SUPPLEMENTARY METHODS
Construction of deficits accumulation index
Dimension on physical and cognitive impairments
Self-care disability was assessed with five questions from the Katz index (1): “Do you experience any difficulty in bathing yourself without assistance?”, “Do you experience any difficulty eating without assistance?”, “Do you experience any difficulty dressing yourself without assistance?”, “Do you experience any difficulty getting to or using the toilet?”, and “Do you lose urine involuntarily/accidentally?”.
Disability in instrumental activities of daily living was measured using five questions from the Lawton and Brody scale (2): “Can you go shopping for groceries or clothes?”, “Can you prepare your own meals?”, “Can you do your housework?”, “Can you take your own medication?”, and “Can you handle your own money?”.
Agility and mobility disabilities were ascertained with five questions from the Rosow and Breslau scale (3) and the 12-Item Short-Form Health Survey (SF-12) (4): “Do you experience any difficulty in bending or kneeling?”, “Do you experience any difficulty in picking up or carrying a shopping bag?”, “Do you experience any difficulty in climbing one flight of stairs?”, “Do you experience any difficulty in walking several city blocks (a few hundred meters)?”, and “Does your health limit you in moderate activities such as moving a table, pushing a vacuum cleaner, bowling or playing golf?”. Decreased life-space mobility was measured using the mobility question from the Mini-Nutritional Assessment (5).
Limitation in lower-extremity physical performance was evaluated with three components of the Short Physical Performance Battery (6): balance, gait speed, and ability to rise from a chair. For balance, participants were asked to remain standing for 10 seconds with their feet as close together as possible, then in a semi-tandem position, and finally in a tandem position. For gait speed, the time required to travel 3 m at a usual pace was measured twice and the fastest time was used for analyses. Slow gait speed was defined as the lowest quintiles of the sex- and height-specific distributions in the study sample. For the standing test, participants were asked to stand and sit in a chair five times as quickly as possible with arms crossed over the chest.
Low grip strength was assessed in the dominant hand with a Jamar dynamometer. The highest value of two consecutive measures was used in the analyses. Low strength was defined as the lowest quintiles of the sex- and body mass index-specific distributions in the study sample. Cognitive impairment was evaluated using the score from the Mini-Mental State Examination (7).
Dimension on self-rated health and vitality
This dimension was evaluated with six questions from the SF-12 (4): “In general, would you say your health is excellent, very good, good, fair, or poor?”, “Thinking about the past four weeks, have you accomplished less than you would like as a result of your physical health?”, “During the past four weeks, were you limited in the kind of work or other activities you could do as a result of your physical health?”, “During the last four weeks, how much of the time has your physical health or emotional problems interfered with your social activities, like visiting with friends, relatives etc.?”, “During the past four weeks, how much did pain interfere with your normal work including both work outside the home and housework?”, and “How much of the time during the past four weeks did you have a lot of energy?”. Unintentional weight loss was defined as a self-reported loss of body weight of 4.5 kg or greater in the preceding year.
Dimension on mental health
This dimension was assessed using the question “In the past four weeks, did you accomplish less than you would like as a result of an emotional problem, such as feeling depressed or anxious?” from the 12-item version of the General Health Questionnaire (8) and the question “During the last four weeks, did you have trouble doing work or other activities as carefully as usual as a result of an emotional problem, such as feeling depressed or anxious?” from the Geriatric Depression Scale (9). In addition, four questions were used from the SF-12 (4): “How much of the time during the past four weeks have you felt calm and peaceful?”, “How much of the time during the past four weeks have you felt downhearted and blue?”, “Have you recently been able to face up to problems?,” and “Do you often feel helpless?”.
Dimension on morbidities, polypharmacy, and health care use
This last dimension was constructed using self-reported information, laboratory tests, and physical examinations. It included 14 items on morbidities, one question on the number of prescribed medications, and two questions regarding hospitalization and use of outpatient and inpatient services in the previous 12 months.
Participants reported previous physician diagnoses of heart attack, heart failure, stroke, cancer, respiratory disease (asthma or chronic bronchitis), arthritis, osteoarthritis, hip fracture, Parkinson’s disease, and periodontal disease. Diabetes was defined as a physician diagnosis of diabetes, the current use of glucose lowering drugs, or a fasting serum glucose level greater than or equal to 126 mg/dl, as determined with the oxidase glucose technique (ADVIS 2400 Chemistry System analyzer, Siemens). Depression was defined as a physician diagnosis of depression or being currently on antidepressant medications.
Weight and height were measured by trained staff under standardized conditions using electronic scales (model Seca 841, precision 0.1 kg) and portable extendable stadiometers (model Ka We 44 444Seca), respectively. The mean of two consecutive measurements was used for analyses. Body mass index was calculated as weight in kg divided by square height in m. Underweight was defined as a body mass index below 18.5 kg/m2 and severe obesity as a body mass index equal to or above 35 kg/m2. Blood pressure was measured with standardized procedures using validated automatic devices (Omron model M6) and 3 cuff sizes according to arm circumference. Two sets of blood pressure readings were made separated by 90 minutes. In each set, blood pressure was measured three times at 1–2 minute intervals, after resting 3 to 5 minutes in a seated position. Blood pressure was calculated as the mean of at least three of the last five readings. Hypertension was defined as a systolic blood pressure greater than or equal to 140 mmHg, a diastolic blood pressure greater than or equal to 90 mmHg, or the current use of antihypertensive drugs. Participants also reported any prescribed medications (including glucose lowering, antidepressant, and antihypertensive drugs), which were checked by the study staff against drug packages at home.
Effect of physical activity and sedentary behavior on deficits accumulation
To estimate the average causal effect of recreational physical activity (PA), household PA, mentally-active sedentary behavior (SB), and passive SB on health deficits accumulation (DA) in this elderly population, we used inverse probability of exposure and censoring weighting of marginal structural mean models for repeated measures (10,11). For the sake of simplicity, this presentation focuses on recreational PA, but the same methods were applied to study the effects of the other activity variables.
The DA index Yij for participant i = 1,…, n at follow-up visit j = 1, 2, 3 was related to the recreational PA Xij−1 at previous visit j − 1 and other time-constant Zi and time-varying covariates Vi0 measured at baseline visit j = 0 through the marginal mean model
E(Yij|Xij−1, Zi, Vi0) = 0 + ′1f(Xij−1) + ′2Zi + ′3Vi0,
where 0 was the intercept; 1 was the vector of coefficients for a pre-specified function of recreational PA at previous visit f(Xij−1), such as categorical indicators (0, 0.1–9.9, 10–19.9, 20–29.9, 30–39.9, or ≥ 40 MET-hours/week) and restricted quadratic splines (knots at 10, 20, 30, and 40 MET-hours/week and constrained to be linear in the upper category); 2 was the parameter vector for time-constant and time-deterministic covariates Zi, including age (restricted quadratic splines with knots at 65, 70, 75, and 80 years), sex (men or women), and educational level (primary or less, secondary, or university); and 3 was the parameter vector associated with baseline levels Vi0 of the DA index (restricted quadratic splines with knots at 10, 20, and 30%) and time-varying covariates, including smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score (≤ 5, 6, 7, 8, or ≥ 9 points), body mass index (< 25, 25–29.9, or ≥ 30 kg/m2), household PA (0, 0.1–19.9, 20–39.9, 40–59.9, 60–79.9, or ≥ 80 MET-hours/week), mentally-active SB (< 1, 1–6.9, 7–14.9, 15–20.9, or ≥ 21 hours/week), and passive SB (< 2, 2–2.9, 3–3.9, 4–4.9, or ≥ 5 hours/day). Note that, by relating current DA index with previous recreational PA, we preserved the proper temporal sequence for any causal effect and assumed that the DA index depended on PA history only through its value at the immediately previous visit. In addition to the mean outcome specification, the variance of the DA index var(Yij) = 2 was assumed to be constant and independent of recreational PA and covariates. Regression parameters were estimated by ordinary least-squares, with robust sandwich estimates of their standard errors accounting for within-participant correlations among repeated measures (12).
If there were time-varying confounding by lifestyle changes over follow-up or reverse causation by earlier DA levels, the estimates of parameters 1 would be biased for the causal effect of recreational PA on DA index, even if follow-up levels Vij−1 of the outcome and time-varying covariates were included in the above marginal model, since these levels were themselves affected by previous recreational PA (10). To properly control for potential time-varying confounding and reverse causation, participant i at follow-up visit j was assigned the inverse probability of exposure weight

