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a success story eIy AR
- Prenatal vitamins prevent neural tube
defects What about mental
- Vaccinations prevent childhood and health?
adult infections Many studies of preventive approaches

for depression, psychosis, anxiety, PTSD,

- Smoking cessation prevents perinatal depression, eating disorders,

cardiovascular disease, cancer substance abuse, suicide, among other
. conditions
- Tests that detect early signs of cancer
(e.g., the Pap smear, mammogram, Rare implementation of prevention
colonoscopy, and PSA test) prevent strategies in the real world

serious forms of cancer

~ 2% of total spending on mental health
is used for prevention



What is the case for = Massachusetts General Hospital
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prevention in mental health? Psychiatry Academy
Health Care Costs

e Psychiatric illnesses are often chronic, disabling
and highly costly to society

* These illnesses typically begin during the first three §
decades of life 2 can lead to many years of chronic (©
illness "é

(72

* Psychiatric illnesses are very common: > 25% of &"
the population receives a psychiatric diagnosis =
during their lifetime Q

» Established risk factors, many of which are %
transdiagnostic, which can be associated with @
greater cost-effectiveness of prevention -
approaches

* Some evidence for efficacy of preventive Years of lllness

interventions - -
infections  forms of cancer serious mental illness



Overall healthcare costs are highest 7 Massachusetts General Hospital
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in those with chronic mental illnesses Psychiatry Academy
75% of highest cost members 70% of spending for
have a chronic behavioral members with BH conditions
health condition is related to physical health

30%

Behavioral
health costs

Physical health costs

Behavioral
health

40% have SMI Driven by ED and inpatient

Data courtesy of Vanna Health, based on public and commercial claims

Insel, “Healing: Our path from mental illness to mental health”



What are the barriers to implementing i, Massachusetts General Hospital

prevention programs for mental health? Psychiatry Academy

* Lack of established biomarkers of ilinesses that can be
targeted

e Stigma —lack of acceptance of mental health screening
programs

* Little/no insurance reimbursement of preventive mental
health care '

* Unclear efficacy of preventive interventions

* Treatments of psychiatric conditions are still under-
rﬁsogrced and under-utilized — why invest in prevention
then®



A youth mental health crisis i) Messchuretts Seneraosita
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* Achild and adolescent mental health Almost all staff surveyed saw increases

national emergency declared in late 2021 in mental health problems among pupils

e Declared by the American academy of Sr‘\{iunr“]lbger ofstaff.who said they had seen a substantial or
ght increase since the start of the autumn term

Pediatrics, the American Academy of Child .

and Adolescent Psychiatry, and the Children’s Amet

Hospital Association Attention difficulties
* Enormous increase in pediatric mental health Low self-esteem

ER visits, doubling rates in the previous 10 Depressed or withdrawn

years

Sustained anger

* Also a 5-fold increase in ER visits specifically Self-harm®*

related to suicide in young people
Eating difficulties

Suicidal thoughts

*Self-harm/self-destructive thoughts or acts
Survey of 1,130 teaching and support staff conducted in January 2022

Source: NAHT, Place2Be [B|B|C|

mghcme.org
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3 categories of primary prevention strategies in medicine:

High-risk individuals

+ Subthreshold symptoms
+ Distressed, help seeking Also:

Requires a screening process

Indicated

-secondary prevention

Subgroups with risk factors

“ . ” » Familial/genetic risk . .
The preventIOn paradOX - —> . Exposure to prenata| inSU'tS, 'tertlary preventlﬂn

the majority of people trauma, illicit substance use
who develop a disorder
have low or moderate risk

The entire population

Universal

Gordon, Pub Health Rep 1983
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Type of Prevention | Risk Factors Examples in General Medicine Examples within Psychiatry
Universal None Cancer and cardiovascular disease Depression and maltreatment
screening in primary care; €xXercise | screening in primary care
and healthy eating public education | settings; social and emotional
and school-based programs learning school-based
programs
Selective ‘Silent’ More frequent monitoring of those | Early intervention (e.g., home
with a family history of mid-life visits) for infants or toddlers
cancer, cardiovascular disease, or with risk factors for
genetic markers of those conditions; | developmental issues or
interventions for individuals with maltreatment; support and
familial/genetic risk for dementia psychoeducation for family
members of people with
serious mental illnesses
Indicated Early signs of Removal of precancerous lesions; Intervention programs for
symptoms of lifestyle, pharmacological individuals with subclinical
illness interventions for those with early symptoms of psychosis (those
symptoms/signs of cardiovascular at “clinical high risk” for
disease developing a psychotic
disorder)

Holt & DeTore, Psych Annals 2021

mghcme.org
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Adolescence and early adulthood is a time of life when many mental illnesses emerge
for the first time - perhaps the best time window for prevention efforts?

