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Abstract

Chronic kidney disease (CKD) is a growing global public health burden with significant physical and mental health challenges. This
study aimed to systematically review the available evidence on the effects of yoga interventions on improving the physical and men-
tal health of patients with CKD. The Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) guidelines
were followed. The systematic search was conducted in January 2023 using Scopus and PubMed, resulting in 99 documents, of
which 9 met the selection criteria. The studies explored the effects of different types of yoga interventions on various health aspects
in hemodialysis and CKD patients. The durations ranged from 15 days to 6 months. The types of yoga used varied, including Hatha
Yoga, Pranayama, and yoga therapy. Outcome measures included dialysis adequacy, fatigue, insomnia, lipid profile, oxidative stress,
renal function, blood pressure, and quality of life. The findings demonstrate the feasibility of the yoga intervention and the positive
effects of the intervention on health outcomes, such as improved dialysis adequacy, reduced fatigue and insomnia, better lipid pro-
files, decreased oxidative stress, enhanced renal function, lowered blood pressure, and improved quality of life. Yoga interventions
show promise as a complementary approach for managing CKD. The positive effects observed on multiple health outcomes sug-
gest the potential benefits of incorporating yoga into CKD care. However, further well-designed trials are needed to strengthen the
evidence base. Healthcare providers should consider including yoga as part of a comprehensive approach to improve the well-being
of CKD patients.

Keywords: Health; Yoga; Hemodialysis; Intradialytic; Chronic kidney patients

doi http://doi.org/10.18502/tim.v9i2.15873

Citation: Astuti RP, Sukarmin Y, Arovah NI. Yoga for Promoting Physical and Mental Health in Patients with Chronic Kidney Disease: A Sys-
tematic Review. Trad Integr Med 2024;9(2):195-204. http://doi.org/10.18502/tim.v9i2.15873

*Corresponding Author: Novita Intan Arovah
Department of Sports Science, Faculty of Sports and Health Science, Universitas Negeri Yogyakarta, Yogyakarta, Indonesia
Email: novita@uny.ac.id

Copyright © 2024 Tehran University of Medical Sciences. Published by Tehran University of Medical Sciences.This work is licensed under a

@ @ @ Creative Commons Attribution-NonCommercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Zam~amram Noncommercial uses of the work are permitted, provided the original work is properly cited.

http://jtim.tums.ac.ir 195


mailto:novita@uny.ac.id
http://...
http://doi.org/10.18502/tim.v9i2.15873

Yoga in chronic kidney disease

Astuti R. P. et al.

Introduction

Chronic kidney disease (CKD), a condition char-
acterized by the gradual decline of kidney function,
is a growing global public health burden affecting
millions worldwide, with an increased prevalence of
29.3% between 1990 and 2017 [1]. Kidney function
decline in CKD is associated with various comor-
bidities and complications, including cardiovascular
disease, anaemia, bone disorders, and mental health
issues. In 2017, cardiovascular disease associated
with CKD accounted for 1.3 million deaths and 35.8
million disability-adjusted life years (DALYs) [2].
The management and treatment of CKD also impose
substantial costs on healthcare systems associated
with dialysis, medications, hospitalizations, and long-
term care. Therefore, addressing and mitigating CKD
through preventive measures and interventions are
significant public health priorities.

Extensive research has shown that exercise plays a
significant role in managing CKD. Studies have con-
sistently demonstrated positive effects of exercise
on various parameters, including physical fitness,
functional capacity, cardiovascular health, nutrition,
lipid profiles, glucose metabolism, systemic inflam-
mation, muscle morphology, and mortality rates) [3].
Specifically, regular exercise training has been as-
sociated with improved aerobic capacity, muscular
functioning, cardiovascular function, walking capac-
ity, and health-related quality of life in dialysis pa-
tients [4]. Moreover, exercise has been found to re-
duce cardiovascular risk, inflammation, cachexia, and
hypertension; while increasing physical functioning,
strength, and cardio-respiratory capacity in CKD pa-
tients [5]. Recent evidence also supports the effective-
ness of home-based exercise programs in improving
health-related quality of life and functional capacity
and reducing symptoms of depression in CKD pa-
tients [4]. These findings emphasize the importance
of exercise as a valuable adjunctive therapy in man-
aging CKD, offering numerous health benefits and
enhancing overall well-being for individuals with this
condition. However, additional research is warrant-
ed to explore the type of exercise suitable for CKD
populations.

