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prolonged morning stiffness lasting more than an hour, and 
the onset of subsequent deformities [6]. This joint syn-
drome is associated with joint pain and swelling, which 
can significantly impair physical function [7]. Additionally, 
RA patients are prone to adverse changes such as muscle 
atrophy and increased fat mass, leading to more significant 
functional disability [8]. Furthermore, systemic inflamma-
tion in rheumatoid arthritis increases the risk of developing 
cardiovascular disease, which is the leading cause of mor-
tality in these patients [9].

While strictly controlled treatment strategies and sig-
nificant advancements in disease-modifying anti-rheumatic 
drugs have substantially improved the condition of RA 
patients [10], many still do not achieve remission and con-
tinue to experience progressive functional impairment [11]. 
Consequently, almost one in three RA patients face employ-
ment difficulties, and the disability rate among them is ten 
times higher than in the general population [12].

In this context, non-pharmacological methods for man-
aging RA, such as massage, acupuncture, healthy sleep, and 

Introduction

Rheumatoid arthritis is a chronic, inflammatory autoim-
mune disease [1], affecting 14 million people worldwide [2]. 
Although RA is characterized by significant extra-articular 
manifestations [3], it primarily involves the small joints of 
the hands and feet [4]. The pathology of RA includes dam-
age to the synovial membrane, bone degradation, and car-
tilage destruction. Dendritic cells, macrophages, and mast 
cells play crucial roles in interacting with autoantigens and 
triggering joint inflammation [5]. The clinical diagnosis of 
RA is based on the presence of symmetrical polyarthritis, 
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Abstract
Rheumatoid arthritis (RA) is a common chronic autoimmune disease characterized by symmetrical polyarthritis, joint 
pain, and morning stiffness. It significantly impairs physical condition and increases the risk of functional disability. 
While conventional treatments include drug therapy, many patients continue to experience symptoms and seek alternative 
therapies to improve their condition. This article describes two clinical cases of RA patients treated with a comprehensive 
rehabilitation program, including moderate-intensity walking, yoga, and nutritional therapy. The study aimed to evaluate 
this approach’s effectiveness in improving the patients’ functional capacity and quality of life. The first patient (50 year-old 
female) noted a significant reduction in the number of painful joints (by 14) and swollen joints (by 12) after a three-month 
rehabilitation course. The visual analog scale (VAS) pain level decreased from 80 mm to 50 mm, and the duration of morn-
ing stiffness decreased from several hours to 80 min. The second patient (45 year-old female) also showed improvement: 
painful joints decreased from 13 to 2, and swollen joints from 7 to 1. VAS pain level decreased from 80 mm to 40 mm, 
and morning stiffness decreased by 50  min. Both patients reported an average reduction in excess weight by 1.65  kg/
m², along with improvements in general well-being and mood. The results confirm that a comprehensive rehabilitation 
approach, including physical activity, yoga, and diet therapy, significantly improves the condition of RA patients. This 
approach helps reduce pain, decrease the number of inflamed joints, and improve overall functionality. Further studies 
with a larger sample are needed to determine the optimal rehabilitation strategies and the most impactful interventions.
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exercise, warrant closer attention [13]. Regarding exercise, 
the World Health Organization recommends that adults aged 
18–64 engage in at least 150–300 min of moderate-intensity 
aerobic physical activity each week to maintain good health 
[14]. Exercise is essential as it can slow the progression 
of RA and prevent disability [15]. Physical activity helps 
reduce the expression of systemic inflammatory genes [16], 
improves cardiovascular health, increases muscle mass, 
reduces obesity, and enhances strength and physical func-
tionality without exacerbating the disease or causing joint 
damage [17]. In addition to physical exercise, RA complex 
therapeutic strategies often focus on electrophysical meth-
ods, healthy diet, and psychological well-being [18]. Yoga 
is an intriguing approach that simultaneously addresses 
mental and physical health by combining meditative breath-
ing with physical activity [19, 20]. Several studies have 
evaluated the effectiveness of different rehabilitation meth-
ods separately [21–24]. However, the additive effects of 
rehabilitation approaches on RA patients, which require 
multidisciplinary collaboration [25], need further evalua-
tion. This article describes two clinical cases of RA patients 
undergoing comprehensive rehabilitation, including moder-
ate-intensity aerobic exercise, yoga, and nutritional therapy. 
This study aims to evaluate the effectiveness of integrated 
rehabilitation on the condition of RA patients, focusing on 
the impact of these methods on their functional capacity and 
quality of life.

