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Abstract

Background: Nonprofessional carerswho provide support to an individual with a psychiatric or neurological disorder will often
themsel ves experience symptoms of stress, anxiety, or low mood, and they perceive that they receive little support. Internet-based
interventions have previously been found to be effective in the prevention and treatment of a range of mental health difficulties
in carers.

Objective: This review seeks to establish the status of internet-based interventions for informal (nonprofessional) carers of
people with psychiatric or neurological disorders by investigating (1) the number and quality of studies evaluating the efficacy
or effectiveness of internet-based carer interventions and (2) the impact that such interventions have on carer mental health, as
well as (3) how internet-based interventions compare with other intervention types (eg, face-to-face treatment).

Methods: A systematic literature search was conducted in January 2019 using the EMBASE (1974-present), Ovid MEDLINE
(1946-present), PsychARTICLES, PsychINFO (1806-present), and Global Health (1973-present) databases, via the Ovid
Technologies database. Search termsincluded carer, caregiver, online, technology, internet-based, internet, interactive, intervention,
and evaluation. Studies selected for inclusion in thisreview met the following predetermined criteria: (1) delivering an intervention
aimed primarily at informal carers, (2) carers supporting individuals with psychiatric disorders, stroke, dementia, or brain injury,
(3) theintervention delivered to the carerswas primarily internet based, (4) the study reported a pre- and postquantitative measure
of carer depression, anxiety, stress, burden, or quality of life, (5) appeared in a peer-reviewed journal, and (6) was accessiblein
English.

Results. A total of 46 studies were identified for inclusion through the detailed search strategy. The search was conducted, and
data were extracted independently by 2 researchers. The mgjority of studies reported that 1 or more measures relating to carer
mental health improved following receipt of arelevant intervention, with interventions for carers of people with traumatic brain
injury showing a consistent link with improved outcomes.

Conclusions: Studiesinvestigating internet-based interventionsfor carers of individuals with diverse psychiatric or neurological
difficulties show some evidencein support of the effectiveness of these interventions. In addition, such interventions are acceptable
to carers. Available evidenceis of varying quality, and more high-quality trials are needed. Further research should also establish
how specific intervention components, such as structure or interactivity, contribute to their overall efficacy with regard to carer
mental health.
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Introduction

Background

Nonprofessiond (or informal) carersareindividual swho provide
free-of-charge care for another person (usually afamily member
or friend), who would find it difficult to cope without the carer’s
support. Informal carers play a crucia role in providing both
practical and emotional care for individuals with a wide range
of difficulties, including physical and mental health difficulties,
disabilities, or addictions. It is estimated that during 2015, 6.8
million people in the United Kingdom provided unpaid care to
a close other, a 16.5% increase from 2001, reflecting an
economic value of £132 hillion of informal care per year, almost
doublethevaluein 2001 [1]. In addition, the support of informal
carersmay reduce and delay hospital admissions|[2], thusfurther
reducing the burden on health care systems.

It has been widely documented that caring for aloved one with
a long-term illness can have a multitude of effects on the
informal carer, including increased levels of perceived burden
[3], feelings of entrapment, shame, guilt [4], and higher rates
of physical symptoms, such as fatigue, headaches, and weight
loss [5]. It is important to recognize that disorder- or
patient-related factors can profoundly impact carers’ experience
of caregiving. Such factors may include the nature and severity
of different symptoms, societal reactions, and certain
pathologies, which may vary widely both within and between
disorders. For example, when comparing carers of people with
schizophrenia and carers of people with long-term physical
disorders, levels of subjective burden were found to be higher
in carers of people with schizophrenia and brain diseases than
in other groups [6]. Furthermore, levels of social support
availableto carers of individual swith schizophreniawere found
to belower than for carers of individual swith physical disorders.

In addition to the differential impact that various diagnoses and
symptoms can have on carer difficulties, it is also important to
consider how individual differences in perceptions of burden
affect the experience of caring. Caregiver |dentity Theory [7]
posits that the main source of carer distress is identity
discrepancy—the disparity between the activities they are
required to carry out as a carer and their own views of self (or
identity standard). This may explain why there is a wide
variation in perceived burden or distress in carers who, on the
faceof it, arerequired to carry out similar caring responsibilities
(eg, carers of people with dementia), and it may be a helpful
dimension to explore when considering possible interventions
or support plans. A range of carer-focused face-to-face
interventions, often delivered in group formats, have been found
to reduce psychological distress and improve the quality of life
of individuals caring for people with severe mental health
difficulties [8]. However, some carers may find it difficult to
attend regular appointments because of time constraints, or they
may have concerns regarding privacy or stigma [9].
Internet-based interventions have been found to be effective in
prevention and treatment of a range of psychiatric disorders,
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including depression [10], anxiety [11], posttraumatic stress
disorder [12], and eating disorders [13]. As carers often
experience elevated levels of depression and stress, as well as
reduced general well-being [14], internet interventions to
improve carers own mental health should be considered as a
potentially viable option. Previous reviews of the impact of
internet-based interventions on carer distress have focused on
carers of people with a broad range of mental and physical
disorders (including dementia, cancer, mental health difficulties,
and hip fractures), and they have reported positive or mixed
findings [15,16]. In contrast, this review focuses specifically
on carers of people with psychiatric disorders, neurological
disorders (dementia, stroke), or brain injury. We decided to
restrict our inclusion criteriato carers of individuals with these
disorders specifically, as the burden of caring for someone
whose primary difficulty relatesto hisor her cognitive abilities
or mental health may be very different from that of caring for
someone whose condition primarily impacts on his or her
physical health (eg, cancer). Some studies focus on whether
internet-based interventions can hel p increase carers’ knowledge
of their loved one's disorder [17] or teach them relevant skills
to manage or change their loved one’s behavior—for example,
children with attention-deficit hyperactivity disorder (ADHD)
[18].

Objectives

Although improving carer knowledge and skills is important,
thisreview focuses on whether internet-based interventions can
improve carer mental health, and thisreview hastherefore only
included studiesthat measure aspects of this, such as depression,
anxiety, stress, burden, or perceived quality of life. Specifically,
this review seeks to establish the status of internet-based
interventions for informal carers of people with psychiatric or
neurological disorders by investigating (1) the number and
quality of studies evaluating the efficacy or effectiveness of
internet-based carer interventions and (2) the impact that such
interventions have on carer mental health, (3) as well as how
internet-based interventions compare with other intervention
types (eg, face-to-face treatment).

Methods

Eligibility Criteria

The papers selected for inclusion in this review met the
following predetermined criteria: (1) delivering an intervention
aimed primarily at informa (nonprofessional) carers of (2)
children or adults with psychiatric disorders, stroke, dementia,
or brain injury; (3) the intervention delivered to the carers was
primarily internet based, (4) the study reported a pre- and
postquantitative measure of carer depression, anxiety, stress,
burden, or quality of life, (5) appeared in a peer-reviewed
journal, and (6) was accessiblein English. Studieswere excluded
if the intervention was aimed exclusively at the patient rather
than the carer. Papers exclusively reporting other measures of
intervention efficacy (eg, increase in carer knowledge) were
also excluded from this review.
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I nformation Sources

A systematic literature search was conducted in January 2019
using the EMBASE (1974-present), Ovid MEDLINE
(1946-present), PsychARTICLES, PsychINFO (1806-present),
and Globa Health (1973-present) databases, via the Ovid
Technologies database. Searches of reference lists of articles
listed in this review, as well as relevant review papers, were
also conducted. A total of 5 papers identified in the literature
search, which could not be obtained, were requested from their
authors via ResearchGate. Of these, 2 authors responded by
sending the full text of their study to be assessed for eligibility.
The search was limited to papers that could be accessed in
English.

Search Strategy

Search terms were the following; (carer OR caregiver OR
care-giver OR carers) AND (online OR on-line OR technology
OR internet-based OR interactive OR internet) AND
(intervention OR evaluation). This search strategy returned 46
studies that met each of the inclusion criteria detailed above.

Data Collection Process

A data extraction sheet (adapted from the Cochrane Consumers
and Communication Review Group’s data extraction template)
was devel oped and pilot tested on 5 randomly selected studies
to beincluded in the review and refined accordingly following
the pilot testing. Data were extracted from the included studies
by 1 study author (LS) and checked by a second author (RP).
Disagreements between reviewerswere resol ved by consensus.
No authors were contacted for further information.

Dataltems

For each study within the review, we extracted participant
characteristics (number per study arm, average age, and gender),
details of the internet-based intervention (including intervention
name, content, average number of sessions, and duration), and
details of the control group where applicable. Regarding study
findings, we extracted dataregarding the statistical significance
of quantitative findings of carer psychological health and the
time points at which outcome data were collected. In addition,
we identified the primary outcome(s) where this was specified
and extradataregarding any qualitative findingswith particul ar
relevance to carer outcomes and mental health.

Rating Evidence of Intervention Effectiveness

Each of the studies included in the review was rated on the
effectiveness of theintervention employed, in terms of the extent
to which the intervention had a statistically significant impact
on outcomesrelating to carer depression, anxiety, stress, burden,
or quality of life. Studies were given 1 of 3 ratings:

« Intervention shows clear association with positive outcomes
relating to carer depression, anxiety, stress, burden, or
quality of life (half or more outcome measures show
statistically significant and positiveimpact of intervention).
Effectiveness of intervention score=3.
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«  Intervention shows some association with positive outcomes
relating to carer depression, anxiety, stress, burden, or
quality of life (fewer than half, but at least one outcome
measure show(s) statistically significant and positiveimpact
of intervention). Effectiveness of intervention score=2.

- Intervention showsvery little or no association with positive
outcomes relating to carer distress, anxiety, stress, burden,
or quality of life (no outcomes showing a statistically
significant and positive impact of intervention).
Effectiveness of intervention score=1.

