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Abstract
Background: Upper limb problems are very common, which affects about 4-35% of people worldwide.
Among the joints of the upper limbs, the point prevalence of shoulder pain was 7-26% and elbow pain
was 11%. Due to the pain symptom, it will affect the range of motion of the joints and even the quality of
life of those populations. Nowadays, the treatment for pain symptoms usually includes nonsteroidal anti-
inflammatory drugs or corticosteroids. However, the relapse rate and the treatment cost are very high.
Therefore, many patients seek non-pharmaceutical therapies or complementary and alternative medicine
to relieve the symptoms. To offset this shortcoming, topical treatment is another option for upper limb
problems with fewer side effects. 

Objective: To evaluate the efficacy of soothing cream gel (SCG) on the range of motion and chronic pain
at the shoulder and elbow. 

Methods: Soothing cream gel and placebo gel will be used in this double-blinded, randomized, placebo-
controlled trial. The soothing cream gel consists of Vitis Vinifera essence, Melaleuca Viridiflora essential
oil, and Eucalyptus Globulus essential oil, and is produced and packed by a manufacturer with a Good
Manufacturing Practice certificate. Placebo cream gel is provided by the same manufacturer, it does not
contain any active ingredients but will match the appearance, texture and smell as closely as the
soothing cream gel. A total of 70 participants who suffer from upper limb problems and fulfil the
eligibility criteria will be randomized into the treatment group (soothing cream gel) or the placebo group
(placebo gel) for 2 weeks. The range of motion of the upper limb will be measured as the primary
outcome; active flexion and abduction will be measured by a goniometer for the shoulder and active
flexion and extension will be measured for the elbow. The primary efficacy analyses will be based on the
full analysis set (FAS) following the intention-to-treat principle. 

Discussion:The study medication used in this trial is an extraction of some botanicals, which have
inflammatory and analgesic effects. We expected that the soothing cream gel could refresh the sore and
fatigued muscles and improve the participants’ motor ability of the affected upper limb. Besides, we hope
to provide evidence of an effective and safe treatment for this prevalent health problem. Trial registration:
This trial was registered at ClinicalTrials.gov on 7 June 2023, with the registration ID: NCT05799391.

Background
Upper limb problems are very common in the general population, usually presenting with pain or inability
to move. The prevalence rates (the number of people affected with a disorder at a specified point in time)
of this problem varied between studies, which ranging from 4–35% in 2003 (1). In 2014, up to 48% of
working-aged English adults reported upper limb pain (2), with 14% persistent pain (> 6 months), and 10%
of disabling pain (affecting sleep, getting dressed and doing chores) (3). Upper limb pain causes
considerable morbidity, sickness absence and brings out a significant economic impact (4). The
prevalence rate is still increasing nowadays, especially among the working population and athletes.
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The overhead athlete is an athlete who uses their hand in an overhead position. They participate in sports
such as baseball, softball, volleyball, water polo, lacrosse, javelin, golf, swimming, football, and many
kinds of racquet sports, such as tennis and badminton (5–9). Overhead athletes place high demands as
well as overload on the upper limb mobility, strength and stability during training and competition.
Therefore, injuries to the shoulder and elbow are very common in this group. A systematic review was
conducted in 2015, it concluded that among the joints of the upper limbs, the point prevalence of
shoulder pain was 7–26% and elbow pain was 11% (10). Pieper reported that 45% of handball players
suffered from shoulder pain (11).

Whether overhead athletes or general populations, pain can have a huge impact on our bodies. For
example, upper limb pain or disorder may affect the performance in the handgrip strength test. Cesar and
colleagues reported that there were statistically significant differences in the handgrip strength in the
patients with or without shoulder pain (12). A trial conducted in Korea found that patients with upper limb
pain had lower handgrip strength (13) and the stability of the strength test was also affected (14).
Several studies reported that athletes with greater handgrip strength usually had better sports
performance or sporting ability (15–18).

Besides that, a decrease in the range of motion is another problem for those athletes. The internal and
external rotation degree of the shoulder in the pain group is lesser than in the non-pain group (19), which
indicates that their activities will be limited or affected by the pain symptom.

Other than the negative impact on the physical function, patients’ psychological, and behavioural
functions are also affected (20). A number of studies concluded that pain has a significant adverse effect
on the quality of life of patients (21–23), regardless of the pain category and the affected site. Several
studies used a 36-Item Short Form Survey (SF-36) and Psychological General Well-Being Scale (PGWB) to
measure the quality of life of patients and showed that patients with chronic pain scored lower in QOL
than other diseases, e.g. gastrointestinal, hypertension, or even psychiatric problem (21, 24–27).
Therefore, there is a need to treat this problem.

