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Introduction
   The purpose of the current study was to test the effectiveness of 
combining blood flow restriction with standard physical therapy (PT-
BFR) exercises when compared to physical therapy exercises alone 
in a population of individuals living with Ehlers-Danlos Syndrome 
(EDS). EDS encompasses a complex spectrum of heritable 
connective tissue disorders characterized by genetic mutations 
affecting collagen synthesis and processing [1]. These mutations 
are inherited in varying patterns including autosomal dominant, 
recessive, and de novo mutations and lead to joint hypermobility, 
dermal dysplasia, and tissue fragility among other symptoms [2,3]. 
The most recent EDS classifications comprise at least 14 subtypes 
[4], each presenting unique clinical features and severity levels, 
affecting an estimated prevalence of 1 in 600 to 1 in 900 individuals 
depending on subtype [4-6]. Depending on the subtype, the syndrome 
can significantly impact functional capacity, quality of life, and 
longevity due to chronic pain, neuromusculoskeletal deficits, and 
other associated complications [7-12].
   Historically, traditional therapeutic approaches for EDS, which 
include pain management, surgery, and rehabilitation aimed at 
correcting deficits and improving strength and joint stability, often 
fall short of achieving long-term efficacy [13]. This inadequacy 
necessitates exploration of innovative interventions capable 
of addressing the underlying muscle weakness and functional 
impairments characteristic of the syndrome.
Background
   Since EDS affects collagen formation and function, it can 
potentially affect every organ system, leading to a myriad of 
dysfunctions resulting in significant morbidity and mortality [14-20]. 
Muscle weakness is a pervasive issue in musculoskeletal conditions 
worldwide, including EDS, leading to diminished functional abilities 
and reduced quality of life [21-24]. Resistance training, traditionally 
prescribed at heavy loads to promote muscle hypertrophy and strength

gains, poses challenges for individuals with EDS due to their 
susceptibility to joint injuries and tissue fragility. Current guidelines 
from the American College of Sports Medicine advocate for load 
percentages ranging from 60-100% of one's maximum capacity [18], 
which may not be feasible or safe for EDS patients.
   In response to these challenges, Blood Flow Restriction (BFR) 
training has emerged as a promising alternative intervention to 
conventional strength/ resistance exercises. BFR involves applying 
a specialized tourniquet system to partially restrict arterial inflow 
and venous outflow during low-intensity resistance exercises. This 
technique allows for significant muscular adaptations, including 
increased muscle protein synthesis and muscle hypertrophy, even 
at remarkably low loads (e.g., 20-50% of one's maximum capacity) 
[25-28]. The safety and efficacy of BFR have been well-documented 
across various populations, demonstrating its potential to enhance 
strength and mitigate muscle atrophy without subjecting joints to 
excessive stress [29-34].
   Recent meta-analyses have underscored BFR's effectiveness in 
inducing muscle mass gains comparable to conventional high-load 
resistance training [35]. Mechanistically, BFR augments muscle 
fiber activation and promotes myonuclei proliferation, effects 
typically associated with higher-intensity training regimens [36-41]. 
Moreover, BFR has gained recognition across the lifespan in clinical 
and non-clinical settings, ranging from professional sports teams to 
rehabilitation centers, illustrating its versatility and acceptance as a 
therapeutic modality [42-46].
Innovation
   The present study introduces the Rehabilitation Enhanced 
by Partial Arterial Inflow Restriction (REPAIR) intervention, 
combining conventional PT exercises with BFR training, as a novel 
approach for individuals with EDS. By integrating the benefits of 
low-load resistance training with the physiological effects of BFR, 
this research aims to optimize muscle hypertrophy and strength gains 
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while mitigating the risk of joint injury and exacerbating symptoms. 
This pioneering effort seeks to stimulate future research dedicated 
to establishing evidence-based guidelines for the safe and effective 
implementation of BFR in clinical EDS rehabilitation, offering a 
promising alternative to conventional therapies.
   The innovative potential of this study lies in its application of 
BFR to a population historically underserved by traditional exercise 
paradigms. By enabling EDS patients to engage in low-intensity 
exercises that effectively promote muscle strength and function 
without compromising joint integrity, REPAIR-EDS holds promise 
for improving long-term outcomes and enhancing quality of life. 
This research represents a critical step toward addressing the unmet 
needs of individuals with EDS, offering hope for more effective and 
sustainable management strategies.
   The primary aims of the study were: 1. To compare the effect of 
PT-BFR versus standard PT care on self-reported and standardized 
outcome measures 2. To compare the effect of PT-BFR versus 
standard PT care on knee extensor and knee flexor strength. And 3. 
To compare the effect of PT-BFR versus standard PT care on muscle 
volume. All measures were taken at baseline, 3, 6 and 9-months 
during treatment and at the 12th month following treatment to 
determine whether the intervention sustained lasting effects.