Case reports

A 50-year-old female patient complained of pain in the small 
joints of her hands, wrists, and ankles, symmetrical swelling 
of her ankle joints, increased pain with movement, morn-
ing stiffness lasting several hours, headache, dizziness, and 
general weakness. She was diagnosed with RA in 1984. Ini-
tially, she was treated with Methotrexate (15 mg/week), but 
due to side effects, her medication was switched to Lefluno-
mide (20 mg/day). Her medical history revealed no tuber-
culosis, hepatitis, or skin diseases. She did not consume 
alcohol did not smoke. Her family history was remarkable 
since her sister was also diagnosed with RA. She was hyper-
sthenic with height of 166 cm, weight of 80 kg, and body 
mass index (BMI) of 29.0 kg/m². Her skin was pale, and her 
peripheral lymph nodes were not enlarged. The musculo-
skeletal examination revealed painful proximal interphalan-
geal joints of the hands, small joints of the feet, ankles, and 
knees, along with hypotrophy of the interosseous muscles 
of the hands. Her fingers were deformed with swan-neck 
pattern, and palpation of these joints revealed local hyper-
thermia, hyperemia, and increased pain. The hand com-
pression symptom was positive bilaterally. Palpation of the 

knee joints revealed crepitation bilaterally. Her pain level, 
measured by the Visual Analog Scale (VAS), was 80 mm, 
with 22 painful joints and 16 swollen joints. The duration of 
morning stiffness was 150 min. Her respiratory system was 
unremarkable. Cardiovascular examination revealed regu-
lar heart borders, rhythmic but muffled heart tones, blood 
pressure of 120/70 mm Hg on both sides and heart rate of 
76  bpm. The digestive and urinary systems were without 
abnormalities.

The second patient, a 45-year-old woman, complained of 
pain in the small joints of both hands, wrists, elbows, shoul-
ders, and feet, along with morning stiffness. She suffered 
from RA since 2013, and she was treated with Methotrexate 
15 mg/weekly. Her medical history showed no significant 
family history of RA. She did not smoke and did not con-
sume alcohol. She was hypersthenic with height of 160 cm, 
weight of 76  kg, and BMI of 29.7  kg/m². Examination 
revealed seven swollen and 13 painful joints, with morning 
stiffness lasting 120 min. Her VAS pain index was 80 mm.

To improve their conditions, a comprehensive rehabili-
tation program was recommended, in addition to essential 
drug therapy. The complex rehabilitation program included 
the following:

Diet therapy

A nutritionist developed a diet plan rich in omega-3 fatty 
acids, antioxidants, and vitamins. The diet included fish, 
nuts, fresh fruits, vegetables, limited sugar, and processed 
foods.

Aerobic exercise

Patients were encouraged to walk at a moderate intensity, 
averaging 8,000 steps per day.

Relaxation techniques

Patients engaged in yoga sessions twice a week for 40 min.
Sleep and Rest: Patients were advised to adjust their 

daily routine to include 7–9 h of sleep each night and short 
rest periods during the day.

Three months after starting the rehabilitation program, 
both patients reported significant improvements in their 
general condition and mood. The first patient’s condition 
improved with the number of painful joints decreasing to 
8 and swollen joints to 4. The VAS pain index decreased to 
50 mm, and the duration of morning stiffness reduced from 
150 min to 80 min. Additionally, she reported a weight loss 
from 80 kg to 74 kg, and her BMI decreased to 26.9 kg/
m². The second patient also showed improvement, with 
her weight decreasing from 76 kg to 73 kg and her BMI to 
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28.5  kg/m². The number of painful joints decreased to 2, 
and the number of swollen joints to 1. Her VAS pain index 
decreased to 40 mm, and the duration of morning stiffness 
reduced from 120 min to 70 min.

Discussion

Some medications can reduce rheumatic symptoms [26], 
but the side effects are increasingly prompting patients with 
RA to choose alternative therapies to alleviate their condi-
tion. Regular physical activity is recommended for peo-
ple with RA to help reduce disease activity and systemic 
inflammation [27]. The positive effects of physical activity 
and exercise on clinical, metabolic, and cardiorespiratory 
parameters in patients with RA have been documented in 
several studies [28].

