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Abstract
OBJECTIVE—Knee Osteoarthritis (OA) and pain are assumed to be barriers for meeting
physical activity guidelines, but this has not been formally evaluated. The purpose of this study
was to determine the proportion of people with and without knee OA and knee pain who met
recommended physical activity levels through walking.

METHODS—Cross-sectional analysis of community dwelling adults who have or who are at high
risk of knee OA from The Multicenter Osteoarthritis Study. Participants wore a StepWatch
activity monitor to record steps/day over 7 days. The proportion that met the recommended
physical activity levels was determined as those accumulating ≥150 minutes/week at ≥100 steps/
minute in bouts lasting ≥10 minutes. These proportions were also determined for those with and
without knee OA, as classified by radiograph, and by severity of knee pain.

RESULTS—Of the 1788 study participants (age 67 sd 8 yrs, BMI 31 sd 6 kg/m2, 60% female),
lower overall percentages of participants with radiographic knee OA and knee pain met
recommended physical activity levels. However, these differences were not statistically significant
between those with and without knee OA; 7.3% and 10.1% of men (p=0.34), and 6.3% and 7.8%
of women (p=0.51), respectively, met recommended physical activity levels. Similarly, for those
with moderate/severe pain versus no pain, 12.9% and 10.9% of men (p=0.74) and 6.7% and 11.0%
(p=0.40) of women met recommended physical activity levels.

CONCLUSIONS—Disease and pain have little impact on achieving recommended physical
activity levels among people with or at high risk of knee OA.

INTRODUCTION
Knee osteoarthritis (OA) is a painful disease present in more than one in ten adults over the
age of 60 in the United States, representing the most common form of arthritis.(1) For older
adults, knee OA has emerged as an important public health problem. Knee OA is the leading
cause of disability in older adults, is linked to an increased risk of all-cause death, and
increases in prevalence with aging.(2-4) At present, there are no curative or disease
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modifying agents for OA. Rather, the goals of treatment are to reduce pain and functional
limitation through pharmacologic and non-pharmacologic means.

The health benefits of physical activity are highly relevant for those with knee OA. Walking
results in a reduction in knee pain and improvement in functional ability among people with
knee OA.(5-7) As a result, national service organizations promote active lifestyles for
people with arthritis, including walking. For instance, the Centers for Disease Control and
Prevention and the Arthritis Foundation recommend programs such as ‘Walk with Ease’,
which was designed to increase physical activity in people with arthritis.(8) At present,
walking is the most common type of leisure time physical activity practiced by adults,
including those with arthritis,(9-11) and among adults who report meeting national
guidelines for physical activity.(12)

In addition to the specific arthritis-related benefits, there are overall health benefits to
physical activity. To that end, the Department of Health and Human Services (DHHS) 2008
Physical Activity Guidelines for Americans(13) outlines the minimal recommended
intensity and durations needed to achieve such health benefits. In particular, DHHS
recommends physical activity that is of at least a moderate intensity (~ 3.0 METs) to achieve
health benefits. This is comparable to walking at ≥100 steps/min or roughly ≥2.5 miles/hour.
(14-19) This is generally achievable by most people as healthy adults between the ages of 60
and 79 typically walk between 2.5 to 3.0 miles/hour.(20) Furthermore, the DHHS
recommends that physical activity should be performed in bouts lasting at least 10 minutes
in duration at this intensity. Finally, to fully meet Physical Activity Guidelines
recommended by DHHS, at least 150 minutes of physical activity is needed over the course
of the week at these intensities and bout durations.

While it has recently been demonstrated that that few people with knee OA actually meet the
full 2008 Physical Activity Guidelines for Americans,(21) it is unclear whether the
pathology of OA itself and/or knee pain are the reason why so few meet these guidelines.
People with knee OA often slow their gait in part to prevent knee pain.(22, 23) Thus, a
failure to meet the 2008 Physical Activity Guidelines among those with knee OA could be
because of 1) an inability to walk at a recommended intensity; 2) being capable of meeting
the intensity requirement, but not being able to sustain walking for the recommended
duration; 3) reasons unrelated to knee OA; or 4) a combination of the three. Understanding
which of these parameters, i.e., intensity and/or duration, is problematic would help tailor
public health efforts to promote physical activity among people with or at high risk of knee
OA.

