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KEYWORDS Abstract

Acupuncture therapy; Introduction: Tinnitus is a subjective sensation of hearing a sound in the absence of an external
Tinnitus; stimulus, which significantly worsens the quality of life in 15-25% of affected individuals.
Quality of life; Objective: To assess the effectiveness of acupuncture therapy for tinnitus.

Randomized Methods: Randomized clinical trial (REBEC: 2T9T7Q) with 50 participants with tinnitus, divided
controlled trial; into two groups: 25 participants in the acupuncture group and 25 participants in the control
Rehabilitation group. The acupuncture group received acupuncture treatment and the control group received

no treatment. After a period of 5 weeks, they were called to perform the final evaluation and
the control group received acupuncture treatment for ethical reasons.

Results: A statistically significant result was found for the primary outcome, reducing the inten-
sity of tinnitus, with p=0.0001 and the secondary endpoint, showing improvement in quality of
life, with p=0.0001.

Conclusion: Chinese scalp acupuncture associated with bilateral electroacupuncture demon-
strated, in the short term, a statistically significant improvement by reducing the level of
tinnitus intensity, as well as improving the quality of life of individuals with tinnitus.
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PALAVRAS-CHAVE
Terapia por
acupuntura;
Zumbido;

Qualidade de vida;
Ensaio clinico
controlado aleatorio;
Reabilitacao

Efetividade da terapia por acupuntura como tratamento para o zumbido: ensaio
clinico aleatorizado

Resumo

Introducdo: O zumbido é a sensacdo subjetiva de ouvir um som na auséncia de um estimulo
externo e piora significativamente a qualidade de vida de 15%-25% das pessoas afetadas.
Objetivo: Verificar a efetividade da terapia por acupuntura em individuos com zumbido.
Método: Ensaio clinico aleatorizado com 50 participantes com zumbido, divididos em dois gru-
pos: 25 participantes no Grupo da Acupuntura (GA) e 25 participantes do Grupo de Controle
(GC). O GA recebeu tratamento com a craniopuntura chinés e o GC nao recebeu nenhum trata-
mento. Apos o periodo de 5 semanas, eles foram chamados para realizar a avaliacdo final e o
GC recebeu tratamento de acupuntura por questdes éticas de pesquisa.

Resultados: Foi encontrado resultado estatisticamente significativo para o desfecho primario,
reduzindo a intensidade do zumbido, com p=0,0001 e o desfecho secundario, apresentando
melhora na qualidade de vida, com p=0,0001.

Conclusdo: A craniopuntura chinesa associada a eletroacupuntura bilateral nos mostrou no
curto prazo, uma melhora estatisticamente significativa, reduzindo o nivel de intensidade do
zumbido, bem como melhorando a qualidade de vida dos individuos com zumbido.

© 2016 Associacdo Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado
por Elsevier Editora Ltda. Este & um artigo Open Access sob uma licenca CC BY (http://

creativecommons.org/licenses/by/4.0/).

Introduction

Tinnitus is a symptom defined as the perception of sound
without the presence of an external sound source.’

It is estimated that approximately 5-15% of the popula-
tion has of some type of tinnitus and, although it can occur
at any age, it is more prevalent among the elderly (mainly in
those aged between 60 and 69 years) than in young adults.?
In a study on the incidence of tinnitus, Nondahl et al.? fol-
lowed a group of 2922 adult and elderly individuals, aged
48-92 years, for 10 years. During the first 5 years of follow-
up in this same group, they observed that the incidence of
tinnitus in the assessed population was 5.7%.* After 10 years,
the authors found that the incidence had more than doubled,
reaching 12.7%.3

In Brazil, it is estimated that 17% of the population is
affected by tinnitus, i.e., more than 28 million Brazilians.®
Santos et al.® evaluated 406 patients in a 6 month period
and found that 58% had a tinnitus complaint; of these, 68%
were females and 32% males. In a study carried out by Gib-
rin et al.” in 2012, the authors evaluated 519 individuals of
both genders with a median age of 69 years and found a
prevalence of 42.77% for tinnitus complaints.

