PROCESS-BASED THERAPY
1
Supplementary materials 1: EEMM coding manual


[bookmark: _gju9z97iwa8f]Coding dimensions and context

	Instructions
	

	Multiple categories
	Items can be more than one category. 

	
	

	Affect/Emotion
	This category is concerned with how people feel or respond to emotions. It includes bodily sensations . Inner Experience described as pleasant or unpleasant. Sentences with words relating to emotions, feelings, affect, or mood. Sentences about avoiding, suppressing, getting rid of, or controlling emotions. Phrases that indicate an intense emotional response belong here: e.g., I can't stand it, it is unbearable, it is intolerable

	Cognition
	Statements that center on beliefs, thoughts, or cognitive reactions to situations. includes judgments, assessments, or reflections on events or circumstances. Includes inferences and rules that don’t directly have to do with the self. Silently saying things to yourself would fall here, whereas if it was saying something out loud, it would be overt behavior. Blame, if not said out loud to a person, would be cognition, as it involves attributing the issue to someone. "Should's" and "musts" go here, (but may include additional categories).

	Attention
	Sentences that discuss what people are focusing on or paying attention to, including awareness of emotions, thoughts, or sensations. ability or inability to shift attention, and preoccupations that include phrases like worry or ruminate ,e.g., i was worrying about x all day; i kept ruminating about the past.

	Motivation
	Statements focusing on what drives actions or behaviors . Includes stating what one values, expressing the desire to achieve particular goals, or giving reasons for acting, such as compliance or values. Also about wishing or hoping for something, which implies value. Phrases about "not caring for something" relates to motivation. Sentences about wanting to give up or escape may also imply motivation, e.g., escaping an aversive or an absence of motivation

	Self
	includes sentences that focus on self-worth, identity, or self-perception, as well as conditional beliefs about oneself (If I do X, then I am Y). Sentences involving separation or integration of thoughts, feelings, or behaviors with one's sense of self also belong here. Include sentences about how one treats oneself in a global sense (e.g., i treat myself lovingly, harshly)

	Overt Behavior
	Sentences that explicitly describe behavior, engagement, actions or achievements that could be observed by an outsider. This also includes statements that make explicit reference to strategies or behavioral changes. Failure to persist. This also includes failures to behave in intended way or hiding behavior (sentence must clearly indicate the possible behavior that was not engaged in, but could have been observed, e..g, "i didn't got to the gym)

	Context
	This category encompasses statements that refer to external factors that could influence or be influenced by other dimensions like affect, cognition, attention, motivation, self, and overt behavior. Such factors include, but are not limited to, social relationships (e.g., friendships, family ties, therapeutic relationships), environmental elements (e.g., living conditions, proximity to facilities), and situational components (e.g., workplace setting, cultural norms). Additionally, this category covers significant life events and conditions, such as divorce, trauma, or physical pain, which can have a pervasive impact on multiple dimensions of a person's experience."




[bookmark: _q9vkg42n9exz]
[bookmark: _cze2skg3wmvr]Coding levels


	Multiple levels
	Items can be more than one level. 

	
	

	Biology/physiology
	This level relates to aspects of physical health,  medical conditions,bodily functions, and body appearance. If a statement mentions illness or chronic disease, it is rated as this level.  This level includes any state or condition of the body, such as pain, physical sensations, or overall physical well-being. This category also encompasses the consumption of substances like alcohol, drugs, or food, which have direct effects on the body. Furthermore, it covers all kinds of physical activities or exercises that involve bodily movements and exertion.

	Psychological
	This level  is related to an individual's overt behaviour, attention, cognition, emotion, motivation, and self-related processes. (See dimensions for full description).
 

	Relationships/Culture
	This level deals with the social aspects of an individual's life. It focuses on social interactions, relationships, social understanding (we agree, we understand each other) , and the broader social environment in which the individual exists. This includes how an individual interacts with others, the nature of their relationships, the influence of social norms and culture, and the impact of social support or lack thereof on the individual's life.

	Other
	This level rating is very rare and should be reserved for items that can not be placed in the above three in some way. (e.g., number of people in a workplace; some demographics). 
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[bookmark: _xet3002ia89a]Supplementary materials 2: Dimension classification for items used in replicated mediators measures

All questionnaires have been shown to mediate therapeutic outcomes.  Please see (Hayes et al., 2022) for details of measures. 