A recent study by Peres and colleagues found that people 
with RA often have a fear of movement, which increases 
disease activity [29]. This fear partly explains this group’s 
lack of physical activity and difficulty managing exercise at 
the required intensity [29]. In the current study, both patients 
with RA were engaged in exercising, including yoga ses-
sions and daily walking of moderate intensity. Walking is 
an accessible, low-trauma exercise requiring no specialized 
training and is crucial in maintaining patients’ indepen-
dence. A study by Baxter and colleagues showed that par-
ticipants in a walking program improved their self-efficacy 
and general well-being [30]. Another study by Bartlett et 
al. found that a ten-week course of high-intensity interval 
walking decreased disease activity, increased aerobic capac-
ity, and improved antibacterial innate immune defence in 
patients with RA [31]. Individually adapted moderate-inten-
sity exercise, under personalized guidance, reduced fatigue, 
improved symptoms of depression, and induced metabolic 
changes in older adults with RA [32].

In addition to exercise, patients often resort to dietary 
therapy to alleviate their symptoms. Some dietary choices 
can increase inflammation (e.g., red meat, salt, excessive 
calorie intake), while others, such asoily fish and fruits, can 
help reduce inflammation [33]. Diet significantly affects 
the human intestinal microbiota, crucial in modulating the 
immune response and the development of RA[34]. There-
fore, choosing the proper diet is crucial as it can influence 
the disease manifestation, course, and outcome [35]. Popu-
lar dietary approaches include vegetarian and gluten-free 
diets, the Mediterranean diet, elemental and elimination 
diets, and fasting, with widely used supplements [36]. A 
study evaluating the effects of combined diet and exercise 
showed improvements in physical activity, lower low-den-
sity lipoprotein cholesterol levels, and increased nutrient 
intake [37]. In our study, both patients were recommended 

a healthy diet supplemented with antioxidants, vitamins, 
and omega-3 fatty acids. A systematic review showed that 
supplementation with omega-3 polyunsaturated fatty acids 
significantly improved the duration of morning stiffness, 
pain levels, erythrocyte sedimentation rate, and physical 
function [38].

Sleep is also crucial for the functioning of the immune 
system and is essential for restoring and maintaining 
homeostasis [39]. A 16-week lifestyle program significantly 
reduced disease activity (mean reduction in DAS 28 by 0.9 
points) and improved metabolic status in people with RA 
who had low to moderate disease activity [40].

This article described two clinical cases of a comprehen-
sive rehabilitation program, including moderate-intensity 
walking, yoga, and nutrition therapy. The results showed 
improvement in the patients’ conditions, with a reduction 
in the number of painful and swollen joints, and a decrease 
in pain and morning stiffness. In the first patient, after the 
rehabilitation course, the number of painful joints decreased 
from 22 to 8, swollen joints from 16 to 4, VAS pain level 
decreased from 80  mm to 50  mm, and morning stiffness 
decreased by 70 min. In the second patient, the number of 
painful joints decreased from 13 to 2, swollen joints from 7 
to 1, the VAS pain level decreased from 80 mm to 40 mm, 
and morning stiffness decreased by 50  min. Additionally, 
physical activity combined with a healthy diet helped the 
patients reduce their body weight by an average of 4.5 kg 
(average BMI decreased by 1.65 kg/m²).

The main message of the study is to show the effective-
ness of a comprehensive rehabilitation program, including 
moderate-intensity walking, yoga, and nutrition therapy, 
in improving the functional capacity and quality of life of 
patients with RA. The study presented two clinical cases 
of long-lasting RA patients who experienced significant 
reductions in painful and swollen joints, improvements in 
pain levels and morning stiffness, as well as general well-
being and mood enhancements after undergoing the com-
prehensive rehabilitation program. The study emphasizes 
the potential benefits of non-pharmacological approaches, 
such as exercise and yoga, in managing RA and improv-
ing patients’ overall well-being. However, because we 
described the effects of rehabilitation measures in an inte-
grated manner, it is unclear which interventions had the 
most significant impact on joint syndrome regression and 
overall improvement.