It is currently believed that tinnitus occurs as a result of
the dynamic interaction of several centers of the nervous
and the limbic system, and that cochlear alterations and/or
lesions are the precursors of this process, causing imbal-
ance in the lower auditory pathways, resulting in abnormal
neuronal activity, further enhanced by the central nervous
system, and finally perceived as tinnitus.?

Several etiologies have been proposed, including oto-
logic, dental, neurological, psychiatric diseases, cervical
spine and metabolic disorders, as well as others related to
the intake of drugs, caffeine, alcohol, and tobacco.’

However, the physiopathological mechanisms of tinn-
itus are not well-defined, and therefore the treatment
remains a major challenge to date. Symptom subjectivity
and the wide etiological variety, often seen in the same
patient, make it difficult to obtain good results.’ Moreover,
currently, no one specific treatment, including drug ther-
apy, is considered effective in treating the symptoms of
tinnitus.®

Complementary and alternative medicine has often been
used to treat tinnitus, and acupuncture is one of the most
often-used options.'® Acupuncture is a therapeutic method
that involves the insertion and manipulation of needles into
the body. The treatment of tinnitus by acupuncture has
been widely described in books'"'?; however, the scientific
literature still lacks studies supporting its therapeutic effec-
tiveness. Studies have shown that stimulation performed
with needles promotes introduction of an electrical charge
that triggers action potentials in order to rebalance the
system. >4

Chinese scalp acupuncture is a contemporary acupunc-
ture technique that has only 40 years of history. It integrates
traditional Chinese insertion methods with Western medi-
cal knowledge of the cerebral cortex, and has been proven
to be a very effective technique for the treatment of sev-
eral diseases of the central nervous system,’ as well as for
alleviating the symptoms of tinnitus.’

In 2000, Park et al.'® performed a systematic review
and identified 36 publications on the subject, but only 6
were randomized controlled trials. The authors mentioned
that the prescription of points was heterogeneous and that
results were controversial. Therefore, they suggested that
future studies on this subject are necessary and should be
performed according to the highest methodological stan-
dards.
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Figure 1

Hence, this study aimed to determine the effectiveness
of an acupuncture program as a therapeutic procedure in
patients with tinnitus.

Methods

This was a randomized clinical trial (RCT) that included indi-
viduals of both genders, aged between 50 and 85 years, with
moderate continuous tinnitus for at least 1 year, in whom
tinnitus interfered with the quality of life measured by the
Tinnitus Handicap Inventory (THI) questionnaire."’

Exclusion criteria were: individuals with active cardio-
vascular disease, those using pacemakers or metal implants,
and those who had a score at the THI questionnaire showing
only slight or mild degrees of interference with quality of
life. In addition, subjects who were participating in other
treatment programs for tinnitus were excluded.

All participants signed an informed consent. The study
was approved by the Ethics Committee in Research (num-
ber 95,055) and was registered in the Brazilian clinical trial
register (REBEC: 2T9T7Q).

The study participants were recruited through interviews
on the local television programs of three local stations,

Assessed after 5 weeks
without treatment
(n=24)

Flowchart.

which introduced the research project, informed the popu-
lation about the tinnitus, and provided recommendations to
those interested in participating in the study. Through these
talk shows, 76 phone calls were received from individuals
that met the study criteria and were called for evaluation.

Of these 76 assessed patients, 20 were excluded due
to light and/or mild degrees according to the THI ques-
tionnaire; 3 reported transportation difficulties, and 3 did
not appear for the evaluation appointment. Therefore, a
total of 50 individuals of both genders, aged between 50
and 85 years, who were not undergoing another treatment
for tinnitus and who had moderate to severe scores at the
THI questionnaire, as shown in the flowchart (Fig. 1), were
included in the study.

