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Effects of using Stiper® for cervical pain treatment in dentistry students:
pilot trial
Efeitos do Stiper® no tratamento de cervicalgia em acadêmicos de odontologia: ensaio piloto
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ABSTRACT

RESUMO

BACKGROUND AND OBJECTIVES: Pain in the cervical region is a major cause of absenteeism, and one of the professions
most susceptible to this risk is dental surgeons. The pain usually
begins during the period of academic training, and ergonomic
and postural factors add up to the emotional ones. The Stiper® silicon oxide tablets are painless, non-invasive and quickly applied,
offering prolonged stimulation. This study aimed to verify the
possible effects of using Stiper® in cases of nonspecific neck pain
in students in their dental clinical practices training in a Dentistry course in Southern Brazil.
METHODS: A pilot clinical trial of a quantitative nature, in a
before-and-after setting, almost experimental. The sample consisted of nine dentistry students to whom Stiper® was applied at
the acupuncture points Jianjing, Tianliao, Jianyu, and Dazhui,
for three consecutive weeks, with a 7-day interval between sessions. The data was collected through a sociodemographic questionnaire, the visual analog scale of pain, before and after the interventions, and the completion of a form. The statistical analysis
used the Shapiro Wilk normality test and the Student’s t-test.
RESULTS: The Stiper® application provided a significant pain
reduction (p<0.05) in the cervical region.
CONCLUSION: The use of Stiper® was effective in reducing the
neck pain reported by dentistry students.
Keywords: Dentistry students, Neck pain, Occupational health,
Occupational risks.

