
DOI: 10.1111/jrh.12578

OR I G I N A L A RT I C L E

Functional status in rural and urban adults: The Canadian
Longitudinal Study on Aging

Philip St. JohnMD1 VerenaMenec PhD2 Robert Tate PhD3 NancyNewall PhD4

MeganO’Connell PhD5 Denise Cloutier PhD6

1 Department of GeriatricMedicine, University

ofManitoba,Winnipeg, Manitoba, Canada

2 Department of CommunityMedicine,

University ofManitoba,Winnipeg, Manitoba,

Canada

3 Department of Community Health Sciences,

University ofManitoba,Winnipeg, Manitoba,

Canada

4 Department of Psychology, Brandon

University, Brandon,Manitoba, Canada

5 Department of Psychology, University of

Saskatchewan, Saskatoon, Saskatchewan,

Canada

6 Department of Geography, University of

Victoria, Victoria, British Columbia, Canada

Correspondence

Philip St. John,DepartmentofGeriatric

Medicine,University ofManitoba,RR144-

800SherbrookSt.,Winnipeg,MBR3A1M4,

Canada.

Email: pstjohn@hsc.mb.ca

Abstract

Purpose: To document the prevalence of functional impairment in middle-aged and

older adults from rural regions and to determine urban-rural differences.

Methods: We have conducted a secondary analysis using data from an ongoing

population-based cohort study, the Canadian Longitudinal Study on Aging (CLSA). We

used a cross-sectional sample from the baselinewave of the “tracking cohort.” The def-

inition of rurality was the same as the one used in the CLSA sampling frame and based

on the 2006 census. This definition includes rural areas, defined as all territory lying

outside of population centers, and population centers, which collectively cover all of

Canada. We grouped these into “Urban,” “Peri-urban,” “Mixed” (areas with both rural

and urban areas), and “Rural,” and compared functional status across these groups.

Functional status was measured using the Older Americans Resource Survey (OARS)

and categorized as not impaired versus having any functional impairment. Logistic

regressionmodels were constructed for the outcome of functional status and adjusted

for covariates.

Findings:No differences were found in functional status between those living in rural,

mixed, peri-urban, and urban areas in unadjusted analyses and in analyses adjusting for

sociodemographic andhealth-related factors. Therewereno rural-urbandifferences in

any of the individual items on theOARS scales.

Conclusions:We found no rural-urban differences in functional status.
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Functional status is central to the care of middle-aged and older

adults.1 It can be defined as an individual’s ability to carry out basic

and routine activities of daily living (ADL), and to participate in life

situations.2 Lower functional status, or functional impairment, pre-

dicts death,3 long-termcareuse, hospitalization, lengthof hospital stay,
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readmission after discharge,4–7 depressive symptoms,8,9 and a lower

level of health-related quality of life10 in a wide variety of settings.

Moreover, maintaining a high level of functional status is the primary

health goal of many older adults—more important than extending life

for many.11,12 Understanding the rates of functional impairment is,

J Rural Health. 2022;38:679–688. wileyonlinelibrary.com/journal/jrh 679

https://orcid.org/0000-0002-8827-8220
mailto:pstjohn@hsc.mb.ca
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://wileyonlinelibrary.com/journal/jrh


680 FUNCTIONAL STATUS IN RURAL AND URBAN ADULTS

therefore, important for clinicians, health and social policy makers and

planners, caregivers, and the general population.