The 50 participants were randomly divided into two
groups. Randomization was carried out with the aid of com-
puterized table of random numbers created by a Microsoft
Excel spreadsheet.

The randomization result was kept in sealed, opaque
envelopes to ensure selection concealment. One group was
termed the acupuncture group (AG), which included 25 par-
ticipants who received treatment through an acupuncture
program; the control group (CG) included 25 participants
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who received no treatment. Fig. 1 shows the flowchart of
participants’ enrollment and randomization. After the start
of the interventions, three participants from the AG with-
drew from the study, one due to lack of availability to attend
the sessions and two due to fear and hypersensitivity to the
acupuncture needles, thus totaling 22 individuals in the AG.
One participant from the CG also withdrew from the study,
after failing to attend a revaluation consultation.

Evaluations of AG participants were performed before
and after 5 weeks of intervention, by a previously trained
researcher who was blinded to treatment or control group
allocation. Evaluations in the CG were performed at enroll-
ment and after a 5 week interval without any treatment, by a
previously trained researcher who was blinded to treatment
or control group allocation.

A case history form was completed to characterize the
sample. It contained information on gender, age, presence
or absence of tinnitus, unilateral or bilateral tinnitus, the
duration of tinnitus manifestation, type of tinnitus (contin-
uous or intermittent), presence or absence of dizziness, ear
surgery, history of exposure to occupational noise, diabetes
or high blood pressure, pacemaker use, metallic implants,
medications used, and whether the patient was undergoing
or had undergone any kind of treatment for tinnitus and if
so, for how long, based on the Katz protocol for anamnesis. '®

Hearing assessment was performed with an otoscopic
evaluation of the external ear canal and tympanic mem-
brane, and with pure tone audiometry, considered the gold
standard to assess auditory threshold in adults.” Hearing
loss was classified according to Silman and Silverman?® and
the classification of Lloyd and Kaplan was used to grade the
degree of hearing loss.”’

Visual analog scale (VAS)

To assess the level of intensity of the tinnitus, a visual analog
scale (VAS) was used (Fig. 2), consisting of a visual graphic
tool to determine the volume level or intensity or discomfort
caused by the tinnitus, on a scale of 0-10. The patient is
asked to give a score from 0 to 10 to the intensity generated
by the tinnitus, where 0 represents total absence of tinnitus
symptom and 10 indicates a maximum intensity of tinnitus
symptom, requiring going to a hospital to receive care.'*??
The VAS was applied at the initial and final assessments, both
in the AG and the CG.

THI questionnaire

The THI is a questionnaire developed by Newman et al." in
1996, and consists of 25 questions with a score ranging from 0
to 100, where the higher the score, the greater the impact of

tinnitus on patient quality of life. It is a rapid measurement,
easy to apply and interpret. It has been broadly used in the
clinical setting to assess patients with tinnitus.

The three main items assessed by the THI are: func-
tional reactions to tinnitus, such as difficulty concentrating
and antisocial tendencies; emotional reactions to tinnitus,
such as anger, frustration, irritability, depression; and cata-
strophic reactions to tinnitus, such as despair, hopelessness,
fear of severe disease, loss of control, and incapacity to
cooperate.

THI is currently one of the most accepted methods for
tinnitus assessment, having been validated in many consen-
suses. It was translated and culturally adapted to be used
in the Brazilian population in 20052 and its validation and
reproducibility were carried out in 2006.%

Intervention

The intervention lasted 5 weeks, with a twice-a-week fre-
quency, totaling ten sessions, with each session lasting
approximately 40 min. The acupuncture program was con-
ducted by a specialist and supervised by the researcher.
Participants were instructed to report any complaint,
whether or not associated to the treatment. Both groups
were instructed not to participate in any other tinnitus
treatment program throughout the study period.

