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S1. Detailed Intervention Content
Table S1 reports the components and schedule of the culturally adapted UP-A program: eight modules delivered across twelve weekly sessions. Delivery format (therapists, group size, weekly frequency, training and supervision) is reported in the Method; attendance is reported in Results.
[bookmark: Tab_1]Table S1. Components and schedule of the culturally adapted UP-A program.
	Module
	Title
	Sessions
	Weeks
	Adolescent-group content (P-A)
	Caregiver-group content (P-O and P-A)

	1
	Building and Keeping Motivation
	1
	1
	Build rapport; introduce the treatment structure; identify presenting problems and establish treatment goals; strengthen motivation for change.
	Build rapport; introduce the treatment structure; provide psychoeducation about emotions; identify caregivers’ own difficulties and establish personal treatment goals.

	2
	Getting to Know Your Emotions and Behaviors
	2
	2–3
	Receive psychoeducation about emotions, including the components and functions of emotions and the role of avoidance; identify links among emotions, behaviors, and their consequences.
	Increase awareness and understanding of emotional behaviors in parent–adolescent interactions; identify emotion-socialization behaviors and opposite parenting behaviors.

	3
	Introduction to Emotion-Focused Behavioral Experiments
	1
	4
	Practice opposite action, activity tracking, and emotion-focused behavioral experiments to reduce emotion-driven behaviors.
	Understand and apply opposite action in parenting; practice opposite parenting behaviors and increase positive reinforcement.

	4
	Awareness of Physical Sensations
	1
	5
	Increase awareness and tolerance of physical sensations through body scanning and interoceptive exposure exercises.
	Increase awareness and tolerance of physical sensations; reduce criticism and increase empathy in response to adolescents’ emotional experiences.

	5
	Being Flexible in Your Thinking
	3
	6–8
	Identify cognitive distortions and thinking traps; practice cognitive flexibility, detective thinking, and problem-solving.
	Identify thinking traps and practice cognitive flexibility and problem-solving; increase consistency in reinforcement and limit-setting; promote age-appropriate independence and autonomy.

	6
	Awareness of Emotional Experiences
	1
	9
	Increase present-moment and nonjudgmental awareness of emotional experiences.
	Increase present-moment and nonjudgmental awareness; model adaptive emotional responses and scaffold adolescents’ use of emotion-regulation skills.

	7
	Situational Emotion Exposures
	2
	10–11
	Review previously learned skills; understand the rationale for exposure; develop and practice situational emotion exposures.
	Support adolescents’ situational emotion exposures; model healthy emotional responding; review and apply opposite parenting behaviors during exposure practice.

	8
	Reviewing Accomplishments and Looking Ahead
	1
	12
	Review treatment gains, consolidate learned skills, and develop a relapse-prevention plan.
	Review treatment gains, consolidate parenting skills, and develop a relapse-prevention plan.


Note. Caregivers in P-O and P-A received the same caregiver curriculum. In P-A, adolescents attended a concurrent but separate adolescent group; adolescents in P-O received no study psychotherapy. Each session lasted 120 minutes. Between-session practice was assigned after each session, but practice completion and quality were not systematically recorded. UP-A = Unified Protocol for Transdiagnostic Treatment of Emotional Disorders in Adolescents; P-O = parent-only delivery; P-A = parent–adolescent delivery.
S2. Outcome Measures and Domain Construction
The registered primary outcome, CGI-S, was unchanged. Registered secondary measures were organized into seven clinical domains for multiplicity control. Measures outside these domains are listed below.
[bookmark: Tab_2]Table S2. Outcome measures: construct, informant, scoring direction, validation, and baseline internal consistency.
	Measure
	Construct
	Informant
	Direction
	Chinese-version reliability
	Baseline αa (this sample)

	CGI-S (primary) [1]
	Illness severity
	clinician (masked)
	higher = worse
	Single-item clinician rating; Cronbach’s α not applicable
	not applicable (single item)

	CGI-I
	Global improvement
	clinician (masked)
	lower = better
	1 item, same source as CGI-S; [1] single-item clinician rating, Cronbach’s α not applicable
	not applicable (single item)

	CGAS
	Global functioning
	clinician (masked)
	higher = better
	1 item (0–100); [2] single-item clinician rating, Cronbach’s α not applicable
	not applicable (single item)

	RCADS
	Internalizing (anxiety/depression)
	adolescent
	higher = worse
	25 items, 2 subscales (anxiety, depression; RCADS-25 short form); [3] α=.82–.91 in Chinese children [4]
	anxiety 0.89; depression 0.89 (n=99)

	SDQ
	Internalizing / externalizing
	adolescent
	higher = worse
	25 items, 5 subscales; [5] α=.52–.87 in Chinese adolescents [6]
	emotional subscale 0.80 (n=99)

	FAD
	Family functioning
	caregiver
	higher = worse
	60 items, 7 subscales; [7] Chinese parent-report adaptation total α=.91 [8]
	0.90 (n=98)

	DASS-21
	Parental depression/anxiety/stress
	caregiver
	higher = worse
	21 items, 3 subscales of 7; [9] Chinese α=.80–.83 (total .92) [10]
	stress 0.82; anxiety 0.67; depression 0.81 (n=98)

	HAMA / HAMD
	Parental anxiety / depression
	clinician
	higher = worse
	HAMA: 14 items, 2 factors (psychic and somatic anxiety); [11] standardized Chinese administration and scoring available. [12] HAMD: 24-item clinician-rated measure of depressive severity; [13] standardized Chinese administration and scoring available [12]
	HAMA 0.84; HAMD 0.86 (n=98)

	ERC (adaptive)
	Emotion regulation
	caregiver
	higher = better
	Original 24 items, regulation subscale 8 items; [14] Chinese-revised 21-item measure, 2 subscales (emotion regulation, lability/negativity); the emotion-regulation subscale showed α=.84 in Chinese preschool children [15]
	0.65 regulation (n=95)

	s-EMBU
	Perceived parental rearing behavior
	adolescent
	by subscale
	21 items per parent (rejection 6, warmth 7, overprotection 8), [16] administered for both mother and father (42 items total); items for the primary caregiver are used in analysis. Chinese short-form validation, 3 subscales (rejection, emotional warmth, overprotection), α=.74–.84 in a Chinese undergraduate sample [17]
	mother block: rejection 0.82, warmth 0.89, overprotection 0.78 (n=98); father block: rejection 0.87, warmth 0.89, overprotection 0.72 (n=87)