Risk of Biasin Individual Studies

Risk of biaswithin individual studies was rated independently
by 2 researchers (LS and RP). Studies were assessed using a
scale developed previously to evaluate risk of bias and study
quality inareview of interventionsfor individualswith anorexia
nervosa (AN) [19]. A table displaying the risk of bias of each
individual study can be found in Multimedia Appendix 1.
Randomized controlled trials (RCTs) were given a rating out
of 20 (the total number of items). RCTsreceiving a score of 14
or over were deemed to be high quality, RCTsreceiving ascore
of above 8 and below 14 were deemed to be of moderate quality,
and RCTs studies receiving a score of 8 or below were deemed
to be low quality. Studies that did not employ an RCT design
were rated on the 13 items of the scale relevant to non-RCTSs.
Of these non-RCT studies, those receiving ascore of 10 or over
were deemed to be high quality, those receiving a score of above
6 and below 10 were deemed to be of moderate quality, and
those receiving a score of 6 or below were deemed to be low
quality. Disagreements were resolved by discussion. Of the 46
studies identified for inclusion in the review, 16 RCTs and 0
non-RCTswererated ashigh quality, 11 RCTsand 6 non-RCTs
were rated as moderate quality, and 2 RCTsand 11 non-RCTs
were rated as low quality.

Study Selection

Eligibility assessment for each study to be included in the
systematic review was performed independently by 2 reviewers
(LS and RP), using the €ligibility criteria detailed above.
Disagreements between reviewerswere resol ved by consensus.
A search of EMBASE, Ovid MEDLINE, PsychARTICLES,
PsychINFO, and Global Health returned atotal of 3458 studies.
A total of 5 additional citations were identified through
searching the reference lists of relevant papers. After a
preliminary screening, the full text of 238 articles were
examined in detail, of which 192 were excluded. Reasons for
the exclusion of the studies examined in detail can be found in
Table 1.

Agreement between the 2 reviewers during the selection of
abstracts, as measured by Cohen kappa, was 0.860, and
agreement during selection of full textsfor inclusion was0.892,
both of which are regarded as excellent. A total of 46 studies
met inclusion criteria and were included in the review. A flow
diagram detailing the selection of studies for inclusion can be
found in Figure 1.
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Table 1. Reasons for exclusion of studies examined in detail (n=192).

Spencer et al

Reason for excluding study

Studies excluded, n (%)

Review article
Does not report an intervention

Quialitative data only

Carer recipient not suffering from mental health, dementia, stroke, or brain injury

Unable to access
Not available in English

Not an article in a peer-reviewed journal

Does not report pre/post measure of burden, stress, depression, anxiety, or quality of life

Study protocol
Does not report an internet-based intervention
Intervention aimed at sufferer rather than carer

Professional caregivers

27 (14.2)
10 (5.2)
16 (8.3)
22 (11.5)
12 (6.25)
4(2.1)
28 (14.6)
25 (13.0)
11(5.7)
29 (15.1)
6(3.1)
2(L0)

Figure 1. Flowchart of study selection for the review.
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Of the 46 studiesidentified for inclusionin thereview, 16 RCTs
and 0 non-RCTs were rated as high quality, 11 RCTs and 6
non-RCTs were rated as moderate quality, and 2 RCTsand 11
non-RCTs were rated as low quality.

Psychiatric Disorders

Studiesregarding carers of individual swith psychiatric disorders
are summarized in Multimedia Appendix 2. A total of 12 such
studies were identified [18,20-30]. For the purpose of this
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review, studies are grouped and presented below by specific
disorder (AN, Schizophrenia or Schizoaffective disorder,
ADHD, and studies describing mixed mental health difficulties).

Anorexia Nervosa

A total of 2 RCTs explored the efficacy of a sequential,
8-modular (with participants completing approximately 1
module per week) internet-based intervention (Overcoming
Anorexia Online; OAQ), based upon a systemic, cognitive
behavioral therapy (CBT) framework, in supporting carers of
adults with AN. In a study rated to be of high quality, in a
comparison of carersreceiving OAO to those receiving support
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asusual from the charity B-eat, OAO wasfound to reducelevels
of carer anxiety and depression to a greater extent than support
asusua [20]. In alater study, rated to be of moderate quality,
the OAO intervention with clinician guidance was compared
with OAO without additional guidance [21]. No significant
improvements were found in either group over time, regarding
carer anxiety, depression, or stress. I[mprovements over time
were observed across other measures (including negative
experiences of caregiving and intrusiveness), although some of
these improvements were observed in the group receiving
clinician guidance, and some were observed in the group that
did not receive guidance.

Depression

In a high-quality RCT, participation in a self-management
intervention, “E-care for Caregivers’, for a period of 6 weeks
[22] was not found to be associated with a decrease in carer
distress. However, the intervention was rated as user friendly
by participants, indicating that the further development and
implementation of internet-based interventions may be
acceptable to carers of individuals with depression.

Schizophrenia and Schizoaffective Disorder

The efficacy of atelehealth intervention (“The Schizophrenia
Guide”) of 3 monthsduration, for individual swith schizophrenia
(or schizoaffective disorder) and their carers, was compared
within an RCT with care as usual, in a study considered to be
of moderate quality. No between-group differenceswere found
with regard to levels of perceived carer stress. However,
individuals with schizophrenia allocated to the intervention
group were found to display reduced stresslevels[23]. Another
study investigated the efficacy of ainternet-based, multifamily
intervention [24], compared with support as usua in a
quasi-experimental trial, with the interventions delivered over
aperiod of 12 months. This study also did not find a significant
difference in levels of carer distress between intervention and
control groups. However, family relationship stress improved
over time in the intervention group, and the majority of users
expressed high levels of satisfaction with the internet-based
intervention.