In general practice, oral nonsteroidal anti-inflammatory drugs (NSAIDs) or NSAID gels are often used for
painful symptoms. However, those treatments only last for a short period. The injection of corticosteroids
also has been used for many years. About 90% of participants can obtain a rapid response and it can last
as long as 6 weeks after the injection, but the relapse rate and the treatment cost are very high (28, 29).

In view of the situation, patients would like to seek non-pharmaceutical therapies or complementary and
alternative medicine (CAM) to relieve the symptoms. In general, those therapies will be divided into three
groups, which are peripheral therapies (e.g. Transcutaneous Electrical Nerve Stimulation (TENS), hot-cold
treatment, acupuncture and acupressure, exercises, positioning, immobilization massage, and
hydrotherapy); another group is cognitive-behavioural therapies (e.g. relaxation-respiration techniques
and dreaming, distraction, praying, meditation, yoga, hypnosis, biological-feedback, behavioural therapy);
and the last group is other therapies (e.g. reflexology, herbal treatments, aromatherapy, chiropractic, and
musical therapy) (30).
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Nowadays, more and more people seek and even use natural remedies because of the side effects of
drugs or other treatments. In fact, many herbal plant extracts have curative effects, but relatively side
effects are lesser, and many natural or botanical products have been launched to the market. Topical
herbal remedies are used to treat various diseases such as common colds, muscle pain, and rheumatism.
The soothing cream gel consists of Vitis Vinifera essence, Melaleuca Viridiflora essential oil, and
Eucalyptus Globulus essential oil. Vitis Vinifera and Eucalyptus Globulus have been reported to possess a
broad spectrum of pharmacological and therapeutic effects, such as anti-oxidative, anti-inflammatory,
and antimicrobial activities, etc. (31). Eucalyptus Globulus also process central and peripheral analgesic
effects (32). Melaleuca Viridiflora is a compound that is extracted from Niaouli, the pale yellow oil is a
potent antiseptic, particularly against yeast infections, and is widely used in cosmetic products, including
skin care lotions, soaps, mouthwashes, and toothpaste (33).

Among the topical analgesics for treating upper limb pain, most of them contain opioids or nonsteroidal
anti-inflammatory drugs (NSAIDs). Although the side effects are comparatively less than oral
administration, many patients still hesitate to use these products. On the other hand, there is a lack of
clinical evidence for using natural herbal extracts to relieve upper limb pain, therefore, we aim to explore a
more effective and safer treatment method for those patients.

Objectives
To evaluate the efficacy of soothing cream gel (SCG) on the range of motion and chronic pain at the
shoulder and elbow.

Hypothesis
We hypothesize that the range of motion of the participants’ shoulder and elbow can be improved and the
pain symptom can be relieved after using the soothing cream gel.

Methods

Study design
This is a double-blinded, randomized, placebo-controlled clinical trial that will investigate the efficacy of
the SCG in participants with chronic pain and range of motion problems at the shoulder or elbow.
Participants will be randomized into a treatment group or placebo group for 2 weeks and followed up by
2 weeks of the post-treatment period. Total of 70 participants will be recruited in this trial; the range of
motion will be measured as the primary outcome (Fig. 1).

Study population
Participants will be recruited from the following clinics/Chinese medicine centres: (1) The CUHK Chinese
Medicine Specialty Clinic and Teaching and Research Centre on CUHK campus (CUHK-CMSCTRC); (2)
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Department of Sports Science and Physical Education, CUHK; (3) The two Integrative Medical Centres,
Hong Kong Institute of Integrative Medicine at Shatin and Wan Chai. Advertisements of posters and
internet platforms, such as CUHK mass mail, Facebook, emails, and websites will be made to facilitate
recruitment. Potential participants who meet the eligibility criteria will be recruited.

Inclusion criteria
Age 18–60;

Participates in regular physical activity, at least once a week for 30 minutes;

Chronic pain in the shoulder or elbow longer than 3 months;

11-items Numeric pain rating scale ≥ 4; and

Willing to provide written informed consent.

Exclusion criteria
The patient had received previous physiotherapy, acupuncture, Tui Na massage, or bone-setting
treatment for distal upper limb pain within the past 2 weeks;

The pain was due to a fracture or known complex regional pain syndrome.

