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Purpose: To determine the effects of kinesiology 
taping on reduced limb oedema using shear-wave 
elastography.
Methods: A randomized trial with concealed alloca-
tion and intention-to-treat analysis. Fifty patients 
with limb oedema were randomly allocated to 2 
groups: kinesiology taping at 25% tension applied 
to the oedematous tissue (25% kinesiology taping), 
and kinesiology taping at 0% tension applied to 
the oedematous tissue (0% kinesiology taping). 
The primary outcome was the elastic coefficient of 
shear-wave elastography (dermis and adipose lay-
ers), and the secondary outcome was limb circum-
ference, which were assessed at days 0, 9, and 16.
Results: Compared with the 0% kinesiology taping 
at day 9, the 25% kinesiology taping significantly 
reduced the elastic coefficient of the dermis layer 
(12.57 kPa, 95% CI 4.97 to 20.16, p = 0.001) and 
adipose layer (5.29 kPa, 95% CI 2.20 to 8.38, 
p < 0.001), and the length of limb circumference 
(2.18 cm, 95% CI 0.79 to 3.56, p < 0.001). The bene-
fits of the dermis layer (p = 0.002) and adipose layer 
(p = 0.005), and the limb circumference (p < 0.001) 
were maintained at day 16. These findings demon-
strate the sustained biomechanical improvements 
of oedematous tissues induced by 25% kinesiology 
taping, providing objective clinical evidence sup-
porting the application of kinesiology taping for 
limb oedema management.
Conclusion: Kinesiology taping at 25% tension redu-
ces the elastic coefficient and limb circumference of 
limb oedema. We recommend kinesiology taping 
as a complementary, synergistic adjunct to limb 
oedema in patients with severe hyper-dependency.

EFFECT OF KINESIOLOGY TAPING ON LIMB OEDEMA IN PATIENTS WITH SEVERE 
HYPER-DEPENDENCY USING SHEAR-WAVE ELASTOGRAPHY: A RANDOMIZED 
CLINICAL TRIAL

Qiumei LI, MD, MMed , Liping LIN, MD, MMed, Mengying FANG, BSc, Xiaodong TANG, BSc, Chuyao JIAN, PhD and 
Shaofeng ZHAO, MD, PhD
From the Eighth Affiliated Hospital of Sun Yat-sen University, Shenzhen, China

LAY ABSTRACT
Severely hyper-dependent patients often suffer from 
limbs edema, which interferes with their rehabilitation. 
Kinesiology tape is commonly used, but the benefit of 
applying the tape with stretch tension remained un-
certain. We randomly assigned 50 patients with limb 
edema to receive either stretched (25% tension) or 
non‑stretched kinesiology taping. Limb circumference 
and edematous tissue stiffiness were followed for 16 
days. Kinesiology tape applied with appropriate ten-
sion effectively reduced edema and softened edema-
tous tissues, and these benefits persisted. This study 
supports using tension‑adjusted kinesiology taping as 
an extra rehabilitation measure for limb edema among 
patients with high care needs.
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Limb oedema is a common complication in patients 
with severe hyper-dependency (1), commonly 

arising from factors like reduced physical activity, 

incorrect limb positioning, low serum albumin levels, 
renal failure, and cardiac insufficiency (2). The excess 
fluid accumulates in the interstitial space outside blood 
vessels, causing limb oedema, and visible depressions 
in the skin when minimal subcutaneous tissue is pres�-
sed with a finger (3). Limb oedema leads to pain, joint 
contractures, limited range of motion, amyotrophy 
and skin ulceration (4). These complications of limb 
oedema affect long-term recovery, causing increased 
hospitalization costs and extended hospital stays (5, 6).

Kinesiology tape (KT) (Performance Health, Akron, 
OH, USA) is a new technique of rehabilitation tre-
atment (7), and it has been proposed for early-stage 
lower extremity oedema and pain (8, 9). This technique 
makes use of elastic adhesive tape, which is applied to 
the patient’s skin under tension, and can be extended 
up to 140% of its original length (7). This tape is a 
non-invasive and pharmaceutical-free elastic patch 
with a unique water-ripple acrylic adhesive surface 
similar to the elasticity of the skin, and does not res-
trict the range of motion (10, 11). The elastic tape can 
last for a period of 3–5 days and can be used in water 
(11). This technique applies unique materials to the 
skin surface, correcting joint dislocation, providing 
muscle support, activating the endogenous pain relief 
system, and promoting lymphatic reflux to eliminate 
oedema by changing the tensile force and cutting the 
shape according to the patient’s position to conform 
to the oedematous limb (7, 12).

KT is an intervention primarily designed to increase 
the space between the subcutaneous tissues, enhance 
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local circulation, alleviate local inflammatory reactions, 
and reduce oedema. Although the effects of KT on limb 
oedema have been reported in patients after knee repla-
cement arthroplasty (13-15) and in advanced cancer 
(16), the reported findings are inconsistent (17). One 
possible reason for the discrepancies is the wide range 
(10–75%) of KT tension reported across the studies. 
These data indicate that 10–15% tension of KT can 
reduce limb oedema and pain after knee-joint disease 
(8, 18). Several randomized trials have examined the 
functional effect of KT at 25–50% tension (19, 20). But 
increasing beyond 30% tension led to an immediate 
increase in pressure sensitivity (21). Recent studies 
have shown that KT applied at 25% tension is an opti-
mal tension for reducing limb oedema and muscle pain 
in healthy adults (21, 22). However, the effects of KT 
at “optimal” tension on limb oedema in patients with 
severe hyper-dependency have not been determined.

Therefore, our research question for this randomized 
trial was: What are the relative effects of KT performed 
at 25% tension and 0% tension on limb oedema in 
patients with severe hyper-dependency? Specifically, 
we evaluated the efficacy of limb oedema using the 
SWE and Gulick anthropometric tape (Fabrication 
Enterprises Inc., Elmsford, NY, USA) anthropometric 
tape, comparing pre- and post-treatment in the elastic 
coefficient and LC between the 25% tension group and 
the 0% tension group over the post-treatment period. 

METHODS

Study design
This prospective, two-arm, randomized trial was con-
ducted with concealed allocation, blinded assessors, 
and intention-to-treat analysis. Patients who received 
rehabilitation for limb oedema at the Eighth Affiliated 
Hospital of Sun Yat-sen University, Shenzhen, China, 
between 8 December 2023 and 25 December 2024 and 
met the eligibility criteria were invited to our study. 

