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Hallucinations and poor outcomes do not always coincide

Hallucinations
{ o * Prevalent in many mental disorders
* Also occurin 10% of the general population
LI"_‘ * Don't always portend serious negative outcomes
ﬁ. ? * Early intervention can improve outcomes
|

Smartphones
* Ubiquitous
* Scalable behavioral measurement platforms

Automated speech and language analysis
* Substrate for actionable clinical signatures

LSU AR

UNIVERSITY OF MINNESOTA

LOUISIANA STATE UNIVERSITY



Computable phenotypes in the wild
* Prospective Cohort Study

* Onlinerecruitment of 2000
individuals 18 years or older in the
USA who experience hallucinations
for one year of data collection.

 Data collected from the subjects
directly via data collection system
downloaded on their device.
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Smartphone-based behavioral measurement

VERBAL RECALL EMA AUDIO DIARY
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« TestFlight i « TestFlight . < TestFlight * < TestFlight

1 ” <

HOW NEGATIVE WAS THE CONTENT Tell us about experiences with

OF THE HALLUCINATIONS? hallucinations today (i.e., hearing

o Activity: Memo
Click arrow below Y v

H In this activity, you will hear a story. 0: | did not experience
tO begln your ¥, ¥ v hallucinations
scheduled test Listen carefully. < BEGIN RECORDING

. y to talk and STOP
Logged in as test_cohenta You will be asked to retell the story RECORDING \ you are done
as close to the original as you can. : Mildly negative n you are done.
Please use only your memory and
don’t use notes or other things to
help you.

ng or feeling things that

: Not at all negative

: Moderately negative

: Very negative

Press the button below when ready
to begin the activity. : Extremely negative
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Doyou hearor ©
(€

see things that
others dont’? (@

Contribute to research aiming to improve

P el et Gare

You may be eligible to participate in a
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Data to Date DCap

} Must be 18+ with a smartphone
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Screened
6206

Eligible Ineligible Incomplete screener
895 5305 3721

Enrolled Eligibility criteria
277 active 944
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Gamer protocol
3721
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hallucination distress
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Var: distress | Out: caps_score_adj_sum
Threshold: 30.0 | t: 4.215 | p: 0.0* | | n 124(u=1.807)
Sndwch: r2:0.04| p:0.0*| n: 7483

Population
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below 50"
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0 , » Cardiff Anomalous
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Var: word_per_min | Out: caps_score_adj_sum
Threshold: 29.0 | t:-5.884 | p:0.0" | | n 124(u=119.26)
Sndwch: r2:0.065| p:0.0*| n: 7672

S Population
7 e above 50t
_________________________________________________________ percentile
110 i
%J Population
c below 50t
£ 10 percentile Day 11: 89.71
| -
8 __ My day started early in the morning at 5.30
) a.m. | was able to, to make breakfast for
'E 20 myself and lunch and dinner. Uh, my mom drove
@) me to the, to the, uh, credit union. And |
; got to walk around the neighborhood. And,
a0 um, | completed a couple of surveys. And
overall it was a, it was a productive day.
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words per minute
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Var: word_per_min | Out: caps_score_adj_sum
Threshold: 29.0 | t:-5.884|p:0.0" | | n 124(u=119.26)
Sndwch: r2:0.065| p:0.0”| n: 7672

Day 11: 89.71
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me to the, to the, uh, credit union. And |

got to walk around the neighborhood. And,

um, | completed a couple of surveys. And
overall it was a, it was a productive day.

Day

UNIVERSITY of WASHINGTON

LOUISTANA STATE UNIVERSITY UNIVERSITY OF MINNESOTA



Var: word_per_min | Out: caps_score_adj_sum
Threshold: 29.0 | t:-5.884|p:0.0" | | n 124(u=119.26)
Sndwch: r2:0.065| p:0.0”| n: 7672
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= me to the, to the, uh,|credit union{ And |
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got to walk around the neighborhood. And,
um, | completed a couple of surveys. And
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Var: word_per_min | Out: caps_score_adj_sum
INTERACTIONS TteidioaD |55k R

