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in barriers to implementation
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Abstract

Background: Given the significant burden of metabolic and functional diseases in rheumatoid arthri-
tis, the American College of Rheumatology (ACR) released lifestyle guidelines in 2022 for exercise, 
rehabilitation, diet, and additional interventions in rheumatoid arthritis. This study aimed to investi-
gate real-world implementation post-guidelines to identify gaps in adherence, as well as future direc-
tions for guideline-based interventions.
Methods: A retrospective chart review of adult patients presenting to the rheumatology department 
was performed at the institution between November 15, 2022, and February 15, 2023, the 3 months 
immediately following guideline release. Information on demographics, comorbidities, disease con-
trol, and immunomodulatory therapy was obtained. Referral patterns for physical therapy, occupa-
tional therapy, and behavioral health were reviewed, as well as recommendations for exercise and a 
Mediterranean diet. The baseline referral patterns were also examined in the year prior to guideline 
release for both rheumatology and non-rheumatology providers.
Results: This study included 791 individuals. In the post-guideline period, 3.5% of the patients received 
recommendations for an exercise program from a rheumatology provider, and 3.2% and 0.5% received 
referrals to physical therapy (PT) and occupational therapy (OT), respectively. Post-guideline dietary 
recommendations for the Mediterranean diet were provided to 0.5% of patients, while referrals to 
weight loss clinics and behavioral health services were less frequent, each being 0.1%.
Conclusion: At 3 months post-guideline release, adherence to the 2022 ACR lifestyle guidelines was 
low. Additional guideline education for providers and a reduction in barriers to implementation are 
needed.
Keywords: Lifestyle guideline, quality improvement, rheumatoid arthritis

Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease affecting 0.5%-1% of the global 
population.1 While RA classically manifests as polyarticular arthritis, the associated inflammation can also 
result in an increased risk of cardiovascular disease (CVD) and mortality with a 1.5-2.0-fold increase in CVD 
compared to the general population, a risk level increase similar to diabetes.2-4 Although 1 in every 5 deaths 
is due to cardiovascular disease in the general population, approximately 30% of patients with RA die from 
cardiovascular disease, making it the leading cause of death in patients with RA.3,5 Therapy with glucocorti-
coids is additionally associated with hypertension, altered lipid profiles, carotid plaque formation, increased 
arterial stiffness, and reduced insulin sensitivity.4 Given the cumulative risks of both the RA-associated 
inflammation and RA therapies, mitigation of cardiovascular risk should be a priority in RA management.

Obesity, an additional major contributor to cardiovascular disease, is also associated with RA.6 There are 
known increases in proinflammatory cytokines in obesity, including tumor necrosis factor, interleukin-6 
(IL-6), and leptin.7,8 Furthermore, sarcopenia, either with or without obesity, is also more prevalent in RA 
patients compared to the general population.9 A 2022 study found that the prevalence of sarcopenia 
among RA patients was 11 times higher compared to reference populations.9 Additionally, sarcopenic obe-
sity was found in 14.2% of RA patients, significantly higher than the 4%-4.5% prevalence found in controls.10 
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Both conditions were linked to reduced physi-
cal function, increased disability, and func-
tional decline in RA patients.10

Although sarcopenia-related disability in RA, 
as well as disability related to chronic pain, 
leads to reduced functional capacity, regu-
lar exercise has been shown to reduce pain, 
enhance physical ability, and improve quality 
of life, mental health, and sleep in patients with 
RA.11 Exercise is also known to decrease pro-
inflammatory cytokines and increase antioxi-
dants, which can mitigate the risk of CVD in RA 
patients.11,12 Among the approaches studied, 
engagement in aerobic exercises has shown 
the strongest benefits.11,13 Additional modali-
ties that have been shown to decrease disease 
severity include whole-body cryotherapy and 
resistance exercises.12,13