Patients were randomly allocated to the KT at 25% 
tension group or the KT at 0% tension group according 
to a randomization scheme generated by computer. A 
physiotherapist who was not involved with the recru-
itment and treatment of patients randomly selected the 
blocks for each stratum and generated the final allocation 
sequence. The allocations were placed in sealed, opaque 
envelopes and stored in a concealed cabinet. When an 
eligible patient was recruited, the recruiting physioth-
erapist contacted the independent researcher to open the 
envelope and determine the patient’s group assignment. 
The intervention period was 9 days and the follow-up 
was 16 days, after which outcomes were measured and 
analysed. To maintain blinding, the physiotherapists 
delivering the KT intervention to different groups were 

conducted at separate times and in separate rooms. 
Outcome assessments were conducted by a different 
physiotherapist who was blinded to group allocation.

Participants
The eligibility criteria are listed in Box 1. The phy-
siotherapists were extensively trained to deliver the 
KT intervention and had a minimum of 3 years of 
clinical experience. All physiotherapists and resear-
chers received standardized training before the trial 
to ensure procedure consistency.

Intervention
All patients from both groups received the KT reapp-
lied in 3 sessions (3 consecutive days per session), 
making a total of 9 days. All patients might be dischar-
ged from the hospital, return home, or move to another 
rehabilitation hospital, but KT was discontinued after 
9 days of intervention. Therefore, each participant 
received a total of 3 sessions over 9 days. Detailed 
procedures for the intervention are provided in a pre-
vious publication (25).

25% tension: The KT used a fan-cut KT method, 
which was cut into a claw-shaped patch from one-
third of the patient’s forearm to the middle finger. The 
application method employed a double lymphatic cor-
rection, based on the shape of the finger; each finger 
was attached using kinesiology tape and applied with 
a 25% elastic pulling force. Consequently, the glue 
surface was pushed from the proximal to the distal part 
of the finger and finally fixed to the tail end without 
force. Additionally, the 2 claw cloths were staggered 
to form an adhesive mesh as shown in Fig. 1. Two 
experienced physical therapists trained in kinesiology 
taping administered the interventions.

0% tension: Patients received the same KT method 
but without tension (i.e., 0% tension). The glue surface 
was pushed from the proximal to the distal part of the 
finger and finally fixed to the tail end without tension. 
Additionally, the 2 claw cloths were staggered to form 
an adhesive mesh.

Box 1. Eligibility criteria 
Inclusion criteria:
•	 Age >18 and <80 years
•	 Clinically diagnosed with severe hyper-dependency in line with the 

Guidelines for the capacity building and advancement of critical care 
medicine in China (23)

•	 Clinically diagnosed with limb oedema according to the Expert Consensus 
on the Diagnosis, Treatment, and Management of Oedema (24)

•	 The skin of the limb oedema is intact

Exclusion criteria:
•	 Involved in another research project or received another rehabilitation 

technique for treating limb oedema
•	 Serious cardiopulmonary conditions or any contraindications to the 

use of taping (such as skin allergy)
•	 An untreated ulcer or infection in the limb oedema
•	 Any condition that prevented the measurement or conduct of the 

study procedure
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Outcome measures
The primary outcome was the elastic coefficient of 
the dermis and adipose layers, measured by the shear-
wave elastography (SWE), as an indicator of limb 
oedema quantification. The secondary outcomes were 
limb circumference (LC), measured by the Gulick 
anthropometric tape. All outcomes were assessed at 
baseline (day 0), immediately after the 9-day inter-
vention (day 9), and at the end of a 1-week follow-up 
period (day 16).

SWE: SWE was performed by experienced sono-
graphers using the Mindray Resona 7 (Mindray, 
China) with an SL15–4 multifrequency linear probe 
operating at 4–15 MHz. First, a square, coloured ROI 

was set at the targeted skin and subcutaneous tissue 
site for SWE data acquisition and superimposed on 
the B-mode image. The skin stiffness was displayed in 
colour within the ROI, as shown in Fig. 2A. Second, 
the superficial and deep margin of the ROI was mani-
pulated to include the gel, skin, and subcutaneous 
tissue. During the SWE image acquisition, the probe 
was applied to the gel and maintained for several 
seconds to ensure that the practitioner obtained stable 
SWE images. Third, a small, round ROI was drawn 
within the first square ROI to quantitatively assess the 
skin and subcutaneous tissue stiffness. The parame-
ters, expressed in kilopascal (kPa), were recorded for 
each oedematous tissue, as shown in Fig. 2B. The 5 
consecutive SWE measurements were performed for 
each ROI to obtain the average values of the dermis 
layer and adipose layer. The operation was repeated 3 
times, and the final average value of the dermis layer 
and adipose layer obtained.

LC: The LC was recorded using the Gulick anthropo-
metric tape. The Gulick anthropometric tape was wrap-
ped around the midpoint of the palm and the oedema 
circumference measured, without compressing the 
oedematous tissue. The LC parameters, expressed in 
centimetres (cm), were recorded for each oedematous 
tissue. The operation was repeated 3 times, and the final 
average value of the oedema circumference obtained.

Statistical analyses
Continuous variables, including the elastic coefficient 
of SWE and LC, were expressed as means and stan-
dard deviations (SDs). Categorical variables, such 
as sex, were summarized using descriptive statistics. 
Multiple imputation (MI) was adopted to handle 
missing outcome data following the intention-to-treat 
(ITT) principle. Missing data accounted for 12% 
and were assumed to be missing at random (MAR). 

Fig. 1. Image showing the specific application method of kinesiology 
taping.