JUSTIFICATIVA E OBJETIVOS: A dor na região cervical é
uma das maiores causas de afastamento laboral e uma das profissões mais suscetível ao risco é a dos cirurgiões-dentistas. As dores
geralmente começam durante o período de formação acadêmica e aos fatores ergonômicos e posturais associam-se também os
emocionais. As pastilhas de óxido de silício Stiper® apresentam-se
como terapêutica indolor, não invasiva e de rápida aplicação oferecendo estímulo prolongado. O objetivo deste estudo foi verificar os possíveis efeitos do uso do Stiper® em casos de cervicalgia
inespecífica em acadêmicos em fases de práticas clínicas de um
curso de Odontologia no Sul do Brasil.
MÉTODOS: Ensaio clínico piloto de natureza quantitativa, do
tipo antes e depois, quase experimental. A amostra foi constituída por nove acadêmicos do curso de Odontologia, os quais receberam a aplicação de Stiper® nos pontos de acupuntura Jianjing,
Tianliao, Jianyu e Dazhui, durante três semanas consecutivas,
com intervalo de sete dias entre as sessões. A coleta de dados
foi realizada com a aplicação de questionário sociodemográfico,
escala analógica visual de dor antes e depois das intervenções e
preenchimento de formulário. Análise estatística pelo teste de
normalidade de Shapiro Wilk e teste t de Student.
RESULTADOS: A aplicação do Stiper® propiciou redução significativa (p<0,05) da dor na região cervical.
CONCLUSÃO: O uso do Stiper® foi eficaz na redução da cervicalgia referida pelos acadêmicos de Odontologia.
Descritores: Cervicalgia, Estudantes de Odontologia, Riscos
ocupacionais, Saúde do trabalhador.
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The health problem that caused the highest number of absences
from work in 2017 was back pain, within which, according to
the International Classification of Diseases (ICD10), includes
neck pain, which is characterized by pain or discomfort in the
neck region that can radiate to the upper limbs, having a varied
etiology1,2.
Although, in most cases, neck pain does not present malignancy, it has a strong impact on the lives of individuals and
society. Some professional categories are at higher risk, among
which the dental surgeons (DS), who develop temporary, or
even permanent disability that can lead to leave of absence3.
The problem may still arise during the academic training4, because, despite the technological advances in equipment and
environmental structures, there are constant postural provo-
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cations and repetitive movements that require high precision
and synchronicity, with a high number of students ending up
neglecting the posture when clinical care starts. Consequently,
not acquiring the correct ergonomic habit during training, they
will not do it during the professional practice5. In addition,
vulnerability to stress, anxiety, and depression, use of drugs, alcohol and psychoactive substances can trigger muscle tension,
contractions, and pain, as well as the early onset of the Burnout
syndrome6 (BS).
For the treatment of neck pain, in addition to the conventional
ones, several integrative and complementary therapeutic resources
can be used, including acupuncture. Traditional Chinese Medicine (TCM) is part of the Unified Health System (SUS) since 2006,
through the National Policy of Integrative and Complementary
Practices (PNPIC)7. Acupuncture is the best-known practice, alone or with adjuvants such as moxibustion, cupping therapy, and
electroacupuncture8. However, many people have an aversion to
needles, thus failing to obtain the benefits that the practice provides. For these cases, the silicon dioxide/Stiper® tablets are an alternative. Besides being painless and non-invasive, they can stay
adhered to the skin for up to five days promoting the proposed
effects of improving basal metabolism; acceleration of enzymatic
reactions; strengthening immunity; elimination of free radicals;
relaxation of smooth and striated muscle tissues; increased oxygen production and activation of blood and lymphatic circulation.
They also enhance any other therapy that may have been used prior
to their use and promote energy modulation9. Thus, being a quick,
painless, non-pharmacological, and non-invasive therapy, further
studies are needed on its effectiveness in relieving neck pain.
The study aimed to verify the effects of Stiper® on unspecific neck
pain in students of a Dentistry course.
METHODS
It is a quantitative pilot clinical trial, in a before-and-after setting, almost experimental, which included students from the
Dentistry course in Learning Units of clinical practice from the
5th to the 10th semester. The invitation was through direct contact with the students, placement of posters at the university,
and an explanatory folder about the Stiper®. The sample was by
convenience and not probabilistic. The sample calculation was
performed using the Open Source Epidemiologic Statistics for
Public Health software (OpenEpi) 3.03a from Emory University, Rollins School of Public Health, Atlanta, USA. It was based
on the data obtained in a study9 that compared the treatments
for low back pain with acupuncture and silicon dioxide tablets
and observed an average pain of 6.93±2.40 before the treatment
with the silicon dioxide tablets, and 2.93±2.96 at the end of the
treatment. Considering a confidence interval of 95% and 80%
power, eight students would be necessary. Considering 20% of
losses and refusals, the total sample would be of 10 participants.
The participant flowchart and the procedures during each stage
of the study are described in figure 1. The applications took place
in a reserved room at the Dental School Clinic.
The inclusion criteria where be a student enrolled in the Dentistry course at Unisul, attending the 5th to 10th phases, complai-
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ning of neck pain, aged 19 years or older. The exclusion criteria
were the presence of injury by trauma or herniated disc in the
cervical region; a history of allergy or intolerance to the adhesive tape; presenting a skin lesion on the cervical/scapular region;
continued or frequent use of analgesics or muscle relaxants and/
or be under physical therapy.
The Stiper® was applied at the acupuncture points IG15 (Jianyu),
TA15 (Tianliao), VB21 (Jianjing), bilaterally, and VG14 (Dazhui). For its application, cotton and alcohol at 70% were used
to remove creams and oil from the skin to ensure better fixation of the Stiper® silicon dioxide tablets, which were fixed with
hypoallergenic tape. All participants were instructed to keep the
tablets for five days, drying the area well after bathing or water
activities, and were advised to remove the tablets in case of discomfort or irritation. The silicon dioxide tablets/Stiper® remained attached to the participants’ body for five days, but there
were some exceptions in which they were removed earlier.
The study had four sessions with a 1-week interval between
them. Pain assessment was performed using the visual analog
scale (VAS) before and after applications. The first session lasted
30 minutes when the Free and Informed Consent Form (FICT),
the sociodemographic questionnaire, and the questionnaire on
posture and ergonomics were completed. Next, the pain inten-

Eligible participants (n=12)

Treatment group (n=12)

1st Session
FICT
Sociodemographic questionnaire
Posture and ergonomics questionnaire
Evaluation by VAS
Application of Stiper®
Evaluation by VAS
Follow-up form

2nd Session
Evaluation by VAS
Application of Stiper®
Evaluation by VAS
Follow-up form

3rd Session
Evaluation by VAS
Application of Stiper®
Evaluation by VAS
Follow-up form

4 participants excluded
1 did not attend
1 had an allergic reaction
2 dropped out

4th Session
Evaluation by VAS
Follow-up form

Analysis of results (n=9)

Figure 1. Participants flowchart and the procedures during each stage of the research
FICT = Free and Informed Consent Form; VAS = visual analog scale.
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sity was assessed by VAS, the Stiper® was applied, and after 10
minutes, a new pain intensity assessment was made. In the second and third sessions, the pain intensity was assessed, and the
application follow-up form was filled out, and after 10 minutes,
a new pain intensity assessment was made. In the last session,
pain intensity was assessed, and the follow-up form was completed. The duration of the three last sessions was 15 minutes, with
a 7-day interval between them.
The posture questionnaire had five categories, namely: strongly
disagree, disagree, never thought about it, agree, fully agree. Later, they have been grouped into three categories: disagree, never
thought about it, and agree.
This study complied with Resolution 466/12 of the National
Health Council10 and was approved by the Research Ethics Committee of the Universidade do Sul de Santa Catarina (UNISUL)
under number CAAE 04847118.4.0000.5369. Brazilian Registry of Clinical Trials RBR-89489x.
Statistical analysis
The database was prepared in a Microsoft Excel spreadsheet
and later exported to the IBM SPSS Statistics software, 18.0.
The results were summarized as absolute (n) and relative (%)
frequencies for nominal variables, mean and standard deviation,
and minimum and maximum values for numerical variables. The
Shapiro Wilk test was used to test the normality of the sample.
As the data showed to be parametric, to compare the VAS before
and after the applications, the Student’s t-test was used. The level
of significance adopted was 5%.
RESULTS
Nine students participated in the study, 88.9% female, all single, without children and non-smokers, with an average age of
21.22±1.56 years, ranging from 19 to 24 years. Most did not
work, and the moderate use of alcohol was reported by 88.9%,
especially on weekends.
Regarding academic life, 77.8% were attending the 5th phase,
when the service activities at the school clinic begin. Also, one
student from the 7th phase and one from the 10th phase participated. 44.4% of the participants reported dedicating more than two
hours a day to the dentistry, surgery, endodontics, periodontics,
and aesthetics internships. The average time devoted to studying
outside the classroom was from one to two uninterrupted hours to
44.4%, with 55.6% performing clinical visits twice a week.
All students were right-handed, and 88.9% habitually carried bags
and objects on the right side of the body, including 55.6% who
used a shoulder bag, 66.7% used the cell phone for more than
one uninterrupted hour during the day, and 22.2% lateralized or
protruded the neck when using the cell phone. Only one student
slept 3 to 5 hours per night; four slept 5 to 7 hours, and the others
slept 7 to 9 hours per night. There was a predominance of regular sleep (55.6%), and one participant (11.1%) reported using a
medication to treat another disease not related to the neck pain.
No physical activity was practiced by 55.6% of the participants, and
77.8% had leisure time. Regarding mood, joy, anxiety, depression,
worry, and irritability, 66.7% reported having two or more associa-
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ted states. At the time of the assessment, 44.4% said they felt two or
more of the following states: excited, tired, unmotivated, discouraged, in good spirit, or with excessive thoughts (Table 1).
The incidence of pain in the neck, shoulders, and above the scapulae was reported by 55.6% of the participants; 11.1% reported
pain only in the neck, with 77.8% reporting daily pain. The majority (55.6%) reported onset of pain in the previous year, and
all stated that it worsened throughout the day and with the performance of activities. Only 33.3% reported that pain interferes
with neck flexion. However, 66.7% needed to use some type of
muscle relaxant. Flower therapy, auriculotherapy, hot stone massage, cupping therapy, herbal medicine, meditation, acupuncture,
and reiki are among the integrative and complementary practices
known and used by 55.5% of the participants (Table 2).
The data on ergonomics and posture are shown in table 3. All
participants claimed to have a high level of self-demand. Of
these, 66.7% stated that neck pain developed after starting the
Dentistry course, and 88.9% felt that the material used in classes was too heavy. Although 55.6% declared to be aware of the
symptoms, and 88.9% considered important to take care of the
pain as soon as it started, all acknowledged that they adopted the
wrong posture when using electronic devices, and 77.8% admitted that they did not keep the correct posture when sitting or
walking. Although 55.5% considered the ergonomic conditions
offered by the school clinic to be good, 77.8% recognized that
the posture they adopted to perform their job was not adequate,
and 66.7% admitted doing so because it facilitated the activity.
The form applied in the last three weeks showed that the majority (77.8%) kept the Stiper® for five days, and 66.7% of the
participants reported the improvement in pain in the cervical
spine. Those who removed the Stiper® before the recommended
time did so for aesthetic reasons, itching, and skin irritation and
one student removed it due to pain in the subscapular region.
Table 1. Sociodemographic characterization and lifestyle
Variables
Phases of the course
5th
7th
10th
Visits per day at the school clinic
One
Three
Did not answer
Frequency of visits during the week
Twice
Three times
Four times
Did not answer
Use of cell phone
Constant throughout the day for more than one
uninterrupted hour
Lateralizes or protrudes the neck when using the device
Have the two behaviors associated
Sleep hours per night
3 to 5
5 to 7
7 to 9
Source: Elaborated by the authors, 2019.

n

%

7
1
1

77.8
11.1
11.1

6
1
2

66.7
11.1
22.2

5
1
1
2

55.6
11.1
11.1
22.2

6

66.7

1
2

11.1
22.2

1
4
4

11.1
44.4
44.4
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Table 2. Characterization of pain and therapeutic resources used
n

%

Pain location
Neck
Bilateral neck and shoulders
Shoulders and above shoulder blades
Neck, shoulders and above shoulder blades
Neck and shoulders alternating sides

1
1
1
5
1

11.1
11.1
11.1
55.6
11.1

Pain frequency
Sporadic
Daily

2
7

22.2
77.8

The pain started
One year ago
Do not remember

5
4

55.6
44.4

Pain interferes
In neck flexion
Does not interfere

3
6

33.3
66.7

Have used ICP for pain relief
Yes
No

5
4

55.6
44.4

Which CIPs
None
Auriculotherapy
Two or more

4
1
4

44.4
11.1
44.4

Have you ever needed to use muscle relaxants
Yes
No

6
3

66.7
33.3

ICP = Integrative and Complementary Practices.
Source: Elaborated by the authors, 2019

*
8

Visual analog scale

At the end of the study, two students remained with the level of
pain reported on the first day, and one reported increased pain,
while the others showed a reduction in the level of pain, including two students who reported absence of pain. There was a
significant reduction in pain intensity (p<0.05) when comparing
pain intensity before and at the end of the treatment (Figure 2).

6

4

2

0
Before

After

Figure 2. Average of pain intensity before and after the applications
of Stiper®
* p=0.0175.
Source: Elaborated by the authors, 2019

DISCUSSION
The presence of pain in the regions of the neck, shoulders,
and above the scapulae, where the selected meridians pass for
the application of Stiper® is compatible with some studies11-13
that indicate these same anatomical segments as susceptible to
musculoskeletal pain in dental surgeons still in the graduation
period. Likewise, they point to the prevalence of symptoms in
women within the same age group, identifying the presence of
pain in the cervical spine and shoulders in the last 12 months.
The students’ knowledge about ergonomics, and the acceptance
that they adopt wrong postures during their practices are not
sufficient to prevent the pain. There is still the need for regu-

Table 3. Likert scale for ergonomics and posture
Disagree

Never
thought of

Agree

n (%)

n (%)

n (%)

The clinic’s ergonomic conditions are adequate

4 (44.4)

-

5 (55.5)

My posture in clinical activities is adequate

7 (77.8)

-

2 (22.2)

Stretching is important before/after the activities

-

3 (33.3)

6 (66.7)

It is important to pay attention to the pain as soon as it appears

-

1 (11.1)

8 (88.9)

I keep the wrong posture because it facilitates the activity

3 (33.3)

-

6 (66.7)

I am always aware of the warning signs in my body

2 (22.2)

22.2

5 (55.6)

My posture is correct when I sit and walk

7 (77.8)

-

2 (22.2)

My posture is correct when using a cell phone, notebook, etc.