Therefore, we examined the association of radiographic knee OA and knee pain with
meeting the 2008 Physical Activity Guidelines for Americans among a group of adults with
and without knee OA and knee pain. We also determined the proportions that satisfied the
minimal recommended intensity and bout durations specified by the 2008 Physical Activity
Guidelines through walking.

METHODS
The Multicenter Osteoarthritis (MOST) Study

This cross-sectional study sample consisted of participants from the MOST study, a large
multicenter longitudinal cohort study of community-dwelling participants who have or are at
high risk of knee OA.(24) The MOST study sample at baseline included adults aged 50 to 79
years who were recruited from Birmingham, Alabama and Iowa City, Iowa. Inclusion
criteria, based on risk for knee OA, included the presence of known risk factors, including
being ≥ 50 years of age, reporting a previous knee injury or operation, and having a body
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weight in excess of the median weight for each age- and sex-specific group based on data
from the Framingham OA Study.(25) Study participants were excluded if they required
assistance of another person to walk. The MOST study protocol was approved by the
institutional review boards at the University of Iowa in Iowa City, University of California
in San Francisco, University of Alabama in Birmingham, and Boston University Medical
Center. All MOST study participants provided informed consent.

This particular study focused on a subset of the MOST study cohort, restricting our sample
to the 1788 individuals who provided objective walking activity data (see below for method
of measurement) collected at the 60-month follow-up exam between May of 2009 and
January of 2011. This was the first study visit in MOST where objective walking activity
data were collected.

StepWatch Activity Monitor—Physical activity was assessed by measuring daily
accumulated step counts using a StepWatch activity monitor (Orthocare Innovations,
Oklahoma City, OK). This is a small (70 × 50 × 20 mm; 38 g), waterproof, self-contained
device that attaches to the ankle and records the number of strides taken every minute while
providing no feedback to the user. The number of strides were doubled to provide a count
that included steps from both lower limbs. The StepWatch has high concurrent validity in
comparison with several reference standard measures of step frequency in older adults, high
convergent validity in comparison with SF-36 scores among participants with OA, and high
test-retest reliability in adults.(26, 27)

Each study participant was fitted with the StepWatch and provided written and verbal
instructions for attaching the monitor each morning and removing it at bedtime for 7
consecutive days (plus part of the day that the participant received the device and the day it
was returned). To determine whether participants wore the monitor long enough to be
counted as a full day, we adopted a published method for processing accelerometry data(28)
and defined 10 hours of monitoring as indicative of a valid day of monitoring. The 10 hour
requirement represents more than 66% of waking hours and has been utilized as a minimal
standard in studies of physical activity in the general adult population(29) and people with
knee OA.(28) Time worn was counted from the first step recorded in the morning to the last
step recorded in the evening. To exclude times participants may have taken the StepWatch
off during the day, we omitted times where the monitor registered no steps for 180
consecutive minutes during the day.(28, 30) Finally, we restricted our sample to those
participants who had a minimum of 3 days of valid data since previous studies have found
this to be the minimum number of days needed for a reliable estimate of habitual physical
activity.(26, 31)

Study Outcomes—We classified each participant according to their achievement (yes/no)
of the 2008 Physical Activity Guidelines for Americans from DHHS.(13) We classified
participants who walked at least a single minute at ≥ 100 steps/minute (steps/min) as being
capable of meeting the minimal recommended intensity.(14-19) To ascertain the ability to
meet the recommended duration of a single bout of continuous activity, we classified
participants who walked at least a single bout of ≥10 minutes at this minimal recommended
intensity as meeting the minimal recommended duration. To account for short pauses in
walking which can occur, for example, while stopping to cross a street, we allowed for
interruptions of walking < 100 step/min for 1 or 2 minutes. Lastly, participants accumulating
at least 150 minutes of physical activity meeting these minimal intensity and bout durations
were classified as achieving the 2008 Physical Activity Guidelines for Americans. For
participants with fewer than 7 days of StepWatch data (n = 457), we standardized available
data to 7 day (one week) estimates.
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To confirm study participants could walk at a minimal recommended intensity, we used data
obtained from a 20-meter walk performed at a usual walking pace at the clinic visit.
Participants who walked at a self-selected cadence of ≥ 100 steps/minute during the 20-
meter walk were classified as being capable of meeting the minimal recommended intensity.