Functional status may differ in rural and urban areas for a vari-

ety of reasons. First, the social and economic determinants of health

may differ between rural and urban areas,13 and indeed between

rural areas.14 Individuals living in rural areas generally have lower

incomes, lower total wealth, and lower educational attainment.15,16

Balanced against thismay be a higher level of social cohesion and social

support in rural areas.17 These factors have been demonstrated to

not only differ between rural areas, but also within them.14 Second,

previous studies have shown differences in rates of depression, men-

tal health issues, and substance use disorders between rural and urban

areas—all of which can affect functional status.18–21 Third, there may

be differential migration of those with functional impairment to areas

with higher levels of social and/or medical care.22,23 This may hap-

pen between rural and urban areas, or within rural areas—for instance,

moving from a farm to a small town. Fourth, urban-rural differences

have been reported in infrastructure and service delivery, noting mag-

nified issues with transportation and providing social and health care

services that are different from those facing urban populations.24–27

These issues can affect health and healthy aging. Finally, disease inci-

dence and prevalence may vary between rural and urban areas. Risk

factors, such as a higher body mass index, unhealthy diets, and dif-

ferent activity levels, have been shown to result in different rates of

disease.28,29

The study of rural health and aging is complicated. Rurality may

be measured in many different ways: population density, distance to

major urban centers, major economic focus, and so on. These differ-

ent measures may yield different associations between rurality and

health status.24,30 Second, a rural residence may have different asso-

ciations with health in different societies, or within the same society

over time. For instance, rural France may have more in common with

urban areas in France than rural areas in Canada. Third, rural areas are

nothomogeneous—there is substantial variability in economic security,

economic base, and sociodemographicmake-up between rural areas.14

These limitationsmay have contributed to fewer epidemiological stud-

ies having been conducted in rural populations compared to urban

populations.

In spite of these limitations, it is important to document the

prevalence of functional impairment in rural regions, and to explore

rural-urban differences in functional status in order to plan and

support health and social care in rural areas. Studies examining

rural-urban differences are fairly rare, and they may be influenced

by the country in which they are conducted. In some countries,

rural-urban disparities may be growing, but this may not be the

case in all countries.31 We, therefore, conducted a secondary anal-

ysis of the Canadian Longitudinal Study on Aging (CLSA) to deter-

mine if there are rural-urban differences in functional status in

Canada.

Specifically, the objectives were:

1. To determine the prevalence of functional impairment in rural

adults aged 45-85; and

2. To determine if rural residence is associatedwith functional impair-

ment after accounting for the effect of potential confounding fac-

tors; and

3. To determine if the risk factors for functional impairment are differ-

ent in rural versus urban populations; and

4. To determine if there are differences in specific basic ADL or instru-

mental activities of daily living (IADL) between rural and urban

populations.

METHODS

The CLSA is a population-based cohort study, which is ongoing.32–35

We used a cross-sectional sample from the initial survey wave of the

“tracking cohort.” The tracking cohort is intended tobeas generalizable

as possible to the Canadian population of 2008.36 The sampling frame

for the tracking cohort was complex but based on Statistics Canada

geographical classifications.37 All dwellings within the same Census

dissemination area block (CB) identified as either urban or rural were

grouped together. In each province, clusters of CBs were created hav-

ing a fixednumberof dwellingswith aminimumnumberof people in the

75-84 and 85 and over age groups. Clusters were composed entirely of

urban or rural CBs and could not cross provincial boundaries.36 This

sampling strategy ensures accurate categorization of rurality, as well

as an adequate sample size for rural analyses. Excluded from the sam-

pling frame were people residing in the 3 territories and some remote

regions, or residing on federal First Nations reserves and other First

Nations settlements in the provinces, as well as full-time members of

the Canadian Armed Forces, individuals living in institutions, individ-

uals holding a temporary visa or having transitional health coverage,

individuals unable to respond in English or French, and individuals with

cognitive impairment.

DEFINITION OF RURAL

There are numerous definitions of rurality, and the definition used can

influence findings.30 We selected the definition of rural used in the

CLSA sampling frame. This definition of rural is similar to the defini-

tion used in the Canadian Community Health Survey (CCHS)38 and the

2006 census. A detailed description is provided in the 2006 Census

Guide.39 To summarize, geographical definitions are based upon the

size of the community. A census metropolitan area (CMA) or a census

agglomeration (CA) is formed by one or more adjacent municipalities

centered on a population center (known as the core). ACMAmust have

a total population of at least 100,000, of which 50,000 or more must

live in the core. A CAmust have a core population of at least 10,000. To

be included in the CMAor CA, other adjacentmunicipalities must have

a high degree of integration with the core, as measured by commuting

flows derived from previous census place of work data.39 The defini-

tions of rurality and the sample size within each category are shown

in Table 1. Generally, a rural area is defined as an area with less than

10,000 people. For the present analyses, we collapsed the groups into

4 categories: Rural versusMixed (the “Postal code link to dissemination
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TABLE 1 Definitions of rural and urban in the CLSA

Definition for analyses Definition in CLSA Sample size Definition

Rural Rural 4,707 The area that remains after the delineation of urban areaswhich

have been delineated using current census population data.

