Supplementary Materials

Supplementary Table S1

Complete item text for all fourteen scales (seven technologies × usage/outcome scales), as actually fielded, organized by dimension. Items marked "R" are reverse-scored. All items used a 5-point Likert response format (1 = completely disagree to 5 = completely agree).

	No.
	Technology
	Dimension
	Item text
	Reverse

	1
	Social media
(Usage Scale)
	Time loss and dependence
	I often spend more time on social media than I planned
	

	2
	
	Time loss and dependence
	I unconsciously open social media apps many times a day
	

	3
	
	Time loss and dependence
	I find it hard to exit within a few minutes of opening it
	

	4
	
	Time loss and dependence
	I can stick to my own time limits for use
	R

	5
	
	Time loss and dependence
	My usage time has clearly increased vs. a year ago
	

	6
	
	Withdrawal / emotional dependence
	I feel irritated or uneasy when I cannot use it
	

	7
	
	Withdrawal / emotional dependence
	Going long without checking makes me restless
	

	8
	
	Withdrawal / emotional dependence
	I rely on it to relieve boredom or stress
	

	9
	
	Withdrawal / emotional dependence
	I habitually open it even with no new messages
	

	10
	
	Withdrawal / emotional dependence
	I can easily go a whole day without it, unaffected
	R

	11
	
	Priority conflict and life intrusion
	I can't resist checking it while doing important tasks
	

	12
	
	Priority conflict and life intrusion
	My use has affected my sleep duration
	

	13
	
	Priority conflict and life intrusion
	I have delayed work/study because of it
	

	14
	
	Priority conflict and life intrusion
	Family/friends have complained about my usage time
	

	15
	
	Priority conflict and life intrusion
	I use it even while eating or walking
	

	16
	
	Attempts to control use and failure
	I have tried to cut down but failed
	

	17
	
	Attempts to control use and failure
	I have uninstalled the app but quickly reinstalled it
	

	18
	
	Attempts to control use and failure
	I set usage reminders but often ignore them
	

	19
	
	Attempts to control use and failure
	I feel I have good self-control over my use
	R

	20
	
	Attempts to control use and failure
	Cutting down is harder than I expected
	

	21
	
	Social comparison behavior
	I compare my life with others' on social media
	

	22
	
	Social comparison behavior
	I feel upset when I get few likes/comments
	

	23
	
	Social comparison behavior
	Others' posts trigger me to re-examine my own life
	

	24
	
	Social comparison behavior
	I rarely pay attention to what others post
	R

	25
	
	Social comparison behavior
	After browsing I unconsciously compare myself with others
	

	1
	Social media
(Outcome Scale)
	Appearance / life comparison
	Seeing others' posts makes me feel inferior
	

	2
	
	Appearance / life comparison
	I compare my appearance with people I see online
	

	3
	
	Appearance / life comparison
	Others' travel/party photos make my life feel dull
	

	4
	
	Appearance / life comparison
	I rarely question my lifestyle because of social media content
	R

	5
	
	Appearance / life comparison
	I envy others' displayed “perfect life”
	

	6
	
	Self-worth contingency
	I tend to judge my worth by my social media performance
	

	7
	
	Self-worth contingency
	The number of likes/comments affects my mood that day
	

	8
	
	Self-worth contingency
	After posting I repeatedly check engagement data
	

	9
	
	Self-worth contingency
	My self-worth does not fluctuate with social media interactions
	R

	10
	
	Self-worth contingency
	Without expected feedback, I doubt whether I'm liked
	

	11
	
	Affective aftereffects
	After browsing I often feel down
	

	12
	
	Affective aftereffects
	Using it often leaves me anxious rather than relaxed
	

	13
	
	Affective aftereffects
	Long use leaves me mentally exhausted
	

	14
	
	Affective aftereffects
	Using it usually improves my mood
	R

	15
	
	Affective aftereffects
	My mood is worse after browsing than before
	

	16
	
	Loneliness and disconnection
	Despite being “connected” to many, I still feel lonely
	

	17
	
	Loneliness and disconnection
	Online interactions cannot replace real companionship
	

	18
	
	Loneliness and disconnection
	It makes me feel excluded from others' lives
	

	19
	
	Loneliness and disconnection
	The social support I feel online is genuine and sufficient
	R

	20
	
	Loneliness and disconnection
	The more I browse, the more I feel I lack real connection
	

	1
	AI companion / chatbot
(Usage Scale)
	Frequency of use and emotional dependence
	I treat the chatbot as someone I can confide in
	

