Supplementary Information
Social isolation, depressive symptoms, and incident cardiovascular disease in older Europeans: a multinational cohort study from SHARE
In these supplementary materials, low positive affect refers to the binary measure derived from the SHARE Wave 4 happiness item, with responses of “never” or “rarely” classified as exposed (see Methods). Fully adjusted (Model C) estimates refer to country-stratified Cox models adjusting for age, sex, years of education, log household income, smoking status, weekly alcohol use, physical activity, BMI, hypertension, diabetes, chronic condition count, and self-rated health; mutually adjusted estimates additionally include the other two psychosocial exposures.
Supplementary Methods
Supplementary Methods 1: Inverse-probability-of-censoring-weighted (IPCW) analysis
To evaluate potential bias from loss to follow-up, we fitted an IPCW Cox model. The censoring model was a logistic regression estimating the probability of having at least one post-baseline follow-up wave among the 45,376 participants aged >=50 years and free of baseline CVD at Wave 4. Predictors included age, sex, years of education, log household income, self-rated health, SI score, the low positive affect indicator, elevated depressive symptoms, and chronic condition count; continuous predictors were standardized before inclusion.
Stabilized weights were calculated as the marginal probability of follow-up divided by the predicted probability conditional on baseline covariates. The marginal probability of follow-up was 36,091/45,376 = 0.795. Weights were truncated at the 99th percentile. Stabilized weights had mean 0.999 (SD 0.063), ranging from 0.863 to 1.202 after truncation. The censoring model had limited predictive ability (pseudo-R2 = 0.015; AUROC = 0.585), which means that weighting based on measured baseline characteristics changed estimates only slightly; this does not by itself rule out selection bias from unmeasured predictors of attrition (Supplementary Table S2).
IPCW-weighted Cox models were stratified by country and adjusted for the same covariates as the primary Model C mutually adjusted models. Estimates were: SI HR 1.08 (95% CI 1.02-1.14, P = 0.010); depressive symptoms HR 1.13 (95% CI 1.06-1.20, P < 0.001); low positive affect HR 0.99 (95% CI 0.92-1.07, P = 0.794).
Supplementary Methods 2: Time scale and event-time approximation
The Cox models used years since the Wave 4 baseline interview as the time scale. Because exact dates of heart attack and stroke were unavailable, event time was approximated by the first follow-up wave at which the participant reported a new physician diagnosis of heart attack or stroke. Follow-up time was assigned in two-year intervals: 2 years for first report at Wave 5, 4 years for Wave 6, 6 years for Wave 7, and 8 years for Wave 8. Participants without CVD were censored at the last wave in which they participated. This approach treats the first reporting wave as the event time and does not eliminate interval censoring: events may have occurred at any time between the previous interview and the reporting wave. A discrete-time survival model addressing this structure is described in Supplementary Methods 9.
Supplementary Methods 3: Covariate coding and missing-data handling
Covariate coding and missing-data handling are summarized in Supplementary Table S3. In brief: BMI missing values were replaced with medians; education was complete; missing income was assigned to the lowest income category before log transformation; missing smoking, alcohol, and physical activity responses were coded to the reference categories (never smoker/non-smoker, no weekly alcohol use, inactive); missing disease indicators were coded as absent; and missing self-rated health was coded as 3. The proportions of participants affected by each rule are listed in Supplementary Table S3.
Supplementary Methods 4: EURO-D missingness
The derived EURO-D score was available for all age-eligible Wave 4 participants in this SHARE extract (0/56,600 missing). This reflects the SHARE data release, in which EURO-D is provided as a derived variable; the derivation algorithm uses the available EURO-D items and permits scoring when some individual items are partially missing.
Supplementary Methods 5: Multiple comparisons
Regional analyses, joint exposure analyses, outcome-specific analyses, and sensitivity analyses were exploratory and hypothesis-generating. No formal correction for multiple testing was applied. Secondary P values should therefore be interpreted cautiously, with emphasis on effect sizes, confidence intervals, and consistency across analyses rather than isolated statistical significance.
