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Abstract: Background: Social rhythm dysregulation has been identified as a determining factor in
bipolar disorder (BD) relapses. It directly impacts individuals’ quality of life (QoL). This study aims
to present preliminary data on the efficacy of an e-health psychoeducational intervention for BD
for improving clinical outcomes. Methods: This study used an open-label, crossover, randomized
controlled trial design. The inclusion criteria consisted of a BD diagnosis, affiliation with the Consul-
tation Psychiatry and Psychosomatic Center at the University Hospital in Cagliari, Italy, age over
18, and the obtaining of informed consent. Anxiety and depressive symptoms, QoL, and social and
biological rhythms were measured using standardized instruments validated in Italian. Results: A
total of 36 individuals were included in the experimental group (EG) and 18 in the control group (CG).
The final sample consisted of 25 in the EG and 14 in the CG. A statistically significant improvement in
QoL was found in the EG post-treatment (p = 0.011). Significant correlations were found between QoL
and the dysregulation of biorhythms in the EG at T0 (p = 0.0048) and T1 (p = 0.0014). Conclusions:
This study shows that, during extreme distress, an e-health group psychoeducation intervention for
people with BD could significantly improve the perception of QoL. The results must be confirmed by
studies conducted with larger-sized samples.
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1. Introduction

The COVID-19 pandemic had an intense impact on individuals and communities
worldwide [1,2]. People experienced distress due to the direct consequences of the SARS-
CoV-2 disease [3]. These direct consequences included the illness and death of friends
and relatives, fear of contagion, discomfort associated with quarantine, and the resulting
economic and social instability [3,4]. Social isolation, anxiety, fear of contagion, uncertainty,
chronic stress, and economic difficulties have contributed to the onset or exacerbation
of depression, anxiety, substance use, and other psychiatric disorders, especially among
vulnerable populations living in areas with high COVID-19 prevalence [5–7]. This risk has
also been found to be higher among healthcare workers [8–10] and individuals with chronic
diseases and disabilities, particularly those already affected by mental illnesses [11]. Various
risk factors have increased the vulnerability of these populations. First, the pandemic has
intensified the consequences of loneliness and social isolation, leading to the loss of contact
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with mental health professionals and caregivers [12]. Additionally, the increased severity
of potential infections has been linked to concurrent health conditions, such as obesity and
metabolic diseases, and a strong correlation with cardiac and respiratory disorders [13].
People with psychosocial disabilities have demonstrated elevated rates of infection and
increased risk of mortality if infected [14].

People with bipolar disorder (BD) have shown specific vulnerability during the
COVID-19 pandemic, particularly due to strict lockdowns [15]. These measures may
have disrupted personal, social, and biological rhythms, which are crucial in managing
BD [16].

In general, individuals with BD experience alternating phases of depression, hypo/manic
episodes, and periods of euthymia [17]. These fluctuations, along with cognitive deficits, can
lead to substantial impairments in overall functioning and a diminished quality of life [18].
Based on the World Health Organization’s World Mental Health surveys, BD is regarded as
the second most debilitating illness in terms of days lost due to functional impairment [19].

The dysregulation of biological rhythms is a known trigger for crises in bipolar spec-
trum disorders [20]. Moreover, biological rhythms significantly impact individuals’ quality
of life (QoL) [21–23]. Additionally, it has been suggested that the subclinical dysregulation
of social and biological rhythms could serve as a common risk factor for various psychiatric
disorders, including BD [24]. According to this perspective, BD may thus result from the
convergence of hyperactivity and rhythm dysregulation [25,26]. During the pandemic, the
dysregulation of social rhythms, linked to lockdown measures, was associated with the
onset of mood disorder episodes, also affecting QoL [15,24]. Amplified fear during the
pandemic, driven by a lack of knowledge and a sense of losing control, further compounded
these issues [27].

This context emphasizes the need to support the psychological well-being of partic-
ularly vulnerable populations, such as people with psycho-social disabilities, during a
pandemic [28]. Specifically, for individuals with BD, a crucial intervention should involve
providing information about pandemic-related risks and the additional challenges linked
to living with BD, including depressive relapses, the dysregulation of biological and social
rhythms, and related conditions, such as obesity and co-morbid disorders [29].

