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Abstract. Restless legs syndrome (RLS) is a common neurological disorder affecting
hemodialysis patients, significantly impacting their quality of life. While traditional treatments
can provide relief, complementary interventions such as Kinesio taping (KT) may offer
additional benefits. This study aimed to evaluate the effectiveness of KT in reducing RLS
symptoms in patients undergoing hemodialysis.

Methods. A quasi-experimental study with a one-group pretest-posttest design was conducted
from June to August 2024 at the hemodialysis unit of Prof. Dr. Margono Soekarjo Regional
General Hospital, Banyumas, Central Java, Indonesia. Thirty-nine patients aged 18 years or
older and experiencing RLS symptoms were selected using simple random sampling. Patients
with diabetes mellitus or those who did not complete the intervention were excluded. RLS
symptom severity was assessed at baseline, three days, and six days post-intervention using
the Assessment Criteria for Diagnostic Restless Legs Syndrome. Data were analyzed using the
Wilcoxon test to assess the effect of KT.

Results. The study found a significant reduction in RLS symptoms after the KT intervention.
Mean RLS scores showed a consistent decrease across three domains: pain, itching, and
crawling sensations. By day six, pain reduced from a baseline of 3.54 to 1.22, itching from
3.32 to 1.43, and crawling sensation from 2.46 to 1.3. Other symptoms, including heat and
muscle stiffness, also showed significant improvement, with p-values < 0.001.

Conclusions. Ourpreliminary findings suggest that KT can be an effective non-pharmacological
intervention for alleviating RLS symptoms in hemodialysis patients. KT may serve as a
beneficial nursing intervention to reduce RLS symptoms in this population. This simple,
non-invasive technique should be considered as part of comprehensive RLS care for patients
undergoing hemodialysis.
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CecTpuHCbKe BTpYYaHHS: KiHe3i0TeHIyBaHHS 1/ 3MEHIIIEHHSI CUMIITOMIB
CHHPOMY HECTIOKIHMX HIr y NAIE€HTIB, SIKi JIKYIOTbCS METOJAOM reMoaiaizy

lakynbreT HayK IIpo 310poB’a, YHiBepcuter Myxammanil ITypsokepro, Banbiomac,
LlenTpansHa fBa, IHmoHE3is1
2PerioHasibHA 3arajibHa JikapHs iM. Maprorno Cykapmko, banbiomac, LlentpanbHa dBa, Innonesia

Pestome. Cundpom necnoxiiinux nie (CHH) € nowupenum nespoaoiyHum po3nadom y RauieHmie, ki Aikyiomocs
Memodom eemodianizy (I1), wio cymmeeo enaueae Ha aKicmo ycumms Xeopux. Y moil uac sk mpaouuyiiini memoou aiky-
BAHHS MOJICYMb AUle 3a6e3neuumu noaeeueHHs, 000amKosi empy4ants, maki ax Kineziometinyeanus (KT), moxcymo
sanpononysamu dooamkoei nepesaeu. lLle docaioxncenns manro Ha memi oyinumu egpexmusrnicmo KT'y smeHwenHi cumn-
momie CHH y I'/l nayienmis.

Memoou. 3 uepsensa no cepnens 2024 poky y eiodinenni eemodianizy PecionanrvHoi 3aeanvHoi aikapHi imeni npog.
Mapeono Coekapdico, banromac, Ilenmpanvua Sea, Indonesis, 6y10 npogedero keaziekcnepumeHmanvhe 0ocaioicen-
HS 3 00HO2PYNOBOH cXeMot npemecm-nocmmecm. Tpudysms Oee amv nayienmie y eiyi 18 pokie i cmapuie, aki maiu
cumnmomu CHH, 6yau exaroueni do docaidxncerHs 3a 0onomoezor npocmoi eunaokoeoi eubipku. Ilayienmu 3 yyKpogum
diabemom abo mi, xmo He 3a8epuiué 6mpy4ants, oyau suxaroueni. Taxckicmo cumnmomie CHH ouintosaru na nouamky,
yepesz mpu ma wicmo OHi8 NicAs MPYUAHHS 3 00NOMO20I0 Kpumepiie oyiHKu 0iaecHOCMUKU CUHOPOMY HEeCNOKIUHUX Hie.
Jlani ananizysanu 3a donomoezoro mecmy Binkokcona.