	PedsQL 4.0
	Psychosocial QoL
	caregiver
	higher = better
	23 items, 4 subscales; psychosocial summary (emotional, social, school; 15 items) used here; [18] Chinese parent-report subscale α>.70 [19]
	0.91 (n=95)


Note. Item counts and subscale structures are each instrument’s own. aCronbach’s α was computed on this trial’s baseline (T0) sample from item-level data using each instrument’s published reverse-keying; single-item clinician ratings have no internal-consistency statistic and are marked not applicable.
The following registered or source-instrument measures were not part of the analyzed outcome set. Parent–child interbrain synchrony (registered secondary) is a neuroimaging measure outside this report’s scope, to be reported separately. The internalizing-symptoms domain uses the SDQ emotional-problems subscale as its adolescent self-report component (Table S3); the SDQ prosocial and peer-relationship subscales were not part of this domain. The PedsQL physical-functioning subscale was retained as a separate dimension, not pooled into the psychosocial summary selected as the quality-of-life outcome. The Alabama Parenting Questionnaire, the caregiver-report Cognitive Emotion Regulation Questionnaire (CERQ), the ERC emotional-lability/negativity subscale, and CD-RISC were not part of the seven analytically defined domains (Table S4). The seven-domain outcome set was defined from each candidate measure’s baseline psychometric properties and its construct coverage relative to the domains it could join; treatment-arm results were not among the criteria applied.
[bookmark: Tab_7]Table S3. Composition of the seven analytically defined secondary domains: constituent measures, informant, combination method, and baseline loadings/α.
	Domain
	Constituent measures (subscales)
	Informant
	Combination
	Loadings / α

	Global functioning
	CGAS (single instrument)
	clinician (masked)
	standardized, no pooling
	not applicable (single instrument)

	Internalizing symptoms*
	SDQ-emotion, RCADS-anxiety, RCADS-depression
	adolescent (self-report, both instruments)
	z-standardized, averaged
	+0.92, +0.93, +0.88 (order at left); α=0.83

	Family functioning
	FAD, all 7 subscales\dag
	caregiver
	z-standardized, averaged
	+0.70, +0.85, +0.63, +0.64, +0.56, +0.33, +0.93 (order at left); α=0.84

	Caregiver emotional distress*
	DASS-21 (stress, depression, anxiety), HAMA, HAMD
	caregiver (DASS-21); clinician (HAMA, HAMD)
	z-standardized, averaged
	+0.83, +0.77, +0.74, +0.67, +0.75 (order at left); α=0.86; cross-informant convergent r=0.47 (within-informant: clinician r=0.80, caregiver r=0.69)

	Emotion regulation
	ERC emotion-regulation subscale (single subscale)
	caregiver
	standardized, no pooling
	not applicable (single subscale)

	Perceived parenting
	s-EMBU (rejection, warmth, overprotection)
	adolescent
	z-standardized, averaged
	+0.73, +0.74, +0.80 (order at left); α=0.79

	Psychosocial QoL
	PedsQL (emotional, social, school)
	caregiver
	z-standardized, averaged
	+0.63, +0.82, +0.66 (order at left); α=0.74


Note. Loadings and α come from a one-factor model fit to each domain’s constituent subscales at baseline. *Caregiver emotional distress and internalizing symptoms are the two cross-instrument composites; both show acceptable-to-good internal consistency, and caregiver emotional distress shows convergent validity across informant (cross-informant r=0.47; within-informant r=0.80 clinician, 0.69 caregiver). The other five domains are single-instrument scores; a single-constituent domain has no loading/α. Domain scores are standardized to the pooled baseline mean and SD and oriented so higher values indicate greater impairment. \dagFAD subscale order: problem solving, communication, roles, affective responsiveness, affective involvement, behavior control, general functioning.
[bookmark: Tab_8]Table S4. Registered instruments outside the seven analytically defined secondary domains.
	Measure
	Reporter
	Analyzed as

	Parenting Stress Index (PSI) [20]
	caregiver
	total score

	Connor–Davidson Resilience Scale (CD-RISC-10) [21]
	adolescent
	total score

	Cognitive Emotion Regulation Questionnaire (CERQ) [22]
	caregiver
	subscales

	CERQ, child version (CERQ-Ck)
	adolescent
	subscales

	ERC, emotional-lability/negativity subscale [14, 15]
	caregiver
	subscale

	Alabama Parenting Questionnaire (APQ)
	caregiver
	subscales

	Parenting Sense of Competence (PSOC) [23]
	caregiver
	subscales

	PedsQL 4.0, physical-functioning subscale [18, 19]
	caregiver
	subscale

	Strengths and Difficulties Questionnaire (SDQ), remaining subscales [5]
	adolescent
	conduct, hyperactivity, peer


Note. These measures were collected but are not analyzed in this report; they will be reported separately. Reporter and scoring level are listed for completeness, with a source citation where one is available (cf. Table S3).
S3. Weighting Diagnostics and Primary-Outcome Sensitivity Analyses
This section reports positivity, covariate balance, and censoring-weight diagnostics for the propensity-score model underlying the primary IPCW-AIPW estimator (Figs. S1–S2, Table S5), and the sensitivity, missing-data, and additional robustness analyses for the primary week-12 CGI-S contrast (Tables S6–S8).
[image: ]
Fig. S1 Propensity-score overlap by contrast. Each panel shows the distribution of the estimated propensity score e(x) for active-arm (treated) and TAU (control) participants under the locked propensity-score model (k=5: sex, age, caregiver education, prior NSSI, baseline CGI-S). Shaded bands mark e(x) outside [0.05, 0.95]. P-O vs TAU (left) shows weaker overlap, with 17% of its 66 participants outside this range, consistent with the residual caregiver-education imbalance reported in the main text. P-A vs TAU (right) has no participant outside [0.05, 0.95]. n=33 per arm.
[image: ]
Fig. S2 Covariate balance before and after average-treatment-effect-on-the-treated (ATT) weighting, for the five propensity-score covariates (baseline CGI-S, age, sex, caregiver education, prior NSSI). Each panel (P-O vs TAU, left; P-A vs TAU, right) shows the standardized mean difference (SMD) unweighted (open circle) and after ATT weighting (filled circle), with reference lines at 0 and ±0.10. Caregiver education carries the largest imbalance in both panels, unweighted and after weighting: |SMD|=0.63 for P-O vs TAU and 0.18 for P-A vs TAU. Baseline medication use, a covariate outside this model, is reported in Table S5.
[bookmark: Tab_9]Table S5. Weighting, censoring, and residual-imbalance diagnostics for the primary IPCW-AIPW ATT estimator, by contrast.
	
