias
arising from: (1) the randomisation process; (2) intervention
deviation; (3) missing outcome data; (4) measurement of out-
comes; and (5) selection of results. Each of these domains is
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ranked for risk of bias as ‘low; ‘some concern’ or ‘high; with an
overall assessment of study quality compiled.

Non-randomised studies were assessed according to
ROBINS-I tool (Sterne et al., 2021). This tool assesses confound-
ing, selection, information and reporting biases. The ROBINS-I
tool provides a domain-level risk-of-bias judgement of ‘low;
‘moderate; ‘serious’ or ‘critical, with an additional option for‘no
information’. Two reviewers undertook an independent quality
appraisal of the selected studies, with any disagreement
resolved through consensus.

Data extraction

A standardised Cochrane data extraction sheet was used to
extract the following data: (1) author, publication, year and
country; (2) participants’ characteristics and sample size; (3)
online psychoeducation or training details; 4) study setting,
design and methods; (5) data collection time points, measure-
ment tools and outcomes; and (6) main findings.

Data synthesis and analysis

Characteristics of online psychoeducation components, out-
comes of RCTs not suitable for meta-analysis and outcomes of
non-RCTs were presented as a descriptive summary. Where appro-
priate, meta-analysis of results from included RCTs was under-
taken using Review Manager 5.4.1 (RevMan) to estimate the effect
of the program on care outcomes (The Cochrane Collaboration,
2014). The meta-analysis was also run through ‘meta’ package in
R program by a second reviewer to ensure the robustness of
results (Balduzzi et al., 2019). Authors of included RCTs were con-
tacted to request original data when reported data was not suit-
able for meta-analysis. Heterogeneity, including samples and
settings, and methodological heterogeneity was analysed prior
to performing meta-analysis. Standardised mean differences
(SMD) with a 95% confidence interval (Cl) were calculated for con-
tinuous data. The statistical heterogeneity between studies was
examined using 2 statistics. The results of included studies were
pooled, and a random-effects model applied for studies that
showed heterogeneity. Sub-group analysis was planned for stud-
ies that could be grouped into the following: programs with peer
support, programs with a facilitator, or program duration of three
months or six months. However, these subgroup analyses were
not performed due to insufficient data in the results.

Assessment of publication bias

We planned to test funnel plot asymmetry for publication bias,
but this was not achievable due to the small number of RCTs
identified.

Assessment of evidence quality

The overall quality of evidence for each outcome was rated
using the Grading of Recommendations Assessment,
Development and Evaluation (GRADE, see Supplementary
material Appendix D) (McMaster University and Evidence Prime,
2021).The GRADE system rates evidence at four levels: high
quality, moderate quality, low quality and very low quality
based on study limitations, result inconsistencies, indirectness,
imprecision and reporting bias (Guyatt et al., 2008).
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Results
Search process

Atotal of 14352 articles were identified (English language data-
bases n=13347; Chinese language databases n=1005).
Covidence automatically removed duplicates (n=7655). A total
of 527 (English language n=516, Chinese language n=11) full
text articles were retrieved after title and abstract screening
(English language n=6042, Chinese language n=655). After
assessing the eligibility of full text articles, 19 studies written in
English were included in this review. The study selection process
is displayed in Figure 1.

Risk of bias

All selected RCTs were assessed based on intention-to-treat
effect and the assessment is displayed in Supplementary
material. Five out of 13 RCTs did not provide details of the ran-
domisation process, and thus there is uncertainty about the
allocation sequence and allocation concealment (Brennan et al.,

1995; Gustafson et al., 2019; Hicken et al., 2017; Kajiyama et al.,
2013; Torkamani et al., 2014). All 13 RCTs had no significant
baseline differences between intervention and control groups.
Of the 13 RCTs, 10 interventions were not blinded to partici-
pants (Baruah etal., 2021; Boots et al., 2018; Brennan et al., 1995;
Cristancho-Lacroix et al.,, 2015; Hattink et al., 2015; Hicken et al.,
2017; Kajiyama et al.,, 2013; Metcalfe et al., 2019; Nunez-Naveira
et al., 2016; Torkamani et al., 2014), while three RCTs were not
blinded to researchers (Cristancho-Lacroix et al., 2015; Duggleby
et al., 2018; Torkamani et al., 2014). All selected studies had a
pre-formulated study protocol either through trial registration
(Baruah et al, 2021; Blom et al, 2015; Boots et al., 2018;
Cristancho-Lacroix et al., 2015; Hattink et al., 2015; Kajiyama
et al,, 2013; Metcalfe et al., 2019) or ethics approval (Brennan
etal.,, 1995; Duggleby et al., 2018; Gustafson et al., 2019; Hicken
et al.,, 2017; Nunez-Naveira et al., 2016; Torkamani et al., 2014).
The overall risk of bias assessment showed four RCTs to have
some concerns (Brennan et al., 1995; Cristancho-Lacroix et al.,
2015; Gustafson et al., 2019; Hicken et al., 2017), while all other
RCTs were considered to have low risk of bias. All non-RCT stud-
ies were assessed as low risk of bias (see Supplementary

[ Identification of studies via databases and registers ]

Figure 1. Articles searching PRISMA flow diagram.

Studies identified from:
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Material). Of 19 studies, 18 were funded through govern-
ment grants.

Characteristics of selected studies

No studies reported in the Chinese language met the selection
criteria. Among the 19 selected studies, 13 were RCTs and six
had a pre- and post- intervention design. Studies were con-
ducted in the United States (n=6), the Netherlands (n=4),
Canada (n=2), France (n=1), India (n=1) and Iran (n=1). Four
studies were collaborations between European countries
(Denmark, Poland and Spain n=1; United Kingdom (UK), Spain
and Greece n=1, France and Germany n=1 and UK and the
Netherlands n=1). Selected studies are presented in Table 1.

All studies included participants who were informal caregiv-
ers of PwD. The average age of informal caregivers was between
50 and 70years old. Most informal caregivers were female, with
only two studies reporting a greater proportion of males to
females (Baruah et al.,, 2021; Wijma et al., 2018). The relationship
between informal caregivers and care recipients varied from
spouse, parents/children, sibling to friends.

Characteristics of internet-based psychoeducational
programs

Among the 19 internet-based psychoeducational programs
included in the review, six fully or partially utilised a theoretical
framework to develop content (Brennan et al., 1995; Cristancho-
Lacroix et al., 2015; Duggleby et al., 2018; Hattink et al., 2015;
Pleasant etal., 2017) (see Table 2). ComputerLink (USA), reported
in 1995, was the earliest identified internet-based psychoedu-
cation program for informal caregivers (Brennan et al., 1995).
Of the 19 studies we reviewed, three are psychoeducation-a
programs which had no psychological and behavioural training
(Brennan et al.,, 1995; Hicken et al., 2017; Torkamani et al., 2014).
The other 16 psychoeducational programs remain relatively
similar with all setting out to cover theoretical, psychological
and behavioural training relevant to dementia care with unlim-
ited access to the website or information, and variable duration
of 3weeks to 12 months. Basic text-based internet functions
such as information, discussion boards and email functions
were used ubiquitously across all studies.

All programs had self-directed learning components, with
eight programs using only basic functions (e.g. text-based infor-
mation) (Baruah et al., 2021; Boots et al., 2018; Brennan et al.,
1995; Cristancho-Lacroix et al., 2015; Duggleby et al., 2018;
Marziali & Garcia, 2011; van der Roest et al., 2010), and ten pro-
grams adding more complex components such as videos (Blom
etal.,, 2015; Gaugler et al., 2015; Gustafson et al., 2019; Hattink
et al.,, 2015; Hicken et al., 2017; Kajiyama et al., 2013; Metcalfe
et al.,, 2019; Nunez-Naveira et al., 2016; Pleasant et al.,, 2017;
Torkamani et al., 2014). A more recent program utilised virtual
reality (n=1) in addition to a website (Wijma et al., 2018). One
program was delivered entirely through a telegram chat group
by posting text based messages (Mollaei et al., 2021).

Some programs (n=9) had functionality to facilitate inter-
active learning between caregivers and facilitators, and care-
giver to caregiver (peer support). Interactive learning was
incorporated in seven programs (e.g. iSupport program incor-
porated the interactive function of immediate feedback)
(Baruah et al., 2021), while others offered recommendations
to assist in service-related decision making (e.g. ComputerLink,

AGING & MENTAL HEALTH (&) 5

Dementia—Comprehensive Health Enhancement Support
System [D-CHESS), STAR training portal and DEMentia-specific
Digital Interactive Social Chart [DEM-DISC)) (Brennan et al.,
1995; Gustafson et al., 2019; Hattink et al., 2015; van der Roest
etal., 2010). Two programs offered an opportunity for reflection
through the ‘homework’ function on the website (Kajiyama
etal, 2013; Nunez-Naveira et al., 2016). An interaction function
via a health questionnaire facilitated the detection and moni-
toring of health changes in informal caregivers and their care
recipients (Torkamani et al., 2014).

Furthermore, seven programs offered interactions with facil-
itators or health professionals (Blom et al., 2015; Boots et al.,
2018; Brennan et al., 1995; Cristancho-Lacroix et al., 2015;
Gustafson et al., 2019; Hicken et al., 2017; Mollaei et al., 2021)
via the application (Blom et al., 2015), email (Boots et al., 2018),
messaging (Gustafson et al., 2019), telephone (Hicken et al,,
2017) or telegram group chat (Mollaei et al., 2021) utilising vari-
ations of two-way contact to provide information, guide discus-
sions, provide feedback or deliver education content. Other
programs were facilitated through passive techniques only,
such as monitoring or moderating discussion forums (Brennan
et al,, 1995; Cristancho-Lacroix et al., 2015), or only answering
questions if asked (Gustafson et al., 2019).

Peer support was facilitated in eight programs. While one
program did not explain the type of social network used to sup-
port peer interaction (Nunez-Naveira et al., 2016), all other pro-
grams facilitated peer support through videoconferencing
(n=1) (Marziali & Garcia, 2011) or discussion forums (n=>5)
(Boots et al., 2018; Brennan et al., 1995; Cristancho-Lacroix et al.,
2015; Marziali & Garcia, 2011; Torkamani et al., 2014). Private
email was used in two programs to enable informal caregivers
to contact each other (Brennan et al., 1995; Marziali & Garcia,
2011). The arrival of social media has changed people’s com-
munication and interactions significantly, yet only two pro-
grams utilised social networks, such as Facebook and LinkedIn,
in addition to discussion forums to facilitate peer support
(Hattink et al., 2015; Torkamani et al., 2014). One study reported
using a telegram chat group for peer support meetings (Mollaei
et al, 2021).

Characteristics of comparison groups

Various comparisons were used in the 13 RCTs as detailed in the
following. Five studies reported usual care as the comparison
group (Cristancho-Lacroix et al., 2015; Hattink et al.,, 2015;
Metcalfe et al., 2019; Nunez-Naveira et al., 2016; Torkamani et al.,
2014). Two studies reported usual care plus additional support
(i.e. non-frequent counselling or local service training) as the
comparison group (Boots et al., 2018; Brennan et al., 1995).
Alternative educational information was provided to the com-
parison group in four studies through a booklet (Baruah et al.,
2021; Duggleby et al., 2018; Gustafson et al., 2019; Hicken et al.,
2017), in one study via a website (Kajiyama et al., 2013) and in
one study via email bulletins (Blom et al., 2015).

Meta-analysis

Caregiver’s QoL

Six RCTs were included in the meta-analysis of the effectiveness
of online psychoeducational programs on caregiver’s QoL
(Baruah et al., 2021; Boots et al.,, 2018; Hattink et al., 2015;
Kajiyama et al., 2013; Metcalfe et al., 2019; Torkamani et al.,
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2014). Compared to control groups, internet-based psychoed-
ucational programs had no significant effect on caregiver’s QoL
[effect size = 0.18; confidence interval (-0.22, 0.58), p=0.38]
(Supplementary material).

Caregiver’s depressive symptoms

Eight RCTs were included in the meta-analysis of the effective-
ness of internet-based psychoeducational programs on care-
giver's depressive symptoms (Baruah et al.,, 2021; Blom et al.,
2015; Boots et al., 2018; Brennan et al., 1995; Cristancho-Lacroix
etal, 2015; Gustafson et al., 2019; Kajiyama et al., 2013; Nunez-
Naveira et al., 2016). Compared to control groups, internet-based
psychoeducational programs had a significant effect on care-
giver's depressive symptoms [effect size =-0.19; confidence
interval (- 0.35, —0.03), p=0.02] (Supplementary material).

Two RCTs had program facilitators and these studies were
included in a sub-group analysis (Blom et al., 2015; Boots et al.,
2018). Compared to control groups, internet-based psycho-
educational programs with a facilitator had a significant effect
on caregiver’s depressive symptoms [effect size=—0.29; con-
fidence interval (-0.54, — 0.03), p=0.03] (Supplementary
material).

Six RCTs without a facilitator were included in a sub-group
analysis (Baruah et al., 2021; Brennan et al., 1995; Cristancho-
Lacroix et al., 2015; Gustafson et al., 2019; Kajiyama et al., 2013;
Nunez-Naveira et al.,, 2016). The result revealed that inter-
net-based psychoeducational programs without a facilitator
had no effect on caregiver’s depressive symptoms [effect
size=— 0.13; confidence interval (-0.33- 0.07), p=0.21]
(Supplementary material).

Caregiver’s stress

Six RCTs were included in the meta-analysis of the effectiveness
of internet-based psychoeducational programs on caregiver’s
stress (Boots et al.,, 2018; Cristancho-Lacroix et al., 2015; Hattink
etal., 2015; Kajiyama et al.,, 2013; Metcalfe et al., 2019; Torkamani
et al., 2014). Compared to control groups, internet-based psy-
choeducational programs showed a significant reduction in
caregiver’s stress [effect size =- 0.29; confidence interval (-0.52,
—0.06), p=0.01] (Supplementary material).

Caregiver’s self-efficacy

Seven RCTs were included in the meta-analysis of the effective-
ness of internet-based psychoeducational programs on care-
giver's self-efficacy (Baruah et al, 2021; Boots et al,, 2018;
Cristancho-Lacroix et al., 2015; Gustafson et al., 2019; Hattink
et al., 2015; Metcalfe et al., 2019; Nunez-Naveira et al., 2016).
Compared to control groups, internet-based psychoeducational
programs had no significant effect on caregiver’s self-efficacy
[effect size = 0.10; confidence interval (-0.12, 0.33), p=0.37]
(Supplementary material).

Caregiver’s anxiety

Three RCTs were included in the meta-analysis of the effective-
ness of internet-based psychoeducational programs on care-
giver's anxiety (Blom et al., 2015; Boots et al., 2018; Gustafson
et al., 2019). Compared to control groups, internet-based psy-
choeducational programs showed no significant effect on care-
giver's anxiety .effect size =-0.12; confidence interval
(-0.76,0.51), p=0.71] (Supplementary material).
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Caregiver’s burden

Six RCTs were included in meta-analysis of the effectiveness of
internet-based psychoeducational programs on caregiver’s bur-
den (Baruah et al, 2021; Cristancho-Lacroix et al, 2015;
Gustafson et al., 2019; Hattink et al., 2015; Metcalfe et al., 2019;
Torkamani et al., 2014). Compared to control groups, inter-
net-based psychoeducational programs showed no significant
effect on caregiver burden .effect size =-0.03; confidence inter-
val (-0.26, 0.20), p=0.82] (Supplementary material). A summary
of meta-analysis findings is provided in Supplementary material
Appendix E.