Pezyaomamu. Jocnioxncenns eussuno 3naune smenuiens cumnmomie CHH nicas empyuanns KT. Cepeoni 6anu
MaKux nokasHukie sk 0inb, ceepbidic i 6iOWYymMms NOG3AHHA MYPAULOK NPOOeMOHCMPY8aau nocaidogre 3nuxcents. Ha
wocmuti deHb 0inb 3MeHUUBCA 3 8UXIOH020 pieHsa 3,54 0o 1,22 baau, ceepbixnc 3 3,32 do 1,43 baau, a 8iduymms noe3aHHs
3 2,46 0o 1,3 banie. Inwi cumnmomu, 8xkarouarouu xeap i pueionicme m’s13i6, MaKoic NOKA3aiu CMAamucmu4Ho 3Havyue
nokpawenns (p < 0,001).

Bucnoseku. Hauwii nonepeoni pesyssmamu cgiouams, wo KT mooxce Oymu egpexmueHum HemeOuKkameHmMo3HUM
empy4anuam 045 noaeeuienns cumnmomie CHH y I'/l nayieumis. KT mooice 6ymu KopucHum meocecmpuHcobKuM 8mpy-
YyqHHAM 0as 3menuenHs cumnmomie CHH y yiii nonyasyii. Llro npocmy, Heinea3zueHy mexHiky caio pozeasdamu K 4ac-
mury komnaekcroi donomoeu I/l nauienmam 3 CHH.

Kiro40Bi ciioBa: kineziomeiinysanis, cuHOpom HeCROKIUHUX Hie, 2eM00iani3, MedcecmpUHCcbKe 8MpPY4anHs.

Introduction. Restless legs syndrome (RLS) is a
prevalent and debilitating condition, especially among
patients undergoing hemodialysis. It is characterized
by an irresistible urge to move the legs, often accom-
panied by uncomfortable sensations such as itching,
pain, and tingling. The prevalence of RLS in this
population varies widely, with estimates ranging from
6.6% to 80%, largely due to differences in diagnostic
criteria, study methodologies, and patient populations
[1—4]. Hemodialysis patients, due to the chronic na-
ture of their condition and associated physiological
disruptions, are particularly vulnerable to RLS, which
significantly impacts their quality of life [5]. Despite
its high prevalence, managing RLS in these patients
remains challenging due to complex pathophysiologi-
cal factors, including uremia, iron deficiency, and
chronic inflammation [6, 7].

Agus Santosa
agussantosa@ump.ac.id

Pharmacological treatments such as dopaminergic
agents and gabapentin have shown efficacy in reducing
RLS symptoms; however, these medications often have
side effects and may not be suitable for long-term use in
all patients [8, 9] Non-pharmacological interventions,
including reflexology, massage, and aerobic exercise,
have also shown some success in alleviating symptoms
and improving sleep quality [10, 11]. Nevertheless,
there remains a need for alternative, non-invasive treat-
ments that can be easily applied and integrated into the
daily routines of hemodialysis patients, particularly for
those who continue to experience discomfort despite
current treatments. This presents an empirical gap in
identifying effective, low-risk interventions for manag-
ing RLS in this population.

Kinesio taping (KT) has emerged as a potential
therapeutic approach for a variety of conditions involv-
ing pain and discomfort, yet its application specifically
for RLS remains underexplored. Previous studies have
shown that KT can improve muscle function, enhance
proprioception, and increase circulation, potentially
offering relief for symptoms associated with RLS [12—
14]. Despite these promising mechanisms, a notable
theoretical gap exists in understanding how KT can be
effectively utilized for RLS symptom management in
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hemodialysis patients. Most existing studies focus on
KT’s effects in musculoskeletal conditions, and lim-
ited empirical evidence addresses its use in neurological
conditions such as RLS.

This study aims to address both the empirical and
theoretical gaps by investigating the effectiveness of KT
as a non-pharmacological intervention for reducing
RLS symptoms in hemodialysis patients. This study’s
contribution lies in exploring KT as an underutilized
intervention for RLS in hemodialysis patients, offering
a novel approach in symptom management. The find-
ings highlight KT’s potential utility as an adjunctive
non-pharmacological treatment, with implications for
improving patient quality of life.