	2
	
	Frequency of use and emotional dependence
	I actively chat with it every day
	

	3
	
	Frequency of use and emotional dependence
	Chatting with it makes me feel understood
	

	4
	
	Frequency of use and emotional dependence
	A day without chatting with it leaves me feeling something is missing
	

	5
	
	Frequency of use and emotional dependence
	I'd rather share personal matters with it than with people around me
	

	6
	
	Frequency of use and emotional dependence
	I treat chatting with it as a fixed part of daily life
	

	7
	
	Anthropomorphism and emotional projection
	I imagine it has genuine feelings for me
	

	8
	
	Anthropomorphism and emotional projection
	I sometimes forget I'm talking to a program
	

	9
	
	Anthropomorphism and emotional projection
	I give it a name or a “personality”
	

	10
	
	Anthropomorphism and emotional projection
	I clearly know it has no genuine feelings
	R

	11
	
	Anthropomorphism and emotional projection
	I would feel upset if the service were discontinued
	

	12
	
	Anthropomorphism and emotional projection
	I develop friend-like feelings toward it
	

	13
	
	Tendency to substitute for real socializing
	Chatting with it feels easier than with real people
	

	14
	
	Tendency to substitute for real socializing
	I have gradually reduced reaching out to real friends
	

	15
	
	Tendency to substitute for real socializing
	I think it “understands me” better than many real friends
	

	16
	
	Tendency to substitute for real socializing
	I still prioritize sharing important things with real people
	R

	17
	
	Tendency to substitute for real socializing
	When troubled, my first instinct is to turn to it rather than friends
	

	18
	
	Usage intensity and loss of control
	I use it longer than I intended
	

	19
	
	Usage intensity and loss of control
	I have tried to cut down but failed
	

	20
	
	Usage intensity and loss of control
	I can easily stop using it without being affected
	R

	21
	
	Usage intensity and loss of control
	I still chat with it late at night
	

	22
	
	Usage intensity and loss of control
	Its companionship reduces my motivation to seek real socializing
	

	1
	AI companion / chatbot
(Outcome Scale)
	Change in contact frequency
	My contact frequency with real friends/family is decreasing
	

	2
	
	Change in contact frequency
	I reach out to friends less than a year ago
	

	3
	
	Change in contact frequency
	I still regularly interact face-to-face with people around me
	R

	4
	
	Change in contact frequency
	I rely more on online (especially AI) interaction than in-person meetings
	

	5
	
	Change in contact frequency
	Deep conversations with family/friends are declining
	

	6
	
	Perceived emotional support
	Real-life socializing feels more effortful than before
	

	7
	
	Perceived emotional support
	I can still get emotional support from real relationships
	R

	8
	
	Perceived emotional support
	When in trouble, I'm unsure who around me I can confide in
	

	9
	
	Perceived emotional support
	I feel real friends understand me less than before
	

	10
	
	Perceived emotional support
	I feel less care from family/friends
	

	11
	
	Social avoidance tendency
	I've begun avoiding occasions requiring real social interaction
	

	12
	
	Social avoidance tendency
	Face-to-face socializing feels more stressful than online
	

	13
	
	Social avoidance tendency
	I'd rather cancel in-person gatherings to chat with AI alone
	

	14
	
	Social avoidance tendency
	I still enjoy and actively join offline social activities
	R

	15
	
	Social avoidance tendency
	I get distracted or want to leave social settings more easily
	

	16
	
	Relationship depth and trust
	My relationships with people around me feel more superficial
	

	17
	
	Relationship depth and trust
	I find it hard to open up to real people
	

	18
	
	Relationship depth and trust
	I trust real friends more than any AI
	R

	19
	
	Relationship depth and trust
	I feel no one truly understands the real me
	

	20
	
	Relationship depth and trust
	My willingness to build deep relationships with others is declining
	

	1
	Short-form video
(Usage Scale)
	Time loss of control
	I often browse for a long time without noticing
	

	2
	
	Time loss of control
	I find it hard to exit within 10 minutes of opening the app
	

	3
	
	Time loss of control
	I often stay up late because of it
	

	4
	
	Time loss of control
	I can accurately estimate the time I spend each session
	R

	5
	
	Time loss of control
	I meant to watch a few minutes but ended up watching hours
	

	6
	
	Time loss of control
	I open the app many times a day
	

	7
	
	Perceived algorithmic stickiness
	The recommended content always precisely grabs my attention
	

	8
	
	Perceived algorithmic stickiness
	I feel the algorithm knows my preferences better than I do
	