Impulse-control -
disorders

Substance-use
disorders

Anxiety disorders

Mood disorders
Schizophrenia

40

Paus, Keshevan and Geid, Nat Rev Neurosci 2008



Why is there an increased vulnerability to — Massachusetts General Hospital

developing a mental illness during late adolescence == Foundins Member Mass General srigham
Psychiatry Academy
& early adulthood?

/ \ Key: Normal development
* may be due to a greater Synaptic ...... Possible paths to

sensitivity of the brain to connectivity | :";:::;’::‘::Z »
the effects of hormonal
changes and stress

« or an acceleration of the loss M
of synapses that normally T et A e
occurs during this period

\ / 10 15 20 25
>

Cannon, TICS 2015
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Prevention in early childhood Peyohintty Avaderny

Meta-analysis of studies of the prevention of internalizing disorders
in children 3-5 years old (17 trials):

‘otaLA (2013) - 0.12{-0.35, 0.17]
Anticich et al. B (2013) - -0.02 [-0.24, 0.20)
Chronis-Tuscano et al. (2015) R -3.09 [-4.09, -2.10)
Dadds and Roth (2008) - 0.36 [ 0.20, 0.52]
BN s8 B551 one - P

Parent Households i 0.28 [-0.23, 0.80]
Hahlweg et al. (2016) Two Parent Households i 0.20 [-0.01, 0.41)
Pahl & Barrett (2010) - 0.03 [-0.29, 0.34)
Edrissi et al. (2019) —— -1.63[-2.30, -0.95]
Morgan et al (2017) - -0.18 [-0.39, 0.04]
N'zi et al. (2016) T T— -0.21 [-1.30, 0.89]
RE Model e -0.37 [-0.98, 0.23)

Small-to-moderate effect size at 6-7 months post intervention,
but not at 12 months Bolton et al, Front Psych, 2023

mghcme.org
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When to intervene? Psychiatry Acaderny

Persistent symptoms,
high distress

lliness onset

More symptoms,

+/- risk factors, mild distress

few symptoms
minimal distress

Prevention (by increa

Resilience

Levels of Symptoms

Time



Different prevention strategies could target N coreral Hosoita
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Healthy
[ Promotion of good mental (and physical) health
P Universal Primary prevention Secondary prevention Tertiary prevention
Worsening ’ (early intervention) (rehabilitation)
B Selective
of functional
impaimment Indicated
and
symptoms ICD/DSM Mental disorder
Clinical high risk
Premorbid Relapse
First episode
T T T T T T T T T T T
-1 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75
(Birth)
Age (years)
Inutero Infancy Childhood Adolescence  Young adulthood Middle adulthood Late adulthood

Fusar Poli et al, World Psych 2021

But what is the evidence that psychiatric disorders can be prevented?

mghcme.org




Consistent evidence that depression

can be prevented
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Week of Onset of Depressive Episode (DSR >4)
No. at risk
Usual care 157 134 120 109 93
CB prevention program 159 137 123 121 112

Garber et al, JAMA 2009
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Beardslee et al, JAMA Psych 2013




Meta-analyses consistently show
small to moderate effect sizes for depression

prevention (with behavioral interventions

Meta-analysis of 19 studies —
reduction of the incidence of depression by 22%

Follow-
Up

NNT (months) n/N,,,

Mufoz et al. (34) 42.55
Clarke et al. (28) 8.95
Seligman et al. (38) 12.08
Brugha et al. (27) 32.68
Elliott et al. (30) 5.18
Clarke et al. (29) 5.08
Zlotnick et al. (43) 6.39
Allart-van Dam et al. (26) b
Priest et al. (36) b
Spence et al. (40) b
Hagan et al. (32) b
Willemse et al. (41) 16.13
Gillham et al. (31) b
Martinovic et al. (33) 5.00
Mufioz et al. (35) 9.33
Sheffield et al. I° (39) 32.89
Sheffield et al. U® (39) b
Sheffield et al. I+U (39) 35.71
Young et al. (42) 4.02
Zlotnick et al. (44) 3.00
Rovner et al. (37) 15.82
Pooled 22.32
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Cuijpers et al, Am J Psych 2008
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Updated meta-analysis of 32 studies —
reduction in incidence of depression by 21%

