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Combined Effect of Conservation of Energy Resources 
Strategies and Hatha Yoga on the Fatigue Severity in 
Patients with Rheumatoid Arthritis

 Keywords  Conservation of Energy Resources; Yoga; Fatigue; Rheumatoid Arthritis 

Aims Rheumatoid arthritis is the most common inflammatory arthritis in adults, and fatigue 
is one of its most common symptoms. This study aimed to determine the effect of combining 
conservation of energy resources strategies and Hatha yoga on fatigue severity in patients 
with rheumatoid arthritis.
Methods This clinical trial study was carried out on all eligible patients with rheumatoid 
arthritis referred to Shahid Beheshti Hospital and private clinics in Yasouj, Iran, in 2020-2021. 
Seventy-five patients were selected by convenience sampling method and then randomly 
assigned to three intervention groups (energy saving strategies, Hatha yoga, combined 
energy-saving strategy, and Hatha yoga). Data were collected through the Multidimensional 
Fatigue Inventory questionnaire in three intervention groups in the first session before and 
after the intervention. Data were analyzed using SPSS 25 software through one-way analysis 
of variance.
Findings There was no significant difference in the mean score of fatigue severity between 
study groups before the intervention (p<0.05). A significant decrease was observed in the 
mean score of fatigue (p>0.001) in the combined methods of Hatha yoga and conservation 
of energy resources strategies (32.3±78.76) than Hatha Yoga (38.28±2.66) and conservation 
strategies of energy resources groups (42.52±3.83).
Conclusion Conservation of energy resources, Hatha yoga and a combination of conservation 
of energy resources, and Hatha yoga, improved fatigue severity in patients with rheumatoid 
arthritis, and the combined intervention was more effective than the other two methods.
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Introduction 
Rheumatoid arthritis is an autoimmune disease of 
unknown origin. The autoimmune reaction occurs 
mainly in the synovial tissue and produces 
inflammatory and destructive synovial fluid [1]. 
Rheumatoid arthritis is the most common 
inflammatory arthritis in adults [2]. The prevalence of 
this disease is 1% in the world, 1 to 2% in the western 
world, 0.35% in developing countries, and about 
0.4% in Iran. Although the cause of this disease is still 
unknown, seven risk factors have been considered 
for it, including genetic predisposition, gender, age, 
race, socioeconomic characteristics, smoking, diet, 
infectious and hormonal factors [3]. It usually occurs 
in the age groups of 30-55, and the probability of 
infection in women is 3 to 1 than in men. Fatigue is 
one of the most common symptoms in this type of 
patient [4], and its study is a challenging topic 
worldwide. Repping et al. investigated rheumatoid 
arthritis in 29 patients, and their results showed that 
patients described the sudden and frustrating nature 
of rheumatoid arthritis as a frustrating and upsetting 
case. These patients also consider the fatigue caused 
by the disease to be very excruciating, so that it has 
negative effects on daily work, attitude, and leisure [5]. 
Evidence showed that fatigue results from the 
complex interaction of clinical factors (such as 
inflammation, pain, and disability), psychosocial 
problems (e.g., mood, beliefs, and behaviors), and 
personal factors (e.g., work, care responsibilities, and 
comorbidities) that may vary between individuals 
over time. These results are reflected in the evidence 
obtained from the systematic review of non-
pharmacological and pharmacological treatments for 
fatigue [6]. There is no specific treatment for this 
disease, and disease management is one of the main 
aims [7]. 
Today, the demand for complementary medicine for 
the process of recovery and achieving health and 
well-being has increased, following the increase of 
chronic diseases [8]. Various strategies have been 
proposed to reduce patients' fatigue. One of these 
strategies is to use energy-saving strategies. The 
purpose of conservation of energy resources is to 
balancing rest time and activity during illness-related 
fatigue, realizing the value of rest, the purpose of 
conservation of energy resources, planning a rest 
period in a daytime self-care program [9]. These 
techniques help the individual to perform their 
functional and daily tasks effectively [10]. In this 
regard, the results of Mathiowetz et al. showed that 
conservation strategies of energy resources increase 
self-efficacy, improve quality of life, and reduce 
fatigue in patients with multiple sclerosis [11]. 
However, Blikman et al. revealed no effect on fatigue 
and limitations associated with multiple sclerosis [12]. 
Yoga is a mental activity and psychophysical exercise 
with slow movements and strengthening the muscles 
to improve physical and mental conditions [13]. It is 

