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INTRODUCTION

Chronic kidney disease (CKD) has become the leading cause of mortality and morbidity worldwide and is
recognized as a major public health concern. Over 800 million adults worldwide have CKD, with roughly 4
million of them needing kidney replacement treatment (KRT). The prevalence of CKD is rapidly spreading
throughout the world with a projected 10 % annual growth comes with a similar financial and clinical burden.
[1] The rising prevalence of diabetes, hypertension, obesity, and ageing are the key factors contributing to the
global rise in CKD. [2] There have been many serious worries raised about the possibility that CKD would
spread like an epidemic and will exhaust the limited resources of less "robust" nations. [3-4] Patients with CKD
have severe functional impairments and are generally inactive. Sedentary behaviour has been associated with
increased mortality in the general population. Recent studies have shown the systemic effects of chronic kidney
disease (CKD) on physical performance. Specifically, walking ability, muscular strength, fatigability, balance,
and fine motor functions all decline with decreasing GFR [5-7]. Previous studies data suggest that many
patients with CKD diseases had seen their physiological state, physical fitness, psychological, emotional, and
social status deteriorate over time, eventually worsening their condition [8-9]. Numerous risk factors for CKD
share characteristics with those for cardiovascular disease, including some that are unavoidable, such as age,
gender, and family history. To reduce the risk of developing end-stage renal disease (ESRD), death, and other
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CKD complications, patients with CKD and their clinicians are seeking ways to change the course of their
condition. It's crucial to implement prevention measures for CKD development and

Copyright © 2024 by Authot/s and Licensed by Kuey. This is an open access article distributed under the Creative Commons Attribution
License which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
progression. Primary prevention of CKD is linked to lifestyle-related factors like boosting vegetable intake,
upping physical activity, lowering salt intake, and limiting alcohol usage. [10] One of the alternatives is making
dietary adjustments. [11] Engaging in low- or light-intensity activities instead of sitting down provides a survival
benefit in the general or CKD populations. The current recommendations for managing chronic kidney disease
(CKD) include that patients maintain a healthy weight, exercise for at least 150 minutes a week, and maintain
a good diet. However, the relationship between aerobic activity and the onset of CKD has not been well studied
[12]. Studies have been carried out internationally in recent years to support the possible advantages of frequent
low-intensity exercise for renal patients, which is a relatively novel idea in renal rehabilitation [13]. In this
systematic review, we focus on historical and recent data on the role of aerobic exercise in the course of the
progression of CKD, with a special emphasis on aerobic exercise that has been shown to improve physical
functions, autonomic functions, sleep quality, depression, anxiety, and stress parameters may improve
conditions of individuals and slow the onset of ESRD.

METHODS

This review aims to achieve the following objectives: Aerobic exercise has been shown to improve patients'
conditions and halt the progression of end-stage renal disease (ESRD) by improving physical functions,
autonomic functions, sleep quality, depression, anxiety, and stress parameters in patients with kidney
disorders. We searched the English-language literature using the electronic databases PubMed, MEDLINE,
Embase, and Google. The keywords that were used in the search were "aerobic exercise,” "CKD," "renal
disease," "physical function," "autonomic function," "sleep quality," "depression," "anxiety," or "stress." The
required papers were archived with help from the writers' expertise and topic knowledge. The reviews that
follow exclusively include pieces that adhere to these criteria: Studies that focus only on chronic kidney disease
(CKD), aerobic exercise, bodily processes, autonomic processes, sleep quality, depression, anxiety, and stress
are taken into account. Studies completed in the last ten years and the English language is also included. The
PRISMA-based research methodology is shown in Figure 1.
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Figure-1

