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PHYSICAL
ACTIVITY
CLASSIFICATION

Sedentary behaviour: time spent sitting or lying down (except when
sleeping), with very little energy expenditure, as sitting at work,
watching TV, reading.

Light intensity activities: those that require standing up and moving
around, either in the home, workplace or community, as housework
like hanging out the washing, ironing and dusting, working at a

standing workstation.

Moderate intensity: the activities require some effort but you can still
talk while doing them, as brisk walking, recreational swimming, social
tennis, cleaning the windows at home.

Vigorous intensity: the activities lead to harder breathing, or puffing
and panting (depending on your fitness), as aerobics, jogging, many
competitive sports, lifting, carrying and digging.
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Physical
Activity:
Benefits
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Deaths potentially averted by small changes in physical
activity and sedentary time: an individual participant data
meta-analysis of prospective cohort studies

LHf Ekelund, Jakob Tarp, Ding Ding, Miguel Adriano Sanchez-Lastra, Knut Eirik Dalene, Sigmund A Anderssen, Jostein Steene-Johannessen,
BjorgeH Hansen, Bente Morseth, Laila A Hopstock, Edvard Sagelv, Peter Nordstrim, Anna Nordstréim, Mario Hagstromer, Ing-Mari Dohrn,
Keith M Diaz, Steven Hooker, Virginia ] Howard, I-Min Lee, Morten W Fagerland

Summai

Backgmu:{l The effects of small, realistic changes in physical activity and sedentary behaviour on population-level
mortality are unclear. We aimed to estimate the proportion of deaths preventable by 5-min and 10-min incremental
increases in moderate-to-vigorous intensity physical activity (MVPA) and 30-min and 60-min reductions in daily
sedentary time.

Methods We did an individual participant data meta-analysis of prospective cohort studies. We included studies with
device-measured physical activity and sedentary time. We estimated the proportion of deaths prevented (potential
impact fractions; PIFs) by changes in (1) the approximately 20% least active participants (high-risk approach) and (2)
all participants except the approximately 20% most active (population-based approach). We calculated PIFs from
adjusted hazard ratios estimated for 5min and 10-min increases in MVPA and 30-min and 60-min reductions in
sedentary time from observed levels across the activity distribution.

Findings We included seven cohorts from Norway, Sweden, and the USA (n=40327; 4895 deaths). Data from the UK
Biobank (n=94719; 3487 deaths) were analysed separately. A 5-min/day increase in MVPA in the least active
participants might prevent 6-0% (95% CI 4-3-7-4) of all deaths. A similar increase in MVPA in all participants
except the most active might prevent 10- 0% (6-3-13-4) of all deaths. Reducing sedentary time by 30 min/day might
prevent 3-0% (2-0—4-1) of all deaths in the high-risk approach and 7-3% (4-8-9- 6) in the population-based approach.
Results from the UK Biobank were of a smaller magnitude but still substantial —eg, reducing sedentary time by
30 min/day in all except the most active participants was associated with preventing 4-5% (2-8-6-1) of total deaths.

Interpretation Small and realistic increases in MVPA of 5 min/day might prevent up to 6% of all deaths in a high-risk
approach and 10% of all deaths in population-based approach. Reducing sedentary time by 30 min/day might prevent
a smaller, but still meaningful, proportion of deaths in the two risk scenarios.

Funding None.
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Background e Obiettivo

Problema

L'inattivita fisica causa il 71-
9% della mortalita globale

Le stime esistenti si basano
su dati self-report e sulla
dicotomizzazione
attivo/inattivo

Effetti di piccoli aumenti
realistici di PA sulla
mortalita di popolazione:
sconosciuti

Obiettivo

Stimare la proporzione di morti
prevenibili (PIF) con:

e +5e+10min/diedi MVPA

« —30e —60min/die di tempo
sedentario

e +30e +60 min/diedi LPA e PA
totale

Due scenari: high-risk (20% meno
attivi) e population-based (tutti tranne
il 20% piu attivi)
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MMetodi

Campione

1 coorti (Norvegia,
Svezia, USA)

N =40.327; 4.895
decessi

UK Biobank
separata (N =
94.719; 3.481
decessi)

Eta media 63,9 anni;
61% donne

Follow-up medio 8,2
anni

Esposizioni

PA misuratacon
accelerometro
(anca o polso)

MYVPA, LPA, PA
totale, tempo
sedentario
(min/die)

Dati armonizzatitra
coorti

Analisi basatasu
distribuzioni
continue

Analisi

IPD meta-analisia due
stadi

Spline cubiche (nodi a P5,
P35, P65, P95)

Modelli di Cox (fully
adjusted)

Potential Impact Fractions
(PIF) cumulative

Approccio di Rose: high-
risk vs popolazione
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Risultati Principali: MVPA e Mortalita

6 0 0/ Morti evitate con
J 0 +5 min/die MVPA
IC 95%: 4,3-17,4

Approccio high-risk
(20% meno attivi)

8 8 % Morti evitate con
J +10 min/die MVPA
IC 95%: 7,0-10,4

Approccio high-risk

10,0%

IC 95%: 6,3-13,4

14,9%

IC 95%: 9,7-19,3

Morti evitate con
+5 min/die MVPA

Approccio population-based
(80% meno attivi)

Morti evitate con
+10 min/die MVPA

Approccio population-based

@E-\HIH\[H{'\HIII

Nota: +5 min/die di MVPA da 1 a 6 min — riduzione del rischio ~30%. Rendimenti decrescenti oltre ~24 min/die. ZII]!



Conclusioni e Implicazioni

Anche piccoli aumenti di 5 min/die di MVPA possono prevenire fino
V¥ al 6-10% di tutte le morti, a seconda dell'approccio preventivo
adottato

Ridurre il tempo sedentario di 30 min/die potrebbe prevenire il 3-
™ 1% delle morti — un obiettivo raggiungibile con interventi evidence-
based

I maggiori benefici si osservano ai livelli piu bassi di attivita: ogni
minuto in piu conta di piu per i soggetti piu inattivi.

Ekelund U et al. The Lancet 2026. DOI: 10.1016/S0140-6736(25)02219-6
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% edifici con palestra/piscina

= 40,90%

B % edifici con palestra/piscina

Friuli-Venezia Giulia | 57.:80%
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From: Childhood Lifestyle Behaviors and Mental Health Symptoms in Adolescence I

JAMA Netw Open. 2025;8(2):2460012. doi:10.1001/jamanetworkopen.2024.60012

Table 2. Associations of Cumulative Lifestyle Behaviors From Childhood to Adolescence
With Mental Health Symptoms in Adolescence

Perceived stress score Depressive symptoms score

Self-reported lifestyle behaviors B (95% CI)® Pvalue B (95%Cl)? P value

Total physical activity, min/d -0.15(-0.30t0-0.01) .04 -0.17 (-0.31t0-0.02) .03
Unsupervised physical activity, min/d -0.09(-0.24 t0 0.05) 21 -0.14(-0.29t00.01) .06
Sports, min/d -0.12(-0.26t00.02) .10 -0.11(-0.26t00.03) .13
Supervised exercise, min/d -0.15(-0.29t0-0.01) .04 -0.14 (-0.29t0-0.00) .05

= e Total screen time, min/d 0.27(0.13t00.41) <.001 0.30(0.15t00.44) <.001

TV watching, min/d 0.10(-0.04t0 0.24) .16 0.10(-0.04t00.24) .16
Computer use, min/d 0.16 (0.01 to 0.30) .03 0.15 (0.00t0 0.30) .05
Mobile device use, min/d 0.28(0.16t00.41) <.001 0.33(0.19t00.46) <.001

Baltic Sea Diet Score -0.11(-0.25t0 0.03) 11 -0.08 (-0.23t00.06) .25

Device-assessed lifestyle behaviors
Sedentary time, min/d -0.04(-0.18t00.11) .61 0.01(-0.14t00.16) .89
Light physical activity, min/d 0.02(-0.14t00.18) .76 0.03 (-0.13t00.20) .68
xgﬂ;ﬂ;}fﬂﬁﬂ}ggomus physical 0.09(-0.11t00.29) 40 -0.04(-0.24t00.16) .69 2 Data are standardized regression coefficients () and
Vigorous physical activity, min/d 0.11(-0.11t00.32) .34  -0.04(-0.26t00.18) .74 te';‘iz‘:/; %Z::'L“;:ﬂ;‘:aajgssﬁzrz:S:;r;zt;;r &
E)ng:f:iltzg',"rﬁ'"‘;gergy 0.11(-0.07t00.28) 23 -0.01(-0.19t00.17) .90 participants except thatdata or-1 device-assessed
Sleep duration, min/d ~0.09(-0.25t00.06) .24 -0.08(-0.24100.07) .29 movement behaviors were available for 170

participants.

Associations-of-CumulativeLifestyle Behaviors-From-Childhood-to-Adolescence-With-Mental-Health-Symptoms-in-Adolescence?
Data are standardized regression coefficients (B) and their 95% Cls adjusted for age, sex, and parental education. Data on all
variables were available for 187 participants except that data on device-assessed movement behaviors were available for 170
participants.
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RESEARCH REPORT

A meta-review of “lifestyle psychiatry”: the role of exercise, smoking,
diet and sleep in the prevention and treatment of mental disorders

Joseph Firth'?2 Marco Solmi’, Robyn E. Wootton®, Davy\‘ancampfor‘t‘["". Felipe B. Schuch’, Erin Hoare®, Simon Gilbodyg.john Torous',
Scott B.Teasdale'', Sarah E. Jackson'?, Lee Smith'?, Melissa Eaton?, Felice N.Jacka”, NicclaVeronese“,Wolfgang Marx',
Garcia Ashdown-Franks'*'%, Dan Siskind'q‘m.]emrne Sarris?®!, Simon Rosenbaum'', André F. Carvalho™?, Brendon Stubbs'7®

'Division of Psychology and Mental Health, Faculty of Biology Medicine & Health, University of Manchester, Manchester, UK ’NICM Health Research Institute, Western
Sydney University, Westmead, NSW, Australia; “Department of Neurosciences, University of Padua. Padua, taly, *MRC Integrative Epidemiology Unit, University of Bristol,
Bristol, UK: *KU Leuven Department of Rehabilitation Sciences, Leuven, Belgium; *University Psychiatric Centre KU Leuven, Kortenberg, Belgium; 'Department of Sports
Methods and Techniques, Federal University of Santa Maria, Santa Maria, Brazil, "UKCRC Centre for Diet and Activity Research (CEDAR) and MRC Epidemiciogy Unit
University of Cambridge, Cambridge, UK; "Mental Heafth and Addictions Research Group, Department of Health Sciences, University of York. York, UK: '"Department of
Psychiatry, Beth Israel Deaconess Medical Canter; Harvard Medical School, Boston, MA, USA: !'School of Psychiatry, Facutty of Medicine, University of New South Wales,
Sydney, NSW, Australia; "Department of Behavioural Science and Health, University College London, London, UK; '*Cambridge Centre for Sport and Exercise Sciences,
Anglia Ruskin University, Cambridge, UK: *Food & Mood Centre, IMPACT — Institute for Mental and Physical Health and Clinical Translation, School of Medicine, Deakin
University, Geelong VIC, Australia; “Geriatric Unit, Department of Internal Medicine and Geriatrics, University of Palermo, Palermo, haly; '“Department of Exercise Sciences,
University of Toronts, Toronto, ON, Canada; '"South London and Maudsley NHS Foundation Trust, London, UK; "institute of Psychiatry, Psychology & Neuroscience, King's
College London, Londen, UK; "Metro South Addiction and Mental Health Service, Brisbane, QLD, Australia; School of Medicine, University of Queensland, Brisbane,
QLD, Australia; “Depamem of Psychiatry, University of Melbourne, The Melbourne Clinic, Melbourne, VIC, Australia; “’Centre for Addiction & Mental Health, Toronto,
ON, Canada; “Department of Psychiatry, University of Toronto, Toronto, ON, Canada