IRR Lower

limit
Allart et al. 2007 107 057
Arnarson et al. 2009 0.15 0.03
Austin et al. 2008 099 058
Bot et al. 2010 1.15  0.67
Brugha er al. 2000 085 046
Clarke et al. 1995 057 027
Clarke er al. 2001 0.82 0.38
Compas et al. 2009 0.44 0.18
De Jonge et al. 2009 058  0.38
Elliott et al. 2000 083 039
Garber et al. 2009 0.66 045
Garcia er al. 2010 0.41 0.11
Gillham et al. 2006 1.00  0.60
Hagan et al. 2004 1.50  0.60
Joling et al. 2012 1.47 0.89
Konnert er al. 2009 029  0.01
Lara et al. 2010 0.43 0.18
Martinovic et al. 2006 0.14  0.01
Muiioz et al. 1995 054 0.10
Muiioz er al. 2007 0.80  0.06
Robinson et al. 2008 0.63 0.26
Rovner er al. 2007 062 034
Seligman et al. 1999 083  0.61
Sheffield er al. 2006A 0.76 043
Sheffield er al. 2006B 087  0.50
Sheffield er al. 2006C 1.05  0.64
Spence e al. 2003 1.18 083
Van ‘t Veer et al. 2009 0.38 0.15
Willemse et al. 2004 0.66 0.35
Young et al. 2006 026  0.02
Young et al. 2010 0.18  0.02
Zlotnick et al. 2001 0.08  0.01
Zlotnick et al. 2006 0.22 0.05
Zlotnick et al. 2011 1.11 0.39
Overall 0.79 0.69

Upper  P- IRR (95% Cl)
limit value
2.01 0.84
0.88 0.04 —_—
1.67 0.96
1.99 0.61 -
1.59 0.61 ——
1.20 0.14 ———
1.75 0.60 ——
1.10 0.08 et
0.90 0.01 —
1.79 0.63 P
0.96 0.03
147 0.17 - |
1.67 1.00
312 038 g
254 014 e
618 043 T0—
1.03 0.06
2.55 0.19 oo
2.87 047
1023 088
1.50 0.29
L12 0.11 ——p—
112 0.22 — —+
1.34 0.34 -r
1.49 0.60 — 1
1.72 0.85 —
1.68 0.35 — Y
0.97 0.04 - D—
1.26 0.21 ——]
2.90 0.27 — e
1.98 0.16
1.34 0.08
0.97 0.05
322 0.84
091 0.00

¢

0.01

Van Zoonen et al, Int J Epidem 2014




Physical activity protects against depression

)

Massachusetts General Hospital

Founding Member, Mass General Brigham

Psychiatry Academy

ll

Meta-analysis of 49 studies, N=~277K,
average follow-up 7.4 years

Odds Lower Upper

Study Authors, Year, Reference Ratio  Limit Limit P Adjusted Odds Ratio and 95% CI Revi eW Of 8 m eta - a n a IyS e S’