While exercise can benefit individuals with CKD,
there are several issues associated with exercise in-
terventions in this population, including reduced
exercise tolerance and comorbidities impacting exer-
cise capacity. In this regard, yoga may benefit patients
with low exercise tolerance. Multiple studies have
shown the positive effects of yoga on various health
conditions that may also experience low exercise
tolerance. Studies suggest that Yoga improves lipid
profiles [6] and reduces waist circumference and sys-
tolic blood pressure [7], among metabolic syndrome
patients. Yoga also reduces diastolic blood pressure

and triglycerides and improves high-density lipopro-
tein (HDL) cholesterol levels; thus, it is effective in
the primary prevention of cardiovascular disease [8]
as well as improvement of glycemic and renal parameters
among diabetic patients [9]. Yoga also has shown
positive outcomes in quality of life, pain, fatigue,
sleep disturbance, physical function, and biochemical
variables among chronic hemodialysis patients [3],
beneficial impact on nephrotic disorders [3,10] and
a positive effect to blood pressure, oxidative stress,
and inflammatory conditions among patient with CKD
[11]. Furthermore, yoga along with other complemen-
tary alternative medicines such as herbal medicine,
acupuncture, and aromatherapy may alleviate symp-
toms in kidney disease patients, although should be
approached with caution due to limitations and po-
tential risks that might alleviate symptoms in patients
with CKD [12].

Systematic reviews have been conducted to synthe-
size evidence of the roles of yoga in improving overall
health outcomes in the general population [9,13], as
well as in chronic conditions such as metabolic syn-
drome [14], cardiovascular disease [15] and cancer
[16]. However, a systematic review of yoga interven-
tion in CKD management is still lacking. Therefore,
this study aimed to systematically review the effects
of yoga on the physical and mental well-being of CKD
patients. It is expected that the findings of this study
will provide a comprehensive synthesis of the evi-
dence and guide the future on the role of yoga in CKD
management.

Methods

Study design and protocol

This systematic review is appropriate with Preferred
Reporting Items for Systematic Review and Me-
ta-Analyses (PRISMA).

Sources and literature search

A systematic search was conducted in January 2023
to capture studies written in English and found in the
PubMed and Scopus databases from inception until
the date of the search. The search strategy is summa-
rized in table 1.

Eligibility and study selection

The results of the study included if: (1) conducted in
patients with chronic kidney disease (2) included yoga
intervention, and (3) published as articles. Exclusion
criteria included brief comments or letters written in
non-IMRAD format (Introduction, Methods, Results,
and Discussion) or published as a literature review,
and if the full-text were not available

Figure 1 illustrates the search and screening pro-
cess flow based on PRISMA. References generated
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Table 1. Search strategy

Base data Keywords
PubMed (((yoga) OR ( "sun salutation" ) OR ( "hatha yoga" ) ) ) AND ( ( ( "chronic renal disease" ) OR ( "renal fail-
ubMe
ure" ) OR ("kidney disease" ) OR ( "chronic kidney" ) OR ( "chronic renal failure" ) OR ( "renal disease" ) ) )
( (TITLE-ABS-KEY (yoga) OR TITLE-ABS-KEY ( "sun salutation" ) OR TITLE-ABS-KEY ( "hatha
S yoga"))) AND (( TITLE-ABS-KEY ( "chronic renal disease" ) OR TITLE-ABS-KEY ( "renal fail-
copus

ure" ) OR TITLE-ABS-KEY ( "kidney disease" ) OR TITLE-ABS-KEY ( "chronic kidney" ) OR TITLE-
ABS-KEY ( "chronic renal failure" ) OR TITLE-ABS-KEY ( "renal disease" ) ) )

from the search strategy are imported into reference
management software (EndNote XX). All duplicates
were removed automatically and manually and then
filtered in three stages (title, abstract, and full-text),
resulting in the selected studies included in this review.

Studies selection, quality assessment, and
data extraction

The first author (RPA) performed initial searching
from the databases, removed duplicates, and screened
titles, abstracts, and full-texts. Discussions with 2™
and 3" authors (YS and NIA) were conducted to final-
ize the selected studies' screening, quality assessment,
and data extraction. The quality assessments were car-
ried out using instruments for measuring the quality as-
sessment of controlled intervention studies developed
by the National Heart, Lung and Blood Institute
(2013), which can be accessed at https://www.nhlbi.
nih.gov/health-topics/study-quality-assessment-tools.
Following the quality assessment, the data extraction
for each study included: (1) author name and year of
publication, (2) research design, (4) objectives, (5)
participants, (6) intervention allocation and duration,
(7) outcome measures, and (6) results. The data ex-
traction was completed using tables in Microsoft Ex-
cel (Microsoft Corporation, Redmond, WA, USA).

