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ABSTRACT

 

Background:

 Despite the benefits of exercise on the physical and mental health of patients, adherence often remains low. 

Therefore, understanding patients' perceptions 

of 

exercise barriers is of 

utmost importance. This study explores the 

perceptions of hemodialysis patients towards exercise barriers.   

Methods:

 This was a mixed-methods study, conducted in Al-Basrah Dialysis Center, Iraq, from 20

th

 February 2024 to 5

th

 

October 2025. Two hundred (200) hemodialysis patients were recruited for the study. Quantitative data were collected 

through simple random sampling using the Jordanian Dialysis Patients' Perceived Exercise Benefits and Barriers Scale 

(DPEBBS), while qualitative data were collected by purposive sampling using semi-structured interview questions. Data 

saturation occurred at the 11

th

 interview. The quantitative data were analyzed using SPSS (Statistical Package for Social 

Sciences) version 24.0, and thematic analysis was used for qualitative data.  

Results:

 In terms of quantitative analysis, the mean score of perceived barriers was moderate (Mean = 41.57), suggesting 

that there are some barriers, but they are not consistent across participants. The major barrier was physical fatigue after 

undergoing dialysis. The qualitative analysis also supported these findings and revealed three broad categories of barriers: 

physical and medical barriers, psychological barriers, and social and environmental barriers.  

Conclusion:

 These findings suggest that the current approaches of physical exercise in hemodialysis patients may not be 

successful if they focus solely on improving physical activity. Instead, these barriers must be tackled in a holistic approach, 

including symptom control, psychological adjustment, and context-specific opportunities for physical exercise.  
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INTRODUCTION

End-stage renal disease (ESRD) is the final and countries such as Iraq, where health resources are

irreversible stage of chronic renal disease that occurs limited, exercise programs are unregulated, and socio-

when renal function is significantly reduced, and the cultural backgrounds vary, these challenges may be even

glomerular filtration rate (GFR) is reduced by less than more pronounced.18

20%.1 Two-thirds of ESRD patients have experienced There are limited studies that have rigorously examined

chronic renal failure. Chronic kidney disease (CKD) is a hemodialysis patients' perceptions of exercise barriers in


	global	public health problem that	may result	in renal	quantitative and	qualitative manners.	This	mixed-

	failure,	coronary artery disease	(CAD), and	death. 2	methods approach	will be particularly	useful	in this



Dialysis is an essential tool in the management of most context, as it will enable a better understanding of the

patients with end-stage renal disease.3,4 Globally, 2.16 factors that may be explored, as well as individual

million patients with ESRD are on renal replacement experiences that may significantly impact patients'

therapy (RRT), and this number is expected to increase behaviours.19 Thus, this mixed-methods study aims to

to 4.5 million by 2033.5 The number of patients who understand hemodialysis patients' perceptions of

require hemodialysis to sustain life is increasing rapidly.6 exercise barriers. Through a mixed-methods approach,

Patients on hemodialysis (HD) suffer from sleep the current research will be able to offer a more holistic

dysfunction, as well as physical changes due to kidney perspective of the issues affecting the patients in order

disease, complications of dialysis, and psychological to design specific interventions that may be applied to

factors. This leads to fragmented sleep, poor sleep increase physical activity and its health benefits for

maintenance, and poor sleep quality.7 Being physically hemodialysis patients. Finally, this study will provide a

inactive and sedentary increases the risk of falls and foundation for the development of health and

restless leg syndrome (RLS) in adults.8 educational programs that may improve the physical and

Protein-energy wasting in chronic kidney disease is a psychological health and quality of life of Iraqi

group of metabolic and nutritional disorders caused by hemodialysis patients. Physical activity is one of the main

advanced kidney disease and renal replacement therapy.9 elements of renal rehabilitation and an effective way to

While hemodialysis prolongs life expectancy, it usually manage symptoms experienced during dialysis.20

results in a decline in physical function, fatigue and

disability, all of which reduce quality of life.10 Exercise METHODOLOGY

training has been reported to enhance the cardiovascular Study setting: This study was conducted in Al-Basrah

fitness, physical strength, psychological well-being, and Dialysis Center, one of the biggest dialysis centers in

overall functional ability of hemodialysis patients.11 southern Iraq. There are approximately 700 patients on

