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ABSTRACT

Background: Higher time in sedentary behavior and insufficient physical activity are very common in bipolar disorder (BD).
Whereas physical activity and exercise offer significant benefits across mental health, brain health, and heart health in BD. The
International Society for Bipolar Disorders Nutrition and Exercise Task Force (NEXT) synthesized evidence to evaluate the im-
pacts of sedentary behavior, physical activity, and exercise on illness course, physical health, and treatment outcomes.
Methods: A best-evidence synthesis was conducted using a question-and-answer format. We searched PsycINFO, SPORTDiscus,
Embase, PubMed, and Web of Science from inception to March 1st, 2026, supplemented by reference lists and existing guidelines.
Search terms included combinations of physical activity, exercise, sedentary behavior, and bipolar disorder-related terms.
Results: Observational studies show that individuals with BD exhibit significantly higher sedentary behavior and lower physi-
cal activity compared to the general population, with notable discrepancies between self-reported and objective measurements.
Evidence on physical activity's protective role against BD onset is mixed, with some prospective and Mendelian randomization
studies suggesting reduced risk, while others report bidirectional or null associations. Preliminary findings from clinical trials
indicate that exercise improves overall functioning, reduces mood episode frequency and hospitalizations, and alleviates de-
pressive symptoms, with one pilot study showing an 82% antidepressant response rate. Exercise also shows potential to reduce
anxiety and improve sleep, though robust data are limited.

Conclusions: Despite limited high-quality evidence, physical activity and exercise demonstrate promising physical and mental
health benefits for individuals with BD. Future research should prioritize multicenter randomized controlled trials, enhanced
assessment tools, and accessible, tailored programs to integrate physical activity into routine BD management.
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1 | Introduction

Bipolar disorder (BD) is associated with elevated rates of obesity,
metabolic syndrome, and early onset cardiovascular disease
[1-3]. Individuals with BD face a 76% higher risk of cardiovas-
cular morbidity and mortality compared to the general popu-
lation [4]. The drivers of this excess burden are multifactorial,
including inequities in health care access [5], adverse metabolic
effects of pharmacotherapy [6], and poor lifestyle factors such as
unhealthy dietary patterns, prolonged sedentary behavior (SB),
low levels of physical activity (PA), and limited engagement in
exercise [7-9].

It is well established that people with BD struggle to meet the
public health recommendations for PA, and spend a dispropor-
tionally high amount of time in SB [7, 10]. Although related, PA
and SB are different constructs [11-13]. This position statement
adopts the definitions outlined in the World Health Organization
(WHO) guidelines on PA and SB [11]: SB refers to any waking be-
havior characterized by energy expenditure below 1.5 metabolic
equivalents of task (MET), typically while seated or reclined.
PA encompasses any body movement that results in energy ex-
penditure (>1.5 MET). Exercise is a structured subset of PA and
generally has the aim to improve or maintain physical fitness
(e.g., cardiovascular endurance, muscular strength, body com-
position). Two additional dimensions are important when exam-
ining the health effects of PA: its intensity (e.g., light, moderate,
and vigorous), and domain (e.g., leisure, occupational, house-
hold, transport).

On an absolute scale, light intensity PA refers to activities
of 1.5 but less than 3 METs (e.g., walking, bathing, washing
dishes), moderate intensity PA includes activities ranges from
3 to 5.9 MET (e.g., brisk walking, recreational swimming,
carrying boxes), and vigorous intensity PA comprises activi-
ties of 6 or more MET (e.g., jogging or running, swimming
laps, heavy yard work) [14, 15]. These activities may occur in
different domains: leisure time activities, involving activities
on non-work undertaken for enjoyment and personal fulfill-
ment (e.g., sports participation, exercise conditioning, or rec-
reational activities), occupational activities, encompassing
tasks performed during paid or voluntary work (e.g., bakery,
manual labor, construction work), household activities, con-
sisting of domestic tasks conducted at home (e.g., cleaning,
childcare, gardening) and transport/commuting activities,
related to travel to and from locations (e.g., walking, cycling)
[11]. Regardless of the domain, the WHO recommends that
adults should accumulate 150-300 min/week of moderate in-
tensity, or 75-150 min of vigorous intensity, or a combination
of both, while children and adolescents should engage in at
least 60 min of moderate-to-vigorous daily. WHO guidelines
also emphasize regular muscle strengthening activities for all
ages (5-17years; 18—-64 years; over 65years), such as resistance
training or body-weight exercises [11].

Unlike PA, the WHO guidelines [11] do not provide explicit
thresholds for SB. Instead, they broadly recommend mini-
mizing sedentary time across the lifespan, notably prolonged
bouts (e.g., more than 2h), and total volume of SB. However,
evidence suggests that spending more than 6 to 8h per day
sedentary increases the risks of cardiovascular diseases

[16, 17] and all-cause mortality in the general population [18].
Prolonged sedentary time is also associated with a range of
mental health conditions, including depression, anxiety,
schizophrenia, and BD [19-21].

PA and exercise are consistently associated with physical
and transdiagnostic mental health benefits. PA lowers the
risk of premature mortality and a wide spectrum of chronic
diseases [22], including metabolic syndrome [23], type 2 dia-
betes [24], cardiovascular disease [25], metabolic associated
fatty liver disease [26], overweight/obesity [27], dementia [28],
depression [29] and anxiety [30]. Additionally, exercise has
demonstrated efficacy as an adjunctive treatment for mental
disorders [31-37], and is already included in many mental
health guidelines [38-40].