	P-O vs TAU
	P-A vs TAU

	Propensity-score model and ATT weighting (5 covariates: sex, age, caregiver education, prior NSSI, baseline CGI-S)

	Positivity (% of n outside [0.05, 0.95])
	17.0%
	0.0%

	Kish ESS, treated / TAU (of 33 / 33)
	33.0 / 20.7
	33.0 / 20.9

	Max. stabilized ATT weight (TAU)
	1.70
	2.70

	Max. |SMD| after ATT weighting (among these 5 covariates)
	0.63 (caregiver education)
	0.18 (caregiver education)

	IPCW censoring model (same 5 covariates; week-12 CGI-S outcome; floor-only clip at 0.05, no upper cap)

	Dropout (week-12 CGI-S not observed)
	22.7%
	22.7%

	Raw retention-probability range, π
	[0.373, 0.961]
	[0.530, 0.969]

	Max. IPCW weight (1/πmin)
	2.68
	1.89

	ESS after IPCW weighting
	49.3
	50.0

	Residual imbalance on a covariate outside the propensity-score model

	Baseline medication use, % — unweighted SMD
	0.34
	0.57

	Baseline medication use, % — ATT-weighted SMD
	0.31
	0.60


Note. The propensity-score block reports positivity and balance for the five covariates in main-text Table 1; Kish effective sample size reflects the ATT weights among the 33 TAU participants. The censoring block reports the week-12 CGI-S dropout model, floored at 0.05 with no upper cap. Baseline medication use, a co-intervention outside the five propensity-score covariates, is not balanced by ATT weighting. For P-A vs TAU, weighted |SMD|=0.60 on medication use exceeds the largest residual imbalance among the five modeled covariates (0.18); Table S6 row 5b tests whether this drives the primary result. For P-O vs TAU, both the modeled covariates (0.63) and medication use (0.31) remain imbalanced.
Table S6 re-estimates the week-12 CGI-S adjusted mean difference (raw severity points; negative favours the active arm) under alternative design choices, for each active arm versus TAU. Row 1 is the locked primary specification and reproduces the manuscript’s primary estimate. Row 4 (common-support trimming) excludes no P-O participant (n=66, identical to row 1) and one P-A participant (n=65) from the overlap region, so the P-O numbers being identical to row 1 reflects good overlap rather than an omitted analysis. Row 8 refits the same contrast as a Firth (penalized-likelihood) proportional-odds model for the ordinal CGI-S category and reports an odds ratio (OR<1 favours the active arm), on a different scale from the AMD in rows 1–7; its n=51 reflects complete cases on week-12 CGI-S, smaller than rows 1–7. For P-O vs TAU, 3 of 5 cut points are numerically separated because no TAU participant reached CGI-S ≤ 2 at week 12, so the proportional-odds assumption is unverified rather than confirmed; the Firth estimate and the plain-MLE estimate (P-O 0.03, P-A 0.15) agree closely, so the row-8 OR being more extreme than the AMD rows reflects odds-ratio non-collapsibility under covariate adjustment, not separation.
[bookmark: Tab_3]Table S6. Sensitivity of the week-12 CGI-S contrast to design choices, for each active arm versus TAU.
	Specification
	n
	AMD (row 8: OR)
	95% CI

	P-O vs TAU

	1 Primary (locked 5-covariate, ATT)
	66
	−1.04
	[−1.82, −0.42]

	2a Expanded covariates, PS+outcome (ATT)
	66
	−1.46
	[−2.52, −0.35]

	2b Expanded covariates, outcome-only (ATT)
	66
	−1.44
	[−2.52, −0.36]

	3 Overlap weighting (ATO)
	66
	−1.27
	[−1.79, −0.77]

	4 Common-support trimming (ATT)
	66
	−1.04
	[−1.82, −0.42]

	5 Adjust outcome model for postbaseline medication change
	66
	−1.02
	[−1.83, −0.32]

	5b Add baseline medication use to propensity model
	66
	−1.04
	[−1.82, −0.39]

	6 Exclude bipolar (ATT)
	53
	−1.06
	[−2.08, −0.34]

	7 Exclude bipolar + OCD (ATT)
	51
	−1.05
	[−2.12, −0.25]

	8 Ordinal CGI-S (Firth proportional odds)
	51
	OR 0.04
	[0.01, 0.14]

	P-A vs TAU

	1 Primary (locked 5-covariate, ATT)
	66
	−0.58
	[−1.13, −0.07]

	2a Expanded covariates, PS+outcome (ATT)
	66
	−1.00
	[−2.05, +0.04]

	2b Expanded covariates, outcome-only (ATT)
	66
	−1.02
	[−2.03, +0.03]

	3 Overlap weighting (ATO)
	66
	−0.73
	[−1.23, −0.26]

	4 Common-support trimming (ATT)
	65
	−0.55
	[−1.09, −0.02]

	5 Adjust outcome model for postbaseline medication change
	66
	−0.51
	[−1.14, +0.09]

	5b Add baseline medication use to propensity model
	66
	−0.60
	[−1.13, −0.08]