Despite these proven advantages, hemodialysis patients maintenance hemodialysis (MHD) in the center. The

around the world engage in low levels of physical center has six dialysis halls, four of which are for blood-

activity.12 In several studies, multiple barriers have been borne viral infected patients (positive halls) and two are

identified that limit patients' physical activity.13 Such for patients who are not infected (negative halls).

barriers include psychological (depression, fear of injury, containing an average of 22 hemodialysis machines.

lack of motivation), physical (fatigue, muscle aches, and Three shifts (morning, afternoon, and evening) are

other medical conditions), social and environmental provided in the center to cater for the increasing demand

(unsupportive environment, lack of access to exercise for renal replacement therapy.

facilities, and recommendations from health Study design and sampling: A convergent parallel

professionals).14 Patients' perceptions of these barriers mixed-method design was adopted to obtain a holistic

are therefore important in order to develop effective and understanding of patients' perceptions of factors

patient-centered strategies.15 Patients' willingness and affecting physical activity among hemodialysis patients.

readiness to exercise are heavily influenced by their A mixed-method study (convergent parallel design) was

perceptions, attitudes, and experiences.16 Findings from conducted to gain a broader understanding from two

previous studies have indicated that perceived barriers data sets, to cross-check and compare results from

must be considered when attempting to change different methods and multiple levels.21 Here,

hemodialysis patients' behaviour towards engaging in quantitative and qualitative data were collected and

exercise, rather than simply prescribing medications that analyzed simultaneously, and the findings were

may not make any significant impact.17 In developing integrated to enhance explanation and evidence. For
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quantitative data, simple random sampling was used to collection was performed during the hemodialysis

select 200 representative members of the population of sessions and with the aid of the 3-4-hour time spent on

interest, which reduces selection bias treatment, without interfering with the patient's regular

For the qualitative part, purposive sampling was treatment.

employed to select participants with relevant experience Data analysis: IBM SPSS version 24 was used to

and who could provide rich information for the study analyze quantitative data. Descriptive statistics

objectives. Interviews were conducted until data (frequencies and percentages) were used to describe the


	saturation	(when	no further	themes or insights were	socio-demographic	variables. The	perceived	barriers

	gained).	Data	saturation	was reached after 11	were scored on a	scale of 14-56,	with higher	scores



participants. The inclusion criteria were adult patients indicating perceived barriers. The Kolmogorov--

(18 years or older), Arabic-speaking, and on Smirnov test was used to test for normal distribution,

maintenance hemodialysis for at least three months to which was not normal (p < 0.05). Therefore, non-

ensure the stability of their clinical status and experience parametric analyses were performed. Spearman's rho

regarding barriers to exercise. Those with cognitive correlation was used to determine the correlation

impairment or poor communication skills were between the demographic factors and perceived barriers.

excluded. A p-value of ≤ 0.05 was considered statistically

Sample size: The SurveyMonkey Sample Size significant. Qualitative data were transcribed verbatim

Calculator was used to calculate the quantitative sample and analysed using thematic analysis. This involved data

size, which took into account a population of about 700 categorization, coding, and development of themes and

patients. The sample size was determined to be 194-197 sub-themes with physical, psychological, and

participants at a 90% confidence level with a 5% margin environmental barriers. There was also triangulation of

of error. A total of 200 participants were recruited to quantitative and qualitative findings in the analysis to

allow for a possible non-response rate of about 1.5-3.1% provide a comprehensive understanding of the

from missing data or participant drop-out. For the phenomenon.

qualitative study, saturation was the criterion for sample

size determination. Saturation was achieved with the RESULTS

11th interview and was consistent with guidelines that Part 1: Outcome of quantitative study

recommend that saturation of homogeneous groups Sociodemographic characteristics of participants

typically occur after 9-15 participants. Saturation was Table 1 displays the sociodemographic characteristics of

defined as no new information or themes being the participants; they were mostly aged between 30 and

discovered when the data is added to the sample. 39 years. Most of them (60.5%) were males. The

Data Collection: Data were collected for nineteen majority (27%) of the participants had medium level of

months, from 20th February 2024 to 5th October 2025. education. As far as their marital status is concerned,

Quantitative data were collected by the Dialysis Patient- 32% of them were married. As for the monthly income,

Perceived Exercise Benefits and Barriers Scale 41% of them reported their monthly income to be

(DPEBBS), which contains 43 items (29 benefits and 14 between 150,000-300,000 Iraqi dinars. The participants

barriers) rated on a 4-point Likert scale. This instrument mostly (85.5%) lived in urban areas.

