Supplemental Table 1. Additional sections of the semi-structured interview guide
	Demographic information

	Gender
	Male 
	Female
	
	

	Age
	
	
	
	

	Educational level
	Junior high school or below
	Senior high school 
	College
	University or above

	Marital status
	Married 
	Divorced 
	Single 
	Widowed 

	Local resident
	Yes 
	No 
	
	

	Previous occupation
	
	
	
	

	Economic resource
	Pension 
	Support by children 
	Other 
	

	Monthly expense
	
	
	
	

	House type
	Owned house 
	Rented house 
	Other 
	

	Electronic device
	Smartphone 
	Cellphone 
	None 
	

	Walking assistance
	Walking stick
	Wheelchair
	Other 
	None 

	Medical history
	Cardiovascular disease
	Lung disease 
	Diabetes 
	Cancer 

	
	Other 
	None
	
	

	De Jong Gierveld Loneliness Scale
Source: J. De Jong Gierveld and T. Van Tilburg, Research on Aging 2006, 28, 582-598.

	· I experience a general sense of emptiness.
①Yes ②More or less ③No 
· I miss having people around me.
①Yes ②More or less ③No 
· I often feel rejected.
①Yes ②More or less ③No 
· There are plenty of people I can rely on when I have problems.
①Yes ②More or less ③No 
· There are many people I can trust completely.
①Yes ②More or less ③No 
· There are enough people I feel close to. 
①Yes ②More or less ③No 

	Views and experiences of loneliness
· Please describe your typical daily routine from morning to evening. What activities do you usually engage in throughout the day?
· How would you define loneliness? What does a state of loneliness feel like to you?
· What factors do you believe contribute to loneliness among older adults? (e.g., retirement, limited mobility, children living far away, [_____])
· Which of these factors have personally led you to experience loneliness? How did they affect you?

· Could you describe a specific instance when you felt particularly lonely? What caused this experience, and how did it unfold?


	Coping strategies 
· What do you typically do when feeling lonely?
· Watching TV
· Browsing on smartphone (Content: [_____])
· Engaging in hobbies (e.g., exercise routines, walking, dancing, [_____])
· Video/audio calls with family/friends
· Doing household chores
· Other: [_____]

· Have you ever discussed mental health concerns (e.g., loneliness, anxiety, depression) with others? Please share any relevant experiences and describe how you felt.

· How would you describe your relationships with people around you?
(Rate closeness on scale: Distant ① ↔ Intimate ④)
	Relationship
	Rating

	With spouse/partner
	[bookmark: _Hlk202886914]①    ②    ③    ④

	With children
	①    ②    ③    ④

	With neighbors
	①    ②    ③    ④



· How do you typically connect with others?
· Who are your most frequent contacts and what is their relationship to you?
· How often do you interact with them?

· Do you participate in organized groups (e.g., community dance teams)?
· How did you join this group?
· What are the group’s main activities?
· Which activities have you participated in and how frequently?





Supplemental Table 2. Demographic characteristics of 28 older adults
	Characteristic
	N
	%

	Gender
	
	

	Male 
	11
	39

	Female 
	17
	61

	Age group (years) 
	
	

	60-69 
	12
	43

	70-79 
	13
	46

	80+ 
	3
	11

	Education 
	
	

	Primary school or below
	9
	32

	High school
	11
	39

	College or above
	8
	29

	Guangzhou hukou
	
	

	Yes
	19
	68

	No
	9
	32

	Occupation before retirement
	
	

	Employee 
	10
	36

	Worker 
	11
	39

	Farmer 
	4
	14

	Merchant or Freelancer 
	3
	11

	Main economic resource
	
	

	Pension 
	21
	75

	Support by children
	3
	11

	Rental income or wage 
	4
	14

	Monthly expense (CNY)
	
	

	2000 or below
	13
	46

	2001-3000
	8
	29

	3000 or above
	7
	25

	Marital status
	
	

	Married 
	22
	79

	Widowed 
	6
	21

	Live with 
	
	

	Spouse
	18
	64

	Children
	17
	61

	Grandchildren 
	15
	54

	None
	5
	18

	Loneliness score (0-6)
	
	

	1-3
	14
	50

	4-6
	14
	50


CNY 100 ≈ USD 15; hukou, household registration.
Supplemental Table 3. Session 1 workflow
	No.
	Theme
	Objective
	Session content
	Group discussion
	CBT construct
	Social support construct
	Physical activity
	Home exercise

