
Supplementary Table S1: Items assessing the basic and instrumental activities of daily 

living 

Basic activities of daily living 

1. Can you dress and undress yourself without help (including picking out clothes and putting on 

socks & shoes)? 

Can you dress and undress yourself with some help? 

Are you completely unable to dress and undress yourself? 

2. Can you eat without help (i.e., you are able to feed yourself completely)? 

Can you eat with some help (i.e., you need help with cutting your food, etc.)? 

Are you completely unable to feed yourself? 

3. Can you take care of your own appearance without help, for example, combing your hair, 

shaving (if male)? 

Can you take care of your own appearance with some help? 

Are you completely unable to take care of your own appearance? 

4. Can you walk without help? 

Can you walk with some help from a person, or with the use of a walker or crutches, etc.? 

Are you completely unable to walk? 

5. Can you get in and out of bed without any help or aids? 

Can you get in and out of bed with some help (either from a person or with the aid of some 

device)? 

Are you totally dependent on someone else to lift you in and out of bed? 

6. Can you take a bath or shower without help? 

Can you take a bath or shower with some help (i.e., you need help from someone getting in and 

out of the tub or you need special attachments on the tub)? 

Are you completely unable to take a bath and a shower by yourself? 

7. Do you ever have trouble getting to the bathroom in time? 

How often do you wet or soil yourself (either day or night)? Would you say… 

Instrumental activities of daily living 

1. Can you use the telephone without help, including looking up numbers and dialing? 

Can you use the telephone with some help (i.e., you can answer the phone or dial the operator 

in an emergency, but need a special phone or help in getting the number or dialing)? 

Are you completely unable to use the telephone? 

2. Can you get to places out of walking distance without help (i.e., you drive your own car, or 

travel alone on buses, or taxis)? 

Can you get to places out of walking distance with some help (i.e., you need someone to help 

you or go with you when travelling)? 

Are you unable to travel unless emergency arrangements are made for a specialized vehicle, 

like an ambulance? 

3. Can you go shopping for groceries or clothes without help (taking care of all shopping needs 

yourself)? 

Can you go shopping for groceries or clothes with some help (i.e., you need someone to go 

with you on all shopping trips)? 

Are you completely unable to do any shopping? 

4. Can you prepare your own meals without help (i.e., you plan and cook full meals yourself? 
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Can you prepare your own meals with some help (i.e., you can prepare some things but are 

unable to cook full meals yourself)? 

Are you completely unable to prepare any meals? 

5. Can you do your housework without help (i.e., you can clean floors, etc.)? 

Can you do your housework with some help (i.e., you can do light housework but need help 

with heavy work)? 

Are you completely unable to do any housework? 

6. Can you take your own medicine without help (in the right doses at the right time)? 

Can you take your own medicine with some help (i.e., you are able to take medicine if someone 

prepares it for you or reminds you to take it)? 

Are you completely unable to take your medicine? 

7. Can you handle your own money without help (i.e., you write cheques, pay bills, etc.)? 

Can you handle your own money with some help (i.e., you manage day-to-day buying but need 

help with managing your chequebook or paying your bills)? 

Are you completely unable to handle your money? 
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Supplementary Table S2: Proportion of participations with missing values across included 

variables 

 

Variables 

Missing 

n (%) 

Social participation 47 (0.09%) 

Functional disability status  382 (0.74%) 

Smoking 281 (0.55%) 

Physical activity 3,550 (6.91%) 

Nutritional risk 4,839 (9.43%) 

Alcohol consumption 255 (0.50%) 

Risk factors Index 5,352 (10.43%) 

Age 0 (0%) 

Sex 0 (0%) 

Built environment 0 (0%) 

Marital status 14 (0.03%) 

Retirement status 190 (0.37%) 

Body mass index 245 (0.48%) 

Social inequality 5,207 (10.14%) 

Annual household income 3,311 (6.45%) 

Education level 133 (0.26%) 

Number of chronic conditions 1,606 (3.13%) 
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Supplementary Table S3: Association of severity of functional disability with social 

participation*  

 b (95% CI) b 

N=51,338 

Functional disability a 

No ADL/IAL Impairment  Reference 

Mild impairment (1 to 3 ADL/IAL problems) -0.82 (-1.25, -0.39) 

Moderate impairment (4 to 5 ADL/IAL problems) -3.68 (-4.87, -2.49) 

Severe impairment (≥6 ADL/IAL problems) -5.47 (-7.44, -3.49) 
a Severity based on 14 activities of daily living i.e. 7 basic activities of daily living (ADL) and 7 instrumental 

activities of daily living (IAL). 
b Fully adjusted model: age, sex, urban/rural, marital status, retirement status, BMI, social inequality, income level, 

education level, behavioural risk factors, and number of chronic conditions. 
*Interaction between severity of functional disability and number of behavioural risk factors was not performed due 

to the smaller sample sizes in the moderate and severe impairment categories. 
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Supplementary Table S4: Association of functional disability and behavioural risk factors 

with social participation stratified by age and by sex 

 b-coefficient (95% CI) a 

 Age Sex 

45 – 64 years 

N=29,847 

65+ years 

N=21,491 

Males  

N=25,183 

Females 

N=26,155 

Functional disability 

Impairment vs. None  -0.7 (-1.3, -0.1) -1.6 (-2.1, -1.1) -1.4 (-2.1, -0.7) -1.0 (-1.5, -0.5) 

Behavioural risk factors 

Smoking status 

Smoker vs. Non-smoker -1.3 (-1.6, -1.0) -1.6 (-2.0, -1.2) -1.1 (-1.4, -0.7) -1.7 (-2.0, -1.4) 

Physical activity 

Low vs. Recommended -3.7 (-4.0, -3.4) -4.2 (-4.6, -3.7) -3.4 (-3.8, -3.0) -4.3 (-4.7, -3.9) 

Nutritional risk   

High vs. No risk -1.7 (-2.1, -1.2) -2.2 (-2.7, -1.6) -1.5 (-2.0, -0.9) -2.0 (-2.5, -1.5) 

Alcohol consumption 

High vs. Low risk -0.7 (-1.1, -0.2) -0.6 (-1.2, 0.0) -0.5 (-1.0, 0.1) -0.3 (-1.2, 0.6) 

Number of behavioural risk factors present 

Any 1 vs. 0 -2.4 (-2.9, -2.0) -3.5 (-4.2, -2.8) -2.0 (-2.6, -1.5) -3.4 (-3.9, -2.8) 

Any 2 vs. 0 -4.3 (-4.8, -3.8) -5.5 (-6.2, -4.8) -3.7 (-4.3, -3.2) -5.5 (-6.1, -4.9) 

Any 3 vs. 0 -6.1 (-6.7, -5.5) -7.2 (-8.0, -6.4) -5.4 (-6.1, -4.8) -7.3 (-8.0, -6.6) 

All 4 vs. 0 -7.6 (-9.1, -6.2) -8.4 (-10.5, -6.2) -6.8 (-8.5, -5.2) -8.9 (-10.5, -7.2) 

Interaction Analysis 

Functional disability with 

1 behavioural risk factor 

-2.6 (-6.1, 1.0) -2.4 (-4.9, 0.2) -2.2 (-6.4, 2.0) -2.6 (-5.1, -0.1) 

Functional disability with 

2 behavioural risk factors 

-4.2 (-7.7, -0.6) -2.4 (-4.9, 0.1) -3.1 (-7.2, 1.1) -3.1 (-5.6, -0.6) 

Functional disability with 

3 behavioural risk factors 

-4.5 (-8.1, -0.9) -2.9 (-5.6, -0.1) -2.0 (-6.3, 2.3) -4.1 (-6.8, -1.4) 

Functional disability with 

4 behavioural risk factors 

-5.5 (-10.2, -0.9) -2.2 (-6.8, 2.4) -5.0 (-10.6, 0.6) -3.2 (-7.3, 0.9) 

aFully adjusted model: urban/rural, marital status, retirement status, BMI, social inequality, income level, education 

level, behavioural risk factors, and number of chronic conditions 
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Supplementary Table S5: Association of functional disability and behavioural risk factors 

with social participation by age and sex groups 

 b-coefficient (95% CI) a 

 Males  

45 – 64 years 

N=14,441 

 