Results

Study selection and quality assessment

Following the screening procedures, nine studies were
eligible for the systematic review and the quality of the
selected studies was fair to good. The complete assess-
ment of the quality of this study is available in table 2.
Table 3 summarizes the data extracted from studies in-
vestigating the effects of various types of yoga inter-
ventions on the health of hemodialysis and CKD pa-
tients. These studies had different durations, ranging
from 15 days [17] to 6 months [24]. The types of yoga
interventions varied across the studies, ranging from a
15-day Pranayama breathing technique [17,26], a 12-
week feasibility study on intradialytic yoga [18,23],
a feasibility study of a 4-month Intradialytic Yoga
Program [22], a four months Hatha Yoga program
[24], a 6-month program Yoga therapy [21,22], and a

3-month modified yoga-based exercise program [24].
The outcome measures in these studies encompassed
a wide range of parameters, including measures of
feasibility [18], adherence [24], safety [25,21], fa-
tigue and insomnia, oxidative stress, renal function,
blood pressure, and quality of life [24]; while another
study assessed pain intensity, sleep disturbance, grip
strength, and various biochemical markers such as
urea, creatinine, calcium, alkaline phosphatase, phos-
phorus, cholesterol, and HDL cholesterol [17]. These
studies demonstrated that different types of yoga in-
terventions practiced for varying durations were fea-
sible and positively affected multiple health outcomes
in hemodialysis and CKD patients.

Discussion

While previous research has reviewed the roles of
exercise in managing CKD [26], or the effect of yoga
in managing other chronic diseases such as diabetes
mellitus [28] and cardiovascular diseases [29], this
systematic review is the first study that synthesizes
the available evidence on the potential effects of yoga
interventions on the physical and mental health of
CKD patients. The findings from this systematic re-
view indicated various yoga interventions were fea-
sible [29,30,31] in improving various health aspects
in CKD patients. Each study examined the effects of
yoga interventions over specific durations, ranging
from 15 days [17] to 6 months [33]. The types of yoga
used included hatha yoga [30], pranayama [33,23],
intradialytic yoga [4], and yoga therapy [35]. The
findings signify the potential effects of both short-
term and longer-term yoga practice for CKD patients
and highlight the potential of different types of yoga
used for CKD patients. However, while the literature
suggests potential benefits of yoga, the diversity in
outcome measures across studies poses challenges for
interpreting findings on yoga interventions for CKD
patients. This variability complicates direct com-
parisons and hinders the establishment of consistent
evidence. The absence of standardized outcome mea-
sures impedes uniform evaluation criteria and makes
it difficult to assess yoga's broader impact on specific
aspects of CKD. The focus on diverse outcomes, such
as fatigue, insomnia, lipid profiles, and quality of life,
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Figure 1. The study screening process

creates difficulties in cross-study comparisons. This
diversity limits generalizability and makes deriving
standardized clinical recommendations challeng-
ing for healthcare providers. Future research should
adopt standardized outcome measures and prioritize
patient-centered outcomes for a more comprehensive
understanding, advancing the field, enhancing evi-
dence quality, and supporting clear clinical recom-
mendations.

The reviewed studies encompass a diverse spectrum
of yoga interventions targeting individuals undergoing
hemodialysis or CKD, with notable variations in study
duration, types of yoga, and participant characteristics.
Short-term interventions, such as the 15-day Pranaya-
ma program [17] were contrasted with medium-term
approaches such as the three-month intervention [25]
and the 12-week programs [18,20,23] and showcased
the diversity in study durations. Furthermore, the types
of yoga interventions varied, including breath-focused
practices like Pranayama, intradialytic yoga, Hatha
yoga, yoga therapy, and even laughter yoga [4]. Par-
ticipant characteristics were also diverse, with studies
focusing on hemodialysis patients [17,25], or CKD
patients [20,24]. Key findings highlighted the feasibil-
ity and safety of intradialytic yoga, reductions in lipid
parameters through yoga therapy, and improvements
in oxidative stress indicators and antioxidant enzyme
activities with Hatha yoga. The impact on quality of
life and psychological outcomes varied across studies,

and adherence was notably high in interventions such
as intradialytic yoga. In essence, this comprehensive
analysis underscores the multifaceted nature of yoga
interventions and their potential benefits for individu-
als with CKD, thus suggesting that incorporating yoga
interventions into the care of CKD patients may bene-
fit their physical and mental well-being.

