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Appendix S1: Mentalizing positive affect process-trajectory: An outline of a basic model.
 (July 2017)

Procedure
During the initial phase of treatment, clinicians follow the standard guidelines for individual MBT (Bateman & Fonagy, 2016; S. Karterud & Bateman, 2011). When beginning treatment, a mentalization-based case-formulation is formed to put historical events and relationships into context, specify internal states and current concerns in terms of attachment patterns and challenges. MBT sessions are focused and have well-defined goals that are prioritized through joint collaboration between clinician and patient. All patients are offered 6 months of individual therapy. In general, goals of MBT involve improving the ability to regulate affects and develop more stable relationships through enhancing the capacity to mentalize. Mentalizing is the ability to understand behaviors of others and one self in terms of mental states such as thoughts, affects and beliefs. The mentalizing model emphasizes mentalizing both positive and negative affect (see Table S1 for examples) – however, mentalizing positive affect is often overlooked or underprioritized in routine practice. Hence, we developed a model for focusing more explicitly and consistently on positive affect, to test if it is possible to make the BPD patients more aware of positive affect and to benefit from them in accordance with the broaden-and-build theory of positive emotions (Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008; Fredrickson & Joiner, 2002). At a specific random time-point (1, 2, 3 and 4 months into treatment), the clinicians start to systematically introduce the model or focus of “mentalizing positive affect” in therapy. Throughout treatment, patients are asked to rate their emotions daily using a secure online website, and clinicians start every session by introducing the results of the past week, as a way of focusing on events with positive affect, peaks of positive affect and the balance between positive and negative affect. The purpose is to engage the patient in the treatment process and develop a focus in session in line with routine outcome monitoring that is now part of the standard MBT treatment model (Bateman & Fonagy, 2016). 




Table S1: Examples of positive and negative emotions

	POSITIVE EMOTIONS
	NEGATIVE EMOTIONS

	Amused or silly
	Embarrassed, self-conscious or blushing

	Awe, wonder or amazement
	Anxious or scared

	Content or peaceful
	Angry, irritated or frustrated

	Glad, happy or joyful
	Bored

	Hopeful, optimistic or encouraged
	Disgusted

	Interested, alert or curious
	Guilty

	Love, closeness or trust
	Lonely and rejected

	Compassion or sympathy
	Contempt, scorn or disdain

	Proud, confident or self-assured
	Sad

	Relief
	Stressed or overwhelmed

	Grateful
	Hatred, distrust or suspicion


From the modified differential emotion scale (mDES) 
(Fredrickson, Tugade, Waugh, & Larkin, 2003)

Introduction and instructions
When introducing the model of “mentalizing positive affect”, clinicians should introduce the model by offering the patient an explanation and rationale for this shift in focus. For example: 

“Now, in the past sessions we’ve been talking quite a lot about what upsets you and cause you to loose your ability to mentalize and feel frustrated, sad, angry, stressed etc. We know that an optimal balance of positive and negative affect help reduce symptom distress. In general, positive affect help people bounce back from stressors, resist symptoms of depression and improve their well-being. Therefore, reducing what hurts may not be sufficient in the long run, we also have to work with enhancing what makes you for example feel happy, content, proud and grateful – that is, how you notice when you are experiencing a positive affective state, how you can hold on to that experience for a longer period at time, and how such positive feelings prompt you to think about yourself and others. You do need to talk about all the unpleasant and negative feelings you experience, but it is important that we also talk about the things in your life that makes you feel interested and curious, proud and hopeful etc. You may find this difficult and uncomfortable, which is understandable since you are probably not used to paying attention to these feelings or quickly dismiss them as unimportant. Indeed, you might even feel like these positive affects are “fake” or make you feel bad. This is a problem we need to address to help you feel better and think differently about yourself. Also, we need to consider how positive affects sometimes cause people to react in an excessively trusting way or engage in risky and impulsive behaviors that potentially can be self-destructive and dangerous. For example, staying in an abusive relationship because this relationship provides one with feelings of intimacy and closeness. Or one might drink to feel amusement and relief from negative affect. Can we consider how you experience and manage positive affect for a moment? We will add that to the case-formulation to remind us both to be attentive to this topic.”

