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ABSTRACT

Objective: To analyze the effects of Chinese cupping with static stretching versus static stretching alone on
hamstring flexibility in healthy young adults. Background: Evidence gathered from previous studies demonstrate
benefits from passive stretching on hamstring flexibility, but there are no significant benefits from Chinese cupping.
There is no current study investigating the effects of Chinese cupping combined with static stretching on hamstring
flexibility. Methods: A total of 21 healthy subjects were randomly assigned to either the control group (static
stretching) or intervention group (cupping and static stretching) for a period of biweekly data collection lasting 6-8
weeks. Results: Both control and intervention groups showed improvement in hamstring flexibility for the data
collections, however there was no significant difference found between the groups. Conclusion: The hypothesized
superior therapeutic benefit of the clinical use of cupping therapy with static stretching is not supported. There
would need to be further clinical-based research done to explore the effects of cupping on hamstring extensibility
before it can be used in a clinical setting.
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Background

The hamstring muscles (biceps femoris, resulting in stiffness and loss of range of
semitendinosus, and semimembranosus) are motion.” Tightness of the hamstring muscles
major muscles of the lower extremity that can cause insufficient biomechanics during
cross both the hip and knee joints. These functional movements such as bending and
muscles p|ay important roles in movements Iifting, as well as the functional movements
involving the lower body such as mentioned above.® This can eventually result
ambulation, jumping, and standing, as they in postural asymmetries.s Furthermore, lack
are primary knee flexors and aid in hip of hamstring flexibility can lead to major
extension. Due to their multi-joint feature musculoskeletal injuries, especially amongst
and the constant tension they are subjected athletes.! Due to these reasons, it is critical
to under certain postural positions, the to improve inadequate hamstring flexibility
hamstrings are susceptible to shortening, and maintain the improvements in order to
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maximize biomechanical efficiency of
bodily movements and function.

Stretching has been the main focus in
literature when exploring the best
intervention to improve hamstring
flexibility. A single-blinded, randomized
control trial study performed by Nishikawa
et. al. in 2016 examined the immediate
effects of passive and active stretching of
the hamstrings to improve flexibility in
healthy young adults and compared these
effects to that of a control group. Both active
and passive stretching protocols involved
having the participants in supine position
with 90° of hip flexion. An examiner
passively extended the participants’ knees to
stretch the hamstrings in the passive
stretching group, whereas the participants
extended their own knees in the active
stretching group. Both stretching groups
performed 3 sets of the hamstring stretch
with 10 seconds per set, while the control
group did not perform any interventions.
The results found that both passive and
active stretching overall increased hamstring
flexibility. However, statistical analysis
revealed that there is a greater significant
difference in pre and post-measurements in
the passive stretching group compared to
that of active stretching.? In addition, a
systematic review done by Medeiros et. al.,
found that static stretching of the
hamstrings, regardless of parameters, is
effective in improving hamstring flexibility
compared to the control groups, which did
not undergo any intervention.?

More recent research studies have
investigated the effects of traditional
Chinese cupping on hamstring myofascial
decompression and release. A cohort-design
study conducted by Williams et. al. in 2019
evaluated the effects of cupping on
hamstring flexibility in healthy young adult
soccer players.* Participants in the cupping
group received 7 minutes of therapeutic
cupping, in which four 2-inch diameter cups
were placed on trigger points of the
hamstring muscle bellies. Participants in the

control group did not receive any
intervention. The results showed no
significant difference in pre and post-
measurements of hamstring flexibility when
compared to the control group. In another
study performed in 2020, Schafer et. al.
analyzed the effects of cupping on the
flexibility of the biceps femoris on healthy
adults. In this study, four cups were placed
on the posterior thigh along the pathway of
the biceps femoris for 10 minutes while the
participants are in prone position. These
results were similar to those found by the
Williams et. al. soccer player study, such
that the cupping therapy did not have an
effect on the range of motion of the biceps
femoris.*® Thus, evidence from current
literature shows no significant
improvements or change in hamstring
flexibility with traditional Chinese cupping.