where the denominator was the conditional probability that an uncensored participant Cij−1 = 0 had his own observed recreational PA history  = (Xi0, Xi1,…, Xij−1) through visit j − 1, given his covariate history Zi and  = (Vi0, Vi1,…, Vij−1) up to that visit. The numerator, which represented the probability of having the observed PA history conditional on baseline covariates Zi and Vi0, but not on time-varying follow-up covariates Vi1,…, Vij−1, was added to reduce variability of weights and avoid influential person-visits with extremely large weights. These stabilized weights created a pseudo-population in which, given baseline covariates Zi and Vi0, recreational PA Xij−1 at visit j − 1 was not affected by prior follow-up covariates Vi1,…, Vij−1, thus providing the proper control for time-varying confounding and reverse causation that cannot be achieved by standard adjustment methods (10). Each probability in the denominator of the exposure weights was estimated from a pooled polytomous logistic model for the probability of being in each recreational PA category at visit k = 1, 2 (Xik = 0, 1, 2, 3, 4, or 5 if 0, 0.1–9.9, 10–19.9, 20–29.9, 30–39.9, or ≥ 40 MET-hours/week, respectively) among uncensored participants at those visits,


for each non-null PA category l = 1,…, 5, where 0l was the intercept, 1l were the parameters for category indicators I(Xik−1) of recreational PA at previous visit, 2l were the parameters for time-constant covariates Zi, and 3l and 4l were the parameters associated with baseline Vi0 and current levels Vik of the DA index and time-varying covariates, respectively. Note that recreational PA at visit k was related to full exposure and covariate histories through PA at previous visit and covariates at baseline and current visits. The probabilities in the numerator of the exposure weights were estimated from the same polytomous logistic model except with time-varying follow-up covariates Vik removed from the model.
Attrition rates were high across successive visits in this elderly cohort. If losses to follow-up at any given visit were related to past follow-up levels of the DA index or its lifestyle determinants, and these common predictors of censoring and outcome were themselves affected by previous recreational PA, the above marginal model would provide biased estimates of the causal effect of recreational PA on DA index, whether or not the model further adjusted for follow-up levels Vij−1 of predictors of both censoring and outcome (13). To adjust appropriately for selection bias due to differential loss to follow-up, participant i at follow-up visit j was assigned the inverse probability of censoring weight

where the denominator corresponded to the conditional probability that an uncensored participant remained uncensored up to visit j, given his recreational PA and covariate history , Zi, and  through previous visit j − 1, and the numerator represented the probability of remaining uncensored conditional only on recreational PA history  and baseline covariates Zi and Vi0. These censoring weights generated a pseudo-population where censoring Cij at visit j was unrelated to prior follow-up covariates Vi1,…, Vij−1 conditional on baseline covariates Zi and Vi0 and hence corrected for selection bias caused by differential loss to follow-up with respect to time-varying covariates (10,11). The probabilities in the denominator of the censoring weights were estimated using a pooled logistic model for the probability of remaining uncensored Cik = 0 at visit k = 2, 3 among uncensored participants at previous visits,


where 0 was the intercept, 1 were the parameters for category indicators of previous recreational PA Xik−1, 2 were the parameters for time-constant covariates Zi, and 3 and 4 were the parameters for baseline Vi0 and previous levels Vik−1 of time-varying covariates, respectively. In this model, censoring at visit k depended on past recreational PA and covariate histories through their values at previous visit. The probabilities in the numerator of the censoring weights were estimated using the same logistic model excluding time-varying follow-up covariates Vik−1.
Final weights  were calculated as the product of inverse probability of exposure weights  and inverse probability of censoring weights , which represented each participant’s joint probability of having the observed recreational PA history through visit j − 1 and remaining uncensored at visit j conditional on baseline covariates, divided by the same probability but further conditional on full covariate history through visit j − 1. The proposed marginal structural mean model was fitted with these inverse probability of exposure and censoring weights Wij to correct for both confounding and loss to follow-up selection bias related to follow-up levels of the DA index and time-varying covariates. Adjustment for time-constant and baseline covariates was performed in the usual way by including them as regressors in the marginal structural model. Under the assumption of no unmeasured confounders and common predictors of censoring and DA index, the weighted estimates of parameters 1 in the marginal structural model were unbiased for the average causal effect of recreational PA on DA index, provided that exposure, censoring, and mean outcome models were correctly specified (10,11). Conservative confidence intervals for 1 were calculated using robust standard errors accounting for within-participant correlations induced by repeated measures and weighting.
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Table S1. Health deficits and associated scores in the deficits accumulation index.
	Health deficit
	Score

	Physical and cognitive impairments
	

	Self-care disability
	

	Help bathing 
	no=0, yes=1

	Help eating
	no=0, yes=1

	Help dressing
	no=0, yes=1

	Help using the toilet
	no=0, yes=1

	Incontinence
	no=0, yes=1

	Disability in instrumental activities of daily living
	

	Help shopping
	no=0, yes=1

	Help preparing meals
	no=0, yes=1

	Help with housework
	no=0, yes=1

	Help taking medications
	no=0, yes=1

	Help with finances
	no=0, yes=1

	Agility disability
	

	Limitation in bending or kneeling
	no=0, yes=1

	Mobility disability
	

	Limitation to lift/carry a shopping bag
	no=0, yes=1

	Limitation in climbing one flight of stairs
	no=0, yes=1

	Limitation to walk several blocks
	no=0, yes=1

	Limitation in moderate activities
	no=0, yes=1

	Decreased life-space mobility
	no=0, yes=1

	Limitation in lower-extremity physical performance
	

	Poor balance
	no=0, yes=1

	Slowness
	no=0, yes=1

	Unable to complete five chair stands
	no=0, yes=1

	Low strength
	

	Low grip strength
	no=0, yes=1

	Cognitive impairment
	

	Mini-Mental State Examination score
	≥24=0, 20–23=0.25, 18–19=0.5,
11–17=0.75, ≤10=1

	Self-rated health and vitality
	

	Self-rated health
	excellent=0, very good=0.25, good=0.5,
fair=0.75, poor=1

	Doing less as a result of physical health
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Limited in activities as a result of physical health
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Health interfered with social activities
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Pain interfered with normal work
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Not having energy
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Unintentional weight loss
	no=0, yes=1


(Table continues)


Table S1 (continued).
	Health deficit
	Score

	Mental health
	

	Accomplishing less because of emotional problems
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Doing activities less carefully than usual
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Not feeling calm and peaceful
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Feeling down-hearted and blue
	never=0, rarely=0.25, sometimes=0.5,
mostly=0.75, always=1

	Not being able to face up to problems
	no=0, yes=1

	Feeling helpless
	no=0, yes=1

	Morbidities, polypharmacy, and use of health services
	

	Morbidities
	

	Heart attack
	no=0, yes=1

	Heart failure
	no=0, yes=1

	Stroke
	no=0, yes=1

	Cancer
	no=0, yes=1

	Respiratory disease
	no=0, yes=1

	Arthritis
	no=0, yes=1

	Osteoarthritis
	no=0, yes=1

	Hip fracture
	no=0, yes=1

	Parkinson’s disease
	no=0, yes=1

	Periodontal disease
	no=0, yes=1

	Diabetes
	no=0, yes=1

	Depression
	no=0, yes=1

	Underweight/severe obesity (body mass index)
	18.5–<35=0, <18.5 or ≥35=1

	Hypertension
	no=0, yes=1

	Polypharmacy
	

	No. of medications
	0–2=0, 3–4=0.5, ≥5=1

	Use of health services
	

	Frequency of outpatient health care in last 12 months
	rarely=0, once/twice a year=0.25,
every two/three months=0.5,
once/twice a month=0.75, almost every day=1

	Overnight stay in hospital in last 12 months
	no=0, yes=1
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Table S2. Weighted distributions of lifestyle factors and deficits accumulation index by recreational and household physical activity at follow-up visits in the Seniors-ENRICA cohort, 2008–2010 to 2017.*
	