There is mcreasmg academm and clinical interest in how ”l{festyle  factors” traditionally associated with physical health may also relate to mental
health and psych li-being. In resp international and national health bodies are producing guidelines to address health behaviors
in the prevention and treatment of mental iliness. However, the current evidence for the causal role of Itfesty!e facmrs in the onset and prognosis
of mental disorders is unclear. We performed a systematic meta-review of the top-tier evid g how p 1 activity, sleep, dietary
patrerns and tabacco smoking impact on the nsk an.d treatment outcomes across a range of mental disorders. Resulis from 29 meta-analyses of
‘cohort studies, 12 deli ion studies, two meta-reviews, and two meta-analyses of randomized controlled trials were
symhesxzed 1o generate overviews of the emﬂ‘ence far mrgetmg each uf the specxﬁc leesty.te factors in Ihe P ion and
anxiety and stress-related disorders, schizop bipolar disorder, ficit/h disord, dout findi

of
P i g mciude a )
convergent evidence mdwunng the use of physical aciwuy in primary prevennon and clinical treatment across a spectmm of mental disorders;
b) emerging evidi licating tobacco king as a causal factor in onset of both common and severe mental illness; c) the need to clearly

ish causal r dietary patterns and risk of mental illness, and how diet should be best addressed within mental health care;
and d) poor sleep as a risk factor far mental tllness although wuh further research required to undersmnd the wmplex bidirectional relations
and the benefits of -ph d inter Thep ially shared neurobiols ltiple lifesiyle
factors and mental health are discussed, a.fang with directions for future research, and dati far the imple of these find-
ings at public health and clinical service levels.

Table 1 Physical activity and prospective risk of mental disorders in meta-analyses

Qutcome

n

Exposure

Main results

Summary

Schuch et al**® Clinical depression
(NIE=7) ot depressive
symptoms

Wang et al*® Clinical depression
(NIH=5) or depressive
symptoms
Liu et al™ Depressive
(NTH=5) symptoms

Zhai et al*? Clinical depression

(NIH=6) or depressive
symptoms

Schuch et al*® Incident anxiety

(NTH=7)

Brokmeier et al*®
(NTH=6)

36

Higher physical
activity levels

Higher physical
activity levels

OR=0.837,95%
CIL: 0.794-0.883
I’=0.00%

OR=1.02, 95%
CL: 1.01-1.04
I’=3.0%

OR=0.88,95%
CL 0.67-1.14
F=90.4%
RR=1.14,95%
CL 1.06-1.21
=0.00%
OR=0.748, 95%
C: 0.629-0.889
=23.96%

OR=0.874, 95%
CL 0.77-0.99
'=48.7%

OR=0.663, 95%
CI: 0.53-0.82
'=62.3%
OR=0.544, 95%
CIL: 0.32-0.92
'=0.00%

OR 0728 9%

Good quality review indicating that high levels of physical activity reduce
the risk of depression. Effects persisted across age groups and geographic
tegwns.A]LhuughﬂJﬁewasewdemeofsﬂgmﬁcampubhcamblas,
correcting for this did not alter the indi effects.

Fair quality review which found only a very small association
‘between screen ume based sedentary behavior andmospecuve isk of
ion, with low I

Fair quality review finding no prospective associations between
screen time and depression. However, there was a lack of large-scale
longitudinal studies to determine this.

Fair quality review showing that higher sedentary ‘behavior (uf all
types) at baseline was iated with i d risk of at
follow-up.

Good quality review indicating that self reported physical activity
reduces the risk of anxiety. There was evidence of significant
publication bias, and correcting for this slightly reduced the protective
effects. Subgroup analyses found that physical activity reduces risk of
agoraphobia and post-traumatic stress.

Good quality review showing that physical activity is associated with
reduced risk of anxiety symptoms and anxiety disorders. The moderate
degree of helerogaenﬂtybetween studies and the limited number of

studies using d: prevent firm lusi

Fair quality review showing that higher levels of physical activity are
iated with signi ly reduced ive risk of psychosi
However, significant associations were not observed in the two studies
that sufficiently adjusted for confounding factors, although this may
be due to the limited sample size of this subgroup underpowering the
analysis.

n—number of comparisons, OR — odds ratio, RR — risk ratio, NIH — quality of the study evaluated by the National Institutes of Health's Quality Assessment
Tool for Systematic Reviews and Meta-Analyses (good: 7 or 8; fair: 4-6; poor: 0-3), GAD — generalized anxiety disorder
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rispetto a chi faceva AF.

N=1.237.194 americani > 18 anni.
Chi faceva AF aveva il 43% in meno di
giorni con salute mentale ‘negativa’

Association between physical exercise and mental health in
1.2 million individuals in the USA between 2011 and 2015:
a cross-sectional study

Sammi R Chekroud, Ralitza Gueorguieva, Amanda B Zheutlin, Martin Paulus, Harlan M Krumholz, John HKrystal, Adam M Chekroud
Summary
Background Exercise is known to be associated with reduced risk of all-cause mortality, cardiovascular disease, stroke,
and diabetes, but its association with mental health remains unclear. We aimed to examine the association between

exercise and mental health burden in a large sample, and to better understand the influence of exercise type,
frequency, duration, and intensity.

Methods In this cross-sectional study, we analysed data from 1237194 people aged 18 years or older in the USA from

the 2011, 2013, and 2015 Centers for Disease Control and Prevention Behavioral Risk Factors Surveillance System

survey. We compared the number of days ol'bad selfreported mental health between individuals who exercised and

those who did not, using an exact ic matching proced lobalancethetwugmulmmlermsufage race,

gendet, manlal status, income, education level, I)ody mass index categy If-reported p 1 health, and prewmﬁ
ion. We ined the effects of exercise type, duration, fi y. and i ity using

@n®

Cresavisk

Lancet Psychiatry 2018
Published Online

Avgust 8, 2018

ikt dhoi.ong/ 10,1016/
$2215-0366(18)30227-X

See Online/Comment
hittp:jdx doi.org/10.1016/
52215-0366(18)30291-8
Oxford Centre for Human Brain
Activity, Wellcome Centre for
Integrative Neuroimaging.
Department of Psychiatry,

hod '1: d for potential ders, and did multiple sensitivity analy

Findings Individuals who exercised had 1-49 (43-29) fewer days of poor mental health in the pasl month lhan
individuals who did not exercise but were otherwise matched for several physical and soci

ity of Oxford, Oncford,
UK (SR Chekroud BA):
Department of Biostatistics
(Prof R Guearguieva PhD),
Section of Cardiovascular

characteristics (W=7-42x 1010, p<2.2x10-16). All exercise types were associated with a lower mental health burden
(minimum reduction of 11.8% and maximum reduction of 22.3%) than not exercising (p<2. 2x 10-16 for all exercise
types). The largest associations were seen for popular team sports (22-3% lower), cycling (21.6% lower), and
aerobic and gym activities (20.1% lower), as well as durations of 45 min and frequencies of three to five times
per week.

Interpretation In a large US sample, physical exercise was significantly and meaningfully associated with self-reported
mental health burden in the past month. More exercise was not always better. Differences as a function of exerdse
were large relative to other demographic variables such as education and income. Specific types, durations, and
frequencies of exercise might be more effective clinical targets than others for reducing mental health burden, and
'merit interventional study.

Medidine,
Intemal Medicine

(Prof HM Krumhotz MD SM).
School of Medicine
(Prof R Gueorguieva,

A M Chekroud PhD), and
Department of Psychiatry
(Prof ) H Krystal MD,

A M Chekroud). Yale University.
New Haven, CT, USA;
Massachusetts General
Hospital, Boston, MA, USA
(ABZneutiin Ph); Laureate
Institute for Brain Research,
Tulsa, OK, USA

A wnoile sampie
4

Mean mental health burden in
the past month (days)
T

Previous depression diagnosis

Type of exercise

D

Popular sports—

= Cycling
% "y 3 Aerobic or gym— -+
g -
23 w - - -
e ;g: ‘G Running or jogging — -
E g
g g 29 .,g Recreational or other—| -
i
E ?;_ % Winter or water — -
ﬁ s 1 Walking | -
E ..
Missing —
Household

D

Popular sports—

Cycling

Running or jogging -
Missing —
Winter or water —|

Household

99 Recreational or other— -
Aerobic or gym—| -
Walking —|

Moexercise  Exercise (4] g 15 20 25
Matched samples that either Reduction in mental health burden
exercised or did not compared with no exercise (%)

Figure 1: Cross-sectional data from more than 1-2 million individuals in the USA
(A) In samples matched for a range of physical and sociodemographic characteristics, individualswho e
had a 1-49 day (43-2%) reduction in mental health burden. (B) Relative to no exercise, individuals who e

popular sports, cycling, or aerobic and gym exercises had the lowest mental health burden. Even walking was
associated with a 17 7% reductlon in mental health burden relative to not exercising (C). Among individuals with a

T RIS SeteT § BRSE F S SER SR S I sk M T

él-\HHWHR'\HH







Journal of Neurology
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Physical exercise improves quality of life, depressive symptoms,
and cognition across chronic brain disorders: a transdiagnostic
systematic review and meta-analysis of randomized controlled trials

Meenakshi Dauwan'2°( . Marieke J. H. Begemann' - Margot I. E. Slot’ - Edwin H. M. Lee? - Philip Scheltens*.
Iris E. C. Sommer™>®

Received: 19 March 2019/ Revised: 29 July 2019 / Accepted: 30 July 2019
© The Author(s) 2019

Abstract

We performed a meta-analysis to synthesize evidence on the efficacy and safety of physical exercise as an add-on therapeutic
intervention for quality of life (QoL), depressive symptoms and cognition across six chronic brain disorders: Alzheimer’s
disease, Huntington’s disease, multiple sclerosis, Parkinson’s disease, schizophrenia and unipolar depression. 122 studies
(=k) (n=7231) were included. Exercise was superior to treatment as usual in improving QoL (k=64, n=4334, ES =0.40,
p<0.0001), depressive symptoms (k=60, n=2909, ES=0.78, p <0.0001), the cognitive domains attention and working
memory (k=21, n=1313, ES=0.24, p <0.009), executive functioning (k= 14, n=977, ES=0.15, p=0.013), memory
(k=12,n=994, ES=0.12. p=0.038) and psychomotor speed (k=16, n=2896, ES=0.23, p=0.003). Meta-regression showed
a dose—response effect for exercise time (min/week) on depressive symptoms (#=0.007, p=0.012). 69% of the studies that
reported on safety, found no complications. Exercise is an efficacious and safe add-on therapeutic intervention showing a
medium-sized effect on QoL and a large effect on mood in patients with chronic brain disorders, with a positive dose-response
correlation. Exercise also improved several cognitive domains with small but significant effects.