also recommended to strengthen muscles and 
balance activities in the national and global physical 
activity guidelines [14]. Hatha yoga exercises provide 
an alternative form of physical activity that may 
reduce stress, fatigue and facilitate recovery. Yoga 
can reduce mental fluctuations, stress, and fatigue, 
increase self-esteem and immune function, and 
improve heartbeat [15]. The results of a study by Ward 
et al. showed that a relaxation-based yoga program is 
effective for patients with pain and functional 
disability associated with rheumatoid arthritis [16]. 
Shohani et al., in a study, resulted that yoga has an 
effective role in reducing stress, anxiety, and 
depression [17]. 
Since chronic diseases such as rheumatoid arthritis 
affect all aspects of patients' economic, social, and 
emotional life of patients (depression, anxiety, and 
fatigue), they should be able to manage this fatigue 
and be ready for any change to improve their lives. 
These patients need to reconsider their plans and 
have enough rest to overcome fatigue, but it does not 
mean inactivity because inactivity causes fatigue and 
osteoarthritis. Considering that Hatha yoga is a 
simple form of yoga practice and there is no limit to 
doing it, it can be used as a complementary method to 
improve fatigue severity. On the other hand, there is 
some research on the effects of conservation 
techniques of energy resources on patients with 
chronic disorders. However, there are a few types of 
research in this field, and the results were sometimes 
contradictory, as shown in the above findings. In 
addition, despite the research background, no study 
was found on the combined effect of Hata yoga and 
conservation strategies of energy resources to assess 
fatigue and psychological well-being in these 
patients. So, this study aimed to determine the 
combined effect of energy conservation strategies 
and Hatha yoga on the severity of fatigue in patients 
with rheumatoid arthritis. 
 
Instrument and Methods 
This clinical trial study was carried out on all eligible 
patients with rheumatoid arthritis referred to Shahid 
Beheshti Hospital and private clinics in Yasouj, Iran, 
2020-2021. The subjects were selected by 
convenience sampling method and then randomly 
assigned to three intervention groups: energy-saving 
strategies, Hatha yoga, combined energy-saving 
strategies, and Hatha yoga intervention). For this 
purpose, numbered coupons were placed in one 
container according to the number of people in each 
group. Each patient has randomly selected a coupon 
and participated in one of the three intervention 
groups. The sample size was considered to be 22 for 
each intervention group based on the parameters of 
α=0.05, α=0.95, 𝑧𝑧1− 𝛼𝛼2