Females 

45 – 64 years 

N=15,406 

Males  

65+ years 

N=10,742 

 

Females  

65+ years 

N=10,749 

Functional disability 

Impairment vs. None  -0.8 (-1.9, 0.3) -0.6 (-1.3, 0.2) -1.8 (-2.7, -0.9) -1.5 (-2.1, -0.9) 

Behavioural risk factors 

Smoking status 

Smoker vs. Non-smoker -1.0 (-1.5, -0.6) -1.5 (-2.0, -1.1) -1.3 (-1.8, -0.7) -2.0 (-2.5, -1.5) 

Physical activity 

Low vs. Recommended -3.4 (-3.8, -2.9) -4.1 (-4.6, -3.6) -3.6 (-4.2, -3.0) -4.7 (-5.4, -4.0) 

Nutritional risk   

High vs. No risk -1.3 (-1.9, -0.6) -2.0 (-2.6, -1.4) -2.1 (-2.9, -1.2) -2.1 (-2.9, -1.4) 

Alcohol consumption 

High vs. Low risk -0.4 (-1.0, 0.3) -1.1 (-1.7, -0.5) -0.8 (-1.6, 0.0) -0.3 (-1.2, 0.6) 

Number of behavioural risk factors present 

Any 1 vs. 0 -1.9 (-2.5, -1.3) -3.1 (-3.8, -2.4) -2.9 (-3.9, -2.0) -4.0 (-5.0, -3.1) 

Any 2 vs. 0 -3.5 (-4.1, -2.9) -5.2 (-5.9, -4.5) -4.8 (-5.7, -3.8) -6.2 (-7.2, -5.2) 

Any 3 vs. 0 -5.3 (-6.1, -4.5) -7.1 (-8.0, -6.2) -6.3 (-7.4, -5.2) -8.0 (-9.2, -6.8) 

All 4 vs. 0 -6.6 (-8.5, -4.6) -9.0 (-11.0, -6.9) -8.1 (-10.9, -5.2) -8.7 (-11.7, -5.8) 

Interaction Analysis 

Functional disability with 

1 behavioural risk factor 

-5.9 (-13.7, 2.1) -1.1 (-5.1, 2.8) 1.4 (-2.4, 5.3) -3.4 (-6.6, -0.3) 

Functional disability with 

2 behavioural risk factors 

-7.5 (-15.4, 0.3) -2.5 (-6.4, 1.5) 1.6 (-2.1, 5.2) -3.4 (-6.5, -0.2) 

Functional disability with 

3 behavioural risk factors 

-6.5 (-14.5, 1.5) -3.5 (-7.6, 0.6) 2.3 (-1.6, 6.3) -4.5 (-8.0, -1.0) 

Functional disability with 

4 behavioural risk factors 

-8.4 (-17.6, 0.9) -4.0 (-9.6, 1.7) -2.1 (-8.4, 4.2) -1.6 (-7.7, 4.5) 

aFully adjusted model: urban/rural, marital status, retirement status, BMI, social inequality, income level, education 

level, behavioural risk factors, and number of chronic conditions 
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Supplementary Table S6: Association of functional disability and behavioural risk factors 

with type of social participation 

 Odds ratio (95% CI) a 

Functional 

Disability 

(Yes vs. No) 

Risk factor index (RFI-0 as reference) 

RFI-1  RFI-1I 

 

RFI-1II 

 

RFI-1V 

Family or friendship based activities outside the household 

Never vs. participation 1.4 (1.21, 1.8) 1.8 (1.1, 3.0) 2.6 (1.6, 4.2) 3.4 (1.4, 7.9) 3.7 (2.2, 6.3) 

Sports or physical activities with other people 

Never vs. participation 1.8 (1.7, 1.9) 2.3 (2.0, 2.5) 3.2 (2.9, 3.6) 4.1 (3.6, 4.6) 4.6 (3.6, 5.9) 

Educational and cultural activities involving other people (courses, concerts, visiting museums etc.)  

