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Arthritis and other rheumatic conditions (i.e., rheumatoid
arthritis, systemic lupus erythematosus, fibromyalgia, gout,
osteoarthritis) are among the most prevalent diseases in
North America1,2. About 16.1% of Americans and 10.7% of
Canadians (adult population) have some form of rheumatic
condition1,2. In the next 2 decades, this number is expected
to increase to 18.2% in the United States and 15.7% in
Canada, largely due to the aging population1,3. Rheumatic
conditions can have a negative effect on quality of life and
functional ability. Moreover, rheumatic conditions are the
leading cause of work related disability, posing a significant
burden to the individual and society.

Numerous physical benefits have been associated with
regular leisure-time physical activity (LTPA) in the general
population. Habitual physical activity has been shown to be

an important factor in the prevention and/or the rehabilita-
tion of many chronic illnesses including coronary heart
disease, hypertension, diabetes, osteoporosis, and colon and
breast cancer4,5. Exercise among persons with arthritis has
been associated with increased mobility, muscle function,
and aerobic capacity without exacerbating disease
activity6,7. Despite these benefits, physical inactivity
remains pervasive and a public health burden. It has been
estimated that roughly 2.1 billion or 2.5% of direct health
care costs in Canada were attributable to physical inactivity
in 19998. Moreover, the results of a 1999 survey indicate
that 64% of adult Canadians aged 18 and older are still
considered insufficiently active for optimal health benefits9.
Sex and age differences have been reported in relation to
LTPA participation in the general population, with physical
activity rates being higher for men compared to women and
declining with age9. It is not known whether these patterns
are similar for individuals with rheumatic conditions.
Moreover, it is likely that most persons with rheumatic
conditions who do exercise do so at a duration, frequency,
and intensity that is insufficient to yield much benefit.
Quantifying physical activity patterns in specific disease
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ABSTRACT. Objective. Little is known about the epidemiology and possible mental health benefits of leisure-time
physical activity (LTPA) for persons with arthritis and other rheumatic conditions. We examined the
prevalence of LTPA and its association to generalized distress among Canadians with rheumatic
conditions.
Methods. The 1996-97 National Population Health Survey interview data from respondents with
rheumatic conditions (n = 10,700) and persons with no chronic conditions (n = 19791) in the same
age range (20–79 yrs) were selected for analyses. Self-reported data on forms and frequency of
LTPA engaged in over the past 3 months were collected. Intensity of LTPA was expressed as total
energy expenditure, with respondents classified as Active (≥ 3.0 kcal/kg/day), Moderate (1.5–2.9
kcal/kg/day), and Inactive (< 1.5 kcal/kg/day). Generalized distress was assessed using a subset of
items from the Composite International Diagnostic Interview. 
Results. Similar to persons with no chronic conditions, roughly 56% of persons with rheumatic
conditions engaged in regular LTPA (12 or more 15-minute sessions per month). Only 13.2% of
women and 18.9% of men with rheumatic conditions were sufficiently active at the level recom-
mended to yield optimal health benefits. Both moderate and higher intensity LTPA was associated
with less generalized distress. This relationship was more pronounced for women and for middle-
aged and older patients with rheumatic conditions.
Conclusion. A significant proportion of Canadians with rheumatic conditions are physically inac-
tive. Even moderate intensity LTPA is associated with decreased generalized distress. Better efforts
must be directed at promoting LTPA as part of the multidisciplinary management of this condition.
(J Rheumatol 2003;30:2476–84)
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groups is important for designing and refining health
promotion interventions that are tailored to the needs of
populations with specific chronic diseases. This information
can be particularly useful for physicians and other health
care professionals (e.g., nurses) who can play an important
role in promoting LTPA by providing patients with advice
and education. We are not aware of a previous study that
reported LTPA patterns of a nationally representative sample
of the Canadian population with arthritis/rheumatism. 

In addition to physical benefits, studies in the general
population have shown regular LTPA to be associated with
improvements in psychological functioning including
reduced cardiovascular and neurohormonal responses to
stress, fewer symptoms of depression and anxiety, and
higher self-confidence and self-esteem4,10,11. Psychological
distress is a term used to refer to negative emotional states,
including depressed and anxious mood. The estimated life-
time prevalence of anxiety and depressive disorders in the
general population is roughly 20–30%, with higher rates
among persons with chronic conditions12-14. Psychological
distress among persons with chronic diseases has been asso-
ciated with poor adherence to medical recommendations,
symptom exacerbation, prolonged recovery, continued func-
tional impairment, increased mortality, and higher health
care utilization15,16.

Psychological distress has been shown to be elevated
among persons with arthritis16,17. Furthermore, high levels
of distress in persons with rheumatic conditions have been
shown to be stable over time and relatively independent of
traditional disease related variables (e.g., tender joint count,
erythrocyte sedimentation rate), but related to self-reported
pain and disability18,19. While research examining the poten-
tial benefits of exercise in persons who already have a
chronic condition is emerging (e.g., coronary heart disease,
diabetes, hypertension)20, less is known about the psycho-
logical benefits for persons with rheumatic conditions. To
date, the few studies that have incorporated psychological
variables as outcomes have shown exercise to be associated
with decreased anxiety and depression21-23. These findings
remain equivocal, however, as studies have varied widely in
their operationalization and assessment of physical exercise
and psychological outcomes and have used small samples.

While there is agreement that higher intensity exercise
that leads to improvements in aerobic fitness is important
for physical benefits, there is inconsistency in the literature
as to what constitutes optimal exercise for increased psycho-
logical well-being. Some studies comparing the effective-
ness of aerobic with nonaerobic exercise have found that
both forms are effective in attenuating depressive symp-
toms24,25. Yet other studies have shown improvements in
psychological outcomes only with higher intensity exercise.
To help clarify this issue, Dishman26 has argued that popu-
lation based studies may be useful for examining the
possible dose-response relationship between physical

activity and psychological well-being. This issue is particu-
larly important to examine in specific chronic diseases
where higher intensity exercise may not be feasible due to
pain and degree of functional disability. Further, it is
currently unknown whether mental health benefits typically
associated with regular LTPA occur across age groups and
gender. While separately conducted studies have shown
exercise to improve depressed mood in younger and older
samples, it is unclear whether these effects are more
pronounced in one sex and/or in specific age groups.

The National Population Health Survey (NPHS) provides
a unique opportunity to quantify LTPA patterns and examine
the potential association between exercise and psycholog-
ical distress among Canadians diagnosed with rheumatic
conditions. The NPHS data base was used (1) to examine
whether Canadians with diagnoses of rheumatic conditions
were more sedentary than Canadians with no chronic condi-
tions; (2) to determine whether the forms of LTPA differ
between persons with rheumatic conditions and no chronic
conditions; and (3) to examine the relationship between
LTPA levels and psychological distress in persons with
rheumatic conditions after controlling for demographic and
disease related variables.

MATERIALS AND METHODS
The analyses were based on cycle 2 (1996-97) of the NPHS. The NPHS is
an ongoing survey carried out by Statistics Canada to obtain cross-sectional
and longitudinal data on the health behaviors and health of Canadians27.
The NPHS sample includes household residents of all provinces with the
exception of some remote areas of Quebec and Ontario, First Nations
Reserves, Canadian Forces Bases, and residents of longterm care facilities.
The response rate was 95.6% (N = 81,804 participants aged 12 years and
older). The data in the survey are primarily obtained through telephone
interviews. Further details of the 1996-97 NPHS research design, sampling
procedures, and data collection methods have been described27-29.

This analysis was limited to participants aged 20–79 years of age who
reported having been diagnosed with arthritis or rheumatism by a health
professional (N = 10,700) and participants with no chronic conditions (N =
19,791), excluding pregnant women and those with missing data on the
physical activity questions (n = 750; 2.4%). A similar proportion of persons
with arthritis or rheumatism (2.6%) and no chronic conditions (2.3%) had
missing data on the physical activity questions. Persons with missing data
on the physical activity questions had lower education, were older, and
reported more pain, psychological distress and mobility and dexterity diffi-
culties. They did not differ on household income and social support. The
standardized weighting scheme suggested by Statistics Canada was used to
compute all the analyses27.