=1.96, β=0.2, 1-β=0.8 and z1-

β=0.85 and a similar study [18]. Also, the sample size 
was considered to be 25 for each group considering 
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the statistical drop of 10% (n=75). The inclusion 
criteria were conscious desire to participate in the 
study, diagnosis of rheumatoid arthritis by a 
rheumatologist, literacy, age range of 30-55 years, 
having the physical and cognitive ability to 
participate in Hatha yoga exercises. Exclusion criteria 
included no restriction of motion, no active phase of 
the disease, and other chronic diseases. Data were 
collected using a demographic questionnaire 
including age, gender, occupation status, marital 
status, and the Multidimensional Fatigue Inventory 
questionnaire [19] to assess fatigue. The 
questionnaire consists of 20 items and five subscales 
of general fatigue (4 items), physical fatigue (4 
items), decreased activity (4 items), decreased 
motivation (4 items), and mental fatigue (4 items), 
which the minimum and the maximum scores is 20 
and 100, respectively. The items of the 
questionnaires were scored using a 5-points Likert 
scale (1=yes, completely true to 5=no, completely 
false). Items 19 and 18, 17, 16, 14, 13, 10, 9, 5, 2 were 
scored in reverse method. To obtain the overall score 
of the questionnaire, the scores of all the items are 
added together. The total score of each domain is 4-
20, and the total score of fatigue, which is determined 
by the sum of the scores of the domains, can be 20-
100. A higher score indicates more fatigue in the 
subjects. The validity and reliability of this 
questionnaire were confirmed by Khani et al. [20]. In 
this study, the reliability of this questionnaire was 
0.752 by Cronbach's alpha test. 
The study was approved by the Ethics Committee of 
Yasouj University of Medical Sciences. 
Informed consent forms were obtained from 
participants, emphasizing the confidentiality of 
participants' information, non-imposition of fees on 
patients, and education by the opposite gender. The 
subjects filled the demographic characteristics and 
the Multidimensional Fatigue Inventory 
questionnaires in three intervention groups. Then, 
the Multidimensional Fatigue Inventory was filled 
out by the subjects in the three groups immediately 
after the conservation of energy resources, Hatha 
yoga, and the combination of conservation strategies 
of energy resources and Hatha Yoga. The intervention 
was performed in a sports club. The necessary 
training was performed for eight weeks and two 
sessions per week for 45 minutes individually and 
according to each patient's condition in the two 
groups of energy resources strategies and Hatha yoga 
intervention groups. The intervention was provided 
for the subjects of energy conservation and Hatayoga 
groups for 2-45 minutes per week for eight weeks. 
The intervention was performed for the combined 
group for 2-90 minutes sessions per week for eight 
weeks, individually and according to each patient's 
condition. In the Hatayoga group, the intervention 
method was such that in the initial sessions, people 
were first placed  in  a  state  of  Shavasana  or a  dead 

body for 10 minutes, then mind control techniques 
were taught, and quadruple sports movements 
exercises were trained in a lying, sitting and standing 
position during 45 minutes. Mental attention was 
paid to the organs and respiration after a workout. In 
all three situations, the workout was performed 
along with breathing exercises and relaxation. The 
exercises progressed and developed from beginner 
to intermediate during the following sessions. The 
exercise program was modified and performed at 
least one or two hours after breakfast or a light lunch 
on a yoga mat (Matt) or at least a quiet place with a 
soft carpet and in balanced air (neither cold nor hot) 
[12]. The following items, known as the four P's, were 
mentioned in the group of energy conservation 
strategies: 1- Prioritize: (1- Identify the important 
activities: 2- Are your friends or family able to 
support you?). 2- Plan implementation: (1- 
Awareness of when you have less energy to perform 
tasks and keep it in mind; 2- Balance exercise with 
rest, schedule your plan according to your physical 
activity and time required for sports movements; 3- 
Organizing the home and workplace so that the 
required items are available; 4- Having a balanced 
diet and avoid heavy meals. Being overweight, 
alcoholic, and smoking can make fatigue worse). 3- 
Peace: (1- Try to balance rest and activity and try to 
rest after eating; 2- Try to rest regularly during your 
daily activities; 3- Try to use a notebook to do your 
activities daily or weekly; 4- Try to have a regular 
schedule and a good night's sleep). 4- Posture-: 
(Position: 1- Maintaining a smooth and symmetrical 
position; 2- If possible, work should be done sitting 
instead of standing; 3- Sit in a chair or high place such 
as a platform. 4: Avoid excessive rotation and 
bending). Energy-saving strategies and Hatha yoga 
exercises were taught to the patients in the combined 
group for 90 minutes. Data were analyzed using SPSS 
25 software through descriptive statistics and 
inferential tests with a 95% confidence level. The 
natural distribution of variables was investigated 
using the Kolmogorov-Smirnov test. One-way 
analysis of variance was used to compare the means 
of the variables. Two by two comparison of mean 
differences was performed using the Tukey test. 
Paired t-test was used for intragroup comparison. 

