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Abstract:

Background: During the COVID-19 pandemic, healthcare workers (HCWs) faced intense and prolonged stress. This
exposure increased their risk of burnout and mood disorders. The Dysregulation of Mood, Energy, and Social
Rhythms (DYMERS) hypothesis suggests that instability in biological and social rhythms may precede the onset of
mood dysregulation. This study examined rhythm disturbances among HCWs and explored the potential role of a

rhythm-focused psychoeducational intervention.

Methods: Ninety-seven HCWs from the University Hospital of Cagliari, Italy, participated in a cross-sectional study.
Depressive symptoms were assessed using the Patient Health Questionnaire-9 (PHQ-9), and rhythm regulation was
evaluated through the Biological Rhythms Interview of Assessment in Neuropsychiatry (BRIAN). Data were compared

with published findings from mood disorders, psychotic disorders, and community samples.

Results: A current depressive episode with PHQ-9 score was identified in 35.1% of HCWs participants, with
significantly higher prevalence (p= 0.01) among women (42.7%) than men (14.7%). Mean BRIAN scores were 46.1 *
11.0, significantly higher than those observed in psychotic disorder (p = 0.04) and community samples (p< 0.0001).
Rhythm dysregulation scores approached values reported in bipolar disorder samples. Elevated BRIAN scores were

also observed among non-depressed participants.

Conclusion: HCWs displayed pronounced rhythm dysregulation and high rates of depressive symptoms, highlighting
occupational stress as a potential major risk factor and further supporting the DYMERS hypothesis. From both
clinical and research perspectives, it could be essential to promote psychoeducational programs that target rhythm
regulation, such as adaptations of Interpersonal and Social Rhythm Therapy, which may offer effective preventive
strategies to enhance resilience and mental well-being in this population. However, the cross-sectional design,
convenience sampling, limited socio-demographic data, and reliance on self-reported measures constrain
generalizability and causal inference, underscoring the need for larger longitudinal studies to validate and extend

these findings.
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1. INTRODUCTION

The Social Zeitgeber Hypothesis (from the German
zeitgeber, “time giver”) proposes that disruptions in social
routines can destabilize biological rhythms [1]. These
routines include sleep-wake cycles, mealtimes, and
interpersonal interactions. In vulnerable individuals, such
disturbances may trigger mood episodes [2, 3].

Evidence shows that life events disrupting daily
routines and sleep instability often precede depressive or
(hypo)manic episodes [4, 5]. Similarly, sleep instability and
circadian disruption are commonly observed in individuals
with Bipolar Disorder (BD) even during euthymic phases
[6-8]. Importantly, therapeutic approaches designed to
stabilize rhythm, such as Interpersonal and Social Rhythm
Therapy (IPSRT), have demonstrated efficacy in improving
remission and psychosocial functioning [9, 10].
Collectively, these findings emphasize rhythm regulation
as a critical mechanism in both the onset and management
of BD. Building on this framework, the concept of
DYMERS (“Dysregulation of Mood, Energy, and Social
Rhythms Syndrome”) was recently introduced [11]. A
preclinical condition is characterized by behavioral rhythm
dysregulation that may increase vulnerability to mood
disorders depending on individual stress exposure.
DYMERS has been linked as a transdiagnostic
vulnerability factor. It could affect clinical populations
with different disorders such as mood disorders, panic
disorder, attention deficit/ hyperactivity disorder (ADHD),
and post-traumatic stress disorder (PTSD) [12-14].
However, it could also affect high-risk groups, including
healthcare workers (HCWs) and individuals with chronic
illnesses, who may experience burnout and other stress-
related outcomes [15-17]. This underscores the broader
clinical relevance of rhythm dysregulation in vulnerable
populations.

HCWs are particularly vulnerable to rhythm
dysregulation due to night shifts, unpredictable schedules,
understaffing, and organizational strain. Evidence shows
that misalignment between internal circadian rhythms and
work schedules increases the risk of burnout, depression,
and poor sleep, independent of shift type [18-22]. The
COVID-19 pandemic further exacerbated occupational
stress [23], making HCWs an ideal population to
investigate the presence and impact of rhythm disruption
in a non-clinical, high-risk context.
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1.1. Study Aim

Against this background, the present study aimed to
investigate mood and rhythm dysregulation in HCWs, a
population at high risk for mental health difficulties due to
post-pandemic stress, workload, and organizational
instability

The specific objectives were to:

1. Assess the prevalence and severity of depressive
symptoms among HCWs using a standardized self-report
instrument.

2. Evaluate the degree of biological rhythm
dysregulation in the same sample through a validated
international measure.

3. Examine the relationship between depressive
symptoms and rhythm dysregulation, exploring whether
greater rhythm instability is associated with current
depressive episodes.

4. Compare rhythm dysregulation levels in HCWs with
those previously reported in clinical samples with bipolar
and psychotic disorders, and in a community sample from
the same geographic area.

5. Discuss the implications of these findings for the
development of rhythm-focused psychoeducational
interventions aimed at prevention and early support in this
high-risk occupational group.

In this non-clinical but high-risk population, we
hypothesize that HCWs will exhibit biological and social
rhythm dysregulation at levels comparable to clinical
populations with mood disorders. The co-occurrence of
depressive symptoms among those with rhythm dys-
regulation may indicate increased vulnerability for future
mood episodes, consistent with the Social Zeitgeber and
DYMERS frameworks. Given the cross-sectional design, no
causal conclusions can be drawn, but identifying both
rhythm dysregulation and depressive symptoms provides
important heuristic insight for future longitudinal and
preventive studies.

2. METHODS

2.1. Design

This study employed a cross-sectional design to
investigate rhythm dysregulation and depressive symptoms
among HCWs. Participants were recruited from four
outpatient facilities affiliated with the University Hospital of
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Cagliari, Italy, providing a representative sample of health
professionals working in diverse clinical settings. Voluntary
convenience sampling will be conducted based on the
availability of eligible participants at each recruiting center,
following verification of inclusion criteria and acquisition of
informed consent. The study was conducted and reported in
accordance with the STROBE statement guidelines for
observational studies [24].

2.2. Study Sample

Participants eligible for inclusion in the study were
adults aged 18 years and older, of any gender, who
provided signed informed consent. Eligible healthcare
workers were those professionally engaged in care services
within specified categories, including physicians, nurses,
psychologists, healthcare assistants, social workers, and
rehabilitation staff. Individuals who did not meet these
inclusion criteria or who had severe medical or psychiatric
conditions that would prevent them from completing the
study questionnaires were excluded. Data collection
occurred during a single week in May 2025 to capture a
consistent snapshot of participants’ status. The sample
included 97 HCWs, comprising both fully qualified staff and
trainees who, according to Italian regulations, are
authorized to perform clinical duties during their final
postgraduate years. This approach ensured that all
participants had active responsibilities in healthcare
delivery, making the findings relevant to real-world clinical
practice. Given the voluntary nature of participation, a
potential self-selection bias cannot be excluded, as
individuals experiencing higher levels of stress or workload
may have been less likely to participate.