History of upper limb surgery;

Known severe medical conditions (e.g. rheumatoid arthritis, osteoporosis, cardiac, renal, hepatic,
haematological diseases, vertigo, seizure, infection, malignancy, neurological impairment);

Concomitant drugs of NSAIDs, any kind of painkillers, or anti-inflammatory drugs 15 days prior to
randomization;

Known impaired haematological profile and liver / renal function;

Known allergic history to any topical cream;

Known pregnant or lactating; or

Unable to complete questionnaires

Study outcome (Table 1)
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Table 1
Study outcomes

Primary outcome (Compared with baseline) Time of assessment

Range of motion of shoulder and elbow measured by goniometer Week 2 and week 4

Secondary outcome (Compared with baseline)  

Scores of Numeric Pain Rating Scale (NPRS) Week 2 and week 4

Handgrip strength measured by a dynamometer Week 2 and week 4

Scores of the back-scratch test Week 2 and week 4

Scores of American Shoulder and Elbow Surgeons

Standardized Shoulder Assessment Form (ASESp-S)

Week 2 and week 4

Scores of American Shoulder and Elbow Surgeons

Standardized Elbow Assessment Form (ASESp-E)

Week 2 and week 4

Scores in quality of life measured by 36-Item Short Form

Survey (SF-36v2)

Week 2 and week 4

Rescue drugs or treatments used for pain symptoms Baseline to week 4

 
 

Patient visits schedule (Table 2)
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Table 2
Patient visits schedule

Items Screening &
Baseline

Treatment
period

Post-treatment
follow up

Day 0 Week 2 (± 3
days)

Week 4 (± 3 days)

Clinical Assessment

Informed consent ✓    

Eligibility ✓    

Medical consultation and assessment ✓ ✓ ✓

Medical history ✓    

Concomitant medication ✓ ✓ ✓

Vital sign (BP /pulse) ✓    

AE/SAE assessment   ✓ ✓

Outcome Assessment

Range of motion of upper limb
(shoulder, elbow)

✓ ✓ ✓

Numeric pain rating scale (NPRS) ✓ ✓ ✓

Upper extremity strength ✓ ✓ ✓

Back-scratch test ✓ ✓ ✓

ASESp-S (for shoulder pain) ✓ ✓ ✓

ASESp-E (for elbow pain) ✓ ✓ ✓

SF36 ✓ ✓ ✓

Intervention

Administration of study products ✓ ✓  

Screening and baseline visiting (Day 0)
Potential participants will be invited for screening, all participants will be provided a written informed
consent before any screening procedures. Details of the trial, benefits and risks, assessment and data
collection process will be explained to the participants. The research team has to confirm the participants
understand the study and have all questions answered to his/her satisfaction during the consent process.

Medical and surgical history will be obtained, and all eligibility criteria will be confirmed by investigators.
Baseline assessment including the range of motion, upper extremity strength, back-scratch test, and



Page 9/18

questionnaires such as numeric pain rating scale, ASES and SF-36 will be done. Those eligible
participants will be randomized into the treatment group (soothing cream gel) or placebo group (placebo
cream gel) for 2 weeks. Instruction for applying the cream gel on the pain area will be provided to
participants. A participant diary will be provided to the participants for recording compliance.

Follow-up visit (Week 2)
Participants will return for follow-up at 2 weeks after randomization. Outcome assessments which
include the range of motion, upper extremity strength, back-scratch test, and questionnaires such as
numeric pain rating scale, ASES and SF-36 will be done at this visit to assess any differences after the
treatment. Adverse events or serious adverse events will be assessed and recorded, as well as any rescue
drugs or treatments used for the pain in this period.

End of study visit (Week 4)
Participants will come back for a post-treatment visit (2 weeks after the treatment) to assess all outcome
parameters (the range of motion, upper extremity strength, back-scratch test, and questionnaires such as
numeric pain rating scale, ASES and SF-36). Adverse events, serious adverse events, and rescue drugs or
treatment will also be assessed and recorded.

Study intervention
Eligible participants will be randomized into a treatment group (SCG 1g twice daily) or placebo group
(placebo cream gel 1g twice daily) for 2 weeks. The active ingredient of SCG consists of Vitis Vinifera
essence, Melaleuca Viridiflora essential oil, and Eucalyptus Globulus essential oil. One daily dose (2g) of
SCG will be sealed into 2 aluminium sachets. Patients will apply one sachet on the pain area (shoulder or
elbow) twice daily.

The placebo cream gel consists of a natural base cream and edible pigment and flavouring agent. It will
be matched as closely as possible to the appearance, texture and smell of SCG.

Both SCG and placebo cream gel will be produced and packed by a manufacturer with a Good
Manufacturing Practice certificate. Since the study product does not fulfil the criteria of the Pharmacy
and Poisons Ordinance (Chap. 138) or the definition under Regulation 36B (the regulation) of the
Pharmacy and Poisons Regulations, a Certificate for Clinical Trial/Medicinal Test (the certificate) for a
pharmaceutical product is not required.

Prohibited treatment/drugs
Any kind of painkillers, NSAIDs, anti-inflammatory drugs, traditional Chinese medicine which is treating
for the pain symptoms, or treatments such as occupational therapy, therapeutic massage, acupuncture
therapy, and use of fascia gun or massage devices are prohibited during the study period.

Study assessments
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Range of motion (ROM)
For the shoulder, active flexion and abduction ROMs are measured using a goniometer while the
participants are standing. Flexion ROM is measured in the sagittal plane with the test arm at the side and
the forearm pronated, while abduction ROM is measured in the coronal plane with the test arm at the side
and the shoulder externally rotating. Participants are instructed to move their arms as far as possible for
all movements, limited by pain. Each movement is performed three times, and the best value is used for
the data analyses (34).

For the elbow, both flexion and extension will be measured by a goniometer in a standing position, the
goniometer was placed on the lateral epicondyle; the stationary arm was placed in the centre of the upper
arm, pointing toward the middle third of the lateral edge of the acromion. The distal limb of the
goniometer was placed along the dorsal surface of the forearm. The participant was then asked to
actively flex and extend his/her arm through the full range of motion. Each movement is performed three
times, and the best value is used for the data analyses (35).

Numeric pain rating scale (NPRS)
The Numeric Pain Rating Scale is a unidimensional measure of pain intensity in adults. It contains 11
items in which participants select a whole number (0–10 integers) that best reflects the average intensity
of participants’ pain in the past week. The 11-point numeric scale ranges from '0' representing one pain
extreme (e.g. “no pain”) to '10' representing the other pain extreme (e.g. “pain as bad as you can imagine”
or “worst pain imaginable”) (36).

Upper extremity strength
Handgrip strength is a common test for assessing the sports performance of athletes. Most sports-
specific actions involving the hand used the precision grip (used for grasping sphere-shaped objects, e.g.
balls), power grip (used for grasping cylindrical-shaped objects, e.g. rackets, paddles), or a variation of
these grips. In this trial, handgrip strengths are measured by a dynamometer (12-0604 Digital
Dynamometer, Jamar Plus, Bolingbrook, IL, USA) on the dominant hand of the participant. Participants
are instructed to hold the device with the arm at the right angle and elbow to the side of the body. The
maximum effort will be taken from three attempts (37).

Back-scratch test
The back-scratch test is used to measure the overall shoulder ROM. It is performed by measuring the
distance between (or the overlap of) the middle fingers of both hands behind the back with a ruler (38,
39).

American Shoulder and Elbow Surgeons Standardized
Shoulder Assessment Form – Patient self-evaluation
(ASESp-S)
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The ASESp-S consists of 18 questions from 3 sections: pain, instability and activities of daily living
(ADL). Among the 18 questions, 11 self-report items represented functional ADL dimension (10 items)
and pain dimension (1 item). The ADL section was scored on a 4-points-graded ordinal scale, ranging
from 0 (unable to do) to 3 (not difficult) and cumulative scores were collected. The pain section was
derived from the 10-points-graded visual analogue scale (VAS) ranging from 0 (no pain) to 10 (maximum
pain) (40, 41).

American Shoulder and Elbow Surgeons Standardized
Elbow Assessment Form – Patient self-evaluation (ASESp-
E)
The ASESp-E consists of 3 sections: pain, function, and satisfaction. Patients are asked about the spot of
pain in their elbow and asked to rate pain on a visual analogue scale (VAS) in different situations, such
as the worst of pain, at rest, lifting a heavy object, doing a task with repeated elbow movements and at
night. The VAS ranges from 0 (no pain) to 10 (maximum pain). In the function section, patients are asked
to rate their ability to perform 10 ADLs and their usual work and sporting activities with a scale from 0
(unable to do) to 3 (not difficult) (42).