Radiographic Knee OA and Knee Pain—All participants underwent bilateral weight-
bearing posteroanterior (PA) and lateral fixed-flexion radiographic evaluations of the knee,
as described elsewhere(24). Two experienced readers blinded to clinical data graded joint
space narrowing (JSN) and osteophytes using the OARSI atlas(32) in both tibiofemoral (TF)
and patellofemoral (PF) joints (both graded 0-3). The TF joint was also graded according to
Kellgren and Lawrence (KL) criteria (0-4). Any disagreements between readers were
adjudicated by 3 readers to reach consensus. We defined radiographic OA (ROA) of either
knee to be present based on radiographic findings in the TF or PF joints. For the TF joint,
ROA was defined as a KL grade ≥ 2. For the PF joint, ROA was defined as an osteophyte
score ≥ 2, or a JSN score ≥ 2 with any osteophyte, sclerosis, or cyst score of ≥ 1 on the
lateral film.(33, 34) The inter-rater reliability measured by weighted kappa for the KL grade
was 0.80.

Knee pain was measured as the mean pain in the past 30 days on a Visual Analogue Scale
(VAS) ranging from 0 to 100. Subjects with a VAS range of 0-9 were classified as having
no pain,10-39/100 as mild pain, and ≥40/100 as moderate/severe pain.(35) Those with two
painful knees were categorized according to the more painful knee.

Potential Confounders—The following factors were considered as potential confounders
(based on their association with function and physical activity in previous studies(36-38))
and ascertained by interview, questionnaire, and/or direct measurement as appropriate, at the
60-month clinic visit: age, sex, race (Non-White vs. White), education (<some college vs.
≥college), body mass index (BMI) computed from standardized weight and height
assessments classified into World Health Organization categories(39, 40), self-reported
comorbidities based on the modified Charlson comorbidity index(41) (≥1 vs. none),
depressive symptoms measured with the Center for Epidemiologic Studies Depression Scale
(CES-D)(42) (≥ 16 vs. < 16), and widespread pain (present vs. absent), defined by the
American College of Rheumatology as pain above and below the waist, pain on the right
and left sides of the body, and axial pain based upon a standard homunculus.(43)

Statistical Analysis
Given the recognized differences in physical activity patterns by sex, estimates for men and
women were computed separately.(29) We calculated means and standard deviations for
continuous variables (e.g., the number of steps/day) and proportions for categorical variables
(e.g., proportions meeting minimal recommended intensity, bout duration, and the full 2008
Physical Activity Guidelines). We then stratified the sample by knee ROA (absent/present)
and knee pain (none, mild, moderate/severe) categories, respectively, and adjusted
proportions for each group using generalized linear models with an interaction term for sex
to calculate separate estimates for men and women. For the ROA analyses, the proportions
were adjusted by the potential confounders listed above as well as study site (Alabama or
Iowa) and we did not adjust for knee pain given its role as a likely intermediate in the causal
pathway. For the knee pain analysis, the proportions were adjusted for the potential
confounders as well as for study site and ROA. All analyses were calculated using SAS for
Windows version 9.2 (SAS Institute, Cary, NC).
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RESULTS
Of the 2330 MOST participants attending the 60-month follow-up visit, 16% (377) did not
agree to wear the StepWatch, and 2% (58) had monitor malfunctions. Of the remaining 1895
participants who wore the StepWatch, 94% (1788/1895) wore it for at least 3 valid days and
represent the study sample. In general, participants included in this analysis were more
likely to have better health status (e.g., lower BMI, depressive symptoms, less muscular
weakness, and fewer comorbidities) compared with those not included in the analysis (data
not shown). The mean (sd) age and BMI of the study sample were 67.2 (7.7) years and 30.7
(6.0) kg/m2, respectively. A majority of the participants were women (60%), white (90%),
and did not report needing an assistive device while walking (96%). Table 1 presents
additional participant characteristics for men, women, and the entire study sample.