Due to the significant burden of cardiovascu-
lar, metabolic, and disability-related morbidity 
and mortality in rheumatoid arthritis, guid-
ance recommending targeted interventions 
to improve outcomes in RA has been devel-
oped over the last several years. The European 
Alliance of Associations for Rheumatology 
(EULAR) developed guidelines in 2021 regard-
ing recommendations for lifestyle manage-
ment of comorbidities and chronic disability in 
several rheumatic conditions, including rheu-
matoid arthritis.14 Subsequently, in 2022, the 
American College of Rheumatology (ACR) 
released guidelines emphasizing the integra-
tion of dietary measures, exercise, rehabilita-
tion, and mental health practices alongside 
standard disease-modifying anti-rheumatic 
drug (DMARD) therapies to mitigate the 
heightened risk of comorbidities and mortality 
associated with RA.15

While the importance of lifestyle interven-
tions in RA is clear, implementation may be 
difficult in practice due to competing priori-
ties in the form of other tasks, such as coun-
seling on high-risk medications, addressing 
other guideline-based care, and prior authori-
zations. A recent simulation study performed 
in primary care demonstrated the need for a 
27-hour workday to fully address guideline-
recommended care for prevention as well as 
acute and chronic disease.16 High workloads 
and physician shortages have led to a burnout 
rate among rheumatologists of around 50%.17 
Given the demands of clinical practice and the 
need to minimize administrative burden, it is 
important to understand how these guidelines 
are being implemented in real-world practice 
and develop creative strategies to increase 
adherence to guidelines while minimizing 

provider burden. This study aimed to assess 
adherence rates to the 2022 ACR guideline 3 
months after implementation, with an empha-
sis on the diet, exercise, and rehabilitation 
categories. Understanding gaps in adherence 
is necessary to identify future directions for 
guideline-based interventions to increase the 
number of patients with RA receiving lifestyle 
referrals and recommendations.

Material and Methods
We identified patients seen within the 
rheumatology department at 1 urban site of 
the large community health system between 
November 15, 2022, and February 15, 2023, 
the 3 months immediately following guideline 
release. An electronic medical record (EMR)-
extracted report and a manual chart review 
were utilized for data collection. The inclusion 
criteria were patients aged 18 years and older 
with a primary diagnosis of rheumatoid arthritis 
who received care within the rheumatology 
department at the institution from November 
15, 2022, to February 15, 2023. Exclusion criteria 
included patients who died within the study 
period and those who had a rheumatologic 
diagnosis other than rheumatoid arthritis as 
their sole diagnosis. Patients were not excluded 
if they were diagnosed with rheumatoid 
arthritis and other conditions, such as lupus. A 
total of 791 patient charts were analyzed.

Referral patterns by rheumatology and non-
rheumatology providers were analyzed for the 
1-year period pre-guideline release and the 3 
months post-guideline release. A look-back 
of 1 year was utilized given referrals during 
that timeframe could affect referral patterns 
in the 3 months post-guideline. Referrals from 
non-rheumatology providers (any physician or 
advanced practice provider) were included, as 
their recommendations could also influence 
the referral patterns of rheumatology providers. 
Furthermore, including non-rheumatology 
providers allowed a more comprehensive 
understanding of what rehabilitative and 
lifestyle-based referrals patients received 
within the entire health system. No guideline 
awareness intervention for providers occurred 
as part of the study protocol given the desire 
to understand guideline uptake under usual 
conditions.

The retrieved data included patient 
demographics, laboratory values (inflammatory 
markers, lipid panel, hemoglobin A1C, anti-
citrullinated peptide antibodies, rheumatoid 
factor antibodies), additional comorbidities 
(osteoarthritis, type 2 diabetes, gout, psoriasis), 
referrals (weight loss clinic, dietitian, PT, OT, 

behavioral health clinic), and recommendations 
(Mediterranean diet, exercise). Additional data 
included the level of disease control, recent 
steroid need, and current immunosuppressive 
regimens. Disease control levels were 
independently verified by 2 rheumatologists. 
Race was assessed using the recorded race 
within the medical record. This study was 
approved by the ethics committee of Sanford 
Health (decision protocol STUDY00003171, 
February 6, 2023). Informed consent was not 
required for this study given the retrospective 
design. All relevant data are within the paper 
and its supporting information files. Mean 
(SD) values were calculated for all continuous 
variables, and frequency distributions were 
calculated for all categorical variables. Analyses 
were performed using the SAS software V9.4 
(SAS Institute, Cary, NC, USA).