	Recreational physical activity (MET-hours/week)
	
	Household physical activity (MET-hours/week)
	

	Characteristic
	0
	0.1–9.9
	10–19.9
	20–29.9
	30–39.9
	≥ 40
	P value†
	0
	0.1–19.9
	20–39.9
	40–59.9
	60–79.9
	≥ 80
	P value†

	Smoking status
	
	
	
	
	
	
	0.89
	
	
	
	
	
	
	1.00

	Non-current
	0.904
	0.925
	0.916
	0.914
	0.920
	0.913
	
	0.917
	0.915
	0.917
	0.913
	0.914
	0.921
	

	Current
	0.096
	0.075
	0.084
	0.086
	0.080
	0.087
	
	0.083
	0.085
	0.083
	0.087
	0.086
	0.079
	

	Alcohol drinking
	
	
	
	
	
	
	0.99
	
	
	
	
	
	
	1.00

	Non-current
	0.370
	0.354
	0.361
	0.367
	0.355
	0.356
	
	0.350
	0.351
	0.351
	0.359
	0.345
	0.361
	

	Current
	0.630
	0.646
	0.639
	0.633
	0.645
	0.644
	
	0.650
	0.649
	0.649
	0.641
	0.655
	0.639
	

	Mediterranean diet score (points)
	
	
	
	
	
	1.00
	
	
	
	
	
	
	1.00

	≤ 5
	0.133
	0.135
	0.131
	0.135
	0.128
	0.116
	
	0.155
	0.129
	0.130
	0.130
	0.128
	0.120
	

	6
	0.147
	0.197
	0.194
	0.194
	0.195
	0.188
	
	0.185
	0.193
	0.198
	0.192
	0.198
	0.197
	

	7
	0.278
	0.223
	0.235
	0.237
	0.234
	0.244
	
	0.218
	0.227
	0.225
	0.227
	0.225
	0.227
	

	8
	0.236
	0.237
	0.222
	0.213
	0.222
	0.232
	
	0.257
	0.234
	0.232
	0.243
	0.222
	0.228
	

	≥ 9
	0.206
	0.208
	0.218
	0.221
	0.221
	0.221
	
	0.185
	0.217
	0.215
	0.208
	0.213
	0.222
	

	Body mass index (kg/m2)
	
	
	
	
	
	
	1.00
	
	
	
	
	
	
	1.00

	< 25
	0.241
	0.230
	0.239
	0.240
	0.239
	0.247
	
	0.230
	0.235
	0.237
	0.242
	0.248
	0.237
	

	25–29.9
	0.453
	0.456
	0.463
	0.461
	0.465
	0.451
	
	0.455
	0.465
	0.467
	0.464
	0.453
	0.464
	

	≥ 30
	0.306
	0.313
	0.298
	0.299
	0.296
	0.301
	
	0.315
	0.300
	0.296
	0.294
	0.299
	0.299
	

	Recreational physical activity (MET-hours/week)
	
	
	
	
	
	
	
	
	
	
	
	1.00

	0
	
	
	
	
	
	
	
	0.060
	0.071
	0.074
	0.072
	0.069
	0.071
	

	0.1–9.9
	
	
	
	
	
	
	
	0.139
	0.128
	0.21
	0.128
	0.131
	0.122
	

	10–19.9
	
	
	
	
	
	
	
	0.301
	0.315
	0.315
	0.316
	0.311
	0.326
	

	20–29.9
	
	
	
	
	
	
	
	0.220
	0.219
	0.217
	0.217
	0.217
	0.207
	

	30–39.9
	
	
	
	
	
	
	
	0.160
	0.156
	0.157
	0.155
	0.150
	0.143
	

	≥ 40
	
	
	
	
	
	
	
	0.120
	0.110
	0.116
	0.113
	0.121
	0.132
	

	Household physical activity (MET-hours/week)
	
	
	
	
	1.00
	
	
	
	
	
	
	

	0
	0.057
	0.074
	0.064
	0.070
	0.071
	0.073
	
	
	
	
	
	
	
	

	0.1–19.9
	0.357
	0.307
	0.318
	0.309
	0.303
	0.305
	
	
	
	
	
	
	
	


(Table continues)


Table S2 (continued).
	
	Recreational physical activity (MET-hours/week)
	
	Household physical activity (MET-hours/week)
	

	Characteristic
	0
	0.1–9.9
	10–19.9
	20–29.9
	30–39.9
	≥ 40
	P value†
	0
	0.1–19.9
	20–39.9
	40–59.9
	60–79.9
	≥ 80
	P value†

	20–39.9
	0.203
	0.247
	0.242
	0.255
	0.255
	0.254
	
	
	
	
	
	
	
	

	40–59.9
	0.174
	0.180
	0.173
	0.169
	0.179
	0.174
	
	
	
	
	
	
	
	

	60–79.9
	0.101
	0.088
	0.099
	0.099
	0.090
	0.105
	
	
	
	
	
	
	
	

	≥ 80
	0.108
	0.104
	0.104
	0.098
	0.102
	0.089
	
	
	
	
	
	
	
	

	Mentally-active sedentary behavior (hours/week)
	
	
	
	
	0.98
	
	
	
	
	
	
	1.00

	< 1
	0.188
	0.194
	0.192
	0.181
	0.185
	0.178
	
	0.187
	0.190
	0.196
	0.197
	0.193
	0.197
	

	1–6.9
	0.371
	0.381
	0.377
	0.383
	0.373
	0.372
	
	0.399
	0.380
	0.378
	0.369
	0.366
	0.378
	

	7–14.9
	0.193
	0.195
	0.195
	0.210
	0.214
	0.214
	
	0.212
	0.201
	0.200
	0.216
	0.207
	0.205
	

	15–20.9
	0.140
	0.102
	0.116
	0.105
	0.107
	0.109
	
	0.091
	0.111
	0.109
	0.104
	0.104
	0.105
	

	≥ 21
	0.109
	0.128
	0.121
	0.122
	0.121
	0.127
	
	0.111
	0.118
	0.117
	0.114
	0.131
	0.115
	

	Passive sedentary behavior (hours/day)
	
	
	
	
	
	1.00
	
	
	
	
	
	
	1.00

	< 2
	0.199
	0.211
	0.219
	0.214
	0.205
	0.214
	
	0.220
	0.210
	0.215
	0.214
	0.229
	0.209
	

	2–2.9
	0.281
	0.253
	0.263
	0.272
	0.283
	0.271
	
	0.261
	0.266
	0.265
	0.265
	0.254
	0.282
	

	3–3.9
	0.241
	0.262
	0.256
	0.252
	0.243
	0.262
	
	0.284
	0.247
	0.256
	0.256
	0.244
	0.251
	

	4–4.9
	0.141
	0.151
	0.146
	0.150
	0.148
	0.140
	
	0.123
	0.150
	0.144
	0.141
	0.151
	0.151
	

	≥ 5
	0.138
	0.122
	0.116
	0.112
	0.121
	0.113
	
	0.112
	0.127
	0.120
	0.124
	0.122
	0.107
	

	Deficits accumulation index (%)
	
	
	
	
	
	0.55
	
	
	
	
	
	
	0.99

	< 10
	0.221
	0.259
	0.286
	0.275
	0.286
	0.302
	
	0.252
	0.283
	0.282
	0.279
	0.304
	0.296
	

	10–19.9
	0.435
	0.380
	0.380
	0.389
	0.378
	0.379
	
	0.390
	0.371
	0.373
	0.383
	0.367
	0.386
	

	20–29.9
	0.177
	0.189
	0.203
	0.192
	0.202
	0.169
	
	0.207
	0.195
	0.204
	0.200
	0.184
	0.160
	

	≥ 30
	0.167
	0.172
	0.132
	0.145
	0.133
	0.140
	
	0.151
	0.151
	0.141
	0.137
	0.144
	0.158
	


* Weighted probabilities of being in each level of time-varying characteristics by category of recreational (resp. household) physical activity at each follow-up visit were obtained as the average predictive margins from pooled polytomous logistic models weighted by the inverse of the exposure probability, accounting for within-participant correlations, and adjusted for previous recreational (resp. household) physical activity category, age (60–64, 65–69, 70–74, 75–79, or ≥ 80 years), sex (men or women), educational level (primary or less, secondary, or university), and baseline levels of smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score (≤ 5, 6, 7, 8, or ≥ 9 points), body mass index (< 25, 25–29.9, or ≥ 30 kg/m2), household (resp. recreational) physical activity category, mentally-active sedentary behavior (< 1, 1–6.9, 7–14.9, 15–20.9, or ≥ 21 hours/week), passive sedentary behavior (< 2, 2–2.9, 3–3.9, 4–4.9, or ≥ 5 hours/day), and deficits accumulation index (< 10, 10–19.9, 20–29.9, or ≥ 30%).
† P value for homogeneity of weighted probabilities across categories of recreational and household physical activity.