Supplementary Methods 6: Sex coding clarification
In this SHARE extract, sex was coded as 0 = female and 1 = male. All analyses used this coding. The analytic cohort included 20,995 women (58.2%) and 15,096 men (41.8%).
Supplementary Methods 7: Life satisfaction thresholds
Two thresholds for low life satisfaction were examined as alternative subjective well-being indicators: <=5 and <=4 on a 0-10 scale. In fully adjusted (Model C) models, life satisfaction <=5 was associated with incident CVD (HR 1.13, 95% CI 1.05-1.21, P = 0.001), and life satisfaction <=4 showed a stronger association (HR 1.24, 95% CI 1.11-1.39, P < 0.001). Because these results were threshold-sensitive and life satisfaction is not a validated loneliness measure, they were interpreted as exploratory subjective well-being analyses rather than loneliness analyses.
Supplementary Methods 8: Complete-case analysis and multiple imputation
Complete-case analysis. The primary analysis used deterministic coding for missing exposure and covariate values. To evaluate the influence of this choice, we repeated the mutually adjusted Model C analysis restricted to participants with complete data on all variables subject to deterministic coding (marital status; social and organisational activities; happiness; household income; smoking; alcohol; physical activity; BMI; hypertension; diabetes; cancer; lung disease; arthritis; cholesterol; self-rated health). The complete-case cohort comprised 30,250 participants with 4,826 events.
Multiple imputation. Missing values in the same variables were multiply imputed by chained equations (MICE). The imputation model included country, age, sex, education, all psychosocial exposure components, all analysis covariates, the incident CVD indicator, and the Nelson-Aalen estimate of the cumulative baseline hazard, so that the imputation model incorporated both outcome status and follow-up information. Binary variables were imputed using logistic regression and continuous variables using predictive mean matching; current smoking was constrained to be reported only by participants who reported ever smoking. We generated 20 imputed datasets with 20 iterations per dataset. The SI score and the low positive affect indicator were passively re-derived from the imputed component variables within each dataset, and country-stratified fully adjusted (Model C) Cox models were fitted in each dataset. Estimates were combined using Rubin's rules: SI HR 1.07 (95% CI 1.01-1.13, P = 0.020); depressive symptoms HR 1.14 (95% CI 1.07-1.20, P < 0.001); low positive affect HR 0.99 (95% CI 0.92-1.07, P = 0.753). These estimates were consistent with the primary analysis and with the complete-case analysis (Supplementary Table S9).
Supplementary Methods 9: Discrete-time survival model
Because events were ascertained in biennial interviews, the exact event time lies within a two-year interval. As a robustness analysis, we expanded the data to a person-period format with one record per participant per two-year interval up to the interval of first CVD report or censoring. A discrete-time complementary log-log (cloglog) model with indicators for time interval, country dummy variables, and the full covariate set was fitted; standard errors were clustered on participant identifiers. The model comprised 97,706 person-period records contributed by 36,091 participants, including 5,661 first reported CVD events. Estimates were: SI HR 1.08 (95% CI 1.02-1.14, P = 0.013); depressive symptoms HR 1.14 (95% CI 1.07-1.22, P < 0.001); low positive affect HR 1.01 (95% CI 0.93-1.09, P = 0.794). In the mutually adjusted discrete-time model, estimates were SI HR 1.08 (95% CI 1.01-1.14, P = 0.017); depressive symptoms HR 1.14 (95% CI 1.07-1.21, P < 0.001); low positive affect HR 0.99 (95% CI 0.91-1.07, P = 0.754).
Supplementary Methods 10: Heart attack and stroke split
Outcome-specific fully adjusted and mutually adjusted models are reported in Supplementary Table S10. Event counts for heart attack and stroke do not sum to the composite count because some participants reported both conditions; the composite outcome counts only the first reported event.
Supplementary Tables
Table S1. Comparison of participants included in the analytic cohort versus those excluded for lack of post-baseline follow-up
	Characteristic
	With follow-up (n = 36,091)
	No follow-up (n = 9,285)