122 studi
con 7.231
soggetti. 60
studi
(N=2.909) su
persone con
depressione
e ES di
0,78.

él-\[[li]\'l]li-\l'lll]
@




JAMA Psychiatry | Original investigation

Association Between Physical Activity and Risk of Depression

A Systematic Review and Meta-analysis

Mztthew Pearce, PhO; Leandm Garda, PhiD; Ali Abbas, Phi: Tessa Sirain, PhOx; Felipe Bamreto Schuch, PhD;
RajraGalubic, Ph; Paul Kelty, PhD; Saad Khan, MB.BChir; Mruduis Uukurt, MBUBCHIr; Ywonne Laird, PhD:
Alexandsr Mok, PhD: Andres Smith, PhD; Marko Tainio, PhD; Seren Brage. PhD: James Woodoodk, PO

IMPORTANCE Depression is the leading use of mental health-related disease burden and
may be reduced by physical activity, but the dose-response relationship between activity
and depression is uncertain.

OBJECTIVE To systematiczlly review and meta-analyze the dose-response assodation
between physical activity and indident depression from published prospective studies

of adults.

DATA SOURCES PubMed, SCOPUS, Web of Science, PsycINFO, and the reference fists of
systematic reviews retrieved by a systematic search up to December 11, 2020, with no
langage imits. The date of the seanch was November 12, 2020

sTUDY SELECTION Weincluded prospective cohort studies reporting physical activity

2t 3 or more exposure bevels and risk estimates for depression with 3000 or more adults
and 3 years or longer of follow-up.

DATA EXTRACTION AND SYWTHESS Data extraction was completed independenthy

by 2 extractors and cross-checked for errors. A 2-stage random-effects dose-response

mieta-analysis was used to synthesize data. Study-specific associations were estimated using.
generalized least-squares regression and the pooled assodation was estimated by combining

the study-specific coefficients using restricted maximum likelibood.

MAIN OUTCDMES AND MEASURES The cutcome of interest was depression, inchuding (1)
presence of major depressive disorder indicated by self-report of physician diagnosis,
registry data, or diagnostic mterviews and (2} elevated depressive symptoms established
using validated cutoffs for a depressive screening instrument.

RESULTS Fifteen studkes comprising 191 130 participants and 2 110 588 person-years were
inchuded. An inverse curvilinear dose-response association between physical activity and
depression was cbserved, with steeper association gradients at lower acthity volurmes;

heterogeneity was large and significant {F - 74%; P < 001). Relative to adults not reporting

any activity, those accumulating half the recommended volume of physical activity

(4.4 marginal metabolic equivalent task hours per week [mMMET-Rfwik]) had 18% {95% O
13%-23%) lower risk of depression. Adults accumulating the recommended volume of 8.8
mMET hours perweek had 25% (95% C1, 18%-32%) lower risk with diminishing potential
benefits and higher uncertainty ohserved beyond that exposure level. There were
diminishing additional potential benefits and greater uncertainty at higher volumes of
physical activity. Based on an estimate of exposure prevalences among induded cohaorts,
if less active adults had achieved the current physicz| activity recommandations, 11.5%
(95% O, 77%-15.4%) of depressicn cases could have been prevented.

CONCLUSIONS AND RELEVARCE This systematic review and meta-analysis of assodations
between physical activity and depression suggests significant mental heslth benefits from
being physically active, even at bevels below the public hezlth recommendations.

Health practitioners should therefore encourage any increase in physical activity to improve
mental haalth.

JAMA Prychitry. dok 10001 famapmychiatry 2023 0608
Published ceiine Agril 13, 2022,
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Corresponding Author: fames
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2022

15 studi di coorte prospettici con
191.130 partecipanti.
Sulla base dei dati raccolti, gli
autori stimano che se le persone
meno attive fisicamente
raggiungessero gli standard
raccomandati di AF, si potrebbero
prevenire 1'11,5% dei casiy i
depressione (circa 1 caso su Y) zilll
@



49 studi di coorte prospettici con e
266.939 partecipanti. s o e

Study Authors, Year, Reference Ratio  Limit Limit
Augestad et al., 2008 (30} (men) 1589
Augestad et al.. 2008 (30) (women) 2415
Baumeister et al., 2017 (31) 1044
Cabello et al. 2017 (34) 1322
Chang et al, 2016 (36) 1036
Chen and Millar. 1999 (37} 1221
Choi etal. 2015 (38} 0.881
Clark et al.,, 2007 (39) i 1720
Da Silva et al.. 2012 (42) ¥ 1247
Espaiia-Romero et al,, 2013 (43) 1068
Farmer et al. 1988 (44) (men) 3123

Adjusted Odds Ratio and 95% CI

Physical Activity and Incident Depression:
A Meta-Analysis of Prospective Cohort Studies
Felipe B. Schuch, Ph.D., Davy Vancampfort, Ph.D., Joseph Firth, Ph.D., Simon Rosenbaum, Ph.D., Philip B. Ward, Ph.D.,

Edson S. Silva, BSc., Mats Hallgren, Ph.D., Antonio Ponce De Leon, Ph.D., Andrea L. Dunn, Ph.D., Andrea C. Deslandes, Ph.D.,
Marcelo P. Fleck, Ph.D., Andre F. Carvalho, Ph.D., Brendon Stubbs, Ph.D.

Objective: The authors examined the prospective relation-
ship between physical activity and incident depression and
explored potential moderators.

Method: Prospective cohort studies evaluating incident
depression were searched from database inception through
Oct. 18, 2017, on PubMed, PsycINFO, Embase, and SPORT-
Discus. Demographic and clinical data, data on physical ac-
tivity and depression assessments, and odds ratios, relative
risks, and hazard ratios with 85% confidence intervals were
extracted. Random-effects meta-analyses were conducted,
and the potential sources of heterogeneity were explored.
Methodological quality was assessed using the Newcastle-
Ottawa Scale.

Results: Atotal of 49 unique prospective studies (N=266,939;
median proportion of males across studies, 47%) were fol-
lowed up for 1,837,794 person-years. Compared with people
with low levels of physical activity, those with high levels
had lower odds of developing depression (adjusted odds
ratio=0.83, 95% Cl=0.79, 0.88; I"=0.00). Furthermore, physical
activity had a protective effect against the emergence of

depression in youths (adjusted odds ratio=0.90, 95% Cl=0.83,
0.98), in adults (adjusted odds ratio=0.78, 95% Cl=070, 0.87),
and inelderly persons (adjusted odds ratio=0.79, 95% Ci=0.72,
0.86). Protective effects against depression were found across
geographical regions, with adjusted odds ratios ranging from
0.65to 0.84 in Asia, Europe, North America, and Oceania, and
against increased incidence of positive screen for depressive
symptoms (adjusted odds ratio=0.84, 95% Cl=0.79, 0.89) or
major depression diagnosis (adjusted odds ratio=0.86, 95%
Cl=0.75, 0.98). No moderators were identified. Results were
consistent for unadjusted odds ratios and for adjusted and
unadjusted relative risks/hazard ratios. Overall study quality
‘was moderate to high (Mewcastle-Ottawa Scale score, 6.3).
Although significant publication bias was found, adjusting for
this did not change the magnitude of the associations.

Conclusions: Available evidence supports the notion that

physicalactivity can conferprotection against the emergence
of depression regardless of age and geographical region.

Am J Psychiatry 2018; 175:631—648; dot: 10.1176/3ppi ajp 2018.17111134

Farmer et al, 1988 (44) (women)
Gallegos-Carrillo et al.. 2013 (45)
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Hiles etal, 2015 (49}

Jerstad etal.. 2010 (50)

Joshi et al., 2016 (52)

Ku et al, 2009 (54)

Messier et al., 2013 {57) (remained active)
Mihrshahi et al., 2015 (58)

Mobily et al, 1996 (60)

Park et al.. 2015 (61)

Pasco et al., 2011 (62)
Rius-Ottenheim et al, 2013 (63)
Roh etal, 2015 (64)
Sanchez-Villegas et al., 2008 (65)
Smith et al.. 2010 (67}
Strawbridge et al.. 2002 (68}
Strohle et al. 2007 (69)

Ten have et al, 2011 (70)

Tsai et al, 2013 (71)
Tsutsumimoto et al., 2017 (72)
Veronese et al, 2017 (73}
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Wise et al.. 2006 (76)
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Summary effect size estimate
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2 Random-effects modeling was employed. The square size is proportional to the individual studies’ sample size. and the diamond represents the

summary effect size estimate. Adjusted OR= 0 , 8 3 .
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Association of Efficacy of Resistance Exercise Training

With Depressive Symptoms
Meta-analysis and Meta-regression Analysis
of Randomized Clinical Trials

Bratt R Gordon, MSc; Clllian P McDowell, B5c; Mats Hafllgren, PhD. Jacob D Meyer, PhD: Mark Lyons, PhI: Matthew P. Herring, Ph

MPORTANCE The physical benefits of resistance exerdse training (RET Yare well docurnented,
but less is known reganding the association of RET with mental health outcomes. To date, no
quantitative synthesis of the antidepressant effects of RET has been conducted.

ORIECTIVES To estimate the assodation of efficacy of RET with depressive symptoms and
determine the extent to which logical, thearetical, andfor prior empirical variables are
associated with depressive symptoms and whether the assodation of efficacy of RET with
depressive symptoms accounts for variability inthe oversll effect size.

DTA SOURCES Articles published before August 2017, lomted using Google Scholar.
MEDLINE, P=yelNFO, PubMed, and Web of Stence,

STUDY SELECTION Randomized clinical trials inchuded randomization ta RET {n - 947} or
a nonactive control condition (n = 8300

DATA EXTRACTION AMD SYNTHESIS Hedpes d effect sizes were computed and random-effects
models were used for all analyses. Meta-regression was conducted to quantify the potential
moderating influence of participant and trial characteristics.

WA OUTCOMES ANDMEASURES Randemized clinical trials used validated measures of
depressive symptoms assessed at baseline and midintervention and/or postintervention.
Four primary moderators were selected a priori o provide foased ressarch hypotheses
about variation in effect gze: total wolime of prescrbed RET, whether participants wera
healthy or physically or mentally ill, whether or not allocation andfor assessment were
blinded, and whether or not the RET intervention resulted in a significant improvement
instrength.