	6 Exclude bipolar (ATT)
	54
	−0.64
	[−1.23, −0.03]

	7 Exclude bipolar + OCD (ATT)
	50
	−0.53
	[−1.23, +0.16]

	8 Ordinal CGI-S (Firth proportional odds)
	51
	OR 0.16
	[0.06, 0.50]


Note. Rows 1–7 are doubly-robust AIPW estimates with inverse-probability-of-censoring weighting, floored at 0.05 with no upper cap (Table S5); 95% CIs are within-arm stratified bootstrap intervals (B=2000). Row 2 expands the five locked covariates to nine; 2a enters these in both models, 2b in the outcome model only. Row 5 adjusts the outcome model for postbaseline medication change; row 5b instead adds baseline medication use to the propensity model, testing whether the residual imbalance in Table S5 (weighted SMD 0.31 P-O, 0.60 P-A) drives the primary result. Both row-5b estimates are essentially unchanged from row 1, and P-A’s CI still excludes zero.
Assessment-level missingness among families who remained in the study was mostly adolescent self-report refusal (in the parent-only arm, 3, 2, 2, and 1 adolescents at weeks 4, 8, 12, and follow-up; with corresponding caregiver reports completed) plus occasional single missed assessments for physical reasons; missing values were handled per time point and all observed data were analyzed. Table S7 compares week-12 CGI-S completers and noncompleters, reports 3-month follow-up completion, and gives the δ-adjusted pattern-mixture sensitivity of the primary contrast to departures from missing at random.
[bookmark: Tab_4]Table S7. Missing-data and attrition sensitivity for the primary week-12 CGI-S contrast.
	Baseline variable
	Completer (n=77)
	Non-completer (n=22)
	SMD
	p

	Part A. Baseline comparison, propensity-score covariates

	Male
	23.0%
	18.0%
	+0.13
	.820

	Age (yr)
	14.09±1.39
	14.27±1.35
	−0.13
	.580

	Caregiver education (yr)
	16.03±2.99
	14.82±3.08
	+0.40
	.110

	Prior NSSI
	64.0%
	64.0%
	+0.00
	1.000

	Baseline CGI-S
	4.95±0.94
	5.09±0.97
	−0.15
	.550

	Part A. Seven analytically defined domains (pooled-z; higher=worse)

	Global functioning
	−0.10±0.85
	+0.35±1.38
	−0.40
	.153

	Internalizing symptoms
	−0.11±0.91
	+0.39±0.97
	−0.54
	.037

	Family functioning
	−0.04±0.76
	+0.13±0.54
	−0.26
	.238

	Caregiver emotional distress
	0.00±0.84
	−0.01±0.75
	+0.02
	.945

	Emotion regulation
	−0.03±0.92
	+0.09±1.28
	−0.10
	.700

	Perceived parenting
	+0.01±0.86
	−0.02±0.83
	+0.03
	.909

	Psychosocial QoL
	−0.02±0.79
	+0.06±0.92
	−0.08
	.750

	Part A. Week-12 CGI-S dropout by arm

	TAU
	8/33 dropped (24.2%)

	P-A
	7/33 dropped (21.2%)

	P-O
	7/33 dropped (21.2%)

	Arm × completion χ2=0.12, p=.943 (week 12)

	Part A. 3-month follow-up (T4) CGI-S completion, by arm

	TAU
	28/33 completed (84.8%); 5 dropped

	P-O
	27/33 completed (81.8%); 6 dropped

	P-A
	26/33 completed (78.8%); 7 dropped

	Arm × completion χ2=0.41, p=.816 (3-month follow-up)

	Part B. δ-adjusted sensitivity of the primary AMD, P-O vs TAU

	δ (baseline SD)
	n
	AMD
	95% CI

	0.0
	66
	−1.05
	[−1.52, −0.58]

	0.5
	66
	−0.95
	[−1.43, −0.48]

	1.0
	66
	−0.85
	[−1.35, −0.37]

	1.5
	66
	−0.75
	[−1.27, −0.25]

	2.0
	66
	−0.65
	[−1.20, −0.12]

	Part B. δ-adjusted sensitivity of the primary AMD, P-A vs TAU

	δ (baseline SD)
	n
	AMD
	95% CI

	0.0
	66
	−0.59
	[−1.02, −0.18]

	0.5
	66
	−0.49
	[−0.92, −0.08]

	1.0
	66
	−0.39
	[−0.85, +0.02]

	1.5
	66
	−0.29
	[−0.77, +0.15]

	2.0
	66
	−0.19
	[−0.71, +0.28]


Note. Part A compares week-12 completers (n=77) and noncompleters (n=22) on the five propensity-score covariates and seven analytically defined domains (Table S3), all at baseline. Of 12 uncorrected comparisons, internalizing symptoms differed (SMD −0.54, p=.037), noncompleters more symptomatic — suggestive, not confirmatory, evidence against missing-at-random-on-baseline; this covariate is not in the censoring model. Part B gives the δ-adjusted pattern-mixture sensitivity of the primary AMD (baseline CGI-S SD units, 0.95). δ=0 approximately reproduces the primary point estimate (P-O −1.05 vs −1.04; P-A −0.59 vs −0.58) but not its CI: the MAR-based predictions are fixed once, before bootstrapping, across resamples, narrowing the δ=0 CI relative to the primary’s. P-A’s CI crosses zero from δ≥1.0 SD; P-O’s stays below zero through δ=2.0 SD.
Table S8 reports three further robustness checks for the primary week-12 contrast: sensitivity to unmeasured confounding (E-value), sensitivity to treatment-cohort membership in the group-delivered active arms, and cross-fitted reproduction of the primary IPCW-ATT estimator in an independent doubly-robust implementation.
[bookmark: Tab_5]Table S8. Robustness of the primary week-12 CGI-S contrast to unmeasured confounding, cohort clustering, and estimator choice.
	Part A. E-value for the registered primary endpoint

	Contrast / outcome (AIPW d)
	n
	E-value (point)
	E-value (CI limit)

	CGI-S, P-O vs TAU, week 12 (d=1.10)
	66
	4.9
	2.4

	Part B. Sensitivity to treatment-cohort membership (covariate-adjusted ANCOVA)

	Method
	AMD
	SE (or range)
	p

	P-O vs TAU (n=51; analytic cohort n 8/9/9)

	iid SE
	−1.29
	0.30
	—

	Cluster-robust SE (by cohort)
	−1.29
	0.26
	<.0001

	Cohort random intercept
	−1.29
	0.30
	—

	Leave-one-cohort-out
	range [−1.41, −1.04]

	P-A vs TAU (n=51; analytic cohort n 7/12/7)

	iid SE
	−0.78
	0.26
	—

	Cluster-robust SE (by cohort)
	−0.78
	0.25
	.0022

	Cohort random intercept
	−0.88
	0.34
	—

	Leave-one-cohort-out
	range [−1.08, −0.62]

	Part C. Cross-fitted reproduction of the primary IPCW-ATT estimator at week 12

	Contrast
	Outcome
	Primary [95% CI]
	Cross-fitted [95% CI]
	Diff.