	Age, mean (SD), years
	64.4 (9.3)
	65.4 (10.8)

	Female, %
	58.2
	54.8

	Education, mean (SD), years
	10.6 (4.4)
	10.4 (4.2)

	SI score, mean (SD) (0-5)
	1.60 (1.36)
	1.83 (1.36)

	Socially isolated (SI >=2), %
	59.8
	67.3

	Low positive affect, %
	12.7
	13.3

	Elevated depressive symptoms (EURO-D >=4), %
	25.7
	29.1


Participants excluded for lack of follow-up were older and had worse psychosocial profiles, consistent with selective attrition. IPCW sensitivity analyses addressing this are reported in Supplementary Table S2 and Supplementary Table S9.
Table S2. IPCW censoring model diagnostics and weighted estimates
	Quantity
	Value

	Eligible after baseline exclusions
	45,376

	With follow-up
	36,091

	Marginal probability of follow-up
	0.795

	Censoring model pseudo-R2
	0.015

	Censoring model AUROC
	0.585

	Stabilized weight, mean (SD)
	0.999 (0.063)

	Stabilized weight, range (after 99th-percentile truncation)
	0.863-1.202

	IPCW SI HR (95% CI), P
	1.08 (1.02-1.14), 0.010

	IPCW depressive symptoms HR (95% CI), P
	1.13 (1.06-1.20), < 0.001

	IPCW low positive affect HR (95% CI), P
	0.99 (0.92-1.07), 0.794


The censoring model had limited discrimination, so the similarity between weighted and unweighted estimates shows that weighting on measured baseline variables changed little; it does not by itself rule out selection bias from unmeasured predictors of attrition.
Table S3. Covariate coding and missing-data handling
	Covariate
	Coding in analysis
	Missing-data handling
	Missing, n (%)

	Age
	Continuous (years)
	Complete
	0 (0.0)

	Sex
	0 = female, 1 = male
	Complete
	0 (0.0)

	Education
	Continuous (years)
	Complete
	0 (0.0)

	Household income
	Log(income + 1), continuous
	Missing assigned to lowest income category (0 before log transform)
	4,038 (11.2)

	Smoking status
	Never/former/current
	Missing coded as never smoker/non-smoker
	Ever smoking 639 (1.8); current smoking 244 (0.7)

	Weekly alcohol use
	>=3 days per week vs less
	Missing coded as less than 3 days per week
	245 (0.7)

	Physical activity
	Vigorous or moderate activity more than once per week
	Missing coded as inactive
	Vigorous 245 (0.7); moderate 241 (0.7)

	BMI
	Continuous (kg/m2)
	Median imputation
	1,372 (3.8)

	Hypertension
	Yes/no
	Missing coded as absent
	105 (0.3)

	Diabetes
	Yes/no
	Missing coded as absent
	110 (0.3)

	Cancer
	Yes/no
	Missing coded as absent
	112 (0.3)

	Lung disease
	Yes/no
	Missing coded as absent
	112 (0.3)

	Arthritis
	Yes/no
	Missing coded as absent
	108 (0.3)

	High cholesterol
	Yes/no
	Missing coded as absent
	106 (0.3)

	Chronic condition count
	Count of hypertension, diabetes, cancer, lung disease, arthritis, high cholesterol (0-6)
	Missing components coded as absent (0)
	None after coding; see component rows above (105-112 per component, each 0.3%)

	Self-rated health
	1 (very bad) to 5 (very good), continuous
	Missing coded as 3
	106 (0.3)

	SI items: marital status
	Unpartnered indicator
	Missing coded as partnered (unexposed)
	618 (1.7)

	SI items: living alone
	Living alone indicator
	Complete
	0 (0.0)

	SI items: number of living children
	No living children indicator
	Complete
	0 (0.0)