Methods
Study Design   
   This study was a randomized controlled trial. Participants who meet 
the inclusion criteria were randomly assigned to one of two groups: a 
standard physical therapy (PT) exercises group or a group receiving 
standard PT exercises with the addition of Blood-Flow Restriction 
(PT-BFR) using a tourniquet system. Approval was obtained from 
University of Rhode Island Institutional Review Board #1821184. 
The experimental consort flow chart is shown in figure1. 
Participants
  Participants were recruited from various healthcare facilities in 
Rhode Island, Massachusetts, Connecticut, Vermont, and New 
Hampshire. Prior to enrollment, potential participants underwent an 
initial screening assessment conducted by a research team member 
to discuss the study objectives and review the consent form before 
signing. Inclusion and exclusion criteria were assessed during this 
meeting, and individuals meeting any exclusion criteria were not 
enrolled in the study. We enrolled 21 participants reflecting the two 
most common subtypes of EDS (17 participants had a diagnosis of 
Hypermobile EDS (hEDS) and 4 participants had a diagnosis of 
Classical EDS (cEDS)). 18 participants completed the study (15 
participants with Hypermobile EDS (hEDS) and 3 participants with 
Classical EDS (cEDS).

Inclusion Criteria:
   Participants were required to be between 18 and 65 years of age and 
have a diagnosis of EDS confirmed by a physician.
Exclusion Criteria:
   Individuals were excluded if they presented with conditions such 
as additional injuries or medical conditions compromising lower 
extremity weight-bearing ability or engagement in physical therapy, 
history of vascular reconstruction, skin graft, anxiety disorders, 
diagnosis of vascular EDS, history of peripheral artery disease and/
or peripheral vascular disease, documented psychiatric disorders, 
inability to communicate in English or Spanish, known pregnancy, 
inability to obtain clearance for physical activity, and significant 
difficulties in maintaining follow-up appointments.
Randomization
   Randomization procedures were rigorously implemented to

minimize bias and ensure the validity of the findings in the REPAIR-
EDS study. Randomization was conducted during the initial 
assessment phase, where participants were assigned to either the 
standard physical therapy (PT) group or the physical therapy with 
blood-flow-restriction (PT-BFR) group. This random assignment 
was performed using simple random sampling without replacement.
Procedures
   During the initial assessment, the potential participant met with a 
research team member where they discussed the study and reviewed 
the consent form. Exclusion criteria were reviewed and if the 
individual presented with any of the criteria they were not enrolled in
the study. Once the potential participant reviewed the consent form 
and asked any questions, they were asked to sign the consent form and 
proceed with the initial baseline assessment. The initial assessment 
consisted of gathering demographic information, self-report and 
standardized outcome measures, and measures of muscle strength



Page 3 of 9

 J Rehab Pract Res                                                                                                                                                     JRPR, an open access journal
Volume 5. 2024. 150                                                                                                                                                  ISSN 2581-3846

and volume as previously listed in the specific aims. Time commitment 
of the initial assessment was not standardized and was based on 
the participant's overall condition, although attempts were made to 
conduct the initial assessment within one-two hours. Subsequent 
assessments occurred at 3, 6, 9, and 12 months after the start of 
treatment, each lasting approximately 1 hour. These assessments 
included the same measures administered during the initial 
assessment. Any complications that occurred due to treatment or 
events outside of treatment were addressed at the time of incident and 
assessed during patient examination. During the initial assessment, 
participants were randomly assigned to one of two groups, one only 
receiving standard PT exercises (PT) and the other receiving the 
same treatment with the addition of Blood-Flow-Restriction (PT-
BFR). Both treatment groups participated in 9 months of intervention 
2-3 times per week. Both groups completed the same exercises, but 
the sets, reps, and intervals were adjusted depending on participant 
progression. Once 9 months of treatment had been completed the 
participant received a standard home exercise program.
Intervention
   The PT treatment group (control group) received conventional 
physical therapy exercises consisting of standardized knee extensions 
and straight leg raises 2-3 times per week for a duration of 9 months. 
The sequencing of the exercises was standardized so that supine 
single leg straight leg raises were performed first with the left lower 
limb then the right lower limb, then the participant would move to 
the seated position and perform single leg knee extensions first with
the left lower limb then the right lower limb. Each exercise consisted 
of 4 sets: the first set comprising 30 repetitions and subsequent    