was found to be quite reliable, with a Cronbach alpha of

0.88 for benefits and 0.70 for barriers. The content

validity of the questions was ensured by expert review by

a panel of nine experts. Qualitative data were collected

through semi-structured interviews with ten open-ended

questions that would explore the patients' experiences

and barriers to physical exercise. The credibility of

qualitative data was ensured in accordance with the

principles of Lincoln and Guba, which include

credibility (member checking, peer debriefing),

transferability (thick description), dependability (audit

trail), and confirmability (reflexive journaling). Data
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Table 1: Distribution of the study sample according to the Socio-demographic Characteristics


	Characteristics Age Sex Level of education Marital status Job Income	18 – 29 30 – 39 40 – 49 ≥ 50 Male Female Cannot read or write Primary school degree Intermediate school Degree Preparatory school degree Diploma degree Bachelor’s degree Single Married Separated Divorced Widowed Freelancer Governmental employee Private employee Retired Housework Unemployed 150,000-300,000 301,000-600,000 601,000-900,000	Frequency (N) 38 75 52 35 121 79 24 32 54 43 34 13 35 64 38 40 23 101 35 6 46 10 2 82 78 40	Percent (%) 19 37.5 26 17.5 60.5 39.5 12 16 27 21.5 17 6.5 17.5 32 19 20 11.5 50.5 17.5 3 23 5 1 41 39 20

	Residency	Urban Rural	171 29	85.5 14.5



Participants’ clinical characteristics

The participants’ characteristics with respect to health status are presented in Table 2. The majority (90%) of the

participants had been on hemodialysis for 1-5 years. Hypertension (47.5%) was the most common comorbid condition,

followed by heart disease (32.5%) and diabetes (13%). Some (7%) were disease-free.

Table 2: Distribution of the study participants according to relevant clinical characteristics

Characteristics Frequency Percent (%)

(N)

Hemodialysis Duration Less than one year 91 45.5

1 – 5 years 91 45.5

6 – 10 years 17 8.5

More than 10 years 1 .5

Chronic Diseases Hypertension 95 47.5

Diabetes mellitus 26 13

Heart diseases 65 32.5

No disease 14 7
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Participants’ responses to the barriers to exercise

Table 3 lists the Hemodialysis Patients' response to the Barriers to Exercise. Hemodialysis patients felt that there were

several barriers to exercise. Several items were strongly disagreed with, which may be an indication of the participants'

uncertainty, but there were also high percentages of participants who agreed with several items. Time was identified as a

barrier, with many participants agreeing that they don't have time to exercise, and exercise is not convenient for their

family. Fatigue was also perceived to be a barrier with high ratings for several items (e.g., "exercise tires me" and "I am

fatigued by exercise"). There were some agreements with the location of exercise facilities and time availability for exercise.

Psychosocial barriers, such as being embarrassed, not having family or spouse encouragement, and feeling bad about

appearance during exercise, were also rated to a substantial degree. The results indicated that many factors, including

physical, psychological, social, and environmental barriers, are involved in exercise barriers in hemodialysis patients.

Table 3: The Distribution of hemodialysis patients according to their responses to the barriers to exercise


	Item	Result

	Exercising takes too much of my time. Exercise tires me Places for me to exercise are too far away I am too embarrassed to exercise It costs too much to exercise	71 96 27 6 68 102 24 6 75 76 43 6 56 102 33 9 69 82 40 9



Exercise facilities do not have convenient schedules for me 67 81 49 3

I am fatigued by exercise 90 79 59 2

My spouse (or significant other) does not encourage me to exercise 30 94 72 4

Exercise takes too much time from family relationships 65 81 36 18

I think people in exercise clothes look funny 56 92 37 15

My family members do not encourage me to exercise 55 76 54 15

Exercise takes too much time from my family responsibilities 67 76 47 10

Exercise is hard work for me 53 81 52 14

There are too few places for me to exercise 54 90 41 15

Perceived barriers to exercise by hemodialysis patients

The findings of exercise barriers in this group of hemodialysis patients demonstrate that the total barrier score (41.57) is

at a middle level (Table 4), meaning that there are some barriers to exercise, but not too many. The percentage of agreement

of the items helps us to understand perceived barriers. The items related to fatigue (e.g., "exercise tires me" and "I am

fatigued by exercise") were found to be quite highly agreed upon, and so fatigue was seen as a major barrier to exercise.