	9
	
	Perceived algorithmic stickiness
	I quickly swipe past uninteresting content to find the next
	

	10
	
	Perceived algorithmic stickiness
	I easily lose interest in algorithm-recommended content
	R

	11
	
	Perceived algorithmic stickiness
	I often can't stop despite telling myself “just one more”
	

	12
	
	Compulsive repetitive behavior
	I keep refreshing for “just one more”
	

	13
	
	Compulsive repetitive behavior
	I habitually open the app even with no clear purpose
	

	14
	
	Compulsive repetitive behavior
	I always browse during spare moments like waiting in line
	

	15
	
	Compulsive repetitive behavior
	I can comfortably spend spare time without it
	R

	16
	
	Compulsive repetitive behavior
	I have delayed important matters because of it
	

	17
	
	Compulsive repetitive behavior
	After stopping, I keep thinking “just a bit more”
	

	18
	
	Content dependence and emotion-driven use
	When in a bad mood I use it to distract myself
	

	19
	
	Content dependence and emotion-driven use
	When bored, my first instinct is to open the app
	

	20
	
	Content dependence and emotion-driven use
	I find it increasingly hard to tolerate unstimulating idle time
	

	21
	
	Content dependence and emotion-driven use
	I can enjoy quiet time without using my phone
	R

	22
	
	Content dependence and emotion-driven use
	The pleasure it brings makes it harder to focus on long tasks
	

	1
	Short-form video
(Outcome Scale)
	Sustained attention ability
	I find it increasingly hard to focus on one thing for long (e.g., reading, lectures)
	

	2
	
	Sustained attention ability
	I can read a long article in full without being distracted
	R

	3
	
	Sustained attention ability
	I need to check my phone frequently while doing work/study
	

	4
	
	Sustained attention ability
	My patience has clearly declined
	

	5
	
	Sustained attention ability
	Long meetings or lectures make it hard to stay focused
	

	6
	
	Attention fragmentation
	I'm easily interrupted by unrelated thoughts while working
	

	7
	
	Attention fragmentation
	I'm used to rapidly switching between tasks and content
	

	8
	
	Attention fragmentation
	I find it hard to adapt to “slow-paced” content (e.g., long videos, books)
	

	9
	
	Attention fragmentation
	I can immerse myself in one thing for a long time
	R

	10
	
	Attention fragmentation
	Fast-paced short-video content makes other content feel “too slow”
	

	11
	
	Task completion ability
	I can complete a task requiring sustained focus as planned
	R

	12
	
	Task completion ability
	I often procrastinate on important tasks due to distraction
	

	13
	
	Task completion ability
	I need special methods (e.g., Pomodoro timer) to force myself to focus
	

	14
	
	Task completion ability
	Completing a task feels more effortful than before
	

	15
	
	Task completion ability
	I often can't resist checking my phone mid-task
	

	16
	
	Cognitive fatigue
	I feel unusually exhausted after prolonged mental effort
	

	17
	
	Cognitive fatigue
	I notice my memory and reaction speed have declined
	

	18
	
	Cognitive fatigue
	I can engage in deep thinking easily without strain
	R

	19
	
	Cognitive fatigue
	Frequent switching between information sources leaves my mind “exhausted”
	

	20
	
	Cognitive fatigue
	I find it hard to settle down and think in a quiet setting
	

	1
	Sleep tracker
(Usage Scale)
	Data-checking behavior
	The first thing I do each morning is check my sleep score
	

	2
	
	Data-checking behavior
	I check sleep-related data multiple times a day
	

	3
	
	Data-checking behavior
	I can sense my sleep quality without checking device data
	R

	4
	
	Data-checking behavior
	Before sleep I habitually check the device is recording properly
	

	5
	
	Data-checking behavior
	I share my sleep data with others or on social media
	

	6
	
	Emotional reaction
	I feel anxious when the app shows “poor sleep quality”
	

	7
	
	Emotional reaction
	Poor sleep data affects my mood for the whole day
	

	8
	
	Emotional reaction
	Even if I feel I slept well, a poor score makes me doubt it
	

	9
	
	Emotional reaction
	Good or bad sleep data does not affect my mood
	R

	10
	
	Emotional reaction
	I feel nervous before bed worrying about poor data
	

	11
	
	Behavioral adjustment
	I deliberately adjust my schedule to get better sleep data
	

	12
	
	Behavioral adjustment
	I try various “tricks” to raise my sleep score
	

	13
	
	Behavioral adjustment
	I don't change my natural routine to please the device data
	R