Clinicians should then adjust treatment goals to focus more on stability and continuity of positive 
affect, dysregulation of positive affect and address positive affect related to maladaptive behaviors. 

The following outlines eight steps of mentalizing positive affect (see Figure S1):

Narrative and clarification of event 
Using the mentalizing stance, the mentalizing process-trajectory involves a narrative and clarification of events as described in detail elsewhere (Bateman & Fonagy, 2016). However, for the purpose of this study, the clinician should pay particular attention to descriptions in the patient’s narrative that reveal any expressions of positive affect or mental states that potentially could involve or lead to the experience of positive affect. The results of the past week’s positive and negative affects could (and should) be used to guide the focus and clarification of events. Even the most horrid scene might entail some degree of relief, content, satisfaction or feelings of being active or strong. Such events could also evoke sympathy or compassion in the patient regarding self or others. In case the patient does not report any positive affect, this could and should be explored. Of note, it is of course iatrogenic for therapists to try to induce positive affect in situations where there ought to be none. 

Identification of positive affect in the scene of event
The clinician should demonstrate curiosity and interest in the patient’s mental state while being respectful of the patient’s narrative and expression. Use validation and active questioning to guide the patient’s focus towards noticing affects – in particular positive affects - and away from hollow explanations, dismissive statements and inconsequential talk – “spinning in sand” (hypermentalizing). Use common-sense psychology and your own personal experience to point out emotional impact in the narrative without taking over the patient’s mentalizing. “If that was me, I think I would feel somewhat excited and proud.” In the absence of pleasurable affects – use challenge to attempt to bring the patient’s mental processes to a momentary abrupt halt using surprising statements. Challenge should be infused with a non-judgemental attitude and compassion, otherwise it may inappropriately be used provocatively against the patient rather than stimulate to reflection. Use humor if possible (Bateman & Fonagy, 2016).  If the dialog evolves around self-destructive behavior (such as self-harm or drinking), interventions should aim to explore with the patient how such problematic behaviors might be a way for the patient to momentarily enhance positive affective states and get relief from negative affect (Andrewes, Hulbert, Cotton, Betts, & Chanen, 2017; Jahng et al., 2011). BPD patients more often get stuck in feelings of anxiety, anger, and sadness and have difficulties activating positive affect compared to healthy controls (Sigmund Karterud et al., 2016; Reisch, Ebner-Priemer, Tschacher, Bohus, & Linehan, 2008), which can be draining for clinicians (and others). Even though specific negative affects such anger, irritability, sadness and anxiety empirically characterize BPD patients, these patients do seem to rate both negative and positive affect high in the moment when assessed momentarily in their daily life. BPD patients, however, demonstrate difficulties identifying positive affects when asked to recall them later, perhaps in part due to a tendency to underestimate the intensity of their positive affects retrospectively (Ebner-Priemer et al., 2006). Therefore, the clinician should aim to enrich the description of the narrative in collaboration with the patient by focusing on what was happening in the patient’s mind in the present moment of the situation. And the clinicians should be alert to BPD patients’ potential negativity bias in recalling events and positive affective experiences.


Noticing and naming
Explore difficulties in noticing and naming positive affects and monitor for attempts to suppress or avoid accepting positive feelings, as reported amongst BPD patients (Beblo et al., 2013). Demonstrate a desire to understand and help identify, name and label. “I can’t be sure, but it seems to me that you are feeling…”. Compared to healthy controls, BPD patients appear to have difficulties in labeling positive affects and seem to experience distress in the very process of labeling (Ebner-Priemer et al., 2008). Clinicians should be patient, supportive and reassuring in the process of noticing and naming (that is, labeling). Also, clinicians should constantly “check out” their understanding and be alert to and manage their patient’s arousal levels. Interventions should be in keeping with the patient’s mentalizing capability and follow a spectrum from emphatic validation to mentalizing the relationship (Bateman & Fonagy, 2016:221). Help patients identify mixed emotional states, and normalize positive affects when possible. 

