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Abstract

Objective: Arthritis is a chronic, degenerative disease that affects two million Canadians, of which the majority are older females (65+ years).
The associated symptom of pain can negatively affect health-related quality of life (HRQoL). Living an active lifestyle through leisure-time physical
activity (LTPA) and exercise may have health benefits. The aim of this cross-sectional study was to evaluate health outcomes in active versus inactive
females aged 65 years or older with arthritis. Specifically, do active older females with arthritis have lower levels of joint pain associated with
arthritis and higher HRQoL, in comparison to inactive participants?

Methods: 40 older females from the Durham Region of Ontario, Canada participated in the study of which 60% (N=24) were categorized as
active (mean age= 71 years + 6.5) and 40% (N=16) were considered inactive (mean age= 82 years + 8.8). Visual analog scale (VAS), Medical Outcomes
Short Form-12 (SF-12) and Activity Levels Questionnaire for Older Adults (ALQOA) were employed. RESULTS: Active older arthritic females reported
significantly lower pain (p<0.0001) and higher HRQoL (p<0.0001), in comparison to their inactive counterparts. Moreover, active older females
reported significantly higher Physical and Mental Composite Scores (PCS and MCS) (p<0.0001 and p=0.05, respectively), in comparison to inactive
counterparts.

Conclusion: These findings suggest that older females with arthritis who are active report significantly lower pain and higher HRQoL levels.
Keywords: Older Adults; Arthritis; Health-Related Quality of Life; Pain; Leisure-Time Physical Activity; Exercise

Abbreviations: ALQOA: Activity Levels Questionnaire for Older Adults; CCHS: Canadian Community Health Survey; HRQoL: Health-Related Quality
of Life; Kkds: Kilocalories Per kilogram; LTPA: Leisure-Time Physical Activity; LTPAEE: Leisure-Time Physical Activity Energy Expenditure; MCS:
Mental Composite Score; MET: Metabolic Energy; MI: Moderate Intensity; OA: Osteoarthritis; PA: Physical Activity; PCS: Physical Composite Score;
RA: Rheumatoid Arthritis; REB: Research Ethics Board; SD: Standard Deviation; SF-12: Medical Outcomes Short Form-12; VAS: Visual Analog Scale

Introduction

arthritis generally have poor physical health outcomes and are more
likely to report decreased health-related quality of life (HRQoL) and
mental health [5]. Exercise and/or physical activity (PA) have been
shown to improve and/or maintain physical and mental health [6-
7]. Indeed, exercise and PA may provide a cost effective and safe
non-pharmaceutical alternative for the management of patients
with arthritis by allied health professionals.

Arthritis is regarded as one of the most debilitating chronic
health conditions globally, and there is no known cure for its
many forms. As the population ages and life expectancies increase,
the prevalence of arthritis is expected to increase worldwide,
especially amongst older females [1]. In Canada, two million (44%)
older adults aged 65+ currently live with arthritis, [2] and one-in-
two (50%) affected are females [3]. Arthritis rates have steadily

increased and will continue increasing in the decades to come [4].In
fact, these numbers are predicted to increase by one percent every
five years, virtually doubling by 2031. Hence, the growing incidence
and management of arthritis is a growing public health concern in
Canada and globally. Evidence suggests that persons living with
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Currently, there is no “gold standard” to directly and/or
indirectly measure PA and/or exercise levels [8]. Nonetheless, total
average daily energy expenditure for specific leisure-time activities
is a method widely employed for assessing self-reported activity
levels in Canadians, including older adults [9-10]. According to
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the Canadian Community Health Survey (CCHS), 43% of older
Canadians aged 65+ were classified as moderately active or active
based on leisure time scores [10-11]. Nonetheless, little is currently
known about the health benefits of leisure PA and exercise on health
outcomes in older Canadian females with arthritis. Accordingly,
the aim of the present study was to compare leisure-time PA and
exercise between active versus inactive older Canadian females
with arthritis, and their effects on pain and HRQoL outcomes.