2.3. Study Instruments

Following participants’ signing of informed consent,
which was approved by the local ethics committee, the
following validated instruments were administered:

2.3.1. Demographic and Work-Related Questionnaire

This tool collected essential background information,
such as age, gender, employment ward, and professional
role, to characterize the sample and explore potential
associations with study outcomes. Some socio-demographic
data, such as years of service and type of work shifts, could
represent potential sources of bias, since participant
recruitment was conducted within a single healthcare
organization. For this reason, collecting such data might
have risked compromising participant anonymity and
violating privacy principles.

2.3.2. Patient Health Questionnaire - 9 item (PHQ-9)

The Italian version of this widely used self-report scale
[25, 26] was utilized to screen for depressive episodes. The
PHQ-9 aligns with DSM-5 diagnostic criteria by assessing
nine core depressive symptoms. Scores range from 0 to 27,
with a cut-off of 10 or above indicating a high probability of
clinically relevant depressive symptoms, typically reflecting
mild to moderate depression severity. This tool's
psychometric properties and clinical utility are well
established internationally.

2.3.3. Biological Rhythms Interview of Assessment in
Neuropsychiatry (BRIAN)

To evaluate disruptions in biological and social
rhythms, we used the Italian validated version of BRIAN
[27, 28]. This semi-structured interview assesses five key
rhythm domains: sleep patterns, physical activity, social
interactions, meal timing, and chronotype (a measure of
an individual's preferred timing of daily activities). The
questionnaire consists of 21 items rated on a four-point
scale (1 = “not at all” to 4 = “often”), with higher scores
indicating greater rhythm dysregulation. BRIAN has
demonstrated strong reliability and has been translated
and applied across multiple cultural contexts [29, 30].

2.4. Statistical Analysis

All data analyses were performed with IBM SPSS
Statistics software (version 28.0.1, IBM Corp., Armonk,
NY, USA. Descriptive statistics were calculated to
summarize participant characteristics and study variables.
Categorical variables were analyzed using Chi-square
tests with Yates’ correction when necessary, and non-
parametric methods were applied when distributional
assumptions were not met. Normality of continuous
variables (BRIAN scores) was verified through the
Shapiro-Wilk test. Given approximate normality,
parametric analyses were performed using one-way
ANOVA with Bonferroni post-hoc tests, reporting Cohen’s
d as the effect size for pairwise comparisons. To account
for demographic differences, BRIAN scores were adjusted
for age and sex prior to comparison with published
reference samples. Differences between the present
sample and previously published samples were then
statistically tested using independent-sample t-tests.

3. RESULTS

A total of 97 HCWs completed the study assessments
and were included in the sample. Two invited workers
(one nurse and one medical doctor) refused participation
(2.1% of the overall sample), citing pressing work
commitments that prevented them from completing the
study instruments. The sample represents a group of
HCWs experiencing significant psychological distress
(Table 1). Specifically, thirty-four participants (35.05%)
met criteria for a current depressive episode. No
significant differences emerged between participants
above and below 50 years of age. Women showed a higher
prevalence of depressive symptoms compared to men,
reaching statistical significance (x* = 5.76, p = 0.016),
while non-physicians exhibited a non-significant trend
toward higher depression rates than physicians (48.9% vs.
22.9%, p = 0.059). The mean BRIAN score for the sample
was 46.14 + 10.96, indicating moderate biological rhythm
dysregulation. Women had higher mean scores than men
(47.64 = 12.82 vs. 42.62 £ 9.68), but the difference did
not reach statistical significance (p p= 0.059). Participants
with current depressive episodes reported markedly
higher BRIAN scores compared to participants without
current depressive episodes (55.12 + 7.94 vs. 41.29 =
12.58; p < 0.001; d = 1.3).
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Table 1. Characteristics of the sample, frequency of depressive episodes, and BRIAN score.
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PHQ<10 PHQ>9
- gﬁ‘g{% N=63 N=34 STAT
a (64.95%) | (35.05%)
Depressive Episode by sex:
29 (29.9%) (24 (85.3%) |5 (14.7%) |[x* =5.764
0,
e ot oo G ) 68 (70.1%) |39 (57.35%) |29 (42.65%) |p=0.016
or women = 3.57 ci95%1.2-10.5
Depressive Episode by age:
36 (37.11%) |23 (63.89%) |13 (36.11%) |x* = 0.013
>49 and <50 N(%) 61 (62.89%) |40 (65.57%) |21 (34.43%) |p=0.10
or <50 = 0.95 ¢i95%0.4-2.2
1,95df
Mean Age 43.89+12.64(43.74+£12.95(44.17+11.50(f=0.026,
p=0.872
Depressive Episode by role:
. . 35 (36.08%) |27 (77.14%) |8 (22.86%) |x* = 3.577
Medical Doctors and Not Medical N(%) 62 (63.92%) |36 (51.06) |26 (48.94%) |p=0.059
or notmd = 2.44 ci95%1.0-6.2
Difference between depressed and not depressed:
Mean Brian Score 46.14+10.96]41.29+12.58(55.12+7.94 %;%E;d;m
p<0.0001
Difference by Sex:
Men and Female Mean Brian Score 42.62+9.68 |40.01+10.88(52.60+3.88 |1,95df
47.64+12.82]41.83+13.30(55.55+8.64 |f=3.569
p=0.062

Table 2. Comparison with a published study on the BRIAN Score in clinical and non-clinical samples in the

Same area.
N(%) Stabilized Psycosys [31] BD [32] Community Sample [27] BD [33]

° (N=51) (N=40) (N=82) (N=64)
Men 40 (65.57%) 12 (30%) 32 (39.0%) 21 (32.8%)
Mean Age 37.22+10.7 47.23 + 13.37 44.63+£12.95 47.23 + 13.37
Brian Score 40.40£7.02 45.07 + 12.00 22.22+11.19 48.97+12.54
Brian Score

- 43.70+10.36 46.29+9.76 44.77+11.59 45.99+10.71
HCWS Standardized
1,146 df 1,135 df 1,177 df 1,159 df
f=4.162 f=0.386 f=173.602 f=2.603
ANOVA 1 Way
p=0.043 p=0.536 p<0.0001 p=0.109
d=0.37 d=1.97

When compared with previously published data from
the same geographic area (Table 2), the mean BRIAN
score observed among HCWs did not significantly differ
from that of individuals with bipolar disorder reported in
two independent studies (p = 0.536; p = 0.109).
Conversely, it was significantly higher than that observed
in a sample of individuals with stabilized psychosis (43.70
+ 10.36 vs. 40.40 = 7.02; p = 0.043; d = 0.37) and
markedly higher than in a community sample (44.77 *
11.59 vs. 22.22 + 11.19; p < 0.001; d = 1.97).

4. DISCUSSION

The findings of this study reveal a concerning degree of
biological rhythm dysregulation among HCWs, a population
that remains understudied within the context of rhythm-
related psychopathology [34, 35]. Notably, the mean BRIAN
scores observed in this non-clinical yet highly stressed
group closely resemble those reported in individuals

diagnosed with BD in previous research. Although the mean
rhythm dysregulation observed among HCWs approached
the levels reported in clinical populations, this should not
be interpreted as diagnostic equivalence. Instead, these
findings suggest a subclinical rhythm vulnerability
consistent with the DYMERS framework, rather than a fully
prodromal condition [36, 37]. The high prevalence of
current depressive episodes (35.05%), particularly among
women, aligns with global trends in post-pandemic mental
health and wunderscores the central role of rhythm
instability in mood deterioration [38-40]. These results
support the conceptualization of rhythm disruptions not
merely as secondary manifestations of mood disorders, but
as core transdiagnostic mechanisms that may precede the
onset of formal psychiatric diagnoses [13].

