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Abstract

Background

Mechanisms underlying gender disparities in
functional limitations among people with arthritis
remain unclear. This study examined gender
differences in the relationship between disease
duration and comorbidity and functional limitations
among people with arthritis.

Data and methods

Data were from the arthritis component of the
2009 Survey on Living with Chronic Diseases

in Canada. People were considered to have
functional limitations if they reported that arthritis
limits them “a lot” in activities of daily living.
Those with no functional limitations were the
reference group. Gender-stratified weighted
multivariate binary logistic regression analyses
were conducted.

Results

In a fully adjusted multivariate analysis, only
among women was time elapsed since the arthritis
diagnosis associated with functional limitations.
Disabling and life-threatening chronic conditions
were associated with functional limitations in

both genders. Among men, obesity and low
household income were associated with higher
odds of functional limitations, while living in British
Columbia was associated with decreased odds.
For women, smoking, not engaging in physical
activity, residing in a non-Atlantic province,

and having excess weight increased the odds

of functional limitations, while habitual alcohol
drinking decreased the odds.

Interpretation

Gender differences in the risks of reporting
functional limitations were significant. These
differences appear to be driven by duration

of having arthritis, and disparities in health
behavioural factors, household income and region
of residence. The association between chronic
conditions and functional limitations was similar for
men and women
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rthritis is one of the most prevalent chronic

illnesses in Canada.":? It is a major cause of
functional limitations, dependency and health care
use, and a contributing factor in lower participation in
the labour force and in other activities.*® In 2008, an
estimated 15% of Canadians aged 12 or older—about
4 million people— reported having been diagnosed
with arthritis.” The numbers are projected to increase
to 20% (6.7 million) for people aged 15 or older by

2031.8

The prevalence of arthritis differs
markedly by gender®'": in 2008, 19.2%
of women versus 12.6% of men had the
condition.® Moreover, among those with
arthritis, women are more likely than men
to experience functional limitations.'*'*
Relatively little research has focused
on gender differences in functional
limitations ~ among  people  with
arthritis,*'>!” especially the potential role
of comorbidity, duration of the condition,
and behavioural and socio-economic
factors. Instead, population studies of
its impact generally compare people
with and without the condition.®* As
well, because it is costly and burdensome
to respondents to ask disease-specific
questions in general health surveys,
previous studies have used data from
surveys that included other chronic
conditions, and therefore, lack detailed
information about arthritis.* '%!7-4

In 2009, Statistics Canada conducted
the first cycle of the Survey on Living
with Chronic Diseases in Canada
(SLCDC) on behalf of the Public Health
Agency of Canada. Respondents were
people who had reported having a
diagnosed chronic condition to the 2008
Canadian Community Health Survey
(CCHS). The 2009 SLCDC focused
on arthritis and hypertension, and
covered issues related to chronic health
conditions, including diagnosis, use of
health services, medication use, and
self-management. The SLCDC will be
conducted every two years.

This study used the arthritis component
of the 2009 SLCDC to examine gender
differences in functional limitations,
specifically, the role of disease duration
and comorbidity. The study addresses
four questions:
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1. Are there overall differences in
functional limitations between men
and women? And are there gender
differences in:

2. the influence of duration of
disease on functional limitations?

3. the effect of chronic comorbidity
on functional limitations?

4. the associations between health-
related behaviours, socio-
demographic and socio-economic
factors and functional limitations?

Methods

Data source

The SLCDC data used in this study
were collected in February and March,
2009, as a follow-up to the 2008 CCHS.
The SLCDC targeted adults aged 20 or
older living in private households in the
ten provinces, who had reported to the
2008 CCHS that they had arthritis or
hypertension that had been diagnosed
by a health professional. The SLCDC
excluded residents of the three territories,
Indian reserves, Crown lands and
institutions, and full-time members of the
Canadian Forces.

To  produce reliable national
estimates, CCHS respondents were
stratified by gender and age group (20
to 44, 45 to 64, 65 to 74, and 75 or
older). A total of 7,100 individuals
who had reported arthritis were selected
from 13,459 CCHS respondents,
using systematic sampling. To lessen
the effect of out-of-scope and non-
response—estimated at 10% and 20%,
respectively—the sample was inflated
by 1.4%. The SLCDC administered
separate questionnaires on arthritis
and hypertension; to reduce response
burden, selected respondents received
only one questionnaire. Interviews
were conducted using computer-assisted
telephone interviewing.