Although the aforementioned research
studies explored single strategies in
enhancing the flexibility of the hamstring
muscles, there has been no consensus in the
current literature regarding the effects of
combined strategies. This current pilot study
aims to explore and expand the existing
findings regarding the optimal intervention
to improve hamstring flexibility in healthy
young adults. We will be investigating the
effects of combined traditional Chinese
cupping and static stretching and comparing
it to static stretching alone. The findings of
this study can potentially provide physical
therapists guidance towards the most
effective therapeutic approach in enhancing
functionality through myofascial release of
the hamstrings in patients with decreased
hamstrings flexibility. We hypothesize that
cupping combined with static stretching will
yield a greater difference between pre and
post-measurements of hamstring flexibility
than that of static stretching alone.
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Methods

Subjects for this study were recruited using
convenience sampling from the Georgia
State University Doctorate of Physical
Therapy classes of 2021 and 2022. Both
groups were presented with a recruitment
script by the researchers that provided
details on the purpose of the study, the
potential risks and benefits, and the time
commitment involved. Subjects in both
classes were then given a full week to decide
if they wanted to participate, and were
instructed to either email or directly
approach researchers to indicate interest.
Once a subject indicated interest in
participating, they were given a health
history questionnaire and informed consent
form to fill out. Once these forms were
completed and turned in by the interested
subject, the researchers worked with them to
schedule an eligibility exam within a week
to determine if the subject met the inclusion
criteria to participate.

The subject was included in the study if they
demonstrated decreased hamstring
flexibility based on the hamstring 90/90,
were at least 18 years of age, and enrolled as
a student in the Georgia State University’s
Doctorate of Physical Therapy program’s
class of 2021 or 2022. Subjects were
excluded from the study if they met any of
the following criteria: experienced a recent
hamstring injury or strain, was currently
exhibiting hamstring pathology, produced a
negative hamstring 90/90 test, has history of
knee or hip orthopedic surgery, or was
pregnant.

The hamstring 90/90 test, sometimes
referred to as the passive knee extension
test, was chosen as the primary outcome
measure for this study because it is a
commonly utilized test in physical therapy
practice. The interclass correlation reliability
(IC) value is reported to be .90-.99.°

The hamstring 90/90 test was conducted by
having the subject lay supine on a mat. The
subject’s hip was then flexed to 90 degrees
and stabilized with a box beneath the
buttocks. Next, the patient was asked to
actively extend the knee as far as possible.
This angle was measured using a
goniometer, with the stationary arm lined up
with the greater trochanter, the axis at the
lateral femoral epicondyle, and the moving
arm in line with the lateral malleolus (Figure
1). The subject was told to relax, and then
the knee of the testing limb was passively
extended by the researcher until the end feel
was reached. This angle was also measured
by a goniometer and recorded. The reference
values used to indicate reduced hamstring
flexibility are as follows:

Men:

Passive: >32.2°
Active: >33.0°
Women:
Passive: >27.3°
Active: >28.9°

Subjects who met these values for at least
one lower extremity were considered to have
a positive hamstring 90/90 test. The
extremity with a positive hamstring 90/90
test was consistently used as the subject’s
testing limb throughout the study. The
testing limb was defined as the extremity
with a positive hamstring 90/90; if both of
the subject’s extremities were positive
hamstring 90/90, the extremity with the
larger angle of restriction was used.

Participants selected for this research study
included young female and male adults
between the ages of 20 to 35 years old.
Once all participants were selected from
each class, they were randomly assigned to
either the intervention or the control group.
The subjects and researchers were not blind
to the group assignment. The data collection
for each class was conducted separately,
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therefore there were 2 intervention groups
(n=11) and 2 control groups (n=10) total,
with 1 intervention and 1 control group for
each respective class. The class of 2021
subjects were tested for 8 weeks during
October-December of 2019, while the class
of 2022 subjects were tested for 6 weeks
during February-March of 2020. The second
round of data collection that occurred during
2020 was cut slightly short due to
restrictions enacted by Covid-19
precautions. Both groups were instructed to
come in for data collection 2x a week at
designated times (typically between 11am-
1pm). Both groups were tested at the same
time in the same location. Data collection
typically lasted between 40-60 minutes. All
participants had a compliance rate of at least
91.66% (missed none or only one session)
with the exception of one subject in the
cupping intervention group (missed 3
sessions, 75% compliance).