Fig. 2. SWE images of skin and subcutaneous tissue. The SWE box was superimposed on the B-mode image to accurately depict the dermis and 
subcutis. The quantitative skin elastic moduli, including mean, minimum, maximum, and standard deviation, were automatically calculated by the 
Mindray system and displayed in the picture. (A) are SWE images of normal tissue, (B) SWE images of oedematous tissue.
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Ten imputed datasets were generated via an imputa-
tion model adjusted for demographics, disease dura-
tion, and baseline measurements. The analyses were 
performed on each imputed dataset separately, and 
pooled estimates were synthesized by Rubin’s rules as 
previously described (26–28). Baseline characteristic 
comparisons between groups were conducted to test 
randomization balance: one-way analysis of variance 
(ANOVA) and analysis of covariance (ANCOVA) 
were used for continuous variables, while the χ² test 
was adopted for categorical variables. Longitudinal 
outcome changes over day 0, day 9, and day 16 were 
evaluated via generalized estimating equations (GEE) 
with robust standard errors, with patient ID specified 
as the cluster variable and an exchangeable working 
correlation structure. The pre-specified primary con-
firmatory analyses were between-group comparisons 
of all indicators at day 9 and day 16. These 2 sets of 
core comparisons were regarded as the primary study 
hypotheses without additional multiple testing cor-
rection. Intra-group comparisons of day 9 vs day 0 
and day 16 vs day 0 within each group were defined 
as post-hoc exploratory analyses, and no Bonferroni 
correction was applied to these exploratory pairwise 
comparisons. 

All statistical tests were two-tailed, with the overall 
significance threshold set at α = 0.05. Data analysis 
was conducted using Statistical Package for the Social 
Sciences (SPSS) software for Windows, version 26 
(IBM Corp, Armonk, NY, USA) and R software (ver-
sion 4.4.1, R Foundation for Statistical Computing, 
Vienna, Austria). MedCalc software (version 10.4.7.0; 
MedCalc, Ostend, Belgium) was used to generate 
box-and-whisker plots. Longitudinal analytical results 
were reported as pooled mean differences, robust 95% 
confidence intervals (CIs), and corresponding raw 
p-values at each time interval. 

Sample size calculation
The required sample size was calculated by comparing 
the change from baseline to day 9 of intervention in the 
elastic coefficient using one-way analysis of variance. 
The standardized effect size was estimated to be 0.91 
using our pilot data with preliminary experiment sub-
jects, with a within-group SD of 0.81. With an alpha 
(α) of 0.05 and a power of 0.80 (β = 0.8), the estimated 
sample size was 22 participants per group. To account 
for 15% attrition, we increased the final required 
sample size to 25 participants per group (total n = 50).

Fig. 3. Design and flow of patients through the trial. SWE: shear wave elastography. LC: limb circumference. ITT: intention-to-treat. MI: multiple 
interpolation.
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Sensitivity analysis
To evaluate the robustness of the findings, sensitivity 
analysis using distribution-free nonparametric com-
plete case analysis (CCA) was conducted to examine 
whether the MI-GEE results stemmed from violated 
normality assumptions.

RESULTS

A total of 50 patients were randomized into 2 groups: 
25% tension KT (n = 25) and 0% tension KT (n = 25). At 
day 9, 50 patients were assessed (100%). At day 16, 6 
patients dropped out because of discharge and transfer 
to another hospital (25% tension: 2; 0% tension: 4). 
44 patients were assessed (88% follow-up). The flow 
of patients through the trial is shown in Fig. 3. The 
baseline characteristics of the 50 included patients are 

presented in Table I. The random allocation process 
produced comparable groups at baseline.

Primary outcomes
Compared with the 0% tension KT group, 9 days of 
25% tension KT reduced the elastic coefficient of the 
dermis layer by 12.57 kPa (95% CI 4.97 to 20.16, 
p = 0.001). The elastic coefficient of the adipose layer 
reduced the same outcomes by 5.29 kPa (95% CI 2.20 
to 8.38, p < 0.001). At day 16, all the benefits of 25% 
tension KT were maintained. 25% tension KT was 
clearly more beneficial than 0% tension KT on all 
elastic coefficients of the dermis layer (95% CI 4.12 
to 18.73, P = 0.002) and adipose layer (95% CI 1.33 to 
7.25, p = 0.005). The effect sizes indicating the actual 
between-group difference are highly substantial with 
strong clinical and practical significance (Table II). The 
comparison of the results is shown in Fig. 4. 

Secondary outcome
Compared with the 0% tension KT group, 9 days of 
25% tension KT reduced LC by a mean of 2.18 cm 
(95% CI 0.79 to 3.56, p < 0.001), and this effect was 
largely maintained at 16 days (95% CI 1.44 to 3.83, 
p  < 0.001). The effect sizes indicate that the actual 
between-group difference is substantial, with strong 
clinical and practical significance (see Table II). The 
comparison of the results is shown in Fig. 5.

Intra-group comparisons between each follow-up 
time point and baseline were exploratory post-hoc 
analyses without multiple testing correction. All 
indicators presented a decreasing trend over time in 
the experimental group, whereas no notable temporal 
variations were detected in the control group. Detailed 
statistical results are available in Table III.

Sensitivity analysis
Sensitivity analyses confirmed that the direction and 
magnitude of KT effects were consistent with the 
intention-to-treat analysis, and statistical significance 
was largely maintained, indicating that the main fin-
dings were robust despite the missing data (Table IV).

Table I. Baseline and clinical characteristics

Clinical characteristics
25% tension KT
(n = 25)

0% tension KT
(n = 25) p-value

Age (years), mean (SD) 66.5 (10.5) 65.8 (9.9) 0.719
Sex, n (%) 0.763
 Female 10 (40) 11 (44)
 Male 15 (60) 14 (56)
Comorbidities, n (%)
 Low protein 23(92) 22(84) 0.637
 Cardiac insufficiency 11(44) 14(56) 0.396
 Renal insufficiency 7(28) 9(36) 0.544
 Use diuretic 19(76) 22(88) 0.269
Time bedridden (days), n (%) 0.848
 < 2 weeks 5 (20) 4 (16)
 2–4 weeks 13 (52) 15 (60)
 > 4 weeks 7 (28) 6 (24)
Therapy site, n (%) 0.490
 EICU 9 (36) 13 (52)
 RICU 5 (20) 3 (12)
  ICU 11 (44) 9 (36)
Principal diagnosis, n (%) 0.601
 Cerebrovascular disease 15 (60) 17 (68)
 Heart disease 2 (8) 3 (12)
 Lung disease 8 (32) 5 (20)
Elastic coefficient of SWE (kPa), 
mean (SD)
 Dermis layer 31.4 (17.4) 28.9 (19.5) 0.479
 Adipose layer 19.5 (7.5) 17.7 (7.9) 0.399
 LC (mm), mean (SD) 23.7 (2.4) 23.6 (2.3) 0.954

EICU: emergency intensive care unit; ICU: intensive care unit; RICU: 
respiratory intensive care unit; SWE: shear wave elastography; TDU: two-
dimensional ultrasound; LC: limb circumference.
aValues are represented as numbers (%) unless otherwise stated. Means and 
standard deviations (SDs) are based on the total baseline sample.