Minimal recommended intensity was met by 91.2% (95% CI 89.2, 93.3) of men and 91.5%
(95% CI 89.8, 93.2) of women (i.e., they were able to walk for at least one minute at ≥100
steps/min) by the StepWatch assessment. Using the 20 meter walk in the clinic, minimal
recommended intensity was met by 89.8% (95% CI 87.6, 92.0) of men and 94.3% (95% CI
92.9, 95.7) of women (i.e., they were capable of walking at a self-selected cadence of ≥100
step/min during the observed 20-meter walk). Minimal recommended bout duration was met
by 33.4% (95% CI 30.0, 36.9) of men and 32.0% (95% CI 29.2, 34.8) of women (i.e., they
had at least one bout of walking for ≥10 continuous minutes (allowing for interruptions) at
≥100 steps/min). Six percent (95% CI 4.3, 7.7) of men and 5.0% (95% CI 3.7, 6.3) of
women met the 2008 Physical Activity Guidelines with unadjusted analyses. After
adjustment for potential confounders, 9.4% (95% CI 6.4, 12.3) of men and 8.2% (95% CI
4.8, 11.6) of women met the 2008 Physical Activity Guidelines (see Table 2). Furthermore,
there were no statistically significant differences between men and women in the adjusted
prevalences of meeting the minimal recommended intensity, minimal recommended bout
duration, or the 2008 Physical Activity Guidelines.

When stratified by ROA and knee pain status, fewer participants with ROA and knee pain
met the minimal recommended intensity, the minimal recommended bout duration, or the
2008 Physical Activity Guidelines than their counterparts. However, these differences were
small and not statistically significant after adjusting for potential confounders (p>0.05 for all
comparisons; see Figures 1 and 2). Specifically, for those with and without ROA, 7.3% and
10.1% of men (p=0.34), and 6.3% and 7.8% of women (p=0.51), respectively, met the 2008
Physical Activity Guidelines. Similarly, for those with no, mild, and moderate/severe knee
pain, guidelines were met by 10.9, 8.8, and 12.9% of men and 11.0, 8.6, and 6.7% of
women, respectively, which were not statistically significantly different from one another (p
>0.05 for all pair-wise comparisons).

DISCUSSION
People with or at high risk of knee OA are inactive regardless of the presence of ROA or
knee pain. Almost all people with or at high risk of knee OA were able to walk at the
minimum intensity of physical activity (as evident both from a clinical walking test and also
from free-living objectively monitored behavior) as recommended in the 2008 Physical
Activity Guidelines. However, only a third met the minimum bout duration
recommendation, and only 9.4% of men and 8.2% of women accumulated enough bouts of
sufficient duration and intensity to fully meet the 2008 Physical Activity Guidelines through
walking after adjustment for potential confounders.

Neither the disease of OA itself nor knee pain appeared to have substantial impact on the
participants’ free-living walking behaviors. In particular, similar proportions of those with
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and without ROA, and also those with varying degrees of knee pain, met the minimal
recommended intensity and bout durations as well as the full 2008 Physical Activity
Guidelines after accounting for potential confounders. Any observed differences were
minimal (i.e., not meaningfully relevant) and not statistically significant. In other words,
participants were similarly inactive regardless of existing ROA or reported pain. For
instance among women, the full guidelines were met by 11% with no pain and 6.7% with
moderate to severe pain. The low absolute risk difference of 4.3% is arguable small if pain
were to have a meaningful impact on one’s ability to meet guidelines. These findings
suggest that factors other than disease and/or pain may be responsible for shaping individual
walking behaviors. For instance, obesity is relatively common in this sample, and may
account for inactivity. On the other hand, similarly low levels of objectively-monitored
physical activity are reported for the United States general population. Only 9.5% of men
and 7.5% of women between the ages of 20 and 69 years from the National Health and
Nutrition Examination Survey (NHANES) met the full 2008 Physical Activity Guidelines
for Americans when measured by an accelerometer using similar methodology.(44)
Likewise, prevalence estimates are low compared with another large observational study of
people with radiographic knee OA, the Osteoarthritis Initiative, which reported only 12.9%
of men and 7.7% of women meeting the 2008 Physical Activity Guidelines for Americans.
(21)