Description of studies not included in meta-analysis

Two RCTs did not have sufficient available data to be included
in the meta-analysis despite us contacting authors (Duggleby
etal,, 2018; Hicken et al., 2017). Data from six pre-and post-test
studies were not suitable for inclusion in the meta-analysis, but
study results showed these programs to significantly improve
participants’'mental health (Marziali & Garcia, 2011), well-being
(Mollaei et al., 2021), knowledge of dementia (Gaugler et al.,
2015; Pleasant et al., 2017) and competence (Pleasant et al.,
2017; van der Roest et al., 2010; Wijma et al., 2018). Within these
studies, there was no change in caregiver burden, QoL or self-ef-
ficacy (Duggleby et al., 2018; Hicken et al., 2017; van der Roest
etal, 2010).

Discussion

Our meta-analyses showed internet-based psychoeducation
programs have a significant effect on caregiver’s depressive
symptoms and stress, but have no statistically significant effect
on caregivers’ QoL, burden and self-efficacy. We developed a
clear definition of internet-based psychoeducational programs
and used it in the selection of studies which allows future stud-
ies or reviews to compare the outcomes. Furthermore, the use
of the'stress and health process’model informed program anal-
ysis and outcome measures of internet-based psychoeducation
interventions (Conde-Sala et al., 2010). These measures were
based on the theoretical assumption that psychoeducation
programs address multifaceted factors including caregiver con-
textual factors (caregiver factors), primary stressors (care recip-
ient factors) and secondary stressors (other factors) by which
they have a positive effect on the health, wellbeing and QoL of
caregivers (Conde-Sala et al., 2010). Previous systematic reviews
on the impact of psychoeducation interventions rarely detailed
relations between the program content and the multifaced
factors the content addressed (Egan et al., 2018; Gonzalez-Fraile
et al, 2021).

We carefully analysed the content of each psychoeducation
program included in the review and clarified the relations
between the program content and the aforementioned multi-
faced factors (see Table 2). Program content that addressed
caregiver factors included positive thoughts towards the rela-
tionship with PwD due to dementia (Blom et al., 2015; Boots
etal., 2018); and how to be a caregiver (either as an adult-child
caregiver or a spouse caregiver) (Baruah et al., 2021). Moreover,
content that helped caregivers to cope with care recipient fac-
tors comprised how to prevent and manage changed behaviours
(Hattink et al., 2015; Metcalfe et al., 2019), and how to provide
activities of daily living to address the functional deficits of PwD
(Cristancho-Lacroix et al., 2015; Nunez-Naveira et al., 2016). In
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addition, content that enabled caregivers to deal with other
factors included how to seek help within and outside the family
(i.e. peer support and support from facilitators (Gustafson et al.,
2019; Kajiyama et al., 2013). This theory-informed analysis may
enhance confidence for stakeholders to translate findings into
practice.

Our meta-analyses showed that internet-based psychoedu-
cational programs had a significant effect on the reduction of
depressive symptoms. The depression reduction identified in
our review showed the same effect size (-0.19) to psychoedu-
cation-a programs, but a smaller effect size compared to psy-
choeducation-b programs (effect size=- 0.37), as that reported
by Cheng et al. (2020) in their review. It should be noted that of
the eight studies included in our meta-analysis of depressive
symptoms, only one study was a psychoeducation-a program
according to the definition by Cheng et al. (2020). Therefore,
our result may indicate that internet-based psychoeducation
programs are less effective in depression reduction compared
to psychoeducation-b programs (Cheng et al. 2020). It also
should be mentioned that the systematic review and meta-anal-
ysis by Cheng et al. (2020) included an additional 46 psychoed-
ucation programs excluded from our review according to our
definition of psychoeducation programs. Excluded programs
had a broader range of program delivery methods than our
focus here such as face-to-face and telephone-based programs
and other information technology formats (i.e. video confer-
encing, web platforms or DVD based self-learning programs)
and may or may not have facilitators (Cheng et al., 2020).
Therefore, reported differences in effectiveness of psychoedu-
cation programs between our review and the review by Cheng
et al. (2020) may be due to program delivery methods. Future
studies need to explore the impact of program delivery on the
program effectiveness.