	14
	
	Behavioral adjustment
	I have added extra “catch-up sleep” time due to poor device data
	

	15
	
	Behavioral adjustment
	I plan my sleep mainly based on device data rather than how I feel
	

	16
	
	Trust and reliance
	I trust the device's sleep data more than my own feelings
	

	17
	
	Trust and reliance
	On nights without the device, I worry I can't “track” my sleep
	

	18
	
	Trust and reliance
	I believe I can judge my own sleep without needing a device
	R

	19
	
	Trust and reliance
	Device data represents true sleep quality better than my own feelings
	

	20
	
	Trust and reliance
	Forgetting to wear the tracker leaves me unsettled all day
	

	1
	Sleep tracker
(Outcome Scale)
	Pre-sleep anxiety
	Realizing I've missed the app's “ideal bedtime” makes it harder to fall asleep
	

	2
	
	Pre-sleep anxiety
	Thinking about “tonight's data” before bed keeps me more awake
	

	3
	
	Pre-sleep anxiety
	Checking device reminders before bed makes me more tense
	

	4
	
	Pre-sleep anxiety
	My pre-sleep state of mind is calm, unaffected by device reminders
	R

	5
	
	Pre-sleep anxiety
	I suffer insomnia worrying about tomorrow's sleep score
	

	6
	
	Data-driven worry
	Checking sleep data makes me more worried rather than reassured
	

	7
	
	Data-driven worry
	I repeatedly study my sleep data trend charts
	

	8
	
	Data-driven worry
	My focus on sleep data now exceeds my focus on how rested I feel
	

	9
	
	Data-driven worry
	I can rationally view fluctuations in sleep data without overinterpreting
	R

	10
	
	Data-driven worry
	One poor sleep record worries me for days
	

	11
	
	Daytime functioning impact
	After seeing poor data I feel more tired in the day, even if actually well-rested
	

	12
	
	Daytime functioning impact
	Poor sleep data makes me doubt my daytime performance
	

	13
	
	Daytime functioning impact
	My daytime energy is unaffected by the psychological suggestion of sleep data
	R

	14
	
	Daytime functioning impact
	I cancel or postpone daytime plans because of a low sleep score
	

	15
	
	Daytime functioning impact
	My mood clearly worsens after seeing poor sleep data
	

	16
	
	Burden of corrective behavior
	To improve sleep data, my routine has become more rigid than before
	

	17
	
	Burden of corrective behavior
	Pursuing “perfect sleep data” feels stressful
	

	18
	
	Burden of corrective behavior
	Adjusting my lifestyle based on device data feels easy, not burdensome
	R

	19
	
	Burden of corrective behavior
	I worry my focus on sleep data has affected normal life
	

	20
	
	Burden of corrective behavior
	I feel increasingly anxious even when the device shows “good sleep”
	

	1
	Smartphone
(Usage Scale)
	Checking frequency
	I unconsciously check my phone frequently (even with no notifications)
	

	2
	
	Checking frequency
	I check my phone the instant I wake up
	

	3
	
	Checking frequency
	I can focus on work for over an hour without checking my phone
	R

	4
	
	Checking frequency
	I can't resist checking my phone during meetings/class
	

	5
	
	Checking frequency
	Checking my phone is the last thing I do before sleep and the first upon waking
	

	6
	
	Situational dependence
	When alone I immediately take out my phone to pass time
	

	7
	
	Situational dependence
	I always use my phone while waiting (queuing, waiting for transport)
	

	8
	
	Situational dependence
	Even while focused on something else, I can resist checking my phone
	R

	9
	
	Situational dependence
	I feel uneasy eating without my phone nearby
	

	10
	
	Situational dependence
	I find it hard to tolerate “no phone” settings (e.g., cinema, airplane mode)
	

	11
	
	Emotional reaction
	I feel clearly uneasy when my phone is dead or not nearby
	

	12
	
	Emotional reaction
	I repeatedly check for new messages even right after checking
	

	13
	
	Emotional reaction
	Forgetting my phone leaves me unable to focus all day
	

	14
	
	Emotional reaction
	I remain calm even when my phone is not nearby
	R

	15
	
	Emotional reaction
	Poor signal or no network makes me irritated
	

	16
	
	Functional dependence
	I depend on my phone for nearly all daily tasks (navigation, payment, socializing)
	

	17
	
	Functional dependence
	Without my phone I feel unable to manage daily life normally
	

