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Objective. To evaluate the long-term impacts of a 16-week remotely supervised exercise and weight loss interven-
tion for rheumatoid arthritis (Supervised Weight Loss and Exercise Training in Rheumatoid Arthritis [SWET-RA]).

Methods. In total, 21 older adults with RA completed the SWET-RA parent trial; 17 of 21 completed an exit survey.
Approximately two years after study completion, 14 of 19 eligible participants (mean age 68.9 years) returned for the
SWET-RA Reunion. Reunion participants completed surveys on sustained health behaviors and barriers to mainte-
nance. Clinical assessments were evaluated relative to pre-intervention values and included anthropometrics, RA dis-
ease activity (Disease Activity Score in 28 joints [DAS-28]), blood biomarkers, and patient-reported outcomes.

Results. At study completion, most participants reported improvements in RA (n = 15) and intended to maintain
health behaviors (n = 17). At the two-year Reunion, 50% engaged in aerobic activity regularly, whereas resistance train-
ing (21.4%) and dietary self-monitoring (14.3%) were less maintained. Barriers included lack of self-motivation and ill-
ness. In total, 10 of 14 participants experienced sustained improvements in RA disease activity without increasing
medication. Among the 12 not increasing RA medication, DAS-28 C-reactive protein significantly improved (Δ = −1.0
± SD 0.9, P = 0.002). Cardiometabolic risk, assessed via metabolic syndrome Z score, improved significantly for partic-
ipants not increasing related medications (Δ = −1.6 ± SD 2.4, P = 0.05).

Conclusion. Two years post-intervention, only half of the older adults with RA maintained aerobic exercise, with
fewer sustaining resistance exercise and self-monitoring dietary intake. Nonetheless, compared to pre-intervention,
long-term improvements in RA disease activity and cardiometabolic risk were present. These findings support the
inclusion of lifestyle programs in comprehensive RA management.

INTRODUCTION

As of 2019, 18 million people (�1%) worldwide were living

with rheumatoid arthritis (RA), a systemic inflammatory arthritis

causing symptoms such as chronic pain, stiffness, tenderness,

and joint swelling.1,2 Individuals with RA often suffer from the

premature onset of physical impairments, making instrumental

activities of daily living difficult and increasing the risk for various
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chronic diseases.3,4 Approximately 25% of patients with RA fail to
achieve sustained inflammatory disease remission, increasing
their risk for premature physical disability and poor health-related
quality of life.5 Although promising, current pharmacologic thera-
pies for RA are complicated by contraindications (e.g., renal dys-
function, heart failure, and thromboembolic disease), adverse
events (e.g., infections, liver disease, and dyslipidemias), and
costs. Given these complications, understanding the impact of
nonpharmacologic interventions, such as lifestyle interventions,
on RA clinical care is essential.

Lifestyle interventions, including physical activity (PA), eating
a healthy diet, and obesity reduction, can substantially improve
health and well-being among the general population.6 Specific to
RA, intentional weight loss and exercise improve RA disease
activity and immune function,7–9 joint pain, ability to perform activ-
ities of daily living, sleep, mood, and chronic disease risk.6,10–12

However, there is limited evidence investigating the effects of life-
style interventions among older adults with RA. The Supervised
Weight Loss and Exercise Training in Rheumatoid Arthritis
(SWET-RA) study was a 16-week randomized exercise and
weight loss trial conducted from July 2021 to February 2023.
Older adults (60–80 years) with RA and overweight or obesity
were randomized to either an intensive, remotely supervised life-
style intervention (SWET) or lifestyle consultation followed by
usual care. Both groups improved cardiometabolic health out-
comes, whereas only the SWET group improved RA disease
activity and patient-reported physical health, physical function,
mental health, and fatigue.13

Upon SWET-RA study completion, participants were asked
about their perception of the intervention on their lives, about their
RA, and about their intentions to continue the behavior changes
they made during the study. Approximately two years later, partic-
ipants returned for follow-up assessments as part of the SWET-
RA Reunion study, in which behavioral and clinical outcomes
were evaluated. In the present study, we aimed to determine: (1)
the perceived impact of the original SWET-RA intervention and
whether participants intended to continue the health behaviors
promoted during SWET-RA; (2) two years following the original
SWET-RA intervention, what health behaviors were sustained
and what barriers most commonly impacted sustained behavior
change; and (3) compared to pre-intervention, whether improve-
ments in clinical and patient-reported outcomes were maintained
two years following the original SWET-RA intervention.