Materials and methods. This quasi-experimental
study used a one-group pretest-posttest design [15]
and was conducted from June to August 2024 in the
Hemodialysis Unit of Prof. Dr. Margono Soekarjo Re-
gional General Hospital in Banyumas, Central Java,
Indonesia. The research received ethical approval from
the Ethics Committee of Prof Dr. Margono Soekarjo
Regional General Hospital (Approval No: KEPK/
RSMS/420/05090). All participants provided written
informed consent before inclusion in the study.

The study population comprised patients under-
going hemodialysis. A total of 39 respondents were se-

lected using simple random sampling, with inclusion
criteria of patients aged 18 years or older, regularly
undergoing hemodialysis, experiencing RLS symp-
toms, and willing to participate [16, 17]. Patients
with comorbid diabetes mellitus or those who did not
complete the intervention were excluded to reduce
potential confounding effects, as diabetes is known to
independently affect RLS symptoms. Excluding these
cases allowed a more focused evaluation of the effec-
tiveness of KT in a homogenous RLS patient popula-
tion.

The study’s outcome was RLS symptom severity,
measured using the Assessment Criteria for Diagnostic
Restless Legs Syndrome. This tool provides a multi-di-
mensional assessment, evaluating pain, itching, crawl-
ing sensations, and muscular stiffness on a 0—4 scale,
where 0 indicates no symptoms and 4 denotes the most
severe level [18]. Symptom data were collected at three
points: baseline, three days post-intervention, and six
days post-intervention.

The KT intervention was applied to the affected
lower extremities, targeting muscle activation areas
around the calves and shins. The tape was applied at ap-
proximately 15—25% tension to offer moderate support
without restricting movement (Fig. 1).

Fig 1. Kinesio taping applications.

Each application remained for 3—5 days, with re-
assessment and reapplication as needed. Taping was
conducted by trained practitioners, and participants
received basic instructions on reapplication if required
post-study.

For the statistical analysis, the Wilcoxon test was
used to analyze the effectiveness of KT in reducing RLS
symptoms in hemodialysis patients [19].

Results. Among the study participants, there
were 16 males and 23 females, aged 26 to 81, with most
falling within the 46—55 age range. The majority ex-
perienced RLS with varying severity levels, and a sig-
nificant proportion had moderate to severe symptoms.
When analyzed by gender, both male and female pa-

tients displayed a similar distribution of RLS severity,
with a notable percentage experiencing severe symp-
toms (Table 1).

KT was applied to mitigate RLS symptoms, with
its effectiveness evaluated at three intervals: at baseline
(before intervention), three days post-intervention,
and six days post-intervention. Results demonstrated
substantial improvements in key symptoms, includ-
ing pain, itching, crawling sensations, sensations of
heat, and muscle cramps or stiffness. Pain and itching
showed especially consistent reductions from baseline
through day six, while crawling sensations, heat, and
muscle stiffness also displayed marked improvement
over time (Fig. 2).
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Table 1
Demographic and clinical characteristics of the participants (n=39)
Characteristics Result
Sex
Man 16 (41%)
Woman 23 (59%)
Age, years old
Mean 46-55
Min-Max 26-81
Grade RLS
Mild 0(0%)
Moderat 16 (41%)
Sever 23 (59%)
Grade RLS based on sex
Man Mild 0 (0%); Mild 5 (13%); Sever 11(28%)
Woman Mild 0 (0%); Mild 11 (28%); Sever 12 (31%)

4
35 \ —o—Pain
<]
g 3 N .
B o5 Itching
% ) \ -
2 2 Crawling sensations
515 ,;
cﬁ [ Heat
1
0,5 p < 0.001 —#—Muscle cramps or
p <0.001 stiffness
o]
Baseline Day 3 Day 6

Fig 2. Effectiveness of kinesio taping in reducing RLS symptoms

Statistical analysis confirmed the symptom reduc-
tions were significant, with p-values < 0.001 across all
parameters. Qualitative feedback from patients further
supported these findings, with patients reporting high
comfort levels with KT application during both hemo-
dialysis sessions and daily activities. No adverse effects
or discomfort were noted during the study period, sug-
gesting KT as a well-tolerated intervention. These find-
ings indicate that KT could serve as an effective, non-
pharmacological approach to reduce RLS symptoms
and improve the quality of life for hemodialysis patients
with RLS.

Discussion. The findings of this study demonstrate
that KT effectively reduces RLS symptoms in patients
undergoing hemodialysis. Symptoms such as pain,
itching, crawling sensations, heat, and muscle cramps

or stiffness showed significant improvement after KT
application, with statistical analysis revealing p-values
< 0.001 across all symptom parameters. These results
suggest that KT can be a beneficial non-pharmacologi-
cal intervention for managing RLS in hemodialysis pa-
tients.