For both groups, an initial measurement was
taken at the beginning of each data
collection. This was done using a
goniometric measurement of the hamstring
flexibility of the given limb via the
hamstring 90/90 test. These initial values
were recorded under the appropriate coded
name for the subject (subjects’ names were
eliminated from official data documents to
preserve anonymity).

After the initial measurements were taken,
the subjects in the control group were asked
to complete the static hamstring stretching
routine. The exercises in this routine are
ones commonly used in the clinic to
promote increased hamstring flexibility, and
include the following:

1. Seated hamstring stretching: 45
seconds
a. Subject seated on table in
long-sitting position, leans
trunk and arms forward over
legs towards toes and hold
for allotted time (Figure 2)

2. Standing legs crossed: 45 seconds
per side

a. Subject stands and crosses
one foot over the other so that
legs are crossed, bends at
waist and reaches arms down
towards floor and hold for
allotted time. Performed both
with right leg over the left leg
and left leg over the right leg
(Figure 3)

3. Supine towel hamstring stretching:
45 seconds

a. Subject lying on their back
with towel gripped in both
hands and held across foot of
testing limb. Towel is used to
lift and pull the outstretched
testing limb towards the chest
(Figure 4)

The use of the 45-seconds duration of each
static stretch was based on the results of a
study carried out by Bandy and Irion.°
Furthermore, these three specific stretches
were selected because they can easily be
performed and replicated in the clinical
setting with no extensive training or
expensive equipment. In addition, the
extended position of the knee joint and the
flexed position hip joint stretches and
lengthen the hamstring muscles at both
joints, allowing for optimal stretch. Once
these exercises were completed, the
hamstring 90/90 goniometer measurements
were re-measured and recorded.

For the intervention group, the subjects were
instructed to lay prone while four cups were
applied to the semitendinosus and biceps
femoris (used palpation insertions and
origins of semitendinosus and biceps
femoris to properly place the cups). The
cups were drawn up to approximately 1.6
cm from the origin and insertion of each
muscle and then left on the subjects for 7
minutes. The cups were placed 1.6 cm from
the origin and insertion of each muscle to
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ensure the cups were placed on the muscle o BT ]
belly (Figure 5). Once the cupping time was Ll
completed, the subjects were asked to
complete the same set of static stretches as
the control group. Hamstring 90/90
measurements were re-measured and
recorded for each cupping subject once the
stretches were completed.

The data collected for this study was
statistically analyzed using IBM Statistical T —
Package for the Social Sciences (SPSS) Figure 2: Performance of the seated hamstring
software. All protocols and relevant study stretching.

documents were approved by the Georgia

State University IRB before the study

commenced.

WL |
Figure 3: Performance of the standing cfoss-legged
hamstring stretching.

with goniometry measurement at the appropriate
landmarks.
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Figure 4: Performance of thesupine hamstring
stretching with a towel.

Results

Initial data collection

Overall results were mixed in the context of
changes in observable flexibility. There was
a significant increase in flexibility over time
(week 1, p< 0.001) and within session
(pre/post, p< 0.001) regardless of group.
This indicates that either intervention could
improve flexibility in a short or long-term
analysis. There were no significant
interaction effects between pre/post tests and
the control group (p=0.210) or between
weeks and control group (p=0.364). Mean
difference in hamstring goniometric
measurements between the two groups was
1.77° with the control group exhibiting a
smaller angle of change. Mean difference
between baseline and post intervention
measures was 7.052°, meaning across both
groups they gained ~7° of flexibility over
the course of the study. When looking at the
difference between cupping and stretching
groups, there was no statistically significant
difference found (p=0.734) for improving
the hamstring extensibility.

Figure 5: Placement of cups 1.6 cm from the origin to
the insertion of semitendinosus and biceps femoris
muscles.