MATERIALS AND METHODS

Study participants. The SWET-RA parent trial enrolled
adults aged 60 to 80 years old with overweight or obesity (body
mass index [BMI]: 28–40 kg/m2), with seropositive or erosive RA
meeting 2010 American College of Rheumatology/EULAR criteria
for RA,14 not currently meeting the 2018 PA Guidelines for Amer-
icans (similar to the 2020 World Health Organization’s PA

Recommendations),6,15 and without absolute contraindications
to exercise. Participants were randomized in a 1:1 allocation ratio
blocked by age decile into one of two groups: (1) remotely super-
vised weight loss plus aerobic and resistance exercise training
(SWET) or (2) Counseling Health as Treatment (CHAT) lifestyle
consultation followed by usual care for 16 weeks. Participants
were recruited from outpatient rheumatology clinics serving
Duke Health in North Carolina. Following the 16-week interven-
tion, participants in the CHAT group were offered the SWET
printed education materials and exercise class videos. The
SWET-RA parent trial was approved by the Duke University
Health System Institutional Review Board (Pro00104843;
ClinicalTrials.gov identifier: NCT04356183), and all participants
provided written informed consent. The SWET-RA study design
and primary outcomes have been previously reported in
detail.13,16 Of the 21 SWET and CHAT participants who com-
pleted the parent trial, 19 were invited to participate in the
SWET-RA Reunion study (June–August 2024); 1 participant was
excluded from the original primary analysis due to confounding ill-
ness, and 1 did not consent to future contact. The SWET-RA
Reunion study was approved by the Duke University Health Sys-
tem Institutional Review Board (Pro00115552), and all partici-
pants provided written informed consent.

SWET-RA parent trial—exit survey. Following their last
study visit, participants were emailed an optional 10-item exit sur-
vey to provide feedback regarding their experience in the study.
Specific to this analysis, participants were asked whether they
thought the study helped them learn more about RA, what
they learned, and if they felt more in control of their RA. In addition,
participants were asked whether they planned to continue prac-
ticing the health behaviors they participated in during the study
and, if so, what behaviors they intended to continue. An exit inter-
view form is provided in Supplemental Material.

SWET-RA Reunion—behavior recall questionnaire.
Participants completed a survey that asked about the frequency
of performing health behaviors—aerobic exercise, resistance exer-
cise, self-monitoring steps, self-monitoring body weight, and self-
monitoring food intake—over the previous six months. Participants
were asked to rank the frequency of these behaviors on a scale of
“never,” “seldom—less than two times per month,” “occasion-
ally—two to four times per month,” “often—one to two times per
week,” and “regularly—more than two times per week.” In addition,
participants were asked what barriers had prevented them from
sustaining the aforementioned health behaviors. Answer choices
are listed as follows, and participants could check all that applied:
(1) time constraints, (2) lack of facility and/or equipment, (3) lack of
support from family and/or friends, (4) lack of self-motivation,
(5) financial constraints, (6) illness or injury, (7) travel (professional
or personal), (8) family obligations, (9) other, and (10) N/A.
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Anthropometrics and vital signs. With the participant
wearing lightweight clothing and no shoes, height and body weight
were measured with a stadiometer and digital scale, respectively.
Waist circumference was measured with a flexible tape measure at
the minimal waist (ie, smallest horizontal circumference above the
umbilicus and below the xiphoid process). Resting blood pressure
and heart rate were measured after the participant relaxed in a
seated position for approximately five minutes.

Blood-based biomarkers. Phlebotomy was performed
after a 12-hour, overnight fast. Erythrocyte sedimentation rate
(ESR) and high-sensitivity C-reactive protein (hs-CRP) concentration
were determined via commercial clinical analysis (Labcorp). Plasma
was immediately isolated via centrifugation and stored at −80�C.
Stored plasma samples were analyzed for glucose, lipid, and lipo-
protein profiles using nuclear magnetic resonance LipoProfile testing
(LP4 algorithm17 on a Vantera Clinical Analyzer18 [Labcorp]).