Feels/experience 
Explore in collaboration with the patient the experience of identified affects with the aim of improving understanding of the feeling of these states. Positive affects, probably some more than others, such as love, are likely to activate the attachment system, which for BPD patients can be a frightening experience that increases arousal levels and inhibits the mentalizing capacity. The clinician should work to engage the patient in mentalized affectivity (Bateman & Fonagy, 2016:108) and embody affective experiences by helping the patient to a better cognitive and bodily understanding of their emotional experience. Use active questioning to increase the patients awareness and tolerance of their own affective states (affect consciousness) (Solbakken, Hansen, & Monsen, 2011). “How do you feel about feeling…?” “How do you know that you are feeling….?” “How do you sense it in your body?” “What bodily tensions do you experience as you feel…?”  “When you are…how do you sense it?” etc. 
Figure S1
Illustration the basic MBT-trajectory for mentalizing positive affect 
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Contextualize 
Explore the context of the affective experience by identifying intra- and interpersonal triggers and connect emotions to specific interpersonal relationships/events. Place bodily reactions and unease into context to reduce perplexity and help patients to a better understanding of why they feel emotionally activated. Explore how patients manage these feelings through action, do they for example try to avoid, suppress or distance themselves from feeling their emotions. Monitor and explore how do patients express these feelings – verbally as well as non-verbally. Highlight who feels what through identifying mental states of others and identify differences. Focus should primarily be on here-and-now of the scene in question rather than there-and-then, especially if arousal is low. However, talking of then-and-there (past events) is an effective way to bring arousal down when high. “Did something happen that might have made you feel that way?” “Can you explain what made you feel…?”

Thoughts
Move the focus in session to cognitive thinking, appraisals and thoughts about self and others by identifying automatic and controlled mentalizing in specific contexts and relationships. “What did you make of what happened?” “Now, talking about it – what do you think about what happened?” Identify thoughts related to feelings and view of self and others. Highlight different perspectives and share your views with the patient. “What do you think about showing others that your are feeling …?” 
Because people with BPD often distrust positive relational experiences, identifying positive affect during relational events may cause them to worry about when the positive feeling will end or that others will expect more of them. Experiencing joy or intimacy may lead them to think that they do not deserve good things happening to them. Due to lack of appropriate appraisal mechanisms, BPD patients have limited capacity for inhibition of negative appraisals and difficulties generating positive appraisals, which can lead to epistemic mistrust and disturbing emotional reactions (Bo, Sharp, Fonagy, & Kongerslev, 2017; Fonagy, Luyten, Allison, & Campbell, 2017). These individuals are likely to experience mental distress when presented with their own or others’ perceptions of them as feeling proud or happy because such thoughts are in conflict with their existing view of themselves. Their alien and incoherent self tend to undermine good feelings about themselves, which means that they are at risk of experiencing intense feelings of self-hatred subsequently. A different vulnerability, not specific for persons diagnosed with BPD though, concerns the limited capacity to think critically about others when in love (Bartels & Zeki, 2004), which means that there can be cases where the experience of positive affect is so intense that BPD patients need help balance this intensity and appraisals of others. Otherwise, they risk becoming a target of abusive relationships and exploitation. 

Emotional switching/regulation
Identify and monitor for signs of emotional switching (changes) between positive and negative states – be particular alert to switches from positive to negative mood states. Sudden emotional switches can be understood in terms of severe failure in mentalizing when they occur in the context of a specific relationship. When this occurs, seek the point of vulnerability where the emotional switch occurs. Stop and rewind to the point before the positive affect was lost. Stop and explore when the positive affect was present. Compared to healthy controls, individuals with BPD experience sudden large decreases in positive mood states (Ebner-Priemer et al., 2007; Houben et al., 2016; Trull et al., 2008). When studying daily affective dynamics, the frequency and intensity by which the valence of an affective experience occurs and changes over time are of interest. There seems to be some evidence that the frequency by which people with BPD experience shifts between positive and negative moods is no different from healthy, but that the magnitude of change in emotional intensity is larger in BPD patients when compared to controls (Houben et al., 2016). Hence, some degree of emotional switching appears to be normal, thus the aim is not to prevent this from happening, but to provide the patient with a sense of control and ability to switch to a more neutral state. Explore how thoughts or appraisals depend on the contextual evaluation of external or internal stimulus and connect them to the emotional response. 