Table S1:  Percentage of category present for each mediational questionnaire

	Questionnaire
	Cogn
	Affect
	Self
	Motive
	Attend
	Behave
	Context

	Acceptance and Action
	50
	30
	10
	10
	0
	0
	0

	Anxiety Sensitivity
	38
	27
	14
	3
	11
	8
	0

	Automatic Thoughts
	24
	8
	54
	11
	0
	3
	0

	Avoidance and Fusion
	29
	25
	10
	2
	21
	13
	0

	Anxious Thoughts Believability
	36
	45
	3
	6
	6
	3
	0

	Bodily Sensations
	50
	46
	0
	0
	0
	4
	0

	Caregiving Self-Efficacy
	19
	3
	0
	3
	0
	28
	47

	Child Attribution Style
	27
	5
	30
	0
	2
	16
	21

	Child PTSD Cognitions
	48
	10
	29
	0
	3
	0
	10

	Chronic Illness Resource
	3
	0
	0
	8
	3
	46
	40

	Chronic Pain Acceptance
	23
	33
	9
	9
	2
	19
	5

	Cope Reappraisal Hardship
	27
	7
	2
	23
	5
	25
	11

	Coping with Pain
	22
	43
	8
	0
	12
	12
	3

	Coping with Marijuana
	25
	0
	12
	38
	0
	25
	0

	Daily Drinking Norms
	67
	0
	0
	0
	0
	33
	0

	DBT Coping
	16
	6
	3
	47
	4
	23
	0

	Emotion Regulation Difficulty
	16
	57
	10
	0
	10
	8
	0

	Dysfunctional Attitude
	52
	16
	25
	3
	0
	1
	3

	Eating Disorder Weight
	19
	19
	16
	9
	3
	31
	3

	Engaged Living
	19
	10
	10
	52
	0
	10
	0

	Exercise Goal Setting
	16
	0
	0
	31
	0
	53
	0

	Experiences Decentering
	40
	9
	31
	0
	17
	3
	0

	Family Adaptability Cohesion
	36
	0
	0
	0
	0
	9
	55

	Food Acceptance Awareness
	24
	14
	0
	24
	5
	33
	0

	General Self-Efficacy
	44
	6
	31
	12
	0
	6
	0

	Leisure Time Activity
	0
	0
	0
	0
	0
	100
	0

	Hopelessness
	67
	7
	10
	17
	0
	0
	0

	Illness Perception
	67
	22
	0
	0
	0
	0
	11

	Mindfulness Skills
	24
	18
	5
	0
	35
	18
	0

	Social Support
	3
	3
	0
	0
	3
	39
	53

	Mindfulness Attention
	4
	4
	0
	4
	58
	29
	0

	Pain Catastrophizing
	41
	32
	0
	5
	23
	0
	0

	Parenting Scale
	5
	3
	3
	2
	2
	48
	36

	Perceived Control Stress
	81
	14
	5
	0
	0
	0
	0

	Penn State Worry
	52
	4
	4
	0
	39
	0
	0

	Perceived Stress
	55
	36
	9
	0
	0
	0
	0

	Positive Negative Affect
	2
	89
	5
	0
	5
	0
	0

	Protective Behavior Strategies
	5
	0
	0
	0
	0
	74
	21

	Rosenberg Self-Esteem
	21
	0
	71
	7
	0
	0
	0

	Rumination Reflection
	48
	2
	18
	2
	28
	2
	0

	Physical Activity Change
	13
	7
	7
	24
	4
	34
	10

	Self-Compassion
	29
	29
	39
	0
	3
	0
	0

	Self-Efficacy Exercise
	0
	25
	0
	0
	0
	75
	0

	Eating Self-Regulation
	21
	0
	0
	21
	0
	57
	0

	Exercise Self-Regulation
	11
	0
	4
	30
	0
	52
	4

	Social Adjustment Self-Report
	0
	0
	0
	0
	0
	48
	52

	Social Competence Parent
	47
	0
	0
	0
	0
	29
	24

	Social Cultural Attitudes
	27
	0
	23
	17
	0
	3
	30

	Treatment Self-Regulation
	6
	0
	6
	42
	0
	42
	3

	UCLA Loneliness
	62
	12
	0
	0
	0
	0
	27

	Valued Living
	3
	0
	0
	59
	0
	29
	9

	Weight Efficacy Lifestyle
	3
	21
	0
	0
	0
	69
	7

	Word Association
	8
	12
	0
	0
	19
	42
	19

	Working Alliance
	47
	3
	2
	8
	0
	5
	36






[bookmark: _1rrrx5kwualw]Supplementary materials 3: Details behind the development of the AI for classifying measure items
1. Bayesian optimization hyperparameter space: 
We conducted a Bayesian optimization hyperparameter search with 25 sweeps for each model. The search space was: 
· Method: ‘bayes’.
· Metric: ‘f1_micro’, goal: ‘maximize’.
· Early_terminate: type: ‘hyperband’, min_iter: 3, eta: 2.
· Parameters: 
· Num_training_epochs: min 3, max 8. 
· Learning_rate: min 1e-5, max 5e-5.
· Per_device_train_batch_size: [16, 32, 64].
· Weight_decay: min 0.0, max 0.4.
