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eTable 1.  PAR Analysis Variable Descriptions and Measurement Properties 

Variable Measurement Properties 

Functional Outcomes  

Functional Disability (OMFAQ) Basic Activities of Daily Living (ADL) and Instrumental Activities of Daily Living (IADL) are measured 
using modifications of the questions of the Older Americans Resources (OARS) and Services 
Multidimensional Assessment Questionnaire (1). The module contains 14 items to measure ADL 
(dressing, eating, grooming, walking, getting out of bed, bathing, and toileting) and IADL (using a 
telephone, walking a distance, shopping, preparing meals, housework, taking medications, and 
managing money). Respondents indicate if they can do each activity 1) without help, 2) with some 
help or 3) unable to do the activity.  
 
The OARS scale has been extensively validated, demonstrating high correlations with physical 
therapist measures of self-care capacity (Pearson’s Correlation Coefficient = 0.89).(2) As well, 
reliability is high for both ADL (Spearman rho=0.84) and IADL (Spearman rho=0.87).(1) IADLs are 
defined as those activities whose accomplishment is necessary for continued independent 
residence in the community, as they are more sensitive for subtle functional deficiencies than are 
ADLs.(3) 

Social Participation Restriction The eight activities were associated with family or friendship activities outside the household, 
including church or religious activities such as services, committees or choirs, sports or physical 
activities with other people, or other recreational activities involving other people, such as hobbies, 
bingo and other games. These items were adapted from the English Longitudinal Study of Ageing 
and have gone through methodologically rigorous development and testing.(4) 

Chronic Conditions  

Based on self-report 
Hypertension 
Heart disease (including angina, 
Myocardial infarction or heart disease) 
Stroke 
Diabetes 
Respiratory disease(including asthma, 
emphysema, chronic bronchitis, and 
chronic obstructive pulmonary disease) 
Eye disease(including cataracts or 

When responding to whether they had ever been diagnosed with each condition, participants were 
asked to consider only "long-term conditions" which were expected to last, or had already lasted, 6 
months or more, and that have been diagnosed by a health professional. Self-reported, clinician-
diagnosed, chronic conditions have been shown to have high test-retest reliability (ICC 0.75 to 0.96) 
in population-based health surveys.(5;6) 
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glaucoma) 
Arthritis 
Dementia (including Alzheimer’s 
disease) 
Parkinson’s disease 

Hearing impairment Hearing impairment was determined using the Health Utilities Index (HUI) section on hearing.(7) 
The HUI is a multi-attribute health status classification system for measuring generic health status 
and health-related quality of life comprising 8 attributes: vision, hearing, speech, ambulation, 
dexterity, emotion, cognition and pain. The HUI has been used in many settings and has 
demonstrated strong validity and reliability.(8) Hearing health status is measured using a Guttman 
scaling of responses to the four hearing questions.(9) A value of 1 indicates a person is able to hear 
what is said in a group conversation with at least three other people (without a hearing aid) while a 
value of 6 indicates that a person is unable to hear at all. A cut-point of 2 or higher was used to 
operationalize any hearing impairment. 

Depression Depression was measured using a shortened version of the World Health Organization Composite 
International Diagnostic Interview (CIDI) Scale.(10) The CIDI first asks if in the last 12 months the 
respondent has felt sad, blue or depressed for 2 weeks or more in a row. If they respond “yes”, then 
they are asked a series of questions about how long their depressive symptoms lasted, their energy 
level, weight changes, sleep issues, ability to concentrate, feelings of worthlessness and suicide 
ideation. From these responses, a probability of  depression “caseness” is calculated, 
 
The CIDI score has been shown to have a sensitivity of 89.6% and specificity of 96.2% compared to a 
DSM-III-R diagnosis of a major depressive episode.(10) A derived variable, based on the depression 
score, is used to estimate the probability that a participant would have been diagnosed as 
experiencing a severe depressive episode in the past 12 months.(11) Depression scores ranged from 
0-8. A score of 5 or greater, associated with a 0.9 probability of having depression, was selected as a 
cut-point. This cut-point has been used in other studies utilizing the CCHS depression data.(12) 

Cognitive Impairment The Mental Alternation Test (MAT) is used as a measure of executive function.(13) The MAT 
contains two parts, A and B. Part A requires participants to count aloud from 1 to 20, and say the 
alphabet as quickly as possible. This part is to ensure that participants can perform these tasks. If 
they are unable to perform these tasks then the MAT cannot be administered. In Part B, the 
participant is asked to alternate between number and letter (i.e. 1-A, 2-B, 3-C …) as quickly as 
possible for 30 seconds. The number of correct alternations in 30 seconds, discounting any errors, 
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determines the score. The score ranges from 0-51. 
 
MAT scores were used to identify people with cognitive impairment. Generally, cognitive scores are 
standardized using demographic data.(14) Because we were interested in the effect of cognition 
within age- and gender- strata, we chose to simply convert the raw MAT scores to a normal 
distribution with a mean of 50 and a standard deviation of 10.(12) A standard score <35 identified 
those performing in approximately the lowest 7% of sample distribution.(14) In older adults, the 
MAT has been shown to have 91% sensitivity and 100% specificity(15) for identifying cognitive 
impairment using the Mini-Mental State Examination(16) as the comparison standard. 

