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Not prospectively registered; explanation provided in Section

Registration 15

Part 1: Project Description

1. Project Summary

Psychological stress and negative affect may influence both mental wellbeing and facial skin condition through
behavioral and neuroendocrine pathways. Artificial-intelligence-based conversational systems offer scalable
emotional support, but most studies have relied primarily on self-reported psychological outcomes and have
rarely examined concurrent app-based physiological or appearance-related indicators. This study evaluated a
42-day Al-assisted emotional-regulation intervention in adults aged 18-30 years. Participants were allocated to
an intervention group using MoodTalker daily or to a control condition. Daily mood ratings and weekly
psychological measures (PANAS, GAD-7, PHQ-9, self-esteem, and subjective well-being assessed using the
SWBS-CC20) were collected. A subsample also completed repeated facial-state assessment using an
independent mobile skin-analysis application. The principal data-completeness-based psychological analysis
was to determine whether the Al-assisted intervention improved positive affect relative to the control condition.
Secondary objectives examined anxiety, depressive symptoms, negative affect, self-esteem,subjective well-
being, and daily mood. Facial skin age and comprehensive skin score were exploratory outcomes. The study
was approved as minimal-risk human participant research before recruitment. Because the study was not
prospectively registered, this protocol has been compiled retrospectively and will accompany a retrospective
registry record and transparent disclosure in the manuscript.

The trial was not prospectively registered. A subsequent registration inquiry to ChiCTR could not be processed
because the institution did not have an independently constituted ethics committee registered on the relevant
national platform. The study had nevertheless received school-level ethics approval before participant
recruitment.

2. Background and Rationale

Psychological stress is associated with anxiety, depressive symptoms, reduced positive affect, and impaired
subjective wellbeing. Stress activates the hypothalamic — pituitary — adrenal axis and sympathetic nervous
system and may influence cortisol secretion, immune activity, inflammation, epidermal barrier function, and
wound healing 23], These neuroendocrine and immune pathways form part of the proposed bidirectional
brain — skin relationship and provide a biological rationale for examining psychological and facial-state
outcomes within the same intervention framework. However, this theoretical relationship does not establish
that changes in consumer application-generated facial indicators constitute validated physiological evidence.

Cognitive behavioral and mindfulness-based approaches are widely used to support emotional regulation,
cognitive reframing, awareness of emotional experiences, and stress reduction*l5], Digital conversational
agents may extend access to structured psychological support by offering remotely accessible, repeatable, and
relatively low-marginal-cost interactions [®]. Preliminary studies of systems such as Woebot and Tess have
examined conversational delivery of cognitive behavioral or psychological support, whereas Wysa has been
evaluated as an empathy-oriented digital mental-wellbeing tool 7IBI°], Systematic reviews and meta-analyses
suggest that Al-based conversational agents may produce short-term improvements in some mental-health
outcomes, but the evidence remains heterogeneous and is limited by short intervention periods, varying

comparator conditions, incomplete safety evaluation, and inconsistent methodological quality (61101111,
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Most previous evaluations of conversational mental-health systems have relied primarily on self-reported
psychological outcomes. Psychological stress may influence visible or perceived skin condition through
neuroendocrine, inflammatory, behavioral, and environmental pathways, but evidence directly linking
improvement in psychological state to changes in commercial application-generated facial indicators remains
limited (2131, Moreover, reviews of direct-to-consumer Al dermatology applications have identified insufficient
clinical validation, limited algorithmic transparency, and inconsistent reporting of development and
performance characteristics ['2l. The present study therefore combined standardized psychological measures
with exploratory app-derived facial-state indicators. Facial skin age and comprehensive skin score were treated
as exploratory commercial application outputs rather than as validated dermatological, physiological, or
diagnostic endpoints.

3. Objectives and Hypotheses

3.1 Principal Psychological Objective as Implemented

The principal psychological objective as implemented was to examine whether the intervention group showed a
greater change in PANAS positive affect than the control group from Week 3 to Week 6. PANAS-PA and the
Week 3-to-Week 6 analysis window were selected after trial commencement on the basis of data completeness,
but before inspection of between-group outcome differences.

3.2 Secondary Objectives

o To compare longitudinal changes in negative affect, anxiety symptoms, depressive symptoms, self-esteem,
and subjective well-being between groups.

e To describe and compare daily mood trajectories over the 42-day study period.

e To assess participant adherence to daily interaction and repeated assessments.

3.3 Exploratory Objective

To examine whether changes in psychological state are accompanied by favorable changes in app-derived
facial skin age and comprehensive skin score.

3.4 Hypotheses

H1: The intervention group was expected to show a greater increase in PANAS positive affect than the control
group, assessed using between-group differences in change scores.

H2 (exploratory): The intervention group was expected to show directionally more favorable changes in
estimated skin age and comprehensive skin-condition scores than the usual-routine control group over the 42-
day study period.

Facial-state indicators were collected daily from Day 0 through Day 42, yielding up to 43 assessment occasions
per participant. Inferential analyses compared Day 0 with Day 42, whereas daily trajectories were interpreted
descriptively.

4. Study Design

The study used a two-arm, parallel-group controlled design with repeated measurements over 42 days.
Participants were randomly allocated to an Al-assisted emotional-regulation intervention group or a control
group. Psychological outcomes were scheduled for weekly assessment during the 42-day intervention. In
practice, most participants completed assessments at baseline, Week 3, and Week 6, and facial-state outcomes
were analyzed in a smaller subsample with complete and readable assessment reports.
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Random allocation was implemented during the study execution phase; however, as the study was not
prospectively registered as a clinical trial, the randomization procedure was not pre-specified in a registered
protocol. Participants were allocated according to a computer-generated random sequence. The final allocation
included 39 participants in the intervention group and 24 participants in the control group. Due to the
perceptible nature of the Al-based intervention, participant blinding was not feasible; therefore, the study was
conducted using an open-label design.The study was designed with an intended 1:1 allocation ratio.
Unrestricted simple randomization without blocking or stratification was used; consequently, the realized
allocation was 39 participants in the intervention group and 24 participants in the control group.

5. Study Setting and Timeline

Participants were recruited from the Communication University of Zhejiang in Hangzhou, China. Intervention
activities and outcome assessments were completed remotely in participants’ naturalistic settings using online
questionnaires, MoodTalker, and an independent commercial facial skin-analysis application.

Milestone Date

Original ethics approval 25 May 2025
Recruitment advertising commenced 11 June 2025

First participant enrolled 17 July 2025

Last participant enrolled 21 November 2025
Last participant completed follow-up 7 January 2026
Data preparation completed 15 January 2026
Manuscript submitted 20 July 2026

6. Participants

6.1 Inclusion Criteria

e Age 18-30 years.

e No formal psychological counseling or mindfulness training within the previous six months.

e No severe dermatological condition, such as active severe acne, eczema, or psoriasis.

e Ability and willingness to use the required mobile applications and complete repeated assessments.

6.2 Exclusion Criteria

e PHQ-9 score 220 or GAD-7 score >15 at screening.

e History of major depressive disorder, bipolar disorder, schizophrenia, or another severe psychiatric
disorder.

o Use of systemic corticosteroids, retinoids, or antidepressant medication within the preceding four weeks.

e Facial wounds, active infection, or recent cosmetic dermatological procedures.

e Regular mindfulness practice or meditation at least twice weekly for at least three consecutive months.

e Participation by minors.

6.3 Recruitment and Enrolment

Potential participants responded to campus-wide recruitment advertisements. Eligibility was assessed before
enrolment. The first participant was enrolled on 17 July 2025 and the last participant was enrolled on 21
November 2025.
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The research team retained records of participants who were ultimately enrolled in the study; however,
complete screening logs for all individuals who responded to recruitment advertisements were not
systematically maintained. Therefore, the CONSORT flow diagram primarily presents the numbers of enrolled
participants, participants completing the study, and participants included in the final analyses.

6.4 Sample Size

The final enrolled sample included 63 participants (intervention n=39; control n=24). The study was designed
as an exploratory controlled trial, and no formal a priori sample size calculation was conducted. Sample size
determination was primarily based on recruitment feasibility, study duration, and participant availability. No
post hoc statistical power calculation was performed.

The facial-state analysis included 30 participants (intervention n=14; control n=16) with complete and readable
skin-assessment reports.

6.5 Withdrawal and Discontinuation Criteria

Participants could withdraw voluntarily at any time without consequence. Participation could also be
discontinued if a participant experienced substantial emotional distress, requested professional psychological
assistance, became unable to complete study procedures, or no longer wished to permit use of the collected data.
Reasons for withdrawal were recorded where participants were willing to provide them.

7. Allocation, Blinding, and Contamination Control

7.1 Randomization

Participants were randomly allocated to the intervention and control groups using a computer-generated
random sequence. As the study was not prospectively registered, details of the randomization procedure were
not pre-specified in a public protocol.

7.2 Allocation Concealment

The computer-generated simple-randomization sequence was generated by H.X., who was not involved in
participant recruitment or outcome assessment. S.Y. recruited and enrolled participants and implemented group
assignments after baseline assessment according to the sequence. S.Y. had access to the sequence when
assignments were implemented; therefore, no formal allocation-concealment mechanism was used.

7.3 Blinding

Participants were not blinded because of the perceptible nature of the intervention. Psychological outcomes
were self-reported, and facial-state indices were automatically generated by the independent application.
Statistical analyses used de-identified participant data; however, S.Y., who conducted the analyses, was aware
of group allocation because between-group comparisons were required.

8. Interventions

8.1 Intervention Group: MoodTalker

Participants assigned to the intervention group used MoodTalker (Chinese name: #K 8]l AL %), a commercially
available Al-assisted conversational emotional-regulation application, for 42 consecutive days. Participants
were instructed to complete at least one interaction per day. Interaction was available through text input and
optional voice-related functions provided by the application.

From the participant-facing perspective, MoodTalker provided conversational emotional support, empathic
responses, mindfulness-oriented prompts, cognitive reframing, positive-psychology exercises, and general
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supportive dialogue. These functions were described on the basis of the application behavior observed by
participants and the study materials used during intervention implementation.

Descriptions of the conversational workflow are functional descriptions based on observed application behavior
and study materials. They should not be interpreted as independently verified descriptions of the proprietary
server-side architecture. The research team did not have access to server-side model information, source code,
model-training data, vector databases, algorithm documentation, parameter settings, psychological strategy-
selection rules, or complete model-version records.

Accordingly, terms such as hierarchical Al architecture, semantic normalization module, emotion or intention
recognition module, vector memory database, five-stage algorithmic workflow, and psychological strategy-
selection module are not presented in this protocol as verified technical characteristics of the application. Any
conceptual workflow used to explain participant-facing functions represents an interpretive functional
framework rather than a documented reconstruction of the proprietary software architecture.

Publicly available application records indicate that MoodTalker underwent functional updates during the study
period. The research team used the application as an end user and could not independently determine whether
changes to the user interface, conversational model, or server-side functions occurred during individual
participants’ intervention periods.

8.2 Control Condition

Participants assigned to the control group did not receive the Al-assisted emotional-regulation intervention and
were asked to maintain their usual daily routines. At the beginning of study implementation, they were
additionally asked to complete a daily mood diary of approximately 50 — 200 Chinese characters. Because
diary completion was sparse and inconsistent, this requirement was subsequently discontinued. The diary task
was not treated as a structured comparator intervention or an outcome measure and was not included in the
statistical analyses. Control participants continued to complete the daily numerical mood rating, weekly
psychological assessments, and, where applicable, daily facial-state assessments.

8.3 Concomitant Care and Prohibited Activities

Participants were instructed not to initiate formal psychological counseling or structured mindfulness training
during the 42-day intervention period. The use of medications and dermatological procedures relevant to the
exclusion criteria was restricted.

Changes in psychological treatment, medication use, or dermatological interventions were monitored primarily
through participant self-report. Participants were reminded during the study period to report any relevant
changes.

8.4 Adherence

Both groups completed daily mood ratings.Adherence was assessed based on the number of completed daily
mood ratings and available platform-use records. The mean number of completed daily mood ratings was 38.7
days in the intervention group and 33.5 days in the control group.

Daily mood-rating completion served as the primary adherence indicator.Adherence was defined as the number
of days on which participants completed daily mood ratings. No minimum exposure threshold was pre-
specified. Missing days were recorded according to actual completion status. When available, platform-use
records were additionally considered to describe intervention engagement.

Completion of the 50-200-Chinese-character mood diary was not used as an adherence measure because this
requirement was discontinued after low and inconsistent completion. For both groups, adherence was assessed
primarily from completion of the daily numerical mood rating.
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9. Outcome Measures

9.1 Main Psychological Outcome

Positive affect was assessed using the Positive Affect subscale of the Positive and Negative Affect Schedule
(PANAS-PA).The principal comparison focused on between-group differences in change scores.

PANAS-PA was considered one of the main psychological outcomes of interest; however, it was not
prospectively registered or formally designated as the sole primary endpoint before study initiation. Therefore,
results were interpreted as representing the main psychological outcome rather than a pre-specified primary
endpoint.

9.2 Secondary Psychological Outcomes

Measure Definition

Negative affect; 10-item subscale; higher scores indicate

PANAS-NA .
stronger negative affect.

Seven-item anxiety symptom measure; total range 0-21;

GAD-7 . . .
higher scores indicate greater anxiety.

Nine-item depressive symptom measure; total range 0-27;

PHQ-9 . . .
Q higher scores indicate greater depressive symptoms.

Ten-item measure; higher scores indicate greater self-

Rosenberg Self-Esteem Scale
esteem.

Measure of cognitive subjective well-being; higher scores
indicate greater subjective well-being.Items 4, 5, 6, 9, 10,

Brief Subjective Well-Being Scale for Chinese Citizens 11, 13,15, 17, 18, and 20 were reverse scored. Item scores

(SWBS-CC20) were summed to yield a total score ranging from 20 to
120, with higher scores indicating greater subjective well-
being.

Single-item rating from 0 (very poor) to 10 (excellent),

Daily mood rating recorded daily

9.3 Exploratory Facial-State Outcomes

Facial-state outcomes were assessed using /4 KE 47 (descriptive English translation: “You Look Good
Today” ), a commercially available Al-assisted skincare application developed and operated by Hangzhou

C2H4 Internet Technology Co., Ltd. The application was functionally independent of MoodTalker and was
used exclusively for facial-state assessment.

The application generated two facial-state indicators used in the present study:

o Estimated skin age: an algorithm-derived estimate of facial skin age, with lower values indicating a
younger estimated skin state.

e Comprehensive skin score: an application-generated composite score ranging from 0 to 100, with higher
values indicating a more favorable overall skin-condition assessment.

Participants in the facial-state component completed an assessment on each day from baseline (Day 0) through
the end of the intervention (Day 42), yielding up to 43 assessment occasions per participant. Participants were
instructed to use the same application throughout the study, complete assessments at approximately the same
time of day, and, where possible, maintain similar lighting, facial positioning, and imaging conditions.
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At each assessment, participants captured an original facial photograph for processing by the application. The
research team collected and retained both the original facial photograph and a screenshot of the corresponding
application-generated assessment report. The numerical facial-state indicators used in the statistical analyses
were extracted from these reports.

The original facial photographs and application-report screenshots were stored on restricted-access electronic
storage managed by the research team and were linked to coded participant identifiers. Because facial
photographs remain inherently identifiable even when filenames and associated records are coded, they were
treated as sensitive identifiable research data and were excluded from public data sharing.

The research team did not have access to the application’ s proprietary image-processing algorithm, training
data, parameter settings, score-construction procedures, or server-side version records. Publicly available
application records indicate that the application underwent multiple updates during the study period.
Participant-level application-version information was not systematically retained, and it could not be confirmed
that all participants used an identical version throughout the assessment period.

No independent validation of the estimated skin age or comprehensive skin score was conducted in the present
study. These outcomes were therefore treated as exploratory commercial application outputs rather than as
validated dermatological measurements, physiological biomarkers, or clinical diagnostic indicators.

10. Schedule of Enrolment, Interventions, and Assessments

. Screening / Daily Days Week 6/
Activity Baseline 142 Week 1 Week 2 Week 3 Week 4 Week 5 End
Eligibility X
assessment
Oral
informed X
consent
Group- x
allocation

Dail;
MoodTalker . ay .
R K (intervention
Intervention
group)

Control Throughout
condition study
Dail

a} y mood Daily
rating
PANAS Baseline X X X X X X
GAD-7 Baseline X X X X X X
PHQ-9 Baseline X X X X X X
Self-esteem Baseline X X X X X X
SWBS-CC20
subjective Baseline X X X X X X
well-being
Facial-stat Post-

acial-state Baseline Daily . o8 .
assessment Intervention
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11. Data Collection and Management

11.1 Data Sources

e  Online baseline and weekly questionnaires.

e Daily self-reported mood ratings.

e  MoodTalker interaction/adherence records, where available.

e Original facial photographs collected from Day 0 through Day 42.

e Screenshots of the corresponding assessment reports generated by the /R4 R EIFF application.

¢ Numerical estimated skin-age and comprehensive skin-score values extracted from the saved application
reports.

11.2 Data Quality

S.Y. checked questionnaire completeness and facial-report readability before analysis. Facial-state analyses
were restricted to participants with complete and readable assessment reports.

S.Y. conducted data-quality control procedures, including assessment of questionnaire completion, detection of
potential abnormal values, and review of facial-assessment report completeness. As data were primarily
collected through online systems, manual double data entry was not performed.

11.3 Confidentiality and Data Security

S.Y. organized questionnaire data, daily mood ratings, application-generated numerical outcomes, and
statistical-analysis datasets using coded participant identifiers. Direct identifiers and consent-related
communication records were not included in the statistical-analysis dataset.

Original facial photographs and application-report screenshots were stored in a dedicated password-protected
and encrypted folder on a computer under the custody of S.Y., who served as the primary data custodian. Direct
access to the identifiable facial-image folder was restricted to S.Y. DingTalk and WeChat consent-related
records contain potentially identifiable information and are maintained separately from the coded analysis
dataset. They are used only to document the consent process and are not included in statistical analysis or
public data sharing.

Although coded filenames were used where practicable, original facial photographs were recognized as
inherently identifiable visual data and were not regarded as anonymized information. Original facial
photographs, identifiable report screenshots, and identifiable consent communications will not be deposited in a
public repository, included in publications, or disclosed in response to routine data requests.

A fixed retention period for the original facial photographs was not specified at study initiation. This is
acknowledged as a limitation of the original data-management arrangements. A current-dated supplementary
data-retention and destruction plan will therefore be adopted and submitted for institutional confirmation.

Subject to institutional confirmation, identifiable facial photographs, identifiable application-report screenshots,
and consent-related records will be retained for five years after publication of the study or formal closure of the
research project, whichever occurs later. At the end of the approved retention period, these materials will be
securely deleted from the research computer and any authorized backup media.

If an external hard drive is used as a backup, the drive will be encrypted, password protected, stored in a
physically secure location under the custody of S.Y., and used only for authorized research-data backup.
Identifiable data will not be transferred to an unencrypted external hard drive or retained indefinitely.

De-identified numerical research data and statistical documentation may be retained separately for research-
integrity and reproducibility purposes, subject to institutional ethical and privacy requirements.
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11.4 Data Availability

De-identified numerical data and statistical code may be made available from the corresponding author upon
reasonable request, subject to institutional ethical approval, the scope of participant consent, and applicable
privacy restrictions. Original facial photographs and identifiable application-report screenshots will not be
publicly shared because they contain inherently identifiable and potentially sensitive participant information.

12.Quality Assurance

Questionnaire assessments were administered using standardized instructions. The same online questionnaire
format and scoring procedures were used at the corresponding scheduled assessment points. S.Y. conducted
scale scoring, including reverse-scored items, according to the applicable instrument instructions and reviewed
questionnaire datasets for completeness, valid score ranges, internal consistency of coding, and apparent
abnormal values before statistical analysis.

For the facial-state component, participants received standardized instructions concerning assessment timing,
facial positioning, and lighting conditions. S.Y. reviewed the original facial photographs and application-
generated reports for completeness and readability, extracted the numerical values used in the analysis, and
checked those values against the corresponding saved screenshots where available. However, application-
version changes and variations in illumination, imaging devices, temperature, humidity, and other naturalistic
conditions could not be fully controlled.

Study records were assigned coded participant identifiers. Data coding, range checking, outcome derivation,
and the identification of missing observations were reviewed before analysis. S.Y. was responsible for data
preparation, management of the analysis datasets, implementation of all statistical analyses, generation of
statistical outputs, and interpretation of the results. C.X. and H.X. contributed to validation and review of the
analyzed information and checked consistency between the statistical outputs, tables, figures, and reported
findings.

Manual double data entry was not performed because questionnaire responses were captured directly through
electronic systems. This reduced errors associated with manual transcription but did not eliminate errors arising
from participant entry, incomplete questionnaires, or extraction from third-party application reports. S.Y.
therefore subjected the electronic data to completeness, plausibility, and consistency checks before analysis.

No independent Data and Safety Monitoring Board was established. The study involved a small, minimal-risk,
non-pharmacological behavioral intervention, did not include invasive procedures or clinical treatment, and did
not involve interim efficacy analyses or formal early-stopping rules. Participant concerns and safety events
were handled by the research team under the supervisory responsibility specified in the project-management
section.

Because this protocol was compiled after completion of the study, no formal prospective protocol-deviation log
was maintained. Deviations and implementation differences identifiable from the ethics documents,
questionnaire records, application reports, study logs, and completed manuscript were documented
retrospectively. These included incomplete scheduled assessments, unequal data completeness between groups,
the absence of formal allocation concealment, and the post-commencement selection of Weeks 3 and 6 as the
principal psychological analysis window. The Week 3-to-Week 6 analysis window was selected on the basis of
data completeness before examination of between-group outcome differences.The initially requested control-
group mood-diary task was discontinued during implementation because of low and inconsistent completion. It
was not retained as a standardized comparator intervention or included in the statistical analyses.
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13. Statistical Analysis Plan

13.1 General Principles

All statistical analyses were conducted by S.Y. using StataNow 19.5 MP. Statistical tests were two-sided with
an alpha level of 0.05. Effect sizes and 95% confidence intervals were reported where applicable.

13.2 Psychological Outcomes

Psychological outcomes were analyzed using change-score approaches. The principal psychological analysis
compared changes from Week 3 to Week 6. Individual change scores were calculated as Week 6 minus Week 3.
Participants with valid observations at both time points for the relevant outcome were included in the
corresponding available-case analysis.Effect sizes (Cohen’s d) and 95% confidence intervals were reported
where applicable. Psychological outcomes were analyzed using change-score approaches. The principal
psychological analysis compared changes from Week 3 to Week 6. Individual change scores were calculated as
Week 6 minus Week 3. Participants with valid observations at both time points for the relevant outcome were
included in the corresponding available-case analysis.Effect sizes (Cohen’s d) and 95% confidence intervals
were reported where applicable.

Week 3 and Week 6 were selected prior to inspecting inter-group outcome differences, as these time points
offered the highest degree of data completeness. Since this analysis was not pre-specified in a registered
protocol, it should be viewed as a primary data-completeness-driven analysis rather than a confirmatory
one.The decision to focus on Weeks 3 and 6 and to treat PANAS-PA as the principal data-completeness-based
psychological outcome was made after trial commencement, owing to greater data completeness at these
assessment points, but before inspection of between-group outcome differences.

13.3 Daily Mood

The mean daily mood score across the 42-day period was calculated for each participant and compared between
groups. Time-series plots of group means were used descriptively.Daily mood analysis was considered
exploratory and descriptive.

13.4 Facial-State Outcomes

Daily group means from Day 0 to Day 42 were calculated to descriptively illustrate trajectories in estimated
skin age and comprehensive skin-condition scores. Inferential analyses focused on changes from Day 0 to Day
42. Within-group changes were evaluated using paired-samples t-tests, and between-group differences in
change scores were examined using independent-samples t-tests. Nonparametric bootstrap resampling with
1,000 iterations was used to estimate 95% confidence intervals. Daily trajectories were descriptive and were not
treated as confirmatory longitudinal analyses.

13.5 Missing Data and Analysis Population

All 63 participants were randomized. Psychological outcome analyses used available cases with valid
observations at both Week 3 and Week 6 for the corresponding outcome. The principal PANAS-PA analysis
included 32 participants, comprising 23 of 39 participants in the intervention group and 9 of 24 participants in
the control group. Participants with missing data at either time point were excluded only from the
corresponding analysis, and no missing values were imputed. Analyses retained participants in their originally
assigned groups, but the available-case analyses were not intention-to-treat analyses.

13.6 Multiplicity and Exploratory Analyses

Multiple psychological outcomes and exploratory facial-state outcomes were examined. No formal multiplicity
adjustment was planned or performed. Given the exploratory nature of the study, findings were interpreted
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based on the consistency of results, effect sizes, and confidence intervals rather than isolated P values alone.
Facial-state outcomes were considered exploratory due to the smaller subsample size and the lack of
independent validation of the commercial assessment algorithm.

13.7 Interim Analyses and Stopping Rules

No interim analyses were performed, and no formal trial-level stopping guidelines were prespecified.
Participants could discontinue individual participation at any time. Safety-related discontinuation procedures
are described in Section 13.

14. Safety and Adverse Events

The study was considered minimal risk and did not involve medication, invasive procedures, or medical
treatment. Potential risks included temporary emotional discomfort, fatigue from repeated questionnaires,
privacy concerns, and distress during emotionally focused conversations.

Participants were allowed to stop interactions or withdraw from the study at any time. Individuals with severe
baseline anxiety or depressive symptoms were excluded.

No serious adverse events were reported during the study period. One participant in the usual-routine control
group withdrew because of anxiety-related concerns. Because this participant did not receive the Al
intervention, the withdrawal was not attributed to the Al intervention. No other adverse events or unintended
effects were reported in either group.If participants experienced significant emotional discomfort, researchers
advised them to discontinue participation and seek professional psychological support when
appropriate.Adverse events were monitored through participant self-report and researcher communication; no
formal independent safety-monitoring board was established because the study was minimal risk.

15. Follow-up

The planned participant follow-up ended at Day 42. No additional scheduled post-trial follow-up assessment
was conducted. Participants who reported significant emotional discomfort were advised to discontinue
participation and seek professional psychological support. The final participant completed follow-up on 7
January 2026.