Never vs. participation 1.4 (1.3, 1.5) 1.4 (1.3, 1.6) 2.0 (1.8, 2.2) 2.5 (2.2, 2.9) 3.5 (2.6, 4.6) 

Service club or fraternal organization activities   

Never vs. participation 1.0 (1.0, 1.1) 1.0 (1.0, 1.1) 1.1 (1.0, 1.2) 1.3 (1.2, 1.4) 1.5 (1.1, 2.0) 

Neighbourhood, community or professional association activities 

Never vs. participation 1.0 (1.0, 1.1) 1.3 (1.2, 1.4) 1.5 (1.4, 1.6) 1.7 (1.6, 1.9)  2.0 (1.5, 2.5) 

Volunteer or charity work  

Never vs. participation 1.2 (1.1, 1.3) 1.3 (1.2, 1.4) 1.7 (1.6, 1.8) 2.1 (1.9, 2.3) 2.5 (2.0, 3.2) 

Recreational activities involving other people (gardening, poker, cards and other games etc.) 

Never vs. participation 1.2 (1.2, 1.3) 1.2 (1.1, 1.3) 1.3 (1.2, 1.4) 1.3 (1.2, 1.5) 1.4 (1.1, 1.8) 

Church or religious activities such as services, committees or choirs 

Never vs. participation 1.0 (0.9, 1.0) 1.0 (0.9, 1.0) 1.4 (1.3, 1.5) 1.9 (1.7, 2.0) 2.7 (2.1, 3.5) 
aFully adjusted model: age, sex, urban/rural, marital status, retirement status, BMI, social inequality, income level, 

education level, behavioural risk factors, and number of chronic conditions 
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Supplementary Table S7: Association of functional disability and behavioural risk factors 

with type of social participation 

 Odds ratio (95% CI) a 

Functional 

Disability 

(Yes vs. No) 

Risk factor index (RFI-0 as reference) 

RFI-1  RFI-1I 

 

RFI-1II 

 

RFI-1V 

Family or friendship based activities outside the household 

Never to <1/month vs. 

atleast monthly to almost 

daily  

1.3 (1.1, 1.4) 1.4 (1.2, 1.7) 1.8 (1.5, 2.0) 2.1 (1.8, 2.5) 2.6 (1.9, 3.6) 

Sports or physical activities with other people 

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.7 (1.6, 1.8) 2.2 (2.0, 2.4) 3.0 (2.7, 3.3) 3.8 (3.4, 4.2) 4.4 (3.4, 5.6) 

Educational and cultural activities involving other people (courses, concerts, visiting museums etc.)  

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.2 (1.1, 1.3) 1.2 (1.2, 1.3) 1.5 (1.4, 1.6) 1.8 (1.7, 2.0) 2.4 (1.9, 3.1) 

Service club or fraternal organization activities   

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.1 (1.0, 1.2) 1.0 (1.0, 1.1) 1.2 (1.1, 1.3) 1.4 (1.2, 1.5) 1.5 (1.1, 2.2) 

Neighbourhood, community or professional association activities 

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.0 (0.9, 1.1) 1.2 (1.2, 1.3) 1.3 (1.3, 1.4) 1.5 (1.4, 1.7) 1.6 (1.2, 2.1) 

Volunteer or charity work  

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.3 (1.1, 1.4) 1.4 (1.2, 1.7) 1.8 (1.5, 2.0) 2.1 (1.8, 2.5) 2.6 (1.9, 3.6) 

Recreational activities involving other people (gardening, poker, cards and other games etc.) 

Never to <1/month vs. 

atleast monthly to almost 

daily 

1.1 (1.1, 1.2) 1.2 (1.1, 1.3) 1.5 (1.4, 1.6) 2.0 (1.8, 2.1) 2.7 (2.1, 3.5) 

Church or religious activities such as services, committees or choirs 

Never to <1/month vs. 

atleast monthly to almost 

daily 

0.9 (0.8, 1.0) 1.0 (0.9, 1.0) 1.5 (1.4, 1.6) 2.2 (2.0, 2.5) 3.8 (2.8, 5.3) 

aFully adjusted model: urban/rural, marital status, retirement status, BMI, social inequality, income level, education 

level, behavioural risk factors, and number of chronic conditions 
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Supplementary Figure S1: Association of social participation and severity of functional 

disability status 
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