Measures. Forms of LTPA were assessed by asking respondents whether
they had participated in the past 3 months in LTPA, that is, activities not
related to work. The interviewer read from a list of 20 such activities (i.e.,
walking for exercise, gardening or yardwork, swimming) and also inquired
on any other activity not listed.

Frequency of LTPA was measured based on the number of times in the
past month that respondents reported taking part in a LTPA lasting more
than 15 minutes per session. In the NPHS questionnaire, this question refers
to a 3 month period; however, in the NPHS datafile, this variable refers to
a one month period as the total frequency was divided by 3. The NPHS
further coded this variable by classifying respondents into 3 categories:
regular = ≥ 12 times per month; occasional = 4–11 times per month; and
infrequent = 0–3 times per month27.
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Intensity of LTPA was operationalized in the NPHS based on energy
expenditure27. Energy expenditure was estimated for each of the self-
reported LTPA in which respondents reported having engaged. Energy
expenditure was calculated by multiplying by 4 the number of times they
participated in an activity over the previous 3 months, by the average dura-
tion per session, and the metabolic energy requirement of the activity
expressed as a multiple of the resting metabolic rate (MET). Further infor-
mation on energy expenditure calculations is provided in Appendix F of the
NPHS user guide27. MET values tend to be expressed in 3 intensity levels
(i.e., low, medium, high). The MET values used in the equation to calculate
energy expenditure correspond to the low intensity value associated with
each activity. The NPHS adopted this approach from the Canadian Fitness
and Lifestyle Research Institute based on the tendency for individuals to
overestimate the intensity, frequency, and duration of their activities27.
Energy expenditure was expressed in kilocalories expended per kilogram of
body weight per hour. An average daily energy expenditure for the activity
(kcal/kg/day) was estimated by dividing by 365. Total energy expenditure
values were then used to classify respondents as Active (≥ 3.0 kcal/kg/day),
Moderate (1.5–2.9 kcal/kg/day), and Inactive (< 1.5 kcal/kg/day). Daily
energy expenditure of ≥ 3.0 kcal/kg/day (Active) is roughly the amount of
exercise needed for cardiovascular benefit, while those in the moderate
range (1.5–2.9 kcal/kg/day) may experience some health benefits but little
cardiovascular benefit27. The energy expenditure values used to classify
respondents into these 3 categories were the same as those used in the
Ontario Health Survey30 and in Campbell’s Survey of Well-Being31.

Generalized distress was measured using a subset of items from the
Composite International Diagnostic Interview (CIDI)13. The CIDI is a
structure diagnostic instrument that was developed for generating diag-
noses according to the definitions and criteria in both the Diagnostic
Structured Manual (DSM-III-R) and the Diagnostic Criteria for Research
of the ICD-10. The 6 items used in the NPHS were derived from the work
of Kessler and Mroczek, assessing dimensions of feeling hopeless, worth-
less, sad, and nervous. The items are summed, with higher scores reflecting
more distress27.

The covariates examined included selected sociodemographic (e.g.,
age, sex, income, education, marital status), health (e.g., general health,
pain severity, mobility trouble, dexterity trouble), and perceived social
support. In the NPHS, age was coded as an ordinal variable with 5 years
separating each point (e.g., 20–24). For our analyses age was recoded so
that 10 years separated each point (e.g., 20–29). SEX was coded as a
dichotomous variable, and in this study “male” was coded as the refer-
ence category. Household income in the NPHS datafile was coded into
11 categories, with code “1” reflecting no income, “2–5” separated by
$5000 Canadian dollars (e.g., 3 = $5000–$9999), “6–9” separated by
$10,000 dollars (e.g., 7 = $30,000–$39,999), “10” = $60,000–$79,999,
and “11” = $80,000 or more. Education level was coded into 7 categories
from no school/elementary/some secondary school to masters/
doctorate/MD. Marital status was coded into 3 categories: married/
common-law; single; separated/divorced/widowed. Self-perceived
general health status was measured as an ordinal variable reflecting
respondents’ rating of their health as either poor, fair, good, very good,
or excellent. Pain severity was coded into 4 categories from no
pain/discomfort to severe pain/discomfort. Mobility difficulties were
operationalized into 4 categories: no mobility problem; problem — no
aid required; problem — mechanical support/wheelchair; and problem
— need help/cannot walk. Dexterity trouble was operationalized into 3
categories: no dexterity problem; dexterity problems — no help; and
dexterity problems — needs help. The perceived social support index
comprised 4 items reflecting whether the participant felt that they had
someone they could confide in, count on, give advice, and who makes
them feel loved27. The 4 items are summed, with higher scores reflecting
greater perceived social support.