16. Ethics and Informed Consent

The study received ethics approval from the School of Design Arts, Communication University of Zhejiang on
25 May 2025 (Approval No. CUZ-RE-2025-05), before participant recruitment and enrolment commenced.

Before baseline assessment and group allocation, researchers remotely explained the study purpose, procedures,
random assignment, voluntary nature of participation, right to withdraw, potential emotional discomfort,
privacy protections, collection of psychological information, and intended academic use of the research data.

Remote informed consent was obtained through one of three communication channels: DingTalk, WeChat, or
telephone. For participants contacted through DingTalk or WeChat, consent-related communications and
participant confirmation were retained as time-stamped electronic chat records. For participants contacted by
telephone, oral agreement was obtained during an unrecorded telephone call. The telephone calls were not
audio-recorded, and no verbatim recording or transcript of those conversations is available.

Participants enrolled in the facial-state component were explicitly informed that the research team would
collect and retain both the original facial photographs and screenshots of the application-generated reports.
They were also informed that these materials would be used for research purposes and would not be publicly
disclosed.
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The recruitment information, participant information summary, oral-consent explanation, and consent-
documentation procedure are included as protocol appendices. Where the exact wording of the original
explanation was not retained, the relevant appendix is explicitly identified as a retrospective reconstruction
based on the ethics record, electronic communications, study procedures, and available implementation records.

No consent record has been backdated. The research team has not retrospectively created telephone recordings,
transcripts, or individual 2025 consent forms. Any supplementary authorization obtained after completion of
the study will bear the actual current date and will be described as supplementary authorization for continued
storage or use of previously collected data.

17. Trial Registration and Protocol Transparency

The trial was not prospectively registered. Following the journal’s technical assessment, the research team
contacted the Chinese Clinical Trial Registry (ChiCTR). ChiCTR indicated that the submission could not be
processed because the Communication University of Zhejiang did not have an independently constituted ethics
committee registered on the relevant national platform required for ChiCTR submission. The absence of
prospective registration is transparently acknowledged. School-level ethics approval had nevertheless been
obtained before participant recruitment (Approval No. CUZ-RE-2025-05, 25 May 2025).

This protocol was also compiled retrospectively. It should be uploaded with a transparent version date and
should not be represented as a prospectively finalized protocol.

18.Excepted OQutcomes and Significance

At study initiation, the Al-assisted emotional-regulation intervention was expected to produce directionally
favorable changes in positive affect and related psychological outcomes compared with maintenance of usual
routines. Potential favorable changes were also anticipated for negative affect, anxiety symptoms, depressive
symptoms, self-esteem, subjective wellbeing, and daily mood. Given the exploratory design and the absence of
a formal a priori sample-size calculation, no specific effect magnitude was assumed.

Facial-state assessments were expected to provide preliminary exploratory evidence regarding whether
psychological emotional regulation might be accompanied by changes in app-derived skin age and
comprehensive skin-condition scores. These measures were not expected to provide validated dermatological
diagnoses or definitive evidence of biological mechanisms.

Because this protocol was compiled retrospectively, these expected outcomes are presented as a general
statement of the study rationale at initiation and were not reconstructed from the observed statistical results. No
observed effect estimates, confidence intervals, P values, or statements of statistical significance are included in
this section.

19.Dissemination and Publication Policy

Study findings will be submitted for publication in a peer-reviewed academic journal and may be presented at
relevant academic conferences. Results will be reported regardless of whether the observed findings are
statistically significant. Reports will describe null findings, missing data, participant withdrawals, adverse
events, protocol limitations, and exploratory results where applicable.

Subject to the availability of participant contact information and applicable ethical and privacy restrictions, a
brief plain-language summary of the overall study findings may be made available to participants upon request
after completion of the editorial and publication process. The summary will contain aggregated findings only
and will not include individual psychological scores, application records, facial reports, or other identifiable
information.
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S.Y. is responsible for preparation of the original manuscript draft and formal analysis. C.X. is responsible for
methodological supervision, project administration, critical review, and correspondence with the journal. H.X.
contributed to investigation, resources, project administration, validation, and manuscript review. All listed
authors will review and approve the final report and will accept responsibility for the integrity of their
respective contributions.

Authorship will be based on substantial contributions to the study, participation in drafting or critical revision,
approval of the final version, and accountability for the work. Technical assistance that does not satisfy the full
authorship criteria will be acknowledged with the contributor’ s permission.

Only aggregated or de-identified information will be included in publications and presentations. Identifiable
facial photographs, identifiable application screenshots, private Al conversation content, names, contact details,
and other direct identifiers will not be published or shared.

The full participant-level dataset will not be placed in a public repository because it contains potentially
sensitive psychological, conversational, and facial-state information and is subject to institutional ethical and
privacy restrictions. De-identified data and statistical code may be made available by the corresponding author
upon reasonable request, subject to the scope of participant consent, institutional approval, privacy review, and
applicable data-protection requirements.

20. Project Timeline

Time Activity

May 2025 Ethicjs reiview, ethics apprgval on 25 May 2025, and
finalization of study materials.

June-July 2025 Recruitment advertising and participant screening. The
exact date on which advertising commenced should be
verified from the original recruitment materials.

17 July-21 November 2025 Participant enrolment and baseline assessment. The first
participant was enrolled on 17 July 2025 and the last
participant was enrolled on 21 November 2025.

July 2025-7 January 2026 Staggered delivery of the 42-day interventions and
completion of participant follow-up.

8-15 January 2026 Data preparation, coding, completeness review, and data
cleaning.

January-July 2026 Statistical analysis, interpretation, preparation of figures
and tables, and manuscript drafting.

20 July 2026 Initial manuscript submission.

27 July 2026 Preparation of Version 1.0 of the retrospectively
compiled trial protocol.

August-September 2026 Editorial revision, preparation of the CONSORT
checklist, protocol review, and revision of related
manuscript materials.

Timeline clarification. The date 11 June 2025 should be retained only if the original recruitment advertisement or
another contemporaneous record confirms that recruitment advertising began on that date. It should not be
described as the first participant-enrolment date. The verified first-enrolment date reported in the manuscript is 17
July 2025.
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21.Problems Anticipated and Methodological Constraints

Because this protocol was compiled retrospectively, this section documents both foreseeable methodological
problems and problems identified during study implementation. It should not be interpreted as a prospectively
registered risk assessment.

Online assessment and missing data. Remote questionnaire administration was expected to increase accessibility
but also created a risk of missed or incomplete assessments. Data completeness differed across participants and
between study groups. Consequently, available-case analyses included substantially fewer participants than the
randomized sample and may be affected by attrition bias if missingness was related to participant characteristics,
group assignment, or intervention response.

Unequal group allocation and absence of allocation concealment. Although the intended allocation ratio was 1:1,
the final allocation was 39 participants in the intervention group and 24 participants in the control group. No formal
allocation-concealment mechanism was implemented. These features may have produced baseline imbalance,
reduced statistical precision, and increased the possibility of selection or implementation bias. The findings should
therefore not be interpreted as equivalent to those of a fully concealed confirmatory randomized trial.

Open-label intervention. Participants could not be blinded because intervention-group participants directly used
MoodTalker. The research team also had access to assignment information during study implementation. Expectancy,
behavioral, performance, and self-report biases may therefore have influenced subjective psychological outcomes.

Commercial intervention-platform changes. MoodTalker was a commercially available third-party platform and
underwent functional updates during the study period. The research team did not have access to server-side model
records, model-version histories, algorithm documentation, parameter settings, or update logs. Participants may
therefore have received functionally non-identical platform versions, limiting intervention reproducibility and
preventing attribution of outcomes to a specific model configuration.

Commercial facial-assessment application. Facial-state outcomes were generated using a proprietary commercial
application that underwent multiple updates during the study period. Participant-level application-version
information was not retained, and the research team could not inspect or independently validate the image-processing
algorithm, training data, or score-construction procedures. In addition, facial photographs were captured in
naturalistic settings without strict control of illumination, imaging devices, temperature, or humidity. These factors
may have introduced measurement heterogeneity and limit the reproducibility, biological interpretation, and clinical
validity of the facial-state findings. The outcomes were therefore treated as exploratory commercial application
outputs.

Small sample size. No formal a priori sample-size calculation was conducted. The randomized sample was modest,
and the facial-state analysis was based on a smaller subsample. Statistical estimates may therefore be imprecise,
vulnerable to extreme observations, and insufficiently generalizable to broader clinical or community populations.

Absence of prospective trial registration. The study was not registered before participant enrolment. The absence
of prospective registration limits independent verification of the originally intended outcomes and analyses and
increases the potential risk of selective outcome reporting. All primary, secondary, and exploratory designations
should therefore be described transparently and should not be presented as prospectively registered specifications.

Post-commencement selection of the principal analysis window. Although psychological assessments were
scheduled across the six-week period, the principal change-score analysis focused on Weeks 3 and 6 because these
assessment points had the greatest data completeness. This decision was made after trial commencement but before
inspection of between-group outcome differences. The decision nevertheless introduced analytical flexibility and
limits confirmatory interpretation. The principal analysis should therefore be described as post-commencement, data-
completeness-driven, and exploratory.

Consent documentation and identifiable-data retention. Remote consent was obtained through DingTalk,
WeChat, or unrecorded telephone calls. Time-stamped electronic records were available for consent-related
communications conducted through DingTalk or WeChat, whereas telephone calls were not audio-recorded and no
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verbatim transcripts were retained. This limits independent verification of the exact wording used in telephone-based

consent discussions.Participants in the facial-state component were informed that original facial photographs would

be collected and retained. However, a specific retention period was not established at study initiation. The absence of

a predetermined deletion date represents a limitation of the original data-management arrangements. A current-dated

retention and destruction plan was therefore developed after study completion and will not be represented as a

prospectively specified procedure.

22. Project Management and Responsibilities

Function

Responsible person or entity

Responsibility

Principal investigation and
participant coordination

Sun Yuyu (S5.Y.)

Coordination of study
implementation, participant
communication, data collection, data
curation, preparation of study
materials, and formal analysis.

Methodological supervision and
correspondence

Cao Xiaoxiao (C.X.)

Methodological oversight, project
supervision, validation, manuscript
review, funding acquisition, and
correspondence with the journal.

Co-investigation and validation

Hou Xiangyu (H.X.)

Investigation, project administration,
provision of research resources,
validation, and critical review of the
manuscript.

Ethics and safety oversight

S.Y. served as the initial contact for
participant concerns, with
supervisory oversight and escalation
by C.X.

Monitoring participant concerns,
documenting withdrawals and
adverse events, advising participants
to discontinue participation when
appropriate, and recommending
professional support where
necessary.

Data custody

S.Y.

Maintenance of coded research data,
separation of direct identifiers from
analysis files, access control, data
preparation, and responses to
authorized data requests.

Random-sequence generation

H.X.

Generation of the computer-based
simple randomization sequence
before participant enrolment. This
researcher was not involved in
participant recruitment or outcome
assessment.

Recruitment and enrolment

S.Y.

Distribution or coordination of
recruitment information, eligibility
assessment, enrolment, baseline
assessment, and confirmation of oral
informed consent.

Allocation implementation

S.Y.

Implementation of group
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assignments after completion of
baseline assessment according to the
computer-generated sequence.

Formal statistical analysis

S.Y.

Preparation of analysis datasets,
implementation of all statistical
analyses using StataNow 19.5 MP,
generation of tables and figures, and
interpretation of results.

Data and output verification

C.X.and HX.

Review of data coding, consistency
of reported sample sizes, scale
definitions, tables, figures, and
correspondence between the
statistical outputs and manuscript.

Final reporting

S.Y.,C.X., and H.X.

S.Y. prepared the original draft; C.X.
supervised and critically revised the
report; H.X. contributed validation
and critical review. All authors are
responsible for reviewing and
approving the final manuscript and
retrospectively compiled protocol
before submission.

MoodTalker platform provider

Guangzhou Xinjiyuan Information
Technology Co., Ltd.

Provider of the existing third-party
Al conversational platform. The
provider had no role in study design,
recruitment, data collection,
statistical analysis, interpretation, or
publication decisions.

Facial-state application provider

Hangzhou C2H4 Internet
Technology Co., Ltd. (F7/1 PAE H.
HR MR A BR 2 7))

The provider had no role in the
psychological intervention, study
design, statistical analysis,
interpretation, or publication
decisions.

Facial-state assessment
administration

S.Y.

Provision of standardized assessment
instructions, collection of
participant-saved reports or
screenshots, report-readability
checks, data extraction, coding, and
preparation of the facial-state
analysis data set.

Facial-state algorithm and
application updates

Hangzhou C2H4 Internet
Technology Co., Ltd.

The application provider
independently controlled the
proprietary algorithm, application
updates, and server-side functions.
The research team had no control
over or access to these technical
processes.
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Maintenance of the encrypted facial-
image folder and available consent-
related communication records;
control of access permissions;
separation of identifiable materials
S.Y. from the coded analysis dataset;
maintenance of any authorized
encrypted backup; response to
authorized access requests; and

Custody of identifiable facial data
and consent records

secure deletion at the end of the
approved retention period.

