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Table S1. Missing data among eligible respondents (N=124,175)
	Variable
	Role
	Observed n
	Missing n
	Missing %

	UCLA-3 total score
	Outcome
	124,175
	0
	0.00

	DMOL score
	Outcome
	124,175
	0
	0.00

	Perceived neighbourhood social capital
	Exposure
	119,226
	4,949
	3.99

	Friend count
	Model covariate/moderator
	123,972
	203
	0.16

	Relative count
	Model covariate/moderator
	123,966
	209
	0.17

	Age
	Model covariate
	123,511
	664
	0.53

	Gender
	Model covariate
	124,159
	16
	0.01

	Ethnicity
	Model covariate
	123,428
	747
	0.60

	Education
	Model covariate
	123,752
	423
	0.34

	Employment
	Model covariate
	122,871
	1,304
	1.05

	Pet ownership
	Model covariate
	123,865
	310
	0.25

	Children
	Model covariate
	123,792
	383
	0.31

	Disability
	Model covariate
	123,867
	308
	0.25

	Long-term condition
	Model covariate
	123,936
	239
	0.19

	Marital status
	Model covariate
	123,939
	236
	0.19

	Household size
	Descriptive only
	123,969
	206
	0.17

	Any missing value among fully adjusted model variables
	Complete-case exclusion
	116,111
	8,064
	6.49


Note: UCLA-3 and DMOL had no missing values within the eligible analytic cohort. Complete-case status required the outcome, social capital and all model covariates to be observed. Household size was not included in the regression models.


Table S2. Characteristics of the eligible and fully adjusted complete-case samples
	Characteristic
	Eligible cohort
N=124,175
	Complete-case sample
N=116,111

	UCLA-3 score, mean (SD)
	5.44 (2.09)
	5.44 (2.09)

	DMOL score, mean (SD)
	3.11 (1.27)
	3.11 (1.26)

	Social capital, mean (SD)
	4.34 (2.18)
	4.34 (2.18)

	Age, years, mean (SD)
	56.53 (16.32)
	56.10 (16.33)

	Gender: Female
	76,123 (61.30)
	71,121 (61.25)

	Gender: Male
	46,932 (37.80)
	44,011 (37.90)

	Gender: Other/prefer not to say
	1,104 (0.89)
	979 (0.84)

	Ethnicity: White
	110,091 (88.66)
	103,876 (89.46)

	Ethnicity: Asian/Asian British
	5,881 (4.74)
	5,444 (4.69)

	Ethnicity: Black/African/Caribbean
	2,232 (1.80)
	2,019 (1.74)

	Ethnicity: Mixed/Multiple
	1,991 (1.60)
	1,848 (1.59)

	Ethnicity: White and Black Caribbean
	452 (0.36)
	420 (0.36)

	Ethnicity: Other
	2,781 (2.24)
	2,504 (2.16)

	Education: Secondary school
	29,516 (23.77)
	26,695 (22.99)

	Education: A-level/college
	36,602 (29.48)
	34,333 (29.57)

	Education: Degree+
	57,634 (46.41)
	55,083 (47.44)

	Employment: Full-time
	36,035 (29.02)
	34,861 (30.02)

	Employment: Part-time
	13,981 (11.26)
	13,295 (11.45)

	Employment: Self-employed
	7,718 (6.22)
	7,400 (6.37)

	Employment: Student
	3,802 (3.06)
	3,303 (2.84)

	Employment: Unemployed
	7,660 (6.17)
	7,133 (6.14)

	Employment: Retired
	46,424 (37.39)
	43,309 (37.30)

	Employment: Unpaid carer
	1,664 (1.34)
	1,579 (1.36)

	Employment: Volunteer
	1,527 (1.23)
	1,445 (1.24)

	Employment: Other
	4,060 (3.27)
	3,786 (3.26)

	Disability: No
	95,152 (76.63)
	89,792 (77.33)

	Disability: Yes
	25,151 (20.25)
	23,137 (19.93)

	Disability: Prefer not to say
	3,564 (2.87)
	3,182 (2.74)

	Long-term condition: No
	58,916 (47.45)
	55,438 (47.75)

	Long-term condition: Yes
	62,022 (49.95)
	58,013 (49.96)

	Long-term condition: Prefer not to say
	2,998 (2.41)
	2,660 (2.29)

	Marital status: Single
	26,435 (21.29)
	24,572 (21.16)

	Marital status: Married
	60,139 (48.43)
	56,821 (48.94)

	Marital status: Partnered
	11,874 (9.56)
	11,375 (9.80)

	Marital status: Divorced
	12,691 (10.22)
	11,798 (10.16)

	Marital status: Widowed
	9,839 (7.92)
	8,843 (7.62)

	Marital status: Other
	2,961 (2.38)
	2,702 (2.33)

	Pets: No
	69,626 (56.07)
	64,887 (55.88)

	Pets: Yes
	54,239 (43.68)
	51,224 (44.12)

	Children: No
	40,168 (32.35)
	37,720 (32.49)

	Children: Yes
	83,624 (67.34)
	78,391 (67.51)

	Friends: 0 (none)
	11,823 (9.52)
	10,926 (9.41)

	Friends: 1
	13,715 (11.04)
	12,784 (11.01)

	Friends: 2
	18,956 (15.27)
	17,763 (15.30)

	Friends: 3-4
	31,211 (25.13)
	29,297 (25.23)

	Friends: 5-8
	24,943 (20.09)
	23,462 (20.21)

	Friends: 9 or more
	23,324 (18.78)
	21,879 (18.84)

	Relatives: 0 (none)
	7,262 (5.85)
	6,592 (5.68)

	Relatives: 1
	12,069 (9.72)
	11,216 (9.66)

	Relatives: 2
	20,780 (16.73)
	19,484 (16.78)

	Relatives: 3-4
	39,403 (31.73)
	37,035 (31.90)

	Relatives: 5-8
	29,159 (23.48)
	27,429 (23.62)

	Relatives: 9 or more
	15,293 (12.32)
	14,355 (12.36)


Table S3. Exact interaction estimates for modification of the social-capital-loneliness association
	Moderator
	Outcome
	Interaction coefficient
	Robust SE
	95% CI
	P
	N
	Interpretation

	Friends
	UCLA-3
	0.0033
	0.0010
	(0.0015, 0.0052)
	<0.001
	116,111
	Substitution

	Friends
	DMOL
	0.0009
	0.0005
	(-0.0001, 0.0019)
	0.066
	116,111
	Directionally concordant; inconclusive

	Relatives
	UCLA-3
	0.0012
	0.0011
	(-0.0009, 0.0033)
	0.249
	116,111
	No detectable modification

	Relatives
	DMOL
	0.0006
	0.0005
	(-0.0004, 0.0017)
	0.253
	116,111
	No detectable modification

	Married/cohabiting
	UCLA-3
	-0.0371
	0.0053
	(-0.0474, -0.0267)
	<0.001
	116,111
	Multiplication

	Married/cohabiting
	DMOL
	-0.0260
	0.0028
	(-0.0315, -0.0206)
	<0.001
	116,111
	Multiplication


Note: Each interaction was estimated in a separate fully adjusted model. Friend and relative trend scores were 0, 1, 2, 3.5, 6.5 and 9; married/cohabiting was binary. Positive interaction coefficients indicate that the inverse social-capital slope weakened as network count increased (a pattern consistent with substitution). Negative coefficients indicate a stronger inverse association at higher moderator values or among married/cohabiting respondents (a pattern consistent with multiplication). Interpretations are descriptive and do not imply causal compensation or amplification.
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