RA disease activity andmedications. RA disease activ-
ity was assessed with the Disease Activity Score in 28 joints
(DAS-28), which is a composite measure including a self-reported
global health assessment on a 100-mm visual analog scale, the
number of tender and swollen joints determined from a 28-joint
examination by the study physician, and hs-CRP concentration
or ESR. As a composite marker of long-term improvement in RA
disease activity, we calculated the proportion of Reunion partici-
pants for whom, as compared to baseline, DAS-28-CRP
decreased and RA medication usage did not increase (i.e., no
increase in dose and/or number of medications).

Patient-reported outcomes. Patient-reported outcomes
included medical history and measures of physical health, physi-
cal function, mental health, pain, and fatigue derived from the
Patient-Reported Outcomes Measurement Information System
(PROMIS) bank (https://commonfund.nih.gov/promis/index).
Questionnaires for patient-reported outcomes were completed
online using REDCap.19 Questionnaires were scored using
“response pattern scoring” according to PROMIS scoring man-
uals to calculate individual T-scores for each outcome measure.

Cardiometabolic disease risk. Cardiometabolic disease
risk was evaluated with a composite metabolic syndrome Z-score
(MSSc). MSSc is a continuous weighted score of five metabolic
syndrome components: waist circumference, mean arterial blood
pressure, fasting blood glucose, triglycerides (TG), and high-
density lipoprotein cholesterol (HDL-c). A modified Z-score was
calculated for each individual using continuous differences
between the Adult Treatment Panel III guideline values and partic-
ipant values, with normalization to SDs from those who com-
pleted the SWET-RA parent trial.13,20 To reduce the impact of
outlier values and maintain a conservative estimate of intervention
effects, individual MSSc variable values greater than two SDs

from the total cohort mean were excluded from SD and MSSc
calculations. To account for sex-specific Adult Treatment Panel
III criteria, we used sex-specific MSSc equations:

Women’s modified Z score = [(50 − HDL-c)/16.5] + [(TG −

150)/38.5] + [(fasting blood glucose − 100)/11.8] + [(waist circum-
ference − 88)/8.0] + [(mean arterial pressure − 100)/9.1]. Men’s
modified Z score = [(40 − HDL-c)/16.5] + [(TG −150)/38.5] +
[(fasting blood glucose − 100)/11.8] + [(waist circumference −

102)/8.0] + [(mean arterial pressure − 100)/9.1].
As a composite marker of long-term improvement in

cardiometabolic disease risk, we calculated the proportion of
Reunion participants for whom, as compared to baseline, MSSc
decreased and cardiometabolic disease-related medication
usage did not increase (i.e., no increase in dose and/or number
of medications).

Statistical analysis. As the exit surveys are considered a
secondary analysis of the SWET-RA parent trial and as the
SWET-RA Reunion study was an exploratory study design, no for-
mal sample size or power calculations were performed for these
analyses. For the parent trial, sample sizes were calculated to
detect a clinically significant difference in the primary outcome—
absolute MSSc change—between the SWET and CHAT groups
of 2.5 (SD = 2.1); 10 participants per group provided 80% power
at a one-tailed α of 0.05 to detect a group difference of 2.5, in
which each unit difference in MSSc corresponds to a hazard ratio
for CVD of 1.49 (confidence interval: 1.37–1.62).13,21 Due to the
small sample sizes in the present study, we did not perform com-
parative analyses between the parent trial randomization groups
(SWET versus CHAT). Data included in this study were complete
(i.e., without missing values) and analyzed using SAS statistical
software version 9.4. Absolute change scores were calculated as
the Reunion value minus the pre-intervention value. Relative (ie,
percent) change scores were calculated as the absolute change
score divided by the pre-intervention score times 100. Within-
group comparisons of change in outcomes from baseline to
Reunion were assessed using paired t-tests or nonparametric Wil-
coxon signed rank tests, dependent on data normality. Data nor-
mality was assessed with visual inspection and the Shapiro–Wilk
goodness-of-fit test. For assessment of change in RA disease
activity and cardiometabolic outcomes, participants who increased
RA-related medication or cardiometabolic disease-related medica-
tion were removed from the primary results displayed, as these
medications may have impacted the observed outcomes. We have
included Supplemental Table 1, which includes all Reunion partici-
pants regardless of medication status. Data will be shared upon
reasonable request.