Psychoeducational interventions in mental health encompass structured programs that
integrate psychoeducational information with cognitive–behavioral therapy techniques.
These interventions aim to empower individuals with mental health challenges to better
understand their disorder, manage their symptoms, and enhance their overall QoL [30,31].
Such programs typically cover various topics, including the nature of the disorder, treat-
ment adherence, stress management strategies, and problem-solving techniques [32]. The
goal is to provide individuals and their families with the requisite knowledge and skills
necessary to face the daily challenges associated with mental health disorders [33]. A
psychoeducational intervention is one of several psychosocial interventions that adheres
to the evolutionary model of social determinants [34], in which strategies are improved
upon to enable individuals to achieve their personal goals in everyday life [35]. During the
COVID-19 pandemic, the significance of psychoeducational interventions for managing
stress and anxiety related to the health crisis was underscored [36]. These programs have
been adapted for delivery through digital platforms (e-health), allowing for remote access
despite social restrictions [37]. Psychoeducational programs targeting pandemic manage-
ment have emphasized strategies for coping with health-related anxiety, addressing the
challenges of social isolation, and promoting preventive behaviors, such as mask-wearing
and social distancing [38]. Consistent with this evidence, psychoeducation should also
address issues related to the dysregulation of rhythms and the management of hyperac-
tivity/exploratory behavior during periods of restriction, such as lockdowns [39]. Indeed,
psychoeducation is an effective psychosocial intervention used to manage BD [40]. To
achieve this objective in this complex context, this study employed remote intervention
tools (telemedicine/telerehabilitation), which have been previously used in many mental
healthcare settings [41–43].
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The aim of this study is to report preliminary data on the improvement of clinical
outcomes (QoL, biological rhythms, anxiety, and depressive symptoms) and the correlations
between QoL and biorhythms after an e-health psychoeducational intervention supporting
people with BD.

2. Methods
2.1. Design

This study employed an open-label, crossover, randomized controlled trial design,
adhering to the reporting guidelines outlined in the CONSORT extension for randomized
clinical trials [44].

The crossover study design was required for this study’s implementation within a
healthcare setting during the COVID-19 pandemic. Given the importance of a psychoe-
ducational intervention for patients with BD in light of the pandemic’s consequences,
the limitation of having only one healthcare team, and the necessity to intervene in two
groups at different times made a crossover design suitable to address these needs. Group A,
consisting of those immediately receiving the treatment in addition to their usual care, was
compared to Group B, who served as a control and received only their usual care during
the same period. Subsequently, Group B underwent the experimental intervention, and
participants from both Group A (in the first phase) and Group B (in the second phase) were
combined in this latter experimental group.

2.2. Sample, Recruitment, and Allocation

This study’s sample consisted of patients of the Consultation Psychiatry and Psycho-
somatic Center at “San Giovanni di Dio” University Hospital (Cagliari, Italy) during the
third and fourth waves of the pandemic (May–November 2021), when restrictive measures
were in place. This study was developed to address the needs identified among patients
following an assessment of the lockdown’s impact during the first and second waves of the
pandemic (February 2020/May 2020–October/December 2020), as previously published
elsewhere [15]. Those who met the inclusion criteria were contacted again to sign the
informed consent and resolve any issues related to the technologies needed to attend
the psychoeducation (i.e., internet access, having a personal computer or a smartphone,
downloading the Zoom app). The inclusion criteria consisted of a diagnosis of BD accord-
ing to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-V) [45],
affiliation with the Consultation Psychiatry and Psychosomatic Center at “San Giovanni di
Dio” University Hospital (Cagliari, Italy), being over 18 years old, and providing informed
consent. The exclusion criteria included refusal to participate in this study, serious medical
conditions that precluded participation in telerehabilitation interventions, and failure to
meet the general inclusion criteria. The eligible individuals were randomly assigned to one
of two groups with an allocation ratio of 1:1. The random allocation sequence was gener-
ated through a computer-generated randomization list administered by the University of
Cagliari, Italy. The randomization process was conducted by a biometrician who remained
blinded to the participants’ identities and was not involved in either the assessment or the
subsequent analysis. Blinding was not feasible for both the participants and the mental
health workers involved in the project, due to the characteristics of the intervention.