Despite these benefits, the current guidelines for BD remain
limited in their practical recommendations for SB, PA, and
exercise. The 2018 guidelines from the Canadian Network
for Mood and Anxiety Treatments (CANMAT) and the
International Society for Bipolar Disorders (ISBD) emphasize
the significance of managing PA in conjunction with psycho-
logical or pharmacological interventions, with an additional
focus on mitigating the risk of cognitive decline [41]. The
National Institute for Health and Care Excellence (NICE)
Guidelines for BD assessment and management recommend
at least an annual assessment of PA levels, but do not provide
specific guidance on SB, PA, and exercise [42]. Broader mental
health guidelines have begun incorporating lifestyle interven-
tions, but their focus often lies outside BD. For example, the
CANMAT 2024 guidelines [40] address lifestyle interventions
in the context of perinatal mood, anxiety, and related disor-
ders (PMADs), particularly postpartum depression [43-51].
Similarly, the Royal Australian and New Zealand College of
Psychiatrists (ANZCP) guidelines describe the potential ben-
efits of exercise in BD, such as improved quality of life and
antidepressant effects, but do not address SB and PA [52].
The World Federation of Societies of Biological Psychiatry
(WFSBP) and Australasian Society of Lifestyle Medicine
(ASLM) guidelines are targeted toward major depressive dis-
order (MDD) [39], while the European Psychiatric Association
(EPA) guidelines [38] provide no BD-specific recommenda-
tion for SB, PA, and exercise. Collectively, existing guidelines
do not offer comprehensive BD-specific recommendations in
these areas.

Given the well-documented benefits of PA and exercise for physical
and mental health in the general population and the limited guid-
ance for BD, the International Society for Bipolar Disorders (ISBD)
established the “Nutrition and Exercise Task Force” (NEXT). NEXT
brings together a multidisciplinary team of psychiatrists, psychol-
ogists, physiotherapists, professionals of physical education, di-
etitians, and other experts. Its overarching goals are to produce
evidence-based position papers on nutrition and exercise in BD; to
support psychiatrists and allied professionals by providing guid-
ance on the role of lifestyle factors in illness risk, course, treatment
response, and medical comorbidities, and to advance understand-
ing and advocate for the routine use of evidence-based lifestyle
approaches as potential adjunctive treatments. NEXT also aims to
foster research by broadening perspectives on lifestyle approaches,
stimulating the generation of new knowledge in this field.
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The specific aims of this consensus paper are:

1. To critically appraise the literature related to SB, PA, and
exercise in BD.

2. To review the evidence on the role of exercise in relation to
illness risk, course, treatment response, medical comorbid-
ities, and its potential as an adjunctive treatment for acute
episodes and long-term prophylaxis

3. To provide researchers with a comprehensive overview of
PA, SB, and exercise and encourage further investigation
and innovation in this area.

To address these aims, we conducted a best evidence synthesis
in a question-and-answer format to address these crucial issues.
Where BD specific evidence was lacking, we drew upon data
from related mental disorders (e.g., MDD) or from the general
population as proxies, in order to identify critical gaps and high-
light priorities for further research.

2 | Methods

The task force identified nine critical questions relevant for clin-
ical care based on expert opinion through discussion among
its members. To answer these questions, literature searches
were conducted for relevant studies published in English using
searches of electronic databases (PsycINFO, SPORTDiscus,
Embase, PubMed, and Web of Science databases) from inception
to March 1st, 2026, an inspection of references list, and a review
of other guidelines and major reports for people with mood dis-
orders and BD. We also reviewed recent consensus statements
and guidelines on PA and SB for the general population [11, 53].
General searches were conducted independently by two review-
ers, with discrepancies resolved through consensus. Filters in-
cluded English-language studies and human participants. Gray
literature, such as conference abstracts, was excluded to focus
on peer-reviewed publications. Eligible studies included obser-
vational, interventional, randomized controlled trials (RCTs),
review and meta-analysis involving individuals with BD, focus-
ing on SB, PA, or exercise outcomes. Studies were excluded if
they lacked BD-specific data or were not published in English.

The literature search was conducted using the following terms:
(physical activity OR exercise OR sedentary behavior) AND
(bipolar OR bipolar disorder OR Mania OR Bipolar Affective
Disorders OR Manic-Depressive Psychosis).

Considering the recommendation regarding PA made by the
WHO is expressed in minutes per week [11], NEXT adopted the
criteria to express PA in minutes per week (min) and SB in min-
utes per day (min). Due to heterogeneity in study designs and
measurement methods, a narrative best-evidence synthesis was
employed, prioritizing studies with objective PA/SB measures
and higher methodological quality.

3 | Results

To address the nine questions of NEXT, we identified studies in-
volving individuals with BD, encompassing SB, PA, or exercise

outcomes according to the following designs: Twenty-eight ob-
servational studies [54-81], 11 interventional studies [82-93],
four study protocols [94-97], three reviews [89, 98, 99], 11 sys-
tematic reviews [4, 10, 46, 54, 100-106|, and three meta-reviews
or umbrella reviews [32, 36, 37]. Additionally, we identified
studies with other mental disorder populations that are relevant
to our research questions, categorized by the following designs:
seven observational studies [19, 21, 107-111], one interventional
study [112], one study protocol [113], six reviews [114-119], 10
systematic reviews [33, 120-128], three meta-reviews or um-
brella reviews [36, 129, 130], and one consensus study [131].

3.1 | How Much PA and SB Do People With BD
Engage in Relative to the General Population?

Vancampfort et al. performed a systematic review and meta-
analysis, summarizing studies from inception until February
1, 2016, which identified six studies concerning PA and bipolar
disorders (279 individuals total—objective or subjective mea-
sure). The common metric across included studies was total
PA, which encompasses all intensities of PA per day (e.g., low
intensity, moderate intensity, and vigorous intensity), with dura-
tions varying from 98.4 to 287.6 min, with estimates of 98.4 min
[78], 127.6 min [63], 137.0 min [78], 229 min [60], 285.7 min [118],
and 287.6min [119]. Regarding moderate-intensity PA, the du-
rations varying from 8.4 to 168.5min, with estimates of 8.4min
[112], 28.7min [78], 80.1 min [76], and 168.5min [77], while the
duration of vigorous-intensity PA ranges from 5.8 to 56.3min,
with estimates of 4.9min [112], 5.8 min [78], 39.7min [77], and
56.3min [76]. Important to highlight that even the value of the
summarized studies, the lack of current mood states during data
collection may have introduced bias into the results.