Attention-Deficit Hyperactivity Disorder

A smal case series (n=8) investigating the impact of an
8-session, psychoeducational parenting program, delivered via
videoconferencing, found improvementsin both parent distress
and child behavior over time[18]. In arecent study, 6 sessions
of behavior training delivered over an intervention period of 25
weeks via videoconferencing technology was compared with
the same intervention content, delivered in person to participants
[25]. Carers alocated to the videoconferencing group did not
report improvementsin their own mental health, whereasthose
inthein-person group did. Familiesin both conditions reported
similar levels of improvement in their child's level of
functioning and comparable satisfaction.

Mixed Mental Health Difficulties

Stjernswdrd and Hansson [26], in ahigh quality RCT, compared
a 10-week internet-based mindfulness program with await-list
control, in adult carers supporting people with awide range of
diagnoses (including depression, anxiety disorders, psychosis,
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and autism spectrum disorders), and they found that, in addition
to an improvement in mindfulness, those in the intervention
group also reported a reduction in perceived stress and some
aspectsof quality of lifeand carer burden. In addition, the same
authors reported results of a prepost comparison, in which
participants completed an 8-week internet-based mindfulness
program [27]. Similarly to the results of their RCT,
improvements were found in carer quality of life and burden,
perceived stress, and mindfulness. These improvements were
largely maintained at 3-month follow-up. In their most recent
study, these authors reported the effectiveness of a similar
i nternet-based mindfulness program on alarge number (n=398)
of carers of people with mental or somatic illnesses [28].
Improvements in carer stress were again found in the
intervention group at 8 weeks, maintained at foll ow-up. Within
the experimental group, burden was found to decrease from pre
to follow-up on both the objective and subjective subscales. A
recent prepost comparison study [29] targeting carers of
adolescents with mental health problems found that a 3-month
intervention powered by a Moderated Online Social Therapy
software platform was acceptable and safe for use by
participants, and it found that after engaging with the program,
participants showed a significant reduction on a measure of
stress, although other measures relating to carer mental
well-being (depression, anxiety, and psychological well-being)
had not changed significantly by the end of the intervention.
Finaly, a recent RCT (considered to be of high quality)
specifically focused on the needs of young carers (aged 16-25
years) of individuals with mental illness. This study compared
the effectiveness of a internet-based intervention with “folder
support” (participants in this condition were provided with a
folder, containing information on available support services).
Resultsregarding the efficacy of the internet-based intervention
were mixed [30]. No between-group differences were observed
with regard to carer stress, and although both groups displayed
an increase in well-being, only the folder group displayed
improvements in carer self-efficacy and quality of life.

Stroke

A total of 4 studies (summarized in Multimedia Appendix 3)
were identified, which tested internet-based interventions for
carers of stroke survivors [31-34]. A total of 2 of these were
RCTs, and they were rated as being of moderate and high
quality, respectively [32,33], with the other 2 studies [31,34],
comprising prepost comparisons, rated to be of low quality.
Ranging in duration from 4 weeks [31] to 12 months [32,34],
each of the 4 interventions provided relevant informative
resources, in addition to contact with fellow carers and
professionals through a range of channels, including email,
message boards, internet-based chats, telephone, and
videophone. With regard to carer psychological functioning, 2
of the 4 studies found no significant change in measures of
depression, life satisfaction [32], burden, or mental health [34]
in participants receiving the respective internet-based
interventions. However, Smith et al [33] found a significant
improvement in reported depression (including a clinically
meaningful change) in theintervention group over time, whereas
Graf et a [31] reported adecrease in both depressive symptoms
and burden, regardless of total number of years spent caring.
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There appeared to be a relationship between intervention
duration and carer outcomes—the 2 studies finding significant
improvements over time [31,33] lasted 4 and 11 weeks,
respectively, whereas the 2 of longer duration (12 months)
[32,34] did not find any significant change in carer outcomes.

Dementia

We identified a total of 22 studies documenting internet
interventions for carers of people with dementia. A total of 12
of these included a comparison group (Multimedia Appendix
4; [17,35-45]), and 10 studies were conducted without acontrol
group (Multimedia Appendix 5; [34,46-54]). Of the studies
featuring a control group, 5 were rated as high quality, 4 were
rated as moderate quality, and 3 were rated as low quality. Of
the studies without a control group, 4 were rated as moderate
quality, and 6 were rated as low quality. Intervention duration
varied from 30 days [35] to 12 months [34,36,37].

Again, these studies reported mixed findings with regard to the
impact of theinterventions on measures of carer mental health,
with 8 of the interventions showing a clear positive impact on
carer outcomes (effectiveness score of 3), 5 of the interventions
showing some positiveimpact on carer outcomes (effectiveness
score of 2), and 9 found to have little or no positive impact on
carer outcomes (effectiveness score of 1). Interventionsreporting
clear positive findings tended to be those of shorter duration,
with 4 of the 8lasting 9 weeks or less[35,46-48], in comparison
to interventions reporting little or no positive impact, of which
only 2 of the 9 studies lasted 9 weeks or less [38,49].