Re-appraisal
A final step involves presenting the patient with an alternative or additional perspective. The goal here is not to force any unrealistic positive views on him or her, which would be iatrogenic, but to think more flexibly and develop the ability to reappraise stressful social situations. Highlight underlying motivation, interest and hope as evidenced in therapy or relations outside therapy. Monitor the patient’s emotional reaction to the new appraisal or understanding of themselves or others and help correct negative recall patterns. Identify and explore positive mentalizing. Any attempts to undermine reappraisals should be made a topic of investigation. 
As suggested, BPD are characterized by marked rigidity and “hard to reach” leaving them unable to learn from their social environments (Bo, Kongerslev, Larsen, & Bateman, 2017; Fonagy, Luyten, & Allison, 2015), and reappraisal is a highly complex task that involves a certain capacity for mentalizing. The ultimate goal is to increase resilience, and an important mechanism for this, for building resilience, could be an improved balance between positive and negative affect according to the broaden-and-build theory (Fredrickson & Losada, 2005; Garland et al., 2010), as well as the ability positive reappraise stressful events and re-construct them as benign, beneficial and/or meaningful (Fonagy et al., 2017; Kalisch, Müller, & Tüscher, 2015). Being able to (re-)evaluate a negative situation from a more benign or even positive angle or with more compassion, results in less fear and may increase hope and resilience.

Mentalizing positive affects in session
Standard MBT emphasizes a relational focus of mentalizing (Bateman & Fonagy, 2016), and there is good reason to continue to concentrate on the relationship between the clinician and patient in the process of “mentalizing positive affect” (see above Figure S9). Clinicians should be alert to the presence or absence of positive affects in the clinician-patient relationship and monitor their patient’s expressions – verbally and non-verbally – as well as their own counter-relationship feelings. Use transfers tracers to link current affect in session to the outside life of the patient, or the present outside life of the patient to the treatment session itself. Mark statements and recognize the patient as an intentional agent through contingent, marked mirroring of the patient’s mental states. Notice and name positive affects as they occur in the context of the therapeutic relationship and explore any attempts to dismiss or avoid positive affects. “It seems that whenever I compliment you, you smile and dismiss what I am saying. Maybe we need to consider what happens.” Make sure that any intervention is current; the aim is not to provide the patient with insight, but to enhance the ability to mentalize positive states in the present moment. 

Positive affect and prementalizing modes
Any overwhelming emotional arousal – whether it is linked to positive or negative emotional experience – may cause significant mentalizing imbalances and kick the patient into prementalizing/non-mentalizing modes. In psychic equivalence, internal mental states equal external states, which means that the patient becomes intolerant of and incapable to take alternative perspectives. Any attempts to explore alternative positive affective states are iatrogenic when the patient is overwhelmed with negative cognitions and “blind” to other minds. Initially, clinicians should recognize this state and take appropriate action (Bateman & Fonagy, 2016), and only later, after regaining some of the patient’s mentalizing capability, return to an exploration of whether this course of action may have resulted in positive affect such as feeling calm or compassionate. In teleological mode, the patient is not able to see beyond a concrete understanding of actions as psychically observable, which can lead to beliefs that certain behaviors, for example self-harm, substance abuse or dominance of others, are the only way to activate feelings of for example satisfaction or relief. Also, promiscuous behavior may be the result of unbalanced positive affect that cause the patient to engage in sexual relations. Hence, clinicians should identify and explore how the patient manages and regulates intensive positive affective states. In pretend mode, thoughts and feelings are separated from reality, which may lead to experiences of dissociation and derealization. Clinically, the patient speaks quickly and may seem excited and amused, but there is no change and the patient rambles on in a state of pseudo- or hypermentalizing. Pretend mode can be difficult to recognize, but left undetected, there is a high risk of ineffective treatment (Bateman & Fonagy, 2016). Therefore, clinicians should be particular alert to and attempt to address pretend mode by making counterintuitive statements and challenge the patient’s rigid state of mind using interventions outside the expected frame. 
Therapist skills training
To sum up, therapists should demonstrate following skills:  
· Positive affect identification (naming or labeling of positive affects) 
· Positive affect focus (explore “the feeling of positive feelings” to help the patient develop a improved cognitive and bodily understanding) 
· Contextualize (link positive affects to interpersonal relations and/or significant events) 
· Thoughts, reappraisal and emotional reactions to positive affects (recognition of how the patient respond to positive affects and reappraisals – any signs of negative reactions, emotional switching or feelings of distrust in positive affect) 
· Mentalizing positive affects in session (identify and explore positive affects as they occur in the context of the therapeutic relationship) 
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Appendix S2: Adherence rating of the “mentalizing positive affect” intervention.  The item was scored following instructions of the MBT Adherence and Competence Scale (Bateman, 2018)