PART 2: ADMINISTRATIVE INFORMATION

P2.1 Budget

The study was conducted with support from the National Social Science Fund of China Youth Project (Grant
No. 24CMZ080) and the International Partnership Program of the Communication University of Zhejiang. The
available funding supported research activities permitted under the respective awards, including preparation of
study materials, participant coordination, data collection and management, data processing and statistical
analysis conducted by S.Y., and preparation and dissemination of research outputs.

No funds were received from the developer or operator of MoodTalker or from the developer or operator of the
facial-state assessment application. Neither application provider supplied study-specific financial support,
equipment, preferential access, analytical services, or other material benefits.

Because this protocol was prepared for journal peer review after completion of the study, a detailed item-by-
item financial statement is not reproduced in this document. Detailed budget allocations, expenditure records,
reimbursement documents, and supporting financial materials are maintained in the relevant institutional and
project-administration records and may be made available for authorized administrative or editorial review
where applicable.

P2.2 Other Support for The Project

The project received financial support from the following two sources:

Funding organization or Award information Nature of support

program

National Social Science Fund of Grant No. 24CMZ080 Support for research activities
China, Youth Project conducted within the approved

scope of the funded project.

International Partnership Program | Not applicable (no award number Institutional support for

of the Communication University assigned) international research

of Zhejiang collaboration, research
implementation, and preparation
and dissemination of academic

outputs within the approved project
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scope.

Note. No project or award number was assigned to the International Partnership Program of the Communication
University of Zhejiang.

The funding organizations had no role in participant recruitment, group allocation, intervention delivery,
outcome assessment, data analysis, interpretation of the findings, preparation of the manuscript, or the decision
to submit the findings for publication.

S.Y. was responsible for data preparation, implementation of the statistical analysis plan in StataNow 19.5 MP,
generation of statistical outputs, and interpretation of the findings.

No other financial, commercial, or in-kind support specifically associated with this study was received.

P2.3 Collaboration With Other Scientists or Reasearch Institutions

The study was conducted by investigators affiliated with the School of Design Arts, Communication University
of Zhejiang. No formal scientific collaboration, data-sharing partnership, or research agreement was established
with another university, hospital, clinical institution, or commercial technology company for the conduct of this
study.

MoodTalker was used as an existing third-party Al conversational platform. The research team did not
collaborate with the platform developer in designing, adapting, or implementing the intervention. The
developer did not provide access to proprietary server-side architecture, source code, model parameters, version
histories, conversation-processing records, or internal algorithm documentation and had no role in study design,
recruitment, data collection, statistical analysis, interpretation, or publication.

The facial-state assessment application was an independent third-party commercial tool and was not developed
or modified for this study. No collaboration or data-analysis agreement was established with its developer or
operator. The research team did not receive privileged access to the proprietary facial-analysis algorithm and
did not request or receive interpretative assistance from the application provider.

Data preparation and all statistical analyses, including the StataNow 19.5 MP computations, were conducted by
S.Y. within the research team.

P2.4 Links to Other Projects

The study received administrative and financial support through the two funding programs identified in Section
P2.2. However, it was not conducted as a substudy of another clinical trial, was not part of a multicenter trial,
and did not share participant recruitment, intervention allocation, or participant-level datasets with another
research project.

No other scientific project depended upon the completion or findings of this study, and no participant data
collected in this study were prospectively designated for use in a separate linked project. Any future secondary
analysis would require consistency with the scope of participant consent, institutional ethical requirements, and
applicable privacy restrictions.

Beyond the funding relationships disclosed above, no additional links to other projects are applicable.

P2.5 Curriculum Vitae of The Investigators

One-page curriculum vitae summaries for the principal investigator and co-investigators, including relevant
academic qualifications, institutional affiliations, research experience, publications, and current research
responsibilities, are maintained with the project’s administrative records. They may be provided to the journal,
ethics reviewers, or other authorized reviewers upon reasonable request.
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If required as part of the protocol submission package, the curriculum vitae will be supplied as separate
administrative appendices rather than incorporated into the main protocol text.

P2.6 Other Research Activities of The Investigators

The investigators may have participated in other academic or institutionally supported research activities during
the period in which this study was conducted. These activities were administratively and scientifically separate
from the present study and did not share its participant sample, group allocation, identifiable participant
information, private Al conversation content, or facial-state records.

No concurrent research activity created a known financial or professional conflict affecting the design, conduct,
analysis, interpretation, or reporting of this study. Information concerning the investigators’ other research
projects, funding sources, project durations, and research commitments is maintained in their institutional
research and curriculum vitae records and may be supplied for authorized review upon request.

No other investigator research activity requiring specific disclosure as a linked component of this study is
applicable.

P2.7 Financing and Insurance

The financial support for the study is described in Sections P2.1 and P2.2. The study did not receive
commercial sponsorship, and neither third-party application provider assumed financial, legal, or regulatory
responsibility for the research. The investigators and the Communication University of Zhejiang retained
responsibility for the academic conduct and reporting of the study within the scope of the applicable
institutional arrangements.

No study-specific clinical-trial or research-participant insurance policy was purchased. The study was classified
and conducted as a minimal-risk, non-pharmacological behavioral study. It did not involve administration of
medicines, invasive procedures, biological-specimen collection, or experimental medical devices. Participation
primarily involved use of an existing Al conversational application, completion of online psychological
assessments, and, for the facial-state component, use of a commercially available facial-assessment application.

The absence of study-specific insurance did not remove the investigators’ responsibility to respond to
participant distress or safety concerns. Participants could discontinue participation at any time. Participants
reporting significant psychological discomfort were advised to stop the study procedures and seek appropriate
professional psychological or medical support. One participant in the usual-routine control group withdrew
because of anxiety-related concerns; the withdrawal was not attributed to the Al intervention because the
participant had not received that intervention. No other adverse events or unintended effects were reported.

No contractual indemnity, compensation arrangement, or insurance coverage was provided by MoodTalker or
the facial-state application provider. Any applicable institutional responsibilities remained subject to the
policies and regulations in effect at the Communication University of Zhejiang.
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APPENDICES

The following appendices provide the study-flow information, assessment schedule, participant-facing
materials, measurement instruments, facial-assessment instructions, ethics documentation, and safety
procedures relevant to the study. Where an appendix was compiled retrospectively from available study records,
this status is explicitly identified. No participant-information, consent, ethics, or safety document has been
backdated.
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Appendix 1. Study Flow Diagram

RECRUITMENT Campus-wide recruitment and eligibility screening

Number responding to advertisements or assessed for eligibility;
not systematically recorded

Y

Eligible participants enrolled and randomized

n=63
ALLOCATION + I +
Al-assisted intervention Usual-routine control
Allocated:n=39 Allocated:n=24
All commenced the assigned condition All commenced the assigned condition
Daily MoodTalker use for 42 days No Al emotional-regulation intervention
FOLLOW-UP
Intervention follow-up Control follow-up
Discontinued:n=4 Discontinued:n=2
Personal reasons unrelated to study procedures Anxiety-related concern:n=1; personal reason:n=1
Completed 42-day follow-up: n =35 Completed 42-day follow-up:n=22

ANALYSIS l

Intervention analysis sets Control analysis sets
Principal PANAS-PA analysis : n=23
Valid Week 3 and Week 6 observations
Not included in principal analysis:n = 16

Principal PANAS-PA analysis:n=9
Valid Week 3 and Week 6 observations
Not included in principal analysis:n= 15

Discontinued:n=4 Discontinued:n=2
Missing paired data among completers:n= 12 Missing paired data among completers:n = 13
Exploratory facial-state analysis:n = 14 Exploratory facial-state analysis:n= 16
J
ASSESSMENTS
Baseline / Day 0 Day 1-42 Week 3 and 6 Day 42
Eligibility, oral consent, ~ Daily mood ratings Principal psychological End of intervention
allocation in both groups change-score window
—_— o o C—

Baseline questionnaires Weekly questionnaires

Facial endpoint*
Facial assessment*  Daily facial assessments*

Day 0 versus Day 42

Figure Al. Participant flow through enrolment, allocation, follow-up, and analysis

Note. Complete counts of individuals who responded to recruitment advertisements and underwent eligibility
screening were not systematically retained. Accordingly, the flow diagram begins with the 63 participants who were
enrolled and randomized. Analysis populations differed according to outcome-specific data availability.
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Appendix 2. Schedule of Enrolment, Interventions, and Assessments

Document status: Retrospectively compiled on 29 August 2026 from the ethics record, questionnaire schedule,

study procedures, and available implementation records, and revised after review of two contemporaneous

participant record guides created on 16 July 2025 and modified on 13 September 2025. The tables distinguish

scheduled assessments, guide-specific daily tasks, and completed analysis time points; they are not represented

as a prospectively finalized schedule.

Related protocol : Version 1.1, 27 August 2026

Study duration : 42 days per participant; staggered enrolment from 17 July to 21 November 2025; final

follow-up completed 7 January 2026

Symbols : X = scheduled once; Daily = scheduled each day; Ongoing = monitored throughout the period

Table A2.1. Schedule as implemented

Screening
/ pre-
Study activi
uey vty enrolmen
t
Recruitment and
" X

eligibility screening
Remote informed consent = X

Baseline psychological
assessment

Computer-generated
random allocation

Guide A: MoodTalker
conversation and chat
screenshot

Guide B: 50-200-
character mood diary*

Daily mood rating

PANAS
GAD-7
PHQ-9

Rosenberg Self-Esteem
Scale

SWBS-CC20

Day 0/ Days 1- Week
baseline 42 1
X
X
after
baseline

Daily;

about 10

min

Daily

Daily; 1-

10
X X
X X
X X
X X
X X
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Week
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Week
3

Week
4

Week
5

Week 6 /
Day 42



Study activity

Facial-state assessment

(subsample)

Adverse-event and

Screening
/ pre- Day 0/
enrolmen  baseline
t

X

withdrawal monitoring

End-of-study assessment /

study completion
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Days 1- Week @ Week
42 1 2

Daily,
includin
g Day
42

Ongoing

Week Week Week  Week 6/

3 4 5 Day 42
Endpoint
*
Review
X

Note. Psychological measures were scheduled at baseline and weekly, although data completeness varied

across occasions. Facial-state assessment was scheduled daily from Day 0 through Day 42, yielding up to 43
observations per participant. The retained guides do not state group labels, the task-to-group mapping in

Table A2.2 is inferential and requires verification from contemporaneous allocation communications. *The

Week 6/Day 42 entry is the same Day 42 end-point, not an additional facial assessment.

Table A2.2. Daily operational tasks documented in the contemporaneous participant guides

Operational task

Daily emotional
activity

Emotional-content
record

Facial-state
capture

Facial materials
submitted

Daily mood rating

Guide A: Al-conversation
version

Use MoodTalker (participant-
facing guide name: HK ) J7 A
‘%) for about 10 minutes;
discuss the day's mood or
thoughts.

Save and submit a screenshot
of the Al conversation.

Daily use of {R4 K EAfFH
under a white light source
and at a fixed angle.

Application-generated skin-
report screenshot plus the
original photograph used for
the assessment.

One integer from 1 to 10,
with five labelled score

Guide B: mood-diary
version

Write a 50-200-Chinese-
character mood diary
describing the day's mood.

The guide requests a written
mood diary. Its closing
reminder nevertheless still
refers to a 'conversation
screenshot,' an internal
template inconsistency.

Same instruction.

Same instruction.

Same instruction.
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Protocol implication

The comparator should not be described
solely as 'usual routine' if Guide B was
assigned to that group; the group
mapping must be verified.

Chat screenshots and/or mood-diary text
are participant-generated sensitive
emotional data and must be disclosed as
collected materials.

Standardization was requested, but
naturalistic lighting, device, and angle
variation could not be fully controlled.

The guide states that original
photographs would be collected
confidentially and used only with
explicit agreement.

All appendix references to a 0-10 scale
are corrected to 1-10. The retained guide



Operational task

End-of-day
submission

Guide A: Al-conversation

version

bands.

Send the conversation
screenshot, skin-report

screenshot, and mood score

to the research lead.
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Guide B: mood-diary
version

Closing reminder uses the

same three-item wording
despite the earlier diary
instruction.

Protocol implication

does not support a zero response option.

The inconsistency is preserved and
disclosed; it should not be silently
harmonized as evidence of identical
implementation.

Source note: Both files were created on 16 July 2025, one day before first enrolment, and modified on 13

September 2025 during the trial. They are therefore contemporaneous operational materials, but the retained

metadata cannot establish that the same wording was sent to every participant firom the first day of recruitment.
The official Chinese spelling of the MoodTalker participant-facing name also requires verification. the guides
use FL/EJ7 @ =, whereas the current main protocol uses F/E]BAT 2.