Table II. Adjusted mean (95% CIs) difference and effect size between groups

Item

Pairwise comparison, AMD (95 % CIs), Bonferroni-adjusted p-value

25% tension KT (n = 25) vs 0% tension KT (n = 25)

SWE (kPa) LC (cm)

Dermis layer p-value Adipose layer p-value p-value 

9 days 12.57(4.97, 20.16) 0.001 5.29(2.20, 8.38) < 0.001 2.18(0.79, 3.56) < 0.001
16 days 11.43(4.12, 18.73) 0.002 4.29(1.33, 7.25) 0.005 2.63(1.44, 3.83) < 0.001
ES 1.92a 1.01a 1.01a

0.87b 0.80b 1.22b

AMD: adjusted mean difference; CI: confidence interval; LC: limb circumference; p-value: Bonferroni-adjusted p-value; SWE: shear-wave elastography; 
KT: kinesiology taping; ES: effect size, use of Cohen’s d; aeffect size at day 9 between groups; beffect size at day 16 between groups. 
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Safety
In our study, no serious adverse events related to the 
intervention were observed. Two cases of reddening of 
skin in the 25% tension KT group were reported, and 
1 occurred in the 0% tension KT group. There was no 
significant difference between the groups (p = 0.862; 
Table V).

DISCUSSION

Our study aimed to compare the training efficacy of 
a KT protocol at 25% tension in people with severe 
hyper-dependency, using 0% tension KT as a control 
group. The results showed that 25% tension KT sig-
nificantly reduced the elastic coefficient of dermis and 
adipose layers and LC compared with the 0% tension 
KT group. Subsequently, these benefits were main-
tained during the 16-day post-intervention follow-up, 
with the greatest improvements consistently observed 
in the 25% tension KT group.

In agreement with other reports, 25% tension KT 
treating reduced limb oedema (19). Horoz et al. repor-
ted similar benefits with KT over 10 days in patients 
with distal radius fractures, showing reductions in 
arm and trunk oedema (25). Several randomized trials 
illustrated that 10–15% tension of KT can reduce 
limb oedema after knee-joint disease (8, 18). Notably, 
Huang et al. suggested that 15% tension KT did not 
reduce the limb oedema in patient with stroke (12). 
The improvement in SWE and LC observed in our 
study may be explained by the training intensity of 
25% tension KT because it has been reported that 
limb oedema at 25% tension KT is associated with 
the greatest increase in the space between the subcu-
taneous tissues, with enhancement of local circulation 
and alleviation of local inflammatory reactions (21). 
The greater improvement with 25% tension KT may 
also be due to increased superficial fascia activation 
and provided circulatory/lymphatic correction, and 
mechanical support (29–31).

Peripheral compression in addition to muscle facili-
tation techniques of KT had positive impacts on limb 
oedema (32). The positive effects of compression 
stockings on oedema has been reported in patients with 
limb oedema (33, 34). Previous studies emphasizing 
benefits of peripheral compression showed that mixed 
a KT compression model reduced limb oedema (35, 
32). In addition, some data that compared the effects 
of KT and compression therapy in postmastectomy 
lymphoedema patients found no significant difference 
between KT and compression therapy for limb oedema 
(36, 37). In particular, the study by Tantawy et al. 
demonstrated that KT resulted in significant ameliora-
tion of limb oedema in comparison with compression 
garments 3 weeks post treatment (38). Several studies 
have suggested that the fan-shaped technique of KT 
was better than compression therapy for pain and 
oedema reduction in patients with breast-cancer-related 
lymphoedema (38, 39). Tantawy and Pajero Otero et 
al. claimed that compression therapy failed to decrease 
oedema as efficiently as fan-shaped technique of KT 
due to low duration of usage of compression garments 
and pressure changes in compression garments in time 

Fig. 4. (A) Box plot of SWE-dermis layer elasticity coefficient between the 25% tension group and the 0% tension group. (B) Box plot of SWE-adipose 
layer elasticity coefficient between the 25% tension group and the 0% tension group.

Fig. 5. Box plot of LC between the KT group and the control group.
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(38, 39). Therefore, the findings of our study are in 
accordance with these results.

The primary outcome, SWE, is a two-dimensional 
performance-based assessment tool that provides 
insight into the dynamic balance dimensions of limb 
oedema (40). The SWE can also be used to monitor 
the progression of oedema tissue during therapy (41). 
Comparative studies of SWE and oedema extent 
showed that oedematous tissue directly correlates 
with the thickness and stiffness (42). The SWE can 
assess the increased thickness and stiffness of oede-
matous tissue and pressure within the tissues due to 
tissue oedema. Consequently, SWE parameters appear 
valuable for evaluating limb oedema in patients with 
severe hyper-dependency. Future studies can utilize 
SWE to assess the dynamic changes in oedema pre- 
and post-treatment.

The deterioration in physical quality of life in 
patients with severe hyper-dependency is more 
associated with a complicated condition than the 
existence of limb oedema. However, despite this, 
KT treatment improved the physical dimension of 
the quality of life through reducing pain and limb 
oedema, due to greatest increase in the space between 
the subcutaneous tissues, enhanced local circulation, 

and alleviated local inflammatory reactions. There-
fore, for hyper-dependency patients, KT techniques 
increased superficial fascia activation and provided 
circulatory/lymphatic correction, and mechanical 
support of oedematous tissue. This kind of support 
of limb oedema probably enabled improvement in 
functional capacity and thus quality of life for the 
patients.

Limitations
Some (12%) of our cohort failed to present at the 
16-day follow-up assessment. This confounded our 
evaluation of the sustained effect of KT at day 16. 
However, despite this, we were able to demonstrate 
that the SWE and LC of our remaining cohort were 
maintained at 16 days beyond the end of the inter-
vention. These findings support KT in rehabilitation 
protocols for patients with limb oedema with severe 
hyper-dependency. Further studies on long-term and 
continuing KT effects are warranted.