36-Item Short Form Survey (SF-36v2) (1-week interval)
Quality of life (QOL) is an important parameter in the evaluation of therapeutic interventions in upper limb
pain patients. QOL includes health-related factors, such as physical, functional, emotional, and mental
well-being, and also non-health-related elements, such as jobs, family, friends, and other life
circumstances (43, 44).

SF36 is a generic instrument to measure general health status. It will be used to assess the patient’s
health status using 8 different dimensions including vitality, physical functioning, bodily pain, general
health perceptions, role limitations due to physical health, role limitations due to emotional health, social
role functioning and mental health. The possible score ranges from 0 to 100 points whereby 0 points
represent the greatest possible limitation of health, while 100 points represent the absence of health
restrictions.

Sample size calculation
The primary outcome is the range of motion of active shoulder abduction at week 2 measured with a
digital goniometer. Because there is no previous clinical study about soothing cream for patients with
chronic shoulder pain on range of motion measured by a goniometer, the data from other studies on
acupuncture or physiotherapy were used for estimation of clinically meaningful mean difference in range
of motion and standard deviation (SD) (45, 46). In this trial, software Power Analysis & Sample Size
(PASS) and a linear mixed model will be used to calculate the sample size. In order to detect an estimated
clinically meaningful difference of 20 degrees in the range of motion of shoulder abduction between
treatment and placebo control groups, 28 participants in each group will be needed based on the
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assumed SD of 26.5 with a two-sided significance level of 0.05 and a power of 80%. Therefore, a total of
70 patients will be needed in this trial, presuming a 20% dropout rate.

Statistical analysis
The primary efficacy analyses will be based on the full analysis set (FAS) following the intention-to-treat
principle. Secondary efficacy analyses will be based both on the FAS and the per-protocol set. Continuous
variables will be presented as mean value and standard deviation or medians and interquartile ranges,
while categorical variables will be presented as frequency and percentage. Differences at baseline
between groups will be examined by employing Student’s t-test or the Wilcoxon rank-sum test as
appropriate for continuous variables and with the use of the Chi-square test for categorical variables.
Linear mixed models will be used to compare the primary and secondary outcomes between two groups
and explore whether participant characteristics are associated with some outcomes. All statistical tests
will be two-sided, and p < 0.05 is considered statistically significant. The statistical software of SPSS 26.0
will be used for analysis.

Adverse events will be categorized and the percentage of those experiencing some AEs and serious AEs
will be documented. Chi-square tests will be performed to examine differences in the proportion of total
and categories of AEs between groups.

Discussion
Upper limb problem is very common and the prevalence rate is increasing from time to time worldwide.
The reasons for inducing upper limb problems vary, such as improper posture, repetitive strain injury, or
even external injury etc. Among the symptoms of upper limb problems, mostly present as painful, sore
sensation, and a decrease of the range of motion of limbs. In addition to the direct impact on the affected
area, it will also affect the patient’s sleep, mood and other quality of life. Although different treatments
can relieve the symptoms, the effects only last for a short period and even come with some side effects.
For some patients with severe symptoms, injection of corticosteroid is another choice instead of the
conventional oral treatment. However, the treatment cost is usually very high, which will limit the choice
of treatments for the patients.

In this century, people are eagerly seeking different natural remedies or products for their health. In this
trial, the soothing cream gel will be used for treating upper limb problems. It consists of a few kinds of
essential oils from natural botanicals, which have been reported to have an anti-inflammatory and
analgesic effect. Among different routes of administration, we believe that topical use of medicinal
products is much safer and the side effects are much less than the oral route (47–49). In addition, topical
use of medicinal products can have a direct therapeutic effect on the affected area. Therefore, we aim to
explore an alternative product that can effectively relieve the symptoms of the upper limb problem, other
than the conventional treatment. We expected that the range of motion and the pain symptom of the
upper limb could be improved and relieved after using the soothing cream gel.
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However, since this is a clinical trial, the dosage of the investigational medicinal products was fixed for all
participants. Although we tried our best to standardize the dosage that can cover most of the affected
areas of the participants, some participants still required more soothing cream gel for a larger affected
area. Besides, some participants get accustomed to having a massage while applying the soothing
cream gel on the upper limb, which may also be a confounding factor of positive outcome in this trial.
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Nonsteroidal Anti-Inflammatory Drugs
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Complementary and Alternative Medicine
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Transcutaneous Electrical Nerve Stimulation
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SF-36v2
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CUHK-CMSCTRC
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The Chinese University of Hong Kong
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