Materials and Methods

A cross-sectional study using non-probability convenience
sampling was employed to evaluate the association between pain
and health-related quality of life (HRQoL) scores with PA levels in
active versus inactive older females with arthritis. A total of 40 older
females aged 65+ with arthritis from the Durham Region, Ontario,
Canada participated in this study. Key dependent variables assessed
included pain intensity; HRQoL scores, and PA levels. Pain and
HRQoL were measured by a self-reported visual analog scale (VAS),
and the Medical Outcomes Short Form-12 (SF-12) scale. HRQoL
was assessed via a VAS index comprised of a five-point scale; where
values ranged from 0 (very poor) to 4 (excellent). HRQoL was also
measured by using the SF-12. This self-administered questionnaire
is comprised of 12 questions which provides targeted information
on general health; emotional limitations; pain; physical function
limitations, and overall social and mental health. The pain domain
of the SF-12 was used to evaluate pain scores on a five-point scale
ranging from 1 (not at all) to 5 (extremely painful) [12].

The SF-12 has been previously reported to be a highly reliable
and valid questionnaire [13,14]. Moreover, this instrument has also
been previously shown to be reliable and valid for assessing both
physical (PCS) and mental component scores (MCS), respectively.
The survey’s MCS-12 and PCS-12 scores measure the lowest
(0) and highest (100) levels of physical and mental health using
the questionnaire scores to report HRQoL. Quality Metric’s™
recommended Medical Outcomes Study SAS software program
was used to calculate the two PCS and MCS summary scores [15].
In addition, normative data of PCS (50.5 + 15.3) and MCS (51.7 +
9.1) averages for the Canadian population from the SF-12 were
employed for comparative purposes. [15] The VAS index was also
utilized to measure the strength, magnitude or intensity of pain,
with scores ranging from 0 (no pain) to 4 (excruciating) [16]. PA
levels were assessed by the Activity Levels Questionnaire for Older
Adults (ALQOA) and was created by the study team. Specifically,
the scale consists of 21 questions that assessed specific leisure-
time physical activity (LTPA) and/or exercise levels in duration (in
minutes); the number of times (in days), and intensity levels (light,
moderate or vigorous) for older females in an average week in
this study. Activities were adapted from the Canadian Community
Health Survey (CCHS) [8,11].

Test-retest reliability is a measure of reliability obtained by
administering the same instrument twice over a period of time
to a group of individuals. The scores from Time 1 and Time 2
are correlated in order to evaluate the instrument for stability
over time. The ALQOA was found to have high internal reliability

as determined via test-retesting (Chronbach’s alpha = 0.97)
conducted two weeks apart on 20 test subjects and is deemed a
suitable method to measure stable outcomes (e.g., PA levels) that
do not necessarily fluctuate constantly [17]. These scores obtained
on the ALQOA were subsequently inputted into the leisure-time PA
energy expenditure (LTPAEE) index. This assessed the total daily
average energy expenditure of total burned calories or energy used
(in kilocalories per kilogram [kkds] of body weight for each non-
work activity. Activity levels were determined using pre-assigned
metabolic equivalents (METs) for each non-work activity [9], in
accordance with the 2011 Compendium of Physical Activities for
each subject [18]. Specifically, LTPAEE was calculated using the
following equation

LTPAEE (kkd) = X [(N.x Dx MET,)/7]

Where Ni is the frequency of activity over a week (in days); Di
is the duration of activity (in hours), and METi is a constant value
for metabolic energy costs of activity (in kilocalories per kilogram
of body weight per hour). [9] Based on the calculated LTPAEE,
participants were categorized as being inactive (using < 1.5 kkd
of body weight per day) or active (using > 1.5 kkd of body weight
per day) [9]. Demographic information was also collected (e.g. age,
ethnicity, marital status, education level) for all subjects. All self-
reported questionnaires were completed by pen-paper method
during on-site visits to the six community senior centres and
retirementresidences within the Durham Region of Ontario, Canada.
Written informed consent was obtained from all participants in this
study. Moreover, ethical approval was obtained from the University
of Ontario Institute of Technology (UOIT) Research Ethics Board
(REB), in accordance with Tri-Council standards. All statistical
analyses were conducted by SPSS ™ version 21 and Microsoft Excel
™ 2011. Descriptive statistics (e.g., mean, SD, ranges, %’s) were
calculated for demographic and outcome variables. Differences
between means between active versus inactive were assessed via
Student two sample t-tests. The chi-square test was used to examine
relationships between categorical variables [19]. A significance
level of P<0.05 was deemed significant a priori.