Conclusion
In conclusion, KT performed at 25% tension signi-
ficantly reduced the elastic coefficient of dermis and 
adipose layers and the LC. Treating on a 25% tension 
confers larger magnitude benefits over KT on a 0% 
tension and reduced the limb oedema. Many of these 
benefits are maintained for up to 16 days beyond the 
intervention period. We recommend early applica-
tion of KT as part of a multidisciplinary approach 
to managing limb oedema in patients with severe 

Table III. Adjusted mean (robust 95% CIs) difference within groups

Item

Change from baseline, AMD (95 % CI)

25% tension KT (n = 25) 0% tension KT (n = 25)

SWE

LC

SWE

LCDermis layer Adipose layer Dermis layer Adipose layer

9 days 14.76(9.56, 19.97) 8.00(5.21, 10.80) 2.62(1.68, 3.57) 0.27(–3.13, 3.68) –0.89(–2.53, 0.74) –0.43(–1.06, 0.19)
16 days 16.49(10.81, 22.17) 8.05(5.23, 10.86) 3.48(2.73, 4.23) –2.60(–2.62, 7.81) –1.94(–4.58, 0.70) –0.83(–2.14, 0.48)
Pbonferroni <0.001a <0.001a <0.001a 0.875a 0.282a 0.176a

<0.001b <0.001b <0.001b 0.325b 0.149b 0.212b

AMD: adjusted mean difference; CI: confidence interval; LC: limb circumference; SWE: shear-wave elastography; KT: kinesiology taping; ap-value between day 
9 and the baseline; bp-value between day 16 and the baseline.

Table IV. Difference between groups after sensitivity analysis

Analysis

Mean (SD)
25% tension vs 0% tension

p-value9-day 16-day

MI-GEE (MAR-PMM)
Dermis layer 16.62(10.02) vs  

29.19(17.05)
14.89(8.30) vs  
26.32 (14.83)

0.001a

<0.001b

Sdipose layer 11.50(3.15) vs  
16.79(6.87)

11.46(3.33) vs  
15.75(6.29)

<0.001a

0.002b

LC 21.04(2.18) vs  
23.21(2.22)

20.18(1.58) vs  
22.81(2.48)

0.005a

< 0.001b

Complete case analysis 
(CCA)
Dermis layer 16.61 (10.46) vs  

31.02 (17.38)
14.27 (7.52) vs  
26.65 (15.12)

0.002a

0.002b

Adipose layer 11.44 (3.16) vs  
17.53 (7.19)

11.27 (3.06) vs  
16.02 (6.43)

0.001a

0.005b

LC 20.96 (2.25) vs  
23.08 (2.21)

20.15 (1.58) vs  
22.90 (2.51)

0.001a

<0.001b

MI-GEE: Multiple Imputation combined with Generalized Estimating 
Equations; CCA: complete case analysis; SD: standard deviation; CI: 
confidence interval; LC: limb circumference; MI: multiple imputation; MAR: 
missing at random; PMM: pattern mixed model; KT: kinesiology taping; 
ap-value between day 9 and the baseline; bp-value between day 16 and the 
baseline.

Table V. Adverse events related to treatmenta

Item
Kinesiology taping 
group (n = 25)

Sham Kinesiology 
taping group (n = 25)

Overall* 2(8.7) 1(4.8)
Serious adverse event 0(0) 0(0)
Adverse event 2(8.7) 1(4.8)
Rubefaction 2(8.7) 1(4.8)
Skin allergy 0(0) 0(0)
Skin inflamed 0(0) 0(0)
Skin lacerations 0(0) 0(0)

Data are n (%). aAn adverse event with multiple occurrences in a single 
participant was defined as 1 adverse event. *Fisher’s exact test was used to 
analyse adverse events between the 2 groups (p = 0.862).
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hyper-dependency. Future larger-scale trials are 
warranted to confirm its effectiveness and investigate 
the underlying mechanisms.

ACKNOWLEDGMENTS
The authors would like to thank the Department of Critical 
Care Medicine at the Eighth Affiliated Hospital of Sun Yat-sen 
University (Shenzhen, China) and the Department of Ultrasound 
for their collaboration and support during this study. They would 
also like to thank the Eighth Affiliated Hospital of Sun Yat-sen 
University for funding this study and for providing the necessary 
equipment and facilities for the intervention.

Author contributions: conceptualization, Qiumei Li and 
Shaofeng Zhao; methodology, Qiumei Li; software, Qiumei Li; 
validation, Chuyao Jian; formal analysis, Qiumei Li; investiga-
tion, Mengying Fang and Xiaodong Tang; resources, Xiaodong 
Tang and Mengying Fang; data curation, Liping Lin; writing 
– original draft preparation, Qiumei Li and Liping Lin; writing 
– review and editing, Qiumei Li; visualization, Shaofeng Zhao; 
supervision, Qiumei Li; project administration, Shaofeng Zhao; 
funding acquisition, Shaofeng Zhao.

Ethical considerations: The study was a single-blind, randomi-
zed controlled trial registered with the Chinese Clinical Trials 
Registry (#ChiCTR2300079323) and approved by the hospital’s 
Ethics Committee (#2023-101-02).

Trial registration: Chinese Clinical Trials Registry (#ChiCTR​
2300079323).

Written informed consent: The study was approved by the 
hospital’s Ethics Committee (Ethical Clearance Reference 
Number: #2023-101-02) on 26 December 2023. All participants 
provided written informed consent prior to participating.

Consent for publication: Consent for publication was included 
in the patient’s hospital record.

Funding statement: Shenzhen Medical Research Fund 
(C2501005). The Eighth Affiliated Hospital Clinical Research 
Program, Sun Yat-Sen University (PY-2024-03). The National 
Natural Science Foundation of China (82302881). Futian Healt-
hcare Research Project (FTWS2025016). Futian Healthcare 
Research Project  (FTWS2025033). Futian Healthcare Research 
Project (FTWS2026035).

Data availability statement: The data that support the findings 
of this study are available from the corresponding author, SFZ, 
upon reasonable request.

Declaration of conflicting interest: The authors declared no 
potential conflicts of interest concerning the research, author-
ship, and/or publication of this article.

REFERENCES
1.	Webb A, Angus D, Finfer S, Gattinoni L. Oxford textbook 

of critical care. New York: Oxford University Press; 2020, 
p. 81–87. https://global.oup.com/academic/product/
oxford-textbook-of-critical-care

2.	Brown D, Edwards H, Seaton L, Buckley T. Lewis’s medical-
surgical nursing: assessment and management of clinical 
problems. Amsterdam: Elsevier Health Sciences; 2017, 
p. 64–67. https://www.amazon.com/Lewiss-Medical-
Surgical-Nursing-Assessment-Management

3.	Schrier RW. Manual of nephrology: diagnosis and therapy. 

Philadelphia: Wolters Kluwer Health; 2015, p. 237–242. 
Manual of nephrology – spiral manual [Lippincott Williams 
& Wilkins: 7th ed.].