Effect Modifiers  

Age Age in 10 year age categories: 45-54, 55-64, 65-74, and 75-85 

Sex Male, Female 

Potential Confounding Variables  

Socioeconomic Status (SES) For SES, it was reasoned that the best single measure is a deprivation index that incorporates 
relative income, education and geographical variability.(17) Deprivation indices that reflect 
geographic distributions of SES inequalities, however, generally require additional census-type data. 
Relative measure of household income to household income of all other respondents in the same 
province were chosen.(11) This variable creates deciles based on the adjusted ratio of total income 
to the low income cut-off by community and household size. Deprivation was operationalized as 
being above or below the median for the province-specific adjusted ratio. 

Living Alone and Marital Status Because marital status and living alone were highly correlated, ‘living alone’ was chosen based on 
theoretical grounds. The reasoning is that ‘living alone’ better represents the living situation of the 
person (i.e., whether she/he has potential assistance) which has been demonstrated as a protective 
factor for functional disability.(18) 

Ethnicity Cultural factors have also been shown to be associated with functional disability(19) and social 
participation.(20) Because ADL, IADL and social participation can differ among cultures(21), 
ethnicity was operationalized as white and non-white.(22) 

BMI Body mass index (BMI) is also associated with functional disability(23;24) and social 
participation.(25) The impact of BMI, however, may vary with age. Whereas a high BMI (≥30) has 
been associated with more functional disability and restriction in social participation in younger 
adults, there is some evidence that having a higher BMI may actually be protective for these factors 
in older adulthood.(26;27) To capture the risk of low and high BMI in the age-stratified analyses, 
BMI was operationalized using two cut-points (<25, 25-30, ≥30) in each age-stratified analysis. 
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eTable2:  Associations between exposures that were not included in the PAR analysis and disability and social participation restriction, stratified by age and 

gender 

Potential Exposure Variable 
45-54 55-64 65-74 75-85 

Male 
(n=1,444) 

Female 
(n=1,712) 

Male 
(n=2,736) 

Female 
(n=3,004) 

Male 
(n=1,956) 

Female 
(n=2,024) 

Male 
(n=1,182) 

Female 
(n=1,741) 

ADL disability         

Alzheimer disease 
- 

 
2.4 

(0.3, 21.4) 
30.6 

(2.8, 338.5) 
3.3 

(0.8, 13.4) 
7.4 

(2.4, 22.9) 
2.4 

(0.5, 13.4) 
5.8 

(2.3, 14.4) 
3.4 

(1.3, 8.9) 

Parkinson’s diseases 
33.9 

(3.0, 377.3) 
- 

11.5 
(2.5, 51.5) 

8.9 
(2.0, 40.0) 

12.1 
(4.5, 32.6) 

2.1 
(0.5, 8.1) 

2.9 
(0.9, 8.3) 

0.9 
(0.3, 2.6) 

Stroke 
2.2 

(0.5, 9.9) 
7.4 

(3.1, 17.8) 
6.4 

(3.4, 11.8) 
5.0 

(2.9, 8.6) 
3.5 

(2.0, 6.1) 
2.6 

(1.5, 4.5) 
2.0 

(1.2, 3.2) 
1.9 

(1.3, 2.9) 

IADL disability         

Alzheimer disease - 
15.6 

(2.6, 94.6) 
- 

7.1 
(1.8, 28.7) 

10.2 
(3.3, 31.7) 

7.9 
(1.6, 39.2) 

16.4 
(5.8, 45.9) 

18.1 
(4.1, 79.4) 

Parkinson’s diseases - - 
9.1 

(1.8, 47.6) 
5.7 

(1.1, 29.5) 
12.9 

(4.7, 35.3) 
5.3 

(1.5, 18.7) 
5.7 

(2.1, 15.3) 
3.2 

(1.3, 7.6) 

Stroke 
9.6 

(2.6, 34.9) 
12.4 

(4.9, 31.5) 
11.0 

(5.9, 20.4) 
9.5 

(5.4, 16.6) 
8.3 

(5.0, 13.9) 
4.0 

(2.3, 6.9) 
3.5 

(2.2, 5.3) 
3.2 

(2.1, 4.7) 

Social participation restriction         

Alzheimer disease - 
3.3 

(0.4, 30.0) 
- 

5.8 
(1.4, 23.5) 

2.5 
(0.5, 11.3) 

- 
1.8 

(0.5, 6.2) 
1.6 

(0.5, 5.6) 

Parkinson’s diseases - - 
2.8 

(0.3, 23.1) 
4.7 

(0.9, 24.1) 
11.0 

(4.0, 29.9) 
1.2 

(0.2, 9.5) 
3.2 

(1.0, 10.0) 
1.3 

(0.4, 4.3) 

Stroke 
1.2 

(0.2, 9.2) 
4.3 

(1.5, 11.8) 
6.4 

(3.4, 12.0) 
4.2 

(2.3, 7.8) 
3.4 

(1.9, 6.1) 
1.7 

(0.8, 3.6) 
2.4 

(1.4, 4.1) 
1.9 

(1.1, 3.1) 
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