2.3. Outcomes and Instruments

The sociodemographic information of the participants was collected through an ad
hoc data sheet. All the other instruments were validated in the Italian language. The
questionnaires were administered at the beginning, pretreatment (T0), corresponding
to the third phase of restrictive measures in Italy (March–May 2021), and at the end
of the psychoeducation program (T1). Due to the crossover design, the first group’s
evaluation ended in July 2021 and the second group’s evaluation ended in November 2021,
representing the fourth phase.
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Anxiety symptoms were assessed using the seven-item Generalized Anxiety Disorder
(GAD-7), a self-administered questionnaire that evaluates these symptoms, independently
of the diagnosis of an anxiety disorder. In this study, a GAD score > 7 was considered an
indicator of clinically significant anxiety symptoms [46]. The GAD-7 has demonstrated
strong reliability and construct validity, as indicated by a Cronbach’s alpha of 0.88 [47].

Depressive symptoms were assessed using the Hamilton Depression Rating Scale
(HAM-D). It consists of 21 items, and the total score allows for the assignment of severity
scores for the symptoms. In this study, a HAM-D total score > 20 was considered an
indicator of clinically significant depressive symptoms [48]. It has demonstrated good
reliability and validity, with a Cronbach’s alpha of 0.80 [49,50].

QoL was assessed using the Short Form Health Survey (SF-12), a self-administered
questionnaire consisting of 12 items that assess two dimensions: physical health and mental
health [51]. In this study, the mean ± 1 SD of the Italian normative sample [52] was
considered as the cut-off score to establish poor/good QoL. It has been shown to be a valid
and reliable instrument, with a Cronbach’s alpha of 0.69 [53].

The regularity of biological rhythms was measured using the Biological Rhythms
Interview of Assessment in Neuropsychiatry (BRIAN), which is an interview consisting
of 18 items that investigate four main areas related to the dysregulation of biological
rhythms: sleeping, activity, social rhythms, and eating [54]. In this study, the mean ± 1 SD
of the Italian normative sample [54] was considered as the cut-off score to establish the
poor/good regulation of rhythms. It has good validity and reliability, with a Cronbach’s
alpha of 0.80 [55].

2.4. Experimental and Control Group Intervention

A specific psychoeducational model was developed for the experimental group in-
volving individuals with BD during the initial waves of the pandemic. This intervention,
conducted in a group setting, was delivered online using telemedicine/telerehabilitation
technology tools (internet connection, Zoom app). The e-health psychoeducation interven-
tion adopted the same logical framework in comparison to existing, effective traditional
psychoeducational models [40,56,57]. The overall objective was to provide information
about the clinical condition and symptoms, while identifying effective coping strategies
to manage mental health and reduce the clinical impact of the pathology. Specifically,
for BD, psychoeducational treatments focus on relapse prevention by providing individ-
uals with strategies to recognize early warning signs related to symptoms and lifestyle
dysregulation [58].

The primary goal of this specific e-health psychoeducation intervention was to re-
duce the negative effects associated with the COVID-19 pandemic and the implemented
restrictive measures (lockdown), such as depressive and anxiety symptoms and biological
dysregulation, all of which are crucial in the management of BD. The intervention consisted
of one session per week for two months, totaling eight sessions, each lasting 90 min. The
sessions were facilitated by psychologists, psychiatric rehabilitation technicians, and profes-
sional health educators. The sessions were structured by topic and included the following:
a session on the introduction to psychoeducation, with objectives and participation modali-
ties; a session on the effects of the pandemic on physical and mental health; one session
on stress and coping strategies; a session on anxiety symptoms and coping strategies; a
session on depressive symptoms and coping strategies; a session on biological rhythm
dysregulation and coping strategies; and two sessions for final feedback, with a focus on
acquired strategies for daily life. All sessions included an informative section (15 min); the
identification of personal strategies (20 min); learning through commonly used techniques,
such as shaping, scaffolding, or role-playing (45 min); and finally, a section with home
assignments identified as recovery goals (10 min). In this context, a salutogenic, personal,
recovery-oriented model was promoted [56,59,60], emphasizing strategies to manage the
effects of the pandemic in daily life, and aligning with participants’ personal goals and the
specific needs of the target population.
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The control group can be considered inactive as they remained on a waiting list,
receiving only usual care consisting of psychiatric visits and pharmacological treatment.

