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Abstract

Severe mental illness could be defined through its diagnosis, disability, and duration, and
one of their main characteristics is the high prevalence of some clinical conditions such
as obesity and metabolic syndrome. Although the promotion of a healthier lifestyle has
been demonstrated as an effective strategy to reduce both body mass index and abdominal
circumference in this population, there is a lack of studies focusing on digital intervention
in this population. The aim of this systematic review was to evaluate the efficacy of stud-
ies that used digital technologies to reduce weight, body mass index (BMI) and abdominal
circumference in individuals with severe mental illness. This current review also compared
remote and hybrid interventions, the effects of those interventions in metabolic biomarkers
as well as in the development of a healthier lifestyle. The main findings included the fol-
lowing: (a) the use of digital devices or strategies might be feasible and useful to reduce
sedentary behavior among individuals with severe mental illnesses, 2) most interventions
used digital pedometers and mobile phone communication (either text messages or phone
calls) as main strategies, 3) all remote interventions and six of nine hybrid interventions
found significant outcomes in favor of their interventions. In conclusion, even with a lim-
ited number of studies promoting healthier lifestyle through digital interventions among
individuals with severe mental illnesses, evidence from studies included in this review
showed that they might be useful to improve a healthier lifestyle and increase the frequency
of physical activity behavior.
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Introduction

Severe mental illness could be defined through its diagnosis, disability, and duration, and
includes schizophrenia spectrum disorders, schizoaffective disorders, bipolar disorders as
well as other psychotic disorders. One of the main characteristics of those disorders is the
high prevalence of clinical conditions such as obesity and metabolic syndrome as comor-
bidity, which increases the likelihood of cardiovascular morbidity [1, 2]. Moreover, the risk
for premature death is higher in this group, shortening life expectancy by up to 30 years
[3], particularly due to cardiovascular diseases. Moreover, individuals with severe mental
illness are two to three times more likely to die from cardiovascular diseases when com-
pared with general population [4, 5], and the risk of death is also higher to die from related
diseases such as diabetes, acute myocardial infarction, and obesity [6, 7].

The development of metabolic syndrome and its negative consequences affect the qual-
ity of life of individuals with severe mental illness, which are associated with modified risk
factors such as smoking, dietary habits, sedentary lifestyle, and obesity. Second-generation
antipsychotic treatment, common among those individuals, also contributes to the devel-
opment of metabolic syndrome [8, 9]. The promotion of a healthier lifestyle, through an
increase in physical activity and the adoption of balanced and healthy dietary habits, has
been demonstrated as an effective strategy to reduce both body mass index (BMI) and
abdominal circumference in this population [10-13].

Some studies have demonstrated that either individual or group in face-to-face inter-
ventions focused on healthy lifestyles presented positive outcomes regarding weight loss
and improvement of metabolic parameters among obese individuals with severe mental ill-
nesses [14-18]. To diversify interventions and increase adherence to healthier lifestyles,
digital technologies have been arising as a way to promote wider and more qualified access
to mental healthcare services to individuals with severe mental health diseases [19, 20].
Some of the targets of those interventions include the increase of the frequency of physical
activity and bodyweight reduction [21, 22].

Given the high prevalence of cardiovascular diseases and their effects on individuals
with severe mental health diseases, and the rapid emerging of digital technologies, the cur-
rent systematic review aims to evaluate the efficacy of studies that used digital technologies
to reduce weight, body mass index (BMI) and abdominal circumference in individuals with
severe mental illness. As secondary targets we also compared totally remote and hybrid
interventions, their effects on metabolic biomarkers as well as on the development of a
healthier lifestyle.

Method

A review was performed to investigate the efficacy of studies that used digital technolo-
gies to reduce weight, body mass index (BMI), metabolic parameters, and abdominal cir-
cumference in individuals with severe mental illnesses. All studies including either digital
interventions, through mobile phone applications, pedometers or regular email, text mes-
sage, or phone calls contact (named in this current review as remote interventions) and
digital interventions associated with face-to-face strategies (named in this current article
as hybrid interventions). Studies targeting lifestyle, behavioral, educational, or digital
interventions to increase both weight loss and health behavior frequency were included.
This review has been conducted according to the PRISMA (Preferred Reporting Items for
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Systematic Reviews and Meta-Analyses) statement guidelines [23], and was registered in
PROSPERO database (registration number CRD42020191980 https://www.crd.york.ac.uk/
prospero/display_record.php?RecordID=191980).