	SI items: social activities
	No participation indicator
	Missing coded as participating (unexposed)
	347 (1.0)

	SI items: organisational activities (5 items)
	No participation in any of 5 activities
	Missing coded as participating (unexposed)
	347 (1.0) for each of the five items; the same 347 participants were missing all five items

	Happiness item
	Low positive affect = categories 1-2
	Missing coded as category 4 (“often”, unexposed)
	684 (1.9)


Proportions are of the analytic cohort (n = 36,091). Deterministic coding may bias estimates toward the null if missing participants had adverse profiles; complete-case and multiple imputation analyses address this (Supplementary Table S9).
Table S4. Distribution of exposure variables in the analytic cohort (Panel A) and in the age-eligible Wave 4 sample (Panel B)
	Happiness item response, analytic cohort (n = 36,091)
	n
	%

	Category 1 (“never”)
	959
	2.7

	Category 2 (“rarely”)
	3,621
	10.0

	Category 3 (“sometimes”)
	11,962
	33.1

	Category 4 (“often”)
	18,865
	52.3

	Missing
	684
	1.9

	SI component, analytic cohort (n = 36,091)
	n
	%

	Living alone
	7,406
	20.5

	Unpartnered
	10,940
	30.3

	No social activities in past 12 months
	17,833
	49.4

	No organisational activities
	18,180
	50.4

	No living children
	3,282
	9.1

	SI score, analytic cohort (n = 36,091)
	n
	%

	Score 0
	11,885
	32.9

	Score 1
	2,615
	7.2

	Score 2
	14,370
	39.8

	Score 3
	3,397
	9.4

	Score 4
	3,025
	8.4

	Score 5
	799
	2.2

	SI component, age-eligible Wave 4 sample (n = 56,600)
	n
	%

	Living alone
	12,250
	21.6

	Unpartnered
	17,902
	31.6

	No social activities in past 12 months
	30,126
	53.2

	No organisational activities
	31,140
	55.0

	No living children
	5,256
	9.3

	SI score, age-eligible Wave 4 sample (n = 56,600)
	n
	%

	Score 0
	16,788
	29.7

	Score 1
	3,889
	6.9

	Score 2
	23,192
	41.0

	Score 3
	5,880
	10.4

	Score 4
	5,494
	9.7

	Score 5
	1,357
	2.4


Panel A refers to the analytic cohort (n = 36,091) used in the primary analyses; Panel B refers to the age-eligible Wave 4 sample (n = 56,600) from which the analytic cohort was derived. Low positive affect = happiness categories 1-2 (n = 4,580; 12.7% of the analytic cohort). The SI score is the sum of the five components; score >=2 defined social isolation in the primary analysis (n = 21,591; 59.8%).
Table S5. Proportional hazards tests and interaction tests
	Proportional hazards (scaled Schoenfeld residuals, rank-transformed time)
	P value
	Interpretation

	Social isolation
	0.460
	No evidence against the PH assumption

	Elevated depressive symptoms
	0.096
	No evidence against the PH assumption

	Low positive affect
	0.958
	No evidence against the PH assumption

	Sex
	0.960
	No evidence against the PH assumption

	Interaction
	Estimate (95% CI) / P value
	Interpretation

	SI x depressive symptoms, multiplicative
	HR 1.00, P = 0.951 (likelihood-ratio test P = 0.951)
	Not significant

	SI x depressive symptoms, additive (RERI)
	-0.014 (-0.151 to 0.124)
	Not significant

	SI x region (likelihood-ratio test)
	P = 0.467
	Not significant

	Depressive symptoms x region
	P = 0.107
	Not significant

	Low positive affect x region
	P = 0.442
	Not significant


PH: proportional hazards; RERI: relative excess risk due to interaction. PH tests were performed in the fully adjusted (Model C) single-exposure models. Interaction tests were performed in fully adjusted models.
Table S6. Descriptive attenuation of the age/sex-adjusted social isolation-CVD association (coefficients reported to six decimal places)
	Model
	ln(HR) coefficient
	HR (95% CI)
	P value
	Reduction in SI ln(HR), %