Table A2.3. Relationship between scheduled assessments and completed analyses

Outcome /
process

PANAS positive
affect (PANAS-
PA)

PANAS-NA,
GAD-7, PHQ-9,
self-esteem, and
SWBS-CC20

Daily mood rating

Estimated skin age
and
comprehensive
skin score

Adherence

Scheduled
observations

Baseline and Weeks 1-
6

Baseline and Weeks 1-
6

Once daily on Days 1-
42

Once daily from Day 0
through Day 42 in the
facial-state subsample

Daily during the 42-
day period

Completed analysis time
points

Change from Week 3 to Week
6; available cases with both
observations

Change from Week 3 to Week
6 for each outcome; available
cases

Mean of each participant's
available daily ratings across
the 42-day period; group
trajectories described

Inferential comparison of Day
0 with Day 42; Day 0-42
trajectories displayed
descriptively

Number of completed daily
mood ratings; platform-use
records considered where
available
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Analysis status and transparency note

Principal data-completeness-based
psychological outcome. The outcome
and window were selected after trial
commencement because these occasions
had the greatest completeness, but
before inspection of between-group
outcome differences.

Secondary exploratory analyses.
Missing values were not imputed, and
analysis populations could differ by
outcome.

Exploratory and descriptive; daily mood
completion also served as the primary
adherence indicator.

Exploratory commercial application
outputs; not validated dermatological,
physiological, or diagnostic endpoints.

No minimum exposure threshold was
pre-specified. Missing days were
recorded as not completed.



Trial Protocol | Al-Assisted Emotional Regulation

Outcome / Scheduled Completed analysis time .
. . Analysis status and transparency note
process observations points
. No independent Data and Safe
Monitored throughout . . . p . R .
.. Descriptive review of Monitoring Board or formal interim
Safety and participant . .
) .. withdrawals and reported stopping rule was used because the
withdrawal communication and

adverse events study was small, non-pharmacological,
study procedures .. .
and minimal risk.

Interpretive note: All 63 participants were randomized (intervention n=39; control n=24). Outcome-specific
analysis samples were smaller because data completeness differed across measures and occasions. The
principal PANAS-PA available-case analysis included 32 participants (intervention n=23; control n=9), and
the facial-state analysis included 30 participants (intervention n=14; control n=16).

Appendix 3. Participant Information Summary

Appendix 3A. Chinese version / ffi3& 3A: B5FERRA (P30
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Appendix 3B. English translation

Document status: Retrospectively reconstructed in August 2026 from the ethics approval record, electronic
communications, study procedures, and questionnaire records, and revised after review of two
contemporaneous Participant Record Guides. The guides were created on 16 July 2025 and modified on 13
September 2025. They document some daily operational tasks but do not contain a complete explanation of
study purpose, random assignment, voluntariness, withdrawal rights, or all risks. They therefore do not replace
a full participant information sheet or consent record and cannot establish that identical wording was sent to
every participant.

Effects of Al-Assisted Emotional Regulation on Psychological Wellbeing and

Study titl

e Facial-State Perception
Institution School of Design Arts, Communication University of Zhejiang
Principal investigator Sun Yuyu (S.Y.)
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Supervisor / . L L
v . Associate Professor Cao Xiaoxiao; caoxiaoxiao@cuz.edu.cn
corresponding author

Ethics approval CUZ-RE-2025-05; approved 25 May 2025

Participation period 42 days per participant

1. Why is this study being conducted?

This study examines whether 42 days of Al-assisted conversational emotional regulation may influence
positive affect, negative affect, anxiety and depressive symptoms, self-esteem, subjective well-being, and daily
mood in young adults. It also explores whether psychological changes are accompanied by changes in
commercial application-generated estimated skin age and comprehensive skin score. These facial-state
measures are exploratory application outputs, not medical diagnoses, dermatological examinations, or
physiological measures validated by this study.

2. Why have you been invited?

The study is intended for adults aged 18-30 years. Before enrolment, the researcher will assess eligibility based
on age, recent psychological counselling or mindfulness training, psychological and dermatological history,
recent medication or cosmetic procedures, and ability to use the required mobile applications. Individuals with
a baseline PHQ-9 score of 20 or higher or a GAD-7 score of 15 or higher are not eligible and will be advised to
seek professional support when appropriate.

3. Is participation voluntary?

Yes. You may decline to participate, stop any study procedure, or withdraw at any time without penalty. You
may provide a reason for withdrawal if you wish, but you are not required to do so. If you ask that previously
collected data no longer be used, the request will be handled in accordance with the scope of consent,
institutional requirements, and applicable privacy obligations.

4. What will participation involve?
Complete eligibility screening, remote informed consent, and baseline psychological assessments.

After baseline assessment, be assigned by a computer-generated random sequence to the intervention group or
the control group; participants cannot choose their group.

Guide A instructs participants to use MoodTalker for about 10 minutes daily, discuss the day's mood, feelings,
or thoughts, and save and submit a screenshot of the conversation. The guide uses the Chinese name HK[i]J7 £
=, whereas the current main protocol uses K [A] Hjil 5, 5 ; the official spelling should be verified and
harmonized.

Guide B instructs participants to write a 50-200-Chinese-character daily mood diary. The file does not state a
group label. Guide B was originally provided to participants assigned to the control group and requested a daily
mood diary of approximately 50-200 Chinese characters. Because completion was sparse and inconsistent, the
diary requirement was subsequently discontinued. Guide B is retained in this appendix as an original
participant-facing document, but the diary task was not maintained as a standardized comparator intervention
and was not included in the statistical analyses. The comparator should not be described solely as usual routine
if Guide B was assigned to it.

Both guides use a daily mood rating from 1 to 10, not 0 to 10. Participants also complete the scheduled PANAS,
GAD-7, PHQ-9, Rosenberg Self-Esteem Scale, and SWBS-CC20 assessments.
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Facial-state assessment is performed under a white light source and at a fixed angle using {4 REIFF ('You
Look Good Today"). Participants save the application-generated skin-report screenshot and submit the original
photograph captured before application analysis. The guides state that original photographs are collected
confidentially and used for research only with explicit agreement.

5. What discomforts or risks are possible?
Temporary emotional discomfort while discussing emotions or completing psychological questionnaires.
Fatigue or time burden from repeated questionnaires and daily application use.

Privacy risks associated with psychological information, communication records, and facial photographs.
Facial photographs remain sensitive identifiable data even when filenames use participant codes.

Al chat screenshots or 50-200-Chinese-character mood diaries may include private experiences, emotions, and
other sensitive participant-generated content; they are not merely adherence records.

MoodTalker and the facial-state application are third-party commercial products whose interfaces, functions, or
algorithms may change. The research team cannot access or validate their proprietary server-side algorithms.

The original guide asks participants to rate objectively and avoid prolonged extreme ratings. This instruction
may influence responses and is a potential measurement-bias limitation, not a formal scoring rule.

If you experience substantial discomfort, stop the Al conversation, questionnaire, or facial-state assessment and
contact the researcher. The research team does not provide clinical diagnosis, psychotherapy, or emergency
care. If professional help is needed, contact an appropriate counselling, mental-health, or medical service. In an
immediate emergency, contact local emergency services.

6. Are there benefits?

Daily recording or emotional-regulation exercises may increase awareness of your emotions, but no direct
personal benefit can be guaranteed. The findings may contribute to understanding the feasibility and limitations
of Al-assisted emotional support.

7. How will information be collected, stored, and used?

Study information includes online questionnaires, daily mood ratings from 1 to 10, Al-conversation screenshots
or 50-200-Chinese-character mood diaries, and, for the facial-state component, original photographs, report
screenshots, and numerical values extracted from the reports.

Analysis records use coded participant identifiers. Names, contact details, and consent communications are not
included in the statistical-analysis dataset.

Original facial photographs and identifiable application-report screenshots are stored in a password-protected
and encrypted folder managed by S.Y. Direct access to the identifiable facial-image folder is restricted to S.Y.
DingTalk and WeChat consent records are stored separately from analysis data.

Publications and presentations use aggregated or de-identified results. Original facial photographs, identifiable
screenshots, Al chat content, mood diaries, names, and contact details will not be published or placed in a
public repository.

De-identified numerical data and statistical code may be made available by the corresponding author only after
a reasonable request and subject to institutional ethical approval, the scope of consent, and privacy review.

8. Transparency note concerning data retention

A fixed retention period for original facial photographs was not specified when the study began. This is a
limitation of the original data-management arrangements. The following is a current supplementary plan
prepared after study completion and is not represented as a procedure specified in 2025: subject to institutional

Protocol Version 1.1 | 28 August 2026



Trial Protocol | Al-Assisted Emotional Regulation

confirmation, identifiable facial photographs, identifiable application-report screenshots, and consent-related
records will be retained for five years after publication or formal project closure, whichever is later, and then
securely deleted from the research computer and any authorized backup media.

9. Payment, compensation, and insurance

The available records do not document study-specific payment to participants or a study-specific clinical-trial
or research-participant insurance policy. The study was classified as minimal-risk, non-pharmacological, and
non-invasive. This paragraph is a retrospective transparency statement and is not represented as verbatim 2025
participant-facing wording.

10. Who can be contacted?

For study questions, withdrawal requests, or questions about data use, contact Sun Yuyu (S.Y.) through the
DingTalk, WeChat, or telephone channel used for recruitment. For academic correspondence, contact Associate
Professor Cao Xiaoxiao at caoxiaoxiao@cuz.edu.cn.

The study was approved before recruitment by the School of Design Arts, Communication University of
Zhejiang (CUZ-RE-2025-05; 25 May 2025). The available records do not identify a separate participant-
complaints email for an independent ethics office; none has been invented for this appendix.

Appendix 3C. Contemporaneous Participant Record Guide A
Al-conversation version - original Chinese participant-facing material

Document status: Contemporaneous operational material reproduced as a page-for-page facsimile from the
retained Word file. File metadata records creation on 16 July 2025 and modification on 13 September 2025.
The document does not state a randomized group label. Its association with the Al-intervention group is an
inference from the requirement to use MoodTalker and must be verified against contemporaneous allocation
communications. Because it was modified during the trial, it cannot by itself establish that identical wording
was sent to every participant from first enrolment onward.

Retained filename Fis%: 2k e 385 .docx

Created 16 July 2025 (document metadata)

Last modified 13 September 2025 (document metadata)

Key daily task i};g:z)sc}ilr(iately 10 minutes of MoodTalker conversation plus submission of a chat
Material status Operational guide; not a complete participant information sheet or consent form

The following four pages reproduce the retained Chinese guide without textual correction. Highlighting,
numbering, screenshots, wording, and internal inconsistencies are preserved. The facsimile is included as
source evidence; the English translation appears in Appendix 3E.
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Appendix 3C - retained Guide A, original page 1 of 4
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Appendix 3C - retained Guide A, original page 2 of 4
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Appendix 3C - retained Guide A, original page 4 of 4
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Appendix 3D. Contemporaneous Participant Record Guide B
Mood-diary version - original Chinese participant-facing material

Document status: Contemporaneous operational material reproduced as a page-for-page facsimile from the
retained Word file. File metadata records creation on 16 July 2025 and modification on 13 September 2025.
The document does not state a randomized group label. Its possible association with the comparator group is an
inference from the 50-200-Chinese-character mood-diary task and the absence of a MoodTalker instruction;
this mapping must be verified from contemporaneous allocation communications. Because the file was
modified during the trial, it cannot by itself establish that identical wording was sent to every participant.

Retained filename st 2k E iR I88 R4 .docx

Created 16 July 2025 (document metadata)

Last modified 13 September 2025 (document metadata)

Key daily task A 50-200-Chinese-character mood diary

Material status Operational guide; not a complete participant information sheet or consent form

The following four pages reproduce the retained Chinese guide without textual correction. The closing
instruction still refers to a 'conversation screenshot' although this version instructs a mood diary. That internal
inconsistency is preserved rather than silently corrected. The English translation appears in Appendix 3E.
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Appendix 3D - retained Guide B, original page 1 of 4
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Appendix 3D - retained Guide B, original page 2 of 4
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Appendix 3D - retained Guide B, original page 4 of 4
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Appendix 3E. English Translation of the Contemporaneous Participant Record Guides

Translation status: Uncertified English translation prepared for editorial and peer-review purposes. The original
Chinese facsimiles in Appendices 3C and 3D are authoritative. The translation preserves operational wording
and material inconsistencies. Application-interface screenshots are reproduced in the original Chinese and are
described rather than fully translated pixel by pixel.

Guide A: Al-conversation version
Opening

Dear volunteer, thank you for participating in this important study. Each of your records is valuable to our
understanding of the relationship between emotions and state. The following are the small daily tasks you need
to complete.

1. Talk with your AI partner
Use the "#K[A]J7 A5 =" application every day and have a conversation for approximately 10 minutes.
You may share your mood, feelings, or anything you would like to say that day.

After the conversation, save a screenshot of the chat content so that the research team can understand what you
shared.

2. Record today's facial state

Use R4 REIFF every day to capture a skin-analysis image under a white light source and at a fixed angle;
the guide states that this is important for data consistency.

After capture, save a screenshot of the skin-report page generated by the application.
3. Provide the original skin-test photograph

In addition to the report screenshot, provide the original skin-test photograph captured before application
analysis. Follow the illustrated guide to export it.

The guide states that original photographs will be collected confidentially by the research lead, used for
research analysis only with the participant's explicit agreement, and not disclosed externally.

4. Rate today's mood

Based on the day's overall experience, give the day's mood state one score from 1 to 10.