Results
This study included 791 individuals. The 
majority, 614 (77.6%), were female. The mean 
(SD) age of the patients was 62.3 (13.8) years, 
and the mean (SD) BMI was 31.3 (7.5) kg/
m2. The majority of the patients, 739 (94.6%), 
were white. Common comorbid conditions 
included osteoarthritis (53.9%), type 2 diabetes 
mellitus (15.9%), gout (5.1%), and psoriasis 
(3.4%) (Table 1). Table 1 shows that disease 
control varied among patients, with 47.2% of 
patients in clinical remission, 28.4% with low 
disease activity, and 24.4% with moderate-
to-high disease activity. Of the patients, 
55.6% received biologic or synthetic-targeted 
DMARD therapy, whereas 38.4% received 
conventional DMARDs alone. Of the patients, 
2.3% were prescribed steroids alone, and 3.7% 
did not receive immunomodulatory therapy.

Table 2 summarizes the number and 
percentage of patients who received 
lifestyle recommendations and referrals by 
rheumatologists within 3 months of guideline 
release. In the post-guideline period, 3.5% of 
the patients received recommendations for 
an exercise program from a rheumatology 
provider, and 3.2% and 0.5% received referrals to 
PT and OT, respectively. Post-guideline dietary 
recommendations for the Mediterranean 
diet were provided to 0.5% of patients, while 
referrals to weight loss clinics and behavioral 
health services were less frequent, each being 
0.1%. Although it was unable to directly 
compare pre- and post-guideline rates, the 
referral patterns in the year prior to guideline 
release demonstrated a relatively low level of 
baseline referrals, suggesting that a high rate of 
pre-guideline referrals was not the reason for 
low post-guideline referrals (Table 3).
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Discussion
The findings of this study highlight the state 
of adherence to the 2022 ACR guidelines for 
exercise, rehabilitation, diet, and integrative 
interventions for RA in a real-world clinical 
setting. To the authors’ knowledge, this 
study provides the only real-world data on 
adherence to the 2022 ACR guidelines. The 

findings indicate that despite the emphasis 
placed on these modifications, there remains 
a notable gap in the implementation of these 
practices.

The strongest recommendation found in 
the 2022 ACR guidelines was engagement 
in exercise, which can mitigate the higher-
than-average risk of CVD and sarcopenic 
obesity found in patients with RA.15 Exercise 
promotes muscle strength and aids in weight 
loss, thereby improving mobility, func-
tionality, and quality of life.10,11 A random-
ized trial showed significant improvement 
in C-reactive protein and truncal fat in the 
exercise intervention group. They also found 
improved V02Max levels, which have been 
shown to reduce the prevalence and sever-
ity of CVD in patients with RA.18-20 Additional 
studies have reported similar improvements 
in cardiorespiratory rates in patients with RA 
in 3-month and 6-month trials assessing aer-
obic and resistance training.19,20 Despite this 
evidence and the strong ACR recommenda-
tion for exercise, only 3.5% of the patients in 
this study received the recommendation for 
exercise.

The incorporation of restorative and integrative 
therapies, such as PT and OT, is a key feature of 
the 2022 ACR guidelines.15 A randomized clini-
cal trial showed that patients in PT, particularly 
those in aerobic exercise and strengthening 
programs, experienced notable reductions 
in joint pain and increased knee range of 
motion compared to controls after 8 weeks.21 
Regarding OT, there is strong evidence to sup-
port the effectiveness of “instruction on joint 
protection” and the concept that correct pro-
visional splinting relieves joint pain.22 The data 
showed a limited utilization of these practices, 
with 3.2% and 0.5% of patients receiving post-
guideline referrals to PT and OT, respectively.