Figure 2. Knee extension exercises with 
Blood-Flow-Restriction implemented by 

the Delfi PTSII tourniquet system.
Outcome Measures
   Outcome measures included changes in subjective pain, muscle 
strength, volume, and self-report measures.
1.	 Brief Pain Inventory (BPI): The BPI assessed pain severity, 

its interference with daily functioning, location, pain medication 
usage, and pain relief efficacy over the past week, providing a 
valid, reliable, and responsive measure of pain [48].

2.	 Bilateral Knee Flexion and Extension Strength: Was 
evaluated using hand-held dynamometry, providing quantitative 
and objective measures of muscle strength. Measurements 
were taken using a wireless digital microFET2 hand-held 
dynamometer (Hoggan Scientific LLC, Drapper, UT, USA). 
Measurements using the belt-stabilized hand-held dynamometer 
are considered valid and highly reliable. All research 
personnel were trained in a standardized protocol when taking 
measurements to limit human error [49].

3.	 Ultrasonography: Cross-sectional areas of the vastus lateralis 
and lateral head of the gastrocnemius were measured using 
ultrasonography. Ultrasonography has consistently been 
reported as a valid tool for skeletal muscle size quantification. 
vastus lateralis measurements were taken as a direct reflection of 
muscles benefiting from the exercises performed. Gastrocnemius

sets comprising 15 repetitions each. There was a 30-second rest 
period between each set. Each repetition was performed at a tempo 
of 4 seconds total (2 seconds concentric and 2 seconds eccentric 
contractions).
   Participants in the PT-BFR treatment group (experimental group) 
received the same standardized PT exercises described above 
except leg exercises (i.e. leg extensions and straight leg raises) were 
completed wearing an FDA approved tourniquet system. In this case 
A Delfi PTSII tourniquet system (Delfi Medical Vancouver, BC) was 
used [47]. This tourniquet system is similar to a blood pressure cuff 
that is used to decrease the arterial inflow to stimulate the benefits 
of BFR. This system has been extensively used in BFR research and 
training and has been found to be safe and reliable to the degree that 
it is the only system used by several BFR companies. The tourniquet 
was applied proximally on the limb performing the exercise at a 
pressure determined to occlude flow at 80% of arterial occlusion 
value. This pressure was maintained throughout the exercise session. 
The total tourniquet time, including rest periods, did not exceed 
5 minutes and 30 seconds per exercise session. The Delfi PTSII 
tourniquet system includes a built-in deflation feature that activates 
at the end of the 5 minutes and 30 seconds to release the tourniquet 
pressure.
      In the case the individual could not perform all sets and repetitions 
the number of repetitions performed was recorded. Adjustments were 
made based on participant progress and included increasing external 
resistance by using ankle weights in .5 lb. increments. After 9 months, 
treatment was discontinued, and participants received a standardized 
home exercise program.

        measurements were taken to investigate potential distal benefits. 
All ultrasound measurements were performed by the same 
researcher to enhance reliability [50].

4.	 Patient Health Questionnaire - 9 (PHQ-9): A self-report 
questionnaire assessing the presence and severity of depressive 
symptoms over the past two weeks, with a suggestive cutoff 
score for depression set at greater than 11 points. The PHQ-
9 is a valid and reliable instrument considered comparable to 
longer clinician-administered instruments in a range of settings, 
countries, and populations [51].

5.	 World Health Organization Quality of Life (WHOQOL-
BREF): Quality of life (QOL) was assessed by the WHOQOL-
BREF. The WHOQOL-BREF is a valid and reliable 26 item 
self-report questionnaire developed by the World Health 
Organization. Twenty-four items constitute four subdomains: 
physical health, psychological health, social relationships, and 
environment, whereas the other two items measure overall QOL 
and general health. The domain scores denote an individual’s 
perception of quality of life in each particular domain [52].