While yoga does not directly cure CKD, several mech-
anisms contribute to its potential improvement of the
condition. Firstly, yoga reduces stress, which can im-
pact kidney function and CKD progression [34,36],
Secondly, it helps manage blood pressure, a common
factor in CKD development and progression [23].
Yoga poses, breathing exercises, and meditation tech-
niques improve cardiovascular health and may also aid
in blood pressure control. Thirdly, certain yoga pos-
tures increase blood flow to the kidneys, potentially
enhancing their function by facilitating waste remov-
al [35]. Additionally, regular yoga practice improves
flexibility, circulation, and muscle stiffness, which
can be beneficial for CKD patients [37]. Finally, the
mindfulness and meditation aspects of yoga promote
self-awareness, allowing individuals to better monitor
symptoms and make healthier lifestyle choices [35,34].
However, further research is needed to fully understand
the precise pathways through which yoga generates
improvements among CKD patients. The proposed
multifaceted mechanisms of stress reduction, anti-in-
flammatory effects, and cardiovascular benefits in
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Table 2. The quality assessment of the selected studies

5]
= 2 f Y 9 9 F B
o = = a a = <) =3
g @ = S =3 =3 3 = =
o o e S = = & £
©» o~ [N & & M = ;3
g 8 o 2 w o ow o £ B
& Nt P s S S S Do
=. [ = — — — e} o N
o —_ » I} e ot ~ 3 S
S — — =2 "~ ] A ~
0 x = = 8 2 Yo
S e =B
E
1. Was thelst‘udy dpscnbed as randomized, a randomized trial, a ran- v v N N v v v v
domized clinical trial, or an RCT?
2. Was the method of randomization adequate (i.e., use of randomly v v N N v v
generated assignment)?
3. Was the .treatment allocation concealed (so that assignments could N N N N N N N N N
not be predicted)?
4.. Were study participants and providers blinded to treatment group as- N N N N N N N Y N
signment?
5. Were ﬂ}e people assessing the outcomes blinded to the participants N N N v v v v v v
group assignments?
6. Were the groups similar at baseline on important characteristics that
could affect outcomes (e.g., demographics, risk factors, co-morbid con- Y Y Y N Y Y Y Y Y
ditions)?
- ; 0 _
7. Was the overall drop-out rate from the study at endpoint 20% or low N N N N N N N N N
er of the number allocated to treatment?
8. Was the differential Qrop-out rate (between treatment groups) at end- N N N N N N N N N
point 15 percentage points or lower?
9. Was there high adherence to the intervention protocols for each treat- v v v v v v v v v
ment group?
.10. Were other interventions avoided or similar in the groups (e.g., sim- N N N N N N v Y N
ilar background treatments)?
11. Were out.comes assessed using vahd.al.ld reliable measures, imple- Y Y v Y Y Y Y Y v
mented consistently across all study participants?
12. Did the authors report that the sample size was sufficiently large to
be able to detect a difference in the main outcome between groups with Y Y Y N Y Y N N Y
at least 80% power?
'13‘ Were outcomes reported or subgroups analyzed prespecified (i.e., v v v v v v v v v
identified before analyses were conducted)?
14. Were all randomized participants analyzed in the group to which
they were originally assigned, i.e., did they use an intention-to-treat Y Y Y N Y Y Y Y Y
analysis?
Conclusion G G F F G G G G G

Note: G= Good, F = Fair, P=Poor

Yoga potentially address key factors in CKD, includ-
ing hypertension [38,39]. Additionally, yoga supports
immune function, modulates the autonomic nervous
system, and promotes kidney health through fluid
and electrolyte balance [24,31]. Its positive impact
on mental health indirectly contributes to better out-
comes in CKD. Encouraging a holistic approach with
mindful eating and physical activity, yoga promotes
a healthy lifestyle for CKD management [39]. Un-
derstanding these concise mechanisms enriches our
comprehension of yoga's therapeutic effects, guiding
future research for positive changes in kidney health

[34].
The systematic review followed the PRISMA
guidelines, ensuring a rigorous and transparent

approach to the literature search and selection process.
The review included studies with diverse types of
yoga interventions and outcome measures, providing
a comprehensive overview of the available evidence.
The positive effects observed across multiple health
outcomes indicate the potential efficacy of yoga
interventions for CKD patients. However, there
are several limitations to consider. The synthesis of
existing research on yoga interventions for individuals
with CKD reveals significant variability in study
durations, types of yoga interventions, and outcome
measures, posing challenges for direct comparisons
and limiting the feasibility of conducting a meta-
analysis. The observed heterogeneity emphasizes
the need for caution in drawing overarching
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Dutta, 2018~ RCT
(20]

Gordon, RCT
2012 [21]
Gordon, RCT
2013 [22]

Assess the 60 CKD
effect of patients
yoga therapy

on fasting

lipid profile

Assess the 68 hemo-
effect of dialysis
Hatha yoga patients
on lipid pa-

rameters and

cholesterol.

