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Background: Exercise is an established intervention for the 
management of arthritis, but it is unclear whether general 
exercise programs, such as Gerofit clinical exercise program 
for older veterans, are effective for arthritis.
Methods: This secondary data analysis of previously 
collected Gerofit data evaluated the effect 3 months of 
participation had on physical function by self-reported 
arthritis status (ie, no arthritis, any arthritis, lower body 
arthritis, or both upper and lower body arthritis). Veterans 
aged ≥ 65 years from 5 sites were included. Physical 
function measures included 10-meter walk test for usual 
gait speed (m/s), 30-second arm curl test, 30-second chair 
stand test, and 6-minute walk distance test (m). Linear 

models estimated the change from baseline to 3 months, 
adjusting for arthritis status, age, and body mass index. 
Results: This study included 737 patients. At 3 months, 
each group improved physical function across all 4 measures 
with no differences across any arthritis status group. Gerofit 
exercise was associated with functional gains, regardless of 
arthritis status.
Conclusions: Participation in 3 months of supervised outpatient 
exercise programs, such as Gerofit, can improve physical 
function for older adults, regardless of arthritis status. These 
programs may increase access to exercise programming that 
is beneficial for common conditions affecting older adults, such 
as arthritis.
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A bout half of US adults aged ≥ 65 years 
report arthritis, and of those, 44% 
have an arthritis-attributable activity 

limitation.1,2 Arthritis is a significant health 
issue for veterans, with veterans reporting 
higher rates of disability compared with the 
civilian population.3 

Osteoarthritis (OA) is the most common 
type of arthritis.4 Among individuals aged 
≥ 40 years, the incidence of OA is nearly 
twice as high among veterans compared 
with civilians and is a leading cause of sepa-
ration from military service and disability.5,6 
OA pain and disability have been shown 
to be associated with increases in health 
care and medication use, including opi-
oids, nonsteroidal anti-inflammatory med-
ications, and muscle relaxants.7,8 Because 
OA is chronic and has no cure, safe and ef-
fective management strategies—such as ex-
ercise—are critical to minimize pain and 
maintain physical function.9

Exercise can reduce pain and disability as-
sociated with OA and is a first-line recom-
mendation in guidelines for the treatment of 
knee and hip OA.9 Given the limited exercise 
and high levels of physical inactivity among 
veterans with OA, there is a need to identify 
opportunities that support veterans with OA 
engaging in regular exercise.

Gerofit, an outpatient clinical exercise 

program available at 30 Veterans Health 
Administration (VHA) sites, may provide 
an opportunity for older veterans with ar-
thritis to engage in exercise.10 Gerofit is 
specifically designed for veterans aged 
≥ 65 years. It is not disease-specific and 
supports older veterans with multiple 
chronic conditions, including OA. Veter-
ans aged ≥ 65 years with a referral from 
a VA clinician are eligible for Gerofit. 
Those who are unable to perform activ-
ities of daily living; unable to indepen-
dently function without assistance; have 
a history of unstable angina, prolifera-
tive diabetic retinopathy, oxygen depen-
dence, volatile behavioral issues, or are 
unable to work successfully in a group 
environment/setting; experience active 
substance abuse, homelessness, or un-
controlled incontinence; and have open 
wounds that cannot be appropriately 
dressed are excluded from Gerofit. Exer-
cise sessions are held 3 times per week 
and last from 60 to 90 minutes. Ses-
sions are supervised by Gerofit staff and 
include personalized exercise prescrip-
tions based on functional assessments. 
Exercise prescriptions include aerobic, 
resistance, and balance/flexibility com-
ponents and are modified by the Gerofit 
program staff as needed. Gerofit adopts a 
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functional fitness approach and includes 
individual progression as appropriate ac-
cording to evidence-based guidelines, 
using the Borg ratings of perceived ex-
ertion.11 Assessments are performed at 
baseline, 3 months, 6 months, and annu-
ally thereafter. Clinical staff conduct all 
assessments, including physical function 
testing, and record them in a database. 
Assessments are reviewed with the vet-
eran to chart progress and identify future 
goals or needs. Veterans perform person-
alized self-paced exercises in the Gerofit 
group setting. Exercise prescriptions are 
continuously modified to meet individu-
alized needs and goals. Veterans may par-
ticipate continuously with no end date.

Participation in supervised exercise is as-
sociated with improved physical function and 
individuals with arthritis can improve func-
tion even though their baseline functional 
status is lower than individuals without ar-
thritis.12 In this analysis, we examine the im-
pact of exercise on the status and location of 
arthritis (upper body, lower body, or both). 
Lower body arthritis is more common than 
upper body arthritis and lower extremity 
function is associated with increased ability 
to perform activities of daily living, resulting 
in independence among older adults.13,14 We 
also include upper body strength measures 
to capture important functional movements 
such as reaching and pulling.15 Among those 
who participate in Gerofit, the greatest gains 
in physical function occur during the initial 

3 months, which tend to be sustained over 12 
months.16 For this reason, this study focused 
on the initial 3 months of the program.

Older adults with arthritis may have pain 
and functional limitations that exceed those 
of the general older adult population. Ex-
ercise programs for older adults that do not 
specifically target arthritis but are able to im-
prove physical function among those with 
arthritis could potentially increase access 
to exercise for older adults living with ar-
thritis. Therefore, the purpose of this study 
was to determine whether change in physi-
cal function with participation in Gerofit for 
3 months varies by arthritis status, including 
no arthritis, any arthritis, lower body arthri-
tis, or both upper and lower body arthritis 
compared with no arthritis.

METHODS
This is a secondary analysis of previously 
collected data from 10 VHA Gerofit sites 
(Ann Arbor, Baltimore, Greater Los Ange-
les, Canandaigua, Cincinnati, Miami, Ho-
nolulu, Denver, Durham, and Pittsburgh) 
from 2002 to 2019. Implementation data re-
garding the consistency of the program de-
livery at Gerofit expansion sites have been 
previously published.16 Although the deliv-
ery of Gerofit transitioned to telehealth due 
to COVID-19, data for this analysis were col-
lected from in-person exercise sessions prior 
to the pandemic.17 Data were collected for 
clinical purposes. This project was part of 
the Gerofit quality improvement initiative 

TABLE 1. Gerofit Participant Baseline Characteristics (N = 737)

Characteristic No arthritis (n = 415) Any arthritis (n = 322) P value

Age, mean (SD), y 73.4 (7.1) 73.6 (7.0) .74

Male sex, No. (%) 400 (96.4) 307 (95.3) .60

Race, No. (%)
   White
   African American
   Asian/Pacific Islander/American Indian/Other

221 (53.3)
154 (37.1)
36 (8.7)

188 (58.4)
111 (34.5)

23 (7.1)

.42

Body mass index, mean (SD) 30.3 (5.3) 31.4 (6.1) .007

10-m walk test, mean (SD), m/s 1.1 (0.3) 1.0 (0.3) .001

No. in 30 sec, mean (SD) 
   Arm curlsa

   Chair stands
16.5 (4.8)
11.7 (4.9)

16.4 (4.9)
11.0 (5.0)

.77
.046

6-min walk distance, mean (SD), m 439.9 (138.5) 405.7 (133.0) .001

aData were not collected initially, therefore 302 participants were missing; all other physical function measures missing < 1.5% of data.
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and was reviewed and approved by the Dur-
ham Institutional Review Board as quality 
improvement. 

Participants in Gerofit who completed 
baseline and 3-month assessments were in-
cluded to analyze the effects of exercise on 
physical function. At each of the time points, 
physical functional assessments included: (1) 
usual gait speed (> 10 meters [m/s], or 10-
meter walk test [10MWT]); (2) lower body 
strength (chair stands [number completed 
in 30 seconds]); (3) upper body strength 
(number of arm curls [5-lb for females/8-lb 
for males] completed in 30 seconds); and (4) 
6-minute walk distance [6MWD] in meters to 
measure aerobic endurance). These measures 
have been validated in older adults.18-21 Arm 
curls were added to the physical function as-
sessments after the 10MWT, chair stands, and 
6MWD; therefore, fewer participants had data 
for this measure. Participants self-reported 
at baseline on 45 common medical condi-
tions, including arthritis or rheumatism (both 
upper body and lower body were offered as 
choices). Self-reporting has been shown to be 
an acceptable method of identifying arthritis 
in adults.22

Descriptive statistics at baseline were cal-
culated for all participants. One-way analysis 
of variance and χ2 tests were used to deter-
mine differences in baseline characteristics 
across arthritis status. The primary outcomes 
were changes in physical function measures 
from baseline to 3 months by arthritis status. 
Arthritis status was defined as: any arthri-
tis, which includes individuals who reported 
upper body arthritis, lower body arthritis, or 
both; and arthritis status individuals report-
ing either upper body arthritis, lower body 
arthritis, or both. Categories of arthritis for 

arthritis status were mutually exclusive. Two 
separate linear models were constructed for 
each of the 4 physical function measures, 
with change from baseline to 3 months as 
the outcome (dependent variable) and arthri-
tis status, age, and body mass index (BMI) as 
predictors (independent variables). The first 
model compared any arthritis with no arthri-
tis and the second model compared arthritis 
status (both upper and lower body arthri-
tis vs lower body arthritis) with no arthri-
tis. These models were used to obtain mean 
changes and 95% CIs in physical function 
and to test for differences in the change in 
physical function measures by arthritis sta-
tus. Statistical analyses were performed using 
R software, version 4.0.3. 

RESULTS
Baseline and 3-month data were available for 
737 Gerofit participants and included in the 
analysis. The mean (SD) age was 73.5 (7.1) 
years. A total of 707 participants were male 
(95.9%) and 322 (43.6%) reported some ar-
thritis, with arthritis in both the upper and 
lower body being reported by 168 partici-
pants (52.2%) (Table 1). There were no dif-
ferences in age, sex, or race for those with 
any arthritis compared with those with no 
arthritis, but BMI was significantly higher 
in those reporting any arthritis compared 
with no arthritis. For the baseline functional 
measures, statistically significant differences 
were observed between those with no arthri-
tis and those reporting any arthritis for the 
10MWT (P = .001), chair stands (P = .046), 
and 6MWD (P = .001), but not for arm curls 
(P = .77), with those with no arthritis per-
forming better.

All 4 arthritis status groups showed 

TABLE 2. Estimated Differences for Change in Physical Function Measures From Baseline to  
3 Months Adjusted for Age and Body Mass Index
Model 1 Model 2

Patients

Any arthritis
vs none estimated  
difference (95% CI)

P value 
(any arthritis 

vs none)

Lower body vs none
estimated difference 

(95% CI)

Both vs none
estimated difference 

(95% CI)

P value  
(both vs lower 

vs none)

10-m walk test, m/s 704 0.00 (-0.025 to 0.032) .81 0.01 (-0.03 to 0.05) 0.00 (-0.03 to 0.05) .87

Arm curls, no. in 30 s 424 -0.19 (-0.95 to 0.57) .63 -0.24 (-1.32 to 0.85) -0.38 (-1.32 to 0.55) .71

Chair stands, no. in 30 s 700 0.12 (-0.39 to 0.62) .65 0.18 (-0.53 to 0.89) -0.10 (-0.73 to 0.54) .80