Mixed Postal code link to dissemination

area

2,125 This is assigned if a postal code covers a large area and it is a

mixture of urban and rural area.

Peri-urban Urban fringe 445 All small urban areas within a CMA or CA that are not

contiguous with the urban core of the CMA or CA.

Peri-urban Urban population center outside

CMA and CA

1,888 Built up areas that are not contiguous within or contiguous with

the urban core of the CMA or CA.

Peri-urban Secondary core 304 A population center within a CMA that has at least 10,000

persons andwas the core of a CA that has beenmergedwith

an adjacent CMA.

Urban Urban 11,772 A large urban area aroundwhich a CMA or a CA is delineated.

The urban coremust have a population (based on the

previous census) of at least 50,000 persons in the case of a

CMA, or at least 10,000 persons in the case of a CA.

Abbreviations: CA, census agglomeration; CLSA, Canadian Longitudinal Study on Aging; CMA, censusmetropolitan area.

Note: The definitions “urban fringe,” “urban population center outside CMA and CA,” and “secondary core” are defined as separate categories in the CLSA,

but are grouped together as one category, “peri-urban,” in this study.

area” variable) versus Peri-urban (“urban fringe, and secondary urban

sites”) versus Urban (“urban core”). These definitions allow considera-

tion of increasing rurality across an urban-rural continuum.

MEASURE OF FUNCTIONAL STATUS

Functional status can be measured as the ability to accomplish basic

ADL, such as dressing, toileting, and mobilizing; and IADL, such as

the preparation of meals, shopping, financial management, medication

management, and the use of transportation.40 The Older Americans

Resource Survey (OARS)36,41–44 is the measure of functional status

used in the CLSA and in many other epidemiological studies. This is a

standardized, reliable, and valid measure of functional impairment.45

It can be categorized into no functional impairment (87.9% of the

unweighted sample); mild impairment (9.9% of the unweighted sam-

ple); moderate impairment (1.1% of the unweighted sample); severe

impairment (0.2% of the unweighted sample); and total impairment

(0.2% of the unweighted sample). In general, those with excellent/good

functional status could perform all ADLs without assistance; those

with mild impairment could perform all but 1-3 ADLs and could get

through any single day without help. Those with moderate impairment

or greater needed regular assistance with at least 4 ADLs, and may

have difficulty getting through a single day unassisted. There was 0.7%

of the unweighted sample with missing data on one or more items of

the OARS scale, which we excluded from analyses. Since functional

impairment was very rare, and even minor impairments are likely to

be clinically relevant, we categorized the OARS scale as “Impairment”

(any level of impairment—mild, moderate, severe, and total combined

together) versus “Not impaired” (no impairment reported).

We considered several potential confounding factors and inter-

actions in our analyses. Demographic factors were self-reported.

We assigned sex into 2 categories (male vs female); education into 4

categories (less than secondary school graduation, secondary school

graduation but no post-secondary education, some post-secondary

education, and postsecondary degree/diploma); individual income

in categories of <$20,000, $20,000-$49,999, $50,000-$99,999,

$100,000-$149,999, and >$150,000 (all in Canadian dollars); living

situation (alone vs not alone); marital status (categorized as never

married, married/common-law, separated/divorced, and widowed);

and income adequacy (“very well/adequately/with some difficulty,

not very well, and totally inadequately”).46 We also considered the

following self-reported chronic conditions,which havebeen associated

with functional impairment: chronic obstructive pulmonary disease,

stroke or cerebrovascular accident, ischemic heart disease, cancer

(any site), osteoarthritis, and cataracts.47 These chronic conditions

are less likely to be subject to surveillance bias ascribable to differing

access to health care in urban and rural areas.48 With differential

access to health care, some diseases and risk factors may be more

likely to be diagnosed in areas with high health care use, and thus, the

observed prevalence would be higher than in areas with lower health

care use.