At the time of SLCDC data collection,
17% of the CCHS respondents who had
been selected on the basis of having
reported arthritis failed to meet all the
inclusion criteria. These criteria required
that: arthritis had been diagnosed by a
health professional; symptoms be present

at the time of the SLCDC; and the
respondent reside in Canada. Ofthe 5,820
individuals eligible for inclusion, 4,565
(78.4%) were successfully interviewed
and met the study inclusion criteria.
Details about the survey have been
reported elsewhere.” The 2008 CCHS
contained background information on the
respondents, while the SLCDC provided
details about arthritis.

Variables

Outcome variable

The presence of the disease in the
selected “arthritis sample” of the SLCDC
was verified by re-asking the CCHS
question about diagnosis by a health
professional, age at diagnosis and at the
onset of symptoms, the type of arthritis,
and whether their immediate family
had a history of arthritis. Functional
limitations, hereafter referred to as
“limitations,” were identified by self-
reported activity limitations attributable
to arthritis. As an outcome measure,
limitations is a composite variable
derived from responses to questions
about the extent to which, in the past
month, arthritis limited routine activities
such as bathing or dressing, getting
around the house, doing household
chores, running errands and shopping
and participating in recreational and
social activities. Response categories
were “a lot,” “a little,” and “not at all.”
Respondents who answered “a lot” were
considered functionally limited.

Independent variables

The analysis examined the effects of
selected factors known to influence health
outcomes: disease duration, co-morbid
chronic conditions, BMI, smoking,
alcohol use, physical activity, socio-
demographic characteristics (age, gender,
marital status, region of residence),
and  socio-economic  characteristics
(household income, education). Disease
duration was defined as time elapsed
since the arthritis diagnosis. Because of
its skewed distribution, disease duration
was log-transformed to approximate
normality. It was modeled as an interval
level measure.

Comorbidity was determined from
the questions about chronic conditions.
Respondents  were instructed that
chronic conditions (including arthritis)
were conditions that had lasted or
were expected to last for at least six
months and had been diagnosed by a
health professional.  Consistent with
the literature,® chronic conditions were
categorized as nondisabling (asthma,
high blood pressure, migraine headaches,
stomach or intestinal ulcers, urinary
incontinence); disabling (back problems
excluding arthritis/fibromyalgia, bowel
disorders/Crohn’s Disease or colitis,
chronic bronchitis or emphysema, and
Alzheimer’s disease or other dementia);
and life-threatening (diabetes, heart
disease, cancer, and effects of stroke).
For each category, a count variable
was created indicating the number of
co-morbid conditions reported by the
respondents.

Smoking status was based on past
and current smoking behaviour: never,
current, or former smoker. Never
smokers were people who reported never
having smoked a whole cigarette, and
former occasional or daily smokers who
had smoked fewer than 100 cigarettes in
their life. Current smokers were people
who reported smoking at least 100
cigarettes and were currently smoking
daily or occasionally. Former smokers
were daily or occasional smokers who
had smoked at least 100 cigarettes, but
had quit.

Based on  reported  alcohol
consumption during the 12 months
before the 2008 CCHS, respondents
were classified as nondrinkers, habitual
drinkers, or occasional drinkers.
Nondrinkers were those who reported
not drinking in the past year. Habitual
drinkers were those who reported
consuming alcohol at least once weekly.
Occasional drinkers were those who
reported consuming alcohol less than
once weekly.

Physical activity level was derived
from information reported about leisure-
time activities in the 12 months before
the survey and the energy expenditure
(EE) associated with those activities
(kilocalories expended per kilogram of



bodyweight per hour of activity). To
calculate an average daily EE for an
activity, the estimate was divided by
365. Respondents were grouped into
three categories based on their average
daily EE summed over all activities:
active (EE of 3 or more kcal/kg/per day),
moderate (EE of 1.5 to 2.9 kcal/kg/per
day), and inactive (EE of less than 1.5
kecal/kg/per day).