	

	Mentalizing Positive Affect
	F




	E
	
Quality (+1= naming, focus,
complexity, link to detail of event, ‘live’
interpersonal recognition)

	HOW

	
	
	
	
	

	Composite raw domain Score
	HOW quality Score



	Adjusted Domain Score
	Absence





Items in session contributing to domain 
· Positive affect identification (naming or labeling of positive affects) 
· Positive affect focus (explore “the feeling of positive feelings” to help the patient develop an improved cognitive and bodily understanding) 
· Contextualize (link positive affects to interpersonal relations and/or significant events) 
· Thoughts, reappraisal and emotional reactions to positive affects (recognition of how the patient respond to positive affect and reappraisals – any signs of negative reactions, emotional switching or feelings of distrust in positive emotions) 
· Mentalizing positive affects in session (identify and explore positive affect as they occur in the context of the therapeutic relationship) 
· Mentalizing maladaptive behavior to induce positive affect (substance use, self-harm etc.)

Bateman, A. W. (2018). Mentalization-Based Treatment: Adherence and Competence Scale. Retrieved from https://www.annafreud.org/training/mentalization-based-treatment-training/mbt-adherence-scale/

 

Appendix S3: Detailed description of data analyses
Qualitative analyses
First, a visual analysis was conducted based on the graphical display of the data per participants and per dependent variable across time (see Figure S2 to S7). A visual analysis is recommended to evaluate whether there is initial evidence for a functional relationship between the independent variable (intervention) and a change in outcome scores (i.e., PA, ego-resiliency, QoL, NA, and BPD severity) (Kratochwill et al., 2010; Kratochwill & Levin, 2014). Plots were examined for evidence of changes in level and slope from A-to-B, B-to-B’, and B’-to-C.

Quantitative analyses
Because visual analysis is somewhat subjective, it is further recommended to supplement this with a quantification of the size of the intervention effect (Kratochwill et al., 2010). For this purpose a two-level hierarchical linear model (HLM) was used (Kratochwill & Levin, 2014; Moeyaert, Ferron, Beretvas, & Van den Noortgate, 2014). HLM allows estimating the size of the intervention effect across participants and estimating the variability in the effectiveness per participant. By summarizing the effectiveness of the intevention across participants, more generalized conclusions can be made ( i.e., external validity, Van den Noortgate & Onghena, 2003). 

Model 1. In the first HLM analysis, we were interested in changes in level between the baseline phase (A), the standard MBT phase (B), the intervention phase (B’), and the follow-up phase (C) in terms of PA, ego-resiliency, QoL, NA, and BPD severity.