Traumatic Brain Injury

This review found 9 studies [55-63] meeting the inclusion
criteria for carers of people with traumatic brain injury (TBI;
Multimedia Appendix 6). Of these studies, 8 featured
interventions aimed specifically at carers of children and
adolescentswith TBI. All of these featured self-guided, modular
interventions, followed by either a videoconference or Skype
session with a therapist. Interventions varied in duration from
10 days[55] to 6 months[56-60], although a number of studies
did not specify the length of the intervention [61-63]. Findings
with regard to the effectiveness of these interventions were
positive, with only 1 of the 9 studies failing to find an
associ ation between the intervention and positive carer outcomes
[55].

Discussion

Principal Findings

This systematic review identified 46 studies investigating
internet-based interventions for carers of individuals with
psychiatric disorders, stroke, dementia, or TBI, with regard to
their efficacy or effectiveness in improving or maintaining a
range of facets of carer mental health. Findings for each of the
different disorders are discussed below.

Psychiatric Disorders

A total of 12 studiesinvestigated theimpact of an internet-based
intervention on carers of individualswith arange of psychiatric
disorders, including AN, depression, schizophrenia, ADHD,
and mixed mental health difficulties. Individuals with these
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different disorders present with varying needs and support
requirements, thus presenting different challenges for their
carers, making it hard to compare across disorders. Moreover,
study and intervention design varied considerably across studies,
both of which potentially affect outcomes. Aspects of an
intervention that may influence the impact of a specific
intervention include the following: whether the intervention is
theory-driven and based on a specific model of carer distress
or, alternatively, how else the intervention content and format
were decided upon (eg, focus groups, literature reviews, or
clinician and researcher opinion), whether the intervention is
delivered viaawebsite or other internet-based technol ogy (such
asvideoconferencing), whether theinterventionismodular and
sequential or allows unstructured exploration of awebsite, the
extent to which the intervention is interactive (eg, is feedback
given to participants on their knowledge, symptoms, or any
other characteristics), whether and how it is supported, (eg, can
participants interact with one another or communicate with
clinicians and researchers), and, in addition, does the
intervention contain elements other than text, such as video or
audio features. Given the small number of studies available,
there is a clear need for additional research. Possible future
research directions are considered for each disorder below.

Anorexia Nervosa

Both studies concerning carers of individuals with AN tested
aspects of the same intervention (OAO), which was derived
from amodel of carer distress, coproduced with carers, experts
by experience, and professionals within the field [64]. In the
first of these, the internet-based intervention was delivered with
support from experienced clinicians, and improved carer distress
was compared with usual support [20]. In the second study,
which was small and underpowered, the addition of limited
support by a trainee psychologist had no advantage over a
internet-based intervention alone [21]. Taken together, these
findings demonstrate that OAO can provide benefits for carer
mental health, over and above the support typically offered to
carersof individualswith AN. However, theimpact of additional
clinician support iscurrently unclear. Thismay be partly because
of factors pertaining to the study methodol ogy, including small
sample size (n=37) and guidance being provided by trainee
clinicianswith limited experiencein thefield of eating disorders.
Furthermore, the follow-up period (3-months) may be too short
for carersto havefully honed and applied the skillstaught within
the program, given the chronic nature of AN, acarer’s behavior
patterns may be even more long standing and ingrained than
those found in other disorders. Future research in this area
should seek to establish the additional benefit (if any) of
clinician support and establish whether any observed differences
were maintained at longer-term follow-up. In addition, it would
also be useful to extend this work to carers of individuals
diagnosed with other eating disorders, such as bulimia nervosa
or binge eating disorder.

Depression
Only 1 study [22] assessed the efficacy of an internet-based
intervention for carers of people with depression. The

intervention was interactive and modular and based on
psychoeducation and CBT techniques. Despite high reported
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levels of user friendliness, the intervention was ineffective. Of
note, over 50% of participating carers kept their study
participation a secret from those they cared for. Possible
interpretations of thisinclude carers not wishing it to be known
that they require support, either as they fear the person they
support may feel upset or guilty or asthey wish to appear strong
toward their loved one; carers not thinking it relevant or useful
to sharetheir participation with their loved one; carers not being
sufficiently engaged with the intervention to treat it as an
important program worthy of sharing and discussion. Research
on the reasons carers do or do not share their involvement with
internet-based support programs may be beneficial. Regardless
of the reason(s), it is possible that this degree of secrecy
contributed to the lack of efficacy of the intervention, asit may
have made it harder for participants to ater their behavior and
apply skillslearned viatheinternet-based package (without the
person they support finding out that they have accessed support),
and it may thus inadvertently maintain the illness and carers
own distress. Future interventions for carers of people with
depression may need to address and remedy these issues.

Schizophrenia and Schizoaffective Disorder

A total of 2 studies focused on carers of individuals with
schizophrenia; 1 was a small underpowered RCT of moderate
quality [23], and the other employed aquasi-experimental design
[24], rated to be of moderate quality.

The intervention reported in the Rotondi et a's study [23]
comprised a website, with the content aimed at both the
individual with schizophrenia and the individua’s carer.
Although this is an interesting idea, it would be important to
establish whether an intervention based on an evidence-based
model of distress specifically targeted at carersismore effective
than one targeting both the individual with schizophrenia and
the individual’s carer, as these 2 groups may have different
needs. Furthermore, athough both interventions permitted
interaction with fellow participants, neither employed amodular
approach. Research in other mental health populations found
modular treatment to result in better outcomes compared with
standard treatment [65]. Thus, it may be helpful for future
research in this area to establish whether a more structured
approach may be also associated with improvements in carer
mental health. In addition, it may be hel pful to establish whether
the observed improvements in family relations may lead to
improvements in carer mental health, if they are maintained
over alonger period of time.