Qualitative feedback highlighted patient comfort
with KT, as patients consistently reported ease of ap-
plication and tolerance of the tape both during hospital
hemodialysis sessions and at home. This positive feed-
back aligns with KT’s intended design as a non-invasive
intervention, supporting its feasibility for long-term
use. Additionally, the absence of adverse effects, such
as skin irritation, further reinforces KT’s suitability for
integration into routine care for RLS management in
hemodialysis patients.
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The physiological mechanisms underlying KT’s ef-
fectiveness in alleviating RLS symptoms likely include
improvements in muscle function and pain modula-
tion. KT is known to enhance proprioception, improve
neuromuscular control, and increase local circulation
and lymphatic flow [12, 20]. This enhanced circulation
can help reduce discomfort associated with the urge
to move the legs, a characteristic of RLS [21]. In this
study, reductions in pain, itching, and crawling sensa-
tions support the hypothesis that KT’s circulatory and
neuromuscular effects play a significant role in symp-
tom relief.

Previous studies have shown that KT can reduce
pain and improve functional outcomes in patients with
musculoskeletal and neurological conditions [22, 23].
Although direct evidence of KT’s effect on RLS is lim-
ited, mechanisms observed in other contexts, such as
increased proprioceptive feedback and improved bal-
ance, may explain the positive outcomes in this study.
Enhanced proprioception and muscle activation likely
contributed to better limb control, potentially reducing
the frequency of involuntary leg movements common
in RLS patients [12].

Managing RLS in hemodialysis patients remains a
challenge due to the multifactorial nature of the condi-
tion, with contributing factors such as iron deficiency,
uremia, and imbalances in calcium and phosphorus
metabolism well-documented [6, 7]. Chronic inflam-
mation in end-stage renal disease further exacerbates
RLS symptoms [24]. While pharmacological treat-
ments, such as dopaminergic agents like pramipexole
and gabapentin, have been effective [8, 9], non-phar-
macological interventions like KT provide an appealing
alternative, particularly for patients seeking non-inva-
sive therapies.

Other non-pharmacological approaches, such as
reflexology, massage, and aerobic exercise, have also
shown promise in reducing RLS symptoms and improv-
ing sleep quality [10, 11, 25]. Similar to KT, these in-
terventions may improve circulation and muscle relax-
ation, underscoring the potential of physical function
enhancement to relieve RLS discomfort. However, KT
has the added advantage of being easy to apply, non-in-
vasive, and convenient for long-term use, distinguish-
ing it from other treatments requiring frequent sessions.

Compared to other interventions, KT offers a con-
tinuous and convenient approach that may be particu-
larly suited for hemodialysis patients, who might find
frequent appointments challenging. Reflexology and

References:

aerobic exercise have been effective in alleviating RLS
symptoms, but KT’s prolonged symptom relief and
suitability for long-term use present it as a unique and
valuable option.

The novelty of this research lies in applying KT
to a patient population and condition not extensively
studied in this context. By evaluating KT’s impact on
key RLS symptoms, such as pain, itching, and crawling
sensations, the study contributes to the understanding
of non-pharmacological interventions for RLS and of-
fers a novel approach that could complement existing
therapies. The results may significantly impact qual-
ity of life improvements for hemodialysis patients with
RLS, while also expanding KT’s clinical applications.

Despite promising results, this study has limita-
tions, including the potential for self-report bias, as pa-
tients’ assessments of symptom changes were subjective
and could be influenced by personal expectations. Ad-
ditionally, the small sample size limits generalizability.
Future studies should consider a randomized controlled
trial design with a larger sample size to validate KT’s ef-
fectiveness in this population.

Conclusions. In conclusion, KT shows promise as
an intervention for reducing RLS symptoms in patients
undergoing hemodialysis. Its potential to enhance pro-
prioception, increase circulation, and improve neuro-
muscular control likely underlies the observed symptom
relief. Given its non-invasive nature and potential ef-
fectiveness, KT could be integrated into standard nurs-
ing care practices for RLS management among hemo-
dialysis patients. Future studies should aim to develop
standardized KT protocols, considering individual pa-
tient needs and incorporating multidisciplinary insights
to optimize outcomes.
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