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ABSTRACT

Research objectives: The aim of this narrative review is to systematize knowledge about the theoretical basis and
effectiveness of behavioral interventions aimed at increasing and maintaining long-term physical activity in patients with
rheumatoid arthritis (RA).

Methods: A narrative review of the available literature was conducted, analyzing key models of behavior change, including
the COM-B model, Self-Determination Theory, and Social-Cognitive Theory, and identifying the main barriers and
facilitators to physical activity in this group of patients.

Key findings: The analysis revealed that traditional medical education is insufficient to induce lasting behavioral change.
Low physical activity results from physical barriers:pain, chronic fatigue; psychological barriers: kinesiophobia, lack of
motivation, depression; and logistical and systemic barriers. The most effective interventions are multi-component and focus
on building self- efficacy and resilience. Positive results are achieved through the implementation of hybrid models, mHealth,
motivational interviewing, and close interdisciplinary collaboration between physicians, nurses, and physiotherapists.
Conclusions: Individualized behavioral strategies are an essential component of comprehensive RA treatment. A holistic
approach, incorporating social and psychological support, allows for the safe integration of exercise into the patient's daily
life, preventing progressive disability and sarcopenia.
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Introduction

Rheumatoid arthritis (RA) is a chronic, systemic (Wu et al., 2022) an autoimmune inflammatory disease
(Brown et al., 2024). Activated T and B lymphocytes, macrophages (Gravallese & Firestein, 2023), synovial
fibroblasts (FLS), and osteoclasts (Yoshitomi, 2019), which produce proinflammatory cytokines such as TNF-
alpha, IL-6, and IL-1 (Ding et al., 2023), are involved in its pathogenesis. Genetic and environmental factors
also play a key role, including smoking (Hahn et al., 2023), higher BMI (Ohno et al., 2020), changes in the
composition of the gut microbiota (Y. Chen et al., 2021), exposure to dust and pollutants (Gumtorntip et al.,
2023), viral infections (Kudaeva et al., 2019), and vitamin D deficiency (Cutolo et al., 2023). Smoking may
act synergistically with genetic predispositions, such as the presence of certain HLA-DRBI alleles, which may
significantly increase the risk of developing rheumatoid arthritis (Terao et al., 2014). Exposure to dust and air
pollution may promote the development of a local inflammatory response within the mucous membranes,
leading to protein modifications, including citrullination, which in turn facilitates the formation of
autoantibodies (De Ocampo et al., n.d.).

Microbiome disturbances may also play a significant role. The presence of pathogenic bacteria in the
oral cavity and gastrointestinal tract, in particular, can initiate processes leading to autoimmune reactions (Y.
Chen et al., 2021). Additionally, the importance of viral infections has been implicated, as they may participate
in mechanisms of molecular mimicry and the activation of genes associated with autoimmunity (Kudaeva et
al.,, 2019). In summary, the pathogenesis of RA results from a complex interaction of genetic and
environmental factors.

This disease ultimately leads to progressive damage to joint structures, reduced mobility (Ye et al., 2025),
and a decreased quality of life (Song et al., 2024). Despite significant advances in pharmacotherapy, many
patients still experience pain, morning stiffness, fatigue, and functional limitations that impede daily activities
(Bergstrom et al., 2025). Pain and fatigue are strongly associated with depression, insomnia, and low physical
activity (Goubran et al., 2025), not just with inflammation itself. Contemporary approaches to RA treatment
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emphasize the need to combine pharmacological treatment with non-pharmacological interventions (Gioia et
al., 2020), among which regular physical activity is key (Z. Li & Wang, 2023).

RA affects a significant percentage of the adult population and remains one of the leading causes of
chronic musculoskeletal disability (Black et al., 2023). The disease's consequences also include decreased
cardiorespiratory fitness, weakened muscle strength, and an increased risk of comorbidities (Figus et al., 2021).
From a physical perspective, this often means gradual reduction in daily activities and avoidance of exercise.

Available data indicate that physical activity levels in patients with RA are typically lower than in the
general population (El Sharkawy et al., 2025), and a significant proportion of patients do not meet the minimum
recommendations for moderate-to-vigorous exercise. The available data emphasize that adherence is as
important as the activity itself, as RA patients often struggle to consistently incorporate exercise into their
lifestyles, preventing them from fully utilizing the therapeutic potential of regular exercise. Fear of disease
exacerbation, the risk of joint damage, and a lack of knowledge about the disease and acceptable levels of
physical activity constitute significant barriers limiting patients' physical activity. Adherence applies to both
spontaneous activity and structured rehabilitation interventions. (Thomas et al., 2023).

Physical activity is an essential element of comprehensive therapeutic management of RA. Regular,
appropriately tailored exercise can improve physical function, reduce pain and fatigue, and support disease
control (Fu et al., 2025). Benefits are observed in both physical performance and fitness (Bilberg et al., 2024),
as well as mental well-being, which translates into greater patient independence (Brady et al., 2023).

The importance of exercise is reflected in current recommendations from scientific societies, including
the ACR (2022) (England et al., 2023)and EULAR (2021) guidelines (Gwinnutt et al., 2023), which emphasize
the need to systematically incorporate exercise interventions into patient care. In clinical practice, physical
activity can impact not only short-term symptom reduction but also long-term health outcomes, such as
maintaining functional independence, limiting the progression of disability, and improving quality of
life.(Brady et al., 2023) (Bilberg et al., 2024).

Despite well-documented health benefits, traditional educational approaches based solely on
information have proven insufficient to permanently change patient behavior. Knowledge alone about the
importance of physical activity rarely leads to regular participation, especially in conditions of chronic pain,
fatigue, and episodic disease exacerbations (Metsios et al., 2023). Shang Xueying et al. demonstrated that
kinesiophobia, or fear of movement, can occur in as many as 65—71% of RA patients and is associated with
increased pain, impaired function, and decreased activity (Xueying et al., 2024).

