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DEFINITIONS
AI-CDSS for mental healthcare

• AI-enabled Clinical  Decision Support System
• Assisting mental health professionals in diagnosing and 

treating mental health conditions
• Using machine learning algorithms to provide the most 

effective treatment recommendations based on 
individual patient data

AI software as clinical support tool
• Embedded within the Clinical  Decision Support System
• Analyzing patient data,  aiding in diagnosis,  suggesting 

treatment options,  and continuously learning and 
improving suggestions based on new data and outcomes



C L I N I C A L  D E C I S I O N - M A K I N G  I N  M E N T A L  
H E A L T H C A R E :  T H E  C O N V E N T I O N A L  A P P R O A C H  

DSM-5-TR
ICD-10 Diagnosis and 

treatment plan



Disease course,  symptom intensity,  and 
treatment responses vary

Burden of deriving “correct decision” on 
practit ioner

C L I N I C A L  D E C I S I O N - M A K I N G  I N  M E N T A L  
H E A L T H C A R E :  T H E  C O N V E N T I O N A L  A P P R O A C H  



Electronic 
health recordsfMRI/ MRI, CT

DemographicsMobile phone 
data

Different diagnoses and 
endophenotypes

Treatment 
A, B, C…

Response

+-AI/ML

Fernandes et al., 2017 

C L I N I C A L  D E C I S I O N - M A K I N G  I N  M E N T A L  
H E A L T H C A R E :  T H E  A I / M L  A P P R O A C H  



Potentially more precise..
• diagnoses,
• prognoses, 
• treatment recommendations

C L I N I C A L  D E C I S I O N - M A K I N G  I N  M E N T A L  
H E A L T H C A R E :  T H E  A I / M L  A P P R O A C H  



A d v a n c i n g  M e n t a l  H e a l t h c a r e  w i t h  
A I - E n a b l e d  T o o l s :  A n  

I m p l e m e n t a t i o n  P r o b l e m ?

"The global precision psychiatry market is anticipated to observe impressive 
growth […]. The major factors include rise in incidences of mental health and 

technological advancements”
(Research and Markets, Nov 2022)

“Despite the potential of AI-enabled precision psychiatry, the use of AI in mental 
healthcare is still at its infancy”

 (Benjamens et al., 2020)





A I - E N A B L E D  D E V I C E S  F O R  M E N T A L  H E A L T H C A R E :  T H E  
I M P L E M E N T A T I O N  P R O B L E M

How are AI-enabled devices 
for  mental  healthcare 

regulated?

What dif f icult ies come up in  
regulat ing AI-CDSS?

A V A I L A B I T Y P R A C T I T I O N E R  
A T T I T U D E S

P R O D U C T  
R E G U L A T I O N

What AI  products are 
currently  avai lable for  

mental  health 
practit ioners?

What are their  use cases?

Are they effective and 
eff ic ient? 

How do mental  health 
practit ioners perceive AI  

tools  for  mental  
healthcare?

Why are they (not) wi l l ing 
to use them?



A t t i t u d e s T o w a r d s  

t h e  A d o p t i o n  o f  A I -

E n a b l e d  M e n t a l  

H e a l t h  T o o l s

.

AI-informed 

learning 

health-care 

system

M e n t a l  H e a l t h  C a r e  

w i t h  A I - E n a b l e d  

P r e c i s i o n  

P s y c h i a t r y  T o o l s :  

A  P a t e n t  R e v i e w

A I - E n a b l e d  S o f t w a r e  

M e d i c a l  D e v i c e s :  A  

P r o d u c t  R e v i e w



A t t i t u d e s  T o w a r d  t h e  A d o p t i o n  o f  
2  A r t i f i c i a l  I n t e l l i g e n c e – E n a b l e d  

M e n t a l  H e a l t h  T o o l s  A m o n g  
P r o s p e c t i v e  P s y c h o t h e r a p i s t s



R e s e a r c h  
m o d e l :  T h e  

U n i v e r s a l  
T h e o r y  o f  

A c c e p t a n c e  
a n d  U s e  o f  
T e c h n o l o g y



T h e  t o o l s



R e s u l t s



A d v a n c i n g  M e n t a l  H e a l t h  C a r e  w i t h  
A I - E n a b l e d  P r e c i s i o n  P s y c h i a t r y  

T o o l s :  A  P a t e n t  R e v i e w



Derwent Innovation 
Patent Database Diagnostic, treatment 

prediction, prognostic AI-
enabled mental health tools

279 patents



“ S y s t e m s  a n d  m e t h od s  of  u s in g  w ir e l e s s  l oc a t ion ,  c on t e x t ,  a n d / or  on e  
or  m or e  c om m u n ic a t ion  n e t w or k s  f or  m on it or in g  f or ,  p r e e m p t in g ,  
a n d / or  m it ig a t in g  p r e - i d e n t i f ie d  b e h a v ior ”  ( W i l l ia m s  e t  a l . ,  2 019 )



P r e d i c t i o n  
m o d e l s



T r e a t m e n t  
r e c o m m e n d a t i o n s



D a t a  
s o u r c e s



R e g i o n a l  
d i s t r i b u t i o n



T e c h n o l o g y  c o n v e r g e n c e  b a s e d  o n  C P C  c o d e s



A  R e v i e w  o f  R e g u l a t e d  A I  
S o f t w a r e  M e d i c a l  D e v i c e s



