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ABSTRACT

Purpose: to verify whether there is a correlation between tinnitus sensation and reper-
cussion on the quality of life and craniocervical posture in teachers, participating in the
Pro-Mestre project.

Methods: a cross-sectional study with a sample of 90 teachers, mean age of 47.70
years, who responded to the Craniocervical Dysfunction Index (CDI), to verify the
craniocervical posture, the analog visual scale (AVS), and the Portuguese adaptation
of the Tinnitus Handicap Inventory (THI), to investigate tinnitus and its impact on the
quality of life. Appropriate statistical tests were applied, by adopting a significance level
lower than 0.05.

Results: out of the 90 teachers, 18 (20%) had tinnitus. There was a statistically sig-
nificant difference between the sensation of tinnitus, according to the AVS and the
craniocervical posture (CDI) in teachers (p <0.001). There was also an association
between tinnitus complaint and right-rotation range of motion, with age and right lateral
tilt being independent factors, regarding teachers’ tinnitus sensation. In the correlation
of the THI (total and domains), there was an association with cervical mobility, only in
the left inclination.

Conclusion: since a statistically significant difference was found between the subjec-
tive sensation of tinnitus and the craniocervical posture with a correlation between
tinnitus sensation and repercussion on the quality of life and craniocervical posture
in teachers, these aspects should be considered in the assessment of teachers pre-
sented with tinnitus, as well as further studies with a population of teachers, healthy
adults, in order to increase the knowledge on the subject.
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INTRODUCTION

Teaching is one of the professional activities with the
greatest social relevance, especially in basic education.
It generally poses challenging working conditions for
teachers, with possible implications for their physical
and mental health'3, and with an impact on professional
performance, which is fundamental for the success
of the teaching process® The work environment and
psychosocial conditions are important aspects of the
multifactorial framework, in which high noise levels
have been a recurring complaint of teachers*s. The
prevalence of intense noise perception by teachers in
Brazilian schools is high, which may cause auditory
symptomss.

Tinnitus is an auditory symptom with an abnormal
perception of sounds in which there is an auditory
sