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Problem:  We don’t know what happens in behavioral healthcare 
conversations, and it matters.



There is no relationship between self-reported EBP 
usage and what occurs in session
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Deep understanding of client’s worldview / the 
“meaning” of what was said

No interest in client’s worldview and little to 
no attention to what client says

There are 100M counseling sessions each year, and we do not know 
the quality of any of them

Baer et al., 2009; Imel et al., 2013



“Not everything that can be counted counts, and not 
everything that counts can be counted.”

Albert Einstein



Reliable, well-trained AI scales up evaluation and supports skills-focused 
training, supervision, and quality assurance
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5,000 providers
170,000 clients
1 million sessions
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1. Initial ideas, grant, and 
development of AI for MI fidelity

2. Prototype, start of Lyssn, and AI 
technologies ‘in the real world’

3. What if you want to try something 
like this?

The basic arc from here…
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Consciousness raising:  There is something called… natural 
language processing, machine learning, and computational 
linguistics

(Or, how I stumbled upon AI at a Seminary)



2003 job interview:  Latent semantic… what?
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Latent Semantic Analysis (LSA)

Supplemental NIMH grant

“I have no idea what I’m doing.”

“You don’t know me but can I 
buy you lunch?”

Apply for my first NIAAA R01 !!



“This sounds great.  This sounds like science fiction.”

AA-3 Committee Discussion, 2009
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Building blocks for an automated technology to go ‘sounds to 
codes’ (2010-2018)

Flemotomos et al., 2022; Xiao et al., 2015, 2016



Professional journey:  Down the ML / AI / NLP rabbit hole…
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Three slides on modern NLP methods

(Yes, we’ll briefly touch on ChatGPT…)



Early NLP (pre-2012) used ‘n-
gram’ models for language 

Think:  Dummy-coding 
vocabulary
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Individual vocabulary words and 
common 2 to 3 word phrases

Words in local context 
(before or after)

Who is speaking?  What was 
previous code?

Directly overlapping words or 
parts of speech

Can et al., 2016



n-grams suffer from lack of meaning and context
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Step #1:

‘word embeddings’

Step #2: 

Transformers

(Also… deep learning models do away with ‘feature engineering’... but are also 
black boxes…)



GPT models are ‘generative pre-trained transformers’
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Lyssn uses these advances in AI as the backbone of our AI pipeline
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Capture text from 
conversations

Lyssn generated 
AI analytics

Improve Retention, 
Satisfaction, KPIs

Lyssn cloud-based 
AI pipeline



Here’s something crazy:  We do a ton of old school human coding

AI predictions relative to 
human experts 
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Atkins et al. 2014
Can et al. 2015 
Cao et al., 2019 
Pace et al. 2017 
Tanana et al. 2016 
Xiao et al. 2016; 2018

Lyssn’s internal coding team:
- 25K+ sessions / calls
- 2.8M+ utterances



Cognitive Behavioral Therapy
- CTRS focused
- 11 dimensions
- Overall competency

Motivational 
Interviewing
- MISC focused
- Global / utterance
- ‘high point’ codes

Session Summaries
- 28 unique content codes
- Psychosocial functioning, 

symptoms & suicide ideation
- Retention & satisfaction

General
- Speech: separating speakers 

& roles
- Empathy & talk time
- Active listening, collaboration 

& understanding

Lyssn AI metrics

Suicide Risk Assessment
- Current ideation, intent, means, 

plans, current / past behavior
- Client clear and passive suicidality



So what, does it matter?



Sessions → AI pipeline → Regress on outcomes
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Minimal Consistent 

Each dot is the average 
active listening for a provider 
across all clients

~5,000 providers
~176,000 clients
~22M text exchanges

For these providers, 
median client weeks 
in treatment = 4

For these providers, 
median client weeks in 
treatment = 12

Imel et al., under review



We see similar effects across fidelity metrics and outcomes
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Poor Fair Good 

Each dot is the average 
empathy for a provider across 
all their sessions

For these providers, 
median NPS = 6.5

For these providers, 
median NPS = 8.1

Great 

Lyssn metrics 
(Multiple R = .49)



And… findings largely support clinical theory
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Decrease engagement
- Assertive therapist 

behaviors
- Focus on assessment 

& case management
- Advice giving

Increase engagement
- Active listening skills
- Focus on mood & 

relationships
- Empathy

The combination of all 54 Lyssn metrics predict 20% of variance in client 
engagement (Multiple R = .41)



Lyssn’s core AI powers products for training, quality improvement, 
and clinical documentation
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Supervision & 
QA/QI

DocumentationTraining
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Example Module (Exploring Questions)



Trainees get to practice with immediate and specific 
feedback on their practice
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Dashboards summarize usage and performance
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Immediate AI-feedback enhances skill retention, with 
large randomized trial starting shortly
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Increase in reflections during and post training Tanana MJ, et al.  Development and Evaluation of ClientBot: 
Patient-Like Conversational Agent to Train Basic Counseling 
Skills. J Med Internet Res. 2019 Jul 15;21(7):e12529.



So, maybe you want to try this?

Thoughts on tech development in behavioral health



Don’t settle for an easy or available problem

NLP Researcher:  “That psychotherapy data is really cool!”
Psychologist:  “AI  is really cool!”

Dave’s own example
(J of Family Psych, 2012)



Build interdisciplinary relationships, aligned on overall goals

“…when I think of new fields in science that have been opened, I don’t think of interdisciplinary 
teams combining existing skills to solve a defined problem—I think of single interdisciplinary 
people inventing new ways to look at the world.”

- Sean Eddy, Antedisciplinary Science

“Our overall argument is that marginal [problem] solvers are not bound to the current thinking 
in the field of the focal problem and therefore can offer perspectives and heuristics that 
are novel and thus useful for generating solutions to these problems.” 

- Jeppesen & Lakhani, Marginality and Problem-Solving Effectiveness



Know the end-user (and, like, include them)

What is the actual clinical use case… 
and do those end-users benefit from 
the solution?

“What would I do 
with that? Why 
would I want 
that?”



Why will someone use it? (not implementation science…)

Money*

What is the “value proposition” 
to your future customer?

How will you help them:
- Make more money?
- Save money?
- Meet some required, 

regulatory need?

* = Specific to the United States

“Let’s say I use your software and I learn that 
there are therapists in my network who are 
providing… ‘less good’ care.  What am I 
supposed to do, fire them?”

- Chief Medical Officer, BH Insurer



Final thought: The skills that are in this room are 
incredibly relevant and necessary to the work of building 
effective, reliable AI-based tools.

Dave Atkins, PhD
dave@lyssn.io



Ethical AI:  Preventing and Monitoring Bias
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Lyssn is committed to transparency and quantifying and 
resolving algorithmic bias

Starting Aug 2023 we will produce an annual report that 
compares Lyssn’s performance for racial/ethnic groups.

We are committed to constantly taking steps to ensure 
equity in how our software evaluates providers



Visualize population quality down to individual sessions
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Empathy correlates with reflection to question ratio

3 min. triage call

heavy in questions 
and advice giving

counselor asks initial questions and then begins 
reflective listening for remainder of call 
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Lower empathy example

closed question

closed question

advice giving and 
giving information

advice giving and 
giving information



AI writes a draft summary of the session
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