As a result, increasing attention is being paid to interventions based on behavioral change theories that
consider the patient's motivation, self-efficacy, goals, habits, and social context. Behavioral strategies enable
individualized interventions and support long-term physical activity maintenance (Swirdh et al., 2021).

The aim of this narrative review is to synthesize the theoretical foundations and effectiveness of selected
behavioral strategies for increasing physical activity in patients with rheumatoid arthritis, with a particular
emphasis on their application in clinical practice.

Methodology

This article is based on a narrative synthesis of the scientific literature examining behavioral strategies
for increasing physical activity in patients with rheumatoid arthritis, integrating psychological, clinical, and
technological perspectives.

A targeted literature search was performed in PubMed/MEDLINE, Scopus, Web of Science, and Google
Scholar using keywords related to: rheumatoid arthritis, physical activity, behavior change, behavioral
strategies, self-efficacy, motivational interviewing, mHealth, kinesiophobia, and self-management. Priority
was given to literature published within the last 67 years, supplemented by seminal publications to provide a
robust theoretical foundation.

Systematic and narrative literature reviews, randomized controlled trials, cohort studies, cross-sectional
studies, and qualitative studies evaluating behavioral interventions, as well as barriers and facilitators to
physical activity in RA, were included. Only peer-reviewed scientific articles were included. Additional
sources were identified through hand searching of the bibliographies of key review articles.

Studies were selected for their relevance, methodological quality, and alignment with the review
objectives. Data extraction focused on theoretical frameworks for behavior change (Social Cognitive Theory,
Self-Determination Theory, COM-B model), specific behavioral interventions (motivational interviewing and
self-regulation coaching), the role of digital technologies (wearables, telemedicine), and the reported impact
on physical activity levels, clinical outcomes, and patient empowerment.
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Results

1. Theoretical Foundations of Behavioral Strategies

Effectively increasing physical activity in patients with RA requires an approach that goes beyond
general exercise recommendations (Iken et al., 2026; Larkin et al., 2024; Metsios et al., 2023; Thomsen et al.,
2023). Behavioral interventions are most effective when they are grounded in theories that explain the
mechanisms by which behavioral change is initiated and maintained. This theoretical framework helps identify
determinants of activity, select appropriate intervention techniques, and design programs tailored to the clinical
and psychosocial needs of patients (Larkin et al., 2024).

1.1. Theories of behavior change in the context of physical activity

Effective implementation of exercise interventions for patients with chronic conditions requires a solid
theoretical framework. Well-established rational-cognitive theories play a role in physical activity promotion
models. Among the most commonly used are Social Cognitive Theory (SCT), the Transtheoretical Model of
Change (TTM), and the Theory of Reasoned Action (TRA), with its derivative, the Theory of Planned Behavior
(Matting et al., 2025).

Each of these models emphasizes slightly different psychological mechanisms. Social Cognitive Theory
assumes that learning new behaviors occurs through observing others and anticipating the positive outcomes
of one's own actions. Its key pillar is self-efficacy, or the patient's belief that they possess sufficient competence
to cope with movement challenges despite objective obstacles (Bandura, 1977). The Transtheoretical Model
of Change, on the other hand, conceptualizes lifestyle modification as a process unfolding over time, dividing
it into specific stages: from precontemplation, through contemplation and preparation, to the action and
maintenance phase. Applying TTM allows therapists to tailor their arguments to the patient's current level of
readiness (Prochaska & DiClemente, 1983; Prochaska & Velicer, 1997). The Theory of Conscious Action and
the Theory of Planned Behavior, on the other hand, postulate that the primary driver of action is intention,
which is influenced by personal attitudes toward exercise, subjective norms like pressure and support from the
environment, and perceived control over behavior.(Ajzen, 1991; Fishbein, M., & Ajzen, L. (1975).) In the
rheumatoid arthritis population, this last element is fundamental, as the unpredictable severity of pain
symptoms often drastically weakens patients' confidence in maintaining a regular exercise routine (de Ridder
et al., 2008). The importance of self-efficacy in the treatment process is confirmed by the European EULAR
recommendations, which identify strengthening this competence in patients with arthritis as one of the priority
areas of action in the area of disease self-management (Nikiphorou et al., 2021).

Theories based on a humanistic approach are less frequently used in physiotherapy practice compared
to cognitive models. The most important of these is Self-Determination Theory (SDT), which emphasizes the
quality of human motivation (Matting et al., 2025). According to its assumptions, for behavioral change to be
lasting, an intervention must satisfy three basic psychological needs of the patient: autonomy: the feeling that
activity is one's own choice and not a requirement imposed by a physician; competence: self-confidence; and
relatedness: a sense of connection and support from a therapist or group (Deci & Ryan, 1987; Ryan & Deci,
2000). Strategies that support patient agency and promote autonomous motivation yield significantly better
long-term results than interventions based on external pressure (Fenton et al., 2020).

Theoretical frameworks used in modern physical activity promotion programs increasingly include
integrated behavioral models, such as the Behavior Change Wheel (BCW) along with the COM-B model and
the Theoretical Domains Framework (TDF), which enable the systematic identification of behavioral barriers
and the selection of appropriate techniques to support behavior change (Larkin et al., 2024; Matting et al.,
2025). The COM-B model forms the core of this approach, organizing the factors determining a healthy
lifestyle into three categories: Capability- both physical predispositions and psychological knowledge,
Opportunity- environmental conditions and social support and Motivation- conscious goals and automatic
habits. The BCW supports this model with specific intervention functions, such as education, persuasion, and
modeling, facilitating the design of multicomponent therapies (Michie et al., 2011). The TDF, in turn, expands
these concepts with 14 specific psychological domains, enabling researchers to precisely identify specific
implementation barriers and facilitators in the target population (Cane et al., 2012).