9 (100.0)

-

-

The materials I carry are too heavy

1 (11.1)

-

8 (88.9)

-

-

9 (100.0)

3 (33.3)

-

6 (66.7)

My personal/academic level of self-demand is high
The pain in the neck region started after starting college
Source: Elaborated by the authors, 2019
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lar breaks or micro-breaks between visits, as well as the practice
of stretching and physical activity for muscle strengthening14. A
survey that included 155 students who were photographed while
performing their clinical activities showed a high rate of pain in
the neck, shoulders, and upper back, and 77.8% of inadequate
postures. 89.4% of the students answered that they needed more
training on posture that respects the principles of ergonomics12.
Another study in which six students from the last period of the
course were filmed during the performance of their practices
identified inadequate postures on flexion, inclination, and rotation of the head and trunk, which could trigger musculoskeletal
disorders in the cervical spine15.
The way the materials required for academic practice are carried,
as well as their weight, can overload musculoskeletal structures.
This points up the importance of having lockers where students
can keep their materials, which was observed in the school clinic where the study was conducted because this alternative can
reduce the incidence of pain16. In addition to the issues intrinsic
to the clinical practice, the influence of the excessive use of electronic devices in general, whether for leisure or research, causes
neck and upper limb pain due to the repetitive movements and
incorrect posture16,17.
The present study showed changes in mood with anxiety,
worry, irritability, excessive thoughts, and a high degree of
self-demand, both on a personal and academic level. The incidence of anxiety among students in the health area is high18,
and the cause is not exclusively restricted to the demands of
the courses. It can also have their origin from family or social
problems. Dentistry students are subjected to many stressing
conditions that can trigger early BS, which appears when they
start their clinical practices6. Although BS is characterized by
psychological depletion and exhaustion, which in the case
of students can lead to dropping out the course19, physical
symptoms, such as musculoskeletal pain, can be added. Finally, dentistry students have limitations on cognitive, motor,
and social skills that they need to develop for safe clinical
practice, and the accumulation of unfavorable psychological
conditions is a predisposing factor to the onset of musculoskeletal pain, including neck pain13,16.
The Naturopathy approach starts from a multidimensional view,
considering all aspects of the person’s life. It expands this look
beyond what is presented objectively and to the integrative and
complementary practices that are based on traditional medicines20. Among them, TCM, according to which8,21,22 factors such
as physical and mental overwork, physical inactivity, poor diet,
inadequate sleep, and emotional stress directly affect the Qi
(energy) and Xue (blood), which, prevented from flowing freely
and stagnating in the musculature, cause pain. If there is a stimulus that deactivates the trigger points, this flow is released, and
it is possible to prevent the pain from becoming chronic21. This
stimulus should be given at acupoints, most commonly by acupuncture. Still, other resources that promote the mobilization
of Qi and Xue and release the meridians can be used to provide
pain relief22.
Studies with the Stiper® are incipient but have demonstrated
good results. A survey on auriculotherapy with silicon dioxide
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tablets for the treatment of tension neck pain applied for four
weeks in 18 volunteers of both genders, with an average age of
27.3 years that evaluated the intensity of pain before each application, showed that 85% of the participants had an average pain
reduction of 28.3%23. A study that included 43 people with low
back pain, with an average age of 38.6 years, in which Stiper®
was applied for six weeks in points of foot reflexology, showed a
55% improvement in the disability caused by low back pain24. A
clinical trial that included 30 volunteers with an average age of
44.6 years divided into two groups that compared acupuncture
needles and Stiper® for the treatment of chronic mechanical low
back pain during eight sessions showed a significant improvement, similar in both groups10.
Several studies address musculoskeletal disorders during the academic education of DS, so the application of Stiper® is a non-pharmacological and non-invasive alternative to minimize this
problem that can harm the quality of life and even shorten the
DS career. It is important to highlight that in this study, Stiper®
was used alone, with no other associated therapeutic practice.
Since this is an unprecedented study, there are no parameters to
compare the results. Although the relief of nonspecific neck pain
was significant, and the number of subjects included was small,
we achieved what was stipulated by the sample calculation. This
is a limiting factor, which is why new studies with a larger number of participants should be conducted.
CONCLUSION
The use of silicon dioxide tablets/Stiper® at the acupuncture
points Jianjing, Tianliao, Jianyu, and Dazhui, for three consecutive weeks, with a seven-day interval between the sessions, was effective in reducing the neck pain reported by dentistry students.
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