	SI, age/sex-adjusted (base)
	0.182850
	1.20 (1.14-1.27)
	< 0.001
	-

	SI + depressive symptoms
	0.165230
	1.18 (1.12-1.25)
	< 0.001
	9.6

	SI + low positive affect
	0.178126
	1.19 (1.13-1.26)
	< 0.001
	2.6

	SI + depressive symptoms + low positive affect
	0.163038
	1.18 (1.11-1.24)
	< 0.001
	10.8

	Depressive symptoms, adjusted for SI (age/sex model)
	-
	1.35 (1.28-1.43)
	< 0.001
	-

	Low positive affect, adjusted for SI (age/sex model)
	-
	1.11 (1.03-1.19)
	0.007
	-


Attenuation (%) = [ln(HR_base) - ln(HR_adjusted)] / ln(HR_base) x 100. Coefficients are reported to six decimal places so that the attenuation percentages can be reproduced from the values shown; attenuation percentages were calculated using the full-precision model coefficients before rounding for display. These statistics are descriptive difference-in-coefficients measures; they are not causal mediation estimates and should not be interpreted as mediated proportions.
Table S7. Eight-category joint exposure analysis (reference: no SI, no low positive affect, no elevated depressive symptoms)
	Category
	n
	Events
	HR (95% CI)
	P value

	Reference (no SI, no low positive affect, no depressive symptoms)
	10,835
	1,339
	1.00 (reference)
	-

	Elevated depressive symptoms only
	2,453
	374
	1.14 (1.02-1.27)
	0.023

	Low positive affect only
	765
	97
	0.93 (0.77-1.14)
	0.499

	Low positive affect + depressive symptoms
	447
	75
	1.15 (0.91-1.44)
	0.241

	SI only
	13,411
	2,175
	1.07 (1.01-1.15)
	0.030

	SI + depressive symptoms
	4,812
	987
	1.20 (1.10-1.30)
	< 0.001

	SI + low positive affect
	1,802
	285
	1.04 (0.92-1.18)
	0.540

	SI + low positive affect + depressive symptoms
	1,566
	329
	1.22 (1.08-1.38)
	0.002


Fully adjusted (Model C) country-stratified Cox models. The SI x depressive symptoms multiplicative interaction was not significant (HR 1.00, P = 0.951), and the additive interaction was not significant (RERI -0.014, 95% CI -0.151 to 0.124); higher point estimates in dual-exposure categories should not be interpreted as synergy or effect modification. Categories containing low positive affect without depressive symptoms had small sample sizes.
Table S8. Country-level analytic sample sizes, event counts, and exposure prevalences
	Country
	Region
	N
	Events
	SI prevalence (%)
	Depressive symptoms prevalence (%)
	Low positive affect prevalence (%)