Augestad et al, 2008 (30) (men) 0.880 0484 1599 0675
Augestad et al., 2008 (30) (women) 0910 0343 2415 0850 . . . . . .
Soumeitrat . 20172 ossa oes om 0ias o 134 studies of exercise-related interventions in at-risk groups
Cabello et al., 2017 (34) 0810 0496 1322 0399 1 p, .
Chang et al.,, 2016 (36) 0610 0359 1036 0.068 ol IS | .
Chen and Millar, 1999 (37) 0620 0315 1221 0167 | F e Brown et al. 2013 ¢ children/adolescents
Choi et al, 2015 (38) 0750 0639 0881 0.000 -
Clark et al., 2007 (39) 0990 0570 1720 0972 . :
Da Silva et al,, 2012 (42) 0840 0566 1247 0387 I Larun et al. 2006 ® children/adolescents
Espafia-Romero et al., 2013 (43) 0.780 0.570 1068 0.121 —t—
Farmer et al, 1988 (44) (men) 0769 0189 3123 0713
Farmer et al, 1988 (44) (women) 0520 0230 1175 0.116 e Carter et al. 2016 * adolescents
Gallegos-Carrillo et al., 2013 (45) 0470 0183 1209 0117 o !
Garcia-Pena et al,, 2013 (46) 1010 0795 1283 0935 .
Hiles et al, 2015 (49) 0970 0274 3440 0962 S S | (unsig:?vizs(l:iOP A) —— adults
Jerstad et al., 2010 (50) 0910 0837 0990 0.028 -
Joshi et al., 2016 (52) 0410 0126 1335 0139 S| U Conn 2010
Ku etal, 2009 (54) 0750 0521 1080 0122 e[S Gupervised PA) — adults
Messier et al., 2013 (57) (remained active) 0.584 0.260 1313 0.193 ) e
Mihrshahi et al., 2015 (58) 0660 0468 0930 0.018 J 5
Mobily et al., 1996 (60) 1110 0631 1951 0717 i Rethorst et al. 2009 —— no age restriction
Park et al., 2015 (61) 0440 0157 1237 0120 Il
Pasco et al,, 2011 (62) 0.550 0241 1254 0.155 e
Rius-Ottenheim et al., 2013 (63) 0.850 0.248 2910 0796 — e Gordon et al. 2018 ® no age restriction
Roh et al,, 2015 (64) 0810 0629 1043 0102 gl
Sanchez-Villegas et al., 2008 (65) 0.900 0.553 1466 0672 —
Smith et al,, 2010 (67) 0610 0298 1249 0.176 S 15 | Park et a. 2014 S e elderly
Strawbridge et al., 2002 (68) 0790 0620 1007 0.057 -
Strohle et al. 2007 (69) 0730 0417 1278 0271 sl i
Ten have et al,, 2011 (70) 0790 0428 1457 0450 Al Forsman et al. 2011 —_— ——— elderly
Tsai et al., 2013 (71) 0770 0525 1129 0181 Il
Tsutsumimoto et al., 2017 (72) 1040 0632 1713 0878 e
Veronese et al., 2017 (73) 0780 0453 1344 0371 IS B
Yot e 0 L0 0388 5295 0825 S 2 -18 -16 -14 -12 -1 -08 06 -04 -02 0 02 04 06 08 1
Wise et al, 2006 (76) 0780 0593 1026 0.075 el
Yoshida et al., 2015 (77) (maintenance) 0.500 0.230 1.089 0.081 — Ul L ES (950/0 Cl)

y effect size esti 0.837 0794 0883 0.000 )

01 02 o5 1 2 5 10 L Fig. 2. Forest plot of effect sizes (95% confidence interval) of exercise interventions on depression found by the included meta-analyses

Decreased Risk Increased Risk

Hu et al, BMC Pub Health, 2020
Schuch et al, Am J Psych 2018

mghcme.org




Limitations of depression prevention — Massachusetts General Hospital
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 Modest size of effects

* Limited follow-up periods, length of effects unclear (delay vs.
prevention)

* Unclear efficacy of universal prevention programs, selective
and indicated have stronger effects but lower uptake

* Low uptake/engagement/satisfaction for some interventions —
not “youth friendly” enough? Effects of stigma?

Cuijpers, Curr Dir Psych Sci, 2024
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Indirect approaches may Increase engagement = Massachusetts General Hospital
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- Focus on topics indirectly related to mental health
that may be important to youth

e Bullying
e Stress management

For example, anti-bullying programs
reduce bullying and improve mental health

. . i . Effectiveness of Anti-Bullying Interventions on Mental Health Problems at Study End Point
* Perfectionism rere2t
ES Favors ; Favors Weight,
. . Source (95% ClI) intervention : control %
4 Re | ations h | pS Bonell et al, "7 2018 20,034 (-0.082 to 0.014) | o 7.41
Boulton and Boulton et al,57 2017 -1.410(-2.063t0 -0.757) ~——=——— ! 1.15
. . Connolly et al, 3! 2015 -0.191(-0.368 to -0.014) —-— 5.46
4 Procra stination CPPRG et al,”? 2010 20.017 (-0.068 to 0.034) | m 7.38
DeRosier, 35 2004 -0.175 (-0.300 to -0.050) —-— 6.36
. Espelage et al,®% 2016 -0.259(-0.619 to 0.101) _ 2.85
i Te St ta kl ng Farmer et al,58 2017 -0.213(-0.372 to -0.054) 4&* 5.77
Felkes et al, 3% 2006 -0.014 (-0.097 to 0.069) E = 7.01
° S | e e Green et al,54 2020 -0.126(-0.282 to 0.030) —i— 5.83
p Holen et al,%6 2013 -0.427 (-0.538 t0 -0.316) -+ 6.59
Karna etal,”1 2011 -0.098 (-0.141 to -0.055 [ ] 7.45
Knowler and Frederickson,”2 2013 (HighEL) -0.177 (-0.951 t0 0.597) 0.83
Knowler and Frederickson, 7> 2013 (LowEL) -0.302 (-1.092 to 0.488) 0.80
Mallick et al, 8% 2018 -0.058 (-0.241 t0 0.125) —— 5.34
. . . . Moore et al,*? 2018 -0.409 (-0.646 to -0.172) —— 4.44
- Co-design interventions with youth collaborators Moot 2018 o1 om0 00t =
Schechtman and Ifargan et al,3! 2009 (Class) -0.976(-1.375t0-0.577) ——=—— 2.50
Schechtman and [fargan et al,%! 2009 (Counseling) -0.816(-1.201 to -0.431) —_— 2.62
Yan et al,86 2010 -0.128 (-0.489 t0 0.233) = 2.85
Yeager et al,%2 2012 -0.283 (-0.540 t0 -0.017) —— 4.01
ES; P <.001; 2=83.7% -0.205(-0.277 to -0.133) < 100
e . -15 -1.0 0.5 0 05 10
Cuijpers, Clin Psych Eur, 2021, £5 95%C)