We find it noteworthy that similarly low levels of physical activity are present in OA cohorts
and a sample of the general U.S. population (NHANES), particularly since participants from
NHANES were younger on average. This suggests that non-disease factors, such as lifestyle
preferences, scheduling, environmental and policy influences likely play important roles in
shaping the overall deficiency of sustained bouts of moderate-to-vigorous intensity walking
not only among people with or at high risk of knee OA, but also for the overall general
population. These findings reflect a broader national public health problem that is not
confined to individuals afflicted with OA. Adults in the United States, regardless of health
condition, do not appear to accrue enough bouts of moderate-to-vigorous intensity physical
activity and consequently are not meeting guidelines. Therefore, while addressing disease
and pain may no doubt be beneficial, it may not be the ultimate barrier to the larger overall
problem of inactivity in people with knee OA that appears to be more reflective of general
inactivity in the population at-large.

We found that most people with or at high risk of knee OA were able to achieve the minimal
recommended intensity during walking, but only one out of three walk long enough to
accumulate at least 10 minutes in a single bout. Similar prevalences of sustained bouts of
physical activity have previously been reported. In the Osteoarthritis Initiative, 60% of men
and 43% of women with knee OA recorded at least one bout of physical activity lasting at
least 10 minutes,(21) and less than 47% of adults from NHANES accrued at least a single
bout lasting at least 10 minutes.(44) Our study findings add that the vast majority of study
participants’ usual walking cadence (ascertained during a short distance clinical walking
test) is compatible with being able to achieve at least moderate intensity physical activity.
(14-19) Therefore, while almost all study participants had sufficient capacity to walk at a
minimal recommended intensity, only a third of participants walked at this intensity for at
least 10 continuous minutes in free-living conditions.

Limitations of our study should be acknowledged. First, 23% of the MOST study cohort
who attended the 60-month visit chose not to wear the accelerometer or provided
insufficient data for these analyses. Those included in our study were more likely to have no
comorbidities and have fewer depressive symptoms compared with those not included in the
analysis. However, the distribution of these characteristics within our sample (n=1788)
reflects the overall MOST cohort at the 60 month visit (n=2330). Importantly, the
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proportions with ROA and different levels of knee pain in our sample were also similar to
the overall MOST cohort at the 60 month visit. Furthermore, given that higher levels of
physical activity are associated with no comorbidity and fewer depressive symptoms, the
true walking levels and patterns among people with or at high risk of knee OA may be even
lower than reported. Second, we used step counts as a surrogate marker of overall physical
activity and specifically walking activity. Other types of physical activity that involving
stepping, such as climbing stairs, could have contributed towards meeting guidelines, though
the same intensity and duration criteria needed to be met. Also, pedal strokes while cycling,
are recorded as steps by the StepWatch.(45) It is possible that participants engaged in
physical activity that did not generate any steps (such as cycling or swimming) or produced
relatively few steps (such as gardening and other chores). It is unlikely MOST study
participants performed these non-stepping activities with any regularity based upon data
collected about other physical activities. Study participants completed the Physical
Activities Scale of the Elderly at the MOST baseline visit five years earlier and only 9% of
men and 7% of women reported engaging in strenuous non-ambulatory activities such as
swimming ‘often’. Given that the prevalence of participating in physical activities other than
walking decreases with age and walking for physical activity increases with age,(46) it is
unlikely that study participants spent substantially more time in these types of activities at
the 60-month visit. Third, participants may have changed daily walking habits with the
knowledge that their habitual walking was being recorded. Previous research suggests that
this “testing effect” is greatest when participants wear an unsealed monitor, i.e., when
participants are aware of how many steps are being recorded.(47) We believe any increases
in daily walking due to a testing effect were minimized since the StepWatch did not display
recorded data to study participants. Moreover, the bias would again be away from the null if
it were present, meaning that true walking would be lower than reported. Fourth, the
definition of 100 steps/min as a measure of a minimal recommended intensity is not
intended to be a precise measure of moderate intensity, but rather a general physical activity
promotion benchmark.(14) Finally, we did not use a separate cadence cut-point for vigorous
activity for meeting the 2008 Physical Activity Guidelines since so few participants walked
at a vigorous intensity. Conservatively estimating that a vigorous intensity corresponds to
130 steps/min,(16) less than 1% of study participants walked at this intensity for at least one
minute, and none walked at this intensity for a single bout of ≥10 continuous minutes.