	P-O vs TAU
	CGI-S (d)
	+1.10 [0.44, 1.92]
	+1.10 [0.50, 1.69]
	0.00

	
	Response (CGI-I; RD)
	+55.6% [25.0, 79.0]
	+56.3% [30.5, 82.1]
	+0.7pp

	
	Remission (RD)
	+27.0% [11.4, 44.7]
	+27.3% [9.5, 45.2]
	+0.3pp

	P-A vs TAU
	CGI-S (d)
	+0.62 [0.08, 1.19]
	+0.61 [−0.04, 1.25]
	−0.01

	
	Response (CGI-I; RD)
	+66.5% [39.2, 88.9]
	+66.0% [33.6, 98.4]
	−0.5pp

	
	Remission (RD)
	+14.4% [3.3, 28.1]
	+14.1% [0.1, 28.2]
	−0.3pp


Note. Part A: outcomes convert to a risk-ratio scale via RR≈exp(0.91d) (matching main-text Table 2); E-values are the minimum confounder–arm/outcome risk-ratio association needed to explain away the effect, bounding unmeasured confounding rather than structured selection (Table S7). Part B re-estimates the week-12 AMD with TAU as singletons; ANCOVA estimates differ from Table S6’s primary AIPW estimate by estimator choice, not revision, and with 3 clusters/arm a cluster-robust SE below the iid SE reflects the sandwich estimator’s anti-conservatism at low cluster counts, not verified clustering. Part C reproduces the primary IPCW-ATT estimator via an independent cross-fitting implementation; [24] for P-A vs TAU the cross-fitted CI for CGI-S crosses zero while the primary CI does not. AMD, adjusted mean difference; RD, risk difference.
S4. Secondary and Active-Comparator Results
This section reports the full per-visit estimates for CGI-S and the seven analytically defined secondary domains referenced in the main text (Results, Secondary outcomes), together with the exploratory observed trajectories and P-O versus P-A comparisons. Domain scores are standardized to the pooled baseline mean and SD of the enrolled sample and oriented so that higher raw scores indicate greater impairment; Cohen’s d is the covariate-adjusted, average-treatment-effect-on-the-treated (ATT) weighted within-arm improvement from baseline relative to the reweighted comparator, so d>0 denotes benefit relative to the comparator. CGI-S is the registered primary outcome, shown here for reference from the same trajectory model as the seven domains; it is not part of the seven-domain Benjamini–Hochberg false-discovery-rate (BH-FDR) family, so its q is reported as “–”. For the seven secondary domains, BH-FDR correction was applied within each comparison and each visit, across the seven domains, per the locked Method specification. Visits are T1 = week 4, T2 = week 8, T3 = posttreatment/week 12, T4 = 3-month follow-up (Method). All eight rows, including CGI-S, are reported in standardized pooled-z units (Table S3); d places each row on that same standardized scale relative to its own baseline SD. For week-12 CGI-S, P-O vs TAU, this table’s d=1.54 is a linear-mixed-model change-from-baseline estimate; the AIPW weighted-level estimate in Tables S6/S8 gives d=1.10 (AMD −1.04) for the same contrast. The two differ by about 50% because they are different estimators targeting different quantities — change-from-baseline versus a weighted level contrast — not two versions of one effect.
[bookmark: Tab_6]Table S9. Full per-visit estimates for CGI-S and the seven analytically defined secondary domains, covariate-adjusted and ATT-weighted.
	Domain
	Visit
	Adj. diff.
	d
	95% CI (d)
	p
	q
	n