In the AG, the participants received treatment that fol-
lowed an acupuncture program using the Chinese scalp
acupuncture technique associated with electrostimulation,
bilaterally in the vestibulocochlear line (Fig. 3). This line
is located 1.5cm above the ear apex in a horizontal line
segment corresponding to 4cm."?

In the control group (CG), the participants did not receive
acupuncture treatment. These participants were evaluated
and then waited 5 weeks, after being told not to receive
or undergo any treatment for tinnitus during this period,
including drug treatment, and to continue with their normal
daily activities. After the 5 week period, they were called
in to undergo the final evaluation. It was only after the final
assessment that these participants received acupuncture
treatment, for ethical reasons. The acupuncture treatment
program was the same to which the AG was submitted.

Statistical analysis

Data were analyzed descriptively and analytically. Numer-
ical variables were observed regarding the distribution of
normality using the Shapiro-Wilk’s test. As the assumption
of normality was not met, the data are shown as median
(Md) and its quartiles (1st-3rd). Categorical variables are
shown as absolute and relative frequencies.
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Figure 3  Vestibulocochlear line according to Chinese scalp
acupuncture.

The Mann-Whitney U test was used to compare between
the groups, and the Wilcoxon test was used to assess within
each group.

All analyses were performed by intention to treat using
the SPSS v. 15.0 software and statistical significance was set
at 5% (p <0.05).

Results

Seventy-six subjects were evaluated regarding the study eli-
gibility criteria. Of these, 26 (34.2%) were excluded and 50
(65.8%) participated in the study. Only 46 participants (92%)
completed the treatment. Descriptive characteristics of the
sample are shown in Table 1.

Of the 46 participants, 22 were allocated to the AG and
of these, 8 were males and 14 females, with a median age
of 62 years; 17 had bilateral sensorineural hearing loss, 3
had unilateral sensorineural hearing loss, and 2 did not have
hearing loss. Twenty-four participants were allocated to the
CG, of which 10 were males and 13 females, with a median
ge of 60 years; 18 had bilateral sensorineural hearing loss, 2
had unilateral sensorineural hearing loss, and 4 did not have
hearing loss.

Of the 90 ears assessed, the vast majority, 74 (82.2%)
showed sensorineural hearing loss; of these, 31 (34.4%) had
normal degree, with a decrease in acute frequencies, 23
(25.5%) were mild, 16 (17.7%) were moderate, 4 (4.4%) were
severe, and none were profound.

Concerning the primary outcome, intensity level of tinni-
tus measured by the VAS, there was a statistically significant
difference, p=0.0001 (Table 2), when comparing between
the AG assessment at baseline and after treatment. The
data showed a reduction of almost 50% in tinnitus inten-

sity when comparing AG and CG from baseline to treatment
with acupuncture.

There was no statistically significant difference when
comparing the results from the data evaluated at baseline
and after 5 weeks in the CG, with p=0.168 (Table 2).

To assess the results of the secondary outcome (improve-
ment in quality of life as measured by the THI questionnaire)
the THI scores at baseline, were compared with THI after
treatment in the AG, and a statistically significant differ-
ence was observed (p=0.0001; Table 2), with the median
data revealing a decrease from grade 4 (severe interference
in the quality of life) to grade 2 (mild interference in qual-
ity of life) of tinnitus influence on quality of life, whereas
in the CG, there was no statistically significant difference,
with p=0.943 (Table 2).

When comparing the AG and CG regarding the values
of the initial VAS scores and the initial THI question-
naire, obtained in the assessment before the start of the
treatment, the results showed no statistically significant dif-
ference, with p=0.580 and p=0.331, respectively. However,
when comparing the AG and CG regarding the values of final
THI and final VAS obtained after the treatment, the results
showed to be statistically significant, with p=0.0001 and
p=0.0001, respectively (Table 2).