   This study was conducted in accordance with relevant guidelines 
and regulations, and all participants provided informed consent prior 
to participation. 
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Statistical Analysis
   To analyze muscle strength and volume 2×5 repeated measures 
ANOVAs with a between subject variable identified as Group 
(Experimental=PT-BFR vs. Control=PT) and a within subject 
variable identified as Time (Baseline, 3-, 6-, 9-, and 12-months). A 
2×5 repeated measure ANOVA was used to assess the self-reported 
outcome measures PHQ-9 and WHOQOL-Bref scores for domains 
1-4. Significant effects were explored using pairwise contrasts with 
Bonferroni corrections. Statistical significance was set as at p < .05.
   To verify the normality of data distribution, the Shapiro-Wilk test 
was employed, confirming that all variables met this assumption. 
The Mauchly's sphericity test assessed the sphericity assumption for 
repeated measures ANOVAs, and Greenhouse-Geisser corrections 
were applied to factors violating this assumption. The Levene's test 
ensured homogeneity of variance among the sample data, with all 
data satisfying this criterion. A threshold for statistical significance 
was established at p < 0.05. All statistical analyses were conducted 
using Statistica (version 13, Dell Inc.). Results are presented as 
estimated marginal means. A power calculation was not performed 
prior due to this being a proof-of-concept pilot study.
Role of the funding source
   The funder of the study had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report.

Results
1.	 Brief Pain Inventory (BPI):
    The BPI showed a significant improvement over time (F(4, 
32)=5.78, p=.030, η2 =.67), regardless of the group. Interaction 
between group was also significant (F(4, 32)=15.73, p=.001, η2 =.67) 
reporting a significant  improvement of the PT-BFR vs the PT group.
2.	 Bilateral Knee Flexion and Extension Strength
   The analysis revealed a significant main effect for left knee flexion
(F(1,8)=5.77, p=.004, η2 =.42) and significant main effect of left 
knee extension (F(1,8)=5.51, p=.047, η2 =.41) indicating that PT-
BRF group improved their strength on average by 2.7 kg in flexion 
and 3.6 kg in extension (see Fig. 4) compared to the PT group. 
Moreover, the main factor time was also significant for knee flexion 
(F(4,32)=11.30, p=.001,η2 =.58) and knee extension (F(4,32)=12.02, 
p=.001, η2 = .61). Interestingly, post hoc analysis revealed that the 
improvement is significant after 6 months of training comparing 
to baseline (all p’s<0.02). Additionally, for left knee flexion the 
significant interaction between time and group was observed (F(4, 
32)=7.11 p=.001, η2 = .47). This effect indicates that after 9 months 
of BFR training there is tendency to reduce left knee flexion strength. 

Figure 4. Muscle strength of left lower limb knee extension (panel A) and flexion (panel B) over time.

  Analysis of the right lower limb showed no significant effect in 
both knee flexion or extension (p’s>.05). The lack of the effect may 
be explained that larger variability (larger std) observed in lower 
limb (see Fig. 4). The main factor of time revealed to be significant 
in both knee flexion (F(4, 32)=10.44, p=.001, η2 =.56) and extension 
(F(4, 32)=4.42, p=.005, η2 =.35) indicating that both groups significantly 
improve knee flexion after 6 months and extension after 9 months

of training. Additionally right knee flexion showed significant 
interaction (F(4, 32)=2.96, p=.003, η2 =.27) between group and time 
indicating again that BFR group slightly decrease knee flexion 
strength comparing to the PT group. 
3.	 Ultrasonography
   The analysis of ultrasound measurements revealed a significant
main effect of group for both right (F(1, 8)=10.37, p=.01, η2 =.56) 

Figure 3. Example of ultrasound measurement of 
vastus lateralis. The “+” markers indicate the start and 

end points of the range of measurement.
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Fig. 5. Muscle strength right lower limb knee extension (panel A) and flexion (panel B).

and left (F(1, 8)=10.87, p=.01, η2 =.58) vastus lateralis as well 
as main effect of time; right (F(4, 32)=14.1, p=.001, η2 =.64), left 
(F(4, 32)=13.52, p=.001, η2 =.63), and significant interactions between 
group and time for right (F(4, 32)=5.78, p=.001, η2 =.42), and left 
(F(4, 32)=4.21 p=.007, η2 =.34), see Fig. 5. This data indicates that 
volume on average increased 5.3 mm and 6 mm in the PT-BFR group

for right and left extremity respectively. The significant main effect 
of time shows that improvement is seen after 6 months of training 
in both extremities (all p’s<.001). Significant interactions revealed 
that while the control- PT group improve the results after 9 months 
of training the PT-BFR group has the tendency to slightly reduce the 
volume of the quads.