Results

Demographic characteristics of active and inactive study
participants is outlined in Table 1. The study sample was comprised
of 40 older arthritic females total, of which 24 were considered
active females (60%) and 16 were considered inactive females
(40%). The mean + SD age was 71 + 6.5 years for the active group
and 82 + 8.8 years for the inactive group, respectively. Moreover,
most subjects were white (96% active and 100% inactive); had
been previously diagnosed with osteoarthritis (OA) (83% active and
75% inactive) and had a family history of arthritis (75% active and
50% inactive), respectively. Student two sample t-tests revealed a
significant difference in age (p<0.001), with inactive females being
on average 11 years older than the active females. Interestingly,
active older females were diagnosed with arthritis at a younger age,
in comparison to inactive older females. Of the active sample, the
mean age of diagnosis was 53 years old (SD=15.1). In the inactive
group, the mean age of an arthritis diagnosis was 66 years old (SD=
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10.7, p < 0.01). The chi-square test showed a significant difference
regarding marital status (p<0.05). Specifically, active arthritic older
females were more likely to be married, in comparison to their
inactive counterparts.

Table 1: Demographic characteristics of the active and inactive
groups.

Characteristics Active (N=24) Inactive (N=16)
Age (years)* 71 £6.5 82 £8.8
mean, SD, range (65-92) (65-95)
BMI (kg/m?) 28 £5 30+7.3
mean, SD, range (21-40) (19-43)
Ethnicity (%)
White 23 (96) 16 (100)
Black 1(4) --
Martial Status (%)+
Married 13 (54) 2 (13)
Common Law 1(4) 1(6)
Separated -- 2(13)
Divorced 3(13) 4(25)
Widowed 5(21) 7 (44)
Single 2(8) --
Education (%)
JK to Grade 8 1(4) 3(19)
Secondary School 5 (21) 7 (44)
Apprenticeship __ )
College 7 (29) 2(13)
University 5 (21) 1(6)
Profess;oaril/Grad- 3(13) 2 (13)
Other (e.g. courses) 3(13) 1(6)
Type of arthritis (%)
RA 1(4) 4 (25)
oA 20 (83) 12 (75)
Fibromyalgia 1(4) 1(6)
Scleroderma 1(4) -
Gout 1(4) N
Other (;.Sgl.nr)heuma- 2 (8) 3(19)
Arthritis duration 18 +11.9 17 +93
(years)
mean, SD, range (3-50) (2-30)

Age of Dx (years) T 52 £15.1 66 +10.7
mean, SD, range (17-75) (47-87)
Arthritis family histo-
ry (%)%
Yes 18 (75) 8 (50)
No 5(21) 4 (25)
[ don’t know 1 425

Note: *= p<0.001; 1= p<0.01, = p<0.05. Abbreviations: Dx=
diagnosis; JK= junior kindergarten; OA= osteoarthritis; RA=
rheumatoid arthritis; SD= standard deviation.

In the active arthritis sample, 54.2% reported being married
and 4.2% reported being common law; 12.5% reported being
divorced; 20.8% reported being widowed, and 8.3% reported
being single. In the inactive sample, 12.5% reported being married
and 6.3% reported being common law; 12.5% reported being
separated; 25% reported being divorced, 43.8% were widows and
none reported being single. In addition, a significant difference was
found in regard to family history of arthritis (p<0.05), where active
older females were more likely to have reported a family history of
arthritis, in comparison to inactive older females. For the sample
of arthritis and active, 75% reported an arthritis family history,
20.8% did not and 4.2% did not know. For the sample of arthritis
and inactive, 50% reported a family history of arthritis, 25% did
not and 25% did not know. There were no statistically significant
differences observed in terms of body mass index (BMI), ethnicity,
education, the clinical type of arthritis and/or arthritis duration
since diagnosis (in years).