BMI was calculated from self-reported
height and weight (weight in kilograms/
height in metres squared). Based on
their BMI, respondents were classified
as: normal weight (24.9 kg/m? or less),
overweight (25 to 29.9 kg/m?), and obese
(30 kg/m? or more).

Age was grouped into three ranges:
20 to 54, 55 to 74, and 75 or older.

Marital ~ status was  categorized
as married/common-law, widowed/
divorced/separated, and never married.

Because small sample sizes precluded
analysis at the provincial level, five
geographic regions were defined:
Atlantic (Newfoundland and Labrador,
Prince Edward Island, Nova Scotia, New
Brunswick), Quebec, Ontario, Prairies
(Alberta, Manitoba, Saskatchewan), and
British Columbia.

Three education categories were
created based on the respondent’s highest
level of attainment: less than secondary
school graduation, secondary school
graduation or some postsecondary, and
postsecondary graduation.

Total household income in 2007,
adjusted for household size, was used
to identify two income levels. The low-
income level was defined as incomes less
than $30,000 for households of two, less
than $40,000 for households of three or
four, and less than $60,000 for households
of five or more. The high-income level
was defined as incomes above these cut-
offs for a given household size. A third
category comprised people who did not
state their income—about 13% of the
sample.

Analytical techniques

With SAS software (version 9.1),
univariate analyses were used to estimate
the characteristics associated with
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limitations. Gender differences in the
characteristics of people with arthritis
were evaluated by t- and X? tests as
appropriate. The outcome variable has
two categories, and therefore, weighted
binary logistic regression was used.
People without limitations were defined
as the reference group. Two gender-
stratified models were estimated. The
first included duration of arthritis
and number of chronic conditions,
examined separately, to which the other
independent variables were added in the
second model. Binary logistic regression
was conducted using SAS-callable
Sudaan (version 10). All independent
variables in this study were tested for
multicollinearity, and none violated
collinearity assumptions.

Starting with the share weights from
the 2008 CCHS, Statistics Canada
developed weights for the 2009 SLCDC
to reflect whether a respondent received
an arthritis or hypertension questionnaire,
and to account for sample design, out-
of-scope units, and non-respondents
including those who did not consent to
share and link their survey information.
The bootstrap method was used to
calculate variance on the estimates.”

Results

Characteristics of people with
arthritis

A higher percentage of women (63%)
than men (37%) reported having been
diagnosed with arthritis (Table 1). While
about half of men and women with
arthritis were in the 55 to 74 age range,
a significantly higher percentage of
women than men were aged 75 or older
(22% versus 16%). Compared with men,
women with arthritis were significantly
more likely to report having at least one
limitation (36% versus 27%). Women
with arthritis had it significantly longer
than their male counterparts: about
13 years compared with 11 years. As
well, the mean number of nondisabling
chronic conditions was significantly
higher among women than men. No
significant differences between men and
women emerged for disabling and life-
threatening chronic conditions.

What is already
known on this
subject?

m Arthritis is one of the most prevalent
chronic ilinesses in Canada and
a leading cause of functional
limitations.

m Although gender disparities in
functional limitations among people
with arthritis are well documented,
the underlying reasons are less well
understood.

What does this study
add?

m The data focus exclusively on people
with arthritis, and thus allow a more
thorough examination of issues
related to the disease.

m  Obese men and those in low-
income households faced higher
risks of having functional limitations
compared with those of normal
weight and those in high-income
households.

m Men in British Columbia had lower
odds of functional limitations
compared with men in the Atlantic
region.

m  Women who were smokers, did not
engage in physical activity, resided
in a non-Atlantic province, and had
excess weight had higher odds
of functional limitations compared
with women who did not smoke,
engaged in physical activity, lived in
the Atlantic region, and had normal
weight.