Table S3. Weighted distributions of lifestyle factors and deficits accumulation index by mentally-active and passive sedentary behavior at follow-up visits in the Seniors-ENRICA cohort, 2008–2010 to 2017.*
	
	Mentally-active sedentary behavior (hours/week)
	
	Passive sedentary behavior (hours/day)
	

	Characteristic
	< 1
	1–6.9
	7–14.9
	15–20.9
	≥ 21
	P value†
	< 2
	2–2.9
	3–3.9
	4–4.9
	≥ 5
	P value†

	Smoking status
	
	
	
	
	
	0.85
	
	
	
	
	
	0.92

	Non-current
	0.925
	0.916
	0.910
	0.900
	0.911
	
	0.917
	0.912
	0.910
	0.906
	0.905
	

	Current
	0.075
	0.084
	0.090
	0.100
	0.089
	
	0.083
	0.088
	0.090
	0.094
	0.095
	

	Alcohol drinking
	
	
	
	
	
	0.97
	
	
	
	
	
	1.00

	Non-current
	0.357
	0.360
	0.356
	0.340
	0.360
	
	0.352
	0.358
	0.352
	0.359
	0.348
	

	Current
	0.643
	0.640
	0.644
	0.660
	0.640
	
	0.648
	0.642
	0.648
	0.641
	0.652
	

	Mediterranean diet score (points)
	
	
	
	
	1.00
	
	
	
	
	
	1.00

	≤ 5
	0.131
	0.135
	0.136
	0.129
	0.132
	
	0.132
	0.133
	0.136
	0.139
	0.122
	

	6
	0.184
	0.188
	0.193
	0.195
	0.203
	
	0.196
	0.195
	0.196
	0.199
	0.185
	

	7
	0.227
	0.224
	0.219
	0.242
	0.230
	
	0.226
	0.225
	0.223
	0.229
	0.259
	

	8
	0.248
	0.232
	0.221
	0.215
	0.213
	
	0.225
	0.234
	0.226
	0.219
	0.226
	

	≥ 9
	0.210
	0.222
	0.232
	0.218
	0.221
	
	0.221
	0.213
	0.219
	0.213
	0.208
	

	Body mass index (kg/m2)
	
	
	
	
	
	1.00
	
	
	
	
	
	0.98

	< 25
	0.235
	0.237
	0.241
	0.244
	0.235
	
	0.238
	0.239
	0.239
	0.241
	0.255
	

	25–29.9
	0.472
	0.463
	0.459
	0.465
	0.456
	
	0.472
	0.458
	0.472
	0.471
	0.444
	

	≥ 30
	0.293
	0.300
	0.301
	0.291
	0.309
	
	0.290
	0.303
	0.289
	0.287
	0.301
	

	Recreational physical activity (MET-hours/week)
	
	
	
	1.00
	
	
	
	
	
	1.00

	0
	0.069
	0.0701
	0.066
	0.063
	0.063
	
	0.068
	0.070
	0.077
	0.074
	0.066
	

	0.1–9.9
	0.128
	0.121
	0.119
	0.115
	0.115
	
	0.127
	0.124
	0.123
	0.126
	0.124
	

	10–19.9
	0.310
	0.318
	0.318
	0.321
	0.314
	
	0.315
	0.318
	0.309
	0.320
	0.321
	

	20–29.9
	0.220
	0.214
	0.216
	0.226
	0.224
	
	0.212
	0.220
	0.221
	0.217
	0.209
	

	30–39.9
	0.161
	0.163
	0.164
	0.156
	0.166
	
	0.159
	0.150
	0.155
	0.154
	0.162
	

	≥ 40
	0.112
	0.114
	0.117
	0.119
	0.119
	
	0.119
	0.118
	0.115
	0.108
	0.118
	

	Household physical activity (MET-hours/week)
	
	
	
	1.00
	
	
	
	
	
	1.00

	0
	0.072
	0.068
	0.069
	0.079
	0.065
	
	0.064
	0.066
	0.068
	0.074
	0.067
	

	0.1–19.9
	0.310
	0.311
	0.306
	0.307
	0.303
	
	0.313
	0.317
	0.311
	0.302
	0.317
	


(Table continues)


Table S3 (continued).
	
	Mentally-active sedentary behavior (hours/week)
	
	Passive sedentary behavior (hours/day)
	

	Characteristic
	< 1
	1–6.9
	7–14.9
	15–20.9
	≥ 21
	P value†
	< 2
	2–2.9
	3–3.9
	4–4.9
	≥ 5
	P value†

	20–39.9
	0.251
	0.244
	0.248
	0.257
	0.262
	
	0.251
	0.238
	0.244
	0.241
	0.255
	

	40–59.9
	0.179
	0.181
	0.175
	0.171
	0.176
	
	0.170
	0.180
	0.176
	0.180
	0.170
	

	60–79.9
	0.090
	0.095
	0.100
	0.091
	0.108
	
	0.103
	0.100
	0.096
	0.098
	0.101
	

	≥ 80
	0.098
	0.102
	0.102
	0.094
	0.086
	
	0.098
	0.099
	0.105
	0.104
	0.089
	

	Mentally-active sedentary behavior (hours/week)
	
	
	
	
	
	
	
	
	
	1.00

	< 1
	
	
	
	
	
	
	0.188
	0.191
	0.190
	0.195
	0.191
	

	1–6.9
	
	
	
	
	
	
	0.378
	0.372
	0.375
	0.374
	0.391
	

	7–14.9
	
	
	
	
	
	
	0.200
	0.202
	0.201
	0.210
	0.204
	

	15–20.9
	
	
	
	
	
	
	0.114
	0.110
	0.118
	0.106
	0.104
	

	≥ 21
	
	
	
	
	
	
	0.121
	0.125
	0.116
	0.116
	0.110
	

	Passive sedentary behavior (hours/day)
	
	
	
	
	1.00
	
	
	
	
	
	

	< 2
	0.230
	0.211
	0.208
	0.217
	0.218
	
	
	
	
	
	
	

	2–2.9
	0.258
	0.274
	0.272
	0.248
	0.249
	
	
	
	
	
	
	

	3–3.9
	0.244
	0.252
	0.248
	0.255
	0.254
	
	
	
	
	
	
	

	4–4.9
	0.149
	0.144
	0.147
	0.134
	0.142
	
	
	
	
	
	
	

	≥ 5
	0.120
	0.119
	0.124
	0.146
	0.138
	
	
	
	
	
	
	

	Deficits accumulation index (%)
	
	
	
	
	0.56
	
	
	
	
	
	1.00

	< 10
	0.253
	0.266
	0.302
	0.293
	0.297
	
	0.289
	0.282
	0.281
	0.290
	0.288
	

	10–19.9
	0.405
	0.389
	0.366
	0.375
	0.387
	
	0.388
	0.377
	0.381
	0.375
	0.372
	

	20–29.9
	0.195
	0.201
	0.196
	0.220
	0.156
	
	0.186
	0.192
	0.185
	0.193
	0.195
	

	≥ 30
	0.148
	0.144
	0.136
	0.112
	0.161
	
	0.137
	0.149
	0.153
	0.142
	0.144
	


* Weighted probabilities of being in each level of time-varying characteristics by category of mentally-active (resp. passive) sedentary behavior at each follow-up visit were obtained as the average predictive margins from pooled polytomous logistic models weighted by the inverse of the exposure probability, accounting for within-participant correlations, and adjusted for previous mentally-active (resp. passive) sedentary behavior category, age (60–64, 65–69, 70–74, 75–79, or ≥ 80 years), sex (men or women), educational level (primary or less, secondary, or university), and baseline levels of smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score (≤ 5, 6, 7, 8, or ≥ 9 points), body mass index (< 25, 25–29.9, or ≥ 30 kg/m2), recreational physical activity (0, 0.1–9.9, 10–19.9, 20–29.9, 30–39.9, or ≥ 40 MET-hours/week), household physical activity (0, 0.1–19.9, 20–39.9, 40–59.9, 60–79.9, or ≥ 80 MET-hours/week), passive (resp. mentally-active) sedentary behavior category, and deficits accumulation index (< 10, 10–19.9, 20–29.9, or ≥ 30%).
† P value for homogeneity of weighted probabilities across categories of mentally-active and passive sedentary behavior.