RESLATS Fifty-four effects were derived from 33 rendomized cinical trizls involving 1877
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participants. Resistance exardse training was associated with a significant reduction in
depressive symptoms with 2 moderate-sized mean effect & of 0,65 (95% O, 0.48-0.83;

7= 735; P = 0011 Sgnificant heterogeneity was indicated (total O = 716.92, df = 53;

P< 00 P - 76.0% [95% O, 72.7%-79.0%]), and sampling error accounted for 32.9% of
observed variance. The number nesded to treat was 4. Total volume of prescribed RET,
participant health status, and strength improvements were not significantly associated with
the antidepressant affect of RET. However, smaller reductions in depressive symptoms ware
derived from randomized dinical taaks with blinded allocation and/or assessment.
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JAMA Clinical Evidence Synopsis
Exercise for Depression

Gary Cooney, AB, MBChE; Kerry Dwan, PhD; Gillian Mead, FRCP

39 RCT con 2.326 pazienti

(CLINICAL QUESTION Is exercise an effective treatment for depression?

BOTTOMLINE Exercise is assodated with a greater reduction in depression symptoms
compared with no treatment. placebo, or active control interventions, such as relaxation or
meditation. However, analysis of high-quality studies alone suggests only small benefits.

Depression affects more than 121 million people worldwide." Al-
though depression is commonly treated with medications or psy-
chological therapies, some consider exercise as an adjunct or sub-
stitute treatment. This JAMA Clinical Evidence Synopsis summarizes
an updated Cochrane review? that assesses whether exerdise is as-
sodated with improvements in depression.

Summary of Findings

Of the 39 trials that fulfilled inclusion criteria, 37 trials provided data

for meta-analysis: 35 trials (1356 partidpants) compared exercise

with no treatment ora "control intervention " Because different de-
T i ce (SMD) was

used to combine data. An SMD of 0.20 represents asmall effect, 0.50

amoderate effect, and 0.80 a large effect *

‘We converted SMD to the Beck Depression Inventory (BDI)
score, using data from a study by Chalder and colleagues* and
methods described in the Cochrane handbook.* The BDI. a self-
rated depression scale, includes 21 items, each scored O to 3, giv-

Evidence Profile

No. of randomized clinical trials: 39

Study years: Published. 1979-2012; conducted, 1978-2010

No. of patients: 2326

Men: 637 (31%) Women: 1382 (68%); only 31 trials (2019 partici-
pants) reported sex

Age, mean range: 22-879 years

Settings: Community, outpatient, inpatient populations
‘Countries: Australia, Brazil, Canada, Denmark, Germany, Iran, ltaly,
New Zealand, Norway, Portugal, Russia, Thailand, United Kingdom,
United States

‘Comparisons: Exercise vs no treatment or a “control intervention™
{ie. placebo treatment or an active control treatment. such as medi-
tation or i exercise i exercise vs
psychological therapies

Duration of Intervention: 4-16 weeks

Primary outcomes: Clinical diagnosis of depression, Beck Depres-
sion Inventory score, Hamilton Rating Scale for Depression score,
Geriatric Depression Scale score

Y il roflife. adverse
events.

ing a maximum score of 63. Scores below 10 are considered mini-
mal depression. whereas scores above 30 indicate severe
depression.>

Exercise was associated with a greater reduction in depres-
sion scores compared with control (35 trials: pooled SMD, -0.62
[95% CI. -0.81to -0.42]). This represented a moderate effect.
equivalent to a difference of approximately 5 BDI points. For the
16 studies reporting BDI, the mean difference was 4.76 BDI points
(Figure). However, analyzing only the 6 trials with adequate allo-
«cation concealment, intention-to-treat analysis. and blinded out-
‘come assessment (n = 464) showed no association of exercise
with improved depression (SMD, —0.18 [95% CI. -0.47 te O.11]:
BDI, -1.71[95% Cl, —4.47 to 1.05]). Seven trials (n = 189) found no
difference between exerdse and psychological therapy (SMD,
-0.03 [95% CI, -0.32 to 0.26]; BDI, -0.29 [95% CI, -3.04 to
2.47)). Four trials (n = 298) found no difference between exerdise
and antidepressant therapy (SMD. —0.11[95% CI. -0.34 to 0.12]:
BDI, -1.05 [95% CI. -3.23 to 1.141). Subgroup analyses were con-
ducted to examine the association between type of exercise and
whether depression was diagnosed by a clinical interview or a
depression scale threshold score. The SMD for aerobic exercise
indicated a moderate clinical association (SMD, -0.55 [95% Cl.
-0.77t0-0.34]; BDI, -5.23[95% CI, 732 to -3.23]). The SMD for
resistance exercise (SMD. -1.03 [95% CI. -1.52 to —0.53]: BDI.
-9.79 [95% Cl. -14.44 to -3.71]) indicated a stronger association.
However, aerobic and resistance exercise were not directly com-
pared head-to-head.

There was also a moderate favorable assodiation between ex-
ercise and reduction in depression scores in studies that reached a
dinical diagnosis of depression by interview (SMD, -0.57 [95% Cl.
-0.81t0-0.32]: BDI. -5.42[95% Cl, -7.70 to -3.04]). as well as stud-
ies that reached a diagnosis by cutoff paint on a scale (SMD. -0.67
[95% CI.-0.95 to—0.39]: BDI. -6.37[95% CI.-9.03 to-3.71]). Stud-
ies with long-term follow-up (8 trials: n = 377; duration of follow-
up. 4-26 mo) reported only asmall favorable association (SMD. -033
[95% C1.-0.63to—-0.03]: BDI. -3.14[95% CI. -5.99 to —0.29]). Only
7 trials reported adverse events. None reported an increase in ad-
verse events associated with exerdse.

Discussion

This meta-analysis suggests that exercise may have a moderate-
sized favorable assodation with depression, but because of risk of
bias, this association may be small. The optimal type, intensity, fre-
quency. and duration of exercise for depression remain unclear.

Figure. Mean Difference in Beck Depression Inventory Score for Exercise
vs Control or Placebo Intervention

Mean Difference Favors | Favors Control
Study in BDI (95% CI) Exercise | or Placebo

Foley, 2008 -4.00 (-5.53t0-2.47) -
Bonnet, 2005 0.92 (-1.66 to 3.50) i . B

Epstein, 1986 -3.60(-6.55to -0.65) i
Hess-Homeier, 1981 -4.78 (-8.41 to -1.15) —-
Reuter, 1984 -7.07 (-11.70t0 -2.44) —.—i—
Martinsen, 1985 11.94(-16.74t0-7.14) —— i
Fremont, 1987 -4.80(-9.80t00.20)
Veale, 1992 -6.20(-11.45t0 -0.95)
Hemat-Far, 2012 -3.85(-9.43t01.73)
Hoffman, 2010 2.00(-3.71t07.71)
Mutrie, 1998 10.70 (-16.56 to -4.84)
Doyne, 1987 13.46(-19.37 to -7.55)
Chu, 2008 -6.40 (-15.47 t0 2.67)
McNeil, 1991 -7.30(-16.62t02.02)
Blumenthal, 1999 13.96 (3.34 t0 24.58)
Singh, 1997 -2.82(-13.84t08.20)
Overall -4.76 (-6.99t0-2.53) <

-20 -10 0 10 20
Mean Difference in BDI (95% CI)

BDI indicates Beck Depression Inventory. Only 16 trials used the B[
size of the data markers indicates the weight of the study. Meta-an FATEBENFFRATELLI
the random-effects method. ' '
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CORRELATI NEUROBIOLOGICI DELLA AF

Psychological Medicine

Disentangling the biological mechanisms
underlying the effects of physical exercise in
major depressive disorder: a comprehensive
systematic review of randomized controlled trials

Rosana Carvalho Silva’, Mattia Meattini®, Giulia Perusi®, Sara Carletto™”,
Marco Bortolomasi®, Massimo Gennarelli*, Bemhard T. Baune™"* and
Alessandra Minelli** (&

! Department of Molecular and Translational Medicine, Uni v of Brescia, Brescia, Italy; *Genetics Unit, IRCCS Istituto
Centro San Giovanni di Dio Fatebenefratelli, Brescia, Italy; *Department of Clinical and Biological Sciences, University of
Torino, Turin, Italy, “Clinical Psychology Unit, AO.U. Citta della Salute e della Scienza di Torino, Torino, ltaly;
“Psychiatric Hospital “Villa Santa Chiara”, Verona, Italy; “Department of Psychiatry and Psychotherapy, University of
Miinster, Miinster, Germany; "Department of Psychiatry, Melbourne Medical School, University of Melbourne, Mel-
bourne, VIC, Australia and *The Hlorey Institute of Neurosdence and Mental Health, The University of Melbourne,
Parkville, VIC, Australia

Abstract

Background. Major depressive disorder (MDD) is a disabling psychiatric condition in which
physical activity provides clinical benefits. While exercise effectively alleviates depressive
_symptoms, its biological mechanisms remain unclear.

Methods. This systematic review investigated the neurobiological effects of physical exercise on
biomarkers in adults with MDD through randomized controlled trials, including studies
‘assessing exercise interventions and reporting data on their biological effects.

Results. A total of 30 studies, including 2194 participants, were included, examining the effects
of physical exercise on various biological systems in patients with MDD. Exercise interventions
had mixed effects on inflammatory markers, including interleukins, C-reactive protein, and
tumor necrosis factor-a, suggesting a potential but inconsistent anti-inflammatory role. Neuro-
trophic factors, such as brain-derived neurotrophic factor showed promlsr. as biomarkers of
treatment response, but their role in clinical impre ined inconclusive. Findings for
the stress-response system, including cortisol aﬁﬂmommw systems, primarily involving
serotonin and dopamine, were limited and variable. Exercise demonstrated potential benefits in
reducing oxidative stress and enhancing p-endorphin levels, although these effects were not
consistently observed.

Conclusion. This systematic review adopted a broader perspective than prior studies, exploring
less-studied biological systems and identifying several limitations in the included studies,
including small sample sizes, varying methodologies, and a predominant focus on biochemical
markers, Future research should prioritize larger, standardized trials and particularly employ
omics approaches to better understand the biological mechanisms underlying the effects of
exercise in MDD, The findings highlight the complexity of exercise’s biological effects and
emphasize the need for further research to clarify its mechanisms.
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Meccanismi biologici dell'eserxcizio fisico nella Depressione Maggiore

Carvalho Silva R et al., Psychological Medicine 2025 | Revisione sistematica di 30 RCT (n = 2.194)

Sistema
infiammatorio/immunitario

A IL-10 1 con esercizio + CBT; risultati misti per
IL-6 e IL-1P3

e CRP: riduzione modesta, limitata a sottogruppi
con rischio CV

e TNF-a: predittore di risposta ma effetti
inconsistenti post-intervento

Sisterna monoaminergico

A Esercizio + farmaco | attivita della COMT
solubile

V Nessun cambiamento significativo in
serotonina, dopamina, noradrenalina
plasmatiche

A MHPG-solfato urinario 1 con esercizio,
correlato a miglioramento sintomatico

O Sistema neurotrofico

A BDNF 1 con esercizio aerobico, yoga e
ECT+esercizio

e BDNF basale elevato predice remissione; ruolo
clinico ancoraincerto

V VEGF e IGF-1: nessun effetto significativo
dell'esercizio

@ Stress ossidativo e 3-endorfine

A TBARS | con esercizio in pazienti gravi; yoga
| danno al DNA

A (-endorfine 1 con esercizio + antidepressivo
— correlazione con miglioramento clinico

A Effetto positivo/significativo V¥ Nessun effetto/risultato negativo e Risultato misto/incerto

@ Sistema dello stress (HPA)

V Cortisolo: scarsa sensibilita all'esercizio nella
maggior parte degli studi

A Yoga e meditazione: riduzione significativa
del cortisolo

V Copeptina e ACTH: nessuna differenza
significativa

O Limitazioni e direzioni future

V¥V Campioni piccoli, eterogeneita metodologica,
focus su marcatori biochimici

e 29/30 studi con rischio di bias intermedio

e Necessari RCT piu ampi con approcci omici
(genomica, proteomica, metabolomica)
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ORRELATI NEUROBIOLOGICI DELLA AF

A Kandola, et al.