There are several implications given our study findings. First, the primary barrier to physical
activity and meeting guidelines may not be pain and structural disease in people with or at
risk of knee OA. Rather, barriers common to the general population, such as a lack of time,
activity preferences, reliance on cars for transportation, and urban design are likely more
important for physical activity and meeting guidelines.(48, 49) Clinically, a sole focus on
reducing knee pain through various intervention modalities may not result in substantial
improvements in physical activity to recommended levels unless factors contributing to
inactivity more generally are also addressed. More research is needed to identify non-disease
factors that can bring about behavioral changes in participation in daily physical activity.

Second, these findings support a strategy that encourages people with or at high risk of knee
OA to first increase the duration of walking bouts, and then to accumulate additional
frequent bouts throughout the week to meet the 2008 Physical Activity Guidelines. In
particular, as only a third accumulated at least a single bout of ≥10 minutes of walking at the
recommended intensity, people with or at risk of knee OA should be encouraged to persist
for longer durations than they are currently walking. Emphasis on meeting a moderate
intensity of walking does not appear to be necessary since most people meet this intensity
naturally walking at their usual pace (both in the clinic and also in free-living conditions).
This is noteworthy since evidence suggests that gauging physical activity intensity is
challenging.(50) Providing a concrete example of ‘moderate intensity’ as likely being
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compatible with their existing walking particularly when performed in at least 10-minute
bouts and repeated throughout the week may serve to encourage people with or at high risk
of knee OA that the 2008 Physical Activity Guidelines are more attainable than perhaps was
initially believed. While attaining the full guidelines is likely challenging when starting a
walking program for people with knee pain, health benefits occur in a dose-response
fashion. The 2008 Physical Activity Guidelines for Americans state that “some physical
activity is better than none” and additional health benefits occur with more physical activity.
(13) For people with symptomatic knee OA, previous randomized controlled trials have
demonstrated that walking for 30 to 40 minutes a day three times a week, i.e., less than what
is recommended, still results in a decrease in knee pain and improved physical function.(6,
7) These findings bolster the importance of encouraging frequent walking for longer
durations even if not able to meet the full 2008 Physical Activity Guidelines for Americans.