4.	Ninbanphot S, Narawong P, Theeranut A, Sawanyawisuth 
K, Limpawattana P. Development and validation of CAVE 
score in predicting presence of pressure ulcer in intensive 
care patients. Heliyon 2020; 6: e04612. https://doi.
org/10.1016/j.heliyon.2020.e04612

5.	Ochalek K, Pacyga K, Curyło M, Frydrych-Szymonik A, 
Szygula Z. Risk factors related to lower limb edema, 
compression, and physical activity during pregnancy: a 
retrospective study. Lymphat Res Biol 2017; 15: 166–171. 
https://doi.org/10.1089/lrb.2016.0038

6.	Miller LK, Jerosch-Herold C, Shepstone L. Effectiveness of 
edema management techniques for subacute hand edema: 
a systematic review. J Hand Ther 2017; 30: 432–446. 
https://doi.org/10.1016/j.jht.2017.05.011

7.	Kase K, Wallis J, Kase T. Clinical therapeutic applications 
of the kinesio taping method. Tokyo, Japan: Kení-kai 
information; 2003. p. 245–324. https://www.amazon.
com/-/zh/dp/098903240X/ref=monarch_sidesheet_title

8.	Guney-Deniz H, Kinikli GI, Aykar S, Sevinc C, Caglar O, 
Atilla B, et al. Manual lymphatic drainage and Kinesio 
taping applications reduce early-stage lower extremity 
edema and pain following total knee arthroplasty. Phy-
siother Theory Pract 2023; 39: 1582–1590. https://doi.
org/10.1080/09593985.2022.2044422

9.	Naci B, Ozyilmaz S, Aygutalp N, Demir R, Baltaci G, Yigit 
Z. Effects of Kinesio taping and compression stockings 
on pain, edema, functional capacity and quality of life 
in patients with chronic venous disease: a randomized 
controlled trial. Clin Rehabil 2020; 34: 783–793. https://
doi.org/10.1177/0269215520916851

10.	Rahlf AL, Braumann KM, Zech A. Kinesio taping improves 
perceptions of pain and function of patients with knee 
osteoarthritis:a randomized, controlled trial. J Sport 
Rehabil 2019; 28: 481–487. https://doi.org/10.1123/
jsr.2017-0306

11.	Hayati M, Yazdi Z, Abbasi M. Comparison of non-steroidal 
anti-inflammatory drugs and knee kinesio taping in early 
osteoarthritis pain: a randomized controlled trial. J Bodyw 
Mov Ther 2019; 23: 666–670. https://doi.org/10.1016/j.
jbmt.2018.06.011

12.	Huang YC, Chang KH, Liou TH, Cheng CW, Lin LF, Huang 
SW. Effects of Kinesio Taping for stroke patients with 
hemiplegic shoulder pain: a double-blind, randomized, pla-
cebo-controlled study. J Rehabil Med 2017; 49: 208–215. 
https://doi.org/10.2340/16501977-2197

13.	Donec V, Kriščiūnas A. The effectiveness of Kinesio 
Taping® after total knee replacement in early postopera-
tive rehabilitation period: a randomized controlled trial. Eur 
J Phys Rehabil Med 2014; 50: 363–371. https://pubmed.
ncbi.nlm.nih.gov/24819349/

14.	Yuksel E, Unver B, Karatosun V. Comparison of kinesio 
taping and cold therapy in patients with total knee arthro-
plasty: s randomized controlled trial. Clin Rehabil 2022; 36: 
359–368. https://doi.org/10.1177/02692155211049152 

15.	Cakmak MF, Cigdem-Karacay B. The effect of kinesio taping 
on edema, pain, and functionality after total knee arth-
roplasty: a randomised sham-controlled double blinded 
clinical study. J Orthop Sci 2024; 29: 983–989. https://
doi.org/10.1016/j.jos.2023.05.012

16.	Gradalski T. Edema of advanced cancer: prevalence, 
etiology, and conservative management-a single hospice 
cross-sectional study. J Pain Symptom Manage 2019; 
57: 311–318. https://doi.org/10.1016/j.jpainsym-
man.2018.11.005

17.	Wageck B, Nunes GS, Bohlen NB, Santos GM, de Noronha 
M. Kinesio Taping does not improve the symptoms or 
function of older people with knee osteoarthritis: a ran-
domised trial. J Physiother 2016; 62: 153–158. https://
doi.org/10.1016/j.jphys.2016.05.012

18.	Balki S, Göktas HE. Short-term effects of the Kinesio 

J Rehabil Med 58, 2026

https://global.oup.com/academic/product/oxford-textbook-of-critical-care�
https://global.oup.com/academic/product/oxford-textbook-of-critical-care�
https://www.amazon.com/Lewiss-Medical-Surgical-Nursing-Assessment-Management�
https://www.amazon.com/Lewiss-Medical-Surgical-Nursing-Assessment-Management�
https://doi.org/10.1016/j.heliyon.2020.e04612�
https://doi.org/10.1016/j.heliyon.2020.e04612�
https://doi.org/10.1089/lrb.2016.0038�
https://doi.org/10.1016/j.jht.2017.05.011�
https://www.amazon.com/-/zh/dp/098903240X/ref=monarch_sidesheet_title�
https://www.amazon.com/-/zh/dp/098903240X/ref=monarch_sidesheet_title�
https://doi.org/10.1080/09593985.2022.2044422�
https://doi.org/10.1080/09593985.2022.2044422�
https://doi.org/10.1177/0269215520916851�
https://doi.org/10.1177/0269215520916851�
https://doi.org/10.1123/jsr.2017-0306�
https://doi.org/10.1123/jsr.2017-0306�
https://doi.org/10.1016/j.jbmt.2018.06.011�
https://doi.org/10.1016/j.jbmt.2018.06.011�
https://doi.org/10.2340/16501977-2197�
https://pubmed.ncbi.nlm.nih.gov/24819349/�
https://pubmed.ncbi.nlm.nih.gov/24819349/�
https://doi.org/10.1177/02692155211049152�
https://doi.org/10.1016/j.jos.2023.05.012�
https://doi.org/10.1016/j.jos.2023.05.012�
https://doi.org/10.1016/j.jpainsymman.2018.11.005�
https://doi.org/10.1016/j.jpainsymman.2018.11.005�
https://doi.org/10.1016/j.jphys.2016.05.012�
https://doi.org/10.1016/j.jphys.2016.05.012�
http://medicaljournalssweden.se/actadv