Furthermore, BRIAN scores in our sample exceeded
those reported for individuals with psychosis in remission
[31] and were markedly higher than those of a general



Stress and Rhythm Dysregulation among Health Workers

community sample [41, 42]. This suggests that
occupational stress and chronic disruption of daily
routines may significantly impair rhythm regulation.
Notably, the presence of substantial rhythm dysregulation
among participants without current depressive episodes
points to a latent, subthreshold dysfunction that may
represent an early expression of rhythm instability within
the DYMERS continuum.

Consistent with this interpretation, our results can be
conceptually  situated  within a  stress-rhythm
dysregulation-DYMERS-mood disorder pathway model,
whereby chronic stress exposure contributes to rhythm
desynchronization, which in turn increases vulnerability to
mood dysregulation. Future longitudinal work could
visually summarize this conceptual pathway to better
illustrate the progression from occupational stress to
potential clinical outcomes.

4.1. Implications for Research

Our study provides heuristic evidence for rhythm
dysregulation and its co-occurrence with depressive
symptoms in HCWs, but the cross-sectional design
precludes causal inference. Longitudinal and experimental
studies are needed to clarify whether rhythm dysregulation
represents a true risk factor or an early manifestation of
emerging mood pathology. Future research should also
explore the scalability, cultural adaptability, and efficacy of
rhythm-based interventions, and examine potential
moderators such as individual vulnerability, work
schedules, and organizational context.

4.2, Implications for Clinical Practice

The clinical implications of our findings are
considerable. Research on preventive strategies targeting
rhythm dysregulation is still limited, with only a few small
pilot studies available [41, 42]. Our study supports the
concept of DYMERS as a prodromal syndrome
characterized by rhythm dysregulation, which may
represent a relevant clinical target in high-risk populations
such as healthcare workers (HCWs). Given the robust
evidence for Interpersonal and Social Rhythm Therapy
(IPSRT) in stabilizing daily rhythms and reducing relapse
in BD [43-45], adapting rhythm-focused psychoeducational
interventions to HCWs appears promising. This alignment
reinforces the translational potential of the current data,
suggesting that early rhythm-stabilizing programs could
serve as low-intensity, scalable preventive tools aimed at
enhancing resilience and mitigating the progression
toward mood disorders. While organizational and
structural factors (e.g., adequate staffing, professional
recognition, workload management) remain essential
determinants of healthcare workers’ psychological well-
being, individual-level rhythm stabilization strategies may
offer additional, complementary benefits. We propose a
flexible, structured intervention aimed at promoting
rhythm regulation, mood stabilization, and stress
management. The program combines psychoeducation,
practical skills, and home exercises and can be tailored to
individual or group needs. Key elements include the
following:

e DYMERS framework and vulnerability factors, including
the brief psychoeducation on DYMERS as a heuristic
model linking behavioral rhythm dysregulation to mood
vulnerability [37, 46, 47], as well as discussion of genetic,
environmental, and lifestyle moderators (including
heritability of hyperactivity-exploratory traits) and their
relevance in healthcare settings [13, 46, 48-51].

e Sleep-wake hygiene and daily routine structuring [52-58]
and personal stressors and specific mood triggers [36, 59,
60].

e Stress and emotion regulation and cognitive strategies,
including mindfulness and relaxation techniques [33,
61-65].

e Social and interpersonal skill development to maintain
stable routines and support networks [63,43, 66-72].

e Early warning signs monitoring and mood tracking to
enhance self-awareness and proactive coping [73-77].

This approach is intended as a conceptual and
heuristic framework rather than a validated clinical
protocol. It highlights how rhythm-oriented interventions
could complement organizational strategies (e.g., staffing,
workload management) to reduce HCWs’ psychological
distress and enhance resilience. It aims to guide both
empirical research and clinical translation toward rhythm-
oriented prevention and early detection strategies.

5. LIMITATIONS

Despite the promising findings, this study has several
limitations that should be acknowledged.

First, the voluntary convenience sampling and
relatively small sample size may limit the generalizability
of the results. The recruitment strategy may have
introduced self-selection bias, as individuals experiencing
higher occupational stress might have been less likely to
participate. Second, the cross-sectional design precludes
any conclusions regarding causality or temporal dynamics,
underscoring the need for longitudinal follow-up studies to
examine potential trajectories toward mood or circadian
rhythm disorders. Third, because participants were
recruited within a single healthcare organization, it was
not possible to collect certain socio-demographic data
(such as years of service, department, or shift type)
without compromising anonymity. While this choice
ensured compliance with privacy and ethical principles, it
limits the ability to explore potential moderators or
sources of variability in the outcomes. Fourth, the reliance
on self-reported measures may have introduced response
bias and measurement inaccuracy, particularly concerning
subjective experiences of rhythm dysregulation or mental
health symptoms.

Finally, this study represents a secondary and
exploratory analysis within a broader research framework,
primarily intended to generate hypotheses and identify
potential risk factors for mental health vulnerability
among healthcare workers. Within this heuristic
perspective, a preliminary preventive intervention model
was proposed not as a validated clinical tool, but as a
conceptual framework aimed at guiding future empirical
research and translational efforts toward the development
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of evidence-based prevention and early intervention
strategies for this at-risk population.

CONCLUSION

While this single-center study conducted within the
Italian healthcare context limits external validity, the
findings contribute to understanding rhythm dysregulation
as a potential early indicator of mental health vulnerability
in healthcare workers. Future research should include
larger and more heterogeneous samples, adopt
longitudinal designs to monitor progression toward mood
disorders, and rigorously evaluate the effectiveness of
rhythm regulation interventions within preventive
psychiatry frameworks. The integration of digital tools for
continuous and objective monitoring of social and
biological rhythms may further enhance assessment
precision and personalization.

From an institutional perspective, these findings also
align with Italian occupational health policies, which
mandate preventive and educational actions to safeguard
workers’ psychological well-being. Incorporating rhythm-
stabilizing and mental health literacy programs within
workplace training could therefore represent a feasible
and legally supported avenue for early prevention in
healthcare settings [78].

AUTHORS’ CONTRIBUTIONS

The contributions of the authors are as follows: E.C.,
A.U., C.A.G., and G.C.: Conceptualized and designed the
study; E.C., S.L.,, M.A, and S.S.: Completed the
investigation; G.C.: was responsible for data collection and
management; C.A.G.,, R.R.R., ARR, and M.G.C.:
Contributed to data analysis and interpretation; E.C. and
A.P.: Drafted the manuscript. All authors critically revised
the manuscript for intellectual content and approved the
final version. A.P.: Supervised the project and served as
the corresponding author.