	Austria
	Western
	3,414
	541
	58.5
	17.6
	7.1

	Germany
	Western
	872
	150
	52.1
	21.9
	10.0

	Sweden
	Nordic
	1,245
	165
	51.1
	15.9
	8.7

	Netherlands
	Western
	1,881
	178
	35.9
	16.3
	5.6

	Spain
	Southern
	2,624
	395
	72.3
	31.9
	14.1

	Italy
	Southern
	2,322
	362
	69.6
	28.3
	14.6

	France
	Western
	3,521
	526
	60.2
	32.0
	10.9

	Denmark
	Nordic
	1,642
	239
	38.2
	14.2
	1.9

	Switzerland
	Western
	2,717
	317
	46.9
	17.4
	6.6

	Belgium
	Western
	3,433
	452
	52.4
	27.6
	15.0

	Czech Republic
	Eastern
	3,452
	635
	67.4
	21.8
	19.8

	Poland
	Eastern
	990
	219
	54.5
	37.5
	15.4

	Hungary
	Eastern
	597
	106
	71.4
	27.8
	16.1

	Portugal
	Southern
	1,271
	129
	74.0
	37.3
	20.5

	Slovenia
	Eastern
	1,855
	361
	59.5
	23.7
	10.9

	Estonia
	Eastern
	4,255
	886
	74.2
	35.3
	19.3


All counts refer to the analytic cohort. Country totals sum to 36,091 participants and 5,661 events.
Table S9. Sensitivity analyses with complete sample sizes, event counts, hazard ratios, 95% confidence intervals, and P values for all three exposures
	Sensitivity analysis
	n
	Events
	SI HR (95% CI)
	P
	Depressive symptoms HR (95% CI)
	P
	Low positive affect HR (95% CI)
	P

	Complete case (Model C, mutually adjusted)
	30,250
	4,826
	1.08 (1.01-1.15)
	0.016
	1.15 (1.08-1.23)
	< 0.001
	0.98 (0.91-1.06)
	0.659

	Multiple imputation, m = 20 (Model C, mutually adjusted)
	36,091
	5,661
	1.07 (1.01-1.13)
	0.020
	1.14 (1.07-1.20)
	< 0.001
	0.99 (0.92-1.07)
	0.753

	Discrete-time cloglog, Model C, single-exposure
	36,091 participants; 97,706 records*
	5,661
	1.08 (1.02-1.14)
	0.013
	1.14 (1.07-1.22)
	< 0.001
	1.01 (0.93-1.09)
	0.794

	Discrete-time cloglog, Model C, mutually adjusted
	36,091 participants; 97,706 records*
	5,661
	1.08 (1.01-1.14)
	0.017
	1.14 (1.07-1.21)
	< 0.001
	0.99 (0.91-1.07)
	0.754

	Discrete-time cloglog, Model A, mutually adjusted
	36,091 participants; 97,706 records*
	5,661
	1.16 (1.09-1.23)
	< 0.001
	1.36 (1.28-1.44)
	< 0.001
	1.05 (0.97-1.13)
	0.241

	IPCW (Model C, mutually adjusted)
	36,091
	5,661
	1.08 (1.02-1.14)
	0.010
	1.13 (1.06-1.20)
	< 0.001
	0.99 (0.92-1.07)
	0.794

	Excluding early events (Wave 5)
	34,109
	3,679
	1.10 (1.02-1.17)
	0.008
	1.12 (1.04-1.21)
	0.003
	0.97 (0.88-1.07)
	0.535

	Excluding >=2 chronic conditions
	24,484
	3,141
	1.09 (1.01-1.17)
	0.027
	1.07 (0.99-1.17)
	0.104
	0.97 (0.87-1.07)
	0.518

	Excluding very poor self-rated health
	33,383
	4,915
	1.08 (1.02-1.15)
	0.010
	1.15 (1.08-1.23)
	< 0.001
	0.99 (0.90-1.07)
	0.732

	Excluding low positive affect x depressive overlap
	34,078
	5,257
	1.08 (1.02-1.15)
	0.009
	1.13 (1.06-1.20)
	< 0.001
	0.97 (0.87-1.07)
	0.513

	Non-overlapping multimorbidity covariate set
	36,091
	5,661
	1.08 (1.02-1.15)
	0.005
	1.14 (1.07-1.21)
	< 0.001
	1.01 (0.94-1.09)
	0.755


Unless stated otherwise, estimates are from country-stratified Cox models with the full Model C covariate set (age, sex, education, log household income, smoking, alcohol, physical activity, BMI, hypertension, diabetes, chronic condition count, self-rated health) and with all three exposures entered simultaneously (mutually adjusted). Complete-case and exclusion analyses were mutually adjusted. The discrete-time models used two-year person-period records (97,706 records from 36,091 participants, including 5,661 first reported CVD events) with country indicator variables, time indicators, the stated covariate set, and cluster-robust standard errors by participant. IPCW used stabilized weights truncated at the 99th percentile (361 of 36,091 weights truncated; mean 1.00, SD 0.06); the censoring model had limited predictive discrimination (AUROC 0.585; pseudo-R-squared 0.015). *Person-period records, not participants; event counts are shown at participant level.
Table S9 (continued). Alternative social isolation parameterizations and related sensitivity analyses
	SI parameterization or test
	n (events)
	HR (95% CI)
	P value