Discussion

The treatment of tinnitus with AC has been widely described
in TCM. The scientific literature, however, lacks studies to
demonstrate its effectiveness as a treatment option. AC is a
holistic form of treatment tailored to each individual. Thus,
protocols with adequate standardized methods that meet
the principles of TCM and modern Western medicine are
difficult to create.’

This study aimed to compare the effectiveness of an
acupuncture program for the treatment of patients with
tinnitus. The results indicate that treatment with acupunc-
ture improves the perception of tinnitus, decreases the
intensity level, and improves the quality of life of indi-
viduals with tinnitus. That differs from most literature
results,?>?¢ in which the studies reported no significant dif-
ference between treatment with acupuncture and placebo.

Only a few studies reported a significant effect of
acupuncture for the treatment of tinnitus; however, these
effects were significant only for immediate relief.’

One factor that can explain this difference is the num-
ber of treatment sessions performed in these studies. Most
of them had a treatment program with fewer than tem
acupuncture sessions, and two of these studies used a sin-
gle session, which may be insufficient to obtain a positive
clinical outcome.??>-?%7

Another bias inherent to these studies was evaluated
based on the description of the participant randomization
methods. Most of the included studies had a high risk of
bias. Low-quality trials are more likely to overestimate the
effect size. Moreover, none of the studies used a statis-
tical calculation indicating the power of study sizes, and
samples were obtained by convenience, and thus were
nonrepresentative.?®?°

Axelsson et al.,?® in a study of 20 patients with tinni-
tus triggered by noise, found no significant difference in
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Table 1  Characteristics of the participants assessed before treatment.
Groups
AG (n=22) p CG (n=23) p

Gender, n (%)

Male 8 (36.3) 10 (43.4)

Female 14 (63.7) 13 (56.6)
Age (vears) 62 [57-67.5] 60 [54.5-62]
Hearing (n; %)

Bilateral loss 17 (77.3) 18 (78.3)

Unilateral loss 3(13.7) 2 (4.3)

No loss 2 (9) 4 (17.4)
HL Grade (n) RE/LE RE/LE

NL with decrease 7/6 9/9

Mild 7/6 4/5

Moderate 2/5 5/4

Severe 1/2 1/1
Initial VAS 8 [7-9] 0.331 8 [7.5-9.5] 0.331
Inicial THI 56 [44-65.5] 0.176 58 [48-76] 0.176

M, male; F, female; HL, hearing loss; NL, normal; RE, right ear; LE, left ear; values shown as median [1st quartile; 3rd quartile];
Mann-Whitney U test considering p>0.05; AG, acupuncture group; CG, control group; Initial VAS, initial visual analog scale; Initial THI,

initial Tinnitus Handicap Inventory questionnaire.

symptoms between the placebo and control groups. How-
ever, they observed that the study participants showed
improvement in sleep quality, blood circulation, and muscle
relaxation.

In the present study, these aspects also showed improve-
ment, and the final result of the THI questionnaire indicates
that the participants in the control group had a severe
degree of interference with quality of life, which often
shows sleep pattern alterations and interference with the
activities of daily life. The participants of the AG showed
improvement in the degree of interference with quality of
life to mild after treatment with acupuncture, easily masked
by the environment and also easily forgotten in the presence
of usual noises during activities of daily living.

In another study by Jeon et al.,*® the long-term effect
of an acupuncture program for the treatment of tinnitus
was assessed. Thirty-three subjects were divided into two
groups: one group treated with acupuncture and another
group with sham acupuncture. The acupuncture treatment
program consisted of ten sessions, twice a week, lasting 5
weeks. The participants were evaluated prior to treatment,

at the end of treatment, and at 3 months of follow-up. The
assessment tools used were the VAS and THI questionnaire. In
this study, there was no statistical difference in any outcome
between the real acupuncture and sham acupuncture.

However, the THI questionnaire scores showed a signifi-
cant improvement at the end of treatment when compared
to baseline, and this effect was maintained throughout the
follow-up period (after 3 months); however, this result was
not observed in the sham acupuncture group.