3.6. PHYSICAL FUNCTIONS

Physical activity is any movement of the body that requires the use of energy and is generated by the skeletal
muscles. Urge them to exercise for a minimum of thirty minutes, five days a week, in a way that is safe for their
cardiovascular health and tolerance [14]. Recommendations for Physical Exercise: To maximize the health
benefits of physical exercise, individuals should walk more throughout the day and sit less. They should also
participate in moderate-to-intense physical activity. It is well acknowledged that physical exercise has positive
effects on general health. A minimum of 75 minutes of intense exercise or 150 minutes of moderate exercise
per week is recommended for adults to achieve significant health benefits. To get extra health advantages,
adults should also do moderate-to-intense strengthening exercises at least twice a week. While physical
activities of all intensities are called "exercise," the term "exercise" exclusively refers to moderate to intensive
physical activity [12]. It is necessary to conduct randomized control trials (RCTs) of exercise programmes or
physical activity to directly assess the effects of physical activity on the course of chronic kidney disease (CKD)
in individuals with existing CKD. There was no difference observed in serum creatinine, proteinuria, or
estimated glomerular filtration rate (eGFR) between the intervention and control groups in the two most recent
meta-analyses investigating the effects of RCTs testing physical activity and exercise interventions on the
progression of CKD in individuals with CKD. [12] [16] However the short durations, low participant numbers,
and inadequate observational length to evaluate the influence of illness progression risk restricted the above
meta-analyses' inclusion of RCTs. Moreover, since serum creatinine and muscle mass are correlated, minor
rises in creatinine levels during an exercise program due to increased muscle metabolism and physical activity
may be hard to assess. This might lead to an underestimation of eGFR and, eventually, kidney function. [17]

On clinically stable outpatients receiving hemodialysis, a prospective cohort study was conducted. In the
research there were 282 participants' steps were recorded using an accelerometer. Fifty-five per cent of the
participants were female, and their average age was 65. A total of 56 people died throughout the 56-month
follow-up period. It has been shown that exercise reduces the mortality risk among hemodialysis patients. The
results of this study showed a significant reduction in mortality for those who walk at least 4,000 steps daily.
Patients receiving hemodialysis may get this recommendation as their first minimum from their medical
professionals. (Matsuzawa et al, 2018)

To compare physical activity (PA) on HD and non-HD days and to evaluate the variables connected to low
levels of PA in patients with CKD, descriptive research was conducted. The research included 79 patients with
HD, who were categorized as Moderate and Vigorous PA (MVPA) individuals based on accelerometer sensors
worn on them. Data on clinical status, demographics, and health-related quality of life (HRQoL) were analyzed
and connected to PA. 35.5% of samples could perform 150 minutes of MVPA every week. Poorer MVPA was
associated with ageing and a poorer HRQoL score. On HD days, MVPA spending was 74.9% less than on non-
HD days. Because of this, we are encouraged to come up with ways to increase physical activity throughout HD
day. For example, exercising during HD day may help CKD patients get the current level of PA that they need.
(Rosa et al, 2017)

At Satellite HD units affiliated with a Canadian teaching hospital, one-group repeated assessments were used
to assess the effects of a 20-week intradialytic exercise regimen on the quality of life, physical performance, and
effectiveness of dialysis in self-care hemodialysis (HD) patients. Thirty minutes on a mini-stepper and thirty
minutes on a cycle ergometer made up the fifteen minutes of low-intensity exercise that was administered
during the first two hours of dialysis, three times a week for five months. Through the convenience sample
strategy, 13 HD persons who practice self-care were chosen by the researchers. The selected patients were well
and had received dialysis for a minimum of six months. The effectiveness of dialysis was evaluated both before
to the start of the exercise regimen and at the end every month. Physical function and HD patient efficacy are
improved by low-intensity intradialytic exercise regimens, according to the research. (Parsons et al, 2016)

HD patients were compared with controls from the Nephrology Unit of the University Hospital of the Federal
University of Juiz de Fora, Brazil, in a case-control study conducted at a single centre. The objective was to
determine the association between physiological factors and physical activity, as well as to assess daily physical
activity measurements in HD populations. Nineteen HD patients and nineteen control subjects were compared
for the number of steps they took, the amount of time they spent in various postures, and the everyday activities
they engaged in and fond HD people tended to be less active and preferred to just lie down, rather than moving
about or standing up. Generally speaking, on dialysis days, people were more likely to be sedentary. Based on
the amount of steps they did daily, 10.5% of the control group and 47.4% of HD patients were sedentary.
Significant correlations were found between walking and active time and haemoglobin level, lower limb muscle
strength, and physical functioning, as measured by the SF-36 questionnaire. Consequently, it's critical to
motivate HD patients to engage in more physical exercise. (Gomes et al, 2015)
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A single-centre pilot study assessed the therapeutic, social, and psychological barriers that may prevent chronic
dialysis patients from engaging in physical activity in a Parma, Italy hospital. The average age of 104 patients
was 69 years, with 65% of the patients being male and 79% being older than 60. Their ADL (Activities of Daily
Living) score was 79. 85 per cent of the participants, or 92 in total, said they had some difficulty engaging in
physical activity. People said that chest pressure, grief, and fear about having too many medical issues were
challenges. The two primary barriers that physicians discovered are the lack of time for exercise counselling
and the pervasive notion that people don't exercise or don't want to exercise. (Fiaccadoria, 2014)