Neuroscience and Biobehavioral Reviews 107 (2019) 525-539

L 4
Depressive symptoms

Biological mechanisms Psychosocial mechanisms
Neuroplasticity Inflammation Self-estoam
* Molecular * Docre P * improving physical self porceptions.
reloase 0. BONF inflammalory markar ¢.0. 15 * Posiliv body image perception
* Cellular kevel changes in * Increass in ant-nflammatory
neurcgenasis, angiogenasis, markers 0.9, IL-10 Social support
synaplogenesis ol « Roduction in inflammation duo 1o * More intoraction and emolional disciosun:
——  + Stuctural level changes in adipose tissua + Exposure 1o new social networks
hippocampus, cortical reglons, and
* Changes in monocyte numbons
whitn matior ; and merphology Self-efficacy
* improved brain-wide vasculature * Skil mastery
Oxidative stress
= coping wih
Greater HPA regulation excess ractive axdidative and * Barrier seif-officacy
+ Changes in cortsod activity nitrosative spocies
Physical activity ¢———
Examples of confounders
= Medication use
* Soclal deprivation
Examples of moderators * Genetic factors, 0.g. polygenic risk of deprossion
* Age * Physical health status
« Biclogical profie .. IL-6 or BONF levels * Stross.
+ Symplomology « Education
» Lengihiseverity ol depression * Ethnicity
« Pay £.9. body imaga or + Othor
* Other heatth behaviours o.4. sleep
i . * Trauma
» Exercise protocal e.g. intensity, or duration of
sasEion
tnam sports i .
* Adherence o exercise
Fig. 1. Mect ! and confi of the b physical activity and depressive symptoms.
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Mental Health and Physical Activity 29 (2025) 100713

Mental Health and Physical Activity
Eosil
ELSEVIER J il homepage: www. el comfocate/menpa

Increasing activity and reducing sedentary behaviour for people with M
severe mental illness: what are the active ingredients for behaviour change?
A systematic review

Gemma Traviss-Turner ', Rebecca J. Beeken ™', Gareth Jones", Laura Bailey °,
Eleanor Bowes*, Trys Burke °, Katarzyna K. Machaczek ’, Katie Pickering °, Robert Copeland ¥,
Cindy Cooper °, Garry Tew ", Scott Weich *, Emily Peckham ”

*® Leeds Institute af Health Seiemees, University of Leeds, UK

® School of Health Seiences, Bongor University, UK

= Sheffield Gentre far Health and Related Research (SOHARR), Uriversity of Sheffield, UK

4 School OF Spar and Physical Activiry, Advanced Wellbeing Reseoreh Centre, Sheifield Hollom University, UK

* Sheffield Clinical Trials Research Unit, Universizy of Sheffield, UK.

¥ Gentre for Applied Health & Social Gare Rescarch, Advanced Wellbeing Rescarch Gentre, Sheffield Hallam Universizy, UK

¥ Instituze for Health and Care Yark St Jakn York, UK
ARTICLE INFO ABSTRACT
- Increasing physical activity (PA) and i iour (5B) can imp health outer and
Severe mental filness reduce rates of premature mortality for people with severe mental illness (SMI). In this systematic review we
Physical activaty aimed to explore the active ingredients of existing PA interventions for people with SML We reviewed inter-
Sedeottiy hehubcias vention i iour change i {BCTs), features and underpinning theories. We
_:"h""“_ d"mu included 15 PA interventions, of which 4 were classed as effective (effect size >0.273). We identified the fre-
quency of intervention functions and BCTs that were used in each study and compared the number of effective
ponents. We uzed the TIDieR ist to features that might be important within effective ‘ Al Vi L
interventions including the theories that guided the of i ions. The most used
jons were ion and environm ing, both of which were identified in effective in- ®
terventions. The BCT: that were identified as potentially uszeful were framing and reframing, feedback on
SR R |
combinations of some features zeemed to be (PA i i DI and zuppaort delivered by
community health teams). More high quality and better reparted studies are required to gthen this evi
buse. °
Prospero registration: PROSPERO 2024 CRD42024541859
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Table 2

Intervention functions, comparing effective and non-effective interventions.
Intervention functions Effective interventions (n = 4) Not effective interventions (n = 10} All interventions (n = 14%) Effectiveness ratio
Education 4 10 14 29 %
Persuasion 3 (7] 9 33 %
Incentivisation 1 0 1 100 %
Coercion 0 0 0 0%
Training 1 7 B8 13 %
Enablement 3 10 13 23 %
Modelling 1 3 4 25 %
Environmental restructuring 4 10 14 29 %
Restrictions 0 0 0 0%

2 Kaplan et al., 2018 not included in line with the previous review; this intervention showed too much incongruence with the other included interventions due to its
primary aim, which was to decrease levels of subjective sleep inertia.
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Exercise Improves Clinical Symptoms, Quality of Life, Global Functioning, and
Depression in Schizophrenia: A Systematic Review and Meta-analysis

Meenakshi Dauwan®'%, Marieke J. H. Begemann', Sophie M. Heringa', and Iris E. Sommer’

'Department of Psychiatry, Brain Center Rudolf Magnus, University Medical Center Utrecht, Utrecht, The Netherlands: *Department
of Clinical Neurophysiclogy and MEG Center, Neuroscience Campus, VU University Medical Center, Amsterdam, The Netherlands

*To whom correspondence should be addressed: University Medical Center Utrecht, Postbus 85500, 3508 GA Utrecht, The Netherlands;

tel: 31-8-8755-7468, e-mail: m.dauwan-3@umeutrecht.nl

Background: Physical exercise may be valuable for patients
with schizophrenia spectrum disorders as it may have benefi-
cial effect on clinical symptoms, quality of life and cognition.
Methods: A systematic search was performed using PubMed
(Medline), Embase, Psychinfo, and Cochrane Database of
Systematic Reviews. Controlled and uncontrolled studies
investigating the effect of any type of physical exercise inter-
ventions in schizophrenia spectrum disorders were included.
Qutcome measures were clinical symptoms, quality of life,
global functioning. depression or cognition. Meta-analyses
were performed using Comprehensive Meta-Analysis soft-
ware. A random effects model was used to compute overall
weighted effect sizes in Hedges® g. Resulrs: Twenty-nine stud-
ies were included, examining 1109 pati Exercise was supe-
rior to control conditions in improving total symptom severity
(k =14, n="T19: Hedges' g = .39, P < 001), positive (k = 15,
n=715: Hedges' g = .32, P < .01), negative (k = 18, n = 854:
Hedges' g = 49, P < .001), and general (£ = 10, n = 475:
Hedges’ g = .27, P < .05) symptoms, quality of life (k = 11,
n=T770: Hedges' g = .55, P <.001), global functioning (k = 5,
n = 342: Hedges' g = 32, P <.01), and depressive symptoms
(k=7,n=2337: Hedges’ g = .71, P < .001). Yoga, specifically.
improved the cognitive subdomain long-term memory (k = 2,
n = 184: Hedges" g = .32, P < .05), while exercise in general
or in any other form had no effect on cognition. Conclusion:
Physical exercise is a robust add-on treatment for improv-
ing clinical symptoms, quality of life, global functioning, and
depressive symp in patients with schizophrenia. The effect
on cognifion is not demonstrated, but may be present for yoga.

Key words: psychopathology/functioning/cognition/
yoga/aerobic exercise
Introduction

Schizophrenia, a severe psychiatric disorder, affects
approximately 24 million people worldwide.! This

disorder is characterized by (1) positive symptoms such
as hallucinations and delusions, (2) negative symptoms
including affective flattening, alogia and avolition, and
(3) neurocognitive deficits including perception, memory,
and attention, among others.” Negative and cognitive
symptoms, emerging in the pre-psychotic stage, appear
to be related.” Higher negative and cognitive symptoms
are significantly associated with poorer functional out-
come.** Treatment with antipsychotic drugs, applied as
first line therapy, typically result in reduction in positive
symptoms with minimal to no effects on negative and
cognitive symptoms® In addition, antipsychotics result
in the side effects weight gain and metabolic syndrome.™*
Furthermore, reduced physical capacity in patients with
schizophrenia is strongly related to negative and cogni-
tive symptoms.™'® These risk factors are major contribu-
tors of cardiovascular diseases in schizophrenia which in
turn is associated with 2- to 3-fold higher mortality rate
compared to the general population.' Saha et al found
an all-cause standardized montality ratio of 2.58 show-
ing an increase in mortality in these patients over the last
decades." Therefore, it is time to implement a therapy for
patients with schizophrenia that decreases the negative
symptoms and cognitive deficits, and also improves the
functional and clinical outcome.

Physical inactivity has been described as the lead-
ing risk factor for global mortality."* The World Health
Organization (WHO) 2009' reported that physical inac-
tivity accounts for 27% of diabetes and 30% of ischemic
heart diseases, whereas an active lifestyle reduces these
risks, largely improving general health and wellness, and
life expectancy.' Furthermore, physical activity in healthy
aging populations is associated with improvement in cog-
nitive functioning and depressive symptoms, delay in age-
related cognitive decline and neurodegeneration.*'* On
the brain level, exercise induces neurogenesis, modulates
synaptic plasticity and increases several growth factors

29 studi con 1.109 pazienti con
diagnosi di schizofrenia.

Sessioni di AF comprese tra 16’ sino a
360’-720’ alla settimana.

Durata media dell’intervento: 12
settimane.

Tutti gli studi comprendevano AF
svolta in gruppo e sotto supervisione.

Programmi raccomandati di gruppo
con supervisione con sessioni di
almeno 30’ 3 volte alla settimana per
un minimo di 12 settimane.
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A systematic review and meta-analysis of exercise
interventions in schizophrenia patients

J. Firth, J. Cotter’, R. Elliott"?, P. French®* and A. R. Yung"®
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> Manchester Academic Health Sciences Centre, University of Manchester, UK
3P@dmeis Research Unit, Greater Manchester West NHS Mental Health Trust, UK
* Institute of Psychology, Health and Society, The University of Liverpool, UK

% Orygen Youth Health Research Centre, University of Melbourne, Australia

Background. The typically poor outcomes of schizophrenia could be improved through interventions that reduce car-
diometabolic risk, negative symptoms and cognitive deficits; aspects of the illness which often go untreated. The present
review and meta-analysis aimed to establish the effectiveness of exercise for improving both physical and mental health
outcomes in schizophrenia patients.