 
Finding 
There was no significant difference in the 
demographic variables of the subjects (p>0.05). The 
average age of the subjects was 41.66±6.55, and 82% 
of the subjects were female (Table 1). 
The variables had a normal distribution according to 
the Kolmogorov-Smirnov test (p<0.05). There was no 
significant difference between the groups in terms of 
fatigue variable before intervention (p=0.82), but 
there was a significant difference after intervention 
(p<0.05: Table 2). 
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Table 1) Demographic characteristics of the subjects in 
different study groups (n=75) 
Variable Energy-

saving 
group 

Hatha 
yoga 
group 

Combined 
group 

Chi-
square 

p-
value 

Gender         
Female 20 80 21 84 20 80 0.17 0.91 
Male 5 20 4 16 5 20 
Education         
High scoole 5 20 11 44 8 32 5.71 0.22 
Diploma 8 32 4 16 3 12 
College 
education 

12 48 10 40 14 56 

Marital 
status 

        

Single 4 16 7 28 6 24 1.06 0.57 
Married 21 84 18 72 19 76 
Occuption         
Unemployed 2 8 2 8 4 16 1.53 0.82 
Employed 14 56 14 56 11 44 
Housekeeper 9 36 9 36 10 40 
 
Table 2) Comparison of statistical mean of the fatigue 
variable between the three groups before and after 
intervention 
Group Pre-test Post-test p-value 
Energy-saving 75.96±7.51 42.52±3.83 0.001 
Hatha yoga 75.36±4.89 38.28±2.66 0.001 
Combined 74.92±5.15 32.48±3.76 0.001 
p-value 0.82 0.001 - 

 
The Tukey post hoc test was used to determine the 
differences between the groups, and it was found that 
there was a significant difference between the 
energy-saving and combined groups and between the 
combined and Hatha yoga groups (p<0.001). Also, 
there was a significant difference between the Hatha 
yoga and energy-saving groups (p<0.001). 
 
Discussion 
This study aimed to determine the effect of 
combining energy conservation strategies and Hatha 
yoga on fatigue severity in patients with rheumatoid 
arthritis. The results showed that the intervention of 
energy-saving, Hatha yoga exercises, and the group of 
combined energy-saving strategies and Hatha yoga 
significantly reduced the patient's fatigue with 
rheumatoid arthritis. The results showed a reduction 
in fatigue due to energy-saving strategies in patients 
with rheumatoid arthritis; however, this reduction 
was lower than the two groups of Hatha yoga and 
combined Hatha yoga and energy-saving groups. 
Blickman et al. found that treatment with 
conservation of energy resources could reduce the 
effects of fatigue and improve the three subscales of 
quality of life, social functioning, and mental health in 
patients with multiple sclerosis in the short term. The 
results of the Blickman et al. study are in accordance 
with the present study's findings [21]. 
As the results of this study, El Fadeel & El-Deen, in a 
study, showed that energy conservation strategies 
could reduce fatigue and improve the level of 