Table S4. Weighted distributions of time-varying lifestyle factors and deficits accumulation index among censored and uncensored participants at subsequent visits in the Seniors-ENRICA cohort, 2008–2010 to 2017.*
	Characteristic
	Censored
	Uncensored
	P value†

	Smoking status
	
	
	0.84

	Non-current
	0.917
	0.919
	

	Current
	0.083
	0.081
	

	Alcohol drinking
	
	
	0.81

	Non-current
	0.381
	0.384
	

	Current
	0.619
	0.616
	

	Mediterranean diet score (points)
	
	
	1.00

	≤ 5
	0.140
	0.139
	

	6
	0.195
	0.194
	

	7
	0.237
	0.240
	

	8
	0.221
	0.223
	

	≥ 9
	0.206
	0.204
	

	Body mass index (kg/m2)
	
	
	0.92

	< 25
	0.245
	0.247
	

	25–29.9
	0.454
	0.454
	

	≥ 30
	0.302
	0.298
	

	Household physical activity (MET-hours/week)
	
	0.99

	0
	0.081
	0.083
	

	0.1–19.9
	0.307
	0.313
	

	20–39.9
	0.245
	0.241
	

	40–59.9
	0.173
	0.172
	

	60–79.9
	0.093
	0.091
	

	≥ 80
	0.101
	0.099
	

	Mentally-active sedentary behavior (hours/week)
	
	0.99

	< 1
	0.223
	0.227
	

	1–6.9
	0.370
	0.370
	

	7–14.9
	0.195
	0.190
	

	15–20.9
	0.107
	0.106
	

	≥ 21
	0.104
	0.106
	

	Passive sedentary behavior (hours/day)
	
	
	0.99

	< 2
	0.202
	0.203
	

	2–2.9
	0.267
	0.265
	

	3–3.9
	0.251
	0.248
	

	4–4.9
	0.147
	0.146
	

	≥ 5
	0.133
	0.138
	

	Deficits accumulation index (%)
	
	
	0.32

	< 10
	0.256
	0.263
	

	10–19.9
	0.362
	0.344
	

	20–29.9
	0.197
	0.218
	

	≥ 30
	0.186
	0.175
	


* Weighted probabilities of being in each level of time-varying characteristics among censored and uncensored participants at subsequent visit were obtained as the average predictive margins from pooled polytomous logistic models weighted by the inverse of the censoring probability, accounting for within-participant correlations, and adjusted for current recreational physical activity (0, 0.1–9.9, 10–19.9, 20–29.9, 30–39.9, or ≥ 40 MET-hours/week), age (60–64, 65–69, 70–74, 75–79, or ≥ 80 years), sex (men or women), educational level (primary or less, secondary, or university), and baseline levels of smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score, body mass index, household physical activity, mentally-active sedentary behavior, passive sedentary behavior, and deficits accumulation index. Results correspond to analysis with recreational physical activity as exposure and were virtually identical for the other activity variables.
† P value for homogeneity of weighted probabilities among censored and uncensored participants.


Table S5: Pearson correlation matrix of recreational physical activity (PA), household PA, mentally-active and passive sedentary behaviors (SB), across follow-up visits. 
	Visit
	
	Study variables
	
	Recreational PA
	Household PA
	Mentally-active SB
	Passive SB

	2008-2010
	
	Recreational PA
	
	1.00
	
	
	

	
	
	Household PA
	
	-0.068 a
	1.00
	
	

	
	
	Mentally-active SB
	
	0.191 a
	-0.190 a
	1.00
	

	
	
	Passive SB
	
	-0.112 a
	0.008 c
	-0.179 a
	1.00

	2013
	
	Recreational PA
	
	1.00
	
	
	

	
	
	Household PA
	
	-0.093 a
	1.00
	
	

	
	
	Mentally-active SB
	
	0.163 a
	-0.188 a
	1.00
	

	
	
	Passive SB
	
	-0.117 a
	-0.029 c
	-0.174 a
	1.00

	2015
	
	Recreational PA
	
	1.00
	
	
	

	
	
	Household PA
	
	-0.042 b
	1.00
	
	

	
	
	Mentally-active SB
	
	0.150 a
	-0.164 a
	1.00
	

	
	
	Passive SB
	
	-0.163 a
	-0.038 c
	-0.200 a
	1.00

	2017
	
	Recreational PA
	
	1.00
	
	
	

	
	
	Household PA
	
	-0.033 c
	1.00
	
	

	
	
	Mentally-active SB
	
	0.138 c
	-0.144 c
	1.00
	

	
	
	Passive SB
	
	-0.165 c
	-0.008 c
	-0.190 c
	1.00


a P-value for correlation <0.01; b P-value for the correlation <0.05; c P-value for correlation >0.05. 
Table S6. Differences in health deficits accumulation by previous recreational physical activity of light (walking) and moderate intensity (cycling and playing sports) among participants in the Seniors-ENRICA cohort, 2008–2010 to 2017.
	Previous recreational
physical activity
	No. of
follow-up visits
	Average difference in deficits accumulation index* (95% CI)

	
	
	Model 1†
	Model 2‡
	Model 3§

	Walking (hours/week)
	
	
	
	

	0
	512
	1.20 (0.22 to 2.18)
	0.17 (−0.79 to 1.13)
	0.04 (−1.00 to 1.09)

	0.1–3.5
	844
	0.86 (0.15 to 1.57)
	0.41 (−0.31 to 1.12)
	0.42 (−0.36 to 1.21)

	3.6–7
	2,249
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	7.1–14
	1,501
	−0.74 (−1.26 to −0.22)
	−0.60 (−1.14 to −0.06)
	−0.70 (−1.27 to −0.12)

	> 14
	210
	−0.58 (−1.73 to 0.56)
	−0.13 (−1.40 to 1.15)
	−0.21 (−1.50 to 1.08)

	P for linear trend||
	
	< 0.001
	0.040
	0.050

	Cycling and playing sports (hours/week)
	
	
	
	

	0
	3,262
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	0.1–3.5
	1,432
	−0.73 (−1.28 to −0.19)
	−0.40 (−0.95 to 0.16)
	−0.44 (−1.02 to 0.14)

	3.6–7
	519
	−0.47 (−1.22 to 0.29)
	−0.16 (−0.94 to 0.62)
	−0.18 (−1.00 to 0.65)

	> 7
	103
	−1.57 (−2.83 to −0.31)
	−1.21 (−2.57 to 0.15)
	−1.33 (−2.61 to −0.04)

	P for linear trend||
	
	0.009
	0.16
	0.15


* Average differences in deficits accumulation index at each follow-up visit and 95% confidence intervals (CIs) by category of time spent walking (resp. playing sports) at previous visit were obtained from repeated measures regression models with robust standard errors accounting for within-participant correlations induced by repeated measures and weighting.
† Model 1 was adjusted for age (restricted quadratic splines with knots at 65, 70, 75, and 80 years), sex (men or women), educational level (primary or less, secondary, or university), and baseline levels of deficits accumulation index (restricted quadratic splines with knots at 10, 20, and 30%), smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score (≤ 5, 6, 7, 8, or ≥ 9 points), body mass index (< 25, 25–29.9, or ≥ 30 kg/m2), time spent playing sports (resp. walking), household physical activity (0, 0.1–19.9, 20–39.9, 40–59.9, 60–79.9, or ≥ 80 MET-hours/week), mentally-active sedentary behavior (< 1, 1–6.9, 7–14.9, 15–20.9, or ≥ 21 hours/week), and passive sedentary behavior (< 2, 2–2.9, 3–3.9, 4–4.9, or ≥ 5 hours/day).
‡ Model 2 was further weighted by the inverse of the conditional probability of having the observed walking (resp. playing sports) history up to the previous visit given follow-up levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, time spent playing sports (resp. walking), household physical activity, mentally-active sedentary behavior, and passive sedentary behavior through that visit (with the same specifications used for baseline levels).
§ Model 3 was further weighted by the inverse of the conditional probability of remaining uncensored up to the current visit given follow-up levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, time spent playing sports (resp. walking), household physical activity, mentally-active sedentary behavior, and passive sedentary behavior through the previous visit (with the same specifications used for baseline levels).
|| P values for linear trend in average deficits accumulation indexes were obtained by using an ordinal variable with the median time spent walking (resp. playing sports) in each category.