Data analyses. Descriptive statistics for both groups including means,
medians, and standard deviations were calculated for all variables. Group
differences on study variables were examined using independent sample t-

tests for continuous variables and chi-square for dichotomous variables.
Stratified analyses (by age and sex) were performed to examine prevalence
of regular LTPA and intensity level of LTPA separately for the groups with
rheumatic conditions and with no chronic condition. Age and sex adjusted
logistic regression analyses were used to assess differences in participation
rates of various LTPA among persons with rheumatic conditions compared
to those with no chronic condition. A Pearson correlation matrix was
computed for each group to examine bivariate correlations between gener-
alized distress (outcome variable) and each potential predictor variable.
The patterns of intercorrelations among possible predictor variables were
also examined. Hierarchical multiple regression models were built for each
disease group to determine the relationship between LTPA intensity and
generalized distress after controlling for demographics, disease status, and
social support. Hierarchical multiple regression is the regression strategy of
choice when the research goals are to determine the relative importance of
predictor variable(s) once other predictor variables have been entered into
the equation32. Variable selection was based on theoretical relevance,
pattern of correlation with the outcome variable, and other potential
predictor variables.

RESULTS
Group characteristics. The characteristics of respondents
with arthritis/rheumatism (n = 10,700) and those with no
chronic condition (n = 19,791) are shown in Table 1 for
participants with available exercise data. Participants with
rheumatic conditions were more likely to be older, to have
lower household income, to be less likely to have a post
secondary education, and to be female. People with
rheumatic conditions were more likely to be in poorer
general health and in more pain compared to people with no
chronic conditions.

Prevalence of regular LTPA based on frequency. The
proportion of individuals engaging in regular LTPA (> 12
times/month and lasting > 15 minutes per occasion) is
shown in Table 2 for each group, stratified by age and sex.
Statistically significant differences emerged when
comparing women in the 2 groups in the various age cate-
gories. These differences were most pronounced for women
in the youngest (20–29 yrs) and oldest (70–79 yrs) age
groups. Women with rheumatic conditions in the 20–29 age
category were more likely to engage in regular physical
activity compared to women with no chronic condition in
this age category (88% and 62.5%, respectively; p <
0.0001). In contrast, women with rheumatic conditions in
the 70–79 age category were less likely to participate in
regular LTPA compared to women in the no chronic condi-
tion group (44.2% and 60.4%, respectively; p < 0.0001).
With the exception of men in the 20–29 age category, statis-
tically significant differences were observed when
comparing the rate of regular physical activity between the
2 groups in the various age categories. The most striking
differences were in the 40–49 and 70–79 age categories.
Men with rheumatic conditions in the 40–49 age category
were more likely to engage in regular physical activity
compared to men with no chronic condition in this age cate-
gory (60.9% and 51.6%, respectively; p < 0.0001). In the
oldest age category a significantly lower proportion of men
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in the rheumatic condition group engaged in regular LTPA
(50.2% and 64.7%, respectively; p < 0.0001).

Prevalence of LTPA based on total energy expenditure.
Overall, the proportion of men and women in both groups
classified as sufficiently physically active to yield optimal
health benefits (≥ 3.0 kcal/kg/day) was low, as shown in
Table 3, with overall rates higher for men (rheumatic condi-
tion group 18.9%; no chronic condition = 20.7%) compared
to women (rheumatic condition group 13.2%; no chronic
condition = 17.4%) and lower in the rheumatic condition
group compared to the no chronic condition group.

Comparing the proportion of women in each group who
were active in the various age groups, statistically signifi-
cant differences were found. Younger women with
rheumatic conditions in the 20–29 age group were more
likely to be sufficiently active to yield health benefits
compared to women with no chronic conditions in this age
range (30.9% and 20.1%, respectively; p < 0.0001). Women
in their fifties and older age groups were consistently less
likely to be physically active compared to women with no
chronic condition in these age categories. While statistically
significant differences were shown for men in both groups

Table 1. Group characteristics. Means and standard deviations are weighted. Percentages are weighted and
numbers in parentheses are unweighted.