Level 1 of the multi-level model. In equation 1, the dependent variable is denoted as  which refers to the outcome measure on measurement occasion i nested within case j.  refers to either PA, ego-resiliency, QoL, NA, or BPD severity. In other words, five HLM models were run, one for each dependent variable of interest. We started with regressing the dependent variable ( on an intercept and three dummy coded variables (D1, D2 and D3). D1 indicates whether a measurement occasion belongs to one of the treatment phases (D1 = 1) or not (D1 = 0), D2 indicates whether the measurement occasion belongs to the intervention phase or the follow-up phase (B’ or C) (D2 = 1) or not (D2 = 0), and D3 refers to the follow-up phase (C) (if D3 = 1 then the measure is part of the follow-up phase, otherwise 0):
Level 1 of the multi-level model. 
	(1)
 refers to the residual variance and is assumed to be normally distributed.
Level 2 of the multilevel model. The second level of the two-level model models the variation of the four coefficients from Equation 1 (i.e., , , , ) over participants. For instance, the baseline level for participant j, , equals an overall baseline level across all participants,  and a random deviation from this overall baseline level, represented by  in Equation 2. The same rationale can be applied to estimate the other level-2 coefficients (see Equation 2). The diagonals of the variance-covariance matrix refer to the between-case variance and the off-diagonals to the co-variance. For instance,  refers to the between-case variability of the baseline level and  is to covariance between the baseline level and the change in level between the A and B phase.
Level 2 of the multilevel model. 

	(2)

[bookmark: _GoBack]We explain here the rationale for estimating effect sizes for model 1, but same rationale can be used for model 2. We used the following level 1 equation (1):


(1)
We allowed the level 1 parameters to vary at level 2:

(2)
By inserting equation (2) in equation (1), the following two-level hierarchical model is obtained and is used in the analysis:
       (3)
, , , and  refers to the estimates of the parameters across the four patients (they reflect the effect size estimates).  indicated the baseline level across the four participants,  indicated the changes in level between the baseline (A) and standard MBT (B) phase across the four participants,  indicated the change in level between the standard MBT (B) and the intervention (B’) across the four participants (B’) and  indicated the change in level between the intervention (B’) and the follow-up phase (C). The u’s refer to the case-specific deviations from the effect size estimates across the four patients and e refers to the deviation of individual observations. We were especially interested in the estimates of , , , and . 

Model 2. In a second HLM analysis, we were interested in immediate effects and changes in trends due to the introduction of the intervention. For this purpose, time variables were added to Equation 1.  was centered around the first observation of the standard MBT phase (B). was included, centered around the first observation of the intervention phase (B’). , was included, centered around the first observation of the follow-up phase (C). As a consequence,  indicates the initial baseline phase,  indicates the immediate effect of the standard MBT phase (B),   the change in slope between A and B,  the immediate change between B and B’, , the change in slope between B and B’,  the immediate change between B’ and C, and   the change in slope between B’ and C. See Equation 4:
Level 1 of the multilevel model.
 			
(4)
Level 2 of the multilevel model. Similar to model 1, the seven level 1 coefficients were allowed to vary between participants. Therefore, we added as second level capturing the overall average effects and the between-case variability in these effects. For instance,  indicated the immediate change in outcome score between B and B’, and  indicated the deviance of case j from this overall average effect.  The between-case variance in this effect size estimate between participants can be found in the covariance matrix (i.e., ).

	                                                     (5)
We were especially interested in the estimates of  and  as they indicated the immediate change and change in slopes between the standard MBT phase (B) and the intervention phase (B’). These two-level HLMs accounted for within-person measurements autocorrelation and were run separately for all the dependent outcome variables; PA, ego-resiliency, QoL, NA, and BPD severity. 
The two HLM models use exactly the same two levels. Level 1 = measurements within participants (participant specific effect size estimates are obtained) and level 2 = study-level (effect sizes estimates across patients are obtained). The only difference between model 1 and model 2 is the number of parameters that are modelled. In model 1, only 4 parameters are of interest (and so four effect size estimates are obtained). Model 2 is more complex as additional parameters are modelled in order to deal with trends. Significant and marginally significant results (p < .06) are discussed in the manuscript while other results are reported in Table S2 and Table S3 below. Patient B did not respond to assessments during the follow-up phase, but scores were kept in analysis as the data were available for all the other phases. 
More detailed information on how to dummy code variables can be found in Moeyaert et al., (2014) and further recommendations for analyzing single case data can be found in Manolov & Mariola (2017).  Statistical analyses were conducted using SAS software, version 9.4 (SAS Institute, 2014) and R (R Core Team, 2016). 
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Figure S2.
Comparing mean levels of positive affect during baseline phase (1), standard MBT (2), the intervention phase (mentalizing positive affect) (3), and follow-up (4) for each of the four participants. 
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Figure S3. 
Comparing mean levels of ego-resiliency during baseline phase (1), standard MBT (2), the intervention phase (mentalizing positive affect) (3), and follow-up (4) for each of the four participants. 
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Figure S4. 
Comparing mean levels of quality of life during baseline phase (1), standard MBT (2), the intervention phase (mentalizing positive affect) (3), and follow-up (4) for each of the four participants. 
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Figure S5. 
Comparing mean levels of negative affect during baseline phase (1), standard MBT (2), the intervention phase (mentalizing positive affect) (3), and follow-up (4) for each of the four participants. 
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Figure S6. 
Comparing mean levels of BPD severity during baseline phase (1), standard MBT (2), the intervention phase (mentalizing positive affect) (3), and follow-up (4) for each of the four participants. 
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Figure S7. 
Slopes of positive affect (red), ego-resiliency (yellow-brown), quality of life (green), negative affect (blue), and BPD severity (purple) during all phases for the four participants. 
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Table S2
Multilevel model comparing change in level between A and B, B and B’, and B’ and C for all outcomes when adjusting for autocorrelation

	
	
	Positive Affect
(Y1)
	Ego-Resilency
(Y2)
	Quality of Life
(Y3)
	Negative Affect
(Y4)
	BPD severity
(Y5)

	Parameter
	Notation
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p

	Fixed effects
	
	
	
	
	
	
	
	
	
	
	

	Baseline level 
	
	1.40 (0.39)*
	.035
	2.24 (0.29)*
	.004
	3.59 (0.30)*
	.001
	0.97 (0.25)*
	.024
	7.26 (1.73)*
	.025

	Change in level between A and B
	
	0.004 (0.11)
	.971
	-0.13 (0.10)
	.284
	-0.002 (0.18)
	.990
	-0.13 (0.08)
	.112
	-2.66 (1.08)
	.085

	Change in level between B and B’
	
	-0.02 (0.08)
	.855
	0.07 (0.04)
	.099
	0.04 (0.07)
	.516
	-0.16 (0.08)
	.100
	-1.40 (0.53)
	.054

	Change in level between B’ and C
	
	0.35 (0.13)
	.156
	0.24 (0.17)
	.302
	0.23 (0.16)
	.283
	-0.08 (0.14)
	.621
	-0.60 (0.48)
	.213

	Random effects
	
	
	
	
	
	
	
	
	
	
	

	Between-Case Variance
	
	
	
	
	
	
	
	
	
	
	

	Baseline level   
	
	0.58 (0.48)
	.116
	0.32 (0.27)
	.116
	0.35 (0.30)
	.122
	0.23 (0.19)
	.115
	11.18 (9.79)
	.127

	Change in level between A and B
	
	0.01 (0.03)
	.349
	0.03 (0.03)
	.190
	0.10 (0.10)
	.160
	0 (-)
	-
	3.52 (3.64)
	.166

	Change in level between B and B’
	
	0.01 (0.02)
	.281
	0 (-)
	-
	0 (-)
	-
	0.01 (0.01)
	.260
	0.48 (0.69)
	.246

	Change in level between B’ and C
	
	0.02 (0.05)
	.323
	0.08 (0.09)
	.196
	0.49 (0.07)
	.254
	0.04 (0.05)
	.255
	0 (-)
	-

	Autocorrelation
	
	0.35 (0.04)
	<.001
	0.32 (0.04)
	<.001
	0.23 (0.04)
	<.001
	0.27 (0.04)
	<.001
	0.29 (0.04)
	<.001

	Residual variance
	
	0.23 (0.01)
	<.001
	0.12 (0.01)
	<.001
	0.34 (0.02)
	<.001
	0.22 (0.01)
	<.001
	8.99 (0.56)
	<.001


Note. * p < .05 (two-tailed) 






	
	
	PA (Y1)
	ER-89 (Y2)
	QoL (Y3)
	NA (Y4)
	BPD severity (Y5)

	Parameter
	Notation
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p
	Est. (SE)
	p

	Fixed effects
	
	
	