These models have found widespread and practical application in RA research. A prime example of
BCW's use is the PIPPRA study, in which physiotherapists conducted an individualized intervention
supporting individuals with low activity levels. This program, fully based on behavioral techniques such as
goal setting, action planning, and problem-solving, helped patients systematically incorporate movement into
their daily routines (Larkin et al., 2024). Another example from the literature is the intervention described by
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Salmon et al., targeted at RA patients experiencing severe fatigue. This program, based on the combined
framework of BCW, COM-B, TDF, and Self-Determination Theory, aimed to develop patients' ability to self-
manage fatigue through skillful modification of physical activity rather than complete cessation. (Salmon et
al., 2019)This integrated approach demonstrates that simply providing medical information is far from
sufficient unless it is accompanied by precise attention to the patient's self-regulatory abilities, motivation, and
environmental conditions.

The Information-Motivation-Behavioral Skills (IMB) model complements these concepts. It posits that
education alone is completely insufficient unless accompanied by adequate motivation and practical self-
regulatory skills. Knowledge about the disease, social support, and stress-coping strategies influence daily
health choices in RA patients indirectly, by building a strong sense of self-efficacy (J. Chen et al., 2025).

2. Key Barriers to Physical Activity in Patients with RA.

Although regular physical activity is a proven and key component of non-pharmacological treatment for
rheumatoid arthritis (England et al., 2023; Gwinnutt et al., 2023), most patients spend time sedentary and do
not meet global exercise recommendations (El Sharkawy et al., 2025). Understanding the multidimensional
barriers patients face is essential for designing effective and personalized therapeutic interventions. Below is
a comprehensive breakdown of the most common barriers to exercise in this group of patients.

2.1. Symptom and disease barriers

The first and most direct line of resistance to movement is the physical manifestations of the disease
itself. Pain, swelling, and morning stiffness significantly impede functioning, so the overall level of symptoms
experienced can become one of the main reasons for abandoning exercise (Brady et al., 2023; Lee et al., 2025;
Metsios et al., 2023). As demonstrated by Metsios et al., pain and painful, swollen joints are among the
significant factors preventing patients from being active (Metsios et al., 2023). Lee et al. also confirmed that
the severity of disease symptoms t (Lee et al., 2025).

Another problem is fatigue, general exhaustion, and the associated decline in performance and health
(Beider et al., 2024; Brady et al., 2023; Metsios et al., 2023). Research by Beider et al. demonstrated that
severe fatigue occurs in over 64% of patients with rheumatic diseases, which directly and negatively correlates
with their ability to exert themselves (Beider et al., 2024). These results are reflected in the data collected by
Metsios et al., where fatigue was identified as the number one barrier (Metsios et al., 2023).

Moreover, objective clinical indicators have a real impact on patients' physical activity. High disease
activity measured by, among others, DAS28 and RAPID3 scales and poorer physical function reduce the
likelihood of meeting training recommendations (Brady et al., 2023; Lukovic et al., 2024). Lukovic et al.
demonstrated that patients with the lowest levels of physical activity not only have less controlled inflammation
but are also at significantly higher risk of developing sarcopenia. Loss of muscle mass combined with
weakened body function creates a vicious cycle that further discourages patients from attempting to improve
their performance (Lukovic et al., 2024).

2.2. Psychological barriers

Physical symptoms, however, are only part of the problem, as mental barriers can equally effectively
paralyze RA patients. A significant obstacle is a complete lack of motivation to exercise. Research conducted
by Lee et al. identified a lack of internal drive as the most common barrier overall, cited by nearly 47% of
participants (Lee et al., 2025).

This motivation deficit, however, often has a deeper, anxiety-related root, known as kinesiophobia, an
irrational fear of movement and potential injury (SH, 1990). Research by Lukovic et al. alarmingly indicates that
kinesiophobia affects up to 65.2% of the RA population. (Lukovic et al., 2024). Patients are deeply convinced that
any exercise will directly damage their joints, destroy cartilage, or trigger a painful exacerbation of the disease
(Lukovic et al., 2024; 1. B. Oztiirk et al., 2021). Thomsen et al. observed that this fear of joint degradation is a
significant reason why patients refrain from engaging in physical activity (Thomsen et al., 2023).

Persistent pain restrictions also impact broader psychological states, provoking the development of
depression, generalized anxiety, and pain catastrophizing, which are significant demotivators (Beider et al.,
2024; Lukovic et al., 2024). Beider et al. demonstrated that depression and anxiety disorders are strongly and
directly linked to physical inactivity. The same analysis demonstrated that patients with comorbid depression
had significantly higher rates of extreme sedentary behavior than those without mood disorders (Beider et al.,
2024). Lukovic et al. also confirmed that severe depressive symptoms, measured with the PHQ-9, were found
in patients with the lowest levels of physical activity (Lukovic et al., 2024).
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2.3. Environmental and organizational barriers

Even patients with good intentions and relatively low pain levels encounter challenges related to external
and systemic factors. Weather conditions are a significant deterrent, often exacerbating the subjective
experience of joint stiffness (Lee et al., 2025; New-Tolley et al., 2026). Furthermore, there is a lack of access
to appropriate and safe exercise spaces (Marley et al., 2025; New-Tolley et al., 2026).

Costs, lack of free time for regular training and difficulties in commuting to rehabilitation facilities may
also be a serious logistical limitation. (Bell et al., 2022; O. Oztiirk et al., 2026)Iken et al. point out that financial
uncertainty about what insurance actually covers effectively inhibits patients from engaging in long-term
exercise therapy (Iken et al., 2026).