ANALYSIS

To account for the complex sampling design, the CLSA has calculated

weights to create prevalence estimates that represent the Canadian

population (inflation weights) and for estimating associations (analytic

weights).34 Analytic weights have been rescaled to sum to sample size

within each province. These were provided in the CLSA data set. Anal-

yses considered the analytic weights, while descriptive statistics con-

sidered the trimmedweights.We excluded participants for whom data

weremissing for any of the variables.
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We conducted bivariate analyses for the outcome of functional sta-

tus with each of the independent variables, using chi-square tests for

all categorical variables. We constructed logistic regression models

with the outcome variable of OARS (which we considered any impair-

ment vs no impairment). We constructed a series of models begin-

ning with adjustment for age and sex, then for sociodemographic fac-

tors, and finally with the addition of health-related factors. Per the

CLSA protocol,36 we included weighting for province of residence in

all regression models. As part of regression diagnostics, we sought

to determine if there were interactions between rurality and other

independent variables. The Canadian Institute for Health Research

also suggests ascertaining interactions between sex, gender, and fac-

tors of interest.49 In the CLSA, only sex as a biological construct, not

gender as a social construct, was included as a variable.

To determine if there were interactions between a variable of inter-

est and rural residence, we constructed logistic regressionmodelswith

themain effects for that variable and rurality, as well as the interaction

term of that variable and rurality. Also, we stratified analyses based on

sex to examine whether sex differentially influenced functional status

in rural and urban areas. Finally, we checked models for violations of

themodel assumptions.

RESULTS

Baseline characteristics of the sample are shown in Table 2. Note that

the sampling strategymay influence someof these results (for instance,

age and sex, on which the sampling frame was stratified). The major-

ity of those living in rural areas were married, had a post-secondary

degree, had an income below $100,000, and had an adequate or lesser

income adequacy.

In unadjusted analyses, we did not note significant differences in

functional status between those living in rural, mixed, peri-urban, and

urban areas. The results of the logistic regression models are shown in

Table 3. In models considering only age and sex, those living in mixed

areas had higher odds of functional impairment than those living in

urban areas. Those in rural and peri-urban areas had similar odds of

functional impairment. Rural/urban differences in the odds of func-

tional impairment were not apparent in models adjusting for other

sociodemographic and health-related factors. In full models, there was

a small effect of rurality on functional status after adjusting for other

potential confounding factors (Table 3). Older age, female sex, and

lower income were all associated with higher functional impairment.

All the chronic conditions were also associated with functional impair-

ment. Those with some post-secondary education also had higher lev-

els of functional impairment. However, education and income were

closely correlated; these associations are difficult to interpret in a full

model adjusting for both factors.

We also constructed logistic regression models to determine if

there were interactions between rural residence and the other fac-

tors that were associated with functional impairment. We noted an

interaction between sex and rural residence on the odds of func-

tional impairment (P = .045). However, analyses stratified on sex

showed no significant differences in functional status for females liv-

ing in rural, mixed, and peri-urban areas compared to those living in

urban areas (OR = 0.87 (95% CI: 0.75-1.01), OR = 0.99 (95% CI:

0.81-1.20), and OR = 1.07 (95% CI: 0.90-1.28), respectively), and for

males living in rural and peri-urban areas compared to those living

in urban areas (OR = 0.91 (95% CI: 0.73-1.13) and OR = 0.95 (95%

CI: 0.72-1.27), respectively). Only males living in mixed areas had sig-

nificantly higher odds of functional impairment than those living in

urban areas (OR = 1.52 (95% CI: 1.17-1.98); P < .01). Therefore, we

present the analyses with only the main effects. Overall, the risk fac-

tors for functional impairment appear to be similar in rural and urban

participants.

Finally,we considered the individual items fromtheOARS. Theasso-

ciation between rurality and each of the basic ADL items is shown in

Figure 1, while the association between rurality and each of the IADL

items is shown inFigure2. Therewerenomajor rural-urbandifferences

in any of the individual items on theOARS scales.