	Continuous SI score, per 1-point increase
	36,091 (5,661)
	1.02 (1.00-1.04)
	0.032

	Ordinal SI, reference category 0-1
	14,500 (1,885)
	1.00 (reference)
	-

	Ordinal SI, score 2 versus 0-1
	14,370 (2,423)
	1.08 (1.01-1.14)
	0.016

	Ordinal SI, scores 3-5 versus 0-1
	7,221 (1,353)
	1.09 (1.01-1.17)
	0.022

	Ordinal SI, global likelihood-ratio test across categories (2 df)
	36,091 (5,661)
	chi-square = 7.48
	0.024

	Ordinal SI, linear trend per ordered category (0-1, 2, 3-5)
	36,091 (5,661)
	1.05 (1.01-1.09)
	0.012

	SI stricter cutoff (>=3 versus 0-2)
	7,221 (1,353)
	1.04 (0.98-1.11)
	0.202

	SI four-item index (childlessness excluded), >=2 versus 0-1
	21,356 (3,747)
	1.08 (1.02-1.15)
	0.006

	Depression defined by self-reported psychiatric/emotional diagnosis
	36,091 (5,661)
	1.13 (1.04-1.23)
	0.004

	Depression defined by EURO-D >=4 plus psychiatric diagnosis
	36,091 (5,661)
	1.12 (1.00-1.24)
	0.042

	Low life satisfaction <=5 (0-10 scale)
	36,091 (5,661)
	1.13 (1.05-1.21)
	0.001

	Low life satisfaction <=4 (0-10 scale)
	36,091 (5,661)
	1.24 (1.11-1.39)
	< 0.001


All SI parameterizations and related sensitivity analyses were fitted in country-stratified Cox models with the full Model C covariate set as single-exposure models using the full analytic cohort (model sample n = 36,091; 5,661 events). Where a row shows n (events) for a specific exposure category (ordinal categories, the >=3 cutoff, and the four-item index), the fitted model still included all 36,091 participants; the displayed n (events) describes the exposure category rather than the model sample. For ordinal category rows, the reference category and the score 2 and scores 3-5 estimates were obtained from a single model. Because the ordinal categories were not prespecified to represent a linear scale, the trend test is descriptive and category-specific estimates were not interpreted as evidence of a monotonic dose-response relationship.
Table S10. Outcome-specific analyses separating incident heart attack and incident stroke
	Outcome and model
	Exposure
	n (events)
	HR (95% CI)
	P value

	Heart attack, fully adjusted
	SI
	36,091 (4,325)
	1.08 (1.01-1.15)
	0.027

	Heart attack, fully adjusted
	Depressive symptoms
	36,091 (4,325)
	1.10 (1.03-1.18)
	0.006

	Heart attack, fully adjusted
	Low positive affect
	36,091 (4,325)
	1.02 (0.94-1.11)
	0.651

	Heart attack, mutually adjusted
	SI
	36,091 (4,325)
	1.07 (1.01-1.14)
	0.033

	Heart attack, mutually adjusted
	Depressive symptoms
	36,091 (4,325)
	1.10 (1.03-1.17)
	0.007

	Heart attack, mutually adjusted
	Low positive affect
	36,091 (4,325)
	1.00 (0.92-1.09)
	0.950

	Stroke, fully adjusted
	SI
	36,091 (1,657)
	1.11 (1.01-1.22)
	0.038

	Stroke, fully adjusted
	Depressive symptoms
	36,091 (1,657)
	1.16 (1.05-1.29)
	0.004

	Stroke, fully adjusted
	Low positive affect
	36,091 (1,657)
	1.01 (0.89-1.16)
	0.840