Secondary data collection

Much like the initial data set, the secondary
data set revealed no significant differences
between stretching group and cupping group
for the improvement of hamstring
extensibility (p=0.559). This data set did
show a significant difference (p=0.008)
between groups before any intervention was
administered, which could be attributed to
difference in the total number of subjects for
each group. There was a significant effect
(p<0.001) of time across all subjects similar
to the first data set. There was no significant
interaction between time and subjects for
each group.
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Figure 1. Weekly Baseline (showing weekly average hamstring 90/90 score of the experimental group (red) vs
the same score for the control group (blue)
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Estimated Marginal Means of MEASURE_1
at PrePost=2
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Figure 2. Weekly Post-intervention (showing weekly average hamstring 90/90 score of the experimental group
(red) vs the same score for the control group (blue)
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Figure 3. Mean changes in hamstring flexibility from initial baseline to final data point

Weekly Hamstring Flexibility Before Intervention
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Figure 4. Weekly Hamstring Flexibility Pre-Intervention
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Weekly Hamstring Flexibility After Intervention
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Figure 5. Weekly Hamstring Flexibility Post-intervention

Discussion

Based on the findings of this study, there is a

difference between groups over time, as well
as a difference between groups from session
to session. The pre/post test data difference
shows an increase, but more data would be
needed to confirm this difference. However,
there is not a significant difference between
groups in the final results. Both groups
improved their hamstring flexibility
throughout the study. Due to the small
sample size of this study, a bigger sample
size is necessary to effectively conclude if
Chinese cupping will significantly improve
hamstring 90/90 scores compared to
stretching alone.

Limitations

As mentioned in the methods section of this
study, each group met twice a week to
undergo either stretching alone or stretching
and cupping session. The research group did
not have an ability to control the amount of
stretching the subjects might have
performed outside of the intervention
meeting time.

The small sample size was also another
limitation to this study and its ability to
provide statistical power to the study. The
small sample size may have contributed to
the lack of statistical significance between
the intervention and control group of this
study. The intervention groups and control
groups were not blinded from each other,
as both groups met at the same time in the
same location to perform their assigned
intervention.

Measurements were typically taken by the
same researcher, but measurements were
occasionally taken by a different researcher,
which may have resulted in interrater
variability in the measurements taken
throughout the study. Measurements were
only taken from a single limb of each
individual. Results could have had more
statistical significance if measurements were
taken bilaterally from each individual.

Time was another limiting factor in this
study. Because the groups only came in for

JOURNAL OF STUDENT PHYSICAL THERAPY RESEARCH | 2022 | VOLUME 12, NUMBER 2, ARTICLE 1



Investigating the Efficacy of Chinese Cupping and Static Stretching 11

measurements twice per week, this could be
a factor contributing to the lack of statistical
significance between groups. The global
pandemic of COVID-19 was also another
limitation of this study. The pandemic
escalated during the second round of data
collection, thus data collection was
shortened by two weeks.

Future Scope

Although improvements were demonstrated
in both the experimental and control groups,
a larger sample size is needed to determine
if a clinically significant difference exists
between Chinese cupping with static
cupping and static stretching alone. The
addition of more treatment sessions would
also be beneficial for gathering more
conclusive evidence in future studies.

Conclusion

The aim of this study was to measure and
compare the effects of Chinese cupping and
static stretching on hamstring extensibility
relative to only static stretching. The results
did show that cupping increased the
hamstring extensibility over time; however,
it did not show a significant difference
compared to stretching alone. In both the
intervention and control groups, the data
indicated that both interventions improved
hamstring flexibility over time. Cupping
may not have provided extra benefit, but it
did not add a detriment either. In addition,
around the 3™ week the data for both groups
starts to plateau; this further demonstrates
similarity in results between cupping
therapy with stretching and static stretching
alone. Therefore, the hypothesized superior
therapeutic benefit of the clinical use of
cupping therapy with static stretching is not
supported. There would need to be further
clinical-based research done to explore the
effects of cupping on hamstring extensibility
before it can be used in a clinical setting.
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