DISCUSSION

In this analysis, we examined rural-urban differences in a population-

based epidemiological study of middle-aged and older adults, and

we found that there were no rural-urban differences in functional

status between those living in rural regions, mixed rural/urban regions,

peri-urban regions, and urban regions. This was true for unadjusted

analyses. In analyses adjusted for sociodemographic and health-

related factors, we noted a slightly lower risk of functional impairment

in the rural participants. We did not note differences in any individual

activity of daily living.

We noted a pattern of similar risk factors for functional impair-

ment in all areas of increasing rurality—older age, being female, low

income, lower educational attainment, and chronic illness were all

associated with functional impairment. We chose to investigate inter-

actions between a rural residence and sex to be consistent with CIHR

suggestions.49Wesought todetermine if therewereother interactions

as part of regression model diagnostics, and also to determine if risk

factors for functional impairment were similar in rural and nonrural

areas. This would help to determine if similar potential interventions,

such as income support or education, would be useful in both rural and

urban areas.

Our findings are fairly consistent with a number of other stud-

ies. In Manitoba, there were similar rates of functional impairment

in rural and urban parts of the province. However, there were other

differences in some of the individual ADLs.50 A proportion of these

differences may have been due to differential use of aides or assistive

devices in urban versus rural areas. In contrast, in the United States,

several recent studies note a higher rate of functional impairment in

rural areas than urban areas,51,52 which is not entirely explained by

differential migration patterns.23 Sage and associates also note that

rural populations report higher rates of functional impairment com-

pared with urban populations across nearly all age category, gender,

and racial combinations; and that disparities in rates of functional
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TABLE 2 Baseline characteristics of participants

Characteristic

Rural

(n= 4,707) %

Mixeda

(n= 2,125) %

Peri-urban

(n= 2,637) %

Urban

(n= 11,772) %

Male sex 47.2 45.0 47.8 49.2

Age

44-54 years 36.5 33.8 34.8 37.3

55-64 years 31.4 33.2 34.3 30.0

65-74 years 21.5 21.1 18.0 19.2

75-89 years 10.6 12.0 12.9 13.5

Education

Less than secondary school graduation 10.2 10.3 9.0 5.6

Secondary school graduation, no post-secondary education 15.7 14.7 14.3 11.4

Some post-secondary education 7.6 9.4 9.4 7.0

Post-secondary degree/diploma 66.1 65.5 66.8 75.6

≥ 1 required question not answered 0.3 0.1 0.5 0.5

Living alone 13.0 16.1 16.9 20.0

Marital status

Married/common-law 80.1 78.7 76.2 70.2

Nevermarried 6.5 5.1 5.7 9.4

Widowed 6.4 7.6 7.9 7.8

Divorced/separated 7.0 8.6 10.1 12.6

Refused to answer 0.0 0.0 0.1 0.0

Self-reported income adequacy

Very well 45.8 44.0 44.4 49.5

Adequately 36.3 34.6 35.5 32.1

With some difficulty 6.7 8.2 6.8 6.0

Not very well 1.2 1.9 1.6 1.5

Totally inadequately 0.5 0.8 0.7 0.8

Do not know/no answer/refused 0.6 0.8 0.8 0.8

Did not complete questionnaire 9.0 9.6 10.2 9.3

Household income

< $20,000 5.0 5.1 5.3 5.0

$20,000-$49,999 27.0 27.2 24.9 20.5

$50,000-$99,999 36.4 35.1 34.1 32.9

$100,000-$149,999 17.0 15.5 18.2 18.4

≥ $150,000 9.7 11.4 11.9 16.9

Do not know/no answer/refused 4.8 5.7 5.5 6.2

Chronic conditions

COPD or chronic changes in lungs due to smoking 5.6 6.8 5.6 5.7

Stroke or cerebrovascular accident 1.6 1.3 2.1 1.5

Cataracts 18.6 21.6 19.8 20.3

Cancer 12.5 12.4 14.2 13.8

Heart disease 8.5 8.0 9.5 9.5

Osteoarthritis 26.0 25.9 24.6 23.7

Functional status

No problemswith ADL 91.0 88.1 88.6 89.9

(Continues)
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TABLE 2 (Continued)

Characteristic Rural

(n= 4,707) %

Mixeda

(n= 2,125) %

Peri-urban

(n= 2,637) %

Urban

(n= 11,772) %

Mild/moderate/severe/total impairment 8.7 11.7 10.8 9.4

Inconclusive classification 0.3 0.2 0.6 0.7

Abbreviations: ADL, activities of daily living; COPD, chronic obstructive pulmonary disease.
aArea with postal code linked to dissemination area, a mixture of both urban and rural.