Attention-Deficit Hyperactivity Disorder

Neither of the 2 studies of interventionsfor carersof individuals
with ADHD were RCTS; in asmall case series [18], the group
Triple P Parenting Program showed promise in reducing carer
distress. A second study [25] involved a subset of data drawn
from a larger study comparing the same intervention face to
face or delivered viateletherapy. Carer distress only improved
in the face-to-face delivery group. Although these findings are
promising, RCTs are needed to further elucidate the role of
internet-based interventionsin supporting carers of peoplewith
ADHD. Qualitative data from carers may help explore carers
views on the relative merits of face-to-face versusinternet-based
interventions, asinthe Tseet a study [25], only carersreceiving
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in-person training displayed improvements in their reported
stress levels, although the content was the same in the
internet-based intervention. Interventionsin both studies appear
to be based on behaviora and developmental models relating
to ADHD; however, it may be helpful for future research to
establish whether videoconferencing is the most effective way
to deliver training to carers (in comparison, eg, with awebsite,
where carers are able to work through and revisit the materials
at their own pace).

Mixed Mental Health Difficulties

A tota of 5 studies featured internet-based interventions for
carers of individualswith mixed mental health difficulties, 3 of
which [26,28,30] were RCTSs, and 2 were prepost comparisons
[27,29], with some evidence of reducing carer distress. These
interventionswere either codesigned with potential intervention
users [29,30] or based pragmatically on use of mindfulness
[26-28]—a technique that has been widely utilized across a
range of population groups, but on the other hand, it is a
technique that may not address the difficulties specific to the
caring role; nonetheless, it was effective here. In future, it may
be useful to compare disorder-specific carer interventions with
more generic ones, potentially applicable to carers of people
with a broad range of disorders to assess their relative merits
in relation to their ability to improve carer outcomes.

Stroke

A tota of 2 of the 4 studies providing a internet-based
intervention for carers of stroke survivors were moderate- and
high-quality RCTs, respectively [32,33], with the remaining 2
studies[31,34] comprising relatively small, low-quality prepost
comparison studies. We can only speculate on the reasons for
this disparity in findings. The 2 studies [31,33] that found a
positive impact of their interventions on carer mental health
both delivered information to participants in a sequential,
modular way. Such relatively structured intervention may be
more accessiblefor older carers, who may have less experience
in navigating websites. Of the studies that failed to find
intervention effects on carer mental health, 1 [34] included
carers of individuals with dementia, as well as carers of stroke
survivors, which may have resulted in the content of the
intervention being less tailored to the specific needs of stroke
carers. Of note, both of the studiesthat did not show intervention
effects in relation to carer mental health had other positive
effects. In 1 of these, carers perceived greater social support
following theinternet-based intervention [34]. In the other study,
stroke survivors whose carer received a internet-based
intervention required fewer emergency department visits and
fewer hospital readmissions than those whose carer did not,
reducing the burden on the health service [32], which perhaps
explainsthelack of improvement in carer mental health. Further
research in this area seems pressing, as in recent years, the
number of stroke survivors has increased [66], with the vast
majority of them living at home [67]. The informal carers of
stroke survivors have been found to have high levels of
depressive symptoms [68] and burden [69]. Thus, there is a
considerable need for innovative interventions to support this
population of carers. Future research in this area should seek to
explore which particular aspect of ainternet-based intervention
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leads to specific improvement across a wide variety of carer
outcomes.

Dementia

A total of 22 studieswere found to investigate the effectiveness
of internet-based interventions for carers of individuals with
dementia (more than any other disorder discussed within this
review), reflecting the size of this growing problem [70], the
severity and range of behavioral and psychological symptoms
that carers have to deal with in their loved one [71], and the
corresponding severity of carer distress[14]. Findingsfrom this
review are largely in line with previous systematic reviews
focused specifically on internet-based interventions for carers
of peoplewith dementia[72,73]. Although the resultsare mixed
and this area of study would greatly benefit from more
high-quality research, the evidence suggeststhat internet-based
interventions may be useful in improving carer well-being and
mental health.