Activity Levels

Specific leisure PA levels between active and inactive groups
are shown in Table 2, which outlines the average total kilocalories
per kilogram of body weight (kkds) burned per day in specific
leisure-time physical activities and exercises in accordance with
the Leisure-Time Physical Activity Energy Expenditure (LTPAEE)
formula. [9] Results from a two sample Student t-test showed a
significant difference in total kkds per week between active versus
inactive groups (p<0.0001). In total, active arthritic older females
reported higher kkds averages from these leisure activities (4.63
+ 2.61), in comparison to inactive counterparts (0.73 + 0.55).
No significant differences were observed between active versus
inactive older females with arthritis in regard to gardening, walking
for fun, resistance training or stretching kkds.

Table 2: Activity kilocalories per kilogram of body weight (kkds)
per week of active versus inactive groups, 65 years and older
females, in Durham Region of Ontario, Canada.

Activities (in kkds) Active (N=24) Inactive (N=16)
Gardening 0.7 £0.6 0.4+0.2
Yard work 0.7 £0.6

Walk for fun 0.7 0.5 0.8+0.2

Walking for exercise 14 +£1.1 1.0

Bowling/lawn
bow?i/ng 1410
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Golfing 1.4 --
Dancing 1.1 £0.9 --
Bicycling 1.7 £0.3 --
Swimming for fun 1.8 £1.2 --
Lane/lap swimming 21 21 --
Jogging 1.3 --
Calisthenics 0.8 +0.3 --
Resistance training 0.7 £0.4 0.6 £0.2
Stretching 0.4 £0.5 0.5 +£0.3
Yoga 0.8 £0.5 --
Tai Chi 02 0 0.4
Water Aerobics 1.2 £ 0.6 --
Other:
Softball 1.1 --
Home exercise
Leg lifts 0.2 0.6
Treadmill 0.5 --
Exercise classes
Curves circuit 0.6 --
Stretch + Sculpt 050 --
Zumba 0.6 +0 --
Total activity (per
v 4.6 £2.6 0.7 +0.6
week) *

Note: *= p<0.0001.Abbreviations: kilocalories per kilogram of
body weight (kkds).

Health-related quality of life (HRQoL)

Table 3 shows the results from the VAS HRQoL scores between
the two comparison groups. Notably, active arthritic older females
reported higher VAS scores (2.7 + 0.6), in comparison to inactive
females (1.6 + 0.6) (p<0.0001). Student two-sample t-test revealed
statistically significant differences between active versus inactive
groups for all eight domains of the HRQoL SF-12 questionnaire.
Specifically, active arthritic older females reported higher scores,
in comparison to inactive females, for the following domains: (i)
General health (p<0.001); (ii) physical function (p<0.0001); (iii)
role physical (p<0.0001); (iv) role emotional (p<0.05); (v) mental
health (p<0.01); (vi) vitality (p<0.0001), and (vii) social functioning
(p<0.01), in comparison to their inactive counterparts, respectively.
SF-12 findings for bodily pain scores were also employed to
examine how pain levels interfered with normal work activities (i.e.
work outside the home and housework) during the past reported
week, with values ranging from “not at all” to “extremely”.

These findings showed that active arthritic older females were
more likely to report lower pain outcomes, when compared to their

inactive counterparts (p<0.0001) (Table 3). Table 4 shows SF-12
physical composite scores (PCS) and mental composite score (MCS)
between active versus inactive older females, which were found to
be significantly higher in the active females, when compared to
inactive females (p<0.0001 and p=0.05), respectively. Active older
females reported a PCS average of 48 + 7.8 and an average MCS of 54
+ 7.3, in comparison to their inactive counterparts PCS of 30 + 7.8
and MCS of 48 + 11.5. PCS and MCS were subsequently compared
to the mean difference scores obtained to determine the proportion
of individuals who are below or above average. Typically, for older
adults aged 65+ years, the MCS average is higher than the PCS
average [15]. Interestingly, the findings revealed that 63% of active
arthritic older females reported an above average PCS-12 score, in
comparison to only 38% of their inactive counterparts.

Table 3: Results of VAS and SF-12 HRQoL scores between active
versus inactive groups, 65 years and older females, in Durham

Region of Ontario, Canada.