Considering mood states, a recent study by Monteiro et al. [66]
evaluated depressive symptoms using the Hamilton Depression
Rating Scale (HAM-D) and manic symptoms using the Young
Mania Rating Scale (YMRS) at the beginning of a PA data
collection. The study demonstrated that subjects with BD
in the depressive phase (n=15; HAM-D=13.6+5.8 points;
YMRS =2.9+2.7 points) exhibited a significantly lower duration
of moderate-intensity PA, with a duration of 102 +89min, com-
pared to those in the manic phase (n=11; HAM-D=6.9+4.5
points; YMRS=11.8+2.1 points), who engaged in moderate-
intensity PA with a duration of 206 + 144 min.

More recent studies employing objective measures have re-
ported weekly averages ranging from 98 to 238 min of moderate-
intensity PA, with estimates of 98 min [55, 60] 155min [56],
and 238 min [58]. These values suggest that many individuals
with BD fall short of the WHO guidelines of 150-300min of
moderate-to-vigorous PA for adults, though some may approach
the lower threshold. Despite the absence of studies documenting
the comparing PA of adolescents or older adults with BD with
their peers without BD, Jeweel et al. demonstrated that adoles-
cents with BD were significantly less likely to report engaging in
regular PA compared to the control group [61].

Regarding SB, the meta-analysis by Vancampfort et al. [10]
estimated that the total daily time spent in SB was 613 min.
Research employing objective accelerometry [60] confirmed

Bipolar Disorders, 2026

30f 17



TABLE1 | Factors to be considered in the interpretation of results from studies evaluating PA and SB in individuals with BD.

Factor

Description

Mood state

Circadian rhythm
desynchronization

Geographic factors

Source of the sample
(outpatient vs. inpatient)

Community vs. inpatient

Intensity of the PA

Individuals in mood states (mania or depressive episodes) with higher levels of activation
may have higher PA levels both in subjective and objective assessments [79]

PA - Individuals in the manic phase engaged in moderate-vigorous
PA (p<0.05) in a greater duration (206 min) compared to those in the
euthymic phase (125min) or the depressive phase (102min) [66]

SB - Individuals in the depressive phase (428 min) engaged in SB (p>0.05) for a greater duration
than manic phase (321 min) compared to those in the euthymic phase (368 min) [66]

Peak in activity during the morning, decline in activity during the night
and increased variability when compared BD I with BD II [70, 74]

Duration of moderate PA
USA (98 min) [60]
Brazil (113 min) [56]
Brazil (137 min) [66]
Belgium (168 min) [77]
Denmark (238 min) [58]
Poland (465min) [59]
Duration of SB
Brazil (377 min) [66]
Brazil (480min) [56]
Belgium (613 min) [10]
Poland (630min) [59]
USA (812min) [60]
Mixed sample of outpatients and inpatients (543 min) [10]
Outpatient (647 min) individuals showed similar levels of daily SB [10]

Patients in community settings had a lower level of PA (128 min),
compared to those in inpatient settings (286 min) [10]

PA at a light intensity (1071 min), vigorous intensity PA (161 min) [10]
Light intensity PA (2063 min) and vigorous intensity (O min) [56]

Abbreviations: BD, bipolar disorders; PA, physical activity; SB, sedentary behavior.

these findings, showing that people with BD spend significantly
more time sedentary compared to healthy controls (812min vs.
539 min).

As previously mentioned, various factors can influence the accu-
mulation of PA and SB time, including the data collection strategy
(objective or subjective), the intensity of the PA (total PA, moderate
PA, or vigorous PA), and mood state. Furthermore, for BD, we em-
phasize the geographic factors (country) and the characteristics of
subjects with BD, distinguishing between outpatient and inpatient
statuses, as outlined in Table 1. A prior study indicated that the
“built environment”, encompassing the surroundings in which in-
dividuals reside and work, influences PA [132]. Attributes of the
built environment, such as destination accessibility, connectivity,
walking and cycling infrastructure, safety, and esthetics, are posi-
tively correlated with physical activity [133]. Furthermore, meteo-
rological variables and social contexts exert influences on PA and

SB [134]. Consequently, research on PA and SB in individuals with
bipolar disorders requires a more detailed examination of these
factors.

The NEXT Task Force identified several critical issues for
interpretation (Table 1). The first one relates to the variabil-
ity in psychomotor activity and energy, which is a hallmark
feature of BD, noted since Kraepelin's early description [135].
Some authors argue [136] that fluctuation in the energy levels
should be considered a primary symptomatic dimension of BD.
However, in DSM-5 [137], mood alteration remains the core
diagnostic criterion for a diagnosis of a depressive or a manic/
hypomanic episode, with increased or decreased psychomo-
tor activity and energy listed as secondary features. While in
the general population, PA levels are not strongly influenced
by mood fluctuations, it may not be the case for individuals
with BD. Some researchers [102] have therefore proposed
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the construct of “Activation”, integrating DSM-5 symptoms
dimensions observable at both the behavioral (psychomotor
agitation/retardation) and subjective levels (levels of energy).

In the same way, it is well known that individuals with BD often
experience substantial intra-day and diurnal variability in en-
ergy levels. SB can be conceptualized not only as total time spent
sedentary but also in terms of its pattern, including timing of
the day, duration, and frequency of bouts and breaks [138]. For
example, Shou et al. [70] investigated motor activity patterns
among euthymic persons with different subtypes of mood dis-
orders (BD type I or II) compared to unaffected controls. After
adjusting for the influence of age, gender, body mass index, and
medication usage, BD I participants showed lower median lev-
els of activity intensity in the latter part of the day and greater
variability in the afternoon compared with controls. In contrast,
Tanaka et al. [74] demonstrated individuals with BD exhibit a
pronounced morning activity peak followed by a steep decline
in activity during the night, suggesting distinctive circadian-
related activity profiles; such patterns may provide additional
objective markers of illness course or subtype, complementing
symptom-based assessments.

In summary, individuals with BD consistently spend more time
in SB and often fail to meet recommended levels of PA com-
pared with the general population. Furthermore, their PA and
SB patterns appear closely tied to fluctuations in energy and
psychomotor activity, which vary with illness stage and circa-
dian rhythms. These findings highlight the need for research
that goes beyond total time measures to capture the temporal
patterns and variability of activity, which may have diagnostic
and prognostic value in BD.