There may be a number of reasons why these studies found
mixed results regarding carer mental health; it may be the case
that, over time, as the dementia sufferers’ condition worsens,
their carer experiences a greater sense of burden and related
symptoms of mental distress. Alternatively, acquiring increased
knowledge about the typical symptoms, course, and progressive
nature of dementia through a internet-based intervention may
negatively affect carers’ mental health, especialy if thisis not
buffered by having sufficient opportunity to have sensitive
in-person discussions with a health professional. It is also of
interest to note the disparate methods by which theinterventions
for dementia carers were developed. Although some appeared
to be based to some extent on existing theories of, for example,
stress and coping [35,74,75] or the transitionstheory [39,50,76],
the content of others was derived from interviews with carers
and reviews of the relevant literature [48]. Future research in
this area may want to investigate the feasibility of developing
amodel of carer distress specific to those supporting someone
with dementia, on the basis of existing theories, in addition to
being coproduced with carers. People with dementia are often
cared for by their older spouses. For example, in astudy of over
3800 dementia carers, the average age was found to be 63.3
years[77]. Thus, these carers may belessfamiliar with internet
usage than younger people. As of 2011, only 41% of adults
aged 65 years and above used the internet, in comparison to
94% of adultsaged 18-29 years[78]. In addition, they may have
visual or hearing impairments. Therefore, it is important to
consider the appropriateness of internet-based interventionsfor
this particular population and how such internet-based
interventions may benefit from being altered to fit the specific
needs of older carers. Several of the studiesin thisreview used
videoconferencing  technology as pat of their
intervention—future research may wish to establish whether
being able to see other carers or clinicians is more helpful to
this population than interacting with a computer screen aone,
asfindingsfrom thisreview areinconclusive with regard to this
issue.

Asnoted above, thereis some evidence that shorter interventions
appeared to be more effective than those of longer duration in
terms of their ability to reduce carer distress. The apparent
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effectiveness of shorter interventionsin comparison to those of
longer duration may have something to do with the nature of
the illness. Over the course of the longer interventions, the
symptoms of the person with dementia are likely to worsen,
causing the person’s carer to experience el evated level s of stress
and burden.

Traumatic Brain Injury

We identified 9 studies, all of which were RCTs of either
moderate or high quality, evaluating a internet-based
intervention for carers of people with TBI. A total of 8 of these
9 studies found some positive impact of the intervention on
carer menta health. The mgjority of the TBI-carer interventions
identified comprised family problem solving therapy. Thus,
theseinterventions may have been more homogenous, compared
with those devel oped for carers of peoplewith other psychiatric
or neurological disorders (where interventions targeting the
same populations have been developed from a wider range of
sources, models, and theories). Furthermore, 8 of the 9 studies
followed a similar structure, comprising self-guided, modular
interventions, accompanied by internet-based interaction with
a therapist. In future, it would be useful to establish whether
either or both of these aspects—a structured, modular program
(asopposed to asite containing links, which the carer isrequired
to navigate without guidance) or support by a clinician—are
particularly associated with more positive psychological
outcomes in carers. As most current studies on carer
interventionsfor peoplewith TBI have focused on children and
adolescents, future research should seek to address the needs
of carers of adultswith TBI.

General Discussion

The field of internet-based mental health interventions is still
relatively new, and it continues to develop rapidly, including
the recent recognition of the potential of internet-based
interventions specifically aimed at carers. A previous review
of “telehealth” (video, internet-based, telephone based, and
telemetry or remote monitoring) interventionsfor family carers
found that amajority of interventionswere satisfactory to carers,
and they were associated with significant improvementsto carer
outcomes[79], indicating the possible viability and effectiveness
of technology-based support or training. Thisreview specifically
explored the effectiveness of internet-based interventions, and
it discovered largely mixed findings with regard to the impact
of interventions on carer mental health and well-being, with the
exception of those aimed at carer of children and adolescents
with TBI, amost al of which were found to have a positive
impact on carer outcomes. Studiesin thisreview focuson carers
of individualswith arange of difficulties, including psychiatric
disorders, neurological disorders, and brain injury, with diverse
challenges for carers. Therefore, unsurprisingly, the format,
content, and nature of interventions used here vary widely.
Nonetheless, the evidence-based relating to some areas
(dementia, TBI) is more extensive (with 6 and 5 large-scale
RCTs, >100 participants, respectively) than in other areas
(stroke, psychiatric disorders), where fewer large-scale RCTs
have been conducted. Across amost all areas (with TBI a
notable exception), findings in relation to reductions of carer
distress are somewhat mixed. Thismay largely have to do with
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differences in populations and aspects of study design. In
addition, not all of the studies presented focused primarily on
carer outcomes, and severa interventionswith little or no impact
on carer distress had other benefits (eg, improvementsin patient
outcomes).

Currently, there is not enough evidence to conclude whether
interventions specifically designed with aparticular disorder in
mind, based on aclear model of carer distress, have advantages
over more generic interventions. Of note, in the area of TBI,
many of the successful interventions utilized a problem-solving
approach, and in the area of mixed mental health problems,
mindful ness approaches were successfully used.