Score band Mood state

1-2 Very low

3-4 Somewhat low

5-6 Average

7-8 Relatively pleasant
9-10 Very pleasant

Verbatim meaning of the reminder: 'Rate objectively; please avoid extreme emotions (very low/very pleasant)
appearing for a long period.' This reminder may influence rating behavior and is reported as a methodological
limitation, not a validated scoring rule.
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End-of-day reminder: send the above three screenshots - conversation screenshot, skin-report screenshot, and
mood score - together to the research lead.

Guide B: mood-diary version
Opening

The opening thanks the volunteer and explains that daily records are valuable for understanding the relationship
between emotions and state.

1. Write a 50-200-Chinese-character mood diary

Record the day's mood, for example, feeling happy after reading a good book or feeling unlucky and unhappy.
The guide says that detailed disclosure is not required but that genuine mood feedback is desired.

2. Facial-state and original-photograph tasks

The white-light, fixed-angle facial capture, skin-report screenshot, original photograph, confidentiality
assurance, and 1-10 mood-rating instructions are substantively the same as in Guide A.

Preserved inconsistency

Although Guide B replaces the Al-conversation task with a mood diary, its closing reminder still asks for the
same three screenshots and names a 'conversation screenshot.' The retained file does not explain whether this is
a template residue, whether a diary screenshot was intended, or whether participants received additional
clarification. No single interpretation is imposed retrospectively.

Implications for the protocol appendices
The contemporaneous participant-facing daily mood scale is 1-10; the earlier 0-10 wording is corrected.

Guide A documents an approximately 10-minute daily MoodTalker interaction and collection of chat-content
screenshots.

Guide B documents a structured 50-200-Chinese-character daily mood diary; if this was the comparator task,
the comparator was not purely usual routine.

Both guides document white-light and fixed-angle instructions, report screenshots, and collection of original
facial photographs.

Neither guide is a full participant information sheet or consent form, and neither retained filename states a

randomized group label.

Appendix 4. Oral Informed-Consent Script and Documentation Procedur

Appendix 4A. Chinese consent explanation / Hii& 4A: HRNANERIERAA
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TREF . BIEAHI TR TN PN o BATTIEFETT J N\ T R Bl 175 45 18 T %0 O BEAR AL 55 1 IR A
RGN BT WEFE LA B2 Be Bt 2R BT R . JF CARFHE B #E (CUZ-RE-2025-05,
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Appendix 4. Remote Informed-Consent Script and Documentation Procedure

Appendix 4B. English translation

Document status: Retrospectively reconstructed in August 2026 from the ethics record, DingTalk/WeChat
communications, study procedures, and implementation materials, and revised after review of two
contemporaneous Participant Record Guides. The guides document some participant-facing daily tasks but are
not complete consent forms and do not by themselves establish explicit consent for collection of Al-chat
screenshots, mood diaries, or facial materials. Actual consent scope must be determined from retained time-
stamped communications or contemporaneous records. Existing records must not be supplemented or
backdated as historical records.

Researcher opening statement

Hello, I am Sun Yuyu, a researcher on the study 'Effects of Al-Assisted Emotional Regulation on Psychological
Wellbeing and Facial-State Perception.' The study is conducted by the School of Design Arts, Communication
University of Zhejiang, and received ethics approval (CUZ-RE-2025-05; 25 May 2025). Before you decide
whether to participate, I will explain the purpose, procedures, possible risks, privacy protections, and your right
to withdraw. Please decide freely after you understand the information, and ask any questions you may have.

Information to be explained
1. Purpose

The study examines whether 42 days of Al-assisted conversational emotional regulation are associated with
changes in positive and negative affect, anxiety and depressive symptoms, self-esteem, subjective well-being,
and daily mood. It also explores whether psychological changes are accompanied by changes in commercial
application-generated facial-state indicators. The facial indicators are not medical diagnoses.

2. Random assignment

After baseline assessment, you will be assigned to one of two daily tasks by a computer-generated random
sequence and cannot choose the assignment. Retained Guide A requires approximately 10 minutes of daily
MoodTalker use and submission of a chat screenshot. Retained Guide B requires a 50-200-Chinese-character
daily mood diary. The files do not state group labels, so their intervention/comparator mapping must be verified
from contemporaneous allocation communications.

3. Study tasks

The study lasts 42 days. Each day, complete the Al conversation and screenshot or the 50-200-Chinese-
character mood diary specified in the guide received, provide one daily mood rating from 1 to 10, and complete
the scheduled PANAS, GAD-7, PHQ-9, Rosenberg Self-Esteem Scale, and SWBS-CC20 assessments.

4. Facial-state component

If you participate in the facial-state component, use /4 REIFFE ('You Look Good Today') under a white
light source and at a fixed angle, save the application-generated skin-report screenshot, and submit the original
photograph captured before application analysis. The research team extracts estimated skin age and
comprehensive skin score from the report. Original facial photographs can identify you and are sensitive data.

5. Possible risks

Possible risks include temporary emotional discomfort, questionnaire fatigue, and privacy concerns. Al-chat
screenshots, mood diaries, and facial photographs may contain sensitive information. The retained guide's
request to avoid prolonged extreme ratings may also influence response choices. If you experience substantial
discomfort, you may stop immediately and contact the researcher. Seek professional psychological or medical
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support when needed. Neither this study nor MoodTalker replaces clinical diagnosis, psychotherapy, or
emergency care.

6. Voluntary participation and withdrawal

Participation is voluntary. You may decline, stop any procedure, or withdraw at any time without penalty. You
may provide a reason if you wish. Requests concerning continued use of already collected data will be handled
according to the scope of consent, institutional requirements, and privacy obligations.

7. Privacy and data use

Analysis records use participant codes; names, contact details, and consent communications are stored
separately. Publications will contain only aggregated or de-identified results. Original facial photographs,
identifiable screenshots, Al-chat content, mood diaries, and contact details will not be made public.

8. Contact

For study questions or withdrawal, contact Sun Yuyu through the DingTalk, WeChat, or telephone channel
used for recruitment. For academic correspondence, contact Associate Professor Cao Xiaoxiao at
caoxiaoxiao@cuz.edu.cn.

Check understanding and invite questions

The researcher should ask: Do you understand the study purpose, the 42-day procedures, and random
assignment? Do you understand the possible discomforts, privacy risks, and your right to withdraw at any time?
Do you have any questions? Questions should be answered before consent is requested.

Final confirmation for study participation

Have you understood the study purpose, procedures, possible risks, and privacy protections explained above?
Have you had an opportunity to ask questions and received answers you can understand?

Do you understand that participation is voluntary and that you may stop or withdraw at any time?

Do you agree to participate in the 42-day study and permit the research team to collect, analyse, and report your
study data in aggregated form as described above?

Consent may be documented only after the participant gives an explicit affirmative response to all questions.
Silence, non-response, or questionnaire completion alone must not be treated as consent.

Separate confirmation for sensitive emotional content and facial materials
When a study task requires an Al-chat screenshot or a 50-200-Chinese-character mood diary, ask separately:

'Do you agree that the research team may collect and retain your Al-chat screenshots or mood diaries for the
research purposes described above, and do you understand that these materials may contain private experiences
and sensitive emotional content and will not be publicly disclosed or placed in a public repository?'

For a participant in the facial-state component, also ask separately:

'Do you agree that the research team may collect and retain your original facial photographs and application-
report screenshots for the research purposes described above, and do you understand that these materials can
identify you and will not be publicly disclosed or placed in a public repository?'

The corresponding sensitive materials may be collected only after explicit agreement. Silence, task completion,
or general study consent must not be substituted for the relevant confirmation. The operational guides
document a submission request but do not by themselves prove that separate consent was obtained.

Suggested DingTalk/WeChat confirmation text
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General study consent: I have read and understood the study information, had an opportunity to ask questions,
and understand that participation is voluntary and that I may withdraw at any time. I agree to participate in the
42-day study and permit the research team to collect, analyse, and report the study data in aggregated form as
described

Sensitive emotional-content consent: I agree that the research team may collect and retain my Al-chat
screenshots or mood diary for the stated research purposes. I understand that these materials may contain
private experiences and sensitive emotional content and will not be publicly disclosed or placed in a public
repository.

Facial-state component consent (only for participants in this component): I agree that the research team may
collect and retain my original facial photographs and application-report screenshots for the stated research
purposes. I understand that these materials can identify me and will not be publicly disclosed or placed in a
public repository.

Appendix 4. Remote Informed-Consent Script and Documentation Procedure

Appendix 4C. Consent documentation procedure

Document status: This procedure describes how existing consent evidence is to be identified and presented in
the retrospective protocol file after review of the contemporaneous Participant Record Guides. The guides
document operational submission requests but are not, by themselves, proof of explicit informed consent. This
procedure does not authorize creation of substitute historical records, reconstruction of telephone transcripts, or
backdating of any signature or confirmation.

1. DingTalk or WeChat consent

Provide or explain the participant information through the same remote communication channel used for
recruitment.

Invite questions and respond before requesting consent.

Request an explicit written confirmation of general study consent. Where the assigned task includes Al-chat
screenshots or mood diaries, identify any separate confirmation concerning collection of that sensitive
emotional content. If the person is in the facial-state component, identify the separate facial-data confirmation.

Retain the time-stamped chat record showing the study explanation and the participant's affirmative
confirmation. Store it separately from the coded statistical-analysis dataset.

Do not edit the timestamp, participant response, or historical message content. Any current supplementary
authorization must carry its actual current date and be labelled as supplementary.

2. Telephone consent

Explain the study using the consent topics in Appendix 4A and confirm that the participant has had an
opportunity to ask questions.

Obtain an explicit oral affirmative response to general study participation and, where applicable, separate
affirmative responses concerning collection of Al-chat screenshots or mood diaries and collection and retention
of original facial photographs and report screenshots.

The telephone calls used during the study were not audio-recorded, and no verbatim recordings or transcripts
are available. Do not create a reconstructed transcript or a participant-signed 2025 form after the event.

Any contemporaneous researcher note that already exists may be retained as supporting documentation. A new
note prepared in 2026 may describe the available evidence but must be dated in 2026 and clearly labelled as
retrospective.
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3. Minimum fields for indexing existing consent evidence

Participant code Coded study identifier; do not place the participant's name in the analysis dataset
Communication channel DingTalk / WeChat / telephone

Use the original electronic timestamp or date from an existing contemporaneous

Date and time
record

Researcher who provided the explanation or obtained the confirmation, if

Researcher
documented

Explicit affirmative confirmation documented: Yes / No / not verifiable from

General study consent .
y retained record

Emotional-content Not applicable / explicit confirmation for Al-chat screenshots or mood diary
records documented / not verifiable from retained record

Not applicable / explicit affirmative confirmation documented / not verifiable

Facial-state component .
P from retained record

Questions or concerns Briefly reference the existing record; do not reconstruct unrecorded dialogue

Restricted record location or file reference; do not copy identifiable content into

Evidence location .
the analysis dataset

4. Record-integrity statement

For DingTalk and WeChat, the available time-stamped electronic communication is the primary evidence of
consent. For telephone consent, the study did not create audio recordings or verbatim transcripts. The retained
Participant Record Guides support that participants were instructed to submit certain materials, but a task
instruction is not equivalent to a documented affirmative consent response. The protocol appendix therefore
reports the limitation transparently. No missing individual consent record should be replaced with a newly
created historical-looking form. Any later confirmation or authorization must be voluntary, current-dated, and
described as supplementary rather than original consent.

5. Separation and access

Consent-related communications may contain names, account details, telephone numbers, or other direct
identifiers. They are maintained separately from the coded analysis dataset and used only to document the
consent process or respond to an authorized ethics, editorial, or institutional review. They must not be included
in publications or routine data-sharing responses.

6. Translation statement

The Chinese text in Appendix 4A is the operative language reconstruction for a Chinese-speaking participant
population. Appendix 4B is an English translation prepared for editorial and peer-review purposes. If a
discrepancy is identified, the Chinese reconstruction and the available contemporaneous Chinese
communications should be reviewed together; neither reconstruction overrides the original time-stamped
records.
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Appendix 5. Positive and Negative Affect Schedule (PANAS)

Document status: The 20 Chinese affect descriptors and five response anchors below are reproduced from the
instrument table supplied by the research team for protocol compilation. The supplied transcription contained
the apparent typographical error "F )" in Item 9; this has been corrected to "#F 1" (enthusiastic),
consistent with the retained Chinese PANAS wording. The English descriptors, administration notes, and
scoring rules were added in August 2026 for protocol review and have not been backdated. The exact time-
reference sentence displayed in the original online form was not available in the materials supplied for this

appendix and is therefore not presented as a verbatim instruction.

AS.1 Instrument and Response Format
The study used the 20-item Chinese Positive and Negative Affect Schedule. Participants selected one response
for each affect descriptor using a five-point scale: 1 = JL3E¥#A (very slightly or not at all), 2 = [/ (a

little), 3 = FZEFE R (moderately), 4 = FLi % (quite a bit), and 5 =}z H £ (extremely). The PANAS was

scheduled at the weekly psychological-assessment occasions during the 42-day study. The principal data-
completeness-based analysis used the Week 3 and Week 6 observations.

Chinese version used in the study; English descriptors are supplied for protocol review.