3.2 | What Is the Evidence of the Efficacy
of Exercise in Bipolar Depression?

Currently, we found four randomized controlled trial study pro-
tocols [94-97, 113] being carried out involving BD and exercise,
using strength exercise, high-intensity interval training (HIIT),
aerobic exercise, or aerobic + strength exercise protocols.
Additionally, studies with yoga, a holistic multi-dimensional
health and well-being system, focused on the mind and its func-
tions with multi-component mind-body practices, including
physical postures and movement, breathing exercises, relax-
ation, and mindfulness and meditation [131] were identified in
subjects with BD. Although it does not correspond to direct in-
tervention through physical exercise but focuses on behavioral
modification strategies for exercise practice, counseling inter-
ventions aimed at enhancing aerobic fitness [82] or a combina-
tion of nutrition, exercise, and wellness [90] were identified.

Two studies evaluated the acute response (a single session that
induces immediate, temporary physiological alterations) of ex-
ercise in BD. The research conducted by Shickh and collabo-
rators [88], which examined exercise preference and tolerance
in 107 youths with BD, revealed that exercise preference was
significantly associated with lower cardiorespiratory fitness
and higher perceived exertion, while higher exercise preference
was associated with a history of psychiatric hospitalization.
The lower exercise tolerance in youth with BD was significantly

associated with female sex, elevated perceived exertion, and
non-Caucasian ethnicity. A recent study [87] that included eight
BD patients and eight controls demonstrated that continuous
moderate-intensity exercise and high-intensity interval training
(HIIT) produced beneficial autonomic and mood responses in
patients with bipolar disorder and healthy controls.

Considering the number of study protocols available on the
relationship between exercise and BD, indicating that more
evidence may emerge in the near future. We highlight that to
better understand the impact of exercise on BD, it's important
to consider the biopsychosocial model [36, 116], which includes
biological benefits such as neurotransmitter systems, decreased
inflammation, and neurogenesis, psychological benefits such
as self-esteem and self-efficacy, and social benefits such as sig-
nificant interactions. Objective assessments of physical fitness,
including muscular strength and cardiorespiratory fitness, can
strengthen the link between physical fitness and symptoms
of BD.

Regarding the available studies with BD samples, these are
predominantly pilot studies. The pilot study of Weinstock et al.
[93] showed yoga intervention by 10weeks results in signifi-
cant improvement in depression compared to control condition.
Other pilot studies involving gigong/tai chi interventions [86]
or concentrate on self-management sessions, symptom control,
healthy habits, and provider engagement [83], demonstrated
feasibility for individuals with BD. The pilot trial conducted by
Lafer et al. [84], examined the impact of 12weeks, three times
per week of exercise (aerobics and strength exercises) interven-
tion on individuals with BD. The study involved 15 subjects with
BD, utilized the Montgomery Asberg Depression Rating Scale
(MADRS), and demonstrated that 82% of participants exhibited
an antidepressant response, characterized by a reduction ex-
ceeding 50% in depressive symptoms. Additionally, 45% of these
patients met the criteria for complete remission. The baseline
MADRS score observed was 23.6 + 8.3 points, and post interven-
tion, the score decreased to 10.2 +4.8 points.

Different meta-analyses summarized and showed the antide-
pressant effect of PA on MDD (33, 35, 114, 125, 127], but on BD
we identified only one. Li and colleagues [101] summarized
the effectiveness of exercise interventions on depressive and
manic symptoms in patients with BD. Of the seven studies
included, only four [83, 86, 91, 93], already cited here, were
published in the databases considered for this research, while
three additional studies are accessible via Wanfang Data, a
prominent Chinese academic information service. The au-
thors demonstrated a significant effect (p <0.05) of these in-
terventions on depressive symptoms (effect size =0.63, 95%
CI: —-1.11 to —0.14), and not a significant effect on manic
symptoms (p > 0.05).

In summary, it is well documented that exercise is efficacious
in treating MDD and reducing depressive symptoms severity.
Different forms of exercise, such as aerobics (walking, running),
strength, and yoga, have an antidepressant effect. Children and
adolescents, as well as adults and the elderly, can benefit from
the antidepressant effect of exercise. Different biases are iden-
tified in all meta-analyses, but after sub-analysis, considering
most of these biases, the antidepressant effect persists.

Bipolar Disorders, 2026
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Given the extant evidence, exercise has the potential to reduce
depressive symptoms in people with BD.

3.3 | Why Is Promoting PA Critical for Physical
Health and Psychosocial Outcomes in People With
BD?

The benefits of PA are established in the WHO guidelines, sup-
ported by strong evidence (“A” certainty) that PA and SB in-
fluence multiple health outcomes. Specifically, regular PA and
reduced SB lower the risk of adiposity-related outcomes such as
overweight, obesity, or high body mass index, diabetes mellitus,
cardiovascular disorders, osteoporosis, metabolic syndrome,
and obesity [11, 139, 140]. Additionally, PA promotes cardiore-
spiratory fitness and muscular strength, both of which are ro-
bust predictors of morbidity and mortality across populations
[141-143].

Considering that people with BD consistently show to en-
gage in lower time of PA [55, 56, 58] and higher time of SB
[56, 60, 77], as a result, they face disproportionately high risk
for developing metabolic syndrome [106], diabetes mellitus
[104], osteoporosis [62], obesity or metabolic syndrome [144],
metabolic associated fatty liver disease and cardiovascular
disorders [122]. Weight gain, which is related to most diseases
mentioned, often occurs with medications such as antidepres-
sants and antipsychotics [109, 120, 128]. As a consequence,
epidemiological studies further confirm excess mortality rates
from natural causes, especially cardiovascular and cerebro-
vascular disease in people with BD [4]. Despite this elevated
risk profile, research [130] specifically examining whether
increasing PA or decreasing SB can mitigate these medical
comorbidities in BD remains limited. This gap hinders the de-
velopment of evidence-based, disorder-specific recommenda-
tions for PA and SB in BD care.