Figure 6. Muscle volume right and left vastus lateralis.

Very similar results were observed when ultrasound measurements 
of gastrocnemius is taken into account. The analysis showed 
the significant main effect of group for both right (F(1, 8)=23.12, 
p=.001, η2 =.74) and left (F(1, 8)=24.47, p=.001, η2 =.75) as well 
as main effect of time; right (F(4, 32)=16.5, p=.001, η2 =.67), left 
(F(4, 32)=10.38, p=.001, η2 =.56), and significant interactions between

group and time for only right (F(4, 32)=6.62, p=.001, η2 =.45), see Fig. 6. 
The data indicates that calf volume on average increase 6.48 mm and 
6.46 mm in the BFR group for right and left extremity respectively. 
The significant main effect of time shows that improvement is seen 
after 6 months of training in both extremities (all p’s<.001).

4. Patient Health Questionnaire - 9 (PHQ-9)
   PHQ-9 showed a significant improvement over time (F(4, 32)=5,77, 

p=.001, η2 =.32), regardless of the group at 12-months. Interaction 
between group and time was not significant (p>.05). 

Figure 7. Muscle volume right and left gastrocnemius.

5.	 World Health Organization Quality of Life (WHOQOL-
BREF) 

   WHOQOLDO analysis showed only significant main effect 
of TIME (F(4, 32)=3.27, p=.02, η2 =.29), for domain 1 (Physical 

Health). Further post-hoc comparisons did not show any significant 
differences over time.



Page 6 of 9

 J Rehab Pract Res                                                                                                                                                     JRPR, an open access journal
Volume 5. 2024. 150                                                                                                                                                  ISSN 2581-3846

Discussion
   The present study aimed to investigate the efficacy of combining 
Blood Flow Restriction (BFR) with standard physical therapy (PT) 
exercises compared to PT alone in individuals with Ehlers-Danlos 
Syndrome (EDS). Our findings indicate significant improvements 
in several key outcomes, highlighting the potential of BFR as a 
therapeutic adjunct in this population.
Pain
  The findings of this study reveal a notable reduction in pain scores for 
the PT-BFR group compared to those in the PT group. This observation 
prompts a deeper exploration into the potential mechanisms and 
clinical implications of BFR as a therapeutic strategy for managing 
pain in this population. One plausible explanation for the observed 
pain reduction in the BFR group involves the physiological effects 
induced by BFR during exercise [53]. BFR creates a controlled 
ischemic environment in the exercising limb. This environment 
stimulates metabolic stress and hormonal responses, which may 
contribute to pain modulation through several mechanisms: 1. Muscle 
Stabilization - EDS patients often experience musculoskeletal pain 
due to joint instability and weakened connective tissues. BFR has 
been shown to enhance muscle activation and improve muscle 
strength, potentially stabilizing joints and reducing pain associated 
with joint instability. 2. Neurophysiological Effects - BFR triggers 
neurophysiological responses that can modulate pain perception. 
It may influence pain pathways through mechanisms such as the 
release of endogenous opioids, alteration of nociceptive signaling, 
or modulation of central pain processing mechanisms. These effects 
could contribute to the observed decrease in pain scores among BFR 
participants. 3. Anti-inflammatory Effects - The localized hypoxic 
environment induced by BFR may also lead to anti-inflammatory 
responses. Inflammation is often a contributing factor to pain in 
EDS patients, and the reduction of inflammatory mediators through 
BFR-induced hypoxia could potentially alleviate pain symptoms. 
The findings of reduced pain scores in the PT-BFR group suggest 
potential clinical applications for BFR as a non-pharmacological 
intervention in pain management for EDS patients. Given the chronic 
nature of pain in EDS and the limitations of conventional treatments, 
BFR offers a promising avenue for improving pain outcomes with 
minimal adverse effects.
Muscle Strength and Volume
   Our results revealed notable enhancements in knee extensor and 
flexor strength specifically in the experimental group that received 
PT-BFR compared to those who underwent standard PT exercises 
alone. This finding suggests that BFR may facilitate superior gains 
in muscle strength despite utilizing lower exercise intensities, which 
is crucial given the joint fragility commonly observed in individuals 
with EDS. Interestingly, while improvements in strength were 
observed predominantly in the left lower limb of the PT-BFR group, 
the right lower limb did not show statistically significant gains. This 
could be a potential representation of the right lower limb being