Arthritis/Rheumatism No Chronic Conditions

Age* 14.24 (2.65) 10.90 (2.77)
Household income** 6.77 (2.27) 7.8 (2.27)
Post-secondary education % (n) 46.6 (6489) 61.7 (15927)
Marital status % (n)

Married/common-law 67.3 (5903) 66.4 (12357)
Single 7.7 (1079) 24.6 (4971)
Widow/separated/divorced 25.0 (3679) 9.0 (2412)

Female, % (n) 65.5 (7061) 43.8 (8946)
General health, % (n)

Excellent 8.4 (896) 35.5 (6860)
Very good 27.2 (2930) 40.8 (8139)
Good 37.1 (3812) 20.8 (4179)
Fair 20.9 (22.17) 2.5 (541)
Poor 6.3 (845) 0.3 (72)

Pain index, % (n)
No pain/discomfort 60.4 (6527) 95.8 (18982)
Mild pain/discomfort 9.3 (927) 1.9 (379)
Moderate pain/discomfort 22.9 (2435) 1.8 (349)
Severe pain/discomfort 7.3 (769) 0.5 (71)

* Age grouping 7–18, e.g., 7 = 20 to 24; 8 = 25 to 29; 9 = 30–34. ** Income coding 1–11, e.g., 6 =
$20,000–29,999; 7 = $30,000–39,999 . 

Table 2. Prevalence of regular physical activity stratified by age and sex among Canadians with arthritis/rheuma-
tism and with no chronic conditions. Percentages are adjusted for sampling design (weighted).

Arthritis/Rheumatism, % No Chronic Condition, %

Females, yrs
20–29 88.0 62.5
30–39 53.4 59.5
40–49 58.2 57.6
50–59 58.0 62.2
60–69 59.0 63.8
70–79 44.2 60.4
Overall 55.9 55.6

Males, yrs
20–29 59.4 58.9
30–39 55.3 54.5
40–49 60.9 51.6
50–59 49.3 53.1
60–69 62.6 62.2
70–79 50.2 64.7
Overall 56.0 60.5
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for the various age categories, the most striking group
differences were observed in the 30–39 and 50–59 age cate-
gories. Men in their thirties and fifties with rheumatic condi-
tions were much less likely to be sufficiently active (30–39
yrs = 12.3% and 50–59 yrs = 12.3%) compared to men with
no chronic condition (30–39 yrs = 17.3%; 50–59 yrs =
17.1%) in these age categories (p < 0.0001).

Forms of leisure-time physical activity. Age and sex
adjusted forms of LTPA for both groups are presented in
Table 4. Walking was the most frequently reported LTPA
reported in both groups. Home exercises and swimming
ranked second and third. While individuals in the rheumatic
condition group were more likely to engage in home exer-
cises compared to the no chronic condition group (44.7% vs
37.0%; p < 0.0001), they were less likely to engage in all the
other forms of LTPA, with the exception of swimming.

Predictors of generalized distress. The results of the hierar-
chical multiple regression analyses predicting generalized
distress in persons with rheumatic conditions and persons
with no chronic condition are shown in Table 5. In both
groups, moderately active and active persons reported
significantly less generalized distress compared to inactive
persons. The relationship between LTPA intensity and
generalized distress remained significant even after control-
ling for variables that have previously been linked with
increased distress, including sociodemographic factors (i.e.,
age, household income, sex), general health, pain severity,
and social support (Models 2 and 4). The variables in model
2 explained 24% of the variance in generalized distress
among persons with arthritis/rheumatism compared to only
8% of the variance among persons with chronic conditions
(Model 4).