Table S7: Differences in health deficits accumulation in each DA index dimension by previous recreational and household physical activity, mentally-active and passive sedentary behavior, among men and women in the Seniors-ENRICA cohort.
	
	Average difference in deficits accumulation indexa (95% CI)

	
	Physical and cognitive function
	Self-reported health and vitality
	Mental health
	Morbidities, polypharmacy, use of health services

	

	Recreational  physical activity (MET-hours/week)

	Overall
	
	
	
	

	0
	1.48 (-0.75; 3.70)
	-0.59 (-2.82; 1.63)
	0.30 (-2.13; 2.73)
	-1.03 (-2.10; -0.03)

	0.1–9.9
	2.24 (0.59; 3.89)
	1.02 (-0.61; 2.65)
	0.57 (-1.22; 2.36)
	-1.35 (-2.11; -0.58)

	10–19.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	20–29.9
	-1.31 (-2.38; -0.24)
	-0.68 (-1.76; 0.39)
	-0.25 (-1.48; 0.98)
	0.22 (-0.43; 0.88)

	30–39.9
	-1.48 (-2.69; -0.27)
	-0.45 (-1.63; 0.73)
	-0.40 (-1.68; 0.88)
	0.18 (-0.57; 0.92)

	≥ 40
	-1.29 (-2.56; -0.02)
	-0.27 (-1.50; 0.96)
	0.69 (-0.70; 2.08)
	0.03 (-0.84; 0.90)

	P linear trendb
	<0.001
	0.328
	0.942
	0.016

	Men
	
	
	
	

	0
	2.41 (-1.78; 6.60)
	-1.34 (-0.53; 2.65)
	-0.33 (-4.18; 3.52)
	0.17 (-1.60; 1.93)

	0.1–9.9
	2.11 (-0.51; 4.73)
	1.18 (-1.25; 3.62)
	-0.04 (-2.33; 2.25)
	-1.41 (-2.63; -0.20)

	10–19.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	20–29.9
	-2.61 (-4.05; -1.19)
	0.40 (-1.07; 1.87)
	-0.28 (-2.33; 2.25)
	0.88 (-0.05; 1.80)

	30–39.9
	-1.77 (-3.31; -0.22)
	0.48 (-1.05; 2.02)
	-0.36 (-1.85; 1.14)
	0.55 (-0.50; 1.60)

	≥ 40
	-1.37 (-2.84; 0.10)
	0.55 (-0.89; 1.99)
	1.04 (-0.57; 2.64)
	0.30 (-0.81; 1.41)

	P linear trendb
	0.001
	0.519
	0.364
	0.164

	Women
	
	
	
	

	0
	0.99 (-1.51; 3.48)
	-0.21 (-2.80; 2.39)
	0.67 (-2.47; 3.82)
	-1.75 (-3.02; -0.48)

	0.1–9.9
	2.35 (0.23; 4.47)
	0.86 (-1.30; 3.01)
	0.90 (-1.57; 3.38)
	-1.36 (-2.34; -0.38)

	10–19.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	20–29.9
	-0.20 (-1.75; 1.35)
	-1.56 (-3.11; -0.01)
	-0.23 (-2.06; 1.59)
	-0.30 (-1.22; 0.61)

	30–39.9
	-1.28 (-3.17; 0.60)
	-1.36 (-3.18; 0.46)
	-0.46 (-2.53; 1.60)
	-0.13 (-1.18; 0.92)

	≥ 40
	-1.81 (-4.52; 0.89)
	-1.61 (-4.23; 1.02)
	-0.49 (-3.16; 2.18)
	0.06 (-1.43; 1.31)

	P linear trendb
	0.004
	0.026
	0.280
	0.026

	P sex interactionc
	0.206
	0.365
	0.891
	0.300

	

	Household physical activity (MET-hours/week)

	Overall
	
	
	
	

	0
	3.19 (0.81; 5.57)
	2.68 (0.63; 4.74)
	-0.22 (-2.52; 2.08)
	-0.61 (-1.80; 0.59)

	0.1–19.9
	0.14 (-1.03; 1.30)
	1.33 (0.29; 2.37)
	-0.60 (-1.74; 0.55)
	-0.34 (-0.98; 0.30)

	20–39.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	40–59.9
	-1.14 (-2.51; 0.24)
	0.46 (-0.85; 1.77)
	0.59 (-0.87; 2.05)
	-0.05 (-0.76; 0.66)

	60–79.9
	-0.75 (-2.35; 0.85)
	1.30 (-0.15; 2.76)
	0.13 (-1.51; 1.76)
	0.40 (-0.45; 1.26)

	≥ 80
	-1.21 (-2.78; 0.36)
	0.83 (-0.61; 2.28)
	-0.24 (-1.91; 1.43)
	0.14 (-0.72; 1.01)

	P linear trendb
	<0.000
	0.432
	0.529
	0.156

	Men
	
	
	
	

	0
	2.40 (-0.25; 5.06)
	2.79 (0.71; 4.87)
	0.44 (-20.2; 2.89)
	-0.04 (-1.40; 1.33)

	0.1–19.9
	0.41 (-0.98; 1.80)
	0.67 (-0.60; 1.93)
	-0.92 (-2.20; 0.36)
	0.10 (-0.72; 0.91)

	20–39.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	40–59.9
	0.60 (-1.44; 2.63)
	0.03 (-1.98; 2.04)
	-0.90 (-2.87; 1.07)
	0.24 (-1.08; 1.56)

	60–79.9
	2.72 (-0.48; 5.93)
	-0.31 (-2.70; 2.08)
	-3.28 (-5.58; -0.98)
	0.96 (-0.59; 2.51)

	≥ 80
	-2.32 (-5.85; 1.21)
	1.09 (-2.54; 4.71)
	0.82 (-2.69; 4.33)
	0.20 (-2.81; 3.21)

	P linear trendb
	0.513
	0.093
	0.613
	0.601

	Women
	
	
	
	

	0
	8.31 (2.47; 14.2)
	0.28 (-6.48; 7.04)
	-5.32 (-10.7; 0.04)
	-2.06 (-4.63; 0.50)

	0.1–19.9
	0.18 (-1.98; 2.35)
	2.47 (0.61; 4.33)
	-0.50 (-2.61; 1.61)
	-0.99 (-2.07; 0.09)

	20–39.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	40–59.9
	-1.97 (-3.80; -0.13)
	0.80 (-0.91; 2.52)
	1.33 (-0.62; 3.29)
	-0.30 (-1.15; 0.55)

	60–79.9
	-1.88 (-3.76; 0.00)
	1.97 (0.16; 3.78)
	1.25 (-0.82; 3.32)
	0.07 (-0.96; 1.10)

	≥ 80
	-1.36 (-3.17; 0.46)
	1.11 (-0.55; 2.77)
	-0.07 (-2.02; 1.89)
	-0.10 (-1.04; 0.83)

	P linear trendb
	0.004
	0.862
	0.274
	0.161

	P sex interactionc
	0.017
	0.446
	0.010
	0.575


(Table continues)

Table S7 (continued).