· Warmup_steps: min 0, max 500. 
We monitored model performance in the validation set, and selected the best training iteration with the lowest hamming loss. 

2. Model performance metrics: 
Here we present all performance metrics for each of the fine-tuned DistillBERT models. Table 1 presents local and global performance metrics for the dimensions model, while table 2 presents them for the levels model. 
[image: A table with numbers and text

Description automatically generated with medium confidence]
The dimensions model had a hamming loss (percentage of incorrect labels) of 0.099 in the validation set, and 0.088 in the test set.
[image: A screenshot of a graph

Description automatically generated]
The levels model had a hamming loss of 0.031 in the validation set, and 0.050 in the test set. 
Definition of performance metrics: Precision is the ratio of correctly predicted positive observations to the total predicted positives, thus a high precision represents a low rate of false positives. Recall, on the other hand, is the ratio of correctly predicted positive observations to all true positive observations. A high recall is indicative of a low false negative rate. F1-Score is the harmonic mean of precision and recall which is useful to balance the rate of false positives and false negatives in a model. These measures were calculated locally for each label within each model. We also calculated global averages for precision, recall and F1-score. Micro and weighted average take into account class imbalance when averaging, while the sample average is used specifically in multi-label classification contexts. All global performance metrics tend to be consistent across aggregation methods.  
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Table 1 (appendix): Performance indicators on val
Model 1 (dimensions)

n/test sets for

Local Precision Recall FL-Score
Cognition 0.82/0.72  0.71/080  0.77/0.76
Affect  091/080  085/052  088/0.86
self 0.82/052  066/075  0.73/083
Motivation  0.79/0.80  0.79/0.63  0.79/074
Attention  0.86/0.73  080/085  0.83/0.80
OvertBehavior 073/0.87  087/083  079/0.85
Context 0.72/0.82  0.77/087  074/0.84
Global
Microaverage 0.81/0.81  078/0.82  0.79/081
Macroaverage  0.81/081  078/0.82  0.79/0.81
Weighted average  0.81/0.81  078/0.82  0.79/0.81
Samplesaverage  0.83/0.84  081/085  079/0.82
Note: Preciston, recall and F1 score are calculated Iocally for each class, and
globally. Validation / Test values are presented separated by a stroke. Micro, Macro,
Weighted and Samples average are global model performance metrics.
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Table 2 (appendix): Performance indicators on validation/test sets for
Model 2 (levels)
Local Precision Recall FLscore
Social  0.96/0.83  0.98/0.94 0.97/0.88
Psychological  0.98/0.98  0.99/098  099/098
Physical 0.89/092  093/034  0.91/093

Global
Microaverage 0.96/0.54  098/097  0.57/035
Macroaverage  0.95/091  097/095  0.96/0.53
Weighted average  0.96/0.94  0.98/0.57  0.57/095
Samplesaverage  0.97/0.35  038/057  057/0.35
Note: Preciston, recall and F1 score are calculated Iocally for each class, and

globally. Validation / Test values are presented separated by a stroke. Micro, Macro,
Weighted and Samples average are global mode! performance metrics.