Search Strategy

We systematically searched four electronic databases: PuBMed/ Medline, PsycINFO,
EMBASE, and Web of Science. We performed the first search in March 2021, conclud-
ing the extraction in April 2021. Additional search and extraction were performed in May
2021. The search combined the following keywords and MeSH terms, adapted to the dif-
ferent databases cited: Schizophrenia OR Schizoaffective disorder OR Bipolar Disorder
OR Serious Mental Illness OR Psychosis AND Psychoeducational Intervention (related
search terms: Internet-based intervention, Intervention, Apps, Mobile application, Psychi-
atric Rehabilitation, Psychotherapy, Psychotherapy, Group, Cognitive Behavioral Ther-
apy, Patient Education as Topic, Psychoeducation) AND Health Promotion (related search
term: Obesity, Metabolic Syndrome, Inflammation). The excerpt of the search term is in the
supplementary material (Supplementary Material 1).

Eligibility and Exclusion Criteria

The present review considered eligible articles those study of psychosocial interventions
either remote or hybrid conducted among patients with serious mental illnesses, which
reported outcomes related to obesity, metabolism, metabolic syndrome, and inflamma-
tion. The studies included were published until March 2021 and written in all languages.
Additionally, a broad eligibility criterion was used to capture all potential studies, based
on the PICO model described as follow: (a) population: severe mental disorder (e.g., bipo-
lar disorder; schizophrenia; schizoaffective disorder; psychotic disorder); (b) intervention:
all psychoeducational interventions using digital technologies; (c) control: there were no
specific inclusion or exclusion criteria for a comparison group in the selected studies; (d)
outcomes: related to obesity, metabolic syndrome, weight loss, and/ or health promotion.
We included original full papers satisfying the following criteria: a) studies were included
independent of size, publication date, and language, b) outpatients have to have criteria
diagnosis for serious mental disorder; ¢) men and women aged between 18 and 65 years,
d) psychosocial interventions defined as approaches included to modify behavior through
psychoeducation intervention or digital technologies; e) aiming to decreased anthropomet-
ric measures (i.e., weight, BMI, waist or abdominal circumference), and f) improve health
behavior, such as reduce sedentary behavior and improve physical activity. The exclusion
criteria for participants in the studies included diagnoses of severe mental disorders due to
medical diseases, medication/substances, brain injury, as well being in the acute phase of
the disease.

Study Selection, Data Extraction and Analysis

All articles were imported into Mendeley (version 1.19.8), where they were screened
independently by the first and second authors. During this first screening process, both
researchers assessed all articles based on the titles and abstracts. Then, during the second
screening process, both researchers independently read abstracts and full-texts and, if the
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latter were not available online, corresponding authors were contacted. Inconsistencies
were resolved in consensus and checked with the third author. Finally, unclear articles and
disagreements among researchers were discussed with supervisors.

We developed a form based on the objectives of the current review to extract the most
relevant data. The extraction form contained the following information: article code, title,
authors, DOI number, primary aim, country of data collection, sample size, the average
age of participants (or any related information), study design, instruments/tools adminis-
tered throughout the study, outcomes, limitations/ strengths, and conclusions. Following
data extraction, qualitative analysis was also performed, to organize and summarize the
evidence found.

Results
General Findings

The initial research identified 5,206 articles. After the screening of titles and abstracts,
207 articles were obtained. In the end, after reading articles in full, sixteen studies were
included in this current review, of which seven were digital interventions, through mobile
phone applications, pedometers or regular email, text message, or phone calls contact, and
nine were hybrid interventions, associating digital interventions with face-to-face strategies
(see PRISMA Flowchart Diagram in Fig. 1).