Our sub-group analysis indicated that programs with a facil-
itator had a significant effect on reducing depressive symptoms
(Figure 3.3), while programs without a facilitator showed no
significant effect (Figure 3.4). Of the 19 programs reviewed, nine
had program facilitators, and two of these studies were included
in this sub-analysis. The role of facilitators in these two programs
were similar and included a trained psychologist who provided
feedback to caregivers (Blom et al., 2015; Boots et al., 2018). Our
review supports a previous review that increased professional
supportin a dementia care education program were associated
with a better effect on caregiver depressive symptoms (Zhao
etal., 2019). The mechanism underlying the better effect might
be due to the facilitator’s role as a mediator to address caregiver
contextual factors and care recipients’ factors (Huang, 2022).
However, as we only included two studies in the meta-analysis,
the result needs to be interpreted with caution and future stud-
ies need to further explore the relationships.

Our meta-analysis also revealed that internet-based psycho-
educational programs had a significant effect on improving
caregivers’ emotional wellbeing as evidenced by stress reduc-
tion. The effect size of internet-based psychoeducational pro-
grams (-0.29 on stress) is similar to that reported by Cheng et al.
(2020) (effect size=-0.23 on stress and burden). This is evidence
that internet-based psychoeducational programs show similar
reduction of stress compared to psychoeducation programs
delivered by various other methods as aforementioned.

Our findings suggested that internet-based psychoeduca-
tion programs did not have a significant effect on reducing
anxiety symptoms. This may be due to the risk factors underly-
ing anxiety differing from depression. Watson et al. (2019)

suggested that anxiety symptoms were associated with female
gender, spousal caregivers, care recipients’ condition, low levels
of self-efficacy and other existing underlying anxiety problems.
In our systematic review, the majority of participants in the three
studies that measured anxiety included in the meta-analysis
were female spouse carers living with PwD in the same house-
hold. These characteristics are related to caregiver contextual
factors based on the‘stress and health process’model (Conde-
Sala et al,, 2010). Addressing these factors may require instru-
mental support such as social care services (i.e. respite care and
home care services for PwD) (Brodaty & Donkin, 2009). Our
review suggested that an internet-based psychoeducation pro-
gram alone may not be sufficient to achieve anxiety reduction.
Future studies need to explore interventions that include mul-
tiple approaches such as emotional and instrumental support,
counselling and peer support groups for reducing anxiety
among caregivers.

The present review suggests that online psychoeducation
programs have no statistically significant effect on caregiver
burden. Research showed that caregiver burden were associ-
ated with PwD’s high level of dependence (primary stressors)
and less social support for caregivers (Connors et al., 2020). In
this review, we were unable to clarify the correlation between
caregiver burden and primary stressors and between caregiver
burden and social support they received due to limited data
available. However, a systematic review and meta-analysis by
Williams et al. (2019) revealed that only multiple approaches,
for example respite care, home care for PwD, peer support
groups and psychoeducation, showed significant burden
reduction.

Our review showed that internet-based psychoeducational
programs did not have a significant effect on caregiver self-ef-
ficacy. Our finding differs from a systematic review that showed
a significant effect on self-efficacy in group-based face-to-face
psychoeducational programs (Frias, Garcia-Pascual, et al., 2020).
The differences may be due to the learning environment for
caregivers. In group-based face-to-face programs, caregivers
had opportunities to interact with peers to share experiences
in dementia care, learn from and be motivated by role models,
gain emotional and social support, and gain information to
cope with challenges (Frias, Garcia-Pascual, et al., 2020). This
environment reflects Bandura’s self-efficacy development the-
ory that emphasises a person’s ability to learn a particular task
and the environmental factors which influence the learner
through cognitive, motivational, affective and behavioural pro-
cesses (Bandura, 1993).