	
	
	
	
	
	
	
	

	Baseline level 
	
	1.40 (0.42)*
	.041
	2.24 (0.31)*
	.005
	3.59 (0.31)*
	.001
	0.99 (0.25)*
	.023
	7.45 (1.69)*
	.020

	Immediate effect between A and B
	
	0.09 (0.11)
	.406
	-0.10 (0.11)
	.423
	0.09 (0.18)
	.657
	-0.17 (0.09)
	.071
	-2.12 (0.76)*
	.027

	Change in slope between A and B
	
	-0.001 (0.005)
	.847
	-0.001 (0.001)
	.327
	-0.002 (0.002)
	.214
	0.001 (0.001)
	.648
	-0.03 (0.03)
	.364

	Immediate effect between B and B’
	
	-0.20 (0.16)
	.262
	-0.06 (0.08)
	.424
	-0.04 (0.11)
	.699
	-0.05 (0.11)
	.622
	-1.24 (1.19)
	.354

	Change in slope between B and B’
	
	0.002 (0.001)
	.103
	0.002 (0.001)
	.240
	<.001 (0.001)
	.929
	-0.001 (0.001)
	.146
	-0.01 (0.01)
	.218

	Immediate effect between B’ and C
	
	0.31 (0.18)
	.099
	0.18 (0.16)
	.324
	0.36 (0.38)
	.418
	-0.24 (0.18)
	.213
	-3.29 (1.07)*
	.002

	Change in slope between B’ and C
	
	0.01 (0.004)*
	.031
	<.001 (0.003)
	.991
	-0.002 (0.004)
	.709
	-0.003 (0.005)
	.595
	-0.01 (0.02)
	.727

	Random effects
	
	
	
	
	
	
	
	
	
	
	

	Between-Case Variance
	
	
	
	
	
	
	
	
	
	
	

	Baseline level   
	
	0.67 (0.56)
	.113
	0.36 (0.30)
	.117
	0.35 (0.30)
	.122
	0.23 (0.19)
	.115
	10.73 (9.16)
	.121

	Immediate effect between A and B
	
	0 (-)
	-
	0.03 (0.04) 
	.187
	0.08 (0.09)
	.176
	0 (-)
	-
	0.64 (1.18)
	.295

	Change in slope between A and B
	
	<.001 (<.001)
	.273
	0 (-)
	-
	0 (-)
	-
	0 (-)
	-
	0.001 (0.001)
	.191

	Immediate effect between B and B’
	
	0.05 (0.06)
	.188
	0 (-)
	-
	0 (-)
	-
	0.01 (0.01)
	.258
	3.86 (3.66)
	.146

	Change in slope between B and B’
	
	0 (-)
	-
	<.001 (<.001)
	.398
	0 (-)
	-
	0 (-)
	-
	<.001 (<.001)
	.304

	Immediate effect between B’ and C
	
	0.01 (0.03)
	.412
	0.03 (0.05)
	.282
	0.32 (0.37)
	.193
	0.01 (0.04)
	.374
	0 (-)
	-

	Change in slope between B’ and C
	
	0 (-)
	-
	0 (-)
	-
	0 (-)
	-
	<.001 (<.001)
	.438
	0 (-)
	-

	Autocorrelation
	
	0.32 (0.04)
	<.001
	0.31 (0.05)
	<.001
	0.23 (0.4)
	<.001
	0.27 (0.04)
	<.001
	0.27 (0.04)
	<.001

	Residual variance
	
	0.22 (0.01)
	<.001
	0.12 (0.01)
	<.001
	0.34 (0.02)
	<.001
	0.22 (0.01)
	<.001
	8.61 (0.54) 
	<.001


Table S3
Multilevel model testing immediate effects and change in slopes between baseline A and standard MBT B, standard MBT B and the intervention B’, and the intervention B’ and maintenance C for all outcomes when adjusting for autocorrelation
Note. * p < .05 (two-tailed). PA = Positive Affect, ER-89 = Ego-Resiliency Scale, QoL = Quality of life, NA = Negative Affect, and BPD severity = borderline personality disorder symptom severity. 
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