Remote Interventions

From the studies identified as a hybrid intervention, four of them were conducted in the
United States, and one of each of the following countries: Sweden, Taiwan, and South
Africa. Studies were published between 2013 and 2018, particularly in 2016 and 2017,
when four of remote studies included in this review were published. Regarding research
design, two studies were identified as randomized studies [24, 25], two as exploratory stud-
ies [26, 27], one as RCT [28], one as open-label study [29], and one as a pilot single-
blinded [30].

The total number of participants in remote intervention studies was 739, an average of
105.6 participants per study. Sample sizes ranged from 15 [30] to 333 [29]. Regarding gen-
der, there were more men than women in the total number of participants (respectively
55% and 45%), and four of seven studies reported more men than women in their sample.

None of the studies described the duration criteria adopted for intervention, which
ranged from 8 weeks [28] to 48 weeks [29], while the most frequent intervention period
was 24 weeks, reported by three studies [25-27]. Only Lee et al. [28] conducted a follow-up
evaluation after one month of the end of the intervention.

Age means ranged from 37 [24] to 55.5 years of age [25]. However, age was not
described homogeneously across studies. While some studies described the average age
mean for the whole sample, others described the same information by study groups. One
study did not report age means, but instead did by age groups [29]. In this study, most of
the participants were from 20 to 49 years old (for each study see Table 1).

The diagnostic profile of participants was also heterogeneous across studies. When stud-
ies were taken together, the most frequent diagnostic criteria was bipolar disorder with 281
participants, followed by schizophrenia (all subgroups), with 140 participants, and major
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Fig. 1 PRISMA flow diagram

depressive disorder and unipolar mood disorder, with 84 participants. The following diag-
nosis were also included in the studies: psychosis, PTSD, and schizoaffective disorders.
One study did not specify the exact number of participants of each diagnoses [25], while
70 participants were described as other/ non-specified diagnosis.

Regarding study outcomes, most of the studies evaluated physical activity and meta-
bolic measurements, as well as the overall quality of the intervention. Physical activity was
measured by five studies, of which four of them used the Six-Minute Walk Test (6-MWT)
[24, 26, 27, 30], three evaluated the frequency of physical activity through a pedometer
[27, 28, 30], one used the Short-Form International Physical Activity Questionnaire (IPAQ)
[28], and one used the Physical Activity Readiness Questionnaire (PAR-Q) [25]. Regard-
ing metabolic parameters, six studies measured weight, five assessed BMI, three measured
the abdominal circumference, three measured blood pressure, and one conducted a meta-
bolic syndrome assessment. Metabolic biomarkers such as total cholesterol, low-density
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lipoprotein, high-density lipoprotein, and triglycerides, glucose, and lipid profile were
assessed only by Lee et al. [28].

Interventions were also evaluated through self-developed questionnaires and brief inter-
views. Naslund et al. [27] measured Facebook’s interaction while Gyllensten and Forsberg
[24] measured social interaction as an indicator of the success of the intervention. Quality
of life and functionality was also assessed through Short Form Health Survey 36 (SF-36)
by Chen et al. [30] and Gyllensten and Forsberg [24], and Global assessment of Function-
ing (GAF) by Gyllensten and Forsberg [24].

The frequency of physical exercise was the primary outcome in three studies [24, 28,
30], while BMI and weight was in one study each [25, 29]. The association between param-
eters of physical exercises, weight, and cardiovascular risk other parameters throughout the
intervention was the primary outcome in two interventions [26, 27]. All studies identified
better outcomes among intervention groups in comparison with control groups (or equiva-
lents). However, there were only a few secondary outcomes with significant differences in
both groups (see Table 2).