LIST OF ABBREVIATIONS

HCWs = Healthcare Workers

DYMERS = Dysregulation of Mood, Energy, and Social
Rhythms

PHQ-9 = Patient Health Questionnaire-9

BRAIN = Biological Rhythms Interview of Assessment
in Neuropsychiatry

IPSRT = Interpersonal and Social Rhythm Therapy

PTSD = Post-Traumatic Stress Disorder

ADHD = Attention Deficit/ Hyperactivity Disorder

ETHICS APPROVAL AND CONSENT TO

PARTICIPATE

The study received approval from the Independent
Ethics Committee of the Azienda Mista Ospedaliero
Universitaria (Protocol No. PG/2018/8822), including the
subsequent amendment dated 28 May 2023.

Cantone et al.

HUMAN AND ANIMAL RIGHTS

Procedures conformed to the principles outlined in the
Declaration of Helsinki, including its most recent revision
by the World Medical Association (2020).

CONSENT FOR PUBLICATION

Participants provided written informed consent after
being fully informed about the study aims, data
confidentiality, and their right to withdraw at any time
without penalty. To ensure participant support, a
dedicated telephone line and email address were
established to answer any questions or concerns related to
study participation.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS

All data generated or analyzed during this study are
included in this published article.

FUNDING
None.

CONFLICT OF INTEREST

Dr. Mauro Giovanni Carta is the EIC of the journal
CPEMH.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES

[1] Ehlers CL, Frank E, Kupfer DJ. Social zeitgebers and biological
rhythms. A unified approach to understanding the etiology of
depression. Arch Gen Psychiatry 1988; 45(10): 948-52.
http://dx.doi.org/10.1001/archpsyc.1988.01800340076012 PMID:
3048226

[2] Kahawage P, Bullock B, Meyer D, et al. Social rhythm disruption
is associated with greater depressive symptoms in people with
mood disorders: Findings from a multinational online survey
during COVID-19. Can ] Psychiatry 2022; 67(11): 832-41.
http://dx.doi.org/10.1177/07067437221097905 PMID: 35535550

[3] Bedrosian TA, Nelson R]. Timing of light exposure affects mood
and brain circuits. Transl Psychiatry 2017; 7(1): e1017-7.
http://dx.doi.org/10.1038/tp.2016.262 PMID: 28140399

[4] Alloy LB, Abramson LY, Urosevic S, Walshaw PD, Nusslock R,
Neeren AM. The psychosocial context of bipolar disorder:
Environmental, cognitive, and developmental risk factors. Clin
Psychol Rev 2005; 25(8): 1043-75.
http://dx.doi.org/10.1016/j.cpr.2005.06.006 PMID: 16140445

[5] Sperry SH, Boland EM, Burgess HJ, et al. Bipolar disorder is
characterized by chronotype instability: A longitudinal
investigation of circadian typology and mood. Psychiatry Res
2024; 340: 116123.
http://dx.doi.org/10.1016/j.psychres.2024.116123 PMID:
39146617

[6] Gold A, Sylvia L. The role of sleep in bipolar disorder. Nat Sci
Sleep 2016; 8: 207-14.
http://dx.doi.org/10.2147/NSS.S85754 PMID: 27418862

[7] Zangani C, Casetta C, Saunders AS, Donati F, Maggioni E,
D’Agostino A. Sleep abnormalities across different clinical stages
of bipolar disorder: A review of EEG studies. Neurosci Biobehav
Rev 2020; 118: 247-57.
http://dx.doi.org/10.1016/j.neubiorev.2020.07.031 PMID:


http://dx.doi.org/10.1001/archpsyc.1988.01800340076012
http://www.ncbi.nlm.nih.gov/pubmed/3048226
http://dx.doi.org/10.1177/07067437221097905
http://www.ncbi.nlm.nih.gov/pubmed/35535550
http://dx.doi.org/10.1038/tp.2016.262
http://www.ncbi.nlm.nih.gov/pubmed/28140399
http://dx.doi.org/10.1016/j.cpr.2005.06.006
http://www.ncbi.nlm.nih.gov/pubmed/16140445
http://dx.doi.org/10.1016/j.psychres.2024.116123
http://www.ncbi.nlm.nih.gov/pubmed/39146617
http://dx.doi.org/10.2147/NSS.S85754
http://www.ncbi.nlm.nih.gov/pubmed/27418862
http://dx.doi.org/10.1016/j.neubiorev.2020.07.031

Stress and Rhythm Dysregulation among Health Workers

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

32738263

Plante DT, Winkelman JW. Sleep disturbance in bipolar disorder:
Therapeutic implications. Am J Psychiatry 2008; 165(7): 830-43.
http://dx.doi.org/10.1176/appi.ajp.2008.08010077 PMID:
18483132

Crowe M, Beaglehole B, Inder M. Social rhythm interventions for
bipolar disorder: A systematic review and rationale for practice. J
Psychiatr Ment Health Nurs 2016; 23(1): 3-11.
http://dx.doi.org/10.1111/jpm.12271 PMID: 26459928

Miziou S, Tsitsipa E, Moysidou S, et al. Psychosocial treatment
and interventions for bipolar disorder: a systematic review. Ann
Gen Psychiatry 2015; 14(1): 19.
http://dx.doi.org/10.1186/s12991-015-0057-z PMID: 26155299
Giovanni Carta M, Kalcev G, Scano A, et al. The impact of MDQ
positivity on quality of life impairment: Does it support the
hypothesis of “Dysregulation of mood, energy, and social rhythms
syndrome” (DYMERS)? ] Public Health Res 2023; 12(4):
22799036231208356.
http://dx.doi.org/10.1177/22799036231208356 PMID: 37927350
Carta MG, Fornaro M, Primavera D, Nardi AE, Karam E.
Dysregulation of mood, energy, and social rhythms syndrome
(DYMERS): A working hypothesis. J Public Health Res 2024;
13(2): 22799036241248022.
http://dx.doi.org/10.1177/22799036241248022 PMID: 38680762
Carta MG, Kalcev G, Scano A, et al. Is bipolar disorder the
consequence of a genetic weakness or not having correctly used a
potential adaptive condition? Brain Sci 2022; 13(1): 16.
http://dx.doi.org/10.3390/brainscil3010016 PMID: 36671999
Primavera D, Cossu G, Marchegiani S, Preti A, Nardi AE. Does the
dysregulation of social rhythms syndrome (DYMERS) be
considered an essential component of panic disorders? Clin Pract
Epidemiol Ment Health 2024; 20(1): e17450179293272.
http://dx.doi.org/10.2174/0117450179293272240328053722
PMID: 38774791

Primavera D, Aviles Gonzalez CI, Romano F, et al. Does the
response to a stressful condition in older adults with life rhythm
dysregulations provide evidence of the existence of the
“Dysregulation of mood, energy, and social rhythms syndrome”?
Healthcare 2023; 12(1): 87.
http://dx.doi.org/10.3390/healthcare12010087 PMID: 38200993
Nash C. An initial scoping review of dysregulation of mood,
energy, and social rhythms syndrome (DYMERS) regarding
burnout in healthcare professionals during COVID-19. J Clin Med
2025; 14(3): 1035.

http://dx.doi.org/10.3390/jcm14031035 PMID: 39941704
Primavera D, Fornaro M, Carra G, et al. Mood disorder
questionnaire positivity in systemic lupus erythematosus and
other chronic diseases including screen bipolar disorders or
rhythm and energy dysregulation syndromes (DYMERS). Clin
Pract Epidemiol Ment Health 2024; 20(1): e17450179303653.
http://dx.doi.org/10.2174/0117450179303653240705051227
PMID: 39135945