	P-O vs TAU

	CGI-S (primary)
	T1
	+0.60
	+0.59
	[+0.11, +1.08]
	.016
	–
	55

	CGI-S (primary)
	T2
	+0.82
	+0.81
	[+0.33, +1.30]
	.001
	–
	54

	CGI-S (primary)
	T3
	+1.55
	+1.54
	[+0.97, +2.11]
	<.001
	–
	51

	CGI-S (primary)
	T4
	+1.76
	+1.75
	[+1.10, +2.40]
	<.001
	–
	55

	Global functioning
	T1
	−0.01
	−0.01
	[−0.43, +0.40]
	.944
	.952
	55

	Global functioning
	T2
	+0.14
	+0.14
	[−0.32, +0.59]
	.561
	.655
	54

	Global functioning
	T3
	+0.64
	+0.64
	[+0.20, +1.09]
	.005
	.033
	51

	Global functioning
	T4
	+0.99
	+0.99
	[+0.55, +1.43]
	<.001
	<.001
	55

	Internalizing symptoms
	T1
	+0.02
	+0.02
	[−0.57, +0.61]
	.952
	.952
	56

	Internalizing symptoms
	T2
	+0.63
	+0.66
	[+0.25, +1.08]
	.002
	.013
	54

	Internalizing symptoms
	T3
	+0.33
	+0.35
	[−0.01, +0.71]
	.057
	.132
	51

	Internalizing symptoms
	T4
	+0.34
	+0.36
	[−0.11, +0.82]
	.138
	.274
	55

	Family functioning
	T1
	−0.02
	−0.03
	[−0.43, +0.37]
	.882
	.952
	57

	Family functioning
	T2
	+0.12
	+0.16
	[−0.21, +0.53]
	.387
	.541
	56

	Family functioning
	T3
	+0.32
	+0.44
	[+0.02, +0.87]
	.040
	.132
	54

	Family functioning
	T4
	+0.18
	+0.26
	[−0.10, +0.61]
	.156
	.274
	56

	Caregiver emotional distress
	T1
	+0.30
	+0.36
	[−0.10, +0.82]
	.125
	.303
	58

	Caregiver emotional distress
	T2
	+0.19
	+0.23
	[−0.29, +0.75]
	.381
	.541
	57

	Caregiver emotional distress
	T3
	+0.27
	+0.33
	[−0.18, +0.84]
	.204
	.336
	54

	Caregiver emotional distress
	T4
	+0.30
	+0.37
	[−0.10, +0.84]
	.122
	.274
	56

	Emotion regulation
	T1
	+0.56
	+0.55
	[+0.04, +1.06]
	.034
	.238
	56

	Emotion regulation
	T2
	+0.29
	+0.29
	[−0.26, +0.84]
	.301
	.541
	55

	Emotion regulation
	T3
	+0.26
	+0.26
	[−0.23, +0.75]
	.294
	.336
	54

	Emotion regulation
	T4
	+0.18
	+0.18
	[−0.35, +0.71]
	.508
	.711
	55

	Perceived parenting
	T1
	+0.16
	+0.19
	[−0.20, +0.57]
	.340
	.596
	56

	Perceived parenting
	T2
	+0.07
	+0.08
	[−0.26, +0.42]
	.659
	.659
	53

	Perceived parenting
	T3
	+0.17
	+0.21
	[−0.21, +0.62]
	.330
	.336
	49

	Perceived parenting
	T4
	+0.02
	+0.02
	[−0.47, +0.51]
	.926
	.926
	54

	Psychosocial QoL
	T1
	+0.24
	+0.29
	[−0.09, +0.66]
	.130
	.303
	56

	Psychosocial QoL
	T2
	+0.20
	+0.24
	[−0.14, +0.63]
	.217
	.541
	55

	Psychosocial QoL
	T3
	+0.16
	+0.19
	[−0.20, +0.58]
	.336
	.336
	54

	Psychosocial QoL
	T4
	+0.02
	+0.02
	[−0.41, +0.45]
	.925
	.926
	55

	P-A vs TAU

	CGI-S (primary)
	T1
	+0.26
	+0.26
	[−0.16, +0.69]
	.227
	–
	60

	CGI-S (primary)
	T2
	+0.85
	+0.84
	[+0.46, +1.22]
	<.001
	–
	55

	CGI-S (primary)
	T3
	+0.83
	+0.83
	[+0.26, +1.40]
	.004
	–
	51

	CGI-S (primary)
	T4
	+1.28
	+1.27
	[+0.60, +1.94]
	<.001
	–
	54

	Global functioning
	T1
	+0.27
	+0.27
	[−0.08, +0.62]
	.132
	.518
	60

	Global functioning
	T2
	+0.71
	+0.70
	[+0.35, +1.06]
	<.001
	.001
	55

	Global functioning
	T3
	+0.73
	+0.73
	[+0.35, +1.12]
	<.001
	.001
	51

	Global functioning
	T4
	+1.08
	+1.07
	[+0.67, +1.48]
	<.001
	<.001
	54

	Internalizing symptoms
	T1
	−0.16
	−0.17
	[−0.80, +0.46]
	.594
	.796
	60

	Internalizing symptoms
	T2
	+0.24
	+0.26
	[−0.08, +0.59]
	.137
	.479
	55

	Internalizing symptoms
	T3
	+0.05
	+0.05
	[−0.40, +0.51]
	.820
	.852
	51

	Internalizing symptoms
	T4
	+0.10
	+0.10
	[−0.39, +0.60]
	.679
	.950
	54

	Family functioning
	T1
	−0.22
	−0.30
	[−0.71, +0.11]
	.148
	.518
	61

	Family functioning
	T2
	+0.10
	+0.13
	[−0.24, +0.51]
	.489
	.855
	55

	Family functioning
	T3
	+0.07
	+0.10
	[−0.46, +0.65]
	.734
	.852
	51

	Family functioning
	T4
	+0.22
	+0.30
	[−0.19, +0.80]
	.226
	.671
	53

	Caregiver emotional distress
	T1
	−0.08
	−0.09
	[−0.53, +0.35]
	.682
	.796
	62

	Caregiver emotional distress
	T2
	−0.29
	−0.35
	[−0.90, +0.19]
	.206
	.479
	56

	Caregiver emotional distress
	T3
	−0.13
	−0.16
	[−0.71, +0.38]
	.557
	.852
	51

	Caregiver emotional distress
	T4
	−0.01
	−0.01
	[−0.62, +0.61]
	.985
	.985
	53

	Emotion regulation
	T1
	+0.04
	+0.04
	[−0.45, +0.53]
	.879
	.879
	57

	Emotion regulation
	T2
	−0.03
	−0.03
	[−0.60, +0.53]
	.906
	.906
	54

	Emotion regulation
	T3
	−0.05
	−0.05
	[−0.55, +0.46]
	.852
	.852
	51

	Emotion regulation
	T4
	+0.31
	+0.30
	[−0.26, +0.86]
	.288
	.671
	51

	Perceived parenting
	T1
	+0.08
	+0.10
	[−0.27, +0.46]
	.609
	.796
	59

	Perceived parenting
	T2
	−0.02
	−0.03
	[−0.37, +0.31]
	.874
	.906
	53

	Perceived parenting
	T3
	−0.09
	−0.11
	[−0.56, +0.34]
	.638
	.852
	48

	Perceived parenting
	T4
	+0.11
	+0.13
	[−0.33, +0.59]
	.568
	.950
	52

	Psychosocial QoL
	T1
	−0.07
	−0.09
	[−0.48, +0.30]
	.655
	.796
	57

	Psychosocial QoL
	T2
	+0.05
	+0.06
	[−0.30, +0.42]
	.740
	.906
	54

	Psychosocial QoL
	T3