Finally, it's important to highlight errors and omissions at the healthcare organization level itself. Inconsistent,
general, and often devoid of empathy, exercise recommendations provided in clinics leave patients feeling lost.
Ester et al. defined this problem as information overload (Ester et al., 2025). During a short medical visit, patients
are bombarded with information about blood tests and pharmacotherapy, leaving the topic of exercise marginalized,
and the fatigued patient unable to absorb subsequent recommendations (Ester et al., 2025; Lehtomaki et al., 2025).
Standardized and non-personalized physical activity advice is perceived by patients as insufficient because it fails
to address their specific barriers, such as fear of joint damage, fatigue, or pain (Thomsen et al., 2023). This problem
is further exacerbated by unclear eligibility criteria for specialized physiotherapy programs and a shortage of
appropriately trained therapists (Iken et al., 2026).

3. Factors that facilitate physical activity

In terms of individual factors, the foundation that helps RA patients engage in exercise is solid
knowledge about how exercise positively impacts their overall health and improves their mood (Lee et al.,
2025; Metsios et al., 2023). According to research by Metsios et al., awareness of the potential for improving
overall fitness and physical performance is one of the strongest motivators for exercise (Metsios et al., 2023).
Equally important is the patient's internal belief that they can exercise completely safely, which, combined
with a high sense of self - efficacy, gives them confidence in their own ability to undertake and maintain
exercise (Houge et al., 2024; Lee et al., 2025). Furthermore, individuals with objectively lower inflammatory
activity, experiencing less pain and fatigue, and reporting a higher quality of life, are significantly more likely
to regularly follow exercise recommendations (Andersson et al., 2025; Lukovic et al., 2024).

From a psychological perspective, Andersson et al. demonstrated that a powerful factor in motivating
people to exercise, especially in people with significantly impaired physical function, is a sense of
empowerment (Andersson et al., 2025). This includes the ability to set realistic goals, good body knowledge,
and a genuine willingness to change habits (Anderson & Funnell, 2010; Bravo et al., 2015). Thomsen et al.,
on the other hand, demonstrate that patients are usually able to fully engage in physical activity only after
undergoing the psychologically challenging process of accepting their illness (Thomsen et al., 2023). The
process of mentally accepting the limitations resulting from RA and integrating physical activity with the
patient's new identity promote the development of empowerment, which allows patients to autonomously and
flexibly adapt the form of exercise to their current health capabilities.(Andersson et al., 2025; Houge et al.,
2024; Thomsen et al., 2023).

In terms of professional support, patients report the need for clear and individualized recommendations
from members of the medical team. Nurses are often the preferred source of support for everyday issues and a
natural partner for lifestyle discussions, while physiotherapists are responsible for precisely tailoring exercises
to the patient's clinical condition (Lehtomaki et al., 2025). It is also crucial that exercise programs be led by
specialists and instructors with in-depth knowledge of the pathophysiology of RA, ensuring safety and
protecting patients from the fear of triggering a painful flare (Iken et al., 2026; Lehtomaki et al., 2025; Thomas
et al., 2023; Thomsen et al., 2023).

In the context of supervised support, increasing emphasis is being placed on programs utilizing proven
psychological models such as SDT. This model assumes that human motivation is not uniform but forms a
fluid continuum: from amotivation, through various forms of extrinsic motivation, such as exercising under
peer pressure, medical orders, or guilt, to the highly desirable, autonomous motivation. In this latter, most
effective form, the patient undertakes exercise voluntarily, deriving enjoyment from it and perceiving its deep
alignment with their own values. Interventions based directly on behavior change techniques, researched by
Larkin et al. in the PIPPRA project, focus on building lasting habits by developing self-control skills. In this
model, the physiotherapist moves away from the role of a person merely dictating exercises and becomes a
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facilitator, teaching the patient to collaboratively set goals, create contingency plans, address ongoing pain
issues, and continuously monitor their own progress (Larkin et al., 2024).

Tools that can facilitate the implementation of the above models include mHealth technologies and
tracking devices, such as discreet activity monitors, such as accelerometers that count steps. Because they do
not negatively interfere with the patient's daily life, they can be an effective motivational tool based on
immediate feedback (Bannell et al., 2024; Jacquemin et al., 2018; Larkin et al., 2024). Participation in group
exercise sessions can also be helpful, as they provide peer support and can prevent social exclusion, beyond
the purely physical aspect (Davoodifard et al., 2025; Swéardh et al., 2020; Thomas et al., 2023).

Unfortunately, in everyday clinical practice, patients regularly encounter inconsistent and superficial
advice that lacks the necessary individualization. Ester et al. highlight the phenomenon of information overload.
During a typically short medical visit, patients receive such an overwhelming dose of information about the
disease itself, medications, and laboratory results that even broaching the topic of physical activity only induces
defensive cognitive fatigue (Ester et al., 2025). For this reason, the researchers conclude that routinely handing
out dry informational leaflets to patients, without providing support in implementing the recommendations, is
an ineffective tool for achieving lasting changes in exercise habits (Ester et al., 2025; Hasanica et al., 2020).

4. The role of self-efficacy and motivation

Self-efficacy is one of the most important predictors of initiating and maintaining physical activity in
RA. Patients who believe they can exercise despite symptoms and limitations are more likely to initiate activity,
cope better with relapses, and are less likely to discontinue the program. As Hsiao et al. demonstrated, a deep
belief in one's own ability to cope with the disease is a critical factor, allowing patients to overcome fear of
pain and engage in regular physical activity (Hsiao et al., 2024). The importance of this phenomenon is
explained by the IMB model, analyzed by Chen et al. In this model, self-efficacy is not just an isolated feature
but serves as a central mediator. It is this self-efficacy that translates the patient's knowledge about the disease,
stress coping strategies, and received social support into self-management behaviors, including engagement in
physical activity (J. Chen et al., 2025). Additionally, Zhou et al. prove that a higher sense of self-efficacy,
occurring in tandem with mental resilience, creates a specific buffering chain that protects the patient's overall
quality of life (QoL) from the destructive impact of chronic fatigue (Zhou et al., 2024).