	
	Average difference in deficits accumulation indexa (95% CI)

	
	Physical and cognitive function
	Self-reported health and vitality
	Mental health
	Morbidities, polypharmacy, use of health services

	

	Mentally-active sedentary behavior (hours/week)

	Overall
	
	
	
	

	<1
	-0.35 (-1.71; 1.01)
	0.65 (-0.54; 1.84)
	1.36 (-0.06; 2.78)
	0.22 (-0.48; 0.91)

	1–6.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	7–14.9
	-0.14 (-1.29; 1.01)
	0.36 (-0.71; 1.43)
	-0.24 (-1.38; 0.91)
	-0.01 (-0.70; 0.68)

	15–20.9
	-0.58 (-2.05; 0.90)
	-0.04 (-1.39; 1.31)
	-0.09 (-1.57; 1.39)
	0.27 (-0.62; 1.15)

	≥ 21
	0.18 (-1.28; 1.63)
	-0.19 (-1.52; 1.14)
	-0.95 (-2.32; 0.42)
	-0.59 (-1.49; 0.32)

	P linear trendb
	0.873
	0.490
	0.04
	0.276

	Men
	
	
	
	

	<1
	0.73 (-1.24; 2.70)
	-0.92 (-2.70; 0.86)
	1.72 (-0.26; 3.69)
	-0.11 (-1.13; 0.91)

	1–6.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	7–14.9
	-0.25 (-1.70; 1.20)
	0.36 (-1.00; 1.72)
	0.03 (-1.31; 1.39)
	0.40 (-0.52; 1.33)

	15–20.9
	-0.59 (2-.43; 1.25)
	1.05 (-0.58; 2.69)
	0.98 (-0.77; 2.73)
	0.64 (-0.50; 1.78)

	≥ 21
	-0.04 (-1.78; 1.25)
	1.03 (-0.56; 2.63)
	-0.13 (-1.73; 1.48)
	0.09 (-1.04; 1.22)

	P linear trendb
	0.565
	0.054
	0.491
	0.619

	Women
	
	
	
	

	<1
	-0.95 (-2.64; 0.83)
	1.49 (-0.06; 3.04)
	1.11 (-0.81; 3.03)
	0.37 (-0.55; 1.28)

	1–6.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	7–14.9
	0.05 (-1.71; 1.81)
	-0.38 (-1.25; 2.01)
	-0.39 (-2.22; 1.43)
	-0.43 (-1.42; 0.57)

	15–20.9
	-0.47 (-2.77; 1.83)
	-1.53 (-3.70; 0.63)
	-1.34 (-3.84; 1.15)
	-0.14 (-1.48; 1.21)

	≥ 21
	1.06 (-1.47; 3.60)
	-3.64 (-5.88; -1.39)
	-2.58 (-5.04; -0.11)
	-2.14 (-3.52; -0.77)

	P linear trendb
	0.303
	<0.001
	0.015
	0.010

	P sex interactionc
	0.446
	<0.001
	0.284
	0.043

	

	Passive sedentary behavior (MET-hours/week)

	Overall
	
	
	
	

	< 2
	0.28 (-0.86; 1.42)
	0.70 (-0.38; 1.78)
	-0.74 (-1.80; 0.32)
	0.26 (-0.36; 0.88)

	2–2.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	3–3.9
	0.54 (-0.64; 1.71)
	0.06 (-0.98; 1.10)
	-0.29 (-1.45; 0.87)
	0.29 (-0.33; 0.91)

	4–4.9
	1.49 (-0.08; 3.07)
	-0.28 (-1.62; 1.07)
	-0.39 (-1.86; 1.09)
	0.36 (-0.41; 1.13)

	≥ 5
	0.36 (-1.31; 2.03)
	0.40 (-1.18; 1.98)
	0.64 (-1.15; 2.43)
	0.79 (-0.11; 1.68)

	P linear trendb
	0.378
	0.499
	0.255
	0.269

	Men
	
	
	
	

	< 2
	0.62 (-0.95; 2.19)
	0.55 (-0.92; 2.02)
	0.99 (-0.33; 2.31)
	-0.18 (-10.7; 0.70)

	2–2.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	3–3.9
	-0.28 (-1.92; 1.36)
	0.57 (-0.88; 2.02)
	0.97 (-0.55; 2.48)
	0.11 (-0.77; 0.99)

	4–4.9
	-0.44 (-2.52; 1.63)
	0.27 (-1.48; 2.03)
	-0.14 (-1.98; 1.70)
	0.84 (-0.36; 2.05)

	≥ 5
	-0.13 (-2.66; 2.41)
	-1.23 (-3.58; 1.13)
	-1.33 (-3.87; 1.21)
	0.18 (-1.33; 1.69)

	P linear trendb
	0.404
	0.355
	0.115
	0.285

	Women
	
	
	
	

	< 2
	-0.24 (-1.83; 1.36)
	0.88 (-0.68; 2.44)
	-2.65 (-4.35; -0.97)
	0.75 (-0.09; 1.59)

	2–2.9
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)
	0.00 (reference)

	3–3.9
	1.31 (-0.36; 2.98)
	-0.41 (-1.90; 1.07)
	-1.46 (-3.09; 0.30)
	0.46 (-0.40; 1.33)

	4–4.9
	3.05 (0.76; 5.33)
	-0.70 (-2.63; 1.24)
	-0.68 (-2.90; 1.54)
	0.02 (-0.96; 0.99)

	≥ 5
	0.79 (-1.39; 2.97)
	1.37 (-0.72; 3.46)
	1.61 (-0.83; 4.04)
	1.21 (0.14; 2.27)