A further aspect of internet-based interventions for which the
evidence is also currently mixed is the impact of guidance or
support. Several interventions included in this review include
some guidance; however, this varied widely among studies,
making it difficult to draw conclusions about whether guided
interventions are superior to nonguided ones and which aspects
of guidance (mode of delivery, training, or expertise of guides)
are most important. A previous systematic review found
guidanceto be abeneficial aspect of internet-based interventions
for mental health; however, methodol ogical issues and the small
number studies included in the review make it difficult to
analyze thesefindings [80]. When considering the effectiveness
of internet-based interventions, it isimportant to consider how
an intervention delivered via the internet may differ from
face-to-face treatment. Surprisingly, this review found only 2
studies that directly compared internet-based with face-to-face
interventions. In a small study (n=37), carers of children with
ADHD who received face-to-face training were found to have
improvementsin their levels of stressand strain, in comparison
to those receiving the same content delivered on the Web [25].
Carers of individuals with mild dementia who received a
internet-based intervention were found to have significant
improvements in their quality of life in comparison to those
who received care as usual (specified as “infrequent
counseling”), but no difference was found between the 2 groups
on the other 3 relevant outcome measures[40]. Multiple studies
reported control groups that received “care as usual,” but they
did not specify what this comprised. Owing to the very small
number of studies that did report a comparison between
internet-based and face-to-face treatment, it is not possible to
draw conclusions about how they compare in terms of impact
on carer mental health or whether there are particular subgroups
of carers who may benefit from one as opposed to the other.
When attempting to explore the differences in response to the
i nterventions discussed within thisreview, it may also be helpful
to consider the possible applicability of Caregiver Identity
Theory [7] to the responses of individual carers. Carer |dentity
Theory hypothesizesthat the most significant factor influencing
levelsof distressisthe disparity between carers' responsibilities
and their perceived identity standard. If thisisindeed the case,
then it may be important to assess the individual carer, the
carer’s perceived burden, and the carer’s changing relationship
with the person for whom they care to determine what type and
intensity of intervention may most benefit them. A further
possible factor in explaining the differences observed in the
efficacy of the different Web interventions presented here may
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be the wide range of initiatives encompassed by the phrase
“internet-based” (eg, interactive websites accessed in the carers
own home vs videoconferencing chat, accessed from a local
clinic). For some of the older studies included in this review,
the technology utilized to provide the intervention may now be
considered to be out of date. Asthe development of technology
continues at an increasing pace, what may currently constitute
a typical internet-based intervention may appear outdated in
just afew years.

Limitations

Several key limitations need to be noted. Although the majority
of studies (29/46) were RCTSs, asignificant proportion comprised
single-arm, prepost trials, with no randomization or control
group comparisons. Quality varied widely across al studies,
with some of the studies lacking key information on
randomization methodology, blinding of assessors, and not
having an accessible study protocol. Thisincreasesthe difficulty
of assessing the risk of bias within studies, and this makes it
harder to interpret the effectiveness of theintervention reported.
Overdll, 16 RCTs and 0 non-RCTs were rated as high quality,
11 RCTsand 6 non-RCTs were rated as moderate quality, and
2 RCTsand 11 non-RCTswererated aslow quality, with study
quality also varying across disorder type, making it hard to
compare studies that were investigating the same type of
disorder. Although we have reported all findings relating to
carer mental health that were reported in the original study
papers, a majority of the studies were not found to have a
published paper detailing the study protocol, meaning that it
was not always possible to confirm the absence of publication
or selective reporting bias. Owing to the wide range of outcomes
employed across studies to measure change in carer mental
health and related constructs, we were unable to conduct any
meta-analyses, making it more difficult to interpret and compare
findings across studies. In addition, the diverse range of formats
used to deliver the interventions and differing levels and types
of guidance offered madeit harder to compare the findings, and
thismay have had an impact on how engaging they areto carers.

Future Consider ations

Although the studies detailed above present a mixed picture
regarding the overall effect of internet-based interventions on
carer mental health, participating carers consistently reported
that they found internet-based interventions to be highly
acceptable and easy to utilize where these data were gathered.
This may indicate that carers are willing to integrate
internet-based interventions into their daily lives, and future
research should attempt to establish the most effective way of
delivering content to have the greatest impact possible on carer
mental health. Of the 46 studies identified within this review,
only 2 reported a direct comprising internet-based versus
face-to-face interventions, of which only 1 study compared the
same content delivered via the 2 different modalities. Future
research should seek to establish whether the method of delivery
of anintervention hasan impact on carer outcomes and whether
there are specific subgroups of carers who may benefit more
from one than the other. As described above, internet-based
interventions can comprise many different components, and it
would be beneficial for future research to establish the degree
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to which particular elements contribute to forming an effective
intervention. For example, it would be useful to be able to
establish the active components of a given intervention;
therefore, findings can be more easily accumulated and
compared across interventions, improving the evidence base
regarding which components of an intervention lead to desired
behavior change [81]. The possibility of establishing specific
models of carer distress on which interventions can be built
should also be taken into consideration, in addition to consulting
additional sources of information (such asfocus groups, expert
opinion, and reviews of the relevant literature). Future work
into the impact of caring carer-interventions should consider
taking alifespan approach when considering the challenges of
caring, both in terms of the carer life stage (eg, the differing
requirements of young carersand older spousal carers) and that
of theindividual being cared for, aswell as how these challenges
can change and develop over time. Consideration (including
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with regard to cost effectiveness) should also be given to the
possibility of blended care, where carers would receive some
face-to-face clinician contact, in addition to accessing a
internet-based intervention.

Conclusions

The emerging field of internet-based interventionsfor carers of
individuals with psychiatric disorders, neurological disorders,
and brain injury offers exciting possibilities for providing
support to a population that may otherwise find it difficult to
access help, by giving them the option of accessing a range of
relevant interventions in a more flexible way, or as part of a
stepped-care program. Although findings from existing studies
are mixed with regard to evidence of the efficacy of
internet-based interventions, they show promise in terms of
both effectiveness and acceptability, and further research into
this area may establish the most effective ways in which
internet-based interventions for carers can be utilized.
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