Birrell et al, Child Adol Mental Health, 2025 Fraguas et al, JAMA Pediatrics, 2021

mghcme.org




What about preventing psychosis?
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* Interventions most often tested to date for their efficacy in preventing

the onset of psychosis:
* Antipsychotic medication

* Cognitive behavioral therapy (CBT) and related psychosocial
interventions

* Nutritional supplements, e.g., omega-3-fatty acids (fish oil)

* Target at-risk group: individuals with subsyndromal psychotic
symptoms, who are in distress, help-seeking

e “Ultra-High Risk” (UHR) or “Clinical High Risk” (CHR)
* Indicated prevention (targeting a high-risk group)

fish oil supplements



What about preventing psychosis?

: N i
i Pr:g'a";:'d i Prodromal phase

Early at-risk of Late at-risk of
psychosis state psychosis state

o7 Massachusetts General Hospital

= Founding Member, Mass General Brigham

’sychiatry Academy

Early psychosis

Fusar-Poli, et al 2020, review of 42

- N . 3
Possibl Basi Target population: Transit
zome || e get populat E meta-analyses of CHR/UHR
= dysfunction o those in the high g population:
2 {  Functional state— risk/late stage of
1z biological trait criterion
s ’ prodrom.al -Mean age: 20.6 years
& psychosis Paychests -58% male

-Transition to psychosis predicted
by severity of attenuated
psychotic and negative symptoms,
low functioning

-comorbidity high: 41%

BS
depression, 66% suicidality, 27%
-87% with history of trauma

Fusar-Poli, JAMA Psych 2013

who have risk for
transition to
clinical psychosis of
~22% in 3 years




Can antipsychotic medication prevent — Massachusetts General Hospital

psyc h OS I S ? N O = Founding Member, Mass General Brigham
) Psychiatry Academy
1.0 |
o e
v
=] |
2084 £ ===
& 5 0.6 Antipsychotics seemed promising initially, but
-E Ll Ll
= 05" .g subsequent work showed that antipsychotics are
B g 0.4 not effective in preventing the onset of psychotic
= wme= SPI-F (n=14) £ : . vicl indivi
041 | Z__ spyinean) g | illness in at-risk individuals
.......... SPI-NP {n=17) E 0.2 _]
— NBI(n=28) ’ 1 Censored
0.2- observation
0 200 400 600 800 1000 00
Days from En ’
e b 0 100 200 300 400
Day

McGorry et al, Arch Gen Psych 2002
McGlashan et al, Am J Psych 2006



Can Cognitive Behavioral Therapy (CBT) prevent

: : — Massachusetts General Hospital
psychosis? Maybe... results have been variable 1B} Founding Member, Mass General Brigham
Psychiatry Academy
Treatment group PANSS transition Antipsychotic medication DSM-IV psychosis
One small positive trial n (%) n (%) diagnosis n (%)
Cognitive therapy 2 (6) 2 (6) 2 (6)
Monitoring 5 (22) 7 (30) 6 (26)
PANSS, Postciva and Nogativa Syndroms Scale Morrison et al, Br J Psych 2004

But three years later...

Follow-up PANSS Antipsychotic DS M-IV Psychotic
Treatment Group Rate, N (%) Transition, N (%) Medication, N (%) Diagnosis, N (%)
Cognitive therapy (N = 35) 17 (49) 7 (20) 5(14) 7 (20)
Monitoring (N = 23) 10 (43) 5(22) 8 (39 7 (30)

Morrison et al, Schiz Bull 2007

Then a larger, multi-site trial was negative...