While we were primarily interested in the main effect of
LTPA on generalized distress, we also examined whether
this relationship was moderated by sex or age. Thus, a series
of hierarchical regression analyses were conducted. The set
of variables and their order of entry were the same as that
used in the above mentioned hierarchical regressions
(Models 2 and 4). The final block of variables included the
multiplicative terms between sex and LTPA intensity
(moderate and active) and age and LTPA intensity. The inter-
action terms were significant, indicating that the relation-
ship between generalized distress and LTPA differs
depending on the sex and age of the participant. The sex ×
LTPA intensity interaction on generalized distress is graphi-
cally illustrated in Figure 1. Differences in distress between
men and women were more pronounced at inactive levels of
physical activity for both groups (rheumatic condition and
no chronic condition groups). As activity levels increased
differences between men and women in generalized distress
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Table 3. Prevalence of leisure time physical activity among Canadians with arthritis/rheumatism and Canadians with no chronic conditions, stratified by sex
and age. Percentages are adjusted for sampling design (weighted). Numbers in parentheses are unweighted.

Arthritis/Rheumatism, n = 10,700 No Chronic Conditions, n = 19,791
Inactive, % (n) Moderately Active, % (n) Active, % (n) Inactive, % (n) Moderately Active, % (n) Active, % (n)

Females, yrs
20–29 38.0 (119) 31.1 (65) 30.9 (64) 53.9 (1369) 26.0 (645) 20.1 (562)
30–39 60.2 (201) 22.0 (78) 17.8 (64) 63.1 (924) 20.5 (404) 16.3 (317)
40–49 64.4 (632) 20.9 (197) 14.7 (143) 62.4 (1273) 22.8 (533) 14.8 (374)
50–59 65.8 (995) 21.9 (354) 12.3 (194) 56.7 (705) 25.2 (354) 18.1 (228)
60–69 62.6 (1249) 24.2 (429) 13.1 (242) 62.8 (457) 17.9 (186) 19.3 (146)
70–79 75.3 (1558) 15.5 (344) 9.2 (163) 64.7 (300) 17.2 (106) 18.1 (63)
Overall 65.6 (4754) 21.2 (1437) 13.2 (870) 59.6 (5028) 22.9 (2228) 17.4 (1690)

Males, yrs
20–29 55.4 (62) 19.5 (28) 25.1 (44) 51.8 (1454) 22.6 (697) 25.6 (812)
30–39 56.6 (144) 31.0 (41) 12.3 (47) 60.5 (1091) 22.2 (485) 17.3 (437)
40–49 53.1 (344) 23.4 (136) 23.5 (119) 61.8 (1670) 20.2 (540) 17.9 (616)
50–59 67.0 (506) 20.7 (152) 12.3 (110) 60.8 (1670) 22.1 (338) 17.1 (271)
60–69 54.8 (575) 20.8 (221) 24.4 (205) 54.9 (518) 22.1 (229) 23.0 (202)
70–79 66.5 (613) 17.4 (167) 16.2 (125) 46.7 (263) 33.6 (105) 19.7 (100)
Overall 60.0 (2244) 21.1 (745) 18.9 (650) 57.6 (6013) 22.2 (2470) 20.7 (2362)

Table 4. Age and sex adjusted participation rates in various physical activ-
ities in the last 3 months among participants in each group.

Arthritis/Rheumatism, % No Chronic Conditions, % p

Walking 68.5 69.5 0.001
Home exercise 44.7 37.0 0.001
Swimming 34.6 34.6 NS
Dancing 30.2 32.6 0.001
Gardening/yardwork 28.8 32.9 0.001
Bicycling 27.5 33.5 0.001
Aerobics/exercise class 23.1 27.8 0.001
Weight training 19.8 22.7 0.001
Jogging 16.2 24.7 0.001
Baseball/softball 8.8 13.0 0.001
Bowling 7.1 10.4 0.001
Golf 5.6 6.5 0.001
Tennis 3.2 5.6 0.001
Cross-country skiing 1.6 2.7 0.001
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were reduced, particularly for persons with no chronic
condition. The age by LTPA interaction is graphed in Figure
2 by plotting the regression lines for older age (one standard
deviation above the mean age category), middle age, and
younger age (one SD below the mean age category) on the
moderator variables (LTPA intensity; Cohen and Cohen,
1983). As shown in Figure 2, persons in all age groups (with
the exception of younger-aged adults with rheumatic condi-
tions) who participated in LTPA (moderate or active)
reported less generalized distress than their inactive coun-
terparts. Among persons with rheumatic conditions, the
decrease in generalized distress associated with LTPA was
most pronounced for middle-aged and older adults, especi-

ally at moderate levels of physical activity for middle-aged
adults. Changes in generalized distress associated with
LTPA among younger adults were relatively small for
persons with rheumatic conditions.