Conclusions
These data demonstrate that the proportion of people with or at high risk of knee OA
meeting the minimal recommended intensity and bout durations as well as the 2008 Physical
Activity Guidelines did not differ significantly based upon the presence of knee OA or pain
severity. Our findings imply that most people with or at high risk of knee OA are capable of
walking at a cadence associated with intensity recommendations needed to meet the 2008
Physical Activity Guidelines, but only a third persist at this behavior in free-living
conditions long enough to accrue a single 10-minute bout. These findings suggest that
factors beyond knee OA-related impairments contribute to not meeting the 2008 Physical
Activity Guidelines. Since intensity of walking does not seem to be an impediment, our
findings support encouraging people with or a high risk of knee OA to walk more frequently
and for longer durations to reap the multiple benefits of a physically active lifestyle.
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Figure 1.
Adjusted* percentages of study participants meeting minimal recommended intensity and
bout durations, and the 2008 Physical Activity Guidelines for Americans by ROA presence.
*Adjusted for age, sex, race, education, Body Mass Index, comorbidity, depressive
symptoms, widespread pain, and study site.
Using generalized linear models, the differences in proportions meeting the minimal
recommended intensity among those with and without ROA were not statistically significant
(p=0.23 and 0.29 for men and women, respectively). For the minimal recommended
duration, the differences were not statistically significant (p=0.46 and 0.23 for men and
women, respectively). Finally, the differences for meeting the 2008 Physical Activity
Guidelines were not statistically significant (p=0.34 and 0.51 for men and women,
respectively
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Figure 2.
Adjusted* percentages of study participants meeting minimal recommended intensity and
bout durations, and the 2008 Physical Activity Guidelines for Americans by knee pain
presence.
*Adjusted for age, sex, race, education, Body Mass Index, comorbidity, depressive
symptoms, widespread pain, radiographic knee OA, and study site.
Using generalized linear models, the differences in proportions meeting the minimal
recommended intensity among those with mild and moderate to severe pain were not
statistically significant compared with no pain (p=0.59 and 0.14 for men and 0.86 and 0.35
for women). For the minimal recommended duration, the differences were not statistically
significant (0.41 and 0.12 for men and 0.25 and 0.13 for women). Finally, the differences for
meeting the 2008 Physical Activity Guidelines were not statistically significant (p=0.56 and
0.74 for men, and 0.45 and 0.40 for women).
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Table 1

Descriptive characteristics of study participants stratified by sex.

Men Women Combined

n 718 1070 1788

Age [Mean (sd) range] 66.8 (7.9)
55-84

67.4 (7.6)
55-84

67.2 (7.7)
55-84

BMI [kg/m] [Mean (sd) range] 30.8 (5.5)
19.6-56.2

30.7 (6.3)
18.2-62.4

30.7 (6.0)
18.2-62.4

Education [% ≥ College] 52 43 47

Race [% White] 91 90 90

Knee pain (VAS: 0-100) [Mean (sd)] 15.3 (18.2) 21.2 (22.1) 18.8 (20.9)

  None (VAS: 0-9) [%] 47 37 41

  Mild (VAS: 10-39) [%] 42 42 42

  Moderate/Severe (VAS: ≥ 40) [%] 11 21 17

ROA [%] 53 55 54

No assistive device use while walking [%] 97 96 96

No Comorbidity [%] 59 59 59

  Study Site [% Alabama] 39 37 38

Depressive Symptoms [% CES-D ≥16] 7 11 9

Abbreviations: BMI = Body Mass Index; VAS= Visual Analogue Scale; ROA= Radiographic Knee Osteoarthritis; CES-D= Center for
Epidemiologic Studies Depression Scale
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Table 2

Crude and adjusted* proportions of men and women meeting recommended intensity, bout duration, and the
2008 Physical Activity Guidelines for Americans.

Men (% [95% CI])
N = 718

Women (% [95% CI])
N = 1070

Minimum recommended intensity

 Unadjusted 91.2 [89.2, 93.3] 91.5 [89.8, 93.2]

 Adjusted* 83.1 [78.7, 87.4] 84.7 [80.7, 88.7]

Minimum recommended duration

 Unadjusted 33.4 [30.0, 36.9] 32.0 [29.2, 34.8]

 Adjusted* 39.7 [33.5, 46.0] 39.7 [35.0, 44.3]

2008 Physical Activity Guidelines
for Americans

 Unadjusted 6.0 [4.3, 7.7] 5.0 [3.7, 6.3]

 Adjusted* 9.4 [6.4, 12.3] 8.2 [4.8, 11.6]

*
Adjusted for age, sex, race, education, Body Mass Index, comorbidity, depressive symptoms, widespread pain, radiographic knee OA, knee pain,

and study site with reference values listed on table 1.
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