Month of assessment
Group 1 2 3 4 5 6 9 12 15 18 21 24
Monitoring (cumulative total) 1 2(3) 0(3) 2(5) 1(6) 0(6) 3(9) 1(10) 0(10) 1(11) 1(12) 1(13)
Cognitive therapy (cumulativetotal) 2 1(3) 1(4) 1(5) 1(6) 0(6) 1(7) 0(7) 0(7) 1(8) 0(8) 2(10)
Maximum No 288 288 288 288 288 288 288 288 251 224 195 164

Morrison et al, BMJ 2012



Can Omega-3-Fatty Acids prevent psychosis?

~C _ . . Massachusetts General Hospital
O ne pOS |t lve tr| a | was n Ot re p | |Cated == Founding Member, Mass General Brigham
Psychiatry Academy
the NEURAPRO trial
100+
1.01
80
0.8 s
S 60
-g 064 E Stratified log-rank test, P=.76
@ S 40
= 2
g | E
5 0 2 204 w-3 PUFAs
ﬂ
0.2 0 T T 1
w3 Fatty acids 0 0.5 1.0 15
— Placebo Time From Baseline, y
0.0 No. at risk
. T . T T T Placebo 151 130 99 33
0 3 6 9 12 15 -3 PUFASs 153 122 108 36
Time From Entry, mo

Amminger et al, Arch Gen Psych 2010 McGorry et al, JAMA Psych 2017

In the NEURAPRO trial, greater increases in omega-3-fatty acids
predicted greater clinical improvement (Amminger et al, Biol Psych 2019)



Inconsistent findings of different meta-analyses: — Massachusetts General Hospital

W h O |S CO rre Ct ? —— Fou!1ding Member, Mass General Brigham
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|Lack of evidence Ito favor specific preventive interventions
in psychosis: a network meta-analysis

Cathy Davies', Andrea Cipriani’, John PA. loannidis®”, Joaquim Radua'®*, Daniel Stahl'’, Umberto Provenzani'"'', Philip McGuire'>"?,
Paolo Fusar-Poli'"''"'3'4

Davies et al, World Psychiatry 2018; also see Davies et al Front Psych 2018 and Fusar-Poli et al, Front Psych 2019

Risk Ratios at 12-mont follw-up
. . Intervention Comparison Time point Statistics for each study Risk ratio and 95% CI
However, a pooling of studies Rk Lover Upper
. . . . DEFTh CBT NDRL 12 6,323 0,341 117,088 1,238 0,216 .
using different interventions NALS  OMEGA FAC 2tz a7 54t D32 074 ?
NEURAPRO OMEGA PLAC 12 1,119 0,580 2,157 0,334 0,738
. RIS-AUS-2ris RISCBT ST+PLAC 12 0,760 0285 2026 -0,549 0,583
p rOd u Ce d a d Iffe re nt res u It, .o RIS-AUS2 CBT ST+PLAC 12 0,742 0278 1982 -0,584 0,552
EDIE2-UK CBT Mon 12 0,700 0,274 1,788 -0,745 0,456 —l—
. . PACE RISCBT NBI 12 0,542 0,226 1,298 -1,374 0,169 ——
re d U Ct | O n Of t h e r| S k fO r EDIENL  CBT EBT 12 0473 0,226 0,988 -1,993 0,046 —
PRIME OLA PLAC 12 0425 0,168 1,076 -1,806 0,071 ——
b T . Pozza CBT ST 12 0,375 0,110 1274 -1,572 0,116 —lGG—1
transition to psychosis of 43% EWEUK BT Mm 2 omr oo aa oo ook
Amminger OMEGA PLAC 12 0177 0,042 0,750 -2,350 0,019 ——
ADAPT CBT 5T 12 0,128 0,007 2,350 -1,385 0,166
EIPS Pl ST 12 0,081 0,005 1,352 -1,750 0,080
0574 0408 0807 -3,184 0,001 .I <&
0,01 0,1 1 10 100
No significant effects on functioning, Favors Exp__Favours Ctrl

quality of life Mei et al, Clin Psych Rev, 2021
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Specifically, CBT may have a preventive = Massachusetts General Hospital
= Founding Member, Mass General Brigham

or delaying effect on transition to psychosis Psychiatry Academy

Pooled effects of CBT on transition rate at 12 months

Study name Intervention Comparison Time point Statistics for each study Risk ratio and 95% CI