JR
M

JR
M

Jo
ur

na
l o

f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e
JR

M
Jo

ur
na

l o
f 
R

eh
ab

ili
ta

tio
n 

M
ed

ic
in

e

Q. Li et al. "Effect of kinesiology taping on limb oedema in severe hyper‑dependency" p. 9 of 9

Taping® on early postoperative hip muscle weakness in 
male patients with hamstring autograft or allograft anterior 
cruciate ligament reconstruction. J Sport Rehabil 2019; 28: 
311–317. https://doi.org/10.1123/jsr.2017-0219

19.	Windisch C, Brodt S, Röhner E, Matziolis G. Effects of Kine-
sio taping compared to arterio-venous Impulse System™ 
on limb swelling and skin temperature after total knee 
arthroplasty. Int Orthop 2017; 41: 301–307. https://doi.
org/10.1007/s00264-016-3295-z

20.	 Aguilar-Ferrándiz ME, Moreno-Lorenzo C, Matarán-Peñarrocha 
GA, García-Muro F, García-Ríos MC, Castro-Sánchez AM. Effect 
of a mixed kinesio taping-compression technique on quality 
of life and clinical and gait parameters in postmenopausal 
women with chronic venous insufficiency: double-blinded, 
randomized controlled trial. Arch Phys Med Rehabil 2014; 
95: 1229–1239. https://doi.org/10.1016/j.apmr.2014.03.024

21.	Naugle KE, Hackett J, Aqeel D, Naugle KM. Effect of different 
Kinesio tape tensions on experimentally-induced thermal 
and muscle pain in healthy adults. PloS One 2021; 16: 
e0259433. https://doi.org/10.1371/journal.pone.0259433

22.	Aguilar-Ferrándiz ME, Castro-Sánchez AM, Matarán-
Peñarrocha GA, García-Muro F, Serge T, Moreno-Lorenzo 
C. Effects of kinesio taping on venous symptoms, bioelec-
trical activity of the gastrocnemius muscle, range of ankle 
motion, and quality of life in postmenopausal women with 
chronic venous insufficiency: a randomized controlled trial. 
Arch Phys Med Rehabil 2013; 94: 2315–2328. https://doi.
org/10.1016/j.apmr.2013.05.016

23.	The General Practice Branch of the Taiwan-China Medical 
and Health Exchange Association, the General Practice 
Branch of the Zhejiang Medical Association, the General 
Practice Branch of the Zhejiang Mathematical and Medi-
cal Sciences Society for Undifferentiated Diseases, the 
Expert Collaboration Group for Undifferentiated Diseases 
in General Practice, the Chinese Geriatrics Society, Ren 
Jingjing. Expert consensus on diagnosis and management 
of edema. Chin Gen Pract 2025; 28: 3861–3878. http://
dx.chinadoi.cn/10.12114/j.issn.1007-9572.2025.0244.

24.	Chinese Society of Critical Care Medicine. Guidelines 
for the construction and development of critical care 
medicine departments in China. Chin Med J 2025; 
105: 2831–2845. http://dx.chinadoi.cn/10.3760/
cma.j.cn112137-20250404-00829.

25.	Horoz L, Cigdem-Karacay B, Cakmak MF. Effect of Kine-
sio taping on edema and wrist functions in patients with 
distal radius fracture followed conservatively with a cast: 
a randomized controlled single-blinded study. J Hand 
Ther 2024; 37: 479–488. https://doi.org/10.1016/j.jht.​
2024.05.003.

26.	Jakobsen J, Gluud C, Wetterslev J, Winkel P. When and how 
should multiple imputation be used for handling missing 
data in randomised clinical trials: a practical guide with 
flowcharts. BMC Med Res Methodol 2017; 17:162. https://
doi.org/10.1186/s12874-017-0442-1.

27.	Lee K, Roberts G, Doyle L, Anderson P, Carlin J. Multiple 
imputation for missing data in a longitudinal cohort study: 
a tutorial based on a detailed case study involving imputa-
tion of missing outcome data. J Med Internet Res 2016; 
19: 575–591. https://doi.org/10.1080/13645579.2015.
1126486.

28.	White I, Royston P, Wood A. Multiple imputation using chai-
ned equations: issues and guidance for practice. Stat Med 
2011; 30: 377–399. https://doi.org/10.1002/ sim.4067.

29.	Wu WT, Zhou LW, Hong ZR. Application of muscular fun-
ction taping technique in clinical medicine [M]. Taiwan, 
China: Heji Publishing House; 2016, p. 1, 31–48, 127, 
133. https://seleguide.yiigle.com/uploads/guide_html/

30.	Chen WH, Yu B. Fundamentals and practice of soft tissue 
strapping technique: a practical illustrated guide to myo-
fascial release therapy [M]. Shanghai: Shanghai Science 
and Technology Press 2017, p. 1–6, 16–20, 48–58. https://

seleguide.yiigle.com/uploads/guide_html/
31.	Tornatore L, De Luca ML, Ciccarello M, Benedetti MG. 