Equally important to the patient's sense of efficacy itself is the quality of their motivation, as described
by SDT. Using this model, Kim et al. demonstrated that autonomous motivation, based on a deep, personal
belief in the value of exercise, rather than external pressure from a doctor or guilt, directly determines the level
of physical activity undertaken in women with RA. They also demonstrated that for patients to develop such
autonomous motivation, it is necessary to satisfy their basic psychological needs and receive autonomy support
from medical staff. These (Kim et al., 2023) conclusions align with the findings of Houge et al., who emphasize
that internalization of goals protects patients from premature abandonment of exercise recommendations
(Houge et al., 2024).

A key element of the change process is self-regulation skills: setting goals, monitoring progress,
planning responses to barriers, and modifying the plan during disease flares. Developing these competencies
can increase a patient's sense of control and support empowerment, which translates into more stable patterns
of physical activity (J. Chen et al., 2025; Oh et al., 2024).

Building this understanding of agency and self-regulation skills requires modernly designed
interventions that depart from traditional prescriptions. Contemporary research clearly promotes multi-
component and digital solutions. Oh et al. demonstrated in their study that mHealth-based programs combining
education with daily symptom monitoring via e-diaries and coaching support via telephone calls significantly
increase self-efficacy in symptom control and reduce depression levels, which translates into a more active
lifestyle (Oh et al., 2024). Similarly, Knudsen et al. demonstrated that structured, digital patient education is
significantly more effective in building long-term self-efficacy than standard, one-time face-to-face counseling
because it provides patients with the space and tools to self-manage their illness (Knudsen et al., 2024). It is in
such models that patients more effectively practice behavior change techniques, such as goal setting and
progress monitoring, described earlier in the PIPPRA project (Larkin et al., 2024).
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5. The Complexity of Assessing Physical Behavior and Types of Motivation

When analyzing the effectiveness of behavioral interventions in patients with RA, particular attention
should be paid to the way physical activity itself is defined and measured. Research indicates that patients
often perceive their involvement in physical activity differently than objective medical guidelines indicate
(Hamy et al., 2025; Houge et al., 2024; Steultjens et al., 2023; Yu et al., 2015). In a cross-sectional study by
Houge et al., physical activity in RA patients was assessed using two different measures: meeting rigorous
aerobic recommendations: a minimum of 150 minutes of moderate exercise or 75 minutes of vigorous exercise
per week, and being in the so-called maintenance stage of the TTM. The results revealed significant cognitive
dissonance in patients: as many as 58% of the study participants believed they were in a phase of sustained,
regular physical activity, yet in this group, over half (55%) actually did not meet clinical recommendations
regarding the minimum duration and intensity of aerobic training (Houge et al., 2024). This shows that
behavioral interventions must precisely define movement goals, because the patient's subjective feeling of
being active, through daily, short, low-intensity walks, does not always translate into achieving the amount of
movement necessary to obtain full benefits.

Crucially from an SDT perspective, this phenomenon is strongly correlated with the quality of
motivation, as measured by the Relative Autonomy Index (RAI). A high RAI, indicating deep, internalized,
and intrinsic motivation to exercise, can be a strong and stable predictor of physical activity (Houge et al.,
2024; Videm et al., 2022). From a clinical perspective, this means that an appropriately internally motivated
patient does not completely abandon activity in the face of pain, but rather modifies its form (Houge et al.,
2024; Knittle et al., 2016).

6. Psychosocial Mediators of Change: Resilience

A key element in the successful implementation of physical activity in patients with rheumatoid arthritis
is an appropriate level of psychological resilience. When planning behavioral strategies, clinicians must be
aware that the patient's baseline condition is often dominated by a disabling cluster of neuropsychological
symptoms. Chronic fatigue, sleep disturbances, and depressive symptoms can create a vicious cycle that
paralyzes physical activity initiatives (Berdal et al., 2024). This is supported by research by Hsiao et al., which
shows that low self-efficacy can be correlated with perceived exhaustion and increased depression (Hsiao et
al., 2024).

Psychological resilience proves to be a crucial buffer for breaking this negative pattern. As Zhou et al.
demonstrate using a chain mediating model, although chronic fatigue in RA has a detrimental impact on
physical and mental quality of life, a mechanism capable of neutralizing this process is the strong link between
resilience and self-efficacy. Patients with high psychological resilience are able to adapt to pain stressors much
more flexibly and positively. As a result, they are less likely to fall into the trap of learned helplessness and
are able to maintain a sense of control over disease management (Zhou et al., 2024).

From an intervention design perspective, this leads to a fundamental conclusion: programs focused
solely on promoting exercise in patients with RA may prove ineffective. For physical activity to be
permanently ingrained, exercise interventions must be preceded by or closely integrated with psychological
support. This holistic approach allows the patient to first rebuild their psychological resources, teaching them
to flexibly cope with the unpredictability of the disease, which provides the foundation for sustained physical
activity.