Risk Lower Upper
ratio limit limit Z-Value p-Value

EDIE-UK  CBT Mon 12 0,207 0,046 0941 -2,039 0,041 -
ADAPT CBT ST 12 0,128 0,007 2,350 -1,385 0,166 F -
RIS-AUS-9 CBT ST+PLAC 12 0,742 0278 1,982 -0,594 0,552 ——
EDIE2-UK CBT Mon 12 0,700 0,274 1,788 -0,745 0,456 —a—
EDIENL  CBT EBT 12 0473 0,226 0988 -1993 0,046 -
DEPTh CBT NDRL 12 6,323 0,341 117,088 1,238 0,216 = . |
Pozza CBT ST 12 0,375 0,110 1,274 -1572 0,116 S

0,523 0,332 0823 -2,802 0,005 <

0,01 0,1 1 10 100

Favours CBT Favours Control

Mei et al, Clin Psych Rev, 2021
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What are the reasons for the inconsistent effects? i Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

* Low transition rates in later studies (perhaps due to a greater amount of community-based
recruitment), leading to inadequate power

* Efficacy of the control condition in reducing transition rates, i.e., both groups improved clinically,
potentially due to overall improvements in “usual” care for this population

* Heterogeneity within the CHR population: some with more severe, persistent symptoms, others with
transient symptoms, potentially linked to different underlying biological mechanisms



What about intervening earlier?

: T '
i Pr:hmaﬂsf:lﬂ i Prodromal phase

Early at-risk of
psychosis state

= Maeeychusetts General Hospital

' Member, Mass General Brigham

y Academy

Late at-risk of

psychosis state Early psychosis

-

™ B
Possible . Attenuated positive Transition
early-stage ta rget group: [ symptoms (APS) { criterion
z dysiunction || those in an early - g
2 Brief limited intermittent
8 prodromal stage |; [ psychotic episode (BLIP)
E Psychosis
[ 2]

BS

Fusar-Poli, JAMA Psych 2013

mghcme.org




New prevention strategy: = Massachusetts General Hospital

= Founding Member, Mass General Brigham

Targeting “transdiagnostic” at-risk states Psychiatry Academy

“pluripotential at-risk mental state”

‘ ‘ =
Asymptomatic
1 I Subs misuse
_ : Stage la O Anciety
Meuroinflammation Distress disorder Bl Mania
Oxidative stress Bz Stage 1b | g Lchosis
ﬁ'ﬁ Di isorder and i Il Depression
Cogniticn = Z subthreshold specificity
W0
=
Neuraphysiology a3 Stage 2
E'E First episode
Erain imaging E =
= Stage
Lipid metabolizm Recumence or
persistence
Stage 4
Treatment resistance

Hgure: Blomarkers and clinical staging In psychlatry
Nieman & McGorry, Lancet 2015



Transdiagnostic risk factors for mental illness T N e sy e s SPital

Psychiatry Academy
* Genetic risk
« Common genetic variants associated Risk factors
with increased risk for numerous psychiatric disorders

hd EnVi ronmental riSk Childhood and early adulthood

* Prenatal toxins/infections v il [
e Childhood neglect and abuse l
i EnVIrOnmenta| eXpOSUI’eS Neural manifestations

(e.g., nutritional, pollution, elicit substances)

* Neural manifestations
* Changes in brain "hubs” with high degrees of connectivity
* Vulnerability may be related to length of developmental course ,,syc,,o,og,ca.,,,a,,,festat,o,,s

* Psychological manifestations 3
* High levels of comorbidity across psychiatric diagnoses—

having more than one diagnosis is more common than not
* Behavioral inhibition, negative affect, internalizing symptoms
may precede other symptoms Holt et al, Neuropsychpharm Rev 2025




Social determinants of mental health = Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

7 I S—— Health Care Access and

Quality (O VE] 111
Early Childhood Access to H.ealth Care
Education ' Access to Prlmary Care
Literacy St Health Literacy
Language

Higher Education

Economic Stability M_gw
Employment Built Environment
Housing Instability Access to .healthy foc?ds
Poverty anhty of I-!ousmg
Food Insecurity Crime and Violence

Environmental Conditions

------

~
........
......