No. BE /Item 1 2 - : 4 J
JVFEAR | BRD hWERE | WRE wREE

1 | BGEY (Interested)

2 | .LWiRY (Distressed)

3 | KEME TR (Excited)

4 | DFIARTHY (Upset)

5 | 38k ERY (Strong)

6 | WIKAY (Guilty)

7 | ZMERY (Scared)

8 | BEM (Hostile)

9 | #IEM (Enthusiastic)

10 | HZERY (Proud)

11 | By (Irritable)

12 | ALk (Alert)

13 | #EZERY (Ashamed)

14 | &25HEW (Inspired)

15 | %73knY (Nervous)

16 | EEHEIRER (Determined)

17 | HEJIHE T (Attentive)
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No. B /Ttem VRER | WS | hSEE | WRE | RS

18 | ARSEANEH) (Jittery)

19 | A 119 (Active)

20 | EMWH (Afraid)

AS.2 Scoring

Positive Affect (PANAS-PA): Items 1, 3, 5, 9, 10, 12, 14, 16, 17, and 19 were summed. The possible subscale
score ranged from 10 to 50, with higher scores indicating greater positive affect.

Negative Affect (PANAS-NA): Items 2, 4, 6, 7, 8, 11, 13, 15, 18, and 20 were summed. The possible subscale
score ranged from 10 to 50, with higher scores indicating greater negative affect.

No PANAS items were reverse-scored. PANAS-PA and PANAS-NA were analyzed as separate subscales; a
combined 20-item total score was not used.

AS.3 Missing Data and Analysis

For the principal change-score analysis, participants required a valid PANAS subscale score at both Week 3
and Week 6. A participant missing the relevant subscale score at either time point was excluded only from that
corresponding analysis. No missing PANAS value was imputed, and no retrospective item-level imputation
rule was introduced during protocol compilation. Analyses retained participants in their originally assigned
groups but were available-case rather than intention-to-treat analyses.

A5.4 Sources

The instrument structure and scoring follow Watson, Clark and Tellegen (1988). The Chinese item wording
corresponds to the 20-item version examined for use in Chinese populations by Huang, Yang and Ji (2003).
Full citations are included in the protocol References.

Appendix 6. Generalized Anxiety Disorder-7 and Patient Health
Questionnaire-9

Appendix 6A: GAD-7 Chinese version used in the study

58 AL | M | JLF

Fe 2 wh | x| bxm | &R

1 TERLEPRN ., EA 2 /D2 EE Kok, BB A%?

2| EEPRE, EXELEE B CAE DA PSR R U %

30| FEREWE, GO B AL BT AN HE DU FRR L ?

"/

H
4 | WERPA, RS E AR A S

S| AL, AT UG LA R I

EL
&
6 | BEPR, BRI RS A B

7o | FERE R ORI AR BN R MR P B 2 A i TR
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Appendix 6B: PHQ-9 Chinese version used in the study

¥ = Sy [E
2 &H x| | rxm | wx

U ERLEFH . A% DR NG TR e

2 | WEPEN, B H SR I B e 2K 4Rt Dl A AR R o 2

30| fEd KA, GERENR I BUNBE R BN RS R A SR P

4| WERPAE, BRSBTS I REOMA £ e

5 | FELEPHN, BRGEABMRARSGS EHEE, SEARELIRAL?

WX, BREFENHCRE. 353 CRRNE S1ER NSRBI

6 oo

o | EERLEPA . ORI RS S B TAR SR AR UL K A
R

o HEPHE, BREHPHEINESEE, SBIAZ. BREsh, RwH T
#h

9 | FEL XM, BRGFIERISER S R AT 0% A SR ke

Appendix 6C. Administration, Scoring, and Screening Rules

The GAD-7 and PHQ-9 were administered through the standardized online questionnaire at the psychological-
assessment time points specified in Appendix 2. Both instruments asked participants to report the frequency of
relevant symptoms during the preceding two weeks. Because the questionnaires were administered repeatedly
during the 42-day study period, the recall periods of consecutive weekly assessments overlapped. This feature
should be considered when interpreting within-participant changes over time.

For both instruments, each item was rated using the following four response categories: 0 =not atall, 1 =
several days, 2 = more than half the days, and 3 = nearly every day.

The GAD-7 total score was calculated by summing the seven item scores, yielding a possible range of 0-21.
Higher scores indicated greater anxiety-symptom severity. Conventional descriptive categories were 0—4,
minimal anxiety; 5-9, mild anxiety; 10-14, moderate anxiety; and 15-21, severe anxiety.

The PHQ-9 total score was calculated by summing the nine item scores, yielding a possible range of 0-27.
Higher scores indicated greater depressive-symptom severity. Conventional descriptive categories were 0—4,
minimal depression; 5-9, mild depression; 10—14, moderate depression; 15—19, moderately severe depression;
and 20-27, severe depression.

For eligibility screening in this trial, individuals with a GAD-7 score of 15 or higher or a PHQ-9 score of 20 or
higher were excluded. These thresholds were used as trial-specific safety and eligibility criteria and were not
regarded as clinical diagnoses. The questionnaires were research screening and outcome instruments and were
not substitutes for evaluation by a qualified mental-health professional.

Appendix 6D. Missing Data and Safety-Sensitive Responses

No item-level value was imputed retrospectively. When a valid total score could not be calculated from the
retained questionnaire record, the corresponding scale score was treated as missing. For a comparison between
two assessment occasions, the participant was included for that outcome only when a valid score was available
at both relevant time points.
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PHQ-9 Item 9 concerns thoughts of death or self-harm and was therefore treated as a safety-sensitive item.
Questionnaire collection was conducted for research purposes and was not represented as a continuously
monitored crisis-detection service. Any psychological distress, self-harm concern, or other safety issue
communicated directly to the research team was handled in accordance with the Safety and Psychological-
Distress Response Procedure provided in Appendix 12.

The GAD-7 and PHQ-9 scores were used to quantify symptom severity and change over time. They were not
used independently to establish a psychiatric diagnosis or to provide clinical treatment recommendations.
Appendix 6E. Instrument and Document-Status Statement

The Chinese item wording and response categories presented in Appendices 6A and 6B were transcribed from
the retained version of the online questionnaire used in the study. They were not newly administered or
retrospectively altered on the basis of the study results. This appendix was compiled retrospectively for
transparent reporting of the completed study and was not backdated.

The designation “GAD-7" should be retained only if the seven administered items correspond to the standard
GAD-7 content. If the archived questionnaire demonstrates that materially modified anxiety items were
administered, the instrument should instead be described as a study-specific seven-item anxiety-symptom
questionnaire, and standard GAD-7 severity categories should not be applied.

Instrument References

Spitzer, R. L., Kroenke, K., Williams, J. B. W., and Lowe, B. A brief measure for assessing generalized anxiety
disorder: the GAD-7. Archives of Internal Medicine 166, 1092—-1097 (2006).

Kroenke, K., Spitzer, R. L., and Williams, J. B. W. The PHQ-9: validity of a brief depression severity measure.
Journal of General Internal Medicine 16, 606—613 (2001).

Tong, X., An, D., McGonigal, A., Park, S. P., and Zhou, D. Validation of the Generalized Anxiety Disorder-7
among Chinese people with epilepsy. Epilepsy Research 120, 31-36 (2016).

Wang, W. et al. Reliability and validity of the Chinese version of the Patient Health Questionnaire (PHQ-9) in
the general population. General Hospital Psychiatry 36, 539-544 (2014).

Appendix 7. Rosenberg Self-Esteem Scale

Appendix 7A: RSES Chinese version used in the study

a2 #&H RS iy AMEE BARE
|| BREACRE-TANEIA. 2
D5 HA NAER] — K L
2 TR A O AV A5
5 | REUR. HBUE TN A G
MR -

4 | RAEBRZ BN —FEHE T
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8 | RAEKENACWMEELEE,
9 | FHLENF IS A 2L,
10 FIFHE I A C— TR

Appendix 7B. Administration and Response Coding

The Rosenberg Self-Esteem Scale was administered through the standardized online questionnaire at the
psychological-assessment time points specified in Appendix 2. Participants indicated the extent to which each
statement described them using four response categories: very consistent, consistent, inconsistent, and very
inconsistent.

For the coding system used in this study, responses to positively worded Items 1, 2, 4, 6, and 7 were scored as
follows: very inconsistent = 1, inconsistent = 2, consistent = 3, and very consistent = 4. Negatively worded
Items 3, 5, 8, 9, and 10 were reverse scored: very consistent = 1, consistent = 2, inconsistent = 3, and very
inconsistent = 4.

The order in which the response categories appeared on the questionnaire should not be interpreted as the
numerical coding order. The coding described above must correspond to the coding retained in the study
dataset.

Appendix 7C. Total Score and Interpretation

The ten decoded item scores were summed to produce a total score ranging from 10 to 40. Higher total scores
indicated higher global self-esteem. The scale score was treated as a continuous research outcome.

No universal diagnostic threshold was applied. The RSES was not used to diagnose a mental disorder or to
determine eligibility for clinical treatment. Changes in the total score were interpreted as changes in self-
reported global self-esteem within the context of this study.

No missing item was imputed retrospectively. When a valid total score could not be calculated from the
retained questionnaire record, the score for that assessment occasion was treated as missing. A participant was
included in a comparison between two assessment occasions only when a valid score was available at both
relevant time points.

Appendix 7D. Instrument and Document-Status Statement

The Chinese item wording and response categories reproduced above were taken from the retained online
questionnaire used in the study. The appendix documents the version administered to participants and does not
represent a newly created post-study translation. The scoring description was compiled retrospectively from the
questionnaire and analysis records and was not backdated.

Before submission, the research team verified the item order, reverse-scoring key, and numerical coding against
the retained questionnaire and analysis dataset. No score was retrospectively recoded solely to obtain a more
favorable result.

Instrument Reference

Rosenberg, M. Society and the Adolescent Self-Image. Princeton University Press, Princeton, NJ (1965).
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Appendix 8. Brief Subjective Well-Being Scale for Chinese Citizens (SWBS-
CC20)

Appendix 8A: SWBS-CC20 Chinese version used in the study
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Note . The SWBS-CC20 consists of 20 items rated from I to 6. Items 4, 5, 6, 9, 10, 11, 13, 15, 17, 18, and 20
are reverse scored. Item scores are summed to yield a total score ranging from 20 to 120, with higher scores

indicating greater subjective well-being.
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Appendix 8B. Administration and Response Coding

The Brief Subjective Well-Being Scale for Chinese Citizens consists of 20 items and is referred to in this
protocol as the SWBS-CC20. It was administered through the standardized online questionnaire at the
psychological-assessment time points specified in Appendix 2.

Each item was rated on a six-point Likert-type scale:

1 = strongly disagree

2 = disagree

3 = slightly disagree

4 = slightly agree

5 = agree

6 = strongly agree

Items 4, 5, 6,9, 10, 11, 13, 15, 17, 18, and 20 were negatively worded and were reverse scored. For these items,

the recoded score was calculated as 7 minus the original item score. Accordingly, an original response of 1 was
recoded as 6,2 as 5,3 as4,4as3,5as2,and 6 as 1.

Appendix 8C. Total Score and Interpretation

After reverse scoring the negatively worded items, all 20 item scores were summed. The raw total score ranged
from 20 to 120, with higher scores indicating greater subjective well-being.

The SWBS-CC20 assesses subjective well-being across culturally relevant domains, including physical-health
experience, psychological-health experience, goal and value experience, self-acceptance, satisfaction and
abundance, growth and development, confidence in society, psychological balance, interpersonal adaptation,
and family atmosphere. In this trial, the total score was used as the principal SWBS-CC20 outcome unless
otherwise specified.

The SWBS-CC20 score was treated as a continuous research measure. No clinical diagnostic threshold was
applied, and the instrument was not used to diagnose a mental disorder or determine the need for clinical
treatment.

No missing item was imputed retrospectively. When a valid total score could not be calculated from the
retained questionnaire record, the corresponding assessment was treated as missing. For a comparison between
two assessment occasions, a participant was included only when a valid score was available at both relevant
time points.

Appendix 8D. Instrument Identity and Document-Status Statement

The instrument used in this study was the 20-item Brief Subjective Well-Being Scale for Chinese Citizens
(SWBS-CC20). It was not the five-item Satisfaction With Life Scale commonly abbreviated as SWLS. All
references to “SWLS” in earlier drafts of the manuscript or protocol should therefore be replaced with “SWBS-
CC20” where they refer to the instrument reproduced in this appendix.

The Chinese item wording and response categories presented above were transcribed from the retained online
questionnaire used in the study. The questionnaire was not newly administered or rewritten after the study
results became known. This appendix was compiled retrospectively to document the completed study and was
not backdated.

The reverse-scoring key and total-score calculation were verified against the retained questionnaire and
analysis dataset. No alternative weighting or retrospective item selection was introduced.
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Instrument References

Xing, Z. J. Developing the Brief Subjective Well-Being Scale for Chinese Citizens [in Chinese]. Chinese
Journal of Behavioral Medical Science 12, 703—705 (2003).

Huang, L. Q., and Xing, Z. J. A nationwide study on the Subjective Well-Being Scale for Chinese Citizens
(SWBS-cc). International Journal of Applied Psychology 9, 117-127 (2019).
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Appendix 9. Daily Mood-Rating Item

Document status: The original participant-facing Chinese instruction and the 1-10 response format were
verified fiom retained study materials and research-team records. This appendix was compiled in August 2026
to document administration and analysis. It has not been backdated and should not be interpreted as a
separately validated instrument.