Due to the heterogeneity of primary and secondary outcomes, as well as statistical anal-
yses performed, direct comparisons between studies were not possible. Studies with small
sample sizes, such as Chen et al. [30], Lee et al. [28], Gyllensten and Forsberg [24], and
Naslund et al. [27] did not find significant differences between intervention groups and
control groups (or equivalents) and withing groups. Chen et al. [30] and Lee et al. [28]
only reported statistical significance outcomes between groups only for primary outcomes
and withing groups for secondary outcomes. Comparisons between groups for primary
outcomes at the end of both interventions were not significant (respectively p=0.15 and
p=0.11), but medium effect sizes were noted at the end of both interventions (respectively
r=0.39 and r=0.40). Studies conducted by Gyllensten and Forsberg [24], Naslund et al.
[26], and Naslund et al. [27] also preseted a small sample size (respectively 44, 34, and 25).
The first one did not find significant differences between groups or within groups, and also
did not reported p-values. The latter two studies found significant associations between
daily steps and weight loss (F=5.07, df=1.32, p=0.0314) and number of interactions
in the intervention and both weight loss and cardiovascular risk reduction (respectively
t=-2.26, p=0.06 and t=2.12, p=0.06). Finally, studies with a larger sample size found
significant outcomes for weight reduction, BMI, and general health. In the study conducted
by Temmingh et al. [29], 467 participants conclude the intervention, and mixed regression
models over time demonstrated a significant reduction in weight (logscale =-0.000471,
p<0.001), BMI (logscale p=0.000460, p <0.001) and improved general health (logscale
f=0.00674, p<0.001). Young et al. [25] conducted their study with 237 participants and
found substantial change in BMI among participants who received the digital intervention
(t=3.3, p=0.001), in comparison with either in person intervention (r=0.10, p=0.92) or
usual care (t=—0.25, p=0.80; see Table 2).

Hybrid Interventions

From the studies identified as a hybrid intervention, six of them were conducted in the
United States, two in England, and one in the Netherlands, and were published from 2010
and 2019. Most of studies included in this review were published from 2016 onwards,
showing an increase in the number of studies published over the years. Regarding research
design, five studies could be identified as randomized control trials, of which one was
described by authors as a pilot randomized control trial study [31] and one as a cluster
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randomized control trial study [32]. Three studies were described as pilot trials [33-35],
and one study as a randomized pre- and pots-test study [11].

The total number of participants in all hybrid studies included in this current review was
1,145, an average of 127 participants. However, sample sizes ranged from 13 to 412 across
studies. Regarding gender, there were more women than men in the total number of partici-
pants (respectively 55.19% and 44.81%), but the latter group was more predominately in
four of nine studies.

Like remote studies, none of the hybrid interventions described the duration criteria
adopted for intervention, which ranged from 10 weeks [35] to 52 weeks [36, 37]. As identi-
fied among remote intervention studies, the most frequent intervention period for hybrid
interventions was 24 weeks, reported by three studies [33—35]. There were also interven-
tions lasted 17 weeks [31] and 48 weeks [32, 38]. From the nine studies, one of them con-
ducted a follow-up evaluation after one month [35], and two studies conducted the follow-up
after six months of the end of the study [11, 31], and two studies conducted two follow-up
evaluations, after 6 and 12 months of the end of the intervention [11, 32].

Information regarding age was described heterogeneously across studies. Some studies
described the average age and its standard deviation in the whole sample while the other
described both information in each group. One study reported only the average age, as well
as minimum and maximum age of participants, making it impossible to compare this piece
of information among studies (for each study see Table 3).

As identified across remote interventions, the diagnostic profile of participants was also
heterogeneous across studies. Each study has different inclusion and exclusion criteria such
as current medication and a large range of diagnostic criteria according to DSM. When
studies were taken together, the most frequent diagnoses was schizophrenia with 420 par-
ticipants, followed by bipolar and mood disorders with 225 participants. There were also
144 participants with psychotic disorders, 86 participants with schizoaffective disorder, 63
participants identified with first-episode psychosis, 63 participants diagnosed with major
depressive disorder, and 21 with other psychiatric disorders (e.g., personality disorders,
anxiety disorders, post-traumatic stress disorder, and other psychiatric comorbidities). It
is important to highlight that some studies included schizoaffective disorders as part of the
schizophrenia spectrum while others included it as a separated category. One study did not
specify each diagnostic, identifying all sample as generically as individuals with severe
mental disorder [36].