7. The Impact of Disease Duration on Patients' Physical Activity.

The impact of disease duration on the physical activity of patients with rheumatoid arthritis (RA) is a
subject of complex debate in the literature, with quantitative data often contrasting with the neuropsychological
perspective. Contemporary statistical analyses, based on large research samples and objective verification of
exercise levels, suggest a lack of a simple, linear relationship between disease duration and behavioral barriers.
Key evidence in this regard comes from a study of 350 patients, which demonstrated that RA duration is not a
statistically significant predictor of kinesiophobia levels (Xueying et al., 2024). Yildirim also found no
relationship between the duration of the disease and fear of movement, indicating that patients' subjective fears
do not increase or decrease deterministically with the years since diagnosis (Yildirim, 2023). Furthermore,
studies using accelerometry, such as the work of Haider et al., demonstrate that the actual number of steps
taken is primarily determined by the current pain intensity and the degree of functional disability, measured
by the HAQ index, and not by the duration of the disease (Haider et al., 2020).
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Despite the lack of statistical correlations across multiple studies, a deeper analysis of adaptive processes
allows us to identify the early phase of RA as a period of particular psychological risk. The period of up to two
years following diagnosis may be characterized by the lowest and most unstable levels of self-efficacy. During
this phase, patients often struggle with unpredictable symptoms, which, combined with a lack of experience in
disease management, can lead to paralysis of movement initiative and avoidance of physical activity as a
defense strategy (Michaél et al., 2021). This phenomenon may evolve with the duration of the disease, as
explained by the concept of response shift analyzed by Martinez-Calderon et al. This process involves the
patient's internal redefinition of standards and values, which allows for the restoration of a sense of control
over their own body. As a result, individuals with longer disease history, despite objectively progressing
structural changes in joints, often demonstrate higher adaptive efficiency and greater determination to maintain
physical activity than newly diagnosed patients. (Martinez-Calderon et al., 2020). Other studies show that the
effects of exercise therapy may be diminished in patients with longer disease duration, highlighting the
importance of early intervention (Liao et al., 2022). In summary, although disease duration does not constitute
a direct, numerical barrier to exercise, the deficit in adaptive competence in the early stages of RA is a critical
modifiable factor that requires targeted interventions to support the patient's sense of self-efficacy.

8. Preventing sarcopenia as a specific goal of behavioral interventions

Physical activity for patients with RA is crucial not only for reducing inflammation but, above all, for
preventing sarcopenia (Kim et al., 2023; Liao et al., 2022; Nolla, 2024; Torii et al., 2023). Women with RA
may be particularly vulnerable to this complication due to the coexistence of chronic inflammation, frequent
use of glucocorticosteroids, and limited mobility resulting from pain (Nakayama et al., 2023).

The use of a model based on Self-Determination Theory allows us to identify the direct impact of
psychological interventions on anthropometric and strength parameters in patients (Fenton et al., 2020; Kim
etal.,2023; Yun etal., 2023). A study by Kim et al. conducted a path analysis of the influence of psychological
factors on markers of sarcopenia, such as thigh circumference, as an indicator of muscle mass, and handgrip
strength, as an indicator of muscle function. They demonstrated that physical activity, stimulated by autonomy
support from medical staff and the satisfaction of the patient's basic psychological needs, directly translates
into larger thigh circumference, acting as a protective factor against muscle atrophy. A surprising conclusion
from these analyses, however, is that physical activity itself, even regular activity, did not directly affect
handgrip strength; this parameter was determined primarily by objective disease activity, such as the DAS28
index, and the patients' age (Kim et al., 2023). This means that effective behavioral interventions to prevent
sarcopenia must be two-pronged: on the one hand, they should build motivation and self-efficacy to increase
overall movement volume, which protects muscle mass, and on the other hand, they must include strict
pharmacological control of the inflammatory process, without which improvement may not be achieved.

9. Behavioral Strategies and Their Effectiveness

The practical application of behavior change models in the care of patients with RA involves
interventions of varying intensity and delivery formats. Programs that combine motivational, self-regulatory,
and social and professional support components can be very effective (England et al., 2023; Fenton et al., 2021;
Lehtoméki et al., 2025; L. C. Li et al., 2025; Nikiphorou et al., 2021; Sekhon et al., 2021). This section
discusses the most important behavioral strategies used to increase physical activity and their potential long-
term impact.

9.1. Motivational Interviewing and Self-Regulation Coaching:

Motivational interviewing (MI) and self-regulation coaching are effective tools for supporting increased
physical activity in patients with rheumatoid arthritis. As demonstrated in the literature, coaching programs,
delivered through both face-to-face meetings and telephone or virtual sessions, significantly increase exercise
levels and can contribute to pain reduction (Jung et al., 2024). A key mechanism for these changes is the
promotion of autonomous motivation. Research based on SDT demonstrates that strengthening the intrinsic
drive for movement can translate into more frequent moderate and vigorous activity and a significant
improvement in patients' subjective vitality (Fenton et al., 2021).

Techniques used in MI and coaching can help patients resolve ambivalence, set realistic goals, and
monitor progress, which is fundamental to building regularity (Berdal et al., 2024; Larkin et al., 2024). It's
worth noting, however, that simply increasing exercise engagement doesn't always lead to immediate
improvements in objective disease parameters or physical performance (Videm et al., 2022). Due to the
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unpredictable and fluctuating course of RA, patients require long-term and flexible support to prevent relapses
(Berdal et al., 2024). Implementing such programs in clinical practice requires appropriate training of medical
personnel in behavior change techniques and rigorously individualized recommendations, which is crucial for
optimizing therapeutic outcomes (Larkin et al., 2024; Nikiphorou et al., 2021).

9.2. Individually Tailored Behavioral Interventions.

The effectiveness of behavioral interventions in rheumatoid arthritis depends primarily on their strict
personalization. The 2022 American College of Rheumatology guidelines indicate that exercise parameters
must be individually tailored to the stage of the disease, functional capabilities, comorbidities, and patient
preferences (England et al., 2023). Flexible adjustment of activity to changing abilities becomes feasible for
patients only after psychological acceptance of the disease (Thomsen et al., 2023). Individualization allows for
the safe implementation of exercise even in the most frail. Tailoring exercise intensity via the Borg scale allows
elderly patients with physical deficits to exercise at home, providing a safe alternative to standardized activity
schemes that may not be suitable for their needs (Onishi et al., 2023).