F IGURE 1 Basic activities of daily living

impairment between different categories of age, gender, and race are

greater in rural areas.53 Similar rural-urban differences have been

reported in China.54 There are fewer Canadian studies comparing

functional status in rural and urban populations, although several also

report lower incomes, lower educational attainment, and higher rates

of negative health patterns andbehaviors in rural regions.28,29 The rea-

sons for the differences between our findings and the findings of stud-

ies in the United States are unclear. Most of the studies in the United

States considered global self-reported functional status, rather than a

functional status scale that reports a score for functional impairment

based on answers to a set of questions.52 Also, Canadian rural commu-

nities have not experienced the same degree of decline in their indus-

trial base as US rural communities, and the effect of these declinesmay

be buffered in Canada by social and economic safety nets that permit

better access to health and social care.55,56

There are strengths and limitations to our approach. First, we

used data from a large national cohort, which is as representative

of the Canadian population as possible. The measures we used were

F IGURE 2 Instrumental activities of daily
living
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TABLE 3 Results of logistic regressionmodels for association between rural residence and functional impairment

Variable Model 1OR (95%CI) Model 2OR (95%CI) Model 3OR (95%CI) Model 4OR (95%CI) Model 5OR (95%CI)

Rurality (ref: urban)

Rural 0.89 (0.79-1.01) 0.94 (0.82-1.06) 0.94 (0.82-1.07) 0.87 (0.75-1.00)* 0.87 (0.75-1.00)*

Peri-urban 1.06 (0.91-1.23) 1.04 (0.90-1.21) 1.03 (0.89-1.21) 0.96 (0.81-1.13) 0.95 (0.80-1.13)

Mixeda 1.16 (1.00-1.36) 1.11 (0.94-1.32) 1.10 (0.92-1.30) 1.00 (0.84-1.20) 0.99 (0.82-1.20)

Age (per year) 1.05 (1.05-1.06)** 1.05 (1.04-1.05)** 1.04 (1.03-1.04)** 1.02 (1.01-1.02)**

Sex (ref: male) 2.48 (2.23-2.76)** 2.32 (2.08-2.59)** 2.17 (1.93-2.44)** 2.12 (1.88-2.40)**

Education (ref: post-secondary

degree)

Less than secondary school

graduation

1.79 (1.53-2.10)** 1.18 (1.00-1.41) 1.13 (0.95-1.34)

Secondary school

graduation, no

post-secondary

1.15 (0.99-1.33) 0.91 (0.78-1.06) 0.89 (0.76-1.05)

Some post-secondary

education

1.47 (1.23-1.76)** 1.32 (1.08-1.60)** 1.31 (1.07-1.61)**

Marital status (ref: separated)

Never married 1.03 (0.72-1.46) 1.16 (0.78-1.73) 1.21 (0.79-1.86)

Married/common-law 0.67 (0.48-0.94)* 1.04 (0.70-1.54) 1.12 (0.74-1.72)

Widowed 1.01 (0.72-1.41) 1.24 (0.84-1.82) 1.27 (0.84-1.93)

Divorced 0.85 (0.61-1.20) 0.91 (0.62-1.34) 0.95 (0.63-1.45)

Living arrangement (ref: 5+

people in household,

excluding participant)

Living with 0 people 0.73 (0.41-1.31) 0.67 (0.34-1.31) 0.66 (0.33-1.31)

Living with 1 people 0.75 (0.43-1.32) 0.80 (0.41-1.53) 0.78 (0.40-1.53)

Living with 2 people 0.80 (0.45-1.42) 0.91 (0.47-1.78) 0.91 (0.46-1.82)

Living with 3 people 0.76 (0.41-1.38) 0.94 (0.48-1.88) 0.95 (0.47-1.92)