Differences were also evident in
the other selected characteristics. For
example, a higher percentage of women
than men were physically inactive (60%
versus 52%). Men (57%) were more
likely than women (29%) to consume
alcohol regularly. Just over a quarter
(27%) of men and women were obese,
but men were more likely than women
to be overweight (46% versus 35%).
Men were more likely than women to
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Table 1

Percentage distribution of characteristics of respondents with arthritis, by

gender, household population, Canada excluding territories, 2008/2009
Men

Characteristic
Totalt

Health and health-related factors
Limited because of arthritis
Years with arthritis (mean number)

Chronic conditions (mean number)

Disabling
Nondisabling
Life-threatening

Smoking
Never
Former
Current

Alcohol use
Nondrinker

Occasional
Habitual

Physical activity
Active

Moderate
Inactive

Body mass index (BMI)

Normal

Overweight

Obese
Socio-demographic factors

Age group

20to 54

55t0 74
75 or older

Marital status
Married/Common-law

Widowed
Divorced/Separated
Never married
Region

Atlantic

British Columbia
Ontario

Prairies

Quebec

Socio-economic factors

Education

Less than secondary graduation
Secondary graduation/Some postsecondary

Postsecondary graduation

Household income
Low

High

Missing

T percentage of men or women in total arthritis sample
significantly different from estimate for women (p<0.05)

*

... not applicable

Sample
count

1,674

485
1.5

0.55
0.55
0.35

282
998
394

325
461
888

376
413
885

522
719
433

469
850
355

1,127
154
204
189

280
183
631
362
218

466
305
903

454
1,092
128

Weighted
estimate

'000
1,310

355
10.7

0.59
0.70*
0.37

225
769
315

221
344
744

280
349
681

362
599
349

448
655
207

1,010
74
114
112

138
169
617
200
185

302
226
781

288
896
126

%
37.0*

27.1*

17.2*
58.7*
24.1*

16.9*
26.3"
56.8*

214
26.6
52.0*

21.7*
45.7
26.6

34.2
50.0
15.8*

7.1
5.6
8.7
8.6

10.5
12.9
471
15.2
14.2

231
17.3*
59.7*

22.0%
68.4
9.6

Women
Weighted
estimate
Sample

count 000 %
2,881 2,233 63.0
948 800 35.8

13.8 13.1

0.67 0.68

0.80 0.91

0.35 0.37
1,037 873 39.1
1,332 962 43.1
512 398 17.8
856 744 333
1,178 844 37.8
847 646 28.9
483 382 1741
657 502 22.5
1,741 1,349 604
1,164 839 37.6
955 790 354
762 604 27.0
590 618 27.7
1,478 1,128 50.5
813 487 21.8
1415 1,386 62.1
837 429 19.2
421 249 111
208 170 76
442 218 9.8
321 250 11.2
1,123 1,032 46.2
593 371 16.6
402 362 16.2
899 593 26.5
642 582 26.1
1,340 1,058 474
1,098 646 28.9
1435 1,261 56.5
348 326 14.6

Note: The analysis excludes 10 women for whom BMI was not calculated (they were pregnant or did not report their pregnancy status).
Sources: 2008 Canadian Community Health Survey; 2009 Survey of Living with Chronic Diseases in Canada.

be married or living common-law (77%
versus 62%) and to have completed
postsecondary education (60% versus
47%).

Bivariate analysis: disease
duration and comorbidity

The unadjusted results of the binary
logistic regression show a strong positive
association between duration of arthritis
and limitations among men (odds ratio
(OR)=1.27) and women (OR=1.30)
(Tables 2 and 3; Model 1).

Disabling and life-threatening
conditions were also significantly
associated with limitations among men
and women (Tables 2 and 3; Model 1).
However, nondisabling conditions were
associated with limitations only among
women (Table 3; Model 1). For men,
the risk of limitations increased by 91%
for each additional disabling chronic
condition; for women, the increase
was 86%.

Multivariate analysis

In multivariate analyses that accounted
for the effects of all selected variables,
the association between duration of
arthritis and limitations was no longer
significant among men, but it remained
significant among women (Tables 2
and 3; Model 2). For men, disabling
and life-threatening conditions were still
associated with limitations, although the
odds for disabling chronic conditions
were slightly attenuated. For women,
disabling and life-threatening conditions
remained significant, but nondisabling
conditions did not.

Several other factors were associated
with limitations. Men who were obese
or lived in a low-income household had
significantly higher odds of limitations.
For men in British Columbia, the odds
of limitations were significantly lower,
compared with their counterparts in the
Atlantic region.