The question of whether hemodialysis patients are less active than healthy (sedentary controls) is being
investigated. In this study, eighty healthy inactive people and thirty-four hemodialysis patients took part. An
activity questionnaire and a three-dimensional accelerometer were used to measure the physical activity during
a period of seven days. According to this research, 16 healthy, sedentary controls were shown to be more active
than hemodialysis patients and found as individuals age, their degree of physical activity decreases. There is a
connection between dialysis patients' nutritional condition and their degree of physical activity. These results
demonstrate a connection between rising death rates in the general population and ageing dialysis patients who
are sedentary. (Johansen et al, 2000)

3.7. AUTONOMIC FUNCTIONS

It is now well acknowledged that heart rate variability, or HRV, is a key indication of cardiovascular health.
Papadakis et al. measured HRV responses after continuous moderate-intensity exercise (CMIE) and
highintensity interval exercise (HIIE), both of which were the same in terms of duration and intensity, in
individuals with mid-severity CKD. After either CMIE or HIIE for 30 minutes, HRV indices dropped, indicating
an autonomic imbalance in favour of vagal modulation. Furthermore, autonomic function analysis revealed
that HRV's reactions to HIIE and CMIE were identical; hence, this resemblance may help recommend and
programming of exercises for cardiovascular disease. [18]

3.8. SLEEP QUALITY

Individuals suffering from end-stage renal disease (ESRD) often encounter problems and challenges related to
sleep. (19) Several studies have shown that between 30 and 80 per cent of these individuals have poor sleep
quality overall, as well as sleep disorders such as insomnia, sleep apnea, periodic limb movement disorder
(PLMD), and restless legs syndrome [19—20]. Research indicates that inadequate sleep duration and poor
quality significantly exacerbate the three primary risk factors for chronic kidney disease (CKD), which are
diabetes type 2, high blood pressure, and obesity. According to recent research, getting poorquality sleep is
associated with an increased risk of death in those with pre-ESRD and the onset of cardiovascular disease [21—
24]. Recent studies have shown a connection between poor sleep quality and the progression of cardiovascular
disease (CVD). The primary cause of mortality for almost all stages of CKD patients is cardiovascular illness
[25—27]. Numerous studies have shown that disturbed sleep is a common side effect of restless legs syndrome
(RLS) and often the most alarming one. As a result, individuals with primary and secondary RLS often report
experiencing sleep problems [28]. Aerobic resistance exercise substantially decreased the severity of RLS
compared to no activity (2 trials, 48 participants: MD -7.56, 95% CI -14.20 to -0.93; I2 = 65%) and exercise
with minimal resistance (1 study, 24 participants: MD -11.10, 95% CI -17.11 to -5.09). As no research has been
done on kidney transplant recipients, peritoneal dialysis patients, or non-dialysis CKD patients, further
investigation is necessary before any conclusions can be made. Improving the quality of sleep via therapy may
benefit cardiovascular disease as well as general quality of life. Aerobic resistance training may prove to be an
effective treatment alternative in the future.

[29-30]

3.9. DEPRESSION, ANXIETY, AND STRESS

Research indicates that depression is more common in CKD patients. Moreover, oxidative damage, chronic
inflammation, and cardiovascular diseases have been connected to chronic kidney disease (CKD).
Consequently, treatments that lessen stress and guard against cardiovascular problems are required. One
alternative to drug methods to reduce stress and anxiety and prevent depression is to exercise [31—36]. Anxiety
and depression worsen life quality and increase morbidity and death in people with chronic kidney disease [37-
39]. Several earlier researches have shown that regular physical activity reduces symptoms of stress, anxiety,
and depression. This has positive effects on both psychological and physical moods as well as comprehensive
life quality [38—41]. Frequent exercise reduces depression because it increases blood supply to the hippocampal
region and promotes neuronal growth there [42]. Exercise releases beta-endorphins, which are essential for
the growth of hippocampal neurons and the reduction of depression and mitigate depression by modulating
growth and cortisol hormones. [43-45] Individuals who exercise aerobically are in better general condition,
with more psychological and physical wellness as well as a lower overtime need for external assistance.
Furthermore, it reduces the cost of medical procedures [46].
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CONCLUSION