	18
	
	Functional dependence
	I maintain some daily habits that don't rely on my phone
	R

	19
	
	Functional dependence
	I believe my life would fall into disorder without my phone
	

	20
	
	Functional dependence
	My phone feels less like a tool and more like “part of my body”
	

	1
	Smartphone
(Outcome Scale)
	Immediate emotional reaction
	In the first minutes without my phone I feel clearly agitated
	

	2
	
	Immediate emotional reaction
	Not being able to find my phone makes my heart race and I feel restless
	

	3
	
	Immediate emotional reaction
	When my phone dies I anxiously look for a charger right away
	

	4
	
	Immediate emotional reaction
	I can calmly accept being temporarily unreachable
	R

	5
	
	Immediate emotional reaction
	The unease from phone separation usually takes a long time to subside
	

	6
	
	Cognitive rumination
	Without my phone I keep wondering “is someone trying to reach me”
	

	7
	
	Cognitive rumination
	I keep guessing what important messages I might have missed
	

	8
	
	Cognitive rumination
	Without my phone I find it hard to focus on what's in front of me
	

	9
	
	Cognitive rumination
	I can still focus on the current activity when my phone is absent
	R

	10
	
	Cognitive rumination
	I keep imagining scenarios out of fear of missing messages
	

	11
	
	Compensatory behavior
	After losing/breaking my phone I try hard to find a replacement immediately
	

	12
	
	Compensatory behavior
	I borrow others' phones to check my own messages
	

	13
	
	Compensatory behavior
	Without a phone I frequently ask people around me for the time/messages
	

	14
	
	Compensatory behavior
	Without a phone I can calmly go about what I need to do
	R

	15
	
	Compensatory behavior
	I keep trying to get my phone working again as soon as possible
	

	16
	
	Social functioning impact
	Without my phone I feel “cut off” from the world, very uneasy
	

	17
	
	Social functioning impact
	Without my phone I find it hard to socialize/work normally
	

	18
	
	Social functioning impact
	Not having a phone doesn't affect my ability to communicate well with others
	R

	19
	
	Social functioning impact
	I believe I over-rely on my phone to maintain relationships
	

	20
	
	Social functioning impact
	The experience of phone separation made me realize my dependence exceeds what I expected
	

	1
	Dating app
(Usage Scale)
	Approval-seeking motivation
	I mainly use dating apps to get others' attention/approval
	

	2
	
	Approval-seeking motivation
	The number of matches/likes directly affects my mood that day
	

	3
	
	Approval-seeking motivation
	I repeatedly check who has “liked” my profile
	

	4
	
	Approval-seeking motivation
	I use dating apps more out of curiosity than emotional need
	R

	5
	
	Approval-seeking motivation
	I feel clearly pleased upon receiving a match notification
	

	6
	
	Approval-seeking motivation
	I care a lot about my “popularity” on dating apps
	

	7
	
	Image-management behavior
	I frequently change my profile photos to get more matches
	

	8
	
	Image-management behavior
	I carefully select/edit photos to present my best side
	

	9
	
	Image-management behavior
	I study which profile types get more matches and imitate them
	

	10
	
	Image-management behavior
	My profile shows my authentic, unedited self
	R

	11
	
	Image-management behavior
	I repeatedly revise my bio text to improve my match rate
	

	12
	
	Image-management behavior
	I spend more time optimizing my profile than I expected
	

	13
	
	Usage intensity and swiping behavior
	I keep swiping even after a long time without finding a good match
	

	14
	
	Usage intensity and swiping behavior
	I open dating apps every day to see new users
	

	15
	
	Usage intensity and swiping behavior
	I can restrain myself from using dating apps too frequently
	R

	16
	
	Usage intensity and swiping behavior
	I have felt exhausted from prolonged use yet unable to stop
	

	17
	
	Usage intensity and swiping behavior
	I repeatedly refresh the app while waiting for a specific person's reply
	

	18
	
	Rejection sensitivity
	Being unmatched or ignored makes me doubt myself
	

	19
	
	Rejection sensitivity
	When a match doesn't reply I keep wondering what I did wrong
	

	20
	
	Rejection sensitivity
	I can calmly accept rejection without it affecting my self-evaluation
	R

	21
	
	Rejection sensitivity
	A long dry spell of no matches makes me question my attractiveness
	

	22
	
	Rejection sensitivity
	One unpleasant date experience leads me to negatively evaluate myself
	

	1
	Dating app
(Outcome Scale)
	Appearance comparison
	After using dating apps I'm more concerned about my appearance flaws
	