	Stroke, mutually adjusted
	SI
	36,091 (1,657)
	1.10 (1.00-1.22)
	0.044

	Stroke, mutually adjusted
	Depressive symptoms
	36,091 (1,657)
	1.16 (1.05-1.29)
	0.004

	Stroke, mutually adjusted
	Low positive affect
	36,091 (1,657)
	0.99 (0.87-1.13)
	0.872


Event counts for heart attack and stroke do not sum to the composite count because some participants reported both conditions; the composite outcome counts only the first reported event.
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Information

Social

isolation,

depressive

symptoms,

and

incident

cardiovascular

disease

in

older

Europeans:

a

multinational

cohort

study

from

SHARE

In

these

supplementary

materials,

low

positive

affect

refers

to

the

binary

measure

derived

from

the

SHARE

Wave

4

happiness

item,

with

responses

of

“

never

”

or

“

rarely

”

classified

as

exposed

(see

Methods).

Fully

adjusted

(Model

C)

estimates

refer

to

country-stratified

Cox

models

adjusting

for

age,

sex,

years

of

education,

log

household

income,

smoking

status,

weekly

alcohol

use,

physical

activity,

BMI,

hypertension,

diabetes,

chronic

condition

count,

and

self-rated

health;

mutually

adjusted

estimates

additionally

include

the

other

two

psychosocial

exposures.
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Supplementary

Methods

1:

Inverse-probability-of-censoring-weighted

(IPCW)

analysis

To

evaluate

potential

bias

from

loss

to

follow-up,

we

fitted

an

IPCW

Cox

model.

The

censoring

model

was

a

logistic

regression

estimating

the

probability

of

having

at

least

one

post-baseline

follow-

up

wave

among

the

45,376

participants

aged

>=50

years

and

free

of

baseline

CVD

at

Wave

4.

Predictors

included

age,

sex,

years

of

education,

log

household

income,

self-rated

health,

SI

score,

the

low

positive

affect

indicator,

elevated

depressive

symptoms,

and

chronic

condition

count;

continuous

predictors

were

standardized

before

inclusion.

Stabilized

weights

were

calculated

as

the

marginal

probability

of

follow-up

divided

by

the

predicted

probability

conditional

on

baseline

covariates.

The

marginal

probability

of

follow-up

was

36,091/45,376

=

0.795.

Weights

were

truncated

at

the

99th

percentile.

Stabilized

weights

had

mean

0.999

(SD

0.063),

ranging

from

0.863

to

1.202

after

truncation.

The

censoring

model

had

limited

predictive

ability

(pseudo-R2

=

0.015;

AUROC

=

0.585),

which

means

that

weighting

based

on

measured

baseline

characteristics

changed

estimates

only

slightly;

this

does

not

by

itself

rule

out

selection

bias

from

unmeasured

predictors

of

attrition

(Supplementary

Table

S2).

IPCW-weighted

Cox

models

were

stratified

by

country

and

adjusted

for

the

same

covariates

as

the

primary

Model

C

mutually

adjusted

models.

Estimates

were:

SI

HR

1.08

(95%

CI

1.02-1.14,

P

=

0.010);

depressive

symptoms

HR

1.13

(95%

CI

1.06-1.20,

P

<

0.001);

low

positive

affect

HR

0.99

(95%

CI

0.92-1.07,

P

=

0.794).
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2:

Time

scale

and

event-time

approximation

The

Cox

models

used

years

since

the

Wave

4

baseline

interview

as

the

time

scale.

Because

exact

dates

of

heart

attack

and

stroke

were

unavailable,

event

time

was

approximated

by

the

first

follow-up

wave

at

which

the

participant

reported

a

new

physician

diagnosis

of

heart

attack

or

stroke.

Follow-up

time

was

assigned

in

two-year

intervals:

2

years

for

first

report

at

Wave

5,

4

years

for

Wave

6,

6

years

for