	P linear trendb
	0.038
	0.895
	0.011
	0.590

	P sex interactionc
	0.081
	0.248
	<0.001
	0.114


aAverage differences in deficits accumulation index at each follow-up visit and 95% confidence intervals (CIs) by category of recreational physical activity (resp. household physical activity, mentally-active sedentary time or mentally-passive sedentary time) at previous visit were obtained from repeated measures regression models with robust standard errors accounting for within-participant correlations induced by repeated measures and weighting. Sex-specific differences were obtained by including interactions between categories of the studied exposure variable and sex in repeated measures models. Models were adjusted for age (restricted quadratic splines with knots at 65, 70, 75, and 80 years), sex (men or women), educational level (primary or less, secondary, or university), values of the corresponding three DA domains at previous visit (continuous), and baseline levels of each of the four DA domains (restricted quadratic splines with knots at 10, 20, and 30%), smoking status (never, former, or current), alcohol drinking (never, former, or current), Mediterranean diet score (≤ 5, 6, 7, 8, or ≥ 9 points), body mass index (< 25, 25–29.9, or ≥ 30 kg/m2), household (resp. recreational) physical activity, mentally-active sedentary behavior (< 1, 1–6.9, 7–14.9, 15–20.9, or ≥ 21 hours/week), and passive sedentary behavior (< 2, 2–2.9, 3–3.9, 4–4.9, or ≥ 5 hours/day). Models were weighted by a) the inverse of the conditional probability of having the observed exposure history up to the previous visit given follow-up levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, household (resp. recreational) physical activity, mentally-active sedentary behavior, and passive sedentary behavior through that visit (with the same specifications used for baseline levels); as well as by  b) the inverse of the conditional probability of remaining uncensored up to the current visit given follow-up levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, household (resp. recreational) physical activity, mentally-active sedentary behavior, and passive sedentary behavior through the previous visit (with the same specifications used for baseline levels).
b P values for linear trend were obtained by using an ordinal variable with the median recreational (resp. household physical activity, mentally-active sedentary time or mentally-passive sedentary time) in each category.
c P values for interaction were obtained by using joint Wald tests of interaction coefficients.
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Figure S1. Distribution of stabilized exposure weights, stabilized censoring weights, and final weights for each activity variable by follow-up visit in the Seniors-ENRICA cohort, 2008–2010 to 2017.
The boxes represent the mean (+), median (middle horizontal line), quartiles (border horizontal lines), and individual outlying weights (circles). Stabilized exposure and censoring weights were set at 1 at the first follow-up visit (equal numerator and denominator of the weights). The final weights, which were calculated as the product of stabilized exposure and censoring weights, had means (ranges) at the second and third follow-up visits of 1.00 (0.15–12.57) and 1.00 (0.09–13.42) for recreational physical activity, 1.00 (0.09–6.73) and 0.99 (0.18–7.52) for household physical activity, 1.00 (0.25–4.83) and 0.98 (0.16–3.91) for mentally-active sedentary behavior, and 1.01 (0.35–7.56) and 0.99 (0.25–3.76) for passive sedentary behavior, respectively.
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Figure S2. Differences in health deficits accumulation by previous recreational physical activity in subgroups of participants in the Seniors-ENRICA cohort, 2008–2010 to 2017.
Subgroup-specific average differences in deficits accumulation index at each follow-up visit (squares with area inversely proportional to the variance) and 95% confidence intervals (CIs, horizontal lines) by category of recreational physical activity at previous visit were obtained from repeated measures regression models with interactions between recreational physical activity categories (< 10, 10–19.9, 20–29.9, or ≥ 30 MET-hours/week) and the corresponding subgroups; adjusted for age, sex, education, baseline levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, household physical activity, mentally-active sedentary behavior, and passive sedentary behavior; weighted by the inverse of the conditional probabilities of exposure and censoring given follow-up levels of the above factors up to the previous visit; and accounting for within-participant correlations induced by repeated measures and weighting.
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Figure S3. Differences in health deficits accumulation by previous household physical activity in subgroups of participants in the Seniors-ENRICA cohort, 2008–2010 to 2017.
Subgroup-specific average differences in deficits accumulation index at each follow-up visit (squares with area inversely proportional to the variance) and 95% confidence intervals (CIs, horizontal lines) by category of household physical activity at previous visit were obtained from repeated measures regression models with interactions between household physical activity categories (< 20, 20–39.9, 40–59.9, or ≥ 60 MET-hours/week) and the corresponding subgroups; adjusted for age, sex, education, baseline levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, recreational physical activity, mentally-active sedentary behavior, and passive sedentary behavior; weighted by the inverse of the conditional probabilities of exposure and censoring given follow-up levels of the above factors up to the previous visit; and accounting for within-participant correlations induced by repeated measures and weighting.
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Figure S4. Differences in health deficits accumulation by previous mentally-active sedentary behavior in subgroups of participants in the Seniors-ENRICA cohort, 2008–2010 to 2017.
Subgroup-specific average differences in deficits accumulation index at each follow-up visit (squares with area inversely proportional to the variance) and 95% confidence intervals (CIs, horizontal lines) by category of mentally-active sedentary behavior at previous visit were obtained from repeated measures regression models with interactions between mentally-active sedentary behavior categories (< 1, 1–6.9, 7–14.9, or ≥ 15 hours/week) and the corresponding subgroups; adjusted for age, sex, education, baseline levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, recreational physical activity, household physical activity, and passive sedentary behavior; weighted by the inverse of the conditional probabilities of exposure and censoring given follow-up levels of the above factors up to the previous visit; and accounting for within-participant correlations induced by repeated measures and weighting.
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[bookmark: _GoBack]Figure S5. Differences in health deficits accumulation by previous passive sedentary behavior in subgroups of participants in the Seniors-ENRICA cohort, 2008–2010 to 2017.
Subgroup-specific average differences in deficits accumulation index at each follow-up visit (squares with area inversely proportional to the variance) and 95% confidence intervals (CIs, horizontal lines) by category of passive sedentary behavior at previous visit were obtained from repeated measures regression models with interactions between passive sedentary behavior categories (< 2, 2–2.9, 3–3.9, or ≥ 4 hours/day) and the corresponding subgroups; adjusted for age, sex, education, baseline levels of deficits accumulation index, smoking status, alcohol drinking, Mediterranean diet score, body mass index, recreational physical activity, household physical activity, and mentally-active sedentary behavior; weighted by the inverse of the conditional probabilities of exposure and censoring given follow-up levels of the above factors up to the previous visit; and accounting for within-participant correlations induced by repeated measures and weighting.
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Difference in deficits accumulation index (95% CI) by previous mentally-active sedentary time
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Difference in deficits accumulation index (95% CI) by previous passive sedentary time

Subgroup <2vs.2.0-2.9 hours/day 30-39vs. 2029 hoursiday >4 vs. 2.0-2.9 hours/day

Age (years)
6069 051 (0.21t0 1.24) 063 (0,150 1.42) 1.47 (04510 25)
270 0,01 (11210 1.10) " 003 (-0.97 to 1.04) 1 050 (-0.55t0 1.5)
P for interaction = 0.567 ' H

Educational level | 1
Primary or less 0.00 (-1.07 to 1.08) 0.06 (-0.86 t0 0.98) 1.30 (0311023
Secondary or more 0.45 (0.3 to 1.24) —-.— 065 (-0.24 to 1.55) - 025 (-0.89 to 1.4)
P for interaction = 0.175 | |

Baseline smoking status | |
Non-current 0.24 (-0.45 t0 0.94) —-— 0.23 (-0.44 t0 0.91) —-— 0.99(0.1810 1.8)
Current 0.43 (-1.15 10 2.01) —_— 1.27 (-0.75 to 3.30) — T 066(-1.331027)
P for interaction = 0.646 | 1

Baseline alcohol drinking ! !
Non-current 0.70 (0.43 to 1.84) —+-— 0.23(1.26 10 0.80) —— 1,60 (0.45 to 2.8)
Current 0,05 (-0.78 10 0.68) —— 0.74 (0,07 to 1.56) Frill——>  033(064t01.3)
P for interaction = 0.020 ! !

Baseline Mediterranean diet score (points) : :
<6 0.57 (0.54 to 1.69) —T— 0.36 (-1.49100.77) — 0.14 (1,34 to 1.1)
27 0.08(-0.70 10 0.85) —— 0.76 (-0.01 to 1.53) —l— 170(0.73102.7)
P for interaction = 0.024 : :

Baseline body mass index (kg/m?) |
<30 040 (0.32t0 1.11) -'h— 035 (0.39 to 1.08) —i— 081(-0.11t01.7)
=30 0.16 (-1.54 to 1.21) —_— 033 (0.95 t0 1.62) — 1.10 (-0.21 to 2.4)
P for interaction = 0.821 1 ]

Baseline mentally-active sedentary time (hours/week) | |
<7 0.69 (-0.28 to 1.66) - 0.36 (-0.48 to 1.21) —— 0.86 (-0.07 to 1.8)
=3 0.20 (-1.03 10 0.63) 1 0.3 (-0.65 to 1.30) —— 1.27 (00410 25)
P for interaction = 0.429 | |

Baseline recreational physical activity (MET-hours/week) ' |
<20 -0.06 (-1.00 to 0.88) t 058 (0.38 to 1.53) i 085 (0.19t0 1.9)
220 059 (0.27 to 1.44) -+ 0.12(0.73t0 0.96) 1.06 (-0.01t0 2.1)
P for interaction = 0.502 ' 1

Baseline household physical activity (MET-hours/week) ! !
<40 066 (0.15 to 1.47) -—:.— 0.10 (0.71 10 0.92) i 0.13(0.82t0 1.1)
=40 -0.49 (-1.48 10 0.51) —ar 0.74 (-0.311t0 1.78) -+ 2.12(0.921t03.3)
P for interaction = 0.003 : :

Baseline deficits accumulation index (%)
<20 036 (0.28to 1.01) --— 055 (0.12t0 1.23) - 085 (0.03t01.7)
220 0.04 (1,85 t0 1.77) H— -0.36 (-2.01 10 1.29) —_—— 0.96 (0.72102.6)
P for interaction = 0.688 : '

Overall 027 (0.38 10 0.91) 034 (-0.30 t0 0.99) 094 (0.19t01.7)

3 10 1 2 3 3 4 0 1 2 3





image1.tiff
Recreational physical activity (MET- ) physical activity (MET-hours/week) -active y jor ( ) Passive sedentary beha

5 5 . 5

. H 3 .
2 2
1] —— 1] ——
05 05 05
s ' d
T H 3

}

02 02

‘Stabilized exposure weight

g 2 2 2
2
H - - - i P
i os ¥ as i os

s , , s . s . . s

:
z e 2 2 .
| Y — = - i P
i 05 05 05 05
H
:

2 2
Follow-up visit Follow-up visit Follow-up visit Follow-up visit