Regarding study outcomes, the following studies measured symptoms severity, through-
out different measurements, such as Positive and Negative Syndrome Scale (PANSS) [11,
35], Hamilton Depression Rating Scale (HAM-D) [11], 9-item Patient Health Question-
naire [38], 24 item Brief Psychiatric Rating Scale [36, 38], Modified Colorado Symptom
Index (CSI) [37], and Behavior and Symptom Identification Scale 24 (BASIS-2) [37]. Cog-
nitive symptoms were measured by McKibbin et al. [11] through Mattis’ Dementia Rating
Scale (DRS), whereas functionality was also measured through BASIS-24 [37]. Well-being
and functionality were measured by Browne et al. [35], Green et al. [37], and Holt et al.
[38] through Short Form Health Survey 36 (SF-36). Browne et al. [35] measured quality
of life through the abbreviated version of the World Health Organization quality of life
Scale (WHOQoL-bref), while Holt et al. [38] measured quality of life using the EuroQol- 5
Dimension (EQ-5D-5L).

Social support was evaluated in two interventions, using the following measurements:
10-item Social Provisions Scale in the study conducted by Aschbrenner et al. [34] and
Multidimensional Scale of Perceived Social Support (MSPSS) in the study conducted by
Browne et al. [35]. Brief Illness Perception Questionnaire was assessed only by Holt et al.
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[38]. Satisfaction with the intervention was assessed by Browne et al. [35] and Aschbrenner
et al. [33], respectively using the Client Satisfaction Questionnaire (CSQ-8) and an adapted
participant satisfaction questionnaire (See Table 3).

Among hybrid interventions, weight was the primary outcome in five hybrid interven-
tion studies, BMI and physical activity in two studies each, and acceptability, feasibility,
and recruitment rates, and waist circumference in one study each. Browne et al. [35] also
included as primary outcome social support, activity level, and mental health parameters.
Physical activity, weight, blood pressure, lifestyle behaviors, and laboratory parameters
were also investigated as secondary outcomes (Table 3).

Similarly to remote interventions, there were a large heterogeneity among hybrid inter-
ventions, regarding primary and secondary outcomes, as well as statistical analyses. Due
to this, direct comparisons between studies were not possible. Regarding main outcomes,
Browne et al. [35] did not perform inferential statistical analysis and only reported effects
sizes of both primary and secondary outcomes. They small and medium effect sizes for
physical activity, social and mental health domains either at the end of the intervention
or follow-up assessments. Only one of the domains accessed for activity levels presented
also presented large effect sizes. In the study conducted by Aschbrenner et al. [34], 25
participants concluded the intervention and weight reduction was significative at the end
of the intervention (r=3.13, df=24, p=0.005). The association between weight and peer
group support was also significative (rp4,=0.59, p=0.002). Williams et al. [31], even with
a small sample size (N=21), also found significative change in sedentary behavior in their
study (p=0.018).

Studies with a larger sample size found significant outcomes for their primary and sec-
ondary outcomes. In McKibbin et al. study, 52 participants were assessed at the end of the
intervention, and mixed model analysis showed changes in BMI (F (1.50)= 10.40, p<0.01),
waist circumference (F; 59 =6.6, p<0.05), and diabetes knowlegde (F; 50=10.86,
p<0.01) at the end of the intervention [11]. Brown et al. [36] also conducted mixed model
analysis and found interaction effects with differences for intervention and control groups
at the end of the intervention period (F=6.936, p=0.01), but not at the end of 12-months
follow-up (F=0.522, p=0.47). Green et al. [37] found time by group effect for weight at
6-months (F=11.9, df=1,171, p=0.001) and 12-months (F=4.9, df=f=1,161, p=0.03).
Looijmans et al. [32] did not found differences for waist circumference (N=238, 2.26,
p=0.45), BMI (N=240, 3=1.47, p=0.08), and metabolic syndrome (N=115, =-0.10,
p=0.63). Holt et al. [38] conducted their study with 340 participants and also did not
found significant outcomes for weight change (p =0.963; Table 4).