When compared through VAS, both the acupuncture and
the sham acupuncture groups showed significant improve-
ment from baseline to 3 months of follow-up. However,
there was no statistical difference in any outcome between
the treatment group and the sham group. The acupuncture
group showed statistical significance only for the mean per-
centage variation in VAS, compared to sham acupuncture,
from the start of treatment until 3 months of follow-up,
with p=0.019.

As in the study by Jeon et al.,*° the present study shows
an acupuncture therapy program consisting of ten sessions,
twice a week, with a total duration of 5 weeks. This study

Table 2 Primary and secondary endpoint, and comparison between groups.

Acupuncture group Control group (n=24) p
(n=22)
Initial VAS 8 [7-9] 8 [7.5-9.5] 0.580
Final VAS 4 [3-6] 8 [8-10] 0.0001
p 0.0001 0.168
Initial THI 56 [44-65.5] 58 [48-76] 0.331
Final THI 28 [8-55.5] 68 [46-76] 0.0001
p 0.0001 0.943

Md, median; 1st-3rd Q, first and third quartiles; VAS, visual analog scale; THI, Tinnitus Handicap Inventory questionnaire; Mann-Whitney

U, p<0.05.
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also used the VAS tool to assess tinnitus intensity. This tool
is widely used to measure the volume reported by tinnitus
patients,? 332 mainly due to the fact that it is fast and
easy to apply and, therefore, it is easy to compare results
between groups.

A statistically significant difference was found in the vari-
ation of the VAS scores between the AG and CG, and between
the initial and final evaluations, with p=0.0001.

Similarly to the VAS tool, the THI questionnaire is also
one of the most often used tools in international literature to
assess the interference of tinnitus on quality of life. The THI
questionnaire is currently one of the most accepted meth-
ods for assessing tinnitus, having been validated in several
consensuses.*? This study also used the THI questionnaire to
assess the quality of life of patients with tinnitus, as it has
been used in several other studies.*?*

The present study demonstrated statistically significant
differences in the THI questionnaire scores between the AG
and CG, between the initial and final evaluation.

This study showed that there is effects of tinnitus symp-
tom relief as a result of Chinese scalp acupuncture. Other
non-specific factors unrelated to the vestibulocochlear line
of Chinese scalp acupuncture may be related to this effect,
such as induction by the patient’s subjectivity and the
increased attention given by doctors to the study patients.’

The significant levels of improvement of the effect jus-
tify the use of this technique. This study shows that the
technique is safe and does not cause any side effects for
patients. However, more studies are required to establish
other possible effects of Chinese scalp acupuncture on the
auditory system.

Study limitations

Among the limitations of this study is the lack of follow-up.
Thus, it was not possible to assess whether the acupuncture
program had a medium- or long-term effect on perception of
tinnitus, decrease in intensity, and improved quality of life
of individuals with tinnitus, and whether the effectiveness
obtained was palliative or therapeutic.

Another limitation was the possibility of the placebo
effect of the acupuncture intervention, since the control
group did not undergo any intervention to obviate this pos-
sibility; thus the effect of placebo treatment cannot be ruled
out in cases of tinnitus.

Furthermore, although this study followed the sample
size calculation, it would be prudent to perform a study with
a larger number of participants, i.e., to ensure a safety mar-
gin considering possible losses that occurred throughout the
study.

Implications for future studies

More studies with high methodological quality and low risk of
bias are required to assess the effect of acupuncture on the
treatment of tinnitus. The rules of the Consort statement
must be followed and described in detail, as well as the
sample size calculation, so that a systematic review with
meta-analysis can be performed.

Conclusion

The patients showed a significantly improved tinnitus
perception. The technique of Chinese scalp acupuncture
associated with bilateral electroacupuncture showed a
statistically significant improvement in reducing tinnitus
intensity level, as well as improving the quality of life in
patients with tinnitus in the short term.
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