RESULTS

Figure 1 provides a flow chart of study participants included
at each timepoint. Of the 21 participants completing the
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SWET-RA parent trial, 17 completed the exit survey. Of the
19 participants invited to the Reunion study, 4 declined
(2 reported lack of time, 1 was not interested, and 1 deferred
due to a recent familial death), and 1 was lost to follow-up. For
the 14 participants who returned for the Reunion study, the mean
(±SD) follow-up time was 1.9 ± 0.5 years. At the Reunion, partic-
ipants were 68.9 ± 5.0 years old with obesity (BMI: 32.3 ± 3.1
kg/m2) and had an average RA duration of 15.6 ± 12.1 years.
Consistent with the parent trial, the majority of participants were
women (78.6%) and White (71.4%) (Table 1). At the Reunion,
two participants reported an increase in RA-related medication
usage (CHAT: two of seven; SWET: zero of seven), and three par-
ticipants reported an increase in cardiometabolic-related medica-
tions (CHAT: one of seven; SWET: two of seven).

SWET-RA parent trial—perceived impact of lifestyle
intervention and intention to sustain behavior change.
Of the 17 participants who completed the exit survey, most felt
the study positively impacted their RA (n = 15). When asked,
“Has the program helped you feel more in control of your RA?
(If so, how?),” most participants noted the benefits the study
had on their RA. A couple of participants noted drastic changes
in their overall well-being.

Participant 3 (P3): “The program has made a positive differ-
ence…. I feel so much better and stronger. I am feeling pleased
and motivated with the weight loss [I] achieved. I am also able to
do all the things I couldn’t do when I first got my diagnosis.”

P25: “I am not as dependent on my family now. I can carry
most things, open most lids, get up and down from the ground,
and I can get on my knees again [which is something] I have not
done in 10 plus years due to the pain [from RA].”

Another mentioned learning pharmacotherapy was not the
only way to help manage RA. P11: “I always thought biologics
were the only way to manage my RA. I am amazed how focusing
more on eating better and exercising can tremendously assist in
managing [my RA] flares.”

Participants were also asked, “Will you continue to practice
the health habits you have gained while participating in this pro-
gram? (If so, what habits?)” All 17 participants reported they
intended to continue the health behaviors they initiated during
the 16-week intervention. Of those who reported specific health
behaviors they intended to continue (n = 14), all reported they
planned to remain physically active, and 11 reported they planned
to maintain a healthy diet.

SWET-RA Reunion—self-reported health behaviors
sustained. At the SWET-RA Reunion, participants reported how
frequently they performed aerobic and resistance exercise, as well
as self-monitoring of steps, body weight, and food intake over the
last six months (Figure 2). Compared to pre-intervention, Reunion
participants reported exercisingmore frequently (50% vs 21.4% less
frequently) andmore intensely (42.8% vs 28.6% less intensely); most
participants endorsed eating less or about the same amount

Figure 1. Flow chart of participants. RA, rheumatoid arthritis;
SWET-RA, Supervised Weight Loss and Exercise Training in Rheu-
matoid Arthritis.

Table 1. Baseline (pre-intervention) characteristics for participants
who completed the original SWET-RA parent trial and the SWET-RA
Reunion study*

SWET-RA parent
trial participants

(n = 20)a

Reunion study
participants
(n = 14)

Age, mean (SD), y 66.7 (5.4) 66.6 (5.1)
Sex, women, n (%) 16 (80.0) 11 (78.6)
Race, n (%)
Black or African

American
7 (35.0) 4 (28.6)

White 13 (65.0) 10 (71.4)
BMI, mean (SD), kg/m2 32.4 (2.9) 32.8 (2.8)
Disease duration,
mean (SD), y

15.2 (10.6) 15.6 (12.1)

Medication use, n (%)
Antihypertensive 14 (70.0) 9 (64.3)
Statin 8 (40.0) 6 (42.9)
Aspirin 3 (15.0) 2 (14.3)
NSAID 8 (40.0) 4 (28.6)
Prednisone 5 (25.0) 4 (28.6)
Hydroxychloroquine 6 (30.0) 3 (21.4)
Methotrexate 11 (55.0) 8 (57.1)
Leflunomide 2 (10.0) 1 (7.1)
TNFi 11 (55.0) 8 (57.1)