Another recommendation in the 2022 ACR 
guidelines is participation in cognitive behav-
ioral therapy.15 Despite even the most aggres-
sive medical management for RA, many 
patients still experience discomforting psy-
chological symptoms.23 A systematic review 
and meta-analysis of 6 randomized control 
trials found that cognitive behavioral therapy 
(CBT) significantly reduces levels of anxiety, 
depression, and fatigue in patients with RA.23,24 
Leeuw et al25 attributed the positive effects of 
CBT to the reduction in fear-avoidance behav-
iors in patients with musculoskeletal disorders. 
Patients with fear-avoidance behaviors often 
avoid certain activities due to fear of pain or 
injury, which can lead to further inactivity and 
exacerbate their disease state. Only 0.13% of 
the patients who visited a rheumatologist 
received a CBT referral post-guideline imple-
mentation in this study.

While the ACR conditionally recommends the 
Mediterranean diet, this study revealed that 
only 0.5% of patients received this recommen-
dation, and no dietician referrals were placed 
post-guideline release.15 Over 50% of the study 
population was diagnosed with either obesity 
or morbid obesity compared to 41.9% of the 
general population.26 The Mediterranean diet 
is associated with a reduced risk of CVD, a con-
cern for RA patients. Thus, besides treating RA, 
the Mediterranean diet may offer additional 

Table 1.  Demographics and Clinical 
Characteristics of Patients Diagnosed with 
Rheumatoid Arthritis

Variables n (%)

Total 791 (100)

Age, mean (±±SD) 62.3 (+/−13.8)

Sex

Female 614 (77.6)

Male 177 (22.4)

Race

Asian 3 (0.4)

Black 6 (0.8)

American Indian/Alaska Native 33 (4.23)

White 739 (94.6)

Disease Control

Clinical remission 373 (47.2)

Low disease activity 225 (28.4)

Moderate-to-high disease 
activity

193 (24.4)

Comorbid Conditions

Osteoarthritis 426 (53.9)

Gout 40 (5.1)

Psoriasis 27 (3.4)

Type 2 diabetes mellitus 126 (15.9)

Body mass index (kg/m2), 
mean (±±SD)

31.3 (+/− 7.5)

Underweight (<18.5) 6 (0.8)

Normal (18.5-24.9) 158 (20.0)

Overweight (25-29.9) 207 (26.2)

Obesity (30-39.9) 316 (39.9)

Morbid obesity (40) 92 (11.6)

Underweight (<18.5) 12 (1.5)

Missing 6 (0.8)

Immunomodulatory Therapy

Biologic or synthetic-targeted 
DMARD

440 (55.6)

Conventional DMARDs only 304 (38.4)

Steroid only 18 (2.3)

None 29 (3.7)

Table 2.  Patients Receiving Lifestyle 
Recommendations and Referrals by 
Rheumatology Within 3 Months of Guideline 
Release

Intervention n (%)

Exercise

Any exercise recommendation 28 (3.5)

Rehabilitation

Physical therapy referral 25 (3.2)

Occupational therapy referral 4 (0.5)

Dietary

Mediterranean diet 
recommendation

4 (0.5)

Dietician referral 0

Additional ​

Behavioral health referral 1 (0.13)

Table 3.  Patients Receiving Referrals for PT, OT and Behavioral Health in the Year Prior To 
Guideline Release

Referral Rheumatology Providers n (%) Non-Rheumatology Providers n (%)

Rehabilitation

Physical therapy 51 (6.4) 109 (13.8)

Occupational therapy 20 (2.5) 45 (5.7)

Additional ​ ​

Behavioral health referral 17 (2.3) 45 (5.7)
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benefits by reducing the likelihood of future 
complications.27,28