	−0.18
	−0.22
	[−0.67, +0.23]
	.333
	.852
	51

	Psychosocial QoL
	T4
	−0.05
	−0.06
	[−0.66, +0.53]
	.836
	.975
	51


Note. Adj. diff. and d are both in standardized pooled-baseline-z units, including for CGI-S; d divides Adj. diff. by that row’s own baseline SD on this standardized scale (range 0.72–1.01 across domains), ≈1 for the three single-instrument rows (CGI-S, global functioning, emotion regulation), so their two columns are nearly identical by construction, not by error; 95% CI, Wald interval on d; p, two-sided Wald p for the interaction term; q, Benjamini–Hochberg FDR-adjusted p within each contrast and visit across the seven domains (CGI-S excluded, q=“–”); n, participants with an observed value at that visit. These estimates come from the models underlying Figure 2. TAU, treatment as usual; P-O, parent-only delivery; P-A, parent–adolescent delivery; CGI-S, Clinical Global Impressions–Severity.
[image: ]
Fig. S3 Observed, unadjusted arm-mean trajectories (T0–T4) for CGI-S and the seven analytically defined secondary domains, with no covariate adjustment or ATT reweighting, shown against the adjusted model estimates in Table S9 and Figure 2. Domain scores are standardized to the pooled baseline (T0) mean and SD and oriented here so that higher raw scores indicate greater impairment, the opposite of the tables’ benefit-d convention; a declining line therefore indicates improvement. Error bars are ±95% confidence intervals from the observed within-arm standard error of the mean and are descriptive only; inference is reported in the tables. Per-arm, per-visit n is reported in Table S9. TAU, treatment as usual; P-O, parent-only delivery; P-A, parent–adolescent delivery; CGI-S, Clinical Global Impressions–Severity.
This exploratory comparison was not separately powered and should not be interpreted as evidence of equivalence or superiority.
[bookmark: Tab_10]Table S10. Exploratory head-to-head comparison of the two active formats (P-O vs P-A).
	
	T3 (week 12)
	T4 (3-month follow-up)

	Outcome (P-O vs P-A)
	Estimate [95% CI]
	p or q
	Estimate [95% CI]
	p or q

	CGI-S, raw pts (d)
	−0.49 [−1.16, +0.08] (d=0.52)
	p=.120
	−0.36 [−1.02, +0.27] (d=0.38)
	p=.290

	Response (CGI-I≤2)
	−10.6pp [−37.7, +16.2]
	p=.440
	−0.9pp [−23.9, +24.0]
	p=.940

	Remission (CGI-S≤2)
	+8.5pp [−13.7, +31.8]
	p=.460
	+10.7pp [−18.1, +40.5]
	p=.480

	Global functioning (d)
	−0.04 [−0.65, +0.57]
	q=.895
	+0.06 [−0.61, +0.72]
	q=.986

	Internalizing symptoms (d)
	+0.14 [−0.44, +0.73]
	q=.658
	+0.16 [−0.51, +0.82]
	q=.986

	Family functioning (d)
	+0.05 [−0.52, +0.61]
	q=.895
	−0.25 [−0.90, +0.40]
	q=.986

	Caregiver emotional distress (d)
	+0.49 [−0.13, +1.10]
	q=.308
	+0.31 [−0.35, +0.97]
	q=.986

	Emotion regulation (d)
	+0.24 [−0.35, +0.82]
	q=.658
	−0.08 [−0.73, +0.57]
	q=.986

	Perceived parenting (d)
	+0.24 [−0.35, +0.82]
	q=.658
	+0.00 [−0.63, +0.63]
	q=.997

	Psychosocial QoL (d)
	+0.20 [−0.38, +0.78]
	q=.658
	−0.18 [−0.82, +0.47]
	q=.986


Note. Direction differs by column: for CGI-S in raw severity points, negative values favor P-O; for Cohen’s d (CGI-S and the seven domains), positive values favor P-O; for response and remission risk differences (pp), positive values favor P-O. The two active arms are equally non-randomized. CGI-S, response, and remission use the AIPW ATT estimator (Table 2 basis; percentile bootstrap CIs, B=2,000); the seven domains use the model underlying Table S9 and Figure 2 (pooled-z units). q is Benjamini–Hochberg-corrected within the seven-domain family for this contrast and visit only, not across the CGI-S/response/remission rows, the two visits, or the two estimation bases. TAU, treatment as usual; P-O, parent-only delivery; P-A, parent–adolescent delivery; CGI-S/I, Clinical Global Impressions–Severity/Improvement; pp, percentage points.
S5. Exploratory Indirect-Effect Analysis, Concomitant Medication, and Safety
These are exploratory, hypothesis-generating model-based analyses of whether week-12 caregiver-reported family functioning statistically accounts for part of the adjusted association between treatment arm and follow-up (T4) CGI-S; they are not tests of causal mediation, and neither the point estimates nor the significance pattern below should be read as establishing a mechanism.
[bookmark: Tab_11]Table S11. Exploratory indirect-effect (mediation) path estimates for the treatment effect on follow-up (T4) CGI-S through week-12 (T3) caregiver-reported family functioning.
	Contrast
	Effect
	Estimate
	95% CI (BC)
	p