2.5. Statistical Analysis

The data were analyzed using IBM SPSS Statistics 25. In all the statistical tests, a
p-value < 0.05 was considered statistically significant. Frequencies (percentages) or the
mean ± standard deviation were used for the descriptive statistics about sociodemographic
and clinical variables. The homogeneity between the experimental and control groups
regarding sociodemographic variables was tested by the χ2 test or one-way ANOVA for
the categorical or dimensional variables.

The comparison of frequencies of the scores of the HAM-D, SF-12, BRIAN, and GAD-7
questionnaires at the beginning, or pretreatment (T0), and at the end of the psychoeducation
program (T1) was conducted through a series of χ2 tests, with a Yates correction when
needed, and the binomial test, both for the experimental and control groups.

The correlations between QoL and the dysregulation of biorhythms in the experimental
group were tested at T0 and T1 by Pearson’s R test.

3. Results

As shown in the flowchart (Figure 1), and consistent with the inclusion and exclusion
criteria, 107 subjects were initially contacted. Among them, 71 were excluded (20 did
not meet the inclusion criteria, 35 declined to participate, and 16 did not respond) and
36 subjects were enrolled and randomized into two groups. Specifically, 18 were assigned
to the experimental group, which received the e-health intervention, and 18 to the control
group, and were initially placed on a waiting list and later crossed over to receive the
experimental intervention. Before the crossover phase, seven subjects dropped out of the
experimental group due to technology difficulties or inability to participate, and four from
the control group were unable to participate.
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Due to the crossover method, the experimental group finally included 25 subjects,
while the control group included 14 subjects.

As shown in Table 1, the experimental and control groups were homogeneous regard-
ing the distributions of the variables “sex” and “age” (p = 0.986; p = 0.779). In both groups,
64% were females and 36% were males. The mean ± SD age was 48 ± 13.5 and 46.7 ± 13.6,
in the experimental and control groups, respectively.

Table 1. Demographic characteristics (T0).

EG CG p

SEX
F N (%) 16 (64%) 9 (64%)

0.986M N (%) 9 (36%) 5 (36%)

AGE
N 25 14

0.779Mean ± SD 48 ± 13.5 46.7 ± 13.6
F: female; M: male; EG: experimental group; CG: control group.

As shown in Table 2, we found a statistically significant improvement in the QoL
of the experimental group after treatment (χ2 = 6.480; p = 0.011). Even if it is without
statistical significance, all the outcomes for the experimental group improved: the number
of participants positive on the screening tests after treatment decreased (GAD7: χ2 = 0.802,
p = 0.360; HAM-D: χ2 = 0.439, p = 0.508; BRIAN: χ2 = 0.439, p = 0.509). Furthermore, these
improvements were more consistent in the experimental group (GAD7, −23%; HAM-D,
−28.6%; SF12, −52.9%; BRIAN, −11.1%) than in the control group (GAD7, −18%; HAM-D,
+33%; SF12, 125%; BRIAN, −11.1%). When a binomial test was performed, the probability
of obtaining results for all five outcomes indicating a trend of better improvement in the
experimental group was p < 0.0001.

Table 2. Changes from T0 to T1 in the experimental and control groups about anxiety symptoms,
depressive symptoms, QoL, and dysregulation of biorhythms.

Anxiety
Symptoms

GAD 7
>7

χ2 *; p

Depressive
Episode
HAM-D

>20

χ2 *; p
QoL

SF-12 < 25 χ2 *; p

Rhythms
Dysregulation

BRIAN
>33

χ2 *; p

EG T0 18/25 0.802 7/25 0.439 17/25 6.480 20/25 0.439
T1 15/25 p = 0.360 5/25 p = 0.508 8/25 p = 0.011 18/25 p = 0.509

% Differences −23% −28.6% −52.9% −11.1%

CG T0 9/14 0.117 3/14 0.190 4/14 2.895 9/14 0.164
T1 11/14 p = 0.737 4/14 p = 0.663 9/14 p = 0.089 10/14 p = 0.686

% Differences −18% +33% +125% +11.1%

*: with Yates correction when needed; EG: experimental group; CG: control group; T0: pretreatment; T1: after the
end of psychoeducation program.