Beyond general health, PA also confers psychosocial bene-
fits. Evidence from other mental disorders indicates that PA
can improve self-esteem, reduce internalized stigma, and
enhance self-efficacy, defined as one's belief in one's own
abilities to execute a task and achieve predetermined objec-
tives [62, 116, 145], such psychosocial outcomes may be par-
ticularly important for individuals with BD, who often face
challenges of social isolation and diminished self-efficacy,
both of which are negatively associated with lower PA partic-
ipation [99]. Enhancing self-efficacy through engagement in
PA may not only foster sustained PA but also improve illness
self-management, social connectedness, and overall quality
of life. These psychosocial dimensions may therefore serve
as critical mechanisms by which PA contributes to improved
outcomes in BD, complementing its well-documented physi-
cal health effects. McCartan et al. [98] summarized effective
strategies to promote PA in BD based on a systematic review
of qualitative evidence. They identified the importance of clin-
ical stability in BD, consideration of gender differences, the
influence of stigma, and financial constraints for people with
BD participating in PA. Additionally, they identified practical
challenges such as adverse weather conditions, transportation
issues, and insecurity that affect regular PA participation.
The absence of skill, expertise, or confidence also was a factor

hampering engagement in PA by people with BD. In addition,
environmental variables, including the built environment, ur-
banicity and green space availability, affect both BD and PA.
Ultimately, technology-driven PA monitoring may enlighten
individuals with BD about their PA time.

In summary, people with BD are at a heightened risk of a wide
range of other medical comorbidities and excess mortality.
While the general health benefits of PA are firmly established in
the general population, and its psychosocial benefits are increas-
ingly recognized in mental health contexts, disorder-specific
evidence in BD is still scarce. Future research should prioritize
longitudinal and interventional studies to clarify how PA inter-
ventions, and reductions in SB, can simultaneously address the
medical and psychosocial vulnerabilities of this population.

3.4 | IsThere a Relationship Between PA
and the Course of Illness and Outcomes of BD?

Evidence investigating whether PA affects the course and
progression of BD is still limited. One of the few available
studies, conducted by Ng et al. [67], provides preliminary
insights. Their findings suggest that patients who remained
physically active during their treatment exhibited higher lev-
els of overall functioning across several domains, including
autonomy, occupational functioning, cognitive performance,
financial management, interpersonal relationships, and lei-
sure engagement. Conversely, reduced activity was associated
with greater frequency of mood episodes and increased like-
lihood of psychiatric hospitalizations [67]. These observations
align with broader evidence linking behavioral activation and
structured daily routines to improved outcomes in BD, high-
lighting the potential of PA as a mood stabilizing, and poten-
tially cognition-enhancing factor within illness management.
Preliminary findings [64] further suggest that maintaining PA
may serve a protective role against relapses, while declines in
PA participation could act as an early warning sign of clin-
ical deterioration. Despite these promising indications, the
evidence base remains sparse. A pilot study integrating nu-
trition, exercise, and wellness [91], demonstrated intervention
efficacy, evidenced by increased weekly exercise duration and
reduced depression and illness severity throughout the study
period. Few studies have directly evaluated the longitudi-
nal effects of PA or SB on BD outcomes, and available data
are largely limited to small cohorts or secondary analyses.
Moreover, causal inference is complicated by the bidirectional
nature of PA and illness course, that is, mood symptoms (e.g.,
depression, psychomotor slowing, or manic overactivity) can
significantly influence PA levels, while conversely, regular PA
may enhance resilience, support social integration, and miti-
gate comorbid risks, thereby potentially affecting relapse and
recovery trajectories. As such, preliminary evidence suggests
that PA may improve functioning in multiple domains, and
reducing PA may result in an increased frequency of mood ep-
isodes and psychiatric hospitalizations.

In summary, early findings suggest that greater PA engage-
ment may support functional recovery and illness stability in
BD, while reduced activity may signal or contribute to illness
exacerbation. However, the paucity of rigorous longitudinal and
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TABLE 2 | Potential benefits of physical activity in the clinical
course of BD.

Dimension of benefit Outcomes

Psychiatric symptoms
severity

Anxiety symptoms [67]
Depressive symptoms [67]
Insomnia [67]

Reduction in risk of
mood episodes [64]

Course of illness

Reduction in risk of

hospitalization [64]
Metabolic factors BMI [64]
General functioning Functioning [64, 91]

Cognition [64]

Abbreviation: BMI, body mass index.

interventional studies limits the strength of current conclusions.
As outlined in Table 2, potential pathways by which PA and
SB might influence BD include effects on functioning, relapse
risk, comorbidity burden, and hospitalization. Future research
should prioritize prospective designs and mechanistic studies to
clarify these relationships and determine whether PA interven-
tions can be integrated into relapse prevention and functional
rehabilitation strategies for BD.

3.5 | What Is the Impact of Exercise on Common
Psychiatric Comorbidities in BD (Anxiety, Suicidal
Ideation, Substance Abuse Disorders)?

Emerging evidence suggests that PA may play an important
role in reducing anxiety and stress symptoms, as well as in
promoting better sleep regulation among individuals with
BD. A retrospective cohort study of BD patients admitted to
a private psychiatric clinic [67] found that those who partic-
ipated in a structured walking group during hospitalization
reported significantly lower scores on the Depression Anxiety
Stress Scales compared to non-participants. This finding
highlights the potential short-term psychological benefits of
incorporating even low-intensity, accessible forms of PA, such
as walking—into inpatient care routines. Complementing
these findings, Melo et al. [64] conducted a prospective study,
in which patients with BD had their PA levels monitored
alongside monthly reviews of medical records. Results indi-
cated that patients who engaged in regular PA experienced
decreased anxiety symptoms and fewer complaints of in-
somnia, suggesting a beneficial role for PA in daily symptom
management. The already mentioned meta-analysis of Li and
colleagues [101] also summarized the effectiveness of exer-
cise interventions on anxiety symptoms in patients with BD,
demonstrating a significant effect (p <0.05) on anxiety symp-
toms (effect size = —0.70, 95% CI: —1.26 to —0.15). About sleep
outcomes, previous literature [89] suggested that exercise may
also stabilize circadian rhythms and improve sleep. Given that
circadian rhythm disruption is a hallmark feature of BD and
a well-recognized precipitant of mood episodes, the potential

of PA to support sleep regulation and rhythm stability is of
particular clinical importance in this population.