For women with arthritis, smoking,
physical inactivity, excess weight, and
residing outside the Atlantic region
were associated with higher odds of
limitations. For example, compared with
women of normal weight, overweight
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Table 2

Unadjusted and adjusted odds ratios (OR) relating selected characteristics to

functional limitations among men aged 20 or older with arthritis, household

population, Canada excluding territories, 2008/2009

Model 1 Model 2
95% 95%
cc_mfidence co_nfidence
Unadjusted interval Adjusted interval

Characteristic OR from to OR from to
Health and health-related factors
Log years with arthritis 1.27* 1.04 1.56 1.18 0.95 1.46
Chronic conditions
Disabling* 1.91* 1.37 2.65 1.80* 128 252
Nondisabling* 1.06 0.80 1.40 0.78 0.57 1.08
Life-threatening* 1.51* 1.10 2.07 1.54* 1.08 220
Smoking
Never' 1.00
Former 1.33 0.74 2.38
Current 1.28 0.70 2.32
Alcohol use
Nondrinkert 1.00
Occasional 0.86 0.46 1.59
Habitual 0.93 0.56 1.55
Physical activity
Active® 1.00
Moderate 0.76 041 1.41
Inactive 1.57 0.93 2.66
Body mass index (BMI)
Normalt 1.00
Overweight 1.21 0.75 1.94
Obese 1.81* 1.06 3.09
Socio-demographic factors
Age group
20 to 541 1.00
55t0 74 0.88 0.50 1.55
75 or older 0.57 0.30 1.08
Marital status
Married/Common-law? 1.00
Widowed 1.24 0.52 2.97
Divorced/Separated 1.07 0.53 2.18
Never married 1.70 0.93 3.09
Region
Atlantict 1.00
British Columbia 0.46* 0.21 1.00
Ontario 0.96 0.55 1.66
Prairies 1.16 0.64 2.09
Quebec 0.95 0.50 1.80
Socio-economic factors
Education
Less than secondary graduation 1.07 0.64 1.78
Secondary graduation/Some postsecondary 1.31 0.77 2.25
Postsecondary graduation® 1.00
Household income
Low 1.74* 1.03 292
Missing 0.87 042 1.80
Hight 1.00

T reference category

* modelled as continuous variables

* significantly different from estimate for reference category (p<0.05)

... not applicable

Note: Because of rounding, odds ratio with 1.00 as upper confidence limit is statistically significant.

Sources: 2008 Canadian Community Health Survey; 2009 Survey of Living with Chronic Diseases in Canada.

and obese women were each 61% more
likely to have limitations. Women in
British Columbia, Ontario, the Prairies,
and Quebec had significantly higher
odds of limitations compared with those
in the Atlantic region. On the other
hand, occasional or regular alcohol
consumption was associated with lower
odds of limitations.

Discussion

This study showed clear differences
betweenmenandwomenintheassociation
of disease duration and comorbidity
with the risk of having arthritis-related
functional limitations. For women,
but not men, the number of years with
arthritis remained significantly related
to the risk of functional limitations, even
when behavioural, socio-demographic
and socio-economic characteristics were
taken into account. Also, the impact of
arthritis on limitations manifests as early
as the first year of having the disease.
Research indicates that arthritis duration
is associated with disease severity, joint
destruction and functional capacity;
without intervention outcomes tend to
worsen over time.?’?

In the fully adjusted models, disabling
and life-threatening chronic conditions
were significantly associated with
limitations among both men and women,
and the strength of association was
similar. These results appear to differ
from those of other studies on gender
differences in the prevalence of chronic
conditions and their impacts.!3:15242%-30
Those studies showed that women had a
higher prevalence of both disabling and
nondisabling chronic conditions and were
more likely to experience limitations as a
result. For example, a prospective study
among people with arthritis found that
functional decline was more frequent
among women than men; these gender
differences were largely attributable to
comorbid conditions including diabetes,
history of stroke, depressive symptoms
and cognitive and vision impairment."
Murtagh and Hubert found that women
were more likely than men to report
limitations, largely owing to differences
in disability-related health conditions.*
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Table 3