In conclusion, earlier research indicated that numerous exercise techniques can help for different kidney
diseases, inside as well as outside of dialysis sessions; and aerobic, resistance, or combined training can be
beneficial to patients with kidney disease if safety precautions are taken. The advantages include enhanced
muscle protein synthesis, boosted or retained power, enhanced physical appearance, a better quality of life, and
various other health-related factors. There have been few previous studies indicating that exercise intolerance
is a basic disturbance that causes deconditioning, reduced functional ability, weariness, social isolation, and a
worsening of quality of life in people with chronic kidney disease (CKD).

FINANCIAL SUPPORT AND SPONSORSHIP
Nil.
CONFLICTS OF INTEREST
There are no conflicts of interest.
REFERENCES

1. Harambat J, Madden I. What is the true burden of chronic kidney disease in children worldwide? Pediatr
Nephrol. 2023 May;38(5):1389—93.

2. Glassock RJ, Winearls C. The Global Burden of Chronic Kidney Disease: How Valid Are the Estimates?
Nephron Clin Pract. 2008 Aug 8;110(1):c39—47.

3. Barnea N, Drory Y, Iaina A, Lapidot C, Reisin E, Eliahou H, et al. Exercise tolerance in patients on chronic
hemodialysis. Isr J Med Sci. 1980 Jan;16(1):17—21.

4. Moore GE, Brinker KR, Stray-Gundersen J, Mitchell JH. Determinants of VO2peak in patients with endstage
renal disease: on and off dialysis. Med Sci Sports Exerc. 1993 Jan;25(1):18—23.

5. Hellberg M, Wiberg EM, Simonsen O, Hoglund P, Clyne N. Small distal muscles and balance predict survival
in end-stage renal disease. Nephron Clin Pract. 2014;126(3):116—23.

6. Hellberg M, Hoglund P, Svensson P, Abdulahi H, Clyne N. Decline in measured glomerular filtration rate is
associated with a decrease in endurance, strength, balance and fine motor skills. Nephrol Carlton Vic. 2017
Jul;22(7):513—-9.

7. Clyne N, Hellberg M, Kouidi E, Deligiannis A, Hoglund P. Relationship between declining glomerular
filtration rate and measures of cardiac and vascular autonomic neuropathy. Nephrol Carlton Vic. 2016
Dec;21(12):1047-55.

8. The impact of exercise on physical function, cardiovascular outcomes and quality of life in chronic kidney
disease patients: a systematic review - PubMed [Internet]. [cited 2023 Jun 22]. Available from:
https://pubmed.ncbi.nlm.nih.gov/29344881/

9. Wilkinson TJ, Watson EL, Gould DW, Xenophontos S, Clarke AL, Vogt BP, et al. Twelve weeks of supervised
exercise improves self-reported symptom burden and fatigue in chronic kidney disease: a secondary analysis
of the “ExTra CKD” trial. Clin Kidney J. 2019 Feb;12(1):113—21.

10.Kelly JT, Su G, Zhang L, Qin X, Marshall S, Gonzalez-Ortiz A, et al. Modifiable Lifestyle Factors for Primary
Prevention of CKD: A Systematic Review and Meta-Analysis. J Am Soc Nephrol. 2021 Jan;32(1):239-53.

11.Verma P, Mahajan J, Kumar S, Acharya S. Lifestyle Modification and Nutrition: Halt the Progression to End-
Stage Renal Disease.

12.Schrauben SJ, Apple BJ, Chang AR. Modifiable Lifestyle Behaviors and CKD Progression: A Narrative
Review. Kidney360. 2022 Apr 28;3(4):752-78.

13.Dai D, Sharma A, Alvarez PJ, Woods SD. Multiple comorbid conditions and healthcare resource utilization
among adult patients with hyperkalemia: A retrospective observational cohort study using association rule
mining. J Multimorb Comorbidity. 2022 Jan;12:263355652210988.

14.Stevens PE, Levin A, Kidney Disease: Improving Global Outcomes Chronic Kidney Disease Guideline
Development Work Group Members. Evaluation and management of chronic kidney disease: synopsis of
the kidney disease: improving global outcomes 2012 clinical practice guideline. Ann Intern Med. 2013 Jun
4;158(11):825—-30.