	2
	
	Appearance comparison
	I compare my photos with other users' photos on the app
	

	3
	
	Appearance comparison
	Seeing more attractive profiles makes me feel inferior
	

	4
	
	Appearance comparison
	I don't question my appearance because of other users on dating apps
	R

	5
	
	Appearance comparison
	I often feel my photos “aren't good enough” and need retaking
	

	6
	
	Appearance-related behavior change
	Feedback on dating apps has made me consider cosmetic surgery/major appearance changes
	

	7
	
	Appearance-related behavior change
	I buy new clothes/makeup specifically for dating app photos
	

	8
	
	Appearance-related behavior change
	Since using dating apps I exercise/diet more often to improve my looks
	

	9
	
	Appearance-related behavior change
	Using dating apps has not changed my attitude toward my own appearance
	R

	10
	
	Appearance-related behavior change
	I spend a lot of time editing photos to present a “better” self
	

	11
	
	Self-worth fluctuation
	The number of matches makes me reassess my own attractiveness
	

	12
	
	Self-worth fluctuation
	A long period without attention makes me doubt my worth
	

	13
	
	Self-worth fluctuation
	My self-worth does not depend on my performance on dating apps
	R

	14
	
	Self-worth fluctuation
	One bad dating experience leads to days of self-doubt
	

	15
	
	Self-worth fluctuation
	I use feedback on dating apps to confirm whether I'm “attractive”
	

	16
	
	Affective aftereffects
	Using dating apps often leaves me anxious rather than excited
	

	17
	
	Affective aftereffects
	Prolonged use makes me increasingly dissatisfied with my appearance
	

	18
	
	Affective aftereffects
	Using dating apps usually boosts my confidence
	R

	19
	
	Affective aftereffects
	I find myself more prone to low mood because of dating apps
	

	20
	
	Affective aftereffects
	After a break from dating apps, my self-evaluation improves somewhat
	

	1
	Videoconferencing
(Usage Scale)
	Cognitive load
	I need to try harder to stay focused during video meetings
	

	2
	
	Cognitive load
	Handling video, chat, and speech simultaneously feels effortful
	

	3
	
	Cognitive load
	I often feel mentally overspent after video meetings
	

	4
	
	Cognitive load
	Video meetings feel as easy for me as in-person meetings
	R

	5
	
	Cognitive load
	I often can't keep up with the pace of information in video meetings
	

	6
	
	Technology-related stress
	I worry my network/device issues will affect meeting quality
	

	7
	
	Technology-related stress
	Checking my on-camera appearance feels stressful
	

	8
	
	Technology-related stress
	Technical glitches make me anxious during meetings
	

	9
	
	Technology-related stress
	The technical aspects of video meetings don't add extra stress for me
	R

	10
	
	Technology-related stress
	I prepare my equipment well in advance to avoid meeting problems
	

	11
	
	Self-presentation burden
	Staring at my own image on screen for long periods feels uncomfortable
	

	12
	
	Self-presentation burden
	I deliberately adjust my expression/posture to maintain a “professional image”
	

	13
	
	Self-presentation burden
	Video meetings make me more self-conscious about my appearance than in-person meetings
	

	14
	
	Self-presentation burden
	I can act naturally in video meetings without feeling burdened
	R

	15
	
	Self-presentation burden
	After video meetings I feel tired from “performative presence”
	

	16
	
	Meeting density impact
	The more video meetings I have in a day, the worse my energy recovery at night
	

	17
	
	Meeting density impact
	Back-to-back video meetings leave me almost no buffer time to rest
	

	18
	
	Meeting density impact
	I can fully recover energy between video meetings
	R

	19
	
	Meeting density impact
	With more video meetings I clearly feel more tired on workdays
	

	20
	
	Meeting density impact
	A heavy video-meeting schedule leaves me tired the next day too
	

	1
	Videoconferencing
(Outcome Scale)
	Blurred work-life boundaries
	With more video meetings, my work-life boundary has become blurred
	

	2
	
	Blurred work-life boundaries
	I often handle video-meeting matters outside working hours
	

	3
	
	Blurred work-life boundaries
	I can clearly distinguish work time from personal time
	R

	4
	
	Blurred work-life boundaries
	After work I still unconsciously worry about unfinished meeting tasks
	

	5
	
	Blurred work-life boundaries
	Family/partner feel I'm “always working” because of video meetings
	

	6
	
	Signs of emotional exhaustion
	I still feel exhausted after work because of daytime video meetings
	