Zhao Y, Richardson A, Poyser C, Butterworth P, Strazdins L,
Leach LS. Shift work and mental health: a systematic review and
meta-analysis. Int Arch Occup Environ Health 2019; 92(6):
763-93.

http://dx.doi.org/10.1007/s00420-019-01434-3 PMID: 31055776
Wu QJ, Sun H, Wen ZY, et al. Shift work and health outcomes: An
umbrella review of systematic reviews and meta-analyses of
epidemiological studies. J Clin Sleep Med 2022; 18(2): 653-62.
http://dx.doi.org/10.5664/jcsm.9642 PMID: 34473048

Brown JP, Martin D, Nagaria Z, Verceles AC, Jobe SL, Wickwire
EM. Mental health consequences of shift work: An updated
review. Curr Psychiatry Rep 2020; 22(2): 7.
http://dx.doi.org/10.1007/s11920-020-1131-z PMID: 31955278
Bernstrgm VH, Alves DE, Ellingsen D, Ingelsrud MH. Healthy
working time arrangements for healthcare personnel and
patients: a systematic literature review. BMC Health Serv Res
2019; 19(1): 193.

http://dx.doi.org/10.1186/s12913-019-3993-5 PMID: 30917819

[22]

(23]

[26]

[31]

[33]

[35]

Coelho J, Lucas G, Micoulaud-Franchi JA, et al. Sleep timing,
workplace well-being and mental health in healthcare workers.
Sleep Med 2023; 111: 123-32.
http://dx.doi.org/10.1016/j.sleep.2023.09.013 PMID: 37769583

Liu H, Tao TJ, Chan SKY, et al. Daily routine disruptions and
psychiatric symptoms amid COVID-19: a systematic review and
meta-analysis of data from 0.9 million individuals in 32 countries.
BMC Med 2024; 22(1): 49.
http://dx.doi.org/10.1186/s12916-024-03253-x PMID: 38302921
von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC,
Vandenbroucke JP. The strengthening the reporting of
observational studies in epidemiology (STROBE) statement:
Guidelines for reporting observational studies. PLoS Med 2007;
4(10): €296.

http://dx.doi.org/10.1371/journal.pmed.0040296 PMID: 17941714
Mazzotti E, Fassone G, Picardi A, Sagoni E, Ramieri L, Lega I. The
patient health questionnaire (PHQ) for the screening of
psychiatric disorders: A validation study against the Structured
Clinical Interview for DSM-IV axis I (SCID-I). Ital J Psychopathol
2003; 9(3): 235-42.

Kroenke K, Spitzer RL, Williams JBW. The PHQ-9. J Gen Intern
Med 2001; 16(9): 606-13.
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x PMID:
11556941

Moro MF, Carta MG, Pintus M, et al. Validation of the Italian
version of the biological rhythms interview of assessment in
neuropsychiatry (BRIAN): Some considerations on its screening
usefulness. Clin Pract Epidemiol Ment Health 2014; 10(1): 48-52.
http://dx.doi.org/10.2174/1745017901410010048 PMID:
24987447

Rosa AR, Comes M, Torrent C, et al. Biological rhythm
disturbance in remitted bipolar patients. Int J Bipolar Disord
2013; 1(1): 6.

http://dx.doi.org/10.1186/2194-7511-1-6 PMID: 25505673

Allega OR, Leng X, Vaccarino A, et al. Performance of the
biological rhythms interview for assessment in neuropsychiatry:
An item response theory and actigraphy analysis. J Affect Disord
2018; 225: 54-63.

http://dx.doi.org/10.1016/j.jad.2017.07.047 PMID: 28787704
Cheong HC, Chau SWH, Ng LY, et al. Chinese self-report version
of biological rhythms interview for assessment in neuropsychiatry
(C-BRIAN-SR) - psychometric properties and prospective follow-
up in patients with non-seasonal depression. Chronobiol Int 2024;
41(7): 1008-20.
http://dx.doi.org/10.1080/07420528.2024.2373215
38953315

Sancassiani F, Lorrai S, Cossu G, et al. The effects of
“VelaMente?!” project on social functioning of people with severe
psychosocial disabilities. Clin Pract Epidemiol Ment Health 2017;
13(1): 220-32.
http://dx.doi.org/10.2174/1745017901713010220
29299045

Carta MG, Ouali U, Perra A, et al. Living With Bipolar Disorder in
the Time of Covid-19: Biorhythms During the Severe Lockdown in
Cagliari, Italy, and the Moderate Lockdown in Tunis, Tunisia.
Front Psychiatry 2021; 12: 634765.
http://dx.doi.org/10.3389/fpsyt.2021.634765 PMID: 33716829
Sancassiani F, Perra A, Kurotschka PK, et al. Improving social and
personal rhythm dysregulation in young and old adults with
bipolar disorder: Post-hoc analysis of a feasibility randomized
controlled trial using virtual reality-based intervention. J Clin Med
2024; 13(13): 3786.

http://dx.doi.org/10.3390/jcm13133786 PMID: 38999351
Chupanich P, Aotprapai P, Seesophon S, Laoraksawong P. Factors
associated with stress among healthcare personnel after
COVID-19 in Northeast Thailand: A cross-sectional study. Clin
Pract Epidemiol Ment Health 2024; 20(1): e17450179327231.
http://dx.doi.org/10.2174/0117450179327231240924054645
PMID: 39850106

Liu Y, Li L, Jiang X, et al. Mental state, biological rhythm and

PMID:

PMID:


http://www.ncbi.nlm.nih.gov/pubmed/32738263
http://dx.doi.org/10.1176/appi.ajp.2008.08010077
http://www.ncbi.nlm.nih.gov/pubmed/18483132
http://dx.doi.org/10.1111/jpm.12271
http://www.ncbi.nlm.nih.gov/pubmed/26459928
http://dx.doi.org/10.1186/s12991-015-0057-z
http://www.ncbi.nlm.nih.gov/pubmed/26155299
http://dx.doi.org/10.1177/22799036231208356
http://www.ncbi.nlm.nih.gov/pubmed/37927350
http://dx.doi.org/10.1177/22799036241248022
http://www.ncbi.nlm.nih.gov/pubmed/38680762
http://dx.doi.org/10.3390/brainsci13010016
http://www.ncbi.nlm.nih.gov/pubmed/36671999
http://dx.doi.org/10.2174/0117450179293272240328053722
http://www.ncbi.nlm.nih.gov/pubmed/38774791
http://dx.doi.org/10.3390/healthcare12010087
http://www.ncbi.nlm.nih.gov/pubmed/38200993
http://dx.doi.org/10.3390/jcm14031035
http://www.ncbi.nlm.nih.gov/pubmed/39941704
http://dx.doi.org/10.2174/0117450179303653240705051227
http://www.ncbi.nlm.nih.gov/pubmed/39135945
http://dx.doi.org/10.1007/s00420-019-01434-3
http://www.ncbi.nlm.nih.gov/pubmed/31055776
http://dx.doi.org/10.5664/jcsm.9642
http://www.ncbi.nlm.nih.gov/pubmed/34473048
http://dx.doi.org/10.1007/s11920-020-1131-z
http://www.ncbi.nlm.nih.gov/pubmed/31955278
http://dx.doi.org/10.1186/s12913-019-3993-5
http://www.ncbi.nlm.nih.gov/pubmed/30917819
http://dx.doi.org/10.1016/j.sleep.2023.09.013
http://www.ncbi.nlm.nih.gov/pubmed/37769583
http://dx.doi.org/10.1186/s12916-024-03253-x
http://www.ncbi.nlm.nih.gov/pubmed/38302921
http://dx.doi.org/10.1371/journal.pmed.0040296
http://www.ncbi.nlm.nih.gov/pubmed/17941714
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
http://dx.doi.org/10.2174/1745017901410010048
http://www.ncbi.nlm.nih.gov/pubmed/24987447
http://dx.doi.org/10.1186/2194-7511-1-6
http://www.ncbi.nlm.nih.gov/pubmed/25505673
http://dx.doi.org/10.1016/j.jad.2017.07.047
http://www.ncbi.nlm.nih.gov/pubmed/28787704
http://dx.doi.org/10.1080/07420528.2024.2373215
http://www.ncbi.nlm.nih.gov/pubmed/38953315
http://dx.doi.org/10.2174/1745017901713010220
http://www.ncbi.nlm.nih.gov/pubmed/29299045
http://dx.doi.org/10.3389/fpsyt.2021.634765
http://www.ncbi.nlm.nih.gov/pubmed/33716829
http://dx.doi.org/10.3390/jcm13133786
http://www.ncbi.nlm.nih.gov/pubmed/38999351
http://dx.doi.org/10.2174/0117450179327231240924054645
http://www.ncbi.nlm.nih.gov/pubmed/39850106

8 Clinical Practice & Epidemiology in Mental Health, 2026, Vol. 22

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

social support among healthcare workers during the early stages
of the COVID-19 epidemic in Wuhan. Heliyon 2022; 8(7): e09439.
http://dx.doi.org/10.1016/j.heliyon.2022.e09439 PMID: 35601229
Carta MG, Preti A, Akiskal HS. Coping with the new era: Noise
and light pollution, hperactivity and steroid hormones. Towards
an evolutionary view of bipolar disorders. Clin Pract Epidemiol
Ment Health 2018; 14(1): 33-6.
http://dx.doi.org/10.2174/1745017901814010033
29541149

Carta MG, Kalcev G, Fornaro M, et al. Does screening for bipolar
disorders identify a “Dysregulation of mood, energy, and social
rhythms syndrome” (DYMERS)? A heuristic working hypothesis. ]
Clin Med 2023; 12(15): 5162.
http://dx.doi.org/10.3390/jcm12155162 PMID: 37568562

Asaoka H, Watanabe K, Miyamoto Y, et al. Association of
depressive symptoms with incidence and mortality rates of
COVID-19 over 2 years among healthcare workers in 20 countries:
multi-country serial cross-sectional study. BMC Med 2024; 22(1):
386.

http://dx.doi.org/10.1186/s12916-024-03585-8 PMID: 39267052
Rivera-Segarra E, Mascayano F, Alnasser L, et al. Global mental
health research and practice: A decolonial approach. Lancet
Psychiatry 2022; 9(7): 595-600.
http://dx.doi.org/10.1016/S2215-0366(22)00043-8
35397800

Czepiel D, Hoek HW, van der Markt A, et al. The association
between exposure to COVID-19 and mental health outcomes
among healthcare workers. Front Public Health 2022; 10: 896843.
http://dx.doi.org/10.3389/fpubh.2022.896843 PMID: 35757645
Goldstein TR, Fersch-Podrat R, Axelson DA, et al. Early
intervention for adolescents at high risk for the development of
bipolar disorder: Pilot study of Interpersonal and Social Rhythm
Therapy (IPSRT). Psychotherapy (Chic) 2014; 51(1): 180-9.
http://dx.doi.org/10.1037/a0034396 PMID: 24377402

Goldstein TR, Merranko J, Krantz M, et al. Early intervention for
adolescents at-risk for bipolar disorder: A pilot randomized trial of
Interpersonal and Social Rhythm Therapy (IPSRT). J Affect Disord
2018; 235: 348-56.

http://dx.doi.org/10.1016/j.jad.2018.04.049 PMID: 29665518
Frank E, Swartz HA, Boland E. Interpersonal and social rhythm
therapy: An intervention addressing rhythm dysregulation in
bipolar disorder. Dialogues Clin Neurosci 2007; 9(3): 325-32.
http://dx.doi.org/10.31887/DCNS.2007.9.3/efrank PMID:
17969869

Colom F. Keeping therapies simple: Psychoeducation in the
prevention of relapse in affective disorders. Br J Psychiatry 2011;
198(5): 338-40.

http://dx.doi.org/10.1192/bjp.bp.110.090209 PMID: 21525516
Miklowitz DJ. Bipolar disorder: A family-focused treatment
approach. New York: The Guilford Press 2008.

Craddock N, Sklar P. Genetics of bipolar disorder. Lancet 2013;
381(9878): 1654-62.
http://dx.doi.org/10.1016/S0140-6736(13)60855-7
23663951

Tirk6zer HB, Guvenek-Cokol PE, Millman ZB, Dickstein D, Ongﬁr
D. Familial high-risk for psychosis and bipolar disorder amongst
youth in an academic healthcare system: A real-world assessment
of clinical characteristics and implications for clinical care. Early
Interv Psychiatry 2025; 19(2): e70019.
http://dx.doi.org/10.1111/eip.70019 PMID: 39925211

Kalcev G, Scano A, Orru G, et al. Is a genetic variant associated
with bipolar disorder frequent in people without bipolar disorder
but with characteristics of hyperactivity and novelty seeking? Clin
Pract Epidemiol Ment Health 2023; 19(1): €174501792303280.
http://dx.doi.org/10.2174/17450179-v19-e230419-2022-53 PMID:
37916199

Kalcev G, Cossu G, Preti A, et al. Development and validation of
the questionnaire for adaptive hyperactivity and goal achievement
(AHGA). Clin Pract Epidemiol Ment Health 2023; 19(1):
e174501792303281.