Unadjusted and adjusted odds ratios (OR) relating selected characteristics to
functional limitations among women aged 20 or older with arthritis, household
population, Canada excluding territories, 2008/2009

Model 1 Model 2
95% 95%
cc_mfidence co_nfidence
Unadjusted interval Adjusted interval

Characteristic OR from to OR from to
Health and health-related factors
Log years with arthritis 1.30 1.10 1.52 1.27* 1.06 1.52
Chronic conditions
Disabling* 1.86* 1.33 2.60 1.63 122 219
Nondisabling* 1.48* 120 1.82 1.21 0.99 1.49
Life-threatening* 1.48* 1.04 2.1 1.34* 1.01 1.76
Smoking
Never' 1.00
Former 1.1 0.71 1.74
Current 1.72 1.03 2.88
Alcohol use
Nondrinkert 1.00
Occasional 0.67* 0.46 1.00
Habitual 0.43* 0.28 0.66
Physical activity
Active® 1.00
Moderate 1.32 0.76 2.30
Inactive 1.78 112 2.82
Body mass index (BMI)
Normalt 1.00
Overweight 1.61* 1.03 2.51
Obese 1.61* 1.07 242
Socio-demographic factors
Age group
20 to 541 1.00
55t0 74 0.73 0.49 1.09
75 or older 0.86 0.50 1.47
Marital status
Married/Common-law? 1.00
Widowed 1.38 0.91 2.09
Divorced/Separated 0.84 0.53 1.34
Never married 1.09 0.64 1.84
Region
Atlantict 1.00
British Columbia 1.94* 113 3.33
Ontario 2.06* 130 3.25
Prairies 1.63 1.03 2.60
Quebec 2.18* 128 3.71
Socio-economic factors
Education
Less than secondary graduation 0.86 0.59 1.23
Secondary graduation/Some postsecondary 1.53 0.99 2.37
Postsecondary graduation® 1.00
Household income
Low 1.08 0.75 1.53
Missing 0.62 0.36 1.06
Hight 1.00

T reference category

* modelled as continuous variables

* significantly different from estimate for reference category (p<0.05)

... not applicable

Note: Because of rounding, odds ratio with 1.00 as upper confidence limit is statistically significant.

Sources: 2008 Canadian Community Health Survey; 2009 Survey of Living with Chronic Diseases in Canada.

Nonetheless, the findings of this study
support research suggesting that people
with arthritis require comprehensive
disease management that takes account
of the added burden of other chronic
conditions.*!*

Consistent with earlier research,'*!%!7
the influence of the other selected factors
on functional limitations also differed
by gender. Low houschold income
was significant only for men. Physical
inactivity, smoking, regular alcohol
consumption, and overweight were
significant only for women. Obesity
was significant for both sexes. The
association with region of residence
differed for men and women.

The better health of occasional
and habitual drinkers compared with
nondrinkers deserves comment. This
study assessed only the frequency, not
the amount, of alcohol consumed. While
consuming large amounts of alcohol has
negative health effects,**** moderate
consumption is associated with better
health outcomes, including an increase in
bone density that can delay the onset of
physical limitations.*

Limitations

This study has several limitations. First,
the data are cross-sectional, so causality
cannot be inferred. Second, the data
are self-reported; no other sources were
available for validation. Third, because
the SLCDC is a follow-up survey, it is
possible that the responses were affected
by learning effects and the collection
period. Assessing possible response bias
is beyond the scope of this study, but it is
warranted for follow-up surveys such as
the SLCDC.

Fourth, this study examined only
one component of arthritis disability—
functional limitations. Another important
component is dependence on others for
activities of daily living—functional
dependency. Limitation and dependency
are not mutually exclusive; rather, they
are part of a continuum of a person’s
health. However, SLCDC respondents
were not asked if their dependence on
others was attributable to arthritis. To
provide a more complete picture of the



impact of chronic conditions, future
rounds of the SLCDC might explore the
potential of including questions about
dependency directly attributable to a
given condition.

Conclusion

The SLCDC data are well suited for
studying quality of life, limitations,
and health behaviours and outcomes
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