6-min walk distance, m 701 7.15 (-1.82 to 16.11) .12 8.74 (-3.68 to 21.15) 6.94 (-4.23 to 18.11) .26
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improvements in each of the physical 
function measures over 3 months. For 
the 10MWT the mean change (95% CI) 
in gait speed (m/s) was 0.06 (0.04-0.08) 
for patients with no arthritis, 0.07 (0.05-
0.08) for any arthritis, 0.07 (0.04-0.11) 
for lower body arthritis, and 0.07 (0.04-
0.09) for both lower and upper body ar-
thritis. For the number of arm curls in 
30 seconds the mean change (95% CI) 
was 2.3 (1.8-2.8) for patients with no ar-
thritis, 2.1 (1.5-2.6) for any arthritis, 2.0 
(1.1-3.0) for lower body arthritis, and 1.9 
(1.1-2.7) for both lower and upper body 
arthritis. For the number of chair stands in 
30 seconds the mean change (95% CI) was 
2.1 (1.7-2.4) for patients with no arthritis, 
2.2 (1.8-2.6) for any arthritis, 2.3 (1.6-2.9), 
for lower body arthritis, and 2.0 (1.5-2.5) 
for both lower and upper body arthritis. 
For the 6MWD distance in meters the mean 
change (95% CI) was 21.5 (15.5-27.4) for 
patients with no arthritis, 28.6 (21.9-35.3) 
for any arthritis, 30.4 (19.5-41.3) for lower 
body arthritis, and 28.6 (19.2-38.0) for both 
lower and upper body arthritis (Figure).

We used 2 models to measure the change 
from baseline to 3 months for each of the 

arthritis groups. Model 1 compared any ar-
thritis vs no arthritis and model 2 compared 
lower body arthritis and both upper and 
lower body arthritis vs no arthritis for each 
physical function measure (Table 2). There 
were no statistically significant differences in 
3-month change in physical function for any 
of the physical function measures between ar-
thritis groups after adjusting for age and BMI. 

DISCUSSION
Participation in Gerofit was associated with 
functional gains among all participants over 3 
months, regardless of arthritis status. Older vet-
erans reporting any arthritis had significantly 
lower physical function scores upon enroll-
ment into Gerofit compared with those veter-
ans reporting no arthritis. However, compared 
with individuals who reported no arthritis, in-
dividuals who reported arthritis (any arthri-
tis, lower body arthritis only, or both lower 
and upper body arthritis) experienced simi-
lar improvements (ie, no statistically signifi-
cant differences in mean change from baseline 
to follow-up among those with and without ar-
thritis). This study suggests that progressive, 
multicomponent exercise programs for older 
adults may be beneficial for those with arthritis. 

FIGURE. Body Mass Index and Age-Adjusted Mean Change (95% CI) by  
Arthritis Status From Baseline to 3 Months for Physical Function Measures
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Involvement of multiple sites of arthritis 
is associated with moderate to severe func-
tional limitations as well as lower health-
related quality of life.23 While it has been 
found that individuals with arthritis can im-
prove function with supervised exercise, 
even though their baseline functional status 
is lower than individuals without arthritis, it 
was not clear whether individuals with mul-
tiple joint involvement also would benefit.12 
The results of this study suggest that these 
individuals can improve across various do-
mains of physical function despite variation 
in arthritis location and status. As incidence 
of arthritis increases with age, targeting older 
adults for exercise programs such as Gerofit 
may improve functional limitations and 
health-related quality of life associated with 
arthritis.2 

We evaluated physical function using 
multiple measures to assess upper (arm 
curls) and lower (chair stands, 10MWT) ex-
tremity physical function and aerobic en-
durance (6MWD). Participants in this study 
reached clinically meaningful changes with 
3 months of participation in Gerofit for most 
of the physical function measures. Gerofit 
participants had a mean gait speed improve-
ment of 0.05 to 0.07 m/s compared with 
0.10 to 0.30 m/s, which was reported pre-
viously.24,25 In this study, nearly all groups 
achieved the clinically important improve-
ments in the chair stand in 30 seconds (2.0 
to 2.6) and the 6MWD (21.8 to 59.1 m) that 
have been reported in the literature.24-26

The Osteoarthritis Research Society In-
ternational recommends the chair stand 
and 6MWD performance-based tests for in-
dividuals with hip and knee arthritis be-
cause they align with patient-reported 
outcomes and represent the types of activi-
ties relevant to this population.27 The find-
ings of this study suggest that improvement 
in these physical function measures with 
participation in exercise align with data 
from arthritis-specific exercise programs de-
signed for wide implementation. Hughes 
and colleagues reported improvements in 
the 6MWD after the 8-week Fit and Strong 
exercise intervention, which included walk-
ing and lower body resistance training.28 
The Arthritis Foundation’s Walk With Ease 
program is a 6-week walking program that 
has shown improvements in chair stands 

and gait speed.29 Another Arthritis Foun-
dation program, People with Arthritis Can 
Exercise, is an 8-week course consisting of 
a variety of resistance, aerobic, and balance 
activities. This program has been associated 
with increases in chair stands but not gait 
speed or 6MWD.30,31 

This study found that participation in a 
VHA outpatient clinical supervised exercise 
program results in improvements in phys-
ical function that can be realized by older 
adults regardless of arthritis burden. Gerofit 
programs typically require 1.5 to 2.0 dedi-
cated full-time equivalent employees to run 
the program effectively and additional ad-
ministrative support, depending on size of 
the program.32 The cost savings generated 
by the program include reductions in hos-
pitalization rates, emergency department 
visits, days in hospital, and medication use 
and provide a compelling argument for the 
program’s financial viability to health care 
systems through long-term savings and im-
proved health outcomes for older adults.33-36

While evidenced-based arthritis programs 
exist, this study illustrates that an exercise 
program without a focus on arthritis also im-
proves physical function, potentially reduc-
ing the risk of disability related to arthritis. 
The clinical implication for these findings 
is that arthritis-specific exercise programs 
may not be needed to achieve functional 
improvements in individuals with arthritis. 
This is critical for under-resourced or exer-
cise-limited health care systems or commu-
nities. Therefore, if exercise programming 
is limited, or arthritis-specific programs and 
interventions are not available, nonspecific 
exercise programs will also be beneficial to 
individuals with arthritis. Thus, individu-
als with arthritis should be encouraged to 
participate in any available exercise pro-
gramming to achieve improvements in 
physical function. In addition, many older 
adults have multiple comorbidities, most 
of which improve with participation in ex-
ercise.37 Disease-specific exercise programs 
can offer tailored exercises and coach-
ing related to common barriers in partic-
ipation, such as joint pain for arthritis.31 
It is unclear whether these additional pro-
grammatic components are associated with 
greater improvements in outcomes, such as 
physical function. More research is needed 
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to explore the benefits of disease-specific 
tailored exercise programs compared with 
general exercise programs.

Strengths and Limitations
This study demonstrated the effect of partic-
ipation in a clinical, supervised exercise pro-
gram in a real-world setting. It suggests that 
even exercise programs not specifically tar-
geted for arthritis populations can improve 
physical function among those with arthritis. 

As a VHA clinical supervised exercise pro-
gram, Gerofit may not be generalizable to all 
older adults or other exercise programs. In 
addition, this analysis only included a veteran 
population that was > 95% male and may not 
be generalizable to other populations. Arthri-
tis status was defined by self-report and not 
verified in the health record. However, this 
approach has been shown to be acceptable 
in this setting and the most common type 
of arthritis in this population (OA) is a pain-
ful musculoskeletal condition associated with 
functional limitations.4,22,38,39 Self-reported ar-
thritis or rheumatism is associated with func-
tional limitations.1 Therefore, it is unlikely 
that the results would differ for physician-di-
agnosed or radiographically defined OA. Ad-
ditionally, the study did not have data on the 
total number of joints with arthritis or ar-
thritis severity but rather used upper body, 
lower body, and both upper and lower body 
arthritis as a proxy for arthritis status. While 
our models were adjusted for age and BMI, 
2 known confounding factors for the asso-
ciation between arthritis and physical func-
tion, there are other potential confounding 
factors that were not included in the mod-
els.40,41 Finally, this study only included indi-
viduals with completed baseline and 3-month 
follow-up assessments, and the individuals 
who participated for longer or shorter periods 
may have had different physical function out-
comes than individuals included in this study.

CONCLUSIONS
Participation in 3 months VHA Gerofit 
outpatient supervised exercise programs 
can improve physical function for all older 
adults, regardless of arthritis status. These 
programs may increase access to exercise 
programming that is beneficial for com-
mon conditions affecting older adults, 
such as arthritis. 
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