Social and Community Context
Civic Participation
Incarceration
Discrimination

https://www.bitterroothealth.org

mghcme.org




Behavioral interventions, e.g., Resilience Training,  _ Massachusetts General Hospital
tailored for transdiagnostically at-risk youth == Founding Member, Mass General Brigham
can be protective Peychiatry Academy

Resilience Mindfulness Self-compassion Positive affect
10.0 15 0.6 2
3 a
55 10+ 0.4+ I
%5 507 g 65 I e SE.  _saas
L o *
=X 22 ---------- OTTTTmmTTT T L. 24 !
&Y o5 — -5 0.2
-5.0 T T -10 T I -0.4 T T -4 T T
NoRT  RT NoRT  RT NoRT RT NoRT  RT
p=0.001,d=1.04 p=0.006,d=0.79 p=0.006,d=0.82 p=0.006,d=0.82
Depression Anxiety Psychotic experiences Loneliness
2- 2+ R -~ - 4
)
N R - N | i
w5 -2 Q- —— - L - gy — — — —
g 2 ] I -4+ I
Q
i !
O
5.-6 T T —8 T T —4 T T -8 T T
NoRT  RT NoRT  RT NoRT RT NoRT  RT
p=0.001,d=0.78 p=0.02,d=0.53 p=0.007,d=0.58 p=0.002, d=0.70

DeTore et al, 2022, 2024; Holt et al, 2024, 2025



A transdiagnostic model of screening, early

detection and prevention

Rapid screening for early,
transdiagnostic symptoms

“Everyone is
talking about
me behind
my back.”

Additional evidence,
confirmation via clinical
assessment or quantitative marker

Early intet

Follow-up monitoring

~ _ Rapid screening

— ~ atregular intervals

Rapid screening at

(=) > regular intervals,
close monitoring

Screening can occur:

* At school

* At the pediatrician’s office

* At home

* In the community (e.g., at the Y,
place of worship, youth center)

mghcme.org

= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

Holt et al, Neuropsychpharm Rev 2025




Integration with an overall program of — Massachusetts General Hospital

Stage-baSEd me nta | h ea It h care —— Fou!1ding Member, Mass General Brigham
Psychiatry Academy

Stage 0

asymptomatic

Stage 0.5
subthreshold

= _
_________________________________________________
i r

I
1
1
1
1
1
Stage 1b i
distress disorder + || i
UHR features 5 y i
1
1
1
1
1
1

Stage 2

first treated episode

Increasing symptom specificity and
disability

Stage 3
, tStatge 4t ”14
Hartmann et al, Ear Intervention Psych 2017 p MENTAL HEALTH PROMOTION -

McGorry et al, Front Psych 2024
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Evidence that the prevention and promotion |
=5 Massachusetts General Hospital

Of m e nta | h e a |th |S COSt—EffeCtive =| Fou!1ding Member, Mass General Brigham
Psychiatry Academy
An analysis of 65 studies of cost-effectiveness of prevention Q.. Q...
. . Adolescents Population
of mental disorders and promotion of mental health - @ :
eC OU epression it
showed that: - i
0 Universal o Targeted E{fa\ngtiieosn
-most were cost-effective, ®: 0. @:
especially targeted preventive interventions oscants e poputton
(compared to universal) e Rl —| @ s ey () b
12 5 10
. . . Suicide ﬂ Mental ? Others PO
-most cost-effective in children and adolescents: o besith @
M M M M 15 34 revention
screening followed by psychological interventions at school @ Ot o
- parenting interventions and workplace interventions ®... 0.
were cost-effective for mental health promotion e ‘
Favor Bl — Q N Lk ‘I’ (E)?slijnr?iers
Limitations:
.« . . 0 gmc‘de @ 4Mental @ ?)Ihers _
-Most of the analyses used clinical trial data, healy Coniton
8 18 » oo
not “real world” data @i @

-Follow-up periods were not long (typically a year) —

mghcme.org




Ongoing and future directions = Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

Digital preventive interventions: Smart phone applications, virtual

reality, Just-In-Time

Primary
Care

* Integration with community mental health programs, primary Gl School

care, school programs, “task-shifting” to non-clinicians \ ‘ /

* Precision medicine, targeted approaches focused on at-risk Online — ™~
populations identified using quantitative screening techniques, Communities ‘ St
including Electronic Health Records, passive sensing data, online
behavior, bio/neural markers Comunity

retail areas,
libraries

* Clinical trials using novel transdiagnostic risk signatures and
outcomes Holt & DeTore, Psych Annals 2021




= Massachusetts General Hospital

= Founding Member, Mass General Brigham

Psychiatry Academy

Questions?