But time was seen as less of a barrier, with many participants disagreeing with the item "exercise is too time-consuming".

Therefore, time was not a major factor, but was perceived as such by the participants. For the psychosocial barriers, the

items, such as lack of family/spouse support and embarrassment, had average variability, which may be a result of different

levels of support. The environmental barriers (external), such as a lack of exercise facilities and a lack of time to exercise,

were less frequent. The regression model indicates that the patient-centric (internal) barriers were more prevalent than

environmental (external) barriers, and fatigue was the most prevalent barrier.

Table 4: Score of the Perceived Barriers to Exercise by Hemodialysis Patients

S/N Item Mean

1 Perceived barriers 41.57
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Correlation between sociodemographic characteristics and perceived barriers to exercise

Table 5 presents the correlation between sociodemographic characteristics and perceived barriers to exercise. The

quantitative data were analysed using Spearman's rho correlation analysis to determine the correlation between age,

education, income, job, and perceived barriers to exercise among the hemodialysis patients. A significant positive

correlation was found between age and perceived barriers (r = 0.157, p = 0.026), suggesting that as age increases, perceived

barriers to exercise also increase. However, perceived barriers were significantly negatively correlated with education (r =

-0.189, p = 0.007), and this indicates that the perceived barriers to exercise are lower as the educational level of the

participants increases. The strongest negative correlation was between perceived barriers and income (r = -0.247, p <

0.001), and this may suggest that the patients may have lower perceived barriers to exercise as their income increases.

Conversely, employment was significantly positively correlated with perceived barriers (r = 0.234, p = 0.001), and this

would suggest that the patients have a greater perceived barrier, possibly due to lack of time and being tired. However,

there was no significant association between perceived barriers and sex (p = 1.000), marital status (p = 0.183), residence

(p = 0.115), and years on dialysis (p = 0.077), which may indicate these factors may not be critical in this group of patients.

Overall, these findings demonstrate that the most significant correlated variables with perceived barriers were age and

socioeconomic status, while other demographic variables (sex and place of residence) were not.

Table 5: Correlation between Demographic Characteristics and Perceived Exercise Barriers

Description Total Perceived Perceived Barriers

Barriers to Exercise


	Spearman's age	Correlation Coefficient	0.063	0.157*

	rho	P-Value	0.374	0.026

		N	200	200

	sex	Correlation Coefficient	0.012	0.000

		P-Value	0.870	1.000

		N	200	200

	Educati	Correlation Coefficient	-0.227**	-0.189**

	on level	P-Value	0.001	0.007

		N	200	200

	Marital	Correlation Coefficient	-0.057	-0.095

	status	P-Value	0.419	0.183

		N	200	200

	job	Correlation Coefficient	0.094	0.234**

		P-Value	0.187	0.001

		N	200	200

	income	Correlation Coefficient	-0.325**	-0.247**

		P-Value	0.000	0.000

		N	200	200

	residenc	Correlation Coefficient	-0.073	-0.112

	e	P-Value	0.307	0.115

		N	200	200

	dialysis.	Correlation Coefficient	0.118	0.125

	duration	P-Value	0.095	0.077

		N	200	200

	chronic.	Correlation Coefficient	0.168*	0.134

	diseases	P-Value	0.017	0.059

		N	200	200



* P-Value < 0.05, ** P-Value > 0.01
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Part 2: Outcome of qualitative study Pain and disability were also noted as barriers to exercise.

Application of a thematic analysis approach in the study Pain and injury were described as pain, immobility, and

participants' response to the study's main question: what are the fear of re-injury.

barriers to exercise in hemodialysis patients? A participant noted:

Theme one: Medical barriers “If I walk, I could break my back and my leg again.

The qualitative study showed that the most obvious This subtheme demonstrates that pain is a physical and

barriers to the patients' involvement in physical exercise psychological barrier, and a perceived safety and ability

are physical and medical barriers. They are thought to be factor. Pain is also a factor that overrules motivation and

the side effects of the hemodialysis treatment, which will to exercise.

limit patients' ability to exercise. Theme two: Psychosocial barriers

Subtheme 1: Fatigue after dialysis Participants acknowledge the role of the psychosocial

Post-dialysis fatigue was the most common and factors in their exercise. These related to their emotional,

bothersome side-effect. It was described by patients as social, and cultural beliefs.