Method. We conducted a systematic literature search to identify all studies that examined the physical or mental effects of
exercise interventions in non-affective psychotic disorders. Of 1581 references, 20 eligible studies were identified. Data on
study design, sample characteristics, outcomes and feasibility were extracted from all studies and systematically reviewed.
Meta-analyses were also conducted on the physical and mental health outcomes of randomized controlled trials.

Results. Exercise interventions had no significant effect on body mass index, but can improve physical fitness and other
cardiometabolic risk factors. Psychiatric symptoms were significantly reduced by interventions using around 90 min of
moderate-to-vigorous exercise per week (standardized mean difference: (.72, 95% confidence interval —1.14 to —0.29).
This amount of exercise was also reported to significantly improve functioning, co-morbid disorders and neurocognition.

Conclusions. Interventions that implement a sufficient dose of exercise, in supervised or group settings, can be feasible
and effective interventions for schizophrenia.

Received 15 August 2014; Revised 1 December 2014; Accepted 9 December 2014

(b) Sensitivity Analysis: Total Symptoms

Exercise Comparators Std. Mean Difference Std. Mean Difference
Study Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Acil 2008 -8.7 14.43 15 083 2074 15 333% -0.5211.25,0.21) —=
Heebe 2005 -8.25 1146 4 4866 11.73 6 02% -1.00 [-2.39, 0.38) i
Pajonk 2010 =61 9.6 a B4 118 B 148% -1.22F232,-013)
Scheews 2013a BT 1232 20 11 1088 19 427% -0,6311.27,0.02) ——

Total (85% Cl) a7 48 100.0% 0.72 [-1.14, -0.29] —-
Heteropenelty: Tau®™= 0.00; Chi*= 1.33,df=3(P = 0.72); "= 0% -+ 1 1 2
Testfor overall effect: £= 3.33 (P = 0.0009) Favours Exercise Favours Conlrol

(c) Sensitivity Analysis: Positive Symptams
Exercise Cantrol Std. Mean Difference Std, Mean Difference
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Pajonk 2010 -1 28 g 08 51 8 16.8% -0.42[-1.41,057] —
Scheawe 2013a <21 446 20 08 485 18 308% -0.65(-1.29, 0.00] —

e

Total (95% Ci) 49 48 100.0%  -0.54 [-0.95,.0.13)
Heterogengity Taw= 0.00; Ch= 0,42, df= 3 (P = 0.94); F= 0% '3
Testfor overall effect 2= 2.60 (P = 0.008)

+ .
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(d) Sensitivity Analysis: Negative Symptoms
Exercise Cantrol Std. Mean Difference Std. Mean Difference
Study Mean SD Teotal Mean  SD Total Weight 1V, Random, 95% CI IV, Random, 95% Cl
Al 2008 -104 167 15 286 2008 15 216% -0.70 [-1.44,0.04) —_—
Beebe 2005 -1.75 841 4 15 588 6 TO0% -0.51 [1.81,078) —
Gholipour 2012 -21 148 15 175 235 30 307% -0.16 [-0.78, 0.46] ——

Pajonk 2010 28 47 8§ 09 57 9 11.5% -0.67 [-1.69,0,35) I
Scheews 2013a 15 811 20 11 608 19 203% -0.42 [-1.05,0.22) ——

Total (95% CI) 62 78 100.0%  -0.44 [-0.78,.0.09] -
Heterogeneity: Tau® = 0.00; Chi*=1.44, df= 4 (P = 0.84); F=0% -5 -;I
Test for overall effect Z= 2.49 (F=0.01) Favours Exercise Favours Confrol

2

Fig. 3. Forest plots showing change in psychiatric symptoms in exercise and control conditions. ‘Std. Mean Difference’
indicates the effect size, with 95% confidence intervals (Cls). The Z value and assodated p value indicate whether the effect
size differs significantly from zero. The squares in the figure indicate the weight of the particular study in the meta-analysis.
SD, Standard deviation; IV, inverse variance; df, degrees of freedom.
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zip! CAMPIONE STUDIATO

N = 313 (50.5%) N = 307 (49.5%)
Occupato,N(%) |  38(122) |  90(203) | <.001
Durata di malattia (media, SD)
| %conantipsicotii | 978 | 981 | .098
BNSS(media D) | 263(+166) |  19.3(+13.9)

>
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125(+8.7) | 13.4(:07) | 386
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(sedentaria, lieve, moderata
ed intensa) tra pazienti
residenziali, pazienti
ambulatoriali e controlli
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Valutazione clinica:
56 pazienti residenziali + circonferenza
49 pazienti ambulatoriali addominale, comorbidita
+ 111 controlli sani. fisiche, indice di massa
corporea (BMI).

Monitoraggio dell’attivita

fisica (PA): Actigraph
GTIX Link.
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Motion Tracking Designed for

c c 3 axis accelerometer Gyroscope and
30 - 100 Hz sample rate 14-day
battery life
USB, Bluetooth LE 5.0 Versatile

wearing location

Programmable display IP57 Water Rub, FATFBENFFRATEL

=
ActiGraph . Pagzml
@




iz
®
:__:_w_“,_z_,v_:,._@

1 9EBOOE-EZ07-WAW[WQ/IEL | 0L10P "B-1:9T'EZ0T WEH WAy g (232 ) oqiez

(Wa

2IE MOAEYF ATEJUIRas PUE W IaMO] “IRA0RIOJ
o7 ¢ SODUED Appesy un paredmiod sPAS] YA
Iamo[ mots A[ensn pue  Lep 1ad v sno1oSia ur urm
0T PUE (VIAIN) Vd snoIoSia-01-318I5pOoTT Ut o
T'Zf “Vd B W urm g8 jo uesw © puads (155
LK S[ETIPIATPUT JET[} PUNCY SISA[EUE-EISM U021
¥ g, Surpeal 1o seowmap omwonss[s Fursn Semdwos
® uo Supjlom ‘uoswaEl SumplEm SE YONS SIOI
-amoe wr SurfeSus o wmop Surd] 1o Surampoar
‘Sumts g pasuapereypy smupusdxs {G1sus mof
SurA[oAT SIMIATIOE 01 SIfRI IMolartaq ATelmspas
4renuod 2} uQ  "SAUONOI 3SLIAXS PaImdnus Ul
BufeSue pue suods Sunde(d ‘Supuep SurunuLws
‘Burpis ‘Bumumu ‘SupjEm SE U2NS ‘SILLALOE JO
28ue1 opm ® d 13 1] “S9; ap safelu
pue smutpusdxs L81sus ssrmbar e JUsWISAcT
Aipoq 4w 01 518391 I, wonedod st ur ()
danor [eowsdyd jo Suurolmowr syl 1oy sIosussolq
PISEQ-IS1SWIOIS[300E PISUL SAPY SSIPIUS  SMHOG
5 ¢'s[onuoo Aqyeey i pareduos uays
(5§ P siusned ur 1aySngy Afensn st ewn Aranoeut
‘srountapmy umop Surd] 1o Sumits pamiofrad
SIF seOWOOF Jsom pue “Bunpou Suopjeanorul
Bureq 4ep 211 Jo (o47 ¢ ‘°T) JEY uER SIow puads
(55 Yy sausned 1emq punog L[rerausd sary sarpius
asaf ,_ "SINMALOE o] A[TEp ssasse o1 4Gojoporpaw
sp pasn aaey aa] B Ao mq ‘WSojoremordmds
10 suonowsa A[EP JO UOWEN[EAS 313 I0f (J§5 1PLM
sjusned 1L pasn uaaq Sey YA ‘SSPESSp maj Ise]
2 u]  uewomAu2 2 01 Amnoear jo swened
STWEWAP 21 puE swn Isac AN[Iqeirea aip aamdes
PUE ‘(SIX21U00 [EINIEN ISR Wl saousuadie siusned
jo smuotd psureri-suy e ‘a1) e1ep pryea Aqesrojoss
paa[ossI-sum pue aampslqo ‘ewmpniiuo] spracid
‘sasE1q Sompal sjeol asa Bustmoad st (755 ypTa
S[ENpLAIpUT [pLv 20noeIld [EJIUID PUE YOIESS3I UL
SIOSU2S01q Paseq-I2laUIOIa[200E 3N S0P 2[qE
~Team puE ((YINE) ir eordo[oo:
*5s) sardolopoiam asnEAGUT JO HOETSAIUT ST
¢ senpeded aanmioo paredwt Aen
-u=a1od O} puE SEIq [[E021 01 PAIE[SI sIOLIS 0} Iuoid
sI SI2PIOSIp [EIUSTU 219425 [pm siusned ur surode:
-fjas eanodadsonal jo asn ey "wiep sandadsonar
pautodar-gas pa1da[[od A[UTETI SABT] SSTPMIS 1SOTI
‘(155 s siusned jo asn swm A[Ep 13 01 paussse

souepodmr a1 adsep ‘TeAsmOl] ‘SRR A[Eiiow
PUE SIOIPIGIOMIOD [EJIpsw jo Iqumu ‘sisouford
10} saouenbasuos es1aape uw ‘Suruonouny wn
Apep W syuswuredw papEw moys wsyo ((ss)
s1oplosTp ummoads eusIydozipos IR SITANE]

aNNO¥DNIVE

BnpE

fjiep paunpnis 01 Juawquwod 1Byl bunoidu 1e pawie
sawweiBboid aaneyigeyRl 3ipads yum paabiel aq o1
spaau uopejndod L "vd JO [aA3] BU1 PUE 4SS YL
syuaned Jo ayy Ajiep auj BuLopuow Joj [njssn 318 SIoSU3s
ajqeseam pue WiN3-2qol suonedlduwl jedun)
“saLucoIng

|E21UIP pauiediul 310W YIM PaJED0sse ale pUe gss

Ly spuaned Buowe [eanud Apendiued aue suonows
anpebau pue Inoineyaq fuejuzpes suolsnpuo)
“fyape snosofin-01-31espouw

Ul Juads awi) 310W M paleposse aiam sjusned buowe
spna| Buluomuny aybiy eAcalon JH yim paredwod
suoiowa aanebau 4o sjaas| Jeybiy bupusuadye
"SAIALDE 3.82-1j35 pue AIPJuapas 2Jow palodal-jjas
pue "fuewapas buiag 2w alow uads ‘sa|pe}
|enuBpisal uj Bupny| asouy A)jeadsa ‘ass yum slualed
sbulpuiy

“skep BAINIBSU0D / 10} IB1BW0IB|EDIR B|gRIEm

2 UJJIM PASSaSsSe alam SPA3| d PUB ‘(WIN3) luswssasse
fueuawouw |eaibojode oy uogedydde suoydpews e yym
Passesse alam SUoNoWa pue seninpe fiep papodal-yjes
“saInseall [E|u|> pasipJepuels Jo sueaw Ag Buuopuny
10 S[3AB| PUP S3|gELIBA [EDJUIJD [BI2ABS 10} Passasse

alaM DH pauplew | | | pue (spuanedino 9y ‘susned
[ERUBpISa) £5) 0SS yum spuaned aulu-fauy - spowapy
0SS [ spuaned