Living with 4 people 0.62 (0.31-1.22) 0.71 (0.33-1.53) 0.69 (0.31-1.53)

Household income (ref:≥

$150.000)

< $20,000 8.21 (5.93-11.35)** 6.72 (4.84-9.33)**

$20,000-$49,999 3.57 (2.69-4.74)** 3.17 (2.38-4.22)**

$50,000-$99,999 2.01 (1.53-2.65)** 1.87 (1.41-2.47)**

$100,000-$149,999 1.35 (1.00-1.83) 1.30 (0.96-1.78)

Chronic conditions (ref: no

condition)

COPD or chronic changes in

lungs due to smoking

2.24 (1.90-2.64)**

Cancer 1.18 (1.03-1.35)*

Stroke or CVA 3.60 (2.73-4.75)**

Heart disease 1.56 (1.34-1.82)**

Cataracts 1.47 (1.29-1.67)**

Osteoarthritis 2.00 (1.79-2.24)**

Abbreviations: CI, confidence interval; CVA, cerebrovascular accident; OR, odds ratio.

*P value< .05.

**P value< .01.
aArea with postal code linked to dissemination area, a mixture of both urban and rural.

All regressionmodels also included province of residence and are weighted by the analytical weights.
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standardizedandgathered in a consistentmanner across all study sites.

A broad age range was considered, and the sample size was large. A

limitation is the difficulty inherent in any measure of rurality, and our

analyses are no different. There are numerous measures of rurality,

and we considered only one measure. Second, rural regions are highly

heterogeneous within a society in terms of their historical develop-

ment, sociocultural anddemographicmake-up, degreeof isolation, eco-

nomic base and diversity, and regional income. These differences may

be larger than rural-urban differences, and perhaps more important.

With the current data available at hand,wewereunable to assess these

important differences. Third, there may be differential migration of

those with functional impairment—perhaps toward regions with more

health and social services.22,23 In the cross-sectional data used for

these analyses, we could not study this, although we hope to examine

this as future waves of the CLSA become available. There may also be

patterns in social and economic factors related to immigration status,

religion, and community culture, which we were unable to study, and

which appear to be important in the US context. Fourth, we know that

there will be differential access to and use of long-term care between

rural and urban areas.57 Since the sampling frame was community-

based, thismay have resulted in differential sampling in rural and urban

areas. However, the rates of long-term care use are low in those aged

under 85, and most provinces report similar numbers of nursing home

beds across regions. Fifth, while the OARS is a very valid and reliable

measure of functional status, it only captures certain aspects of func-

tional impairment.45 There may be other measures that show more

subtle differences in physical performance (such as gait speed or grip

strength), which we were unable to study. Finally, we were unable to

study the effect of functional impairment on an individual level in rural

and urban areas. Given the difficulties in travel and access to services,

this effect may be greater in rural areas. Or perhaps higher rates of

social cohesion in rural areas maymitigate the effects.17

In spite of these limitations, we feel that our findings are impor-

tant. First, our findings reflect differences in a Canadian context com-

paredwith recentUS studies, which reported higher rates of functional

impairment in rural populations compared to urban populations.51,52

Consequently, rural-urban differences may depend more on the set-

ting in which the study was conducted. Economic downturns, which

affected rural regions in the United States, were less severe in rural

Canada. The health effects observed may also have a lag time effect,

and the CLSA sampling time frame may have been too soon after the

downturns to note an effect. Perhaps, there has also not been the same

degreeof social change in response toeconomicdecline in ruralCanada

as in the ruralUS. Second, our findings suggest areas for potential inter-

ventions to lessen the rates of functional impairment in both rural and

urban areas. For example, we noted a very strong association between

measures of social position, including income status and income ade-

quacy, and functional impairment. Enhancing access to high-quality

education, and targeted support for those with lower incomes, may be

important interventions to reduce the rates of functional impairment

in both rural and urban areas. Finally, our results provide data on the

prevalence of functional impairment, as well as the prevalence of chal-

lenges with specific basic and IADL that reflect levels of impairment.

These data can be used to support improved planning and decision

making around social andmedical care to rural populations.
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