HRQoL Outcomes Active (N=24) Inactive (N=16)
*

V‘Arfe]:r'f%‘]’)]“ 27406 1.6+0.6
median (range) 3(1-4) 2(0-2)
SF-12 (;’If:;;aéDHealthT 727 £16.7 453+ 249

(range) (25-100) (0-85)
SF-12 Physical Function*
66.7 £27.3 12.5+22.4
mean, SD
(25-100) (0-75)
(range)
SF-12 Role Physical*
78.6 + 21.3 234223
mean, SD
(37.5-100) (0-62.5)
(range)
SF-12 Role Emotional§
87.5+18.4 64.8 + 34.8
mean, SD
(50-100) (0-100)
(range)
SF-12 Bodily Pain*
719 279 31.3+£28.1
mean, SD
(0-100) (0-100)
(range)
SF-12 Mental Healtht
77.1+18.8 57 £24.6
mean, SD
(50-100) (25-100)
(range)
SF-12 Vitality*
67.7 £21.5 32.8+21.8
mean, SD
(25-100) (0-75)
(range)
SF-12 SO;::;E “;]gtlonmg* 88.5+16.5 60.9 +35.3
(range) (50-100) (0-100)
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Table 4: Results of SF-12 PCS and MCS scores between active
versus inactive groups, 65 years and older females, in Durham

Region of Ontario, Canada.

Health Composite Scores | Active (N=24) Inactive (N=16)
PCS-12*
mean, SD 47.7+7.8 30.1+7.8
Above average (%) 15 (63) 6 (38)
Below average (%) 9 (38) 10 (63)
MCS-12t
543+74 47.6+11.5
mean, SD
13 (54) 8(50)
Above average (%)
11 (46) 8(50)
Below average (%)

Additionally, 38% of the active arthritis females reported a
below average PCS-12 score, in comparison to 63% of the inactive
females who reported below average PCS-12 scores. The SF-
12 results also showed that 54% of the active arthritis females
reported above average MCS-12 scores, in comparison to only 50%
of the inactive females. Findings also revealed that 46% of active
arthritic older females reported below average MCS-12 scores,
in comparison to 50% of their inactive counterparts. Moreover,
compared to the mean values of normative data of SF-12 PCS and
MCS averages of the Canadian population, this study determined
that 45.8% of the active arthritic older females reported total PCS
above the Canadian norms, compared to 0% of the inactive arthritic
older females. In terms of the MCS, this present study found 70.8%
of active arthritic older females reported MCS above the Canadian
norms, in comparison to 43.8% of inactive counterparts.

Pain

Student two sample t-test findings revealed statistically
significant differences in VAS pain and SF-12 pain scores between
the two groups. Notably, results showed that active arthritic older
females had lower VAS pain scores (1.3 + 0.6), in comparison to

their inactive counterparts (2.5 + 0.9) (p<0.001). The results of VAS
pain scores are shown in Table 5 for the two groups.

Table 5: Results of VAS pain scores between active versus
inactive groups, 65 years and older females, in Durham Region
of Ontario, Canada.

Pain Outcomes

VAS pain*

Active(N=24) Inactive(N=16)

1.3+0.6 2.5+ 0.9
mean, SD

1 (0-2) 2 (1-4)

median (range)

Note: *= p<0.001. Abbreviations: SD= standard deviation; SF-12=

Medical outcomes short form-12; VAS= visual analog scaleb

Discussion

The aim of this investigation was to examine the effects of
leisure-time physical activity (LTPA) and exercise on pain and
HRQOL associated with being active versus inactive in older

Canadian females. These preliminary findings suggest that by being
active and participating in leisure PA and exercise results in positive
physical and mental outcomes in females with arthritis. Notably,
these include less reported pain levels and higher health-related
quality of life (HRQoL) outcomes. To our knowledge, this is the first
study to examine health outcomes associated with total LTPA and/
or exercise levels (e.g. walking, gardening) among older Canadian
females with various forms of arthritis. These findings provide
preliminary evidence that LTPA may be an effective community-
based health promotion intervention prescribed by allied health
professional to their clients. In support of our first hypothesis,
active older females reported lower levels of pain, in comparison
to inactive females as assessed via a VAS scale and supported by
the pain domain of the SF-12. The most prominent PA for active
older females in this investigation included gardening; walking
for fun; resistance training (e.g. using weights, elastic bands), and
stretching.