Buowe sainiea; [EDIUIP pue sa|geLEA 353Y] Usamiag
uonenosse ay} Jo buass au (7) {OH) sjonucd

fupjeay pue ass yum sjuaned usamiaq SUOQOWS pue
saADe K|1ep “vid Ul ssauasaip aul (1) :Gunebpsaau

1e pawe Apnis Loyod e pawloped s sandelqo

"(vd) Aape [eaishyd pue uoissaidxa [euoows ‘asn awg
fyrep Buipnpui ‘Bujuomuny [eposoupfsd asiwoidwod
(@ss) s1apuosip wrupads ewaiydozips punolfiyoeg
1ovdisay

SI0]RI0qE([0]) UOSYdYId ' & OWR[OND 3P IUUBAOID

9l

‘upedwey [pnuepy

¢, lUIjoue7 OuBjRS | BIRIBIS OIZUIGRy

m_fmmm:m BJlRAIN 4, 3220y 03)e :.Ems_mon_ BINIS ;, "O|l![ned euiddasnin
¢ usde|d ouaqoy DLB]) owissel | Issng opIeddly ,Tlejieq ouejls
oy PUN[Y JIN (19IN01) 3 1005, 'ez[e) OuejRls ,'Bl0Y 03BN | & OGIEZ 2uljsi)

Apnis uosydyig

ay1 :ejuaiydoziyas ui saniaide 3yl Ajiep pue
suorzows ‘Aynnoe |eaisAyd jo buuoyuow |e2160j033

yaaeasas jewbup

HIVIH TVINIW LINAY

“E-1'9TETOT YHEsH
W3} TG (833 'S BTE)
‘W E10Y ") DU 23113 Of

T fia pausnang

IN-AE 77 Japun paniwad
38024 €707 {(shatoidwe
1R 10) (SpouIng @

sajepdn Joj yoayd A-.

£20¢ Joquiadas

151 auljuQ paysIang
€207 15nBy 7z pardany
€20z Ainr 11 panmay

na|R)elBuUagale)
@owejonbaph ey ‘epsaig
YIBIBLBUAGRIES 0] IP ILUEADID)
UES 00UAY $I¥1 340N
‘OWE(0I[D 3D IULEADID I

0} 2duapuodsauo)

IPNE J0 PUB
9% SUOME|IE PRIBQLING Jog

(9g800€
-£207-uswlugrgE | | gL /0
1op¥p/-diy) aunuo [ewnol
au Jsin asea)d ‘ma of “fjuo
auluo paysiand 5| jepalew
|eRwaddns euonippy -«




jlliZ

[T LY YHANTEA LY Q

_ Sjualjed [BUSPISOY e SIUSIEAIND — SJUEGIDIUEG [0J]UO) mee N0 _
Keq
fepunsg fepinjes fepu4 Aepsinyl fepsaupapi Kepsan) Aepuopwy
. - 00€
- 0G¢E
- 007
- 0SY
- 00S
- 0GC

dnouB Aq (vd7) MiAnoy [edisAyd 3yBiT jo seanuipy

TO%G6 -/+ ueapyy




jlliz

ITIHLYYINAGTLYA Q

Sjusied (BUSPISOYH e S)U31EAINO

SJUBAIDIUED [0JJUCD) s  ANOIC)

Aepung

Aepinjes
1

Aeq

Aepsinyl

Aepsaupap

Aepsan)

Aepuopy
1

—

-0

1001

- 021

dnouB Aq (vd1) A1AnoYy |ed1sAyd snotoBip/aielapoly o sanulp

1D %G6 -/+ Uealy




g%uﬂ%%ﬁi%uﬂ%&ﬂhﬂwﬂgﬂvﬂaﬂuﬁ g ]
_Jﬁc.m_aua T20] SPIEMOY PURT T PAMOTE Vd P nugﬁnﬁﬁguﬁﬂiag
_ _ * :f.i _ _7 E * : _ @ Euﬂkﬂ.ﬁi%@ﬂ&uﬂmﬁa_ﬁﬁzgﬁhﬁi :.Edv Lol i

-sd jo 3sn JmEaas puw “Futuonouny emof ‘ASopompedorpdsd areass anow pejrodas sURpERY (10070 > d) DM
PUE JySIam TNg Pysn _.H.mﬂ..-unﬂ_.ﬁ_.auﬂﬂk ‘(10070 = d) 33QIPIGIOWES [EITPIUT 2I0T PEY JUIPISAY (10070
> d) oy 03 paredumod | P2 552] puE ‘padof: ‘PALLICIIEN 2q 03 AT 10T 213 [UIREJ TA=FY

FRPOW WOTEIALEAT Je=UT SuTan PREA[EUE 2Tam REUER JUSRm PUE DM
‘TN P Y4 URamyaq sdimioney (WA) spmanedeg 10303 Aq pagnuenb pue Y610 qARIDRIY [PTE-1G € [IM

PamII sus v PR A1 TEP yFIo-Lend puT 1y TEOTD “PSIOTIR 373 SORUCD

patpyEm-aZe puE %23 ol [ PUE (oL ) ST 30 )
-anjemenEIsE Aranay [EAsind

Sutsn SjoxjE U (5T I SENPLATPUT U V4 PUE JySam DM TNE | wogy >q 1 Aprga !!Eﬂléw.wi

ST JUIWRISTE Vg 251331 Jo E] T M T Apo0d 51 UoTE] s v pu (o) SESERmaTD NHHEE.EWN.!;

3610, (W) X3pu SoEY Apog USan1aq GIEUDET: Y, TGS (R [y Jdoad S0 pIuASuans 2q iy

PEIMIGEE J1 RIS SRCICLIRA, [N [ S 0 A ¥ 0 SRR oo At v il (v Apany pomiing 130 ‘sRNIoNQ TIMnoady ERmdozIPg
P=YT] op pUE Ajs3qo Wl JRyjns wae (Oss) srpiosg TRIdoINPS M s[EnpLaIpy] punadyng Iplonizy

LOoOVHELEEY

OANT ETIDILHUY

TRDGTY MEN Umop.oduny ‘Rdioy pad]y sy Aoy Sousg 1m0 Pup WHjogma |

mogmy MSN WIDOH PUD SUpap Jo Gmond “2.qua) SUpps SOy agony wpog Jyl Wupds fo mosaug g,
Ajm DAy ‘Trsang o MDA FUCIpapy ouoL pun 4o PuD SIT Jo g
] ‘mRovasg TR AEEDE O1 1P IAMDACIS) UG 0043 GRS SOOI AP UCRITEAT pup paBaenuapd o T .

Zs101EI0qE[[0d
U0SYAVIQ © ..., OWE[OIID 3p E.Eo_w +q BZ[ED on.mwvum s T3INA mm_o:u_z ., U0sIBIeD "(q Ue]
wmgoﬁnu eunepn _Ea~§m [eNURI ¢, ., 2U03T BIATIS © o %E.,.EE BIPUESSa[Y

sjonuod Apeay
pue sispiosiq umnoadg erusmydozigos um ardoad ur A1anoy
[eo1SAYd [IM IDUDIJUMDITY ISTEAL PUE SMIBIS JYSOM JO UOTIRII0SSY

oausinesE M tabedawoy jeuinol

1qigA/eaoyL

Amunuy pue roiaeyag urerg

192ME0UST05 T8 S[QE[IEAR SIST] SIHS1000)

01-1 {SzoT) E21 AyUNIN] pUE IotAERg ‘WIEIg




LIVELLI DI ATTIVITA’ FISICA MODERATA ED INTENSA
IN TRE GRUPPI CON DIFFERENTE BMI
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CONCLUSIONI

. I pazienti trascorrono piu tempo in attivita non-
produttive rispetto ai controlli sani, mentre |
controlli trascorrono piu tempo in attivita
produttive.

. I pazienti ambulatoriali sono piu sedentari dei
controlli sani.

. I pazienti dormono piu dei controlli.

4. Nel complesso, i pazienti fanno poca attivita fisica.

. Il setting di trattamento (o di "vita") e una

variabile importante. & FATEENERATLL
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(%) Cochrane
s Library

Cochrane Database of Systematic Reviews

Amyloid-beta-targeting monoclonal antibodies for people with mild
cognitive impairment or mild dementia due to Alzheimer’s disease
(Review)

Nonino F, Minozzi S, Sambati L, Del Giovane C, Baldin E, Bassi MC, De Santis C, Gonzalez-Lorenzo
M, Vignatelli L, Filippini G, Richard E

Nonine F, Minozzi S, Sambati L, Del Giovane C, Baldin E, Bassi MC, De Santis C, Gonzalez-Lorenzo M, Vignatelli L, Filippini G,
Richard E.

Amyloid-beta-targeting monoclonal antibedies for people with mild cognitive impairment or mild dementia due to Alzheimer’s
disease.

Cochrane Database of . ic fews 2026, Issue 4. Art. No.: CDO16297.

DOI: 10.1002/14651858.CD01629T.
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Background e razionale

Gap nella letteratura

La maggior parte degli studi si basa su attivita fisica auto-riferita, soggetta a recall bias.
Pochi hanno esaminato i biomarcatori AD in modo longitudinale.

Obiettivo dello studio

Chiarire come l'attivita fisica misurata oggettivamente (contapassi) sia associata alla
progressione della neuropatologia AD nel periodo preclinico.

Novita

Analisi longitudinale con PET amiloide e tau, follow-up cognitivo fino a 14 anni, analisi
dose-risposta per livelli di attivita fisica. L
zip!
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Metodi

e Campione e disegno

296 adulti anziani cognitivamente
normali (CU) dalla coorte HABS

. Eta media: 72.3 £+ 7.2 anni; 59%
donne

« Attivita fisica: contapassi
(pedometro Omron, 7 giorni)

« Follow-up cognitivo mediano: 9.2
anni (fino a 14 anni)

« A PET (PiB): n = 241 longitudinale

«  Tau PET (*°F-Flortaucipir, ITC): n =
172 longitudinale

6 Outcome e analisi

Cognizione: PACCS (composite z-
score)

Funzione: CDR-SOB

Modelli lineari ad effetti misti
(LME)

Interazione Attivita fisica x A} x
Tempo

Mediazione moderata (tau come
mediatore)

Analisi dose-risposta per livelli di

PA
& FATEBENEFRATELL I]"



Risultato: Nessun effetto sull'amiloide

L'attivita fisica non é associataa
_ (] (] (] (] | &
P — 0 . 9 z differenze nel carico amiloide, né
trasversalmente né longitudinalmente.

PA x Tempo su Af longitudinale L'effetto protettivo non & mediato da
una riduzione dell'accumulo di Af.