Discussion

This current review shows that the use of digital devices and strategies, such as pedom-
eters, phone calls, and social media might be feasible, valid, and useful to reduce sedentary
behavior and increase the frequency of physical activity. They also might be useful and
valid to improve general health parameters, such as weight, BMI, abdominal circumfer-
ence, as well as cardiovascular conditioning. The positive correlation trend between psy-
chosocial intervention strategies and clinical outcomes was described by Speyer et al. [39]
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in a recent meta-analysis evaluating the effect of face-to-face interventions focused on life-
style among individuals with severe mental illnesses. In general, psychosocial interventions
have several limitations related to both low adherence and high drop-out rates, and loss to
follow-up, which sometimes are not well described in the literature [40]. Even with those
limitations, face-to-face interventions are useful to improve changes in lifestyle among this
population, impacting a longer life expectancy.

Moreover, it is important to point out how intervention studies have been evolving over
the years, particularly in the last decade. As described earlier, most of studies included in
this review were published from 2016 onwards, showing the increasing number of inter-
ventions utilizing digital technologies. We believe that the number of published studies will
rapidly increase in coming years, particularly due to the conditions imposed by COVID-19
pandemic [41, 42].

All remote as well as hybrid intervention studies included in this current review are con-
sidered as inclusion criteria schizophrenia spectrum disorders, bipolar disorder, neuropsy-
chiatric disorders, as well as psychotic disorder, usually identified by authors as severe
mental disorders. However, those studies also included diagnostic profiles beyond those
identified as severe mental illnesses, due to the fact that their intervention were conducted
in mental health center, where a broad range of mental disorder patients receive mental
health support, such as war veterans diagnosed with post-traumatic stress disorder, or indi-
viduals with depressive disorders [43], making difficult either to split different groups or
separate them different groups to include in the study.

Regarding intervention strategies, most studies among remote interventions used digital
pedometers, as well as mobile phone communication (either text messages or phone calls)
as main strategies to conduct their intervention. Similarly, pedometers [11, 31] and mobile
phone communication [11, 31, 34, 36-38] were also frequent among hybrid interventions,
showing the importance of those strategies in psychosocial interventions focusing on life-
style interventions. Additionally, one study developed a smartphone application aiming to
motivate and monitor participants [34] while a second one evaluated a private Facebook
group [33]. According to the authors, high levels of satisfaction and acceptability among
participants were found, hypothesizing that the first strategy provided real feedback to both
participants and researchers regarding physical exercises progress, while the second moti-
vate them to keep the routine proposed in the intervention groups.

Regarding outcomes related to the main outcomes of this review, among remote stud-
ies, all studies found significative outcomes in favor of their intervention, specifically when
primary outcome is considered. Similarly, among hybrid studies, six of them showed posi-
tive outcomes in favor of their interventions [11, 34-38]. Regarding BMI, from six hybrid
interventions investigating this variable, five of them reported significant outcomes [26, 32,
33, 35, 37, 38]. One of the remote intervention studies investigated BMI as secondary out-
come, also showing a significative reduction [29]. Only one hybrid intervention found an
increase in BMI among participants included in the Diabetes Awareness and Rehabilitation
Training (DART) [11]. Those outcomes demonstrate that either remote or hybrid shows the
advantage of hybrid interventions to improve quality of life and healthier lifestyle as well
as to lose weight.

When comparisons were made between hybrid and remote intervention, it is possible
to hypothesize that remote interventions displayed better outcomes in comparison with
totally hybrid interventions. However, remote interventions presented larger sample sizes
and more robust statistical analysis when compared with hybrid interventions, as described
in “Results” section. Moreover, when we compare our outcomes with those reported by
Speyer et al. [39] in their meta-analysis, it is possible to conclude that usual face-to-face
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interventions presented limited clinical relevance with unconclusive outcomes, regarding
diet and exercises interventions. One possible explanation would be related to patients’
characteristics. Usually, patients who receive digital interventions might presented better
socioeconomic conditions, educational level, and ability to interact and complete tasks
using electronic devices, such as smartphones or personal computer, when compared with
those who are likely to looking for in-person support.