independence of patients with systemic lupus 
erythematosus during daily activities [22]. In the 
present study, similar results have been obtained due 
to the similarity of rheumatism and systemic lupus 
erythematosus and complication of fatigue in both 
diseases. García Jalón et al., in a random controlled 
trial study, showed that an energy conservation 
program is effective in multiple sclerosis control [23]. 
The similarity of the results of these studies with the 
present study indicates the effect of energy 
conservation strategies on fatigue of chronic patients. 
Hatha yoga intervention has also improved fatigue in 
patients with rheumatoid arthritis; although this 
reduction was more than the effect of energy 
conservation intervention, it was less than the effect 
of the combined intervention. As the present study 
results, Gothe et al. aimed to determine the effect of 8 
weeks of Hatha yoga intervention on organizational 
performance in the elderly, showed considerable 
improvement in the elderly performance after the 
training [24]. In both studies, the intervention variable, 
the duration of the exercises, and the type of 
intervention were the same and had similar results. 
Similar to the results of this study, Ramya, in a study, 
found that Hatha yoga is an effective intervention in 
reducing fatigue and insomnia in patients on 
hemodialysis [25]. Although the intervention in the 
above study was performed in a shorter time and 
hemodialysis patients have different conditions from 
patients with rheumatism, in both studies, Hatayoga 
reduced fatigue following energy recovery in each 
disease. Van Puymbroeck et al., in a study aimed at 
determining the effect of Hatha yoga on the limitation 
of physical activity, fitness, and body image of breast 
cancer survivors, showed positive changes in body 
image, physical activity limitations, and physical 
fitness for participants. 
Hatha yoga may reduce physical activity limitations 
and improve fitness in breast cancer survivors [26]. 
The results of this study are by the research of Van 
Puymbroeck et al. Hatha yoga, which is a combination 
of static and dynamic stretching exercises, is a safe 
and appropriate way to improve the overall flexibility 
of individuals, which improves the flexibility of the 
neck, back, and hamstring muscle [27]. Therefore, 
Hatha yoga increased the performance of the elderly 
in the mentioned study. Hatha yoga has been 
considered by mental health professionals in 
improving mood outcomes, and studies show that 
Hatayoga is an adjunctive therapy for various mood 
disorders [28]. In this regard, Andreoli et al. showed 
that Hatha yoga is a promising way to treat anxiety 
[29].  
In the present study, the combined intervention of 
Hatha yoga and energy conservation strategies 
reduced fatigue in patients with rheumatoid arthritis 
more than the two interventions of energy 
conservation strategies and Hatha yoga, separately. 
Interventions of energy conservation strategies lead 
to changes in people's daily activities, including 
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increased participation, independence, and 
conscious choice to prioritize or refrain from certain 
activities, and all of these are natural effects of using 
energy conservation strategies [30]. Therefore, it can 
affect patients' fatigue. Hatha yoga also shrinks 
flexibly with age due to the increasing stiffness of the 
soft tissue structures of the joint capsule, muscles and 
facies, tendons, ligaments, and skin of various joints, 
leading to physical problems such as pain syndrome 
or balance disorders. Hatha yoga with flexibility also 
decreases with aging due to the increase in stiffness 
and soft tissue structures of the joint capsule, facial 
muscle, and area, tendons, ligaments, and skin of 
various joints. Some benefits related to patient 
functions such as range of motion and fatigue can be 
found after yoga intervention, which partly explains 
its effect on reducing fatigue. Due to the positive 
effects of Hatha yoga and energy conservation 
strategies, the combination of the two methods has 
further improved fatigue in patients with rheumatoid 
arthritis. 
Although the findings of this study indicate a 
reduction in fatigue in patients with rheumatoid 
arthritis, there were some limitations. The limitations 
of this study were the non-acceptance of cooperation 
by patients due to the Covoid-19 pandemic and 
patients' stress which was beyond the researcher's 
control. Also, the large number of questionnaire 
items led to the prolongation of its implementation, 
which may have affected the accuracy of the 
participants' answers. According to the findings of 
this study, it is suggested to study other patients with 
fatigue problems (patients with multiple sclerosis, 
etc.). 
 
Conclusion 
The combined method of energy conservation 
strategies and Hatha yoga has improved the severity 
of fatigue in patients with rheumatoid arthritis. 
Therefore, it can be concluded that the combined 
implementation of energy conservation strategies 
and Hatha yoga on the severity of fatigue improves 
the severity of fatigue in these patients and will lead 
to a better quality of life and physical and mental 
health. Also, due to the importance of training and the 
type of training for these people, it is recommended 
that health team members consider these training 
methods for patients with rheumatoid arthritis. In 
addition, these exercises can be done individually at 
home. 
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