Coerentemente con altri studi longitudinali su coorti CU, l'attivita fisica
misurata con contapassi non modifica la velocita di accumulo dell'amiloide. Il
meccanismo protettivo agisce "a valle' nella cascata patologica.
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Risultato: Relazione dose-risposta (% di riduzione del
declino)

60 -

50 A

40 -

30 -

20 A

10 A

54 51 51
45
40
34
0 0

Inattivi Bassa attivita Moderata Attivi
(£3.000) (3.001-5.000) (5.001-7.500) (21.501)
m PACC5 — Riduzione declino cognitivo (%) m CDR-SOB — Riduzione declino funzionale (%)

Plateau a 5.001-7.500 passi/giorno: un obiettivo piu raggiungibile rispetto ai

10.000 passi comunemente citati, con benefici gia evidenti anche a bassi livelli .

di attivita (3.001-5.000 passi/giorno). z“]
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®™
Medical comorbidities in bipolar disorder )
(BIPCOM): clinical validation of risk factors

and biomarkers to improve prevention

and treatment. Study protocol

caovanni de Gimtama ™, Ol A sndseassen’, Michael Bsuar®, Paolk Brambdla ™, Stafang Caie®,
Michalas Cers™, Rosa Corcoy™™, Andraa Fagiolin®, Miguel Garcia-Angibay®, Ophelia Gadin™ ™,
Florian kinglar™, kene F. Eobayashi'?, Henrk Larssan®, Marion Leboyer' ' Silke Matua!?,
Aleszandra Martinale', Victor De fa Pena-Anesga™’ Robeno Poli™ Andiess fed™ phiipp AInar,
Linn M, Aedsyand’. Marta kagno™, Blisa Caselari'' and for the BIPCOM consertim

Abstract

Backpound BPU0M aims ta (1) dentify medical comoebidities i people with Bipolar dzondes (HLY; (2] eamine
risk Factars amd dinical profies of Medical Comorbidities (MO in this clinical grougs, with 2 spedal foars on Metabolic
Eyndnome (Me15L [} develop a Clinical Suppoet Too (057 for the persanaized managemen of BO and medical
comortaditiss

Methods The BRCOM project smi to invesshigate MO, speccaly M=t5, n ndneduai with B0 w=ing vatious
appraches. [nitialfy, prevalerce raies, chamcienstos, geretic and non-genetic risk Ectots, and the natual po-
gressian of Meth amang individualy with B0 well be assessed by anafming hordic mgisters, biobanks, and exsting
patient catasety foom 11 European recruiling cerimes across § courries. Subsequently, 2 dinical stady irvolving 400
particignts from these Steswill be conducted to oamine the dinkal peofiles and incdence of specfic MetS sk
factoes oves 7 poar. Baseline ausessmenty, Tyear follow-ups; biomarkes arahyses, and physical sctivity measuements
wiih weamble bicsensoes, and focus groups will be performed. Using this comprehensive diata, a C5T will be devel
aped ba enhance the prevention, earty detection, and persanalized treatrmett of MC in B0 by incorponting dlinical,
inialagical, sex and genetic infonmation. Thn protaoal will highlight the study’s methodology:

Discussion BPCOMS daiz colection wif paye the way far miloed Eestment and prevention approsches for sdayid-
tlsweth HI0 This appeoach bz the poiential i gereade significant heltheane sovings by peeventing complicaticns,
hospitalirations, and emergency vaits relzled o comeebidibies and cirdiovascular riske m 300 BPCOM* data ooli=ction
will enbance 80 patient care theoigh pemonakzed stmtegies, msuling i mpioved quality of fife ard reduoed costly.
im=rneenbony. The frdings of the study will contribute fo a bette urdestanding of e rebbicnship betwesn medical
emortndities and B0, enabling acomate prediction and effece management of Met5 and cardiomscular derases
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Criteri diaghostici per la MetS (JIS):
3 criteri su S

Circonferenza Trigliceridi (o Colesterolo HDL <40
addominale superiore trattamento mg/dL negli uomini e
a 102 cm negli uomini farmacologico) >150 <50 mg/dL nelle

e 88 cm nelle donne mg/dL donne

Ipertensione (0 in
trattamento Glicemia a digiuno (o
farmacologico anti- trattamento
ipertensivo) sistolica farmacologico) >100
>130 e/o diastolica mg/dL
>85 mm Hg




Y - = RA PerMed

Scientific Contribution: Stratified Metabolic Phenotypes in BD
(N=121)*

MetS+ BD patients
A Markedly unfavorable cardiometabolic profile

: MetS+ Clucose
7 | Temencides
99.4(15.5) 89.0(122) BMI
451(9.49 515@3.9  Abdominaladiposity:96.1%
190.6 82.4) 104.4(46.2) ° |lypertension:10.9%
EEAETETICTTEUN 110.3 96.7%) 90.0 (40.0%)  |yets— BD patients

High blood Pressure (N, %) 22 (10.9%)  19(21.1%) Y Do not meet full diagnostic criteria
. Still show suboptimal metabolic status:
©» Mean BMI: 26 kg/m?
“. Elevated waist circumference: 40%
< Hypertension: 21%

*Subgroup of 121 patients for whom accelerometer data at TO, biomarkers, EP PerMed
and complete sociodemographic variables were available. - For Prrsor Kt s

for Personalised Medicine



Aep 1o InoH
zc le 0z 6, 8 ZL 9L S v € 2l b0l 6 8 ]

(=]

ITTALY AN LY &

¢}

2
[6w] ONN3T

OI

J0UOD

dnoio

=]
o

0} - 8|yold AuAnoy [edishud Ajieq payoipald



jlliZ

[TILY Y ANTGTLYS &

‘ubisap uoyoo anoadsoid

e Buisn sjenpinpul Ayyesy pue sjusied ul ‘sigey Aueleip pue (vd) Anoe feaisAyd Bupnioul
‘sweped [einoneyaq Apms (g) ‘sisoubeip slep Inoge (syng) sonoysisdiue uonelsush
-puODes YyM pajeal sjusned 8sUsioBIBLD (Z) 'SIBIN INCUNM PUE yim sjusied Suuedwoo

Aq (s18py) swoipufs sogelaw 10§ s10j0e} su Ajjuapt (1) 0} swie paloid JIBNMSIY BU L

uonanpoaul

Pensqy

ne'||seyausgee) @ oweoBaph .
oM S|yl o sioyire 1se) juiol ase Wiy pue O3

ey Yoden ‘spuozang onuag ‘osebad eagewala | eysIanun ‘BydRsUBWN

a7uspg |p ojuswived] @ ‘A ‘Bpsag ‘Blosaig Jo AYSISAN ‘BUIDIPeY [BUOHE|SUBIL PUE JE[NJBION
joweunedaq £ *Aey “ooosn] “eepeyy ojuebing SOOHI anIsu| 2yRuaRg ‘wun Aueydisd Jusoseppy pue
PIYD 9 *AEy) ‘saiden i1 0opepad, saiden jo Aisiaaun uswdojansq S|qRURISNS PUB LjESH 10} UOREINPT §
‘A ‘seiden 'l couspad, compliod NOV ¥ ‘A ‘saiden ‘11 oopepad, Aisianun un Bojpuusopus
“fafiing pue suppsiy [eoD Jo Juswpedaq € ARy ‘ounsiEd ‘ousied jo Apsismun ‘Aneyodsd jo uogaeg
‘sojjsoube|q paouBApY puUB ‘BoUBIOSTINBN ‘auldpawolg jo Juswiedaq g ARy ‘Blosasg ‘||ejelysuagere

01 Ip IUUBAOID) UBS 0U2D 0ININS| SDOHI Uelyofsd uoieneal pue [eoiojonuapid3 jo yun |

. +OUBBI BUEY °y, TIUBRSED BS||F ‘g, IUBLAA BIPNEID *,llodU | EPEID
51720 d 09BN ‘glney BUS[EPPEN ‘OjiWED BINET ‘,BZ[ED OUEJAIS ‘5 BIIqON BLE
gy B1UI0BIN OIpILT OjOBd * B19SED BT BULBIED *, () OWE|0JID P JUUEAGID

SJ01DBJ SLI |EIUSLIUOIIAUS PUB ‘[einolAeyaq
‘anauad 3unednsanul jodo1oad Apnis
poylswnnw v {(13IAMSIY) sonoyaAsdnuy
yum paleay ajdoad ul swoipuAis dijoges|n

1000.104d AQNLS

P20e | Aep pausiiong
¥20z ‘£ Aenuer:paydassy
¥202 G} Anuerpanasay

SALVIS GILINN
‘80ualag J0 Areiqr] aygng 'Aeg Hueny LN

Taj86¢0 8und

"GN Z€ 10 /010 1o 7S 0RY *19186e0e
*(8)51 IND SO "SI037) HSU [EIUBLILCIALE
fUE Rinoineyaq ‘oneual Gugebnsanu jooojoud
fpms popawnnw v (@St 4 sonoyafsdauy
U parean sjdoad uj swIpUAS JNOqEIRK
(v20g) (e 18 7 OlIwED ‘S 22D ‘W AKoN

‘Id BIya0ey ) BOSED BT ‘D) OWERUID 8P JUOEN)

SS300% N340 q

W

dNO SO'1d




I risultati preliminari dei pazienti adulti

Andamento ENMO Pazienti MetS+ N=42

Paziente MetS- N=54
Controlli sani N=38

Gruppo
=== Control
—_— MetS-

= MetS+
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ZII]I The Lancet Psychiatry Commissior
e

Holistic prevention and management of physical health & ()
side-effects of psychotropic medication: second report of
the Lancet Psychiatry Physical Health Commission

Sean Halstead, Chloe X Yap, Nicola Warren, Sri Mahavir Agarwal, Bodyl A Brand, Sherry Kit Wa Chan, Andrea Cipriani, Christoph U Correll,
Nicolas Crossley, Enrico D’Ambrosio, Robin Emsley, joseph Firth, Fiona Gaughran, Siobhan Gee, Margaret Hahn, Joseph F Hayes, Adrian Heald,
Oliver D Howes, John M Kane, Maria Kapi, Stefan Leucht, Nicholas Meyer, Brian 0’Donaghue, Emmanuel Okeke, Benjamin I Perry,

Marco Solmi, Iris E Sommer, Vivek Srivastava, Heidi Taipale, David Taylor, Jari Tiihonen, Allan H Young, the Lancet Psychiatry Physical Health
Commission Consor tium*, Robert A McCutcheont, Dan Siskindt, Toby Pillingert

‘Adopting minimum effective
dosing and minimising
polypharmacy are

imperatives to ensure that

improvements in mental
health are accompanied by a
reduction of the risk of
adverse drug reactions and
empowerment of indiwviduals

to manage their own



ATTIVITA’ FISICA

Perche 1 medici e le/gli
psichiatre/i non la

prescrivono??
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RETE DI PARTENARIATO

Il progetto e realizzato da una rete di partenariato eterogenea composta dalle seguenti realta, ognuna delle quali, oltre a

partecipare alla co-progettazione, ha ruoli specifici nell'implementazione del progetto.

Fondazioni FONDAZIONE Fondazione
di Comunita 6 2% DELLA COMUNITA CARIPLO
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