PMID:

PMID:

PMID:

[52]

[53]

[60]

[62]

[64]

Cantone et al.

http://dx.doi.org/10.2174/17450179-v19-e230419-2022-50 PMID:
37916197

Ouali U, Aissa A, Rejaibi S, et al. Hyperactivity and risk for
dysregulation of mood, energy, and social rhythms syndrome
(DYMERS): Standardization of a simple one-item screener versus
the mood disorder questionnaire (MDQ). J Clin Med 2024; 13(15):
4433.

http://dx.doi.org/10.3390/jcm13154433 PMID: 39124700

Tyrer P, Yang M, Tyrer H, Malhi G. Factors predisposing to the
onset of bipolar disorder: A 30-Year longitudinal study. Bipolar
Disord 2025; 27(4): 310-5.

http://dx.doi.org/10.1111/bdi.70026 PMID: 40152415

Haynes PL, Gengler D, Kelly M. Social rhythm therapies for mood
disorders: An update. Curr Psychiatry Rep 2016; 18(8): 75.
http://dx.doi.org/10.1007/s11920-016-0712-3 PMID: 27338753
Boland EM, Goldschmied JR, Kelly MR, Perkins S, Gehrman PR,
Haynes PL. Social rhythm regularity moderates the relationship
between sleep disruption and depressive symptoms in veterans
with post-traumatic stress disorder and major depressive
disorder. Chronobiol Int 2019; 36(10): 1429-38.
http://dx.doi.org/10.1080/07420528.2019.1644344
31368369

De Pasquale C, El Kazzi M, Sutherland K, et al. Sleep hygiene:
What do we mean? A bibliographic review. Sleep Med Rev 2024;
75:101930.

http://dx.doi.org/10.1016/j.smrv.2024.101930 PMID: 38761649
Murray G, Gottlieb J, Swartz HA. Maintaining daily routines to
stabilize mood: Theory, data, and potential intervention for
circadian consequences of COVID-19. Can ] Psychiatry 2021;
66(1): 9-13.

http://dx.doi.org/10.1177/0706743720957825 PMID: 32909832
Arlinghaus KR, Johnston CA. The importance of creating habits
and routine. Am J Lifestyle Med 2019; 13(2): 142-4.
http://dx.doi.org/10.1177/1559827618818044 PMID: 30800018
Alfian SD, Thurfah JN, Griselda M, Puspitasari IM. Sleep
disturbances and depression levels among general indonesian
population: A national survey. Clin Pract Epidemiol Ment Health
2024; 20(1)
http://dx.doi.org/10.2174/0117450179326359240903045716
PMID: 39850107

Zou H, Zhou H, Yan R, Yao Z, Lu Q. Chronotype, circadian
rhythm, and psychiatric disorders: Recent evidence and potential
mechanisms. Front Neurosci 2022; 16: 811771.
http://dx.doi.org/10.3389/fnins.2022.811771 PMID: 36033630
Riachi E, Holma J, Laitila A. Psychotherapists’ views on triggering
factors for psychological disorders. Discover Psychology 2022;
2(1): 44.

http://dx.doi.org/10.1007/s44202-022-00058-y PMID: 40477882
Kozubal M, Szuster A, Wielgopolan A. Emotional regulation
strategies in daily life: the intensity of emotions and regulation
choice. Front Psychol 2023; 14: 1218694.
http://dx.doi.org/10.3389/fpsyg.2023.1218694 PMID: 37645071
Saccaro LF, Giff A, De Rossi MM, Piguet C. Interventions
targeting emotion regulation: A systematic umbrella review. J
Psychiatr Res 2024; 174: 263-74.
http://dx.doi.org/10.1016/j.jpsychires.2024.04.025
38677089

Nowakowska-Domagata K, Podlecka M, Sadowski K, Pietras T,
Mokros E. The relationship between chronotype, dispositional
mindfulness and suicidal ideation among medical students:
Mediating role of anxiety, insomnia and social dysfunction. ] Sleep
Res 2023; 32(4): e13823.

http://dx.doi.org/10.1111/jsr.13823 PMID: 36682738

Alloy LB, Walsh RFL, Smith LT, et al. Circadian, reward, and
emotion systems in teens prospective longitudinal study: Protocol
overview of an integrative reward-circadian rhythm model of first
onset of bipolar spectrum disorder in adolescence. BMC
Psychiatry 2023; 23(1): 602.
http://dx.doi.org/10.1186/s12888-023-05094-z PMID: 37592214
Guendelman S, Medeiros S, Rampes H. Mindfulness and Emotion

PMID:

PMID:


http://dx.doi.org/10.1016/j.heliyon.2022.e09439
http://www.ncbi.nlm.nih.gov/pubmed/35601229
http://dx.doi.org/10.2174/1745017901814010033
http://www.ncbi.nlm.nih.gov/pubmed/29541149
http://dx.doi.org/10.3390/jcm12155162
http://www.ncbi.nlm.nih.gov/pubmed/37568562
http://dx.doi.org/10.1186/s12916-024-03585-8
http://www.ncbi.nlm.nih.gov/pubmed/39267052
http://dx.doi.org/10.1016/S2215-0366(22)00043-8
http://www.ncbi.nlm.nih.gov/pubmed/35397800
http://dx.doi.org/10.3389/fpubh.2022.896843
http://www.ncbi.nlm.nih.gov/pubmed/35757645
http://dx.doi.org/10.1037/a0034396
http://www.ncbi.nlm.nih.gov/pubmed/24377402
http://dx.doi.org/10.1016/j.jad.2018.04.049
http://www.ncbi.nlm.nih.gov/pubmed/29665518
http://dx.doi.org/10.31887/DCNS.2007.9.3/efrank
http://www.ncbi.nlm.nih.gov/pubmed/17969869
http://dx.doi.org/10.1192/bjp.bp.110.090209
http://www.ncbi.nlm.nih.gov/pubmed/21525516
http://dx.doi.org/10.1016/S0140-6736(13)60855-7
http://www.ncbi.nlm.nih.gov/pubmed/23663951
http://dx.doi.org/10.1111/eip.70019
http://www.ncbi.nlm.nih.gov/pubmed/39925211
http://dx.doi.org/10.2174/17450179-v19-e230419-2022-53
http://www.ncbi.nlm.nih.gov/pubmed/37916199
http://dx.doi.org/10.2174/17450179-v19-e230419-2022-50
http://www.ncbi.nlm.nih.gov/pubmed/37916197
http://dx.doi.org/10.3390/jcm13154433
http://www.ncbi.nlm.nih.gov/pubmed/39124700
http://dx.doi.org/10.1111/bdi.70026
http://www.ncbi.nlm.nih.gov/pubmed/40152415
http://dx.doi.org/10.1007/s11920-016-0712-3
http://www.ncbi.nlm.nih.gov/pubmed/27338753
http://dx.doi.org/10.1080/07420528.2019.1644344
http://www.ncbi.nlm.nih.gov/pubmed/31368369
http://dx.doi.org/10.1016/j.smrv.2024.101930
http://www.ncbi.nlm.nih.gov/pubmed/38761649
http://dx.doi.org/10.1177/0706743720957825
http://www.ncbi.nlm.nih.gov/pubmed/32909832
http://dx.doi.org/10.1177/1559827618818044
http://www.ncbi.nlm.nih.gov/pubmed/30800018
http://dx.doi.org/10.2174/0117450179326359240903045716
http://www.ncbi.nlm.nih.gov/pubmed/39850107
http://dx.doi.org/10.3389/fnins.2022.811771
http://www.ncbi.nlm.nih.gov/pubmed/36033630
http://dx.doi.org/10.1007/s44202-022-00058-y
http://www.ncbi.nlm.nih.gov/pubmed/40477882
http://dx.doi.org/10.3389/fpsyg.2023.1218694
http://www.ncbi.nlm.nih.gov/pubmed/37645071
http://dx.doi.org/10.1016/j.jpsychires.2024.04.025
http://www.ncbi.nlm.nih.gov/pubmed/38677089
http://dx.doi.org/10.1111/jsr.13823
http://www.ncbi.nlm.nih.gov/pubmed/36682738
http://dx.doi.org/10.1186/s12888-023-05094-z
http://www.ncbi.nlm.nih.gov/pubmed/37592214