Finally, as shown in Table 3, the correlations between QoL and the dysregulation of
biorhythms in the experimental group were significant at T0 (R = 0.545; p = 0.0048) and T1
(R = 0.601; p = 0.0014).

Table 3. Correlations between QoL and dysregulation of biorhythms in the experimental group.

SF-12 BRIAN R Pearson p

T0 (Mean ± SD) 24.5 ± 7.64 44.2 ± 10.5 0.545 0.0048

T1 (Mean ± SD) 27.2 ± 8.25 43.4 ± 12.3 0.601 0.0014
T0: pretreatment; T1: after the end of psychoeducation program.
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4. Discussion

This study suggests that, during the extreme distress induced by the COVID-19 pan-
demic, an e-health, group psychoeducation intervention for people with BD improved
the perception of QoL and, consequently, increased levels of optimism and coping skills.
Although the intervention did not significantly improve any of the other clinical outcomes
considered (anxiety and depressive symptoms, as well as rhythm dysregulation), these
parameters, in line with the enhancement of QoL, suggest a trend toward greater improve-
ment, or, in the case of depressive symptoms, less worsening of the experimental group
compared to the control group. Given the presence of different clinical outcomes, the ob-
served trend was statistically significant, suggesting that the failure to achieve a statistically
significant difference in the comparisons may be attributed to a lack of study power, due to
the small sample size. Supporting this thesis, the perception of QoL in the experimental
group can be closely linked to the regulation of biological rhythms, both before and after
the intervention, resulting in an improvement in QoL. This bidirectional relationship be-
tween these two parameters has been previously demonstrated [61], suggesting that an
improvement in QoL can lead to better regulation of social rhythms and, consequently,
the enhancement of clinical parameters [62,63]. This is unlike typical conditions, where
symptoms and social functioning improve before the perception of QoL does over an
extended period [52]. This aspect needs to be confirmed; however, it could be inferred
in light of the unusual circumstances of the pandemic. This was particularly relevant
during the COVID-19 pandemic, when individuals with significant vulnerability might
have felt threatened and unable to manage the danger, which was exacerbated by a sense of
loneliness. From this point of view, this study suggests that an e-health psychoeducational
intervention could be effective for different reasons: (1) it reduced loneliness during the
COVID-19 pandemic and lockdown; (2) it offered tools for the better management of BD,
and was aligned with the mental health perspective that aims to reduce stigma (by placing
the individual at the center of the care process and in the management of the disorder) and
the evolutionary perspective that emphasizes social determinants in psychopathological
processes [29,64–66]; (3) it offered information to participants on how to protect themselves
from the pandemic and lower their risk. Consequently, this kind of intervention could
make participants less passive; instead of waiting for the “inevitable catastrophe”, they
become more responsible and proactive regarding risk management, and more optimistic.
From this perspective, it is understandable why QoL is the parameter that improves the
first. This study, consistent with other observations, shows that this approach to the crisis
was not without positive aspects [66]. For example, the good accessibility of the e-health
psychoeducation intervention could make it an easy tool to incorporate into daily practice
that deserves to be strengthened and refined.

The limitations of this study are associated with its inherently empirical and “in-
the-field intervention” approach. These characteristics influenced this study’s design
(necessarily crossover), the use of an open-label method, the sample size, and the adoption
of straightforward and online-accessible assessment tools. Nevertheless, these constraints
transformed this intervention into an exemplification of the “do-it-yourself” telemedicine
approach that became firmly integrated into Italian healthcare practices in response to the
COVID-19 pandemic.

5. Conclusions

This study shows that, during periods of extreme distress, an e-health group psychoe-
ducation intervention for individuals with BD could significantly improve their perception
of their quality of life (QoL). The are several clinical implications, notably the increasing
importance of developing personalized rehabilitative interventions capable of adapting
to societal challenges during emergencies. Such accessible and adaptable interventions
are crucial for ensuring continued access to effective care and support among vulnerable
populations. However, in terms of research implications, these results should be validated
through rigorous studies. Future research should prioritize robust methodologies, includ-
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ing double-blind randomized controlled trials with large sample sizes. These aspects could
provide evidence that the intervention improves QoL among individuals with BD, and
could enhance the reliability and generalizability of the findings.
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