15.Sahu G, Kumar S, Acharya S, Talwar D, Annadatha A, Patel M, et al. The Act of Prevention: Knowledge,
Attitudes, and Perception Among Caretakers of Kidney Disease Patients in Rural Wardha District of Central
India. Cureus [Internet]. 2022 Mar 11 [cited 2023 Jun 21]; Available from:
https://www.cureus.com/articles/87665-the-act-of-prevention-knowledge-attitudes-and-
perceptionamong-caretakers-of-kidney-disease-patients-in-rural-wardha-district-of-central-india



358 Alok Kumar Yadav et al. / Kuey, 30(3), xyz

16.Gordon L, McGrowder DA, Pena YT, Cabrera E, Lawrence-Wright M. Effect of Exercise Therapy on Lipid
Parameters in Patients with End-Stage Renal Disease on Hemodialysis. J Lab Physicians. 2012
Jan;4(01):017—23.

17.Yurtkuran M, Alp A, Yurtkuran M, Dilek K. A modified yoga-based exercise program in hemodialysis
patients: A randomized controlled study. Complement Ther Med. 2007 Sep;15(3):164—71.

18.Papadakis Z, Grandjean PW, Forsse JS. Effects of Acute Exercise on Cardiac Autonomic Response and
Recovery in Non-Dialysis Chronic Kidney Disease Patients. Res Q Exerc Sport. 2022 May 6;1—14.

19.Parker KP. Sleep disturbances in dialysis patients. Sleep Med Rev. 2003 Apr;7(2):131—43.

20.Unruh ML, Buysse DJ, Dew MA, Evans IV, Wu AW, Fink NE, et al. Sleep quality and its correlates in the
first year of dialysis. Clin J Am Soc Nephrol CJASN. 2006 Jul;1(4):802-10.

21.Turek NF, Ricardo AC, Lash JP. Sleep disturbances as nontraditional risk factors for development and
progression of CKD: review of the evidence. Am J Kidney Dis Off J Natl Kidney Found. 2012 Nov;60(5):823—
33.

22 . Kumar B, Tilea A, Gillespie BW, Zhang X, Kiser M, Eisele G, et al. Significance of self-reported sleep quality
(SQ) in chronic kidney disease (CKD): the Renal Research Institute (RRI)-CKD study. Clin Nephrol. 2010
Feb;73(2):104—-14.

23.Hoevenaar-Blom MP, Spijkerman AMW, Kromhout D, van den Berg JF, Verschuren WMM. Sleep duration
and sleep quality in relation to 12-year cardiovascular disease incidence: the MORGEN study. Sleep. 2011
Nov 1;34(11):1487—-92.

24.Suzuki E, Yorifuji T, Ueshima K, Takao S, Sugiyama M, Ohta T, et al. Sleep duration, sleep quality and
cardiovascular disease mortality among the elderly: a population-based cohort study. Prev Med.
2009;49(2-3):135-41.

25.Sleep duration and sleep quality in relation to 12-year cardiovascular disease incidence: the MORGEN study
- PubMed [Internet]. [cited 2024 Feb 13]. Available from: https://pubmed.ncbi.nlm.nih.gov/22043119/

26.Sleep duration, sleep quality and cardiovascular disease mortality among the elderly: a population-based
cohort study -  PubMed [Internet]. [cited 2024 Feb 13]. Available from:
https://pubmed.ncbi.nlm.nih.gov/19573557/

27.Li J, Guo Q, Ye X, Lin J, Yi C, Mao H, et al. Prevalence and risk factors of sleep disturbance in continuous
ambulatory peritoneal dialysis patients in Guangzhou, southern China. Int Urol Nephrol. 2012
Jun;44(3):929-36.

28.Allen RP, Picchietti D, Hening WA, Trenkwalder C, Walters AS, Montplaisi J, et al. Restless legs syndrome:
diagnostic criteria, special considerations, and epidemiology. A report from the restless legs syndrome
diagnosis and epidemiology workshop at the National Institutes of Health. Sleep Med. 2003 Mar;4(2):101—
19.

29.Gopaluni S, Sherif M, Ahmadouk NA. Interventions for chronic kidney disease-associated restless legs
syndrome. Cochrane Database Syst Rev. 2016 Nov 7;11(11):CD010690.