	Caregiver-reported family functioning (T3 FAD → T4 CGI-S) — locked model

	P-O vs TAU
	a (X→M)
	−0.43
	[−0.81, −0.09]
	.017

	
	b (M→Y)
	+0.47
	[ 0.10, 0.92]
	.018

	
	ACME (indirect)
	−0.20
	[−0.57, −0.03]
	.014

	
	ADE (direct)
	−1.38
	[−1.86, −0.79]
	.001

	
	Total effect
	−1.58
	[−2.07, −1.04]
	.001

	
	Prop. mediated
	12.8%
	[2.3, 39.7]
	.012

	
	Indirect E-value
	1.62

	P-A vs TAU
	a (X→M)
	−0.09
	[−0.46, +0.24]
	.528

	
	b (M→Y)
	+0.22
	[−0.11, +0.60]
	.187

	
	ACME (indirect)
	−0.02
	[−0.22, +0.04]
	.350

	
	ADE (direct)
	−1.14
	[−1.67, −0.61]
	.001

	
	Total effect
	−1.16
	[−1.67, −0.62]
	.001

	
	Prop. mediated
	1.7%
	[−3.2, 20.3]
	.351

	
	Indirect E-value
	1.14


Note. a, treatment→mediator effect; b, mediator→outcome association adjusted for arm; ACME, indirect effect (a× b); ADE, direct effect (c′); proportion mediated = ACME/total effect; the total effect (−1.58 for P-O vs TAU) is a structural-equation decomposition on a different adjustment set and estimand from the primary AIPW estimate (−1.04, Table S6) and is not a competing or corrected version of it. Each contrast is fit by FIML structural-equation modeling on its own two-arm subset (n=66), adjusted for baseline family functioning, baseline CGI-S, and the primary-analysis covariates. 95% CIs are bias-corrected bootstrap (B=2000); p is the two-sided bootstrap p-value. E-values (1.14–1.62) indicate limited robustness to unmeasured mediator–outcome confounding (Table S12). FIML, full-information maximum likelihood; FAD, Family Assessment Device.
[bookmark: Tab_12]Table S12. Sensitivity of the indirect (mediated) effect on follow-up CGI-S to unmeasured mediator–outcome confounding, using Imai’s ρ* for the locked model in Table S11.
	Contrast
	Imai’s ρ*
	|ρ*|2
	Interpretation

	P-O vs TAU
	+0.30
	0.09
	an unmeasured mediator–outcome confounder correlated at ρ≥0.30 with both the mediator and outcome residuals would suffice to bring the indirect effect’s CI to include 0

	P-A vs TAU
	+0.16
	0.03
	the already nonsignificant indirect effect is nullified by even weaker unmeasured confounding


Note. ρ* is the residual correlation between the mediator and outcome equations, induced by a hypothetical unmeasured confounder, at which the average causal mediation effect (ACME) would equal 0; |ρ*|2 is the corresponding proportion of residual variance such a confounder would need to explain in both equations jointly. Small |ρ*|2 values (0.09 and 0.03) indicate an indirect effect not robust to modest unmeasured confounding, consistent with the small indirect E-values in Table S11.
[bookmark: Tab_med]Table S13. Baseline psychotropic medication and postbaseline medication change by arm.
	
	TAU (n=33)
	P-O (n=33)
	P-A (n=33)

	A. Baseline medication

	On any psychotropic, n (%)
	32 (97.0)
	29 (87.9)
	26 (78.8)

	Antidepressant, n (%)
	21 (63.6)
	17 (51.5)
	18 (54.5)

	Atypical antipsychotic, n (%)
	20 (60.6)
	13 (39.4)
	18 (54.5)

	Mood stabilizer, n (%)
	8 (24.2)
	17 (51.5)
	7 (21.2)

	≥2 medication classes, n (%)
	16 (48.5)
	16 (48.5)
	17 (51.5)

	B. Total psychotropic burden (WHO DDD), mean (SD)

	Baseline
	1.21 (0.95)
	0.88 (0.70)
	1.31 (1.27)

	Week 12
	1.06 (0.91)
	1.04 (1.01)
	1.29 (1.13)

	3-month follow-up
	1.04 (1.00)
	0.90 (0.75)
	1.22 (1.13)

	C. Postbaseline medication change (week 4 to 3-month follow-up)

	Any medication change, n (%)
	28 (84.8)
	27 (81.8)
	21 (63.6)

	Dose escalation or added agent, n (%)
	23 (69.7)
	17 (51.5)
	16 (48.5)

	Dose reduction or discontinuation, n (%)
	15 (45.5)
	23 (69.7)
	12 (36.4)

	Medication switch, n (%)
	6 (18.2)
	2 (6.1)
	2 (6.1)


Total psychotropic burden was calculated as the sum of prescribed daily dose divided by the World Health Organization defined daily dose (DDD) across antidepressants, atypical antipsychotics, and mood stabilizers, with 0 assigned when unmedicated. Benzodiazepines, stimulants, and agents without an assigned DDD were excluded; DDDs are adult-defined and therefore approximate in adolescents. Medication changes were coded from clinical records across postbaseline visits and were not mutually exclusive (participants could contribute to more than one change category). TAU, treatment as usual; P-O, parent-only delivery; P-A, parent–adolescent delivery.
Safety. No suicide attempt, psychiatric hospitalization, death, emergency intervention, or manic switch requiring a change in clinical management was documented during treatment or follow-up. Safety events were ascertained from clinical records and events reported to the study team. Structured visit-by-visit assessment of suicidal ideation and nonsuicidal self-injury was not conducted.
S6. Statistical Implementation
Analyses were run in Python 3.10.5.
The primary estimator is doubly robust: an AIPW combination of an outcome-regression prediction and an inverse-propensity-weighted residual, consistent if either the propensity or the outcome model is correctly specified. Each observed outcome is additionally weighted by the inverse of its estimated probability of being observed (IPCW), so censoring correction is embedded in the same estimating equation rather than handled separately. The target estimand is the ATT: the effect among the families who selected the active arm.
All three nuisance models — treatment propensity, outcome, and censoring — use the same five locked covariates (sex, age, caregiver education, prior NSSI, baseline CGI-S). The propensity and censoring models are both logistic regressions (C=1.0, standardized design matrix); the censoring model (week-12 CGI-S observed vs. not) uses baseline covariates only, appropriate because dropout in this trial is essentially monotone — participants who withdrew had no interim assessment, so there is no postbaseline auxiliary information to condition on. The outcome model is a linear regression fit separately within each arm.
Confidence intervals are percentile bootstrap (B=2,000, seed 0), drawn by within-arm stratified resampling. Treatment propensities are clipped two-sided to [0.05, 0.95] before entering the weights; censoring probabilities are floored at 0.05 with no upper cap, since a censoring probability of 1 (fully observed) must retain weight 1. Positivity diagnostics (Table S5) use the unclipped propensity score, consistent with that table’s note.
Estimation used numpy 1.26.4, pandas 2.3.0, scipy 1.15.3, scikit-learn 1.6.1, and statsmodels 0.14.6; the exploratory indirect-effect models (Table S11) used semopy 2.3.11.
As an independent check, the primary IPCW-ATT estimate was reproduced with a separate doubly robust implementation (DoubleML 0.11.3 [24]), cross-fitted with 5 folds and 30 repetitions and aggregated by DoubleML’s median rule; results appear alongside the primary estimates in Table S8 Part C.
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