Sndwch: r2:0.065| p:0.0*| n: 7672

Day 4: 10827 —

jop —  [SS—— S e e e e e e =
***************** | had an interaction with my mom today. She [ e
let me know that she was going to see my R ——— —Toea
o 116 uncle in, um, another city and that she would S
+— not be back until later in the day, in the
g afternoon. And she called me up to, to let me
= 'know that she will be coming back to the
E 100 apartment soon. And | will continue to keep
5 in contact with her until she arrives at the
o apartment.
N
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Var: word_per_min | Out: caps_score_adj_sum
Threshold: 29.0 |t:-5.884 | p:0.0" | | n 124(u=119.26)
.065| p:0.0”| n: 7672

w Day 4: 108.27

120 | had an interaction with my momtoday.She  —- - oo -
let me know that she was goingtoseemy |
uncle in, um, another city and that she would
not be back until later in the day, in the
afternoon. And she called me up to, to let me
know that she will be coming back to the
apartment soon. |And | will continue to keep
in contact with her until she arrives|at the
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Var: word_per_min | Out: caps_score_adj_sum
HA L LU ‘ : I NATI O N S Threshold: 29.0 | t:-5.884|p:0.0" | | n 124(u=119.26)
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Sndwch: r2:0.065| p:0.0”| n: 7672

"~ —-—-—Day 8: 110.99

e e T —— — Yes, | experienced hallucinations today,
hearing voices that other people cannot hear.” ——-—- ==t
Again, they're, well, they're similar in T — e
nature in that it just seems like |, they
want to tell me how much of a failure | am as
an individual. And, |, uh, that is pretty
much the sum of the content that they, they
want to say that I'm a failure in life to me.
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Var: word per min | Out: caps score adj_sum

D.ay 8: 11 0.99 | n 124(u=119.26)

~_Yes, | experienced hallucinations today,
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fffffffffffffffff ‘ hearing voices|that other people cannot hear.
Again, they're, well, they're similar in T e— ~ il

% nature in that it just seems like |, they

€ want to|tell me how much of a failure | am| as
“2 an individual. And, |, uh, that is pretty

T much the sum of the content that they, they
S want to say that I'm a failure in life to me.
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RECALL

zoe is 21 years old and lives in sacrament
0.at 11:15 am, she was at a supermarket
shopping for groceries. she forgot her sh

opping list and couldn\'t remember what
to buy. ben is 23 years old and is her brot
her. ben saw her confusion and helped h

er remember the items. zoe said "our fri

ends will love this dinner" and she got ev
erything she needed.

NIH) LSU

LOUISIANA STATE UNIVERSITY

um, the stories about zoe went to the super
market. i think she's from sacramento. she
went to the supermarket and she forgot her
shopping list. and her brother ben helped h
er to remember what was on the list. and sh
e said that her friends and family is going to
enjoy the meal that she's going to prepare.
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Var: ablated_amos | Out: caps_score_adj_sum
Threshold: 29.0 |t:-3.012 | p :0.003" | | n 124(u=2.975)
Sndwch: r2:0.014| p:0.029*| n: 2544

DISCONTENTS
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)
(@) My hair speakers with hallucination. It's
(@) very bad. A few minutes later, | fell from a
be 2 a staircase while | turned on the hand of it.
> PO pU latl on But, unfortunately, it just seemed was not
© below 5 Oth clear.
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Var: ablated_amos | Out: caps_score_adj_sum
Threshold: 29.0 | t: -3.012 | p: 0.003* | | n 124(u=2.975)
Sndwch: r2:0.014| p:0.029 | n: 2544

DISCONTENTS

3-5 Day 13: 2.58
2 e
R B Bl My| hair speakers f.vith hallucination. It's [
o . very bad. A few minutes later, | fell from a
C'SU | staircase while | turned on the hand of it.
2 But, unfortunately, it just seemed was not
clear.
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Thank you!

* Now:
* NIMH, NLM, IMPACT-MH, Garvey
Institute for Brain Health Solutions
* Then:
* NIMH, NLM, NIA, NIHCommon Fund

* Garvey Institute for Brain Health
Solutions
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