Strengths and Limitations of the Study

Some strengths of this current review need to be taken into account. The first one is the fact
that it was conceived, developed, and concluded during the COVID-19 pandemic, in which
physical social distancing was imposed as a way to stop or minimize the spread of the
virus. In this context, digital technologies have popularly emerged as an alternative to keep
providing healthcare services. Although mHealth studies have been conducted over the last
years, it was during pandemic that it became popular, and several professionals adopted as
main strategy to keep healthcare services. Telehealth medicine needed to quickly meet the
demands of patients in quarantine and proved an effective way to implement mental health
services in people with severe mental illnesses [41, 42]. A recent rapid meta-review investi-
gating how digital interventions mitigated negative impacts of the COVID-19 pandemic on
mental health identified good evidence on the usability, safety, acceptance, and effective-
ness of those sort of interventions to treat and prevent mental health disorders [44]. How-
ever, ever with quick development, particularly during COVID-19 outbreak, there are a lot
of patients who did not have access to either internet connections or mHealth technolo-
gies, including developed countries, such as the United States [45]. As demonstrated in this
current review, digital technologies have been proved as important adjunctive strategies to
improve the overall quality of life and minimize the impact of metabolic and cardiovascular
comorbidities among patients with severe mental illnesses. In this way, it is important to
develop a larger number of digital technologies to offer more mHealth services [30].

A second important strength of this study was the full following of PRISMA guidelines
statement, proposed to improve the transparency and the merit of a reported review. Addi-
tionally, it is important to highlight that the whole data extraction and selection throughout
the was conducted paired by blinded reviewers, and disagreements were discussed by a
third author [23]. It was also discussed with supervisors, as reported in the metho sec-
tion. Thirdly, this current review provides a detailed description of the method used in the
interventions which used digital technologies in individuals with severe mental illness,
providing a clear overview of each intervention, as well main outcomes. Finally, all stud-
ies included in this review were published from 2010 onwards, particularly in the last five
years, showing that this is an updated field of study.

However, several limitations were identified, such as the heterogeneity among meth-
ods and strategies used for each intervention study, such as the duration of the interven-
tion, strategies, and measurements, which were described in the results section. This fact
restrains a more complete comparison between studies, as well as the conduction of a meta-
analysis. Secondly, to our knowledge, there is no published remote or hybrid intervention
published in Brazil, the country of this research group, and from all studies included in
the review, there is only one published in a non-developed country [29]. This fact does not
enable the generalization of the outcomes found in those studies to different populations
and cultures, particularly in those without access to an internet connection, technological
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devices, as well as continuous healthcare services. In general, there is a lack of resources
in low- and middle-income countries, particularly related to access to public healthcare and
social services, making telepsychiatry services an interesting alternative to provide mental
health services to the general population [46]. In this way, we suggest further studies inves-
tigating the impact and feasibility of telepsychiatry services in those contexts. Finally, an
important limitation is related to the studies included in the review. In general, most of the
studies had a limited sample size, did not have a control group, or were only described as a
pilot study, which does not enable accurate predictions or assumptions, reduces the statisti-
cal power of the intervention, and increases the margin of error.

Conclusion

To our knowledge, this is the first review study investigating either remote or hybrid
psychosocial interventions (either exclusively remote or hybrid), reporting an analyti-
cal description of the most recent evidence of this kind of intervention as an adjunctive
treatment for individuals with severe mental illnesses. In general, those patients have a 10
to 20 years shorter life expectancy in comparison with the general population [47], par-
ticularly due to cardiovascular diseases, metabolic syndrome, and type 2 diabetes [48]. A
recent global meta-analysis showed that individuals with severe mental illnesses are less
likely to follow recommendations related to health, lifestyle, and physical activity in com-
parison with individuals without mental illnesses diagnoses, particularly more vigorous
activities [49]. Although there are several studies describing the benefices of lifestyle inter-
ventions for obesity and overweight among individuals with severe mental illnesses, most
of them focused exclusively on face-to-face interventions [50, 51], showing the need of a
larger number of studies focusing on digital interventions for this population.
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