Together, these findings suggest that regular PA participation may
alleviate anxiety, reduce stress, and improve sleep among individ-
uals with BD. While the available evidence is still limited in scale
and design (e.g., retrospective, or small prospective studies), the
consistency across studies and alignment with circadian biology
models strengthens the plausibility of these effects. Future re-
search should aim to determine the optimal type, intensity, and
timing of PA to maximize benefits for anxiety reduction and sleep
regulation in BD, while also evaluating whether these improve-
ments translate into greater mood stability and relapse prevention.

3.6 | WhatIs the Relationship of SB and PA
and Cognition of Individuals With BD?

In the general population, physical fitness measures are asso-
ciated with cognitive outcomes [146, 147]. A study of 22,699
MDD patients and 1475 BD patients [57] also showed that
maximal handgrip strength, an index of muscular strength,
was associated with better visual memory, response time, pro-
spective memory, and reasoning performance in BD patients
and better performance on visual memory, reasoning, num-
ber memory, and prospective memory performance in those
with MDD. In addition, a study with adolescents with BD [85]
showed that a single session of moderate-intensity aerobic
exercise (20min of cycling at approximately 70% of maximal
heart rate) affected neural responses during an attention and
inhibition task. In this study, neuroimaging findings revealed
that before exercise, those with BD showed atypical patterns
of activation and deactivation, particularly in the ventral
prefrontal cortex, amygdala, hippocampus, and anterior cin-
gulate cortex, which correlated with depressive and manic
symptoms. After exercise, these pre-exercise symptom-brain
activation relationships were no longer evident, and task per-
formance matched that of control subjects. Though no behav-
ioral effect was observed, the study suggests that even a single
bout of aerobic exercise can transiently normalize neural ac-
tivity usually associated with impaired executive control in
adolescents with BD, shedding light on potential mechanisms
and therapeutic implications.

Three different meta-analyses [124, 126, 129] of unipolar de-
pression have summarized the effect of structured exercise in
cognition, where exercise was shown to improve attention and
information-processing speed [124], a composite index of inhib-
itory control, cognitive flexibility, reasoning/planning, verbal
learning and memory, visual learning and memory [129], and
overall cognitive function and the sub-domains of memory and
executive function [126], respectively. In BD specifically, despite
growing evidence of the efficacy of lifestyle interventions for
improving depressive symptoms and functioning [103], cogni-
tion remains a less investigated outcome. For example, a recent
systematic review of randomized clinical trials [100] found only
seven lifestyle-based interventions targeting cognition in BD,
and none included PA or exercise.

As with PA and exercise, very few studies have examined
the association of SB with cognition in BD, but the evidence
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arising from existing studies suggests the association is nu-
anced. Indeed, one study [68] using a large sample from the
UK Biobank showed that self-reported mentally-passive SB
(tv viewing), and counter-intuitively, higher self-reported PA,
were associated with poorer cognition in people with BD and
healthy controls. In that study, mentally-active SB (leisure-
time computer use) was associated with better cognition and
was also found to moderate putative age-related cognitive
decline, such that negative age-related changes in cognition
were lesser in those with higher levels of mentally-active SB.
Additionally, follow-up studies of Ringin et al. [68, 69] indi-
cate that cognitive function may affect subsequent PA and SB,
and increased passive SB correlates with poorer global cogni-
tion. In fact, the Ringin study [68] showed that both types of
SB, alongside other health-risk behaviors such as inadequate
sleep duration and muscular strength (proxied by handgrip
strength), were more meaningfully related to an index of
global cognition than were other physiological markers of car-
diometabolic disease, such as hbAlc (glycated hemoglobin)
or CRP (C-Reactive Protein). Whilst one might presume the
temporal ordering of the effect to be of PA or SB influencing
cognition, a further follow-up study [69] showed that baseline
cognitive performance in people with BD and health controls
predicted higher levels of device-measured sedentary time and
moderate-vigorous PA, and lower levels of light PA, 3-6years
later. Hence, the current sparse literature on the association
of cognition with SB and PA is likely to be both bi-directional
and complex.

3.7 | What Are the Risks of Prescribing Exercise in
People With BD?

Concerns have been raised regarding whether exercise or in-
creased PA may act as a precipitant for manic episodes in
individuals with BD. A qualitative study [80] involving 26 in-
dividuals with BD type 1 reported subjective experiences sug-
gesting that exercise could precipitate manic episodes. While
such accounts are important for understanding patient perspec-
tives and perceived risks, they remain anecdotal in nature and
may be influenced by recall bias or individual symptom inter-
pretations. In contrast, evidence from interventional studies
using quantitative methods does not support a significant risk
of mania induction through exercise. For instance, an open-
label, single-arm study of Lafer et al. [84] monitored depres-
sive and manic symptoms systematically at baseline and 2, 4,
8, and 12weeks. Results showed no significant alterations in
manic symptoms throughout the intervention. Similarly, several
studies conducted by Sylvia et al. [90-92] and Li and colleagues
[101] found no evidence that PA interventions led to treatment-
emergent mania. Collectively, this suggests that structured and
supervised PA programs (exercise) appear safe with regard to
mania risk in clinical trial contexts. However, more research is
needed to clarify potential risks regarding excessive PA or ex-
ercise as a risk factor and indicator of worsening symptoms in
people with mania.

Beyond mood symptoms, people with BD are at substantially
elevated risk of presenting cardiometabolic conditions such as
diabetes [105], hypertension, and metabolic syndrome [54], and
cardiovascular diseases [115]. These comorbidities necessitate

TABLE 3 | Summary of the methods adopted to report physical
activity or sedentary behavior in bipolar disorders.