DISCUSSION
While both the Arthritis Foundation in the United States and
The Arthritis Society in Canada emphasize the importance
of regular LTPA for persons with arthritis, there are few
comprehensive reports on LTPA patterns in persons with
arthritis, particularly among Canadians. Our findings indi-
cate that slightly more than one-half of persons with
rheumatic conditions engage in regular LTPA, operational-

Table 5. Regression predicting generalized distress in each group.

Arthritis/Rheumatism No Chronic Conditions
Model 1 Model 2 Model 3 Model 4

ß ß ß ß

Moderately –0.08* –0.03* –0.05* –0.03*
Active† –0.10* –0.03* –0.05* –0.02*
Age –0.16* –0.15*
Household Income –0.12* –0.04*
Sex †† 0.08* 0.09*
General health 0.25* 0.18*
Pain severity 0.18* 0.11*
Social support index –0.20* –0.08*
R2 0.013 0.24 0.004 0.086

† Categorical variables with inactive as the reference group. †† Categorical variable coded as 0 = male and 1 =
female. * p < 0.001.

Figure 1. Interaction between physical exercise and sex on generalized
distress. A/R: subjects with arthritis/rheumatism.

Figure 2. Interaction between physical exercise and age on generalized
distress. A/R: subjects with arthritis/rheumatism.
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ized as 12 or more sessions per month of planned exercise
for at least 15 minutes per session. This overall rate of
regular LTPA is similar to that reported by persons with no
chronic conditions in this survey and is comparative with
other studies9. However, when examining LTPA by total
energy expenditure, only one in 5 Canadians is active at a
level that has been found to be beneficial for health. This
rate is even lower for persons with rheumatic conditions,
particularly for women as they age, and reflect those
reported for persons with rheumatic conditions in the US2.
LTPA has typically been found to be more prevalent in men
than in women33. Overall, our findings support this pattern,
but suggest that this difference may not be universal across
age and disease groups. We found that younger women
(ages 20–29) in both groups were more active compared to
their male counterparts. Men with rheumatic conditions in
their thirties were less likely to engage in LTPA of sufficient
intensity compared to women with rheumatic conditions in
this age group.

Difference in rates of LTPA depending on whether it is
examined as frequency versus intensity was clearly illus-
trated. While only about one-half of the population engages
in regular LTPA, this figure is alarmingly lower when one
considers intensity level, presence of a chronic condition,
age, and sex. Participation in LTPA may be low particularly
among persons with rheumatic conditions because they may
be under the assumption that exercise may exacerbate their
condition and/or increase their level of pain. Moreover,
healthcare professionals may still be somewhat reluctant to
recommend more vigorous exercise to their arthritis
patients, fearing that it may contribute to joint damage and
inflammation34. In the last 2 decades numerous studies of
persons with arthritis have reported increased mobility,
muscle function, and aerobic capacity without exacerbating
disease activity7,35. Further, increasing physical activity of
all sedentary persons, including those with rheumatic condi-
tions, can significantly reduce the risk for developing
chronic coronary heart disease, diabetes, hypertension, and
colon cancer4.

Physicians and other health care professionals (e.g.,
nurses, physiotherapists) can play an important role in
promoting physical activity by providing their patients with
advice and education regarding the benefits of exercise.
Importantly, these exercise recommendations must be
tailored to the person, depending on the severity of the
disease process, functional ability, and personal interests.

Our findings indicate that walking, home exercise, swim-
ming, and dancing are among the preferred LTPA among
persons with rheumatic conditions. These forms of LTPA
have previously been recommended as suitable for persons
with rheumatic conditions7. Compared to the general popu-
lation with no chronic conditions, people with rheumatic
conditions are less likely to engage in bicycling,
aerobics/exercise classes, and jogging. These findings

underscore the need to individualize exercise prescriptions
based on the individual’s health status and taking into
account the dominant barriers faced by persons of different
ages.