Our review also revealed that internet-based psychoeduca-
tional programs did not have a statistically significant effect on
QoL. The finding is in line with a systematic review by Frias,
Garcia-Pascual, et al. (2020) who reported that technolo-
gy-based intervention (i.e. Website and telephone assisted
interventions) had no significant effect on QoL. However, find-
ings from Frias, Garcia-Pascual, et al. (2020) were based on nar-
rative summary, rather than a meta-analysis and our review did
not include telephone assisted interventions. Moreover, Frias,
Garcia-Pascual, et al. (2020) stated that face-to-face group inter-
ventions showed significant improvement on QoL. This result
may be due to multiple approaches to interventions being
included in group-based face-to-face psychoeducational pro-
grams than internet-based programs; for example, offering
additional individualised supports such as providing resources,
information, follow-up phone calls and help with navigating
the health and social care system (Frias, Garcia-Pascual, et al.,



2020). However, among six studies that measured QoL in our
review, five programs were self-directed learning which means
no additional support to caregivers in the Internet-based psy-
choeducation programs (Baruah et al., 2021; Hattink et al., 2015;
Kajiyama et al., 2013; Metcalfe et al., 2019; Torkamani et al.,
2014). Moreover, the comparison groups in the six studies on
QoL in our review received usual care (n=3) (Hattink et al., 2015;
Metcalfe et al., 2019; Torkamani et al., 2014), additional infor-
mation support (n=2) (Baruah et al., 2021; Kajiyama et al., 2013)
and infrequent counselling (Boots et al., 2018), which were sim-
ilar to the comparison groups in the review of face-to-face pro-
grams (n=5) by Frias, Garcia-Pascual, et al. (2020) which included
usual care (n=4) and additional information support (n=1).
Therefore, the differences on QoL might not be associate with
the comparison groups, but the multiple approaches to inter-
ventions used in the face-to-face programs aforementioned.
Future interventional programs need to consider multiple
approaches to interventions in order to improve QoL for
caregivers.

Crellin et al. (2014) in their systematic review identified that
dementia caregiving related self-efficacy was a main factor con-
tributing to caregivers’ QoL. In addition, Farina et al. (2017) in
their systematic review confirmed at least 10 factors associated
with caregivers'QolL, for example care recipient factors, didactic
relationship factors, caregivers’ self-efficacy, health and emo-
tional wellbeing, and support received. These findings suggest
that future internet-based psychoeducational programs should
be designed to target as many QoL factors as possible to achieve
a positive effect for caregivers.

Strengths and limitations

This review had several strengths. First, the literature search
covered both English and Chinese language databases which
reduced bias. Second, we performed a meta-analysis to calcu-
late the effect size of changed mean score which is crucial for
comparisons between internet-based and the non-inter-
net-based psychoeducational programs. In addition, we
included pre- and post-test studies in addition to RCTs to anal-
yse the educational designs. There were also several limitations
of this review. First, while this review searched English and
Chinese language literature, it could have expanded to other
languages if other multilingual researchers were included in the
study team. Second, variations in program design, intervention
duration, dose and socio-cultural contexts prevented us from
undertaking sub-group analysis to calculate precise interven-
tion effect size.

Conclusion

Internet-based psychoeducation programs showed increased
importance during the covid-19 pandemic due to restrictions
on social contacts and the interruption of face-to-face educa-
tion programs for caregivers. Our review indicated that inter-
net-based psychoeducational programs show a significant
effect on depressive symptoms and stress reduction. However,
our findings also indicate that internet-based psychoeduca-
tional programs have no effect on reducing anxiety, burden,
and improving self-efficacy or QoL for caregivers. Future studies
need to explore how to improve internet-based psychoeduca-
tional programs to maximise effectiveness and the impact of
program facilitators on the health and wellbeing of caregivers.
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