30.Zhang J, Wang C, Gong W, Peng H, Tang Y, Li CC, et al. Association between sleep quality and
cardiovascular damage in pre-dialysis patients with chronic kidney disease. BMC Nephrol. 2014 Aug
12;15:131.

31.Hmwe NTT, Subramanian P, Tan LP, Chong WK. The effects of acupressure on depression, anxiety and
stress in patients with hemodialysis: a randomized controlled trial. Int J Nurs Stud. 2015 Feb;52(2):509—
18.

32.Vaziri ND. Gut microbial translocation in the pathogenesis of systemic inflammation in patients with
endstage renal disease. Dig Dis Sci. 2014 Sep;59(9):2020—-2.

33.Esgalhado M, Stockler-Pinto MB, de Franca Cardozo LFM, Costa C, Barboza JE, Mafra D. Effect of acute
intradialytic strength physical exercise on oxidative stress and inflammatory responses in hemodialysis
patients. Kidney Res Clin Pract. 2015 Mar;34(1):35—40.

34.Seong EY. Acute intradialytic exercise and oxidative stress in hemodialysis patients. Kidney Res Clin Pract.
2015 Mar;34(1):1—3.

35.Heiwe S, Jacobson SH. Exercise training in adults with CKD: a systematic review and meta-analysis. Am J
Kidney Dis Off J Natl Kidney Found. 2014 Sep;64(3):383-93.

36.Mafra D, Fouque D. Lower physical activity and depression are associated with hospitalization and shorter
survival in CKD. Clin J Am Soc Nephrol CJASN. 2014 Oct 7;9(10):1669—70.

37.Kimmel PL, Peterson RA. Depression in end-stage renal disease patients treated with hemodialysis: tools,
correlates, outcomes, and needs. Semin Dial. 2005;18(2):91—7.

38.Lopes AA, Bragg J, Young E, Goodkin D, Mapes D, Combe C, et al. Depression as a predictor of mortality
and hospitalization among hemodialysis patients in the United States and Europe. Kidney Int. 2002
Jul;62(1):199—207.

39.Drayer RA, Piraino B, Reynolds CF, Houck PR, Mazumdar S, Bernardini J, et al. Characteristics of
depression in hemodialysis patients: symptoms, quality of life and mortality risk. Gen Hosp Psychiatry.
2006;28(4):306—12.



Alok Kumar Yadav et al. / Kuey, 30(3), 1298 359

40.Levendoglu F, Altintepe L, Okudan N, Ugurlu H, G6kbel H, Tonbul Z, et al. A twelve week exercise program
improves the psychological status, quality of life and work capacity in hemodialysis patients. J Nephrol.
2004;17(6):826—32.

41.Abd-Elmonem AM, Al-Tohamy AM, Galal REE, Abd-Elhalim FA. Effects of progressive resistance exercises
on quality of life and functional capacity in pediatric patients with chronic kidney disease: a randomized
trail. J Musculoskelet Neuronal Interact. 2019;19(2):187-95.

42.Ribeiro R, Coutinho GL, Iuras A, Barbosa AM, Souza JAC de, Diniz DP, et al. Effect of resistance exercise
intradialytic in renal patients chronic in hemodialysis. J Bras Nefrol. 2013;35(1):13—9.

43.Koehl M, Meerlo P, Gonzales D, Rontal A, Turek FW, Abrous DN. Exercise-induced promotion of
hippocampal cell proliferation requires beta-endorphin. FASEB J Off Publ Fed Am Soc Exp Biol. 2008
Jul;22(7):2253-62.

44.Hegadoren KM, O’Donnell T, Lanius R, Coupland NJ, Lacaze-Masmonteil N. The role of beta-endorphin in
the pathophysiology of major depression. Neuropeptides. 2009 Oct;43(5):341-53.

45.Krogh J, Nordentoft M, Mohammad-Nezhad M, Westrin A. Growth hormone, prolactin and cortisol
response to exercise in patients with depression. J Affect Disord. 2010 Sep;125(1—3):189—-97.

46.M A. Physical Activity is a Necessary Part of Care in Patients with Chronic Kidney Disease - Short Historical
Overview. Prim Health Care Open Access [Internet]. 2017 [cited 2023 Jul 5];07(02). Available from:
https://www.omicsgroup.org/journals/physical-activity-is-a-necessary-part-of-care-in-patientswith-
chronickidney-disease--short-historical-overview-2167-1079-1000271.php?aid=90526