Subjective methods

IPAQ [56, 58, 59, 64, 66, 68, 71, 72, 75, 77, 78, 107, 108, 112]
SIMPAQ [66, 110]

Objective methods

ActiGraph accelerometer [56, 60, 66]

Actiheart accelerometer [58]

Actiwatch accelerometer [63, 65, 70, 74, 79, 148]

Axivity accelerometer [81]

GENEACctiv accelerometer [55]

Sensewear Armband [77]

Respironics and Actiwatch Score; Philips Respironics [65,
79]

Smartphone [71]

Abbreviations: IPAQ, International Physical Activity Questionnaire; SIMPAQ,
Simple Physical Activity Questionnaire.

careful tailoring of exercise prescriptions. Recognizing this, the
NEXT Task Force emphasizes that PA and exercise interventions
for individuals with BD should:

« Account for comorbid cardiometabolic conditions in the de-
sign and intensity of exercise programs;

« Ensure medical clearance and monitoring when needed,
and

« Provide individualized adaptations that balance safety with
therapeutic benefit, especially in patients at risk for mania;

In summary, while anecdotal evidence from one qualitative
study suggests that exercise may precipitate manic symptoms,
this has not been corroborated by other quantitative trials or ob-
servational studies. The current evidence supports the inclusion
of PA or exercise in the management of BD, provided that car-
diometabolic risks are considered and prescriptions are tailored
accordingly. Nevertheless, further research is warranted to ex-
plore potential individual differences in mood reactivity to exer-
cise and to ensure long-term safety, particularly with respect to
mood swings and manic relapses.

3.8 | How can PA and SB be Assessed in BD?

PA and SB can be assessed using self-reported measures (e.g.,
questionnaires) or objective methods (e.g., accelerometers).
These approaches often yield different results, and understand-
ing their respective strengths and limitations is critical for re-
search and clinical practice. A summary of methods used in BD
studies is presented in Table 3.

To date, most studies examining PA and SB have re-
lied on self-report instruments. Fourteen studies used
the International Physical Activity Questionnaire (IPAQ)
[56, 58, 59, 64, 66, 68, 71, 72, 75, 77, 78, 107, 108, 112], which
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remains the most widely employed tool in the general pop-
ulation. Two studies employed the Simple Physical Activity
Questionnaire (SIMPAQ) [66, 110], which was specifically de-
veloped for populations with mental illness. However, several
studies [56, 58, 66, 77] reported marked discrepancies between
self-reported and objectively measured PA or SB levels in BD.

For example, Nascimento et al. [56] compared the IPAQ with
ActiGraph accelerometers and found significant differences
between subjective reporting vs. objective measurement
in moderate-intensity PA (155min vs. 25min), moderate-
vigorous intensity PA (157 min vs. 50 min), and SB (480 min
vs. 180min). Freyberg et al. [58] reported similar findings
when comparing the IPAQ with Actiheart accelerometers.
Vancampfort et al. [77] compared IPAQ and Sensewear wrist-
band accelerometers and found similar results for moderate-
intensity PA. IPAQ recorded 145min, while Sensewear
armband accelerometers recorded 168 min. Even with the
similar time of moderate-intensity PA, Vancampfort et al. ob-
served closer agreement, but still noticed a difference of 40%
in total energy expenditure (kcal/day) with the IPAQ under-
estimating caloric expenditure. Monteiro et al. [66] compared
SIMPAQ with ActiGraph accelerometers and found discrep-
ancies for moderate-vigorous intensity (224 min vs. 137 min,
respectively), and SB (325 min vs. 377 min, respectively).

These differences likely reflect social desirability bias and mem-
ory bias, both of which may be amplified in BD perhaps due to
cognitive and emotional regulation impairments often associ-
ated with the disorder [121]. In samples with mental disorders,
a meta-analysis by de Oliveira Tavares et al. [123], found that
the test-retest reliability of self-reported questionnaires for
measuring PA was moderate for intensity-specific PA (r=0.6)
and strong (r=0.8) for total PA. However, correlations of self-
reported questionnaires with objective measures were weaker
for moderate (r=0.2) than for vigorous PA (r=0.3) and for total
PA (r=0.5).

The SIMPAQ, designed through a multidisciplinary collabo-
ration to assess PA and SB in people living with mental illness
[110], has been tested in 23 countries, including 78 participants
with BD. Correlations with accelerometry were modest for PA
(rho=0.23—p < 0.04) and low for SB (rho =0.08—p =0.47) [110].
These findings highlight the challenges of accurately capturing
activity patterns in this population.

Objective accelerometers, including devices like ActiGraph,
Actiheart, and Sensewear armbands, provide precise data on
PA intensity, duration, and frequency, as well as detailed SB
patterns. These tools are less prone to subjective biases and are
particularly valuable for capturing psychomotor variability, a
characteristic feature of BD. Moreover, the accelerometer has
difficulties distinguishing between running on a treadmill and
strength training with weights, with light PA [149], as not per-
mitted in different domains (leisure time activities, occupational
activities, and transport/commuting activities). Additionally,
accelerometers are costly, require technical expertise for de-
ployment and analysis, and may fail to detect upper-body move-
ments or specific PA domains, limiting their ecological validity.
Adherence can also be challenging in BD due to mood fluctua-
tions affecting device adherence.

Both approaches (subjective and objective) provide complemen-
tary but imperfect insights. Questionnaires offer contextual
richness but lack precision, whereas accelerometers deliver
objective data but miss qualitative domains. Short question-
naires such as SIMPAQ can be helpful as screening tools and
identifying those that may be at risk of low PA. Combining self-
reported and objective measures, such as integrating SIMPAQ
with ActiGraph data, can enhance accuracy, comprehensive-
ness, and ecological validity by triangulating PA patterns while
accounting for BD-specific factors like mood state variability.
Researchers should select methods based on study objectives,
resources, and the need to balance feasibility with robustness,
particularly in BD populations where behavioral fluctuations
are prevalent.

3.9 | IsPhysical Inactivity an Environmental Risk
Factor for BD? Is There a Protective Relationship
Between PA and the Risk for Onset of BD?

The evidence on whether PA may protect against the onset of BD
is mixed and remains inconclusive, drawing largely on prospec-
tive and Mendelian randomization studies.