Similarly, a study that utilized moderate-intensity (MI) PA and/
or exercise interventions reported reduced pain in older adults
with knee osteoarthritis (OA) [20]. The results of our study are also
in agreement with two reviews that reported pain modification in
adults with rheumatoid arthritis (RA) [21-22]. Other researchers
investigated pain outcomes between aerobic (e.g. walking) and
strengthening exercises (e.g. using weights) in adults with knee
OA. They found those who participated in the strengthening and
aerobic exercise group reported decreased pain in the affected
joint(s), providing benefits for pain management, in comparison
to the control group [23]. An indirect effect between quality of life
and pain was also observed [23]. In contrast to our investigation,
the aforementioned study consisted of aerobic-types of exercise
interventions (e.g., walking, running, swimming and cycling),
and were similar to the ones identified by our female subjects.
However, our study is novel and unique because we examined
various common leisure types of PA and exercise forms and focused
on older females with various types of arthritis.

In contrast to our findings, three investigations reported no
significant changes in pain levels in subjects with rheumatoid
arthritis (RA) or osteoarthritis (OA) with middle-aged adults.
Specifically, these investigations included exercise regimens
consisting of bicycle training; muscle circuit training; aquatic;
land-based (e.g. muscle strengthening, aerobic exercise), and other
sports related exercises [24-25]. Another study categorized older
adults with knee and/or hip OA into sedentary and active groups
and examined the effects of an aquatic exercise programme. In
contrast to our findings, no significant changes in pain levels
were reported between active versus sedentary subjects [26]. In
support of our second hypothesis, active older females reported
higher health-related quality of life (HRQoL) levels in comparison
to their inactive counterparts, as evidenced by both VAS and SF-12
scores. Our findings are consistent with other studies that reported
improved HRQoL in active PA groups compared to inactive groups
[27-28]. Specifically, higher HRQoL was associated with decreased
pain levels, greater physical function and improved mental health
outcomes in active individuals [27]. Whereas, decreased HRQoL
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was associated with increasing age, sex, race, marital status and
employment status [28].

The two studies employed adults with various types of arthritis
diagnosed. These were also the only studies to similarly categorize
subjects as active versus inactive which adhered to US PA guidelines,
and which are comparable to Canada’s Physical Activity guidelines
[27-29]. To our knowledge, our findings are the first to report on
older active versus inactive female Canadians with various types
of diagnosed arthritis. In terms of the MCS, our study found that
active older females reported scores above the Canadian norms,
in comparison their inactive counterparts. This indicates that
active arthritic older females have better health outcomes in terms
of HRQOL. Similarly, it has been reported that active adults with
arthritis had fewer related physical and mental unhealthy days
when compared in inactive females, based on SF-36 scores [27].
Since this study was cross-sectional in design, it was deemed cost
and time-effective. Moreover, no risk to follow-up was noted as data
was simultaneously collected at a single point in time.

To our knowledge, this is the first Canadian study to propose
preliminary research on leisure-time physical activity (LTPA) and
exercise levels and arthritis-related health outcomes. However,
there are limitations to this study design. It prevented us from
determining causality and/or temporal ordering of relationships.
We also acknowledge the limitations of our sample size and the
employment of a non-random convenience sample, which may
increase the change of having a potentially non-representative
sample [30]. In addition, self-reported questionnaires were used in
this study, which may affect response or recall bias. Therefore, our
findings are to be regarded as preliminary in nature and cannot be
generalized to all older females aged 65 and older with arthritis.
They should also be interpreted with caution. Hence, further large
scale prospective and intervention-based studies are warranted
to examine the health outcomes associated with leisure PA and
exercise in older Canadian females diagnosed with arthritis.

Conclusion

The growing incidence and management of arthritis is a growing
public health concern in Canada and abroad, especially given aging
population trends. Indeed, 44% (N= 2 million) of Canadians older
adults over 65 years of age are currently living with arthritis [3,4].
Taken together, our results suggest that living an active lifestyle
through higher leisure-time physical activity (LTPA) and/or
exercise is related to lower pain and higher HRQoL in older females
with arthritis. LTPA and exercise may provide a cost effective, safe
and non-pharmaceutical management of arthritis by allied health
professionals. Get moving Canada!
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