S e a r c h  r e s u l t s



T a r g e t e d  d i s o r d e r s  a n d  
d a t a  s o u r c e s



O u t p u t s



P r o d u c t  r e g u l a t i o n



W H A T  W E  H A V E  L E A R N E D  S O  F A R

• Partly very crit ical  attitudes towards these systems 
(e.g. ,  AI  anxiety as a negative predictor of use 
intentions)

• Some patented AI cl inical  support tools for mental 
healthcare (279 patents since 2015)

• Very few available regulated products (9 that are CE-
marked or FDA-cleared as of July 2023)

REASONS FOR LOW AVAILABILITY
• Lack of avai lable high-performing AI tools (e.g. ,  due to 

lack of high qual ity training data)
• Regulatory diff icult ies
• Lack of demand 



A  W a y  F o r w a r d :  A I - I n f o r m e d  
L e a r n i n g  H e a l t h c a r e  S y s t e m s



B R E A K  ( 5  m i n s )



A  W a y  F o r w a r d :  A I - I n f o r m e d  
L e a r n i n g  H e a l t h c a r e  S y s t e m s



K o u t s o u l e r i s e t  a l .  
( 2 0 2 2 ) .  F r o m  p r o m i s e  t o  

p r a c t i c e :  T o w a r d s  t h e  
r e a l i s a t i o n o f  A I -

i n f o r m e d  m e n t a l  h e a l t h  
c a r e



M e a s u r e m e n t - b a s e d  c a r e  ( M B C )
• E v i d e n c e - b a s e d  p r a c t i c e  w h e r e  c a r e  p r o v i d e r s  s y s t e m a t i c a l l y  

a s s e s s  p a t i e n t  s y m p t o m s  a n d  u s e  t h a t  i n f o r m a t i o n  t o  i n f o r m  
t r e a t m e n t  d e c i s i o n s



HCPs
- Collect data 
- Share feedback with the 
patient about data and observed 
or predicted trends to engage 
them in their treatment
- Act on these data

Institutions (e.g., hospitals)
- EHR systems
- Automated feedback systems
- Data collection and transfer systems

Patients
- Provide data

Data curators
- Collect and 

clean the data
- Store data in 

ontological 
database

AI development teams
- Develop AI solutions based on data
- Detect potential biases in data

Clinician scientists
- Conduct RCTs to 

test clinical utility

Implementation 
scientists

- Embed tools into 
health-space

Regulators and stakeholders
- Supervise the effects of AI-augmented health-care 

pathways on patients, data curation and model 
development, and the generation of model-based 
clinical evidence and implementation 

T h e  d i f f e r e n t  r o l e s
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• “ D a t a  p r o v i d e r ” :  P e r c e i v e d  
r e s p o n s e  b u r d e n ,  p a r t i c u l a r l y  i f  
t h e  m e a s u r e  d o e s  n o t  s e e m  
r e l e v a n t  o r  i f  t h e y  d o  n o t  r e c e i v e  
f e e d b a c k

• U n c l e a r  i n t e g r a t i o n  i n t o  
t r e a t m e n t  p l a n n i n g

• D a t a  p r i v a c y  a n d  s e c u r i t y  
c o n c e r n s

B a r r i e r s  o n  t h e  p a t i e n t  l e v e l

Boswell et al. (2022)



• R e s o u r c e s  ( e . g . ,  t i m e ,  e f f o r t ,  a n d  
c o s t s )  a s s o c i a t e d  w i t h  
i m p l e m e n t i n g  M B C  a n d  A I  t o o l s  

• N e g a t i v e  a t t i t u d e s  r e g a r d i n g  t h e  
e f f e c t i v e n e s s  o f  M B C  a n d  A I  t o o l s

• C o n c e r n s  a b o u t  h o w  t h e  d a t a  
m i g h t  b e  u s e d  b e y o n d  i n f o r m i n g  
i n d i v i d u a l  p a t i e n t  c a r e

B a r r i e r s  o n  t h e  H C P  l e v e l

Boswell et al. (2022)



• A v a i l a b i l i t y  o f  e l e c t r o n i c  h e a l t h  r e c o r d  
( E H R )  o r  a u t o m a t e d  f e e d b a c k  s y s t e m s

• C o s t s  o f  E H R s  a n d  a u t o m a t e d  f e e d b a c k  
s y s t e m s

• L i m i t e d  t r a i n i n g  f o r  p r o v i d e r s  a n d  
p a t i e n t s

• L a c k  o f  v a l i d a t i o n  a n d  r e g u l a t i o n
• T u r n o v e r  a m o n g  s t a f f
• L a c k  o f  s u p p o r t  a t  t h e  l e a d e r s h i p  l e v e l
• L a c k  o f  p a y m e n t  i n c e n t i v e s  f o r  M B C  a n d  

A I  t o o l s  f r o m  t h i r d - p a r t y  p a y o r s  ( e . g . ,  
i n s u r a n c e s )

B a r r i e r s  o n  t h e  i n s t i t u t i o n a l  l e v e l

Boswell et al. (2022)
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P o t e n t i a l  s o l u t i o n s



Implementat ion science:  The theory

• Often remaining theoretical
• Identif ication of barriers and 

facil itators at different levels 
( ignoring system perspective)



Implementation science: The practice



Open Discussion: 

How can we spur implementation 
science?

What are clever designs for 
implementation science? 

What skil lsets are needed among 
implementation scientists in practice? 
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