A9.1 Participant-Facing Item
Original Chinese instruction (verbatim): {541 5210 5% 24 H OV o
English translation for protocol review: Please truthfully record your mood for the day.

Response format: Participants entered one whole-number rating from 0 to 10, where 0 indicated very poor
mood and 10 indicated excellent mood. Higher values therefore represented a more favorable self-rated mood
for that day.

A9.2 Administration

The item was completed once daily by participants in both the intervention and usual-routine control groups on
Days 1-42. The same online recording format was used throughout the study. A missed daily entry remained
missing; no numerical value was imputed for an uncompleted day.

A9.3 Scoring and Analysis

The recorded integer was used directly as the daily item score. Under the retained study coding scheme, higher
numerical values were interpreted as indicating a more favorable self-rated mood for that day. No items were
reverse-scored. For participant-level summaries, the mean daily mood score was calculated as the sum of all
available daily scores divided by the number of completed daily ratings. The number of completed days was
retained as an adherence and data-completeness indicator. Group-level time-series plots were descriptive, and
the daily mood analysis was exploratory rather than a confirmatory clinical endpoint.

A9.4 Interpretation

This was a study-specific single-item rating and was not presented as a validated psychometric scale. No
diagnostic threshold or clinical cut-off was applied. Results should be interpreted as subjective daily mood
reports and not as a measure of a psychiatric disorder or as a substitute for a validated multi-item outcome
instrument.
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Appendix 10. Facial-State Assessment Operating Instructions

Document status: The facial-assessment instructions reproduced below are present in two retained participant
guides. Retained file metadata identifies creation on 16 July 2025 and modification on 13 September 2025; the
facial-assessment wording 1s the same in both guides. The Chinese excerpts are reproduced verbatim. The
English transiations and explanatory implementation notes were added in August 2026 for protocol review and
have not been backdated. The retained files establish the content of the guides but do not independently prove
that identical wording was sent to every participant on every assessment day.

A10.1 Application and Assessment Schedule

Facial-state assessments were completed using R4 K E I (descriptive English translation: "You Look
Good Today"), a commercially available Al-assisted skincare application developed and operated by Hangzhou

C2H4 Internet Technology Co., Ltd. (i) LL B H.1E M B A FR 22 7). The application was independent of

MoodTalker and was used only for the facial-state component. Participants in this component completed one
assessment each day from baseline (Day 0) through Day 42, yielding up to 43 assessment occasions per
participant.

A10.2 Verbatim Participant-Facing Chinese Instructions

Daily facial assessment: 4 Ki& i FH“UR 4 REEFEAPP, fEH GG BE M BN — KRR 4T
B G s — SR ) -

Save the application report: 1&iCf5%: R THJGE, BEIIRFE APP A iR IR & 00 (225 T 7 7wl
B .

Provide the original photograph: &7 APP I B2, T AT EARFEALY KA LA Mk (BP
APP S BT RT IR ARSR B ) o W 2 1E S5 T T BURTE S T 1R

Confidentiality statement: 575000 3X 28 545 IR K A 78 058 N TR DR B A . A YEVR BB IR =
T A S TR, g% oMt o

A10.3 English Translation for Protocol Review

Daily facial assessment: Each day, please use the “’You Look Good Today” application to take a skin-analysis
photograph under white lighting and from a fixed angle. This is important for data consistency.

Save the application report: After completing the photograph, please take and save a screenshot of the skin-
condition report page generated by the application, referring to the example image provided in the guide.

Provide the original photograph: In addition to the screenshot of the application report, please provide the
original facial photograph taken before the application performed its analysis. Please follow the illustrated
instructions in the participant guide to export the photograph.

Confidentiality statement: The original photographs will be collected and kept confidential by the research
lead. They will be used for research analysis only with the participant's explicit consent and will not be publicly
disclosed.

A10.4 Operational Implementation

1. Timing. Participants were asked to complete one assessment daily from Day 0 through Day 42 and, where
practicable, at approximately the same time of day.
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2. Imaging conditions. Participants were asked to use white lighting and a fixed facial-camera angle. They
were also encouraged, where practicable, to use the same application and maintain similar facial positioning
and imaging conditions across days.

3. Image capture. At each assessment, the participant captured the original facial photograph used by the
application for its automated analysis.

4. Report capture. After the application generated the facial skin-analysis report, the participant saved a
screenshot of the report page.

5. Submission and retention. Participants were instructed to provide both the original facial photograph and
the corresponding report screenshot to the research lead as part of the daily study record.

6. Readability check. S.Y. checked whether submitted report screenshots were sufficiently complete and
readable for extraction of the numerical outcomes.

A10.5 Application Outputs and Use in the Study

The application-generated report provided the estimated skin-age and comprehensive skin-score values used in
the study. S.Y. extracted and coded these numerical values from the saved reports. Daily values from Day 0
through Day 42 were used to describe trajectories, whereas the inferential comparison focused on Day 0 and
Day 42. The original photographs were retained as identifiable source materials but were not independently
analyzed using a separate validated facial-analysis algorithm.

A10.6 Confidentiality, Storage, and Access

Participants in the facial-state component were explicitly informed that the research team would collect and
retain both the original facial photographs and the application-report screenshots. These materials were stored
in a dedicated password-protected and encrypted folder on a computer under the custody of S.Y. Direct access
to the identifiable facial-image folder was restricted to S.Y. Coded participant identifiers were used where
practicable, but the original facial photographs were treated as inherently identifiable visual data. They are
excluded from public data sharing and will not be reproduced in publications or presentations. Retention and
secure-destruction arrangements are described in Section 11.3 of this protocol.

A10.7 Standardization and Interpretation Limitations

The instructions requested white lighting and a fixed angle, but the study was conducted in participants'
naturalistic settings. Lighting intensity, imaging device, camera settings, facial positioning, temperature,
humidity, and application version were not experimentally controlled or independently verified at every
assessment. The research team did not have access to the application's proprietary image-processing algorithm,
training data, parameter settings, score-construction procedures, or server-side version records. The estimated
skin-age and comprehensive skin-score values must therefore be interpreted as exploratory commercial-
application outputs rather than validated dermatological, physiological, or diagnostic measurements.

A10.8 Missing or Unusable Assessments

A missed assessment, unavailable original photograph, missing report screenshot, or unreadable report
remained missing in the study record. No facial-state value was imputed from a photograph when the
corresponding application-generated numerical report was unavailable or unreadable. The inferential facial-
state analysis was restricted to participants with complete and readable Day 0 and Day 42 reports.
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Appendix 11. Ethics Approval Documentation

Appendix 11A: Cover page

Ethics approval body: School of Design Arts, Communication University of Zhejiang
Approval number: CUZ-RE-2025-05

Approval date: 25 May 2025

Approval status: Approved before participant recruitment

First participant enrolled: 17 July 2025
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Appendix 11B: Original Chinese ethics approval, original page 1 of 2
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Appendix 11B: Original Chinese ethics approval, original page 2 of 2
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Appendix 11C: English translation, original page 1 of 2

Human Participant Research Ethics Review Record

Project Title:
“Research on Al-Based Emotional Regulation and Digital Faclal-State

Improvement”

Principal Investigator: Sun Yuyu
Supervising Professor: Cao Xlaoxlao, Assoclate Professor

Institution; School of Design Arts, Communication University of Zhejiang

1. Research Description

This study Is a human behavioral cbservational study based on Al-assisted
emotional intervention. The research mainly explores the potential effects of
emotional regulation on psychological states and faclal-state changes through Al
conversations, emotional records, self—report scales, and facial-state data

collection.

The study does not involve:

1. Drugs, medical devices, or invasive procedures;
2. Biological sample collection;

3. Medical treatment interventions;

4, High-risk psychological induction;

5. Mlncr _p:_articlpﬁnts‘

This study Is classified as a minimal-risk human participant study.
2. Participant Protection Measures
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Appendix 11C: English translation, original page 2 of 2

1. All participants voluntarily participated and were informed of the research content
before participation;

2. Participants were allowed to withdraw from the study at any time;

3. All data were analyzed anonymously;

4. Research data were used solely for academic research purposes and no personal
private information was publicly disclosed;

6. Faclal images and related data were not used for commercial purposes or

personal identification.

3. Ethics Statement

This study complies with the fundamental ethical principles of academic research,
including voluntary participation, informed consent, privacy protection, and data
anonymization. The project presents low risk and does not involve clinical medical

intervention.

After review, this study is approved as a minimal-risk human participant research

project for institutional ethics record filing.

Approval No.: CUZ-RE-2025-05
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Appendix 12. Safety and Psychological-Distress Response Procedure

Document status: No separate contemporaneous written safety SOP was retained. This procedure was
retrospectively reconstructed in August 2026 fiom the ethics materials, participant-communication and
withdrawal records available to the investigators, and research-team verification. It summarizes the response
approach reported by the investigators as used during the study. It is not evidence that a standalone written
SOP existed before recruitment and has not been backdated.

A12.1 Purpose and Scope

The purpose of this procedure is to document how the research team responded, or would have responded if
required, when a participant reported psychological distress, anxiety-related concerns, fatigue or discomfort
associated with repeated assessments, privacy concerns, or a wish to discontinue participation. The study was a
minimal-risk, non-pharmacological behavioral study. MoodTalker and the research team did not provide
clinical diagnosis, psychotherapy, emergency intervention, or crisis services.

A12.2 Identification of a Concern

A concern could come to the research team's attention through a participant's direct message in DingTalk or
WeChat, a telephone conversation, a request to pause or withdraw, or another communication during follow-up.
Questionnaire responses and daily mood ratings were research outcomes and were not treated as clinical
diagnoses. The study did not use automated crisis detection, continuous clinical surveillance, or real-time
review by a mental-health professional, and the Al system was not relied upon to identify or manage clinical
risk.

A12.3 Response Steps

1. Receive and acknowledge the concern. S.Y ., as the principal participant-contact person, acknowledged the
participant's report and obtained only the information needed to understand the immediate concern and the
participant's wish regarding continued participation.

2. Pause study activities when appropriate. The participant was advised that they could stop the Al-guided
conversation, questionnaire, facial-state assessment, or all study activities without penalty. No participant was
required to continue an interaction that caused discomfort.

3. Assess urgency through direct communication. The researcher clarified whether the concern appeared to
involve transient discomfort, a request for support, or an urgent threat to the participant's immediate safety.
This communication was not a clinical diagnostic assessment. If a participant had reported imminent danger, an
inability to remain safe, or an immediate risk of self-harm, the participant would have been instructed to
contact local emergency services or attend the nearest emergency department and, where feasible, to seek
assistance from a trusted family member or other support person.

4. Escalate within the study team. S.Y. informed C.X. of material psychological-distress or safety concerns.
C.X. provided supervisory oversight and determined whether further institutional or ethics-related notification
was required. H.X. could assist with project administration and verification where necessary but did not
provide clinical treatment.

5. Recommend appropriate professional support. When a participant reported significant or persistent
psychological discomfort, the participant was advised to discontinue the relevant study activity and seek
qualified psychological or medical support. The researchers did not represent this recommendation as a
diagnosis or provide clinical counselling.
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6. Respect withdrawal and data-use choices. A participant could withdraw from some or all study procedures
at any time. The research team documented the participant's decision and handled already collected data in
accordance with the consent information, ethics approval, and the participant's expressed data-use preference
where applicable.

7. Document the event. Where records were available, S.Y. documented the coded participant identifier, date,
communication channel, nature of the concern, action taken, withdrawal status, and follow-up outcome. Direct
identifiers and detailed private communications were kept separate from the statistical-analysis dataset.

A12.4 Privacy-Related Concerns

If a participant raised a concern about facial photographs, application-generated reports, screenshots, or
consent-related communications, new collection could be paused while the participant's preference was
clarified. Identifiable facial data and consent records were maintained separately from coded analysis data.
Direct access to the encrypted folder containing identifiable facial materials was restricted to S.Y.; any
authorized backup was to remain encrypted and access-controlled.

A12.5 Oversight and Monitoring

No independent Data and Safety Monitoring Board was established because the study was small, minimal risk,
non-pharmacological, and did not include invasive procedures, clinical treatment, interim efficacy analyses, or
formal early-stopping rules. This did not remove the investigators' responsibility to respond to participant
concerns, document withdrawals and adverse events, and recommend professional assistance when appropriate.

A12.6 Recorded Safety Outcome

No serious adverse events were reported during the study period. One participant in the usual-routine control
group withdrew because of anxiety-related concerns. Because this participant had not received the Al-assisted
intervention, the withdrawal was not attributed to the Al intervention. No other adverse events or unintended
effects were reported in either group. This statement reports the available study record and does not imply that
an independent clinical safety-monitoring system was in place.

Appendix 13. Investigator Signature Page

By signing below, the investigators confirm that this retrospectively compiled protocol accurately reflects the
study as implemented, based on the available study records.

Principal Investigator Sun Yuyu
Signature / Date %\W@
Supervising Professor Cao Xiaoxiao
Signature / Date %}/
Other Investigator Hou Xiangyu
Signature / Date ﬁﬂéﬁ?’
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