Findings from prospective cohorts point in different directions.
For example, a cohort study [111] of 2548 adolescents and young
adults reported that those engaging in regular PA at baseline
had a 10.3-fold higher incidence of BD at a 4year follow-up.
However, this result is difficult to interpret given the very small
number of incident BD cases (n=18) participants, emphasizing
the need for replication in larger cohorts [111]. In contrast, the
largest observational study to date [73], examined 196,685 par-
ticipants in a long-distance cross-country ski race and compared
them with 197,684 age and sex-matched members of the general
population. This study found a lower incidence of newly diag-
nosed BD favoring long-distance cross-country ski racers (ad-
justed hazard ratio, HR =0.48). This finding suggests a potential
protective association, though the unique nature of the activity
(long-distance skiing) limits generalizability.

Mendelian randomization studies which use genetic variants as
proxies for exposures have produced similarly inconsistent re-
sults. Early work, such as Sun et al. [81], using accelerometer-
derived PA from the UK Biobank BD GWAS data from the
Psychiatric Genomics Consortium, suggested that higher objec-
tively measured overall PA was causally associated with a sub-
stantially lower risk of having BD. Notably, this protective effect
was not observed when PA was based on self-report, underscor-
ing the importance of objective measurement. In contrast, more
recent and larger-scale bidirectional Mendelian randomization
analyses, such as Iob et al. [21], failed to find robust evidence
that higher PA causally reduces BD risk. Instead, they reported
associations in the reverse direction, where genetic liability to
BD was linked to higher objectively measured moderate PA and
reduced SB time. The study of Monteiro et al. [66] showed dif-
ferences in moderate-vigorous PA time across BD phases, where
125min/week was identified in participants of a euthymic mood
state, a total of 102 min/week during a depressive episode, and
a total of 206 min/week during a manic episode. These findings
may reflect behavioral changes during manic and hypomanic
states.
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Further nuance arises from a broader Mendelian randomization
study on SB and psychiatric disorders. While primarily focused
on depression, this study reported unexpected results for BD,
specifically, that greater leisure-time television watching was
associated with a lower risk of BD [19]. This counterintuitive
finding underscores the complexity of disentangling causality
in behavioral-psychiatric links. Several factors can influence the
outcomes, including the nature of the PA measure (objective vs.
self-report PA, specific activity types) and risk of measurement
error, potential for weak genetic instruments, outcome GWAS
power (inclusion of limited genome-wide significant SNPs as-
sociated with the exposures of interest as PA, which could af-
fect the power of the instruments), the potential for pleiotropy
(where a single gene influences multiple, often unrelated traits),
and the confounding variables considered (such as body mass
index, educational attainment, and intelligence). All these fac-
tors can alter the results, and these considerations should be
considered in interpreting the findings of these studies. Future
studies could benefit from incorporating brief, multidimensional
assessment instruments of lifestyle since many studies did not
control other lifestyle behaviors, particularly diet/nutrition and
restorative sleep [150].

Collectively, the current data from prospective studies do not
yet provide definitive evidence that increased PA reduces or
increases the risk of BD. Instead, the findings point to a more
complex, potentially bidirectional relationship that may be con-
tingent on activity type, illness phase, and methodological ap-
proach. Clarifying these associations will require larger, more
representative longitudinal studies, coupled with refined behav-
ioral measures.

4 | Conclusion

BD is associated with markedly elevated rates of medical co-
morbidities, including metabolic syndrome, cardiovascular dis-
ease, diabetes, and obesity, which collectively drive premature
mortality. Population-level studies, alongside recommendations
from authoritative task forces and institutions, underscore the
potential of PA and exercise programs to mitigate these health
disparities. Beyond their cardiometabolic benefits, emerging
preliminary evidence suggests that PA and exercise may confer
antidepressant and pro-cognitive effects in individuals with BD,
potentially enhancing mood stability, functional outcomes, and
quality of life (Figure 1).

Nevertheless, the BD-specific literature on PA and SB remains
fragmented, methodologically heterogeneous, and constrained
by small sample sizes, reliance on self-reported measures, and
limited longitudinal designs [151, 152]. These shortcomings
preclude definitive conclusions on causal pathways, optimal
intervention parameters (e.g., intensity, duration, and modal-
ity), and long-term efficacy in diverse subpopulations, such as
those with varying illness severity, comorbidities, or socioeco-
nomic backgrounds. To address these gaps and fortify the ev-
idence base, large-scale, multicenter randomized controlled
trials are imperative. Such studies should rigorously evaluate
whether PA, SB and exercise exert protective effects against BD
onset, modulate illness trajectory (e.g., reducing relapse rates or
hospitalizations), and yield antidepressant, pro-cognitive, and

anti-inflammatory benefits through mechanistic investigations,
including biomarkers of neuroinflammation, circadian rhythm
regulation, and neuroplasticity. Multicenter approaches are es-
sential to account for geographical, cultural, and socioeconomic
variations that currently confound findings, ensuring generaliz-
ability across global populations.

Additional research priorities include implementation science to
dismantle barriers to PA engagement, particularly for underserved
groups facing socioeconomic, structural, or motivational obstacles.
This entails developing affordable, scalable, community-based
interventions that minimize equipment dependence and incor-
porate behavioral strategies to enhance adherence, thereby allevi-
ating the psychological and other health burdens associated with
BD [117]. The refinement and validation of assessment tools tai-
lored to BD, integrating self-reported instruments (e.g., validated
questionnaires) with objective measures (e.g., accelerometers and
smartphone apps) to capture nuanced activity patterns, including
temporal variability linked to pathological mood states should also
be a priority for future studies.

In summary, the Nutrition and Exercise Task Force (NEXT) ad-
vocates for the integration of PA, SB, and exercise into global
BD management protocols by clinicians, urges policymakers
and funders to prioritize inclusive programs, and calls upon re-
searchers to pursue rigorous, collaborative inquiries. These ef-
forts hold promise for transforming BD care, bridging the gap
between lifestyle interventions and improved physical and men-
tal health outcomes.
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