	7
	
	Signs of emotional exhaustion
	After a day of video meetings I have almost no energy for other things
	

	8
	
	Signs of emotional exhaustion
	I find myself feeling resistant toward upcoming video meetings
	

	9
	
	Signs of emotional exhaustion
	I still feel energetic after a day of video meetings
	R

	10
	
	Signs of emotional exhaustion
	I often feel “drained” by too many video meetings
	

	11
	
	Change in work engagement
	I'm often distracted and just pretending to participate in video meetings
	

	12
	
	Change in work engagement
	I find it increasingly hard to stay actively engaged in video meetings
	

	13
	
	Change in work engagement
	My sense of engagement is clearly lower in video meetings than in-person ones
	

	14
	
	Change in work engagement
	I can still maintain high engagement and enthusiasm in video meetings
	R

	15
	
	Change in work engagement
	Frequent video meetings have somewhat reduced my interest in the work itself
	

	16
	
	Recovery and coping
	I need dedicated time to “process” the fatigue from an intense meeting day
	

	17
	
	Recovery and coping
	I proactively decline unnecessary video meetings to protect my energy
	

	18
	
	Recovery and coping
	I have effective methods to cope with video-meeting fatigue
	R

	19
	
	Recovery and coping
	Even after taking rest measures, I still find it hard to recover
	

	20
	
	Recovery and coping
	After frequent video meetings I need longer to return to normal working condition
	



Supplementary Table S2

Sample demographic characteristics for fields with directly verified frequencies. Percentages are of the stated denominator (full raw sample for education; the post-screening analytic sample for diagnosis history).

	Category
	n
	%

	Educational attainment (N = 10,683)
	
	

	Associate degree
	4616
	43.2

	Bachelor's degree
	3526
	33.0

	Master's degree
	1857
	17.4

	High school or below
	650
	6.1

	Doctorate or above
	34
	0.3

	Diagnosis history (analytic sample, N = 10,484)
	
	

	No diagnosis
	3672
	35.0

	Diagnosed
	3890
	37.1

	Prefer not to say
	2922
	27.9



Supplementary Table S3

α = Cronbach’s alpha; λ = loading on the general factor (scale-mean level, all 14 scales analyzed jointly); h² = communality (λ²). Usage = usage scale; outcome = outcome scale.

	Technology
	α (usage)
	α (outcome)
	λ (usage)
	h² (usage)
	λ (outcome)
	h² (outcome)

	Social media
	0.827
	0.728
	0.931
	0.868
	0.898
	0.807

	AI companion
	0.832
	0.726
	0.930
	0.865
	0.894
	0.799

	Short-form video
	0.783
	0.727
	0.914
	0.835
	0.896
	0.803

	Sleep tracker
	0.727
	0.734
	0.898
	0.807
	0.896
	0.803

	Smartphone
	0.735
	0.733
	0.900
	0.811
	0.899
	0.808

	Dating app
	0.781
	0.725
	0.915
	0.837
	0.891
	0.794

	Videoconferencing
	0.735
	0.729
	0.905
	0.818
	0.898
	0.807



Supplementary Table S4

Full regression output for the nested model comparison reported in the main text (Fig. 3b). Model A uses the general usage factor (extracted from the seven usage scales alone) as the sole predictor; Model B uses all seven raw usage scale scores.

	Predictor
	Coef.
	SE
	t
	P

	Model A (R² = 0.9405)
	
	
	
	

	Intercept
	0.000002
	0.002
	0.00
	1.000

	General usage factor
	0.896
	0.002
	406.60
	<.001



	Predictor
	Coef.
	SE
	t
	P

	Model B (R² = 0.9406)
	
	
	
	

	Intercept
	-4.4600
	0.012
	-364.39
	<.001

	Social media
	0.2938
	0.009
	33.02
	<.001

	AI companion
	0.2602
	0.008
	31.57
	<.001

	Short-form video
	0.2358
	0.008
	27.82
	<.001

	Sleep tracker
	0.1970
	0.008
	23.50
	<.001

	Smartphone
	0.1997
	0.008
	23.66
	<.001

	Dating app
	0.2186
	0.009
	25.43
	<.001

	Videoconferencing
	0.2120
	0.009
	24.59
	<.001



Nested (partial F) test: F(6, 10448) = 1.19, P = 0.309 (n.s.)

Supplementary Table S5

Full regression output for demographic predictors of the unified distress index (reference categories: female; Bachelor’s degree; prefer not to say [diagnosis]; severe [self-rated mental health]).