Assess the 68 hemo-
effect of dialysis
Hatha yoga patients

on oxidative
stress indica-
tors and oxi-

dant status

Yoga therapy (10 to
12 supervised sessions
with home practice
diary and telephonic
follow-up)

(n=30)

Vs.

Control

(n=30)

Three months .
Em%m yoga exercise

(30 minutes of
supervised and addi-
tional

unsupervised home
training)

(n=33)

Vs.

Control

(n=35)

Huocm months .
Hatha yoga exercise

(30 minutes of
supervised and addi-
tional

unsupervised home
training)

(n=33)

Vs.

Control

(n=35)

Four months

Triglycerides,
Low-density Lipo-
protein (LDL)
High-density Lipo-
protein (HDL)-
Total cholesterol

Triglycerides,
Low-density Lipo-
protein (LDL)
High-density Lipo-
protein (HDL)-
Total cholesterol

Malondialdehyde
Protein oxidation
Phospholipase
Superoxide dis-
mutase

Catalase

e Triglycerides, LDL, and VLDL decreased in the yoga group.
e  Total cholesterol decreased, and HDL increased but not statisti-
cally significant.

e Hatha yoga exercise significantly decreased total cholesterol,
triglycerides, LDL-cholesterol, and total cholesterol/HDL-cho-
lesterol ratio in ESRD patients.

e After four months of Hatha yoga exercise, 70.0% of patients had
normal total cholesterol, and 84.9% had normal LDL cholester-
ol.

e Hatha yoga exercise significantly reduced lipid peroxidation,
protein oxidation, and phospholipase A2 activity

e Superoxide dismutase and catalase activities significantly in-
creased after four months of yoga exercise.

e There was a significant correlation between pre-hemodialysis
oxidative stress parameters at the zero month and after four

months.
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conclusions. Additionally, variations in the quality
and methodological rigor of included studies may
influence the strength of the evidence, highlighting the
importance of interpreting findings with consideration
to study-specific contexts. To advance the field
and provide more robust evidence, future research
should address these limitations by conducting
larger randomized controlled trials with standardized
protocols. Such an approach would enhance
comparability and strengthen the overall evidence base.
Exploring the long-term effects of yoga interventions
on critical outcomes, such as cardiovascular health,
kidney function progression, and mortality in CKD
patients, is essential for gaining valuable insights
into the sustained impact of yoga on health outcomes.
Investigating the underlying mechanisms of yoga's
beneficial effects, particularly its impact on stress
reduction, inflammation, and immune function, would
contribute to a more comprehensive understanding
of its therapeutic potential in CKD patients. Lastly,
assessing the cost-effectiveness of integrating yoga
interventions into CKD care is crucial for informing
healthcare policy and resource allocation decisions,
providing a holistic perspective on the feasibility
and practicality of incorporating yoga as an adjunct
therapy in the management of chronic kidney disease.
Addressing these considerations in future research
endeavors will significantly contribute to advancing
our understanding of the potential benefits and optimal
implementation of yoga interventions in the context of
CKD care.

Conclusion

In conclusion, this systematic review has indicated
that the available evidence suggests that yoga inter-
ventions can provide beneficial effects for patients
with CKD. Different types of short-term and long-term
yoga interventions, such as Hatha Yoga, Pranayama,
and yoga asanas, have shown promising outcomes in
improving dialysis adequacy, fatigue, insomnia, lipid
profiles, oxidative stress, renal function, blood pres-
sure, and quality of life in CKD patients. However, the
review acknowledges the limitations of the existing
evidence, including small study sizes and variations
in design, interventions, and outcome measures. Fur-
ther well-designed randomized controlled trials with
larger sample sizes are needed to strengthen the evi-
dence base and provide definitive conclusions. Future
research should use standardized outcome measures
and prioritize patient-centered outcomes to advance
the field, improve evidence quality, and inform clear
clinical recommendations. Studies to explore precise
therapeutic yoga mechanisms in CKD care are also
recommended. Nevertheless, based on current find-
ings, healthcare providers should consider yoga as ad-
junctive therapy while ongoing research continues to

refine clinical recommendations.
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