This study confirms the relationship between physical
inactivity and psychological distress documented in other
studies22,36-39. Importantly, we found that this association
was independent of social support. Low social support has
previously been linked with decreased psychological well-
being and poor adherence to exercise40,41. In terms of exam-
ining the dose-response relationship, we found that both
moderate intensity LTPA (1.5–2.9 kcal/kg/day) and higher
intensity LTPA (≥ 3.0 kcal/kg/day) were related to less
psychological distress. Others have also shown that
moderate intensity exercise produces greater positive effects
on mood compared to higher intensity exercise both during
and after the activity36,42-43. King, et al44 found that neither
vigorous physical activity nor substantial cardiovascular
fitness improvements were necessary for improved psycho-
logical outcomes as a result of exercise training in older
healthy adults. The finding that even moderate LTPA was
associated with less distress is important in the management
of rheumatic conditions, given that a significant proportion
experience psychological distress and are more likely to
adhere to a less intense exercise program.

Interestingly, the psychological benefits of LTPA in our
study were more pronounced for women, and middle-aged
and older adults with rheumatic conditions. This has impor-
tant implications in terms of recommending regular exercise
for the prevention and management of psychological
distress in specific groups that have previously been found
to be at higher risk for depression and physically inac-
tive11,17,45,46. While studies have reported a relationship
between physical activity and reduced depressive symptoms
in both men and women, few have within the same study
examined whether the effects are more pronounced in one
sex. Overall, women in our study reported greater distress
compared to men. It is possible that the influence of exercise
on psychological distress is dependent on the intensity of
distress. That is, for persons with lower distress levels, exer-
cise may have no additional benefits. Well controlled studies
with clinically depressed and nondepressed samples of men
and women are needed to clarify the relationship between
LTPA and mental health. Our findings also showed rela-
tively small reductions in psychological distress with LTPA
for younger adults with rheumatic conditions, suggesting
that perhaps this age group may benefit more from
combining other interventions (e.g., counseling, support
groups) with LTPA to produce more significant improve-
ments in distress levels.

A number of mechanisms have been proposed to explain
the exercise–mood relationship. Biochemical pathways
highlight increases in substances including endorphins,
norepinephrine, and central serotonin (5-hydroxytrypta-
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mine)47-49. Psychosocial mechanisms such as distraction or
time out, improved bodily self-efficacy, and/or an increased
sense of mastery may explain part or all of the mood-
altering effects observed with exercise10,50. Multiple mecha-
nisms are likely to underlie the relationship. Further
controlled research is needed to understand how exercise of
different types and intensities enhances mood in different
populations.

While LTPA was significantly associated with psycho-
logical distress, this variable explained only a small amount
of the total variance in psychological distress. This small
effect size is consistent with other studies relating physical
activity to physical and psychological outcomes51,52. It has
been argued that in many of the health science domains,
small effect sizes are more often the rule rather than the
exception53. The results of the multivariate models illustrate
the complexity of understanding determinants of psycholog-
ical distress and the need to identify modifiable variables in
specific populations.

This study relied on self-reports and did not include a test
of cardiovascular fitness to confirm exercise adherence to
reported exercise behaviors. Self-reported physical activity
has been found to correlate well with objective measures of
physical fitness54-56. The findings suggest an association, but
not necessarily a causal link, between regular LTPA and
decreased psychological distress. It is unknown whether
exercise results in decreased psychological distress or
whether the association reflects differences between exer-
cisers and nonexercisers. That is, people who are psycho-
logically distressed may feel less inclined to exercise. The
results, however, are consistent with other epidemiological
studies and complement findings from randomized clinical
trials with other populations showing the benefits of exer-
cise in alleviating psychological distress35-38. Our findings
may also not be generalizable to persons with greater func-
tional disability (e.g., intense pain, severe mobility and
dexterity difficulties), as participants in this study with no
missing data on the physical activity questions differed
along these variables compared to those who did not
respond.

While our investigation was not longitudinal, it adds to
the limited knowledge base on the LTPA patterns of persons
with rheumatic conditions. Our study further supports that
increasing LTPA may improve health outcomes in popula-
tions with and without chronic diseases. Given the high rate
of physical inactivity in this patient population, efforts must
be directed at better promoting LTPA as part of the multi-
disciplinary management of this condition.
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