To the authors’ knowledge, this study is the 
first to investigate adherence to the 2022 
ACR guidelines and referral patterns between 
rheumatologists and non-rheumatologists in 
a real-world clinical setting. Low adherence 
rates highlight the challenges and barriers 
associated with implementing guideline-rec-
ommended interventions for RA manage-
ment, including competing demands for both 
providers and patients. While this study dem-
onstrated low guideline uptake for measured 
outcomes, it is likely that adherence will gradu-
ally improve over time due to the increased 
adoption of guideline recommendations as 
they become more widely known. However, 
there is room for consideration of targeted 
interventions that are mindful of provider 
burnout and the burden of ensuring adher-
ence to multiple guidelines in practice when 
time is limited.

Improvement in guideline adherence and 
implementation will require a multifaceted 
and multidisciplinary approach. Several 
articles from the perspectives of therapists 
and patients were published alongside 
the ACR guideline.29-32 One patient noted 
the importance of self-management in 
rheumatoid arthritis, which was echoed by 
physical therapists.29,30 The patient article had 
an excellent suggestion to have quick response 
(QR) codes with links to pertinent patient 
articles available in the office.29 Patients would 
then have the opportunity to request specific 
services in which they are interested during 
the visit. The physical therapy article specifically 
cited self-guided programs that have been 
developed for patients with RA by the Arthritis 
Foundation.30 In addition to self-management, 
networking with therapists, dietitians, and 
other lifestyle health professionals is important 
in developing the multidisciplinary and 
coordinated approach that patient’s desire.29-31 
Since the guideline release, the ACR has worked 
to educate providers through a series of several 
ACR on Air podcasts, including 2 on partnering 
with occupational and physical therapists 
and another on the importance of self-
management.33-35 Even prior to the guideline 
release, there were episodes on the effects of 
diet in rheumatic disease as well as the impact 
of exercise.36,37 Future directions for continued 
work could include the implementation of 
integrated nurse navigators providing lifestyle 
intervention, development of order sets for an 
easy referral process, or simple interventions 
such as the creation of lifestyle dot phrases 

that provide patient education on lifestyle 
recommendations.

Continued study of guideline implementa-
tion should include an extended follow-up 
duration to help determine whether adher-
ence patterns evolve over time as physicians 
become more familiar with the guidelines. 
Additionally, expanding the study to encom-
pass multiple healthcare centers would allow 
determination of adherence rates adher-
ence rates and referral patterns across differ-
ent geographical regions and academic and 
community-based practices, where barriers 
to implementation may differ. Another direc-
tion could involve comparing adherence rates 
for ACR guidelines with guidelines for other 
chronic diseases, such as hypertension, which 
could identify common challenges and oppor-
tunities for enhancing guideline adherence 
across disease states. Future research should 
also evaluate the effectiveness of targeted 
interventions (i.e., implementation of educa-
tional programs for providers) in enhancing 
guideline implementation rates.

Study limitations include reliance on descrip-
tive methods, a short follow-up period, uti-
lization of data from a single center, the 
predominantly White population, reliance on 
manual chart reviews, and lack of pre-guide-
line data for exercise and the Mediterranean 
diet. Nonetheless, this study underscores the 
need to investigate barriers hindering the 
implementation of lifestyle interventions in RA 
management. Several factors may contribute 
to the observed low uptake, including patient 
preferences, clinician workload, and the com-
plexity of RA management. Moreover, the 
recent release of these guidelines may require 
additional time for uptake by clinicians.

The adherence to the 2022 ACR lifestyle 
guidelines for RA is low. For the interventions 
studied, there were few referrals and recom-
mendations post-guideline, suggesting a gap 
between guideline publication and implemen-
tation. Although there was more obesity in the 
patients compared to the general population, 
only a handful of patients received dietary 
intervention from their rheumatology clini-
cian.26 Future work is needed to create practi-
cal recommendations for patients with RA that 
balance patient needs and provider workload. 
By addressing these issues, physicians can 
improve disease outcomes and quality of life in 
patients with RA.
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