For patients with severe symptoms, immediately implementing full exercise recommendations doesn't
have to be the starting point. Thomas et al. emphasize that for those not ready for structured exercise, a realistic
initial strategy is simply systematically reducing the time spent sitting. Patients themselves confirm in
interviews that incorporating low-intensity exercise into their daily routines is a highly beneficial form of
activity (Thomas et al., 2023).

Interventions can take the form of home-based or center-based programs. Teuwen et al. demonstrated
that long-term, personalized outpatient programs supervised by physical therapists are highly effective in
improving functional abilities even in patients with very severe physical limitations (Teuwen et al., 2024).
Behavioral support can be successfully implemented in a virtual or home-based model with high acceptance
(Larkin et al., 2024). Regardless of the chosen model, due to the fluctuating course of RA, maintaining long-
term results and preventing relapses may depend on providing the patient with extended, flexible support after
the intensive phase of the program (Berdal et al., 2024).

9.3 Support from Health Professionals and the Use of Technology.

Healthcare professionals, particularly physiotherapists and nurses, play a key role in transforming
general recommendations into individualized, safe, and feasible exercise programs for people with RA
(Lehtoméki et al., 2025; Thomsen et al., 2023). As demonstrated by Larkin et al., structured counseling, regular
progress monitoring, and interventions based on behavioral change theories help build a strong sense of
empowerment in the patient, which may increase the chances of maintaining long-term physical activity
(Larkin et al., 2024).

In turn, mHealth tools, including mobile apps, online platforms, and wearable devices, provide patients
with mechanisms for self-monitoring, objective movement tracking, and personalized feedback (L. C. Lietal.,
2025; Sekhon et al., 2021). Built-in features such as digital notifications, goal setting, and progress
visualization can support exercise regularity (Sekhon et al., 2021). Importantly, Li et al. observed that these
solutions yield optimal results when closely coupled with professional guidance, such as centralized
physiotherapy support (L. C. Li et al., 2025).

Although digital interventions have great potential, their ultimate effectiveness is strongly dependent on
a user-friendly interface, the level of patient engagement, and seamless integration with routine rheumatology
care (Macbrayne et al., 2023). From an ethical and practical perspective, implemented technologies should not
replace direct contact with a clinician; their primary role is to complement care and strengthen the trusting
therapeutic relationship, not eliminate it (Leese et al., 2022).

9.4. Social and family support

Social support and family involvement are fundamental factors in the effectiveness of behavioral
interventions and adaptation to a chronic disease such as rheumatoid arthritis (Azizoddin et al., 2024; Jung et
al., 2024; Nebhinani et al., 2022; Nikiphorou et al., 2021). Practical help, empathy, and encouragement from
loved ones directly increase a patient's self-efficacy and can protect them from negative emotions, which can
facilitate coping with disease flare-ups, build motivation for exercise, and strengthen therapeutic adherence
(Liang et al., 2025; Stoll et al., 2024; Thomas et al., 2023; Videm et al., 2022). Peer support is also considered
crucial, especially in the form of organized group activities or programs run by patient organizations, where
the exchange of experiences can reduce feelings of isolation (Larkin et al., 2024; Nikiphorou et al., 2021; Stoll
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et al.,, 2024). Direct contact with individuals facing similar limitations, supported by patient-centered
communication from therapists, can help normalize difficulties and build confidence in patients that long-term
change in exercise habits is feasible (Fenton et al., 2021; Thomas et al., 2023; Thomsen et al., 2023). From a
clinical practice perspective, this means that assessing the patient's psychosocial resources and actively
involving their family network in the decision-making process should be an integral part of the planning,
implementation, and evaluation of comprehensive care (Azizoddin et al., 2024; England et al., 2023; Liang et
al., 2025; Teuwen et al., 2024).

10. Challenges in implementing digital technologies and mHealth

Modern rheumatology care is adopting digital solutions, such as mobile apps and wearable devices, to
support patients with rheumatoid arthritis in changing their health habits (L. C. Li et al., 2025; Santosa et al.,
2025). These technologies enable objective activity monitoring and provide personalized feedback, which can
translate into measurable improvements in function and pain reduction (Sekhon et al., 2021). Furthermore,
accelerometer data allows for precise assessment of exertion, verifying patients' subjective self-reports (Nowell
et al., 2023).

Despite these benefits, the widespread implementation of digital tools faces multifaceted barriers.
Patients often express concerns about technological overload, and complex interfaces discourage daily use
(Macbrayne et al., 2023). The effectiveness of these solutions is also strongly influenced by patients' level of
health and eHealth literacy, and the lack of appropriate cultural adaptation is a significant obstacle to their
widespread acceptance (Alves et al., 2026; Knudsen et al., 2024). From a long-term perspective, maintaining
adherence remains a significant challenge; studies based on real-world use of smartwatches show that after an
initial period of enthusiasm, patient engagement can drastically decline over time (Nowell et al., 2023).
Furthermore, technology implementation raises ethical challenges; these tools can raise concerns about losing
direct contact with the clinician, therefore, their role should be to strengthen, not replace, a trusting therapeutic
relationship (Leese et al., 2022). To prevent premature abandonment of technology, patients expect functions
that go beyond simple step counters, indicating the need for integrated symptom monitoring, medication
reminders, and the sharing of reports with their physician (Knitza et al., 2020). Therefore, app design must be
based on proven behavior change techniques such as action planning and social support (Sekhon et al., 2021).