	Predictor
	Coef.
	SE
	P

	Intercept
	2.6262
	0.036
	<.001

	Male (vs. female)
	0.0105
	0.013
	.423

	Associate (vs. Bachelor's)
	-0.0104
	0.015
	.495

	High school or below (vs. Bachelor's)
	0.0356
	0.029
	.227

	Master's (vs. Bachelor's)
	0.0094
	0.020
	.632

	Doctorate (vs. Bachelor's)
	-0.4031
	0.119
	.001

	No diagnosis (vs. prefer not to say)
	-0.3528
	0.017
	<.001

	Diagnosed (vs. prefer not to say)
	-0.1147
	0.016
	<.001

	Self-rated moderate (vs. severe)
	-0.7900
	0.025
	<.001

	Self-rated moderately severe (vs. severe)
	-0.1612
	0.024
	<.001

	Self-rated mild (vs. severe)
	-1.1267
	0.023
	<.001

	Self-rated no problems (vs. severe)
	-1.1396
	0.023
	<.001

	Age (years)
	-0.0521
	0.001
	<.001



Model R² = 0.543, N = 10454.

Supplementary Table S6

Node strength centrality for all fourteen nodes in the partial-correlation network shown in Fig. 5 (graphical lasso, cross-validated regularization).

	Node
	Strength centrality

	Social media - usage
	1.043

	AI companion - usage
	1.038

	Dating app - usage
	0.976

	Short video - usage
	0.973

	Video meeting - usage
	0.940

	Smartphone - usage
	0.926

	Smartphone - outcome
	0.921

	Video meeting - outcome
	0.920

	Sleep tracker - usage
	0.919

	Social media - outcome
	0.918

	Short video - outcome
	0.911

	Sleep tracker - outcome
	0.910

	AI companion - outcome
	0.904

	Dating app - outcome
	0.897



Supplementary Table S7

Model selection (BIC across k = 1–6 profiles):

	k (profiles)
	BIC

	1
	207832.5

	2
	116652.6

	3
	87850.1

	4
	87971.4

	5
	88104.8

	6
	88234.2



Profile means on the seven usage-scale indicators:

	Profile
	Social media
	AI companion
	Short video
	Sleep tracker
	Smartphone
	Dating app
	Video meeting

	Low (30.9%)
	2.19
	2.14
	2.24
	2.29
	2.28
	2.24
	2.28

	Moderate (49.3%)
	2.73
	2.63
	2.64
	2.73
	2.70
	2.67
	2.71

	High (19.7%)
	3.81
	3.87
	3.76
	3.72
	3.72
	3.76
	3.71



Unified distress index by profile:

	Profile
	Mean
	SD
	n

	Low
	2.286
	0.073
	3236

	Moderate
	2.730
	0.117
	5158

	High
	3.714
	0.069
	2062



One-way ANOVA: F = 139277, P <.001.

Supplementary Text S1

Informed Consent Form (as presented to participants)

Dear Participant,

Thank you for taking the time to participate in this study. Before you begin, please read the following carefully:

1. Purpose: This study aims to understand how people use various technology products in daily life and how these usage patterns relate to psychological wellbeing.

2. Procedure: The questionnaire includes background questions and formal assessment items, taking approximately 15-25 minutes to complete. There are no right or wrong answers.

3. Voluntary participation: Your participation is entirely voluntary. You may withdraw at any stage without giving a reason and without any adverse consequences. You may skip any question you prefer not to answer.

4. Confidentiality: All information you provide will be strictly anonymized and used solely for academic research. Data will be encrypted and stored, and will not be presented in any form that identifies you personally.

5. Risk statement: Some items concern your mental health and emotional state and may prompt reflection on related personal experiences. You may pause or withdraw at any time if you feel discomfort. If you are experiencing psychological distress in daily life, please consult a professional mental health service.

6. Contact information: If you have any questions about this study, please contact the research team at: Jing Li / 205150@jxycu.edu.cn / Yichun University / Ethics approval number: 054.

7. Statement of consent: ☐ I have read and understood the above, confirm that I am at least 18 years old, voluntarily agree to participate in this study, and consent to the research team using my data as described above.

(Without checking this box, you cannot proceed to the formal questionnaire.)


Supplementary Text S2

Ethics Approval Information

[bookmark: _GoBack]This study was approved by the Yichun University Ethics Committee (Approval No. 054). Approval documentation and the full ethics application (including risk assessment, data management plan, and recruitment materials) are available from the corresponding author upon reasonable request.