Effects of combining manual lymphatic drainage and 
Kinesiotaping on pain, edema, and range of motion in 
patients with total knee replacement: a randomized clinical 
trial. Int J Rehabil Res 2020; 43: 240–246. https://doi.
org/10.1097/MRR.0000000000000417

32.	Aguilar-Ferrándiz ME, Moreno-Lorenzo C, Matarán-
Peñarrocha GA, García-Muro F, García-Ríos MC, Castro-
Sánchez AM. Effect of a mixed Kinesio Taping-compression 
technique on quality of life and clinical and gait parameters 
in postmenopausal women with chronic venous insuffi-
ciency: double-blinded, randomized controlled trial. Arch 
Phys Med Rehabil 2014; 95(7): 1229–1239. https://doi.
org/10.1016/j.apmr.2014.03.024

33.	Motykie GD, Caprini JA, Arcelus JI, Reyna JJ, Overom 
E, Mokhtee D. Evaluation of therapeutic compression 
stockings in the treatment of chronic venous insuffi-
ciency. Dermatol Surg 1999; 25: 116–120. https://doi.
org/10.1046/j.1524-4725.1999.08095.x

34.	Vayssairat M, Ziani E, Houot B. Placebo controlled efficacy 
of class 1 elastic stockings in chronic venous insufficiency 
of the lower limbs. J Mal Vasc 2000; 25: 256–262. https://
pubmed.ncbi.nlm.nih.gov/11060420/

35.	Aguilar-Ferrándiz ME, Castro-Sánchez AM, Matarán-
Peñarrocha GA, Guisado-Barrilao R, García-Ríos MC, 
Moreno-Lorenzo C. A randomized controlled trial of a 
mixed Kinesio Taping-compression technique on venous 
symptoms, pain, peripheral venous flow, clinical severity 
and overall health status in postmenopausal women with 
chronic venous insufficiency. Clin Rehabil 2014; 28: 69–81. 
https://doi.org/10.1177/0269215512469120

36.	Tsai HJ, Hung HC, Yang JL, Huang CS, Tsauo JY. Could 
Kinesio tape replace the bandage in decongestive lymp-
hatic therapy for breast-cancer-related lymphedema? A 
pilot study. Support Care Cancer 2009; 17: 1353–1360. 
https://doi.org/10.1007/s00520-009-0592-8

37.	Pekyavaş NÖ, Tunay VB, Akbayrak T, Kaya S, Karataş M. 
Complex decongestive therapy and taping for patients with 
postmastectomy lymphedema: a randomized controlled 
study. Eur J Oncol Nurs 2014; 18: 585–590. https://doi.
org/10.1016/j.ejon.2014.06.010

38.	Tantawy SA, Abdelbasset WK, Nambi G, Kamel DM. 
Comparative study between the effects of Kinesio 
Taping and pressure garment on secondary upper 
extremity lymphedema and quality of life following 
mastectomy: a randomized controlled trial. Integr Can-
cer Ther 2019; 18: 1534735419847276. https://doi.
org/10.1177/1534735419847276

39.	Pajero Otero V, García Delgado E, Martín Cortijo C, Romay 
Barrero HM, de Carlos Iriarte E, Avendaño-Coy J. Kinesio 
Taping versus compression garments for treating breast 
cancer-related lymphedema: a randomized, cross-over, 
controlled trial. Clin Rehabil 2019; 33: 1887–1897. 
https://doi.org/10.1177/0269215519874107

40.	Paisant A, Lemoine S, Cassinotto C, de Lédinghen V, 
Ronot M, Irlès-Depé M, et al. Reliability criteria of two-
dimensional shear wave elastography: analysis of 4277 
measurements in 788 patients. Clin Gastroenterol Hepatol 
2022; 20: 400–408.e10. https://doi.org/10.1016/j.
cgh.2020.12.013

41.	Ahn TH, Lee JS, Kim SY, Lee SB, Kim W, Kruglik I, et al. 
Application of dual-frequency ultrasound for reduction 
of perilesional edema and ecchymosis after rhinosepto-
plasty. J Cosmet Dermatol 2024; 23: 830–838. https://
doi.org/10.1111/jocd.16040

42.	Yi M, Zhang C, Liu XD, Wen Z, Yang M, Liu Y. Clinical 
value of shear wave elastography in quantitative evalua-
tion of lower extremity lymphedema. Chin J Ultrasound 
Med 2023; 9: 1056–1059. https://doi.org/10.3969/j.
issn.1002-0101.2023.09.032

J Rehabil Med 58, 2026

https://doi.org/10.1123/jsr.2017-0219�
https://doi.org/10.1007/s00264-016-3295-z�
https://doi.org/10.1007/s00264-016-3295-z�
https://doi.org/10.1016/j.apmr.2014.03.024�
https://doi.org/10.1371/journal.pone.0259433�
https://doi.org/10.1016/j.apmr.2013.05.016�
https://doi.org/10.1016/j.apmr.2013.05.016�
http://dx.chinadoi.cn/10.12114/j.issn.1007-9572.2025.0244�
http://dx.chinadoi.cn/10.12114/j.issn.1007-9572.2025.0244�
http://dx.chinadoi.cn/10.3760/cma.j.cn112137-20250404-00829�
http://dx.chinadoi.cn/10.3760/cma.j.cn112137-20250404-00829�
https://doi.org/10.1016/j.jht.2024.05.003�
https://doi.org/10.1016/j.jht.2024.05.003�
https://doi.org/10.1186/s12874-017-0442-1�
https://doi.org/10.1186/s12874-017-0442-1�
https://doi.org/10.1080/13645579.2015.1126486�
https://doi.org/10.1080/13645579.2015.1126486�
https://doi.org/10.1002/�
https://seleguide.yiigle.com/uploads/guide_html/�
https://seleguide.yiigle.com/uploads/guide_html/�
https://seleguide.yiigle.com/uploads/guide_html/�
https://doi.org/10.1097/MRR.0000000000000417�
https://doi.org/10.1097/MRR.0000000000000417�
https://doi.org/10.1016/j.apmr.2014.03.024�
https://doi.org/10.1016/j.apmr.2014.03.024�
https://doi.org/10.1046/j.1524-4725.1999.08095.x�
https://doi.org/10.1046/j.1524-4725.1999.08095.x�
https://pubmed.ncbi.nlm.nih.gov/11060420/�
https://pubmed.ncbi.nlm.nih.gov/11060420/�
https://doi.org/10.1177/0269215512469120�
https://doi.org/10.1007/s00520-009-0592-8�
https://doi.org/10.1016/j.ejon.2014.06.010�
https://doi.org/10.1016/j.ejon.2014.06.010�
https://doi.org/10.1177/1534735419847276�
https://doi.org/10.1177/1534735419847276�
https://doi.org/10.1177/0269215519874107�
https://doi.org/10.1016/j.cgh.2020.12.013�
https://doi.org/10.1016/j.cgh.2020.12.013�
https://doi.org/10.1111/jocd.16040�
https://doi.org/10.1111/jocd.16040�
https://doi.org/10.3969/j.issn.1002-0101.2023.09.032
https://doi.org/10.3969/j.issn.1002-0101.2023.09.032
http://medicaljournalssweden.se/actadv