considered the dominant limb and the musculature being recruited 
more often during daily functions. Unfortunately, we did not test 
for limb dominance in this study, so this is only speculation. Also 
due to the small number of participants it is possible that the study 
was underpowered, and the addition of more participants would 
have shown significant results as there did appear to be a trend 
towards significant improvement. This asymmetry warrants further 
investigation into potential underlying mechanisms or variations in 
response to BFR between limbs.
   Ultrasonographic assessments of muscle volume demonstrated 
significant increases in the vastus lateralis and lateral head of 
the gastrocnemius among participants receiving PT-BFR. These 
findings align with previous literature indicating BFR's ability to 
induce muscle hypertrophy even at reduced training loads, offering 
a promising strategy to mitigate muscle atrophy commonly seen in 
EDS. The potential for muscle hypertrophy and associated strength 
gains offers a theoretical basis for improving joint stability, mobility, 
and function [54,55].
Quality of Life
   Regarding QOL measures assessed by the WHOQOL-BREF, 
significant improvements were limited to Domain one (physical 
health) in the PT-BFR group. This domain encompasses aspects such 
as mobility, daily activities, and pain, reflecting the tangible benefits 
observed in muscle strength and pain reduction. In contrast, domains 
assessing psychological health, social relationships, and environment 
did not show significant changes between groups, indicating that 
while BFR may enhance physical health-related quality of life 
domains, broader psychosocial impacts may require additional 
therapeutic considerations.
Clinical Implications and Future Directions
   The findings of this study underscore the potential of BFR as an 
innovative adjunct to conventional PT in managing musculoskeletal 
deficits associated with EDS. By promoting muscle hypertrophy and 
strength gains at lower exercise intensities, BFR offers a safe and 
effective alternative to traditional resistance training methods that 
may exacerbate joint instability and tissue fragility in this vulnerable 
population.
   Future research should explore optimal BFR protocols tailored to 
individual EDS subtypes and severity levels to maximize therapeutic 
benefits. Long-term follow-up studies are warranted to assess the 
sustainability of BFR-induced improvements in muscle strength, pain 
management, and overall quality of life. Additionally, investigating 
the underlying physiological mechanisms driving asymmetrical 
strength gains between limbs could inform personalized rehabilitation 
strategies for individuals with EDS.
Conclusion
   In conclusion, this study represents a first step in the potential 
for stimulating research to advance the management of EDS. While 
only a pilot this study offers insight into a promising alternative to 

Figure 8. PHQ-9 scores
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traditional rehabilitation approaches. The improvements observed 
in muscle strength, volume, outcomes, and overall well-being in 
the PT-BFR group underscore the transformative potential of this 
innovative intervention. By addressing the multifaceted challenges 
of EDS through personalized and effective rehabilitation strategies 
like PT-BFR, this research paves the way for improving long-term 
outcomes and enhancing quality of life for individuals living with 
this complex syndrome.
Limitations
   Despite efforts to rigorously design and execute this randomized 
controlled trial (RCT) investigating the effects of BFR in individuals 
with EDS, several limitations must be acknowledged. One of the 
primary limitations of this study is the small sample size of 18 
participants. While efforts were made to recruit a diverse group of 
individuals with EDS, the generalizability of the findings may be 
limited due to the small number of participants. A larger sample size 
would have provided more statistical power and potentially more 
robust conclusions. EDS is a heterogeneous disorder with various 
subtypes and manifestations. Despite efforts to include participants 
with different EDS subtypes, the study population does not fully 
represent the entire spectrum of EDS. Variations in symptoms and 
severity among participants could affect the generalizability of the 
findings to all individuals with EDS. Despite randomization, there 
may be unidentified biases or confounding variables that could have 
influenced the study results. Factors such as concurrent treatments, 
lifestyle habits, or environmental influences were not fully controlled
for and could have impacted the outcomes observed. As can be seen 
it appears that the BFR group and PT group showed differences on 
several outcome measures at baseline which may have affected the 
results. Future research should therefore prioritize larger, multicenter 
trials with extended follow-up periods to elucidate the durability of 
PT-BFR effects over time and across diverse EDS phenotypes.
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