exhausting, debilitating, and last a long time, with Subtheme 1: Stricken and lacking motivation

patients having to lie down for a period of time after the The participants reported feelings of hopelessness,

dialysis. Patients reported this as not only feeling weak fatigue, and demotivation. This was related to their

and lethargic, but also feeling physically weak and lacking illness and dialysis.

stamina, and unable to do physical activities. The One participant expressed:

patients used emotive words to describe this symptom "…I have a mental problem; I feel like I am going to

and showed fatigue. One participant stated: die… I feel like I am not alive…I don't want to do

"It's like I feel like I get off the machine like going to a anything in my life."

fight and everything…I feel like my body is shaking." Another stated:

Another participant added: "I know exercise is good, but I don't want to exercise; I

“When I get home, I am so, so tired I can't do feel fatigued."

anything… I feel like a dog. I sleep." These comments imply that distress is one of the intra-

This quote highlights that fatigue is a barrier to personal factors affecting personal confidence and

participating in physical activity, but also a subjective motivation to participate in self-care behaviours, like

experience and affects patients' ratings of their physical exercise. Self-care activities (such as exercise) that are

ability. pleasurable become drudgery due to chronic illness and

Subtheme 2: Feeling dizzy and out of breath distress.

Participants reported they experienced dizziness and Subtheme 2: Family (facilitating and limiting)

shortness of breath during and after dialysis. They Families were a contextual factor impacting exercise.

reported these symptoms were quick, unpredictable, and Families were described as being supportive and

unpleasant, and significantly affected their confidence to overprotective. Families were reported to be supportive

exercise. of the participant being treated and engaging in healthy

One participant explained: lifestyle behaviours, and/or overprotective.

"I can't try to move because my muscles are not letting One participant stated:

me… I feel like I am going to faint and am out of "They are always taking care of me … don't do this and

breath." don't do that."

Another stated: Another shared:

"When I move around a little, I feel I am going to pass "My son wants me to, but I am saying I am tired … I am

out… I feel I can't control my body movements when I tired".

move around." This is a common situation within family dynamics, and

These comments indicate that, along with the physical the support and restrictions imposed. This is an


	limitations		to exercise,	these	symptoms		also create	a	overreaction,	but it may	be	contributing to	patients'

	feeling	of	hopelessness	and	fear	about	exercise.	The	vulnerability to others and to being physically active.				

	variable	symptoms	have	to	do	with uncertainty		and	Subtheme 3: Societal perceptions				

	immobility.								Participants'	perceptions	of	society were	also key.



Subtheme 3: Pain and injury Participants perceived there were societal issues, such as

attitudes towards exercise with chronic disease.
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One participant remarked: importance of safety, support, and symptom

“Where can I run? Do you think we're in Europe?" management in exercise programs

This demonstrates that exercise is not embraced in the The second component of the barriers is psychosocial

sociocultural environment of people with chronic (demotivation, distress, and illness beliefs). Patients felt

disease. This leads to shame or embarrassment and is a demotivated and demoralized to exercise, even if they

barrier to exercise. believed exercise was beneficial. This finding was similar

to that of Zhang et al. (2020)26, who identified depression

DISCUSSION and a lack of self-efficacy as predictors for low physical

The present study provides a comprehensive overview activity in patients on hemodialysis.26 Similarly,

of exercise barriers in hemodialysis patients using Musolino et al. (2023)27 found that psychological distress

quantitative and qualitative methods. The study found was a mediator of chronic diseases and physical

that there are many exercise barriers, including activity.27 The results of the present study have

physiological, psychosocial, environmental, and contributed to the existing knowledge by demonstrating

socioeconomic. This confirms the decade-long change patients' beliefs that physical activity is a symptom rather

in physical inactivity in hemodialysis patients from than a treatment of their illness (cognitive change in

intrinsic and extrinsic factors to behavioural factors. illness). This suggests the need for motivational and

The most interesting result of this study was that psychological support.

physiological barriers (mainly fatigue) were the most Parental support was both positive and negative. Some

common exercise barrier. There was high agreement in were supportive, while others were restrictive. Culture

the quantitative analysis (Tables 3 and 4) for fatigue and perceptions were also viewed as restricting, in terms

items, and the qualitative analysis had patient quotes of not exercising with a chronic disease. This is

where they reported their fatigue as "fatiguing". These consistent with Escudero et al.'s (2024)28 study of


	findings were consistent with the	findings from	a	paradoxical	family	roles in	chronic	disease in Middle

	previous study. For instance, Bossola	et al . (2019) found		Eastern	countries,	28 and	the study	of Zhang et al .