11. Telemedicine vs. face-to-face contact

The restrictions associated with the COVID-19 pandemic have significantly accelerated the
development and validation of remote forms of care in rheumatology (Larkin et al., 2024; Stoll et al., 2024;
Thomsen et al., 2023). Research shows that behavioral interventions delivered via telemedicine, including
video sessions with a physiotherapist, mHealth programs, and automated messaging (chatbots), are a safe and
highly acceptable alternative to traditional clinic visits (Bannell et al., 2024; Larkin et al., 2024; Prokofeva et
al., 2024). Digital tools and remote monitoring save significant time and eliminate the need for burdensome
travel, which is particularly helpful for those struggling with pain, fatigue, and limited mobility (Prokofeva et
al., 2024; Rodriguez-Sanchez-Laulhé et al., 2020; Stoll et al., 2024). On the other hand, some patients
emphasize that exclusive virtual contact is not optimal for everyone. The lack of direct supervision can hinder
building a strong therapeutic relationship and reduce a sense of security, hence patients often prefer the
physical presence of a specialist who understands the specifics of RA (Larkin et al., 2024; Thomas et al., 2023;
Thomsen et al., 2023). These observations lead researchers to recommend flexible or hybrid models, in which
key initial intervention steps, such as building trust, setting goals, and coaching, are conducted in-person, and
subsequent motivational support is provided remotely, for example, through regular telephone consultations
(Berdal et al., 2024; Fenton et al., 2021; Larkin et al., 2024). Implementing such solutions, while respecting
individual patient preferences, is currently recognized as a highly effective element supporting self -
management in inflammatory joint diseases (Jung et al., 2024; Nikiphorou et al., 2021).

12. The dynamics of collaboration between nurses and physiotherapists

The effectiveness of behavioral strategies depends on the consistency of the messages patients receive
from various specialists within the multidisciplinary care team (Ester et al., 2025; Lehtomaéki et al., 2025;
Nikiphorou et al., 2021). Rheumatology nurses serve as key first-contact educators, with whom patients readily
build a therapeutic alliance and who introduce the topic of physical activity into the broader context of overall
disease management (Lehtomaiki et al., 2025; Thomsen et al., 2023). Nurses' activities focus on building initial
awareness and motivating patients to incorporate basic movement into their daily lifestyle and home routines
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(Lehtomaiki et al., 2025; Nikiphorou et al., 2021). Physiotherapists, in turn, take on a highly specialized role,
designing individualized training programs that take into account the current inflammation status, appropriate
exercise dose, and the patient's specific functional limitations (Ester et al., 2025; Larkin et al., 2024; Lehtomaki
et al., 2025). However, communication barriers and a lack of accountability can be a significant problem in
clinical practice; staff often report a lack of awareness of which movement issues have already been discussed
with the patient by another team member (Ester et al., 2025; Lehtomaki et al., 2025). Therefore, improving
information flow and clearly defining professional roles are indicated in the literature as crucial for improving
the effectiveness and quality of behavioral interventions (Ester et al., 2025; Lehtomaéki et al., 2025; Nikiphorou
etal., 2021).

Discussion

Rheumatoid arthritis is associated with chronic pain and fatigue, which drastically reduce patients'
physical activity levels. Evidence from the literature indicates that individualized behavioral strategies,
anchored in models such as COM-B and SDT, are highly effective in building self-efficacy and overcoming
psychological barriers, including kinesiophobia. The use of interdisciplinary support and digital tools (mHealth)
facilitates the implementation of these interventions.

Despite promising results, significant gaps remain in research on behavioral interventions for RA.
Significant heterogeneity across projects is evident in terms of duration, intensity, and outcome measurement
methods, significantly limiting the ability to standardize care and directly compare outcomes. Furthermore,
there is a lack of high-quality studies assessing long-term maintenance of exercise habits and verifying the
phenomenon of decline in adherence to mobile technologies over time. Furthermore, the profiles of patients
who benefit most from specific strategies have not been sufficiently identified.

These findings have fundamental implications for the field of rheumatology. They necessitate a shift
from directive, standard counseling to early, holistic interdisciplinary support involving collaboration between
physicians, nurses, and physiotherapists. Close integration of psychological care with targeted physical activity
appears essential for lasting lifestyle modification, preventing progressive disability, and sarcopenia in patients
with RA.

Conclusions

Behavioral strategies are an essential component of comprehensive rheumatoid arthritis management,
addressing the complex challenges of maintaining physical activity in the face of chronic pain, fatigue, and
psychological barriers such as kinesiophobia. Evidence gathered in this narrative review indicates that
interventions based on behavior change theories, such as Social Cognitive Theory, Self-Determination Theory,
and the COM-B model, consistently support the development of self-efficacy and autonomous motivation,
which are critical determinants of long-term exercise adherence.

In various clinical contexts, strategies such as motivational interviewing, self-regulation coaching, and
highly individualized exercise plans have been associated with greater engagement in physical activity and
improved psychosocial outcomes. However, the existing evidence base remains heterogeneous, with
significant variability in intervention duration, intensity, and methods of measuring physical activity.

Technological innovations, including mHealth apps and wearable devices, offer significant
opportunities for improving self-monitoring, goal setting, and remote support. However, clinical and
educational effectiveness appears to depend primarily on structured interdisciplinary collaboration involving
nurses and physical therapists, social support, and high-quality personalized counseling, rather than solely on
technology.

Future longitudinal and multicenter studies are essential to clarify the impact of new digital tools,
optimize intervention designs, and identify patient profiles that benefit most from specific behavioral strategies.
Overall, integrating personalized behavioral support into standard rheumatology practice is crucial to
transforming short-term exercise recommendations into sustainable, lifelong health habits.
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