	1
	Introduction
	Increase awareness of loneliness and build social connection among participants
	Introduction to loneliness in later life and overview of the intervention
Construction of group relationships 
Get to know emotion and relatedness to loneliness
	Self-introduction among group members
	Emotion regulation (recognize loneliness-related emotions)
	Instrumental support 
	Breathing relaxation exercise
	Record emotions of experienced events
Physical exercise via shared video on WeChat



	Time
	Purpose
	Activity
	Materials 

	20 mins
	Understand session flow
	· Facilitator and assistant self-introductions 
· Introduce loneliness in later life
· Explain research content, process, and objectives of this loneliness-reduction intervention
· Explain group arrangements, WeChat group, and home practice
	PPT slides, name tags, sign-in sheets, small gifts (pen, canvas bag)

Assistant: sign-in, distribute name tags, and gifts

	5 mins
	
	· Breathing relaxation exercise
	Breathing relaxation exercise video

	20 mins
	Break stereotypes

Encourage mutual understanding

Increase group familiarity
	· Distribute tags. Each person writes 3 self-descriptors:
-Favourite food, Hobbies, Personality traits
· Collect tags, then redistribute randomly
· Try to stick the tag you receive onto the person you think it describes (Max 3 tags per person)
· Reveal answers. Introduce yourself based on the 3 descriptors
	Name tags, pens, PPT slides showing example descriptor words

Assistant: help participants write their descriptions

	5 mins
	
	Break
	

	15 mins
	Understanding Emotions
	· Introduce the Emotion-Thought-Behaviour Triangle (focus on “Emotion” for this session)
· Emotion dictionary, function of emotions, inner needs, loneliness-related emotions, importance of social connection
· Use simulated social scenario examples. Invite participants to discuss and share possible emotions that might arise 
	PPT slides

	10 mins
	Summary
	· Explain the purpose of the home exercise handbook. Mark dates/times of the remaining 5 group sessions
· Explain facilitator and participant roles. Select a group leader. Review WeChat group and group activity rules
· Home practice: In the coming week, record the emotions felt during daily activities in the handbook
· Encourage practicing the breathing relaxation exercise at home
	Home exercise handbook, pens, breathing relaxation exercise video (sent via WeChat group)
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Supplemental Figure 1. Main content in handbook for home practice
image4.tiff
Home Exercise [Session 4]

+ Try completing a Thought Diary for a specific event. Record your thoughts and emotions, rate their

intensity, and make the connection

+ Situation:

[ e





image5.tiff
Home Exercise [Session 4]

Select one thought and feeling from your Thought Diary, and wite down evidence for and against thal.

My thought My feeling:

Evidence Supporting the Though;

Evidence Against the Thought:

New Intensity of Feeling:

Old Intensity:. New Intensity:

Try physical endurance exercise (refer to the video guide if needed).

[ compieted E’?
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Home Exercise [Session 5]

%%

List an activity you regularly enjoy:;

Try making a small change o this activity to enhance the fun and add a social element.

[rime [t whon[Jsocaton [Jeonten

Myidea for changeis

Share vith the group: How do you plan to change your activity? How could this enich your social ffe?

Try the Baduanjin exercise (refer to the video guide if needled).

[ completea
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Activity Summary

Review the content of the group sessions through this handbook.
Stay connected with other group members via the WeChat group.

Continue practicing the physical exercises learned in the sessions:

gl G

Body stretching exercise

Cardio exercise

R F?

The end of the group sessions Is not the finish linel Keep Integrating these practices Into your dally ifel
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Home Exercise [Session 1]

Keepa record of your daily emotions and feelings.
Activity;
Feelings: Happy | Sad | Helpless | Surprised | Angry | Calm (Please circle) or other

Share a photo of a daily activity in the WeChat group.

[ completea

Try breathing relaxation exercise (refer to the video guide if needed)

[ completea =
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Home Exercise [Session 2] Though

Emotion e Behavior

+ Trytorecord your thoughts, emotions, and reactions regarding a specific event.
My thought ws

My emotion was: Happy | Sad | Helpless | Surprised | Angry | Calm (Please circle) or other
My behavior was:

+ Try body stretching exercise (refer to the video guide if needed)

[ completea
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Home Exercise [Session 3]

+ Tryto notice if you have fallen into any "thinking traps":

DM..,.W,E‘mi [ . Do @ O 1B

* Describe the situation:

« Describe your thought:

« Trycardio exercise(refr to the video guide if needed).

[ compltes E}?