Stress and Rhythm Dysregulation among Health Workers

[65]

[66]

[67]

[68]

[69]

[70]

[71]

Regulation: Insights from Neurobiological, Psychological, and
Clinical Studies. Front Psychol 2017; 8: 220.
http://dx.doi.org/10.3389/fpsyg.2017.00220 PMID: 28321194
Flores-Kanter PE, Moretti L, Medrano LA. A narrative review of
emotion regulation process in stress and recovery phases. Heliyon
2021; 7(6): e07218.
http://dx.doi.org/10.1016/j.heliyon.2021.e07218 PMID: 34179528
Sylvia LG, Alloy LB, Hafner JA, Gauger MC, Verdon K, Abramson
LY. Life events and social rhythms in bipolar spectrum disorders:
a prospective study. Behav Ther 2009; 40(2): 131-41.
http://dx.doi.org/10.1016/j.beth.2008.04.003 PMID: 19433144
Picardi A, Filastro A. Development and validation of a self-report
measure of existential well-being. Clin Pract Epidemiol Ment
Health 2025; 21(1): e17450179366317.
http://dx.doi.org/10.2174/0117450179366317250410071321
PMID: 40688403

Frank E, Swartz HA, Kupfer DJ. Interpersonal and social rhythm
therapy: Managing the chaos of bipolar disorder. Bipolar
Disorder. Routledge 2001.

McMurran M, Crawford M], Reilly J, et al. Psychoeducation with
problem-solving (PEPS) therapy for adults with personality
disorder: A pragmatic randomised controlled trial to determine
the clinical effectiveness and cost-effectiveness of a manualised
intervention to improve social functioning. Health Technol Assess
2016; 20(52): 1-250.

http://dx.doi.org/10.3310/hta20520 PMID: 27431341

Smits M, Kim CM, van Goor H, Ludden GDS. From digital health
to digital well-being: Systematic scoping review. ] Med Internet
Res 2022; 24(4): e33787.

http://dx.doi.org/10.2196/33787 PMID: 35377328

Rabelo JL, Cruz BF, Ferreira JDR, Viana BM, Barbosa IG.
Psychoeducation in bipolar disorder: A systematic review. World J

(73]

[74]

[77]

Psychiatry 2021; 11(12): 1407-24.
http://dx.doi.org/10.5498/wjp.v11.i12.1407 PMID: 35070785
Seyyedi Nasooh Abad M, Aemmi SZ, Turati G, Esmaily H.
Effectiveness of the motivational interviewing technique on self-
efficacy and self-esteem in women facing/experiencing intimate
partner violence. Arch Psychiatr Nurs 2025; 57: 151938.
http://dx.doi.org/10.1016/j.apnu.2025.151938 PMID: 40816774
Maassen EF, Maathuis L, Regeer BJ, Kupka RW, Regeer EJ.
Prodromal symptoms of a first manic episode: a qualitative study
to the perspectives of patients with bipolar disorder and their
caregivers’. Int ] Bipolar Disord 2024; 12(1): 38.
http://dx.doi.org/10.1186/s40345-024-00360-9 PMID: 39542978
Alvarez-Cadenas L, Garcia-Vazquez P, Ezquerra B, et al. Detection
of bipolar disorder in the prodromal phase: A systematic review of
assessment instruments. ] Affect Disord 2023; 325: 399-412.
http://dx.doi.org/10.1016/j.jad.2023.01.012 PMID: 36623571
Roncone R, Mazza M, Ussorio D, et al. The questionnaire of family
functioning: A preliminary validation of a standardized instrument
to evaluate psychoeducational family treatments. Community
Ment Health ] 2007; 43(6): 591-607.
http://dx.doi.org/10.1007/s10597-007-9093-8 PMID: 17619149
Falloon IRH, Held T, Roncone R, Coverdale JH, Laidlaw TM.
Optimal treatment strategies to enhance recovery from
schizophrenia. Aust N Z ] Psychiatry 1998; 32(1): 43-9.
http://dx.doi.org/10.3109/00048679809062704 PMID: 9565182

Fristad MA, Gavazzi SM, Mackinaw-Koons B. Family
psychoeducation. Biol Psychiatry 2003; 53(11): 1000-8.
http://dx.doi.org/10.1016/S0006-3223(03)00186-0 PMID:

12788245

World medical association declaration of Helsinki. JAMA 2025;
333(1): 71-4.

http://dx.doi.org/10.1001/jama.2024.21972 PMID: 39425955

DISCLAIMER: The above article has been published, as is, ahead-of-print, to provide early visibility but is not the final version.
Major publication processes like copyediting, proofing, typesetting and further review are still to be done and may lead to changes in
the final published version, if it is eventually published. All legal disclaimers that apply to the final published article also apply to this
ahead-of-print version.



http://dx.doi.org/10.3389/fpsyg.2017.00220
http://www.ncbi.nlm.nih.gov/pubmed/28321194
http://dx.doi.org/10.1016/j.heliyon.2021.e07218
http://www.ncbi.nlm.nih.gov/pubmed/34179528
http://dx.doi.org/10.1016/j.beth.2008.04.003
http://www.ncbi.nlm.nih.gov/pubmed/19433144
http://dx.doi.org/10.2174/0117450179366317250410071321
http://www.ncbi.nlm.nih.gov/pubmed/40688403
http://dx.doi.org/10.3310/hta20520
http://www.ncbi.nlm.nih.gov/pubmed/27431341
http://dx.doi.org/10.2196/33787
http://www.ncbi.nlm.nih.gov/pubmed/35377328
http://dx.doi.org/10.5498/wjp.v11.i12.1407
http://www.ncbi.nlm.nih.gov/pubmed/35070785
http://dx.doi.org/10.1016/j.apnu.2025.151938
http://www.ncbi.nlm.nih.gov/pubmed/40816774
http://dx.doi.org/10.1186/s40345-024-00360-9
http://www.ncbi.nlm.nih.gov/pubmed/39542978
http://dx.doi.org/10.1016/j.jad.2023.01.012
http://www.ncbi.nlm.nih.gov/pubmed/36623571
http://dx.doi.org/10.1007/s10597-007-9093-8
http://www.ncbi.nlm.nih.gov/pubmed/17619149
http://dx.doi.org/10.3109/00048679809062704
http://www.ncbi.nlm.nih.gov/pubmed/9565182
http://dx.doi.org/10.1016/S0006-3223(03)00186-0
http://www.ncbi.nlm.nih.gov/pubmed/12788245
http://dx.doi.org/10.1001/jama.2024.21972
http://www.ncbi.nlm.nih.gov/pubmed/39425955

	[1. INTRODUCTION]
	1. INTRODUCTION
	1.1. Study Aim

	2. METHODS
	2.1. Design
	2.2. Study Sample
	2.3. Study Instruments
	2.3.1. Demographic and Work-Related Questionnaire
	2.3.2. Patient Health Questionnaire – 9 item (PHQ-9)
	2.3.3. Biological Rhythms Interview of Assessment in Neuropsychiatry (BRIAN)

	2.4. Statistical Analysis

	3. RESULTS
	4. DISCUSSION
	4.1. Implications for Research
	4.2. Implications for Clinical Practice

	5. LIMITATIONS 
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