*BMI, body mass index; NSAID, nonsteroidal anti-inflammatory
drug; SWET-RA, Supervised Weight Loss and Exercise Training in
Rheumatoid Arthritis; TNFi, tumor necrosis factor inhibitor.
aData presented for the 20 participants included in the original
SWET-RA primary analyses.
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(92.9%) and choosing healthier food options (85.7%). A total of 50%
of Reunion participants reported they often (one to two times per
week) or regularly (more than two times per week) participated in
aerobic exercise, whereas 71.4% reported they only occasionally
(two to four times permonth) or never participated in resistance exer-
cise. Regarding self-monitoring, most Reunion participants (71.4%)
often or regularly monitored steps and body weight, whereas
71.4% reported they seldom (less than two times per month) or
never monitored food intake.

SWET-RA Reunion—barriers to sustained health
behaviors. In addition to self-reported health behaviors, partici-
pants reported barriers to sustaining those behaviors (Figure 3).
In total, 5 of 14 participants reported no barriers to sustaining
health behaviors. Nine Reunion participants reported barriers to
sustained health behaviors. The most commonly reported bar-
riers were lack of self-motivation (n = 5), illness or injury (n = 4),
family obligations (n = 2), and travel (n = 2). Three participants
reported multiple barriers to maintaining health behaviors.

SWET-RA Reunion—RA disease activity. Compared to
pre-intervention, 10 of the 14 Reunion participants (CHAT: 4 of
7; SWET: 6 of 7) experienced a long-term improvement in RA,
defined as a decrease in DAS-28-CRP and no increase in RA-
related medication usage. For the 12 participants who did not
increase RA-related medications, both DAS-28 measures signif-
icantly improved compared to pre-intervention values (DAS-
28-CRP change: mean −1.0 ± SD 0.9; P = 0.002; Figure 4A
and DAS-28-ESR change: mean −1.3 ± SD 0.9; P = 0.0004).
Mean pre-intervention and Reunion values for each RA disease
activity assessment are presented in Table 2. The mean relative
change scores for each DAS-28 component are displayed in
Figure 4B. The relative change in the number of tender and swol-
len joints (P = 0.023), hs-CRP (P = 0.016), and ESR (P = 0.041)
significantly improved, whereas the relative change in patient-
reported global health assessment trended toward significance
(P = 0.08) with high variability. Supplemental Table 1 includes
changes in RA disease activity among all Reunion participants.
Supplemental Table 2 includes changes in RA medication usage
among Reunion participants.

Figure 2. Number of participants reporting the frequency of sustained health behaviors. Never = not at all. Seldom = less than 2 times per
month. Occasionally = 2 to 4 times per month. Often = 1 to 2 times per week. Regularly = more than 2 times per week.
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SWET-RA Reunion—patient-reported outcomes.
Self-reported physical health, physical function, mental health,
cognitive function, pain intensity, and fatigue did not show signifi-
cant differences from pre-intervention to the Reunion timepoint
(Table 2).

SWET-RA Reunion—cardiometabolic disease risk.
Compared to pre-intervention, 8 of the 14 Reunion participants
(CHAT: 5 of 7; SWET: 3 of 7) experienced a long-term improve-
ment in cardiometabolic disease risk, defined as a decrease in
MSSc and no increase in cardiometabolic disease-related medica-
tion usage. For the 11 participants who did not increase cardiome-
tabolic disease-related medications, MSSc significantly improved
by a mean of −1.6 ± SD 2.4 compared to pre-intervention values
(P = 0.05; Figure 4C). Mean pre-intervention and Reunion values
for each cardiometabolic disease risk assessment are presented
in Table 2. Figure 4D displays the mean relative change from base-
line to the Reunion for each MSSc component; mean arterial pres-
sure (P = 0.019) and fasting glucose (P = 0.014) significantly
improved compared to pre-intervention values, whereas TG
trended toward a significant improvement (P = 0.08). Supplemental
Table 1 includes changes in cardiometabolic disease risk parame-
ters among all Reunion participants.

DISCUSSION

Following the 16-week SWET-RA intervention, older adults
with RA and overweight or obesity endorsed the intervention
as having a positive impact on their RA and intended to
continue practicing the healthy habits they learned while in the

study. Two years following the SWET-RA study, most individuals
continued to participate in aerobic exercise, self-monitoring
steps, and self-monitoring body weight. On the other hand, most
participants reported rarely participating in resistance exercise
and self-monitoring food intake. For individuals reporting barriers
to maintaining health behaviors, the most common were lack of
self-motivation and illness or injury. Compared to pre-intervention,
most participants experienced an improvement or maintenance
of RA disease activity, cardiometabolic disease risk, and patient-
reported outcomes two years following the original SWET-RA
intervention.

