Table 1  Cognitive Behavioral Intervention Protocol
	Item
	Contents
	Details

	Module
	3 modules

(Cognitive reconstruction, Emotion Management, Behavior Change)
	Cognitive Reconstruction: Focuses on identifying and restructuring maladaptive thoughts.

Emotion Management: Aims to help participants recognize and regulate their emotions.

Behavior Change: Guide patients to establish healthy behaviors

	Delivery mode
	Face-to-face intervention delivered in small groups
	\

	Frequency
	2 times per Week
	\

	Intervention duration
	12 weeks
	\

	Intervention Unit
	5units
	Cognitive reconstruction 3units, emotional management 3 units, and behavioral change 4 units

	Session duration 
	45-60 minutes
	Flexibly adjust according to the patients' physical conditions

	Intervention process
	Warm-up game (5-10min): Through the development of warm-up games, remove the barriers between members and enliven the atmosphere of the scene, paving the way for the smooth implementation of subsequent interventions.

Thematic activities (35-40min): Carry out thematic activities from the cognitive, emotional, and behavioral dimensions to identify cognitive misconceptions, rationally restructure cognition, master coping strategies for negative emotions, and conduct behavioral guidance
Class summary (5-10min): Conduct a summary of the whole activity, which not only helps participants consolidate the learning effect but also facilitates the researcher to dynamically optimize the intervention strategy during the process.
	Thematic activities include role-playing, group discussions, and scenario-based exercises to align with the cognitive-behavioral model.


Table 2  Baseline sociodemographic characteristics of participants in the intervention and control groups, N =132
	Variables
	Intervention group  (n=66)
	Control group (n=66)

	Age (years), （M±SD）
	51.14±10.99
	48.91±10.84

	Occupation, n (%)

	Retired
	17（26%）
	17（26%）

	Unemployed
	22（33%）
	25（38%）

	Employed
	27（41%）
	24（36%）

	Residence, n (%)

	Countryside
	12（18%）
	14（21%）

	Town
	54（82%）
	52（79%）

	Education level, n (%)

	Junior middle school or below
	36（55%）
	34（52%）

	Senior high school
	20（30%）
	21（32%）

	Tertiary or above
	10（15%）
	11（17%）

	Marital status, n (%)

	Single
	5（8%）
	2（3%）

	Married
	53（80%）
	55（83%）

	Divorced
	6（9%）
	7（11%）

	Widowed
	2（3%）
	2（3%）

	Household income, n (%)

	＜2000
	8（12%）
	8（12%）

	2000-3000
	14（21%）
	18（27%）

	3000-5000
	17（26%）
	16（24%）

	＞5000
	27（41%）
	24（36%）

	Medical insurance, n (%)

	Urban resident medical insurance
	30（46%）
	28（42%）

	Employee medical insurance
	32（48%）
	35（53%）

	Self-paid
	4（6%）
	3（5%）

	Clinical stage, n (%)

	Stage Ⅰ
	22（33%）
	23（35%）

	Stage Ⅱ
	33（50%）
	30（45%）

	Stage Ⅲ
	9（14%）
	11（17%）

	Stage Ⅳ
	2（3%）
	2（3%）

	Surgical approach, n (%)

	Modified radical mastectomy
	12 (18%)
	16 (24%)

	Breast-conserving surgery
	49 (74%)
	47 (71%)

	Total mastectomy
	5(8%)
	3(5%)

	Chemotherapy regimen(%)

	AC
	36 (55%)
	33 (50%)

	TC
	11 (17%)
	9 (14%)

	TAC
	8 (12%)
	11 (17%)

	Other regimens
	11 (17%)
	12 (18%)


Note: Percentages are rounded and may not total exactly 100%.
Table 3 Model Effect Estimation Using Generalized Estimated Equations Based on the Intention-to-Treat Sample, N =132a
	Outcome
	Wald Chi Square Test
	Degrees of Freedom
	P-value

	FACT-Cog Mean

	time
	280.934
	2
	<0.001

	group
	141.602
	1
	<0.001

	time × group
	98.380
	2
	<0.001

	Attention function

	time
	17.025
	2
	<0.001

	group
	33.878
	1
	<0.001

	time × group
	8.375
	2
	0.015

	Memory function

	time
	10.974
	2
	<0.001

	group
	28.953
	1
	0.004

	time × group
	13.416
	2
	0.001

	Executive function

	time
	62.162
	2
	<0.001

	group
	67.482
	1
	<0.001

	time × group
	35.731
	2
	<0.001

	Information processing speed

	time
	14.729
	2
	<0.001

	group
	0.234
	1
	0.057

	time × group
	10.727
	2
	<0.001

	HADS

	Anxiety 

	time
	269.815
	2
	<0.001

	group
	29.709
	1
	<0.001

	time × group
	14.846
	2
	<0.001

	Depression
	
	
	

	time
	476.592
	2
	<0.001

	group
	14.465
	1
	<0.001

	time × group
	13.665
	2
	<0.001

	FACT-B
	
	
	

	time
	1041.582
	2
	0.001

	group
	10.572
	1
	<0.001

	time × group
	56.766
	2
	<0.001


a All analyses were adjusted for participants’ baseline values and the two nursing homes from which they were recruited.