Conclusion

The described clinical cases demonstrate the effectiveness 
of a comprehensive approach to the rehabilitation of patients 
with RA. Incorporating yoga, physical activity, and dietary 

1 3

1791



Rheumatology International (2024) 44:1789–1793

11.	 Nel HJ, Malmström V, Wraith DC, Thomas R (2020) Autoanti-
gens in rheumatoid arthritis and the potential for antigen-specific 
tolerising immunotherapy. Lancet Rheumatol 2:e712–e723. 
https://doi.org/10.1016/S2665-9913(20)30344-1

12.	 Xu J, Chen M, Yu Y, Tang L, Luo X, Cheng Y (2023) Global 
research hotspots and trends in exercise interventions for rheuma-
toid arthritis over the past two decades: a bibliometric and visual-
ization study. Med (Baltim) 102:e36030. https://doi.org/10.1097/
MD.0000000000036030

13.	 Martin A, Chopra R, Nicassio PM (2021) Nonpharmacologic 
Pain Management in Inflammatory Arthritis. Rheum Dis Clin 
North Am 47:277–295. https://doi.org/10.1016/j.rdc.2020.12.009

14.	 WHO (2024) Physical activity. https://www.who.int/news-room/
fact-sheets/detail/physical-activity Accessed June 20, 2024.

15.	 Księżopolska-Orłowska K, Pacholec A, Jędryka-Góral A et al 
(2016) Complex rehabilitation and the clinical condition of work-
ing rheumatoid arthritis patients: does cryotherapy always over-
top traditional rehabilitation? Disabil Rehabil 38:1034–1040. 
https://doi.org/10.3109/09638288.2015.1060265

16.	 Patterson SL, Sun S, Rychkov D et al (2022) Physical activity 
associates with lower systemic inflammatory gene expression 
in rheumatoid arthritis. J Rheumatol 49:1320–1327. https://doi.
org/10.3899/jrheum.220050

17.	 Cerasola D, Argano C, Chiovaro V et al (2023) Physical Exercise 
and Occupational Therapy at Home to improve the quality of life 
in subjects affected by rheumatoid arthritis: a Randomized Con-
trolled Trial. Healthc (Basel) 11:2123. https://doi.org/10.3390/
healthcare11152123

18.	 Vliet Vlieland TP, Li LC (2009) Rehabilitation in rheumatoid 
arthritis and ankylosing spondylitis: differences and similarities. 
Clin Exp Rheumatol 27:S171–S178

19.	 Zhang M, Li J, Su Y, Guo G, Chen N (2024) Effects of a home-
based exercise combined yoga and resistance training in enthesi-
tis-related arthritis in China: study protocol for a randomised 
controlled trial. BMJ Open 14:e078549. https://doi.org/10.1136/
bmjopen-2023-078549

20.	 Sunita, Lata M, Mondal H, Kumar M, Kapoor R, Gandhi A 
(2022) Effect of practicing Meditation, Pranayama, and yoga on 
the Mental Health of Female Undergraduate Medical students: an 
interventional study. Cureus 14:e28915. https://doi.org/10.7759/
cureus.28915

21.	 Ye X, Chen Z, Shen Z, Chen G, Xu X (2020) Yoga for treat-
ing rheumatoid arthritis: a systematic review and Meta-analy-
sis. Front Med (Lausanne) 7:586665. https://doi.org/10.3389/
fmed.2020.586665

22.	 Nelson J, Sjöblom H, Gjertsson I, Ulven SM, Lindqvist HM, 
Bärebring L (2020) Do interventions with Diet or Dietary supple-
ments reduce the Disease activity score in rheumatoid arthritis? 
A systematic review of Randomized controlled trials. Nutrients 
12:2991. https://doi.org/10.3390/nu12102991

23.	 Schönenberger KA, Schüpfer AC, Gloy VL et al (2021) Effect of 
anti-inflammatory diets on Pain in Rheumatoid Arthritis: a sys-
tematic review and Meta-analysis. Nutrients 13:4221. https://doi.
org/10.3390/nu13124221

24.	 Ye H, Weng H, Xu Y, Wang L, Wang Q, Xu G (2022) Effective-
ness and safety of aerobic exercise for rheumatoid arthritis: a sys-
tematic review and meta-analysis of randomized controlled trials. 
BMC Sports Sci Med Rehabil 14:17. https://doi.org/10.1186/
s13102-022-00408-2

25.	 Keysser M (1990) Modell Der Komplexen Medizinischen Reha-
bilitation Der Rheumatoid-Arthritis–Möglichkeiten und Prob-
leme, dargestellt am Beispiel Des Bezirkes Rostock [Model of 
complex medical rehabilitation of rheumatoid arthritis–possibili-
ties and problems, exemplified by the Rostock district]. Z fur die 
Gesamte Innere Medizin und ihre Grenzgebiete 45(6):161–163

changes into the treatment plan may significantly improve 
the quality of life for patients and slow disease progression. 
Applying such multifaceted approaches in clinical practice 
is recommended to achieve better results in treating RA.
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