	that post-dialysis fatigue leads to difficulty in exercise.		22	(2025) 29,	an updated paradigm that highlighted the role			



A recent study by Wilund et al. (2021) also pointed to the of culture in exercise in chronic disease.29 The question

fact that the fatigue of dialysis patients is "Do you think we are in Europe?" is an

multidimensional (physical, psychological, and environmental/cultural barrier and indicates that the

motivational), making exercise difficult.23 This is culture may not accept outdoor exercise. This

consistent with the qualitative results in this current underscores the need for culture-specific interventions

study, in which patients expressed that fatigue was not and family education to support the environment.

just a physical symptom, but also related to self-esteem Environmental barriers, such as a lack of facilities and

and motivation. This implies that fatigue needs to be time constraints, were mentioned but were less

addressed first in exercise programs, which need to important. These results are in line with other studies

include suitable exercise prescriptions (such as from developed countries where the environment is

intradialytic exercise and low-intensity exercise). involved. Bennett et al. (2018)30 found that facilities are

Other physical symptoms include dyspnea, dizziness, important in exercise in developed countries.30 Although

and pain. These result in fear, unsteady gait, and lack of in the present study facilities were found to be

confidence in exercise. This is consistent with the important, intramural factors (fatigue, motivation) were

findings from the work of Lightfoot et al. (2021), who barriers to exercise. The implication for this is that

found a strong relationship between symptoms barriers need to be addressed in order to engage in more

(dyspnea, musculoskeletal pain) and exercise.24 This was exercise, despite the limited facilities.

supported by a systematic review by Clarkson et al. From the correlation analysis (Table 5), it was found that

(2020)25, who reported that symptom discomfort is a key age, education, income, and employment status were

barrier to exercise in dialysis patients.25 The qualitative highly correlated with exercise barriers. For age, older

findings of fear of fall and control provide another layer age was positively correlated with more barriers. This is

that can be overlooked, and highlight the influence of in line with the study of Wilkinson et al. (2021)31, who

perceptions of exercise. This underscores the found that older patients have more physical and

psychological barriers such as fear.31 For education, the
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more educated, the fewer the barriers - more knowledge, recommendations for a complex research design in

fewer barriers- which was consistent with the findings of understanding health.35

Ghafourifard et al. (2021).32 The level of income showed CONCLUSION

the strongest negative correlation with exercise barriers, The findings from this study showed that the most

which is probably related to higher wealth and financial common barriers to exercise in hemodialysis patients are

resilience, as postulated in a previous study.33 patient-related, and fatigue was identified as the most

Employment showed a positive correlation with exercise prevalent barrier, followed by psychosocial and

barriers, possibly due to fatigue and time constraints, and socioeconomic issues, while environmental issues were

this is consistent with other recent findings.34 Gender, the least prevalent. These findings have replicated

marital status, and place of residence were not previous works and added to the body of knowledge by

significantly correlated with exercise barriers, which is addressing cultural barriers, including family and

unexpected since other studies have found these factors community attitudes. Importantly, this research

important, but this could be due to cultural factors or contributed to the literature by offering knowledge on

bias in the sample. This implies that exercise programs multimodal, individualized, and culturally sensitive

should be tailored to the socioeconomic status of the strategies to tackle physical symptoms and psychosocial

patients to ensure equity and efficacy. barriers to exercise. This improves the understanding of

the role of exercise in patients on hemodialysis and their


	Integration of quantitative and qualitative	rehabilitation. Future research should:	(i) perform

	outcomes	longitudinal and experimental studies to	establish the



The findings from this study suggest that the barriers to efficacy of individualized exercise programs, (ii) evaluate

exercise for patients on hemodialysis are mainly intrinsic, the use of technology (e.g., mobile phone apps,

multidimensional, and related to patients' physical and telerehabilitation) to enhance adherence, (iii) examine

psychological factors, rather than extrinsic the mechanisms of fatigue and the relationship between

(environmental) factors. The integration suggests that inactivity and fatigue, and (iv) conduct studies in

fatigue is not a symptom, but an important different cultures and settings for generalization.

multidimensional variable that influences behavior,

cognition, and motivation. The integration enhances the Declarations
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quantitative data analysis produces generalizability of the of interest.
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