There have been a few follow-up studies similar to the
SWET-RA Reunion, such as a two-year follow-up study of Plants
for Joints—a 16-week intervention including a whole-food, plant-
based diet, exercise, and stress reduction among individuals with
RA or metabolic syndrome–associated hip or knee osteoarthritis
(MSOA).22 Of the original 141 participants, 92 (62% RA and
69% MSOA of the original participants) completed the follow-up
study. Compared to the start of the intervention, at two years,
the 48 RA participants experienced significant improvements in
DAS-28-CRP, DAS-28-ESR, and CRP (mean changes: −1.1
points, −0.9 points, and −1.2 mg/L, respectively); 65% of these
participants improved DAS-28 with stable or less medication
use compared to pre-intervention.22 Similarly, SWET-RA Reunion
participants significantly improved DAS-28-CRP, DAS-28-ESR,
and hs-CRP compared to pre-intervention, and the majority of
participants (71%) improved DAS-28-CRP without increasing
the dose and/or number of RA-related medications. Although
exploratory in nature with small sample sizes, these follow-up
studies provide evidence supporting the clinical importance of

Figure 3. Number of participants by each self-reported barrier to sustained behavior change at the two-year follow-up. Note: Participants could
check all barriers that applied to them.
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Figure 4. Change in disease activity and cardiometabolic risk in older patients with RA and overweight/obesity following diet and exercise life-
style interventions (SWET or CHAT) at the two-year Reunion study. (A) Graphs show absolute changes in disease activity (DAS28-CRP) from
pre-intervention (closed circle) to 4 months post-intervention (open triangle) to 28-month Reunion (open rhombus) in individual RA participants
who did not increase RA-related medications between post-intervention and Reunion assessments (n = 12). (B) Graphs show relative (%) change
from pre-intervention to reunion in DAS28 components. (C) Graphs show absolute changes in metabolic syndrome Z score from pre-intervention
(closed circle) to 4 months post-intervention (open triangle) to 28-month Reunion (open rhombus) in individual RA participants who did not
increase cardiometabolic disease-related medications between post-intervention and Reunion assessments (n = 11). (D) Graphs show relative
(%) change from pre-intervention to reunion in metabolic syndrome score components. *P < 0.05 for within-group absolute change comparisons.
CHAT, Counseling Health as Treatment; CRP, high-sensitivity C-reactive protein; DAS28, Disease Activity Score in 28 joints; HDL, high-density
lipoprotein; RA, rheumatoid arthritis; SWET, Supervised Weight Loss and Exercise Training.
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lifestyle-based programs for long-term RA clinical care. Both
Plants for Joints and SWET-RA employed a modest intervention
duration (four months) yet were associated with sustained
improvements in disease activity, which persisted two years after
the intervention concluded. The improvements in disease activity
were observed despite variation in the degree of maintenance of
healthy lifestyle behaviors beyond the interventions. In Plants for
Joints, almost half of the RA participants reported maintaining life-
style intervention recommendations two years later, with greater
proportions adhering to the PA and diet-specific recommenda-
tions (61% and 84%). For the SWET-RA Reunion, frequency of
participation in individual health behaviors was highly variable;
however, when asked to compare their health behaviors before
enrolling in the intervention, most participants reported exercising
more frequently and intensely and reported consuming less or
about the same amount of food with healthier options. Taken
together, the persistent behavioral and physiologic changes—
observed even in the presence of reductions in RA medication
usage—indicate a possible protective effect of lifestyle interven-
tions for improved long-term clinical care.

In the original SWET-RA intervention, improvements in RA
disease activity were most strongly associated with muscle
strength gains (assessed as isometric knee extension average
torque, with improvements presumably a result of the resistance
training component).13 Interestingly, the SWET-RA Reunion par-
ticipants experienced continued improvements in RA disease
activity despite poor maintenance of resistance training over the
ensuing two years. As we did not perform strength assessments
as part of the Reunion study, we cannot determine whether sus-
tained disease activity benefits are related to the maintenance of
muscle strength. This mechanism is plausible, notwithstanding
an expected loss of muscular strength once resistance training
participation ends. In a three-year follow-up study of patients with
RA who completed a 24-week high-intensity progressive resis-
tance training program (N = 9),23 the training-induced improve-
ment in maximal voluntary isometric knee extensor strength
immediately following the intervention was lost. However, the
return to pre-intervention muscular strength may still be consid-
ered a long-term benefit, mitigating the expected age-related
decline in strength over the three-year follow-up period.24

Table 2. Outcome measures at baseline (pre-intervention) and two-year follow-up for SWET-RA Reunion
participants*

Pre-intervention Reunion P-value

Anthropometric assessments (n = 14)
Body mass, kg 84.5 (8.2) 82.9 (10.1) 0.25
BMI, kg/m2 32.8 (2.8) 32.3 (3.1) 0.33
Minimal waist circumference, cm 99.4 (6.6) 98.5 (10.1) 0.66

RA disease activity assessments (n = 12)a

DAS-28-ESR 3.7 (1.0) 2.4 (1.2) 0.0004
DAS-28-CRP 3.2 (1.1) 2.2 (0.9) 0.002
Tender joints, n 3.0 (4.3) 1.3 (2.9) 0.017
Swollen joints, n 3.3 (3.7) 1.1 (2.3) 0.023
Patient global assessment VAS, mm 30.2 (23.3) 16.0 (15.6) 0.10
hs-CRP, mg/L 8.9 (12.1) 4.8 (5.6) 0.016
ESR, mm/h 27.9 (24.3) 18.8 (27.9) 0.08

Patient-reported outcome assessments (n = 14)
PROMIS–physical health, T-score 48.4 (7.0) 47.2 (9.6) 0.91
PROMIS–physical function, T-score 42.2 (5.7) 44.0 (8.5) 0.21
PROMIS–mental health, T-score 52.5 (7.6) 52.8 (8.6) 0.80
PROMIS–cognitive function, T-score 50.8 (8.7) 52.0 (9.4) 0.59
PROMIS–pain intensity, T-score 46.1 (6.3) 45.4 (9.7) 0.78
PROMIS–fatigue, T-score 49.1 (7.2) 47.7 (9.1) 0.47

Cardiometabolic disease risk assessments (n = 11)b

MSSc, Z-score −1.6 (2.2) −3.2 (2.4) 0.05
Total cholesterol, mg/dL 198.8 (44.7) 162.4 (31.6) 0.001
LDL-c, mg/dL 107.5 (33.8) 83.5 (24.9) 0.013
HDL-c, mg/dL 72.7 (23.6) 62.3 (18.2) 0.004
Triglycerides, mg/dL 105.0 (42.8) 91.1 (34.4) 0.08
Fasting plasma glucose, mg/dL 100.4 (11.5) 94.2 (5.8) 0.014
Mean arterial pressure, mmHg 95.9 (8.2) 88.1 (6.9) 0.008

*Data presented as mean (SD); bold values indicates significant change from pre-intervention to Reunion (P < 0.05).
BMI, body mass index; CRP, C-reactive protein; DAS-28, Disease Activity Score in 28 joints; ESR, erythrocyte sedi-
mentation rate; HDL-c, high-density lipoprotein cholesterol; hs-CRP, high-sensitivity CRP; LDL-c, low-density lipopro-
tein cholesterol; MSSc, modified metabolic syndrome Z score; PROMIS, Patient-Reported Outcomes Measurement
Information System; RA, rheumatoid arthritis; SWET-RA, Supervised Weight Loss and Exercise Training in Rheuma-
toid Arthritis; VAS, visual analog scale.
aData presented for 12 of the 14 participants who did not increase RA-related medications.
bData presented for 11 of the 14 participants who did not increase cardiometabolic-related medications.
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Although maintenance of health behaviors was less frequent
than intended upon intervention conclusion, health behavior
engagement exceeded activity before the SWET-RA parent trial.
Our findings are consistent with those from a health-enhancing
PA support program for individuals with RA.25 Year 1 of the pro-
gram included a gym membership and the following recommen-
dations: (1) at least two weekly strength training sessions (circuit
training provided by the gyms), (2) PA of at least moderate intensity
≥30 min for the five remaining days of the week, and (3) biweekly
support group sessions using goal-setting, planning, and follow-
up according to social cognitive theory. Designed to promote and
assess maintenance, year 2 of the program included gym mem-
bership, but without ongoing, formal support. After the end of year
2, approximately one-fourth of the participants sustained regular
aerobic and resistance (circuit training) exercise; most participants
maintained improvements in health perception and physical func-
tion. When asked about the perceived value of different program
components, the highest values were rated for circuit training, daily
PA, and short text message reminders, whereas step registration
and walk tests to self-monitor aerobic capacity were the lowest.25

Similarly, the SWET-RA Reunion participants did not receive ongo-
ing support after completion of the 16-week remotely delivered
intervention, yet 50% reported sustaining aerobic exercise, 71.4%
self-monitored steps, and 71.4% self-monitored body weight two
years later. In contrast, resistance exercise was not maintained.
Thus, maintenance of resistance exercise may be enhanced with
longer intervention durations (52 vs 16 weeks), facility-based
(vs remote) mode of delivery, and promoting a greater perceived
value of the circuit or resistance training.

In general, maintaining a healthy lifestyle is challenging for all
individuals, let alone individuals with RA. Maintenance of health
behaviors can be enhanced by improving participants’ self-
control and behavioral capability strategies (i.e., understanding
and having the skills to perform a behavior—social cognitive
theory), as shown in a systematic review of PA maintenance strat-
egies. The review demonstrated that studies employing self-
control and behavioral capability strategies were associated with
greater PA maintenance—which likely can translate to mainte-
nance of other health behaviors beyond PA.26 Self-control strate-
gies such as self-monitoring steps and individualized step-based
goals were among the most successful in helping participants
maintain self-motivation and achieve personal goals.26–32 SWET-
RA Reunion participants self-reported sustained aerobic exercise
and self-monitoring steps two years following the intervention.
However, despite intentions, performing resistance exercise and
self-monitoring dietary intake were less maintained, perhaps indi-
cating RA-specific challenges for these behaviors. Thus, future
studies should employ self-control and behavioral capability strat-
egies to enhance postintervention health behavior maintenance.
In addition, future work should assess whether the acquisition of
these behavioral capabilities improves maintenance of resistance
exercise and self-monitoring dietary intake.

To the best of our knowledge, this study is among the first to
descriptively examine whether the intention to continue health
behaviors translates to maintenance of health behaviors, what
barriers interfere with health behavior maintenance, and whether
health outcomes are maintained two years after completion of
an exercise and weight loss intervention for older individuals with
RA. However, we acknowledge this analysis comes with limita-
tions. Our small sample size precluded comparing two-year
behaviors and outcomes for the original SWET-RA intervention
groups (SWET vs CHAT) or determining the relative impacts of
aerobic exercise, resistance exercise, and dietary modification.
The average age of participants enrolled in the SWET-RA parent
trial was 60 to 80 years old; thus, findings from the parent trial
and the Reunion may not be generalizable to younger adults with
RA. Compared to the parent trial, the battery of assessments
conducted for Reunion was limited (e.g., no objective PA monitor-
ing, cardiopulmonary exercise testing, body composition, or
strength testing). We cannot account for changes in daily life
before and after the COVID-19 pandemic, as the parent trial took
place during the pandemic and the Reunion occurred
post-pandemic. Last, although we had survey response data
from participants, we do not have qualitative data to support our
understanding of participants’ perspectives. Future work should
include a qualitative or mixed-methods approach to expand on
participant perspectives on their ability to maintain health behav-
iors beyond a structured intervention.

Following the 16-week SWET-RA intervention, older adults with
RA and overweight or obesity endorsed the intervention as having a
positive impact on their RA and intended to continue practicing the
healthy habits they learned while in the study. Two years later,
SWET-RA Reunion participants self-reported sustaining aerobic
exercise and self-monitoring steps. However, performing health
behaviors such as resistance exercise and self-monitoring dietary
intake were less maintained. Nonetheless, as compared to pre-
intervention, SWET-RA Reunion participants experienced sustained
improvements in RA disease activity and maintenance of patient-
reported outcomes. Improvements in cardiometabolic outcomes
were maintained on average, yet there was individual variability
across outcomes. These findings highlight the importance of includ-
ing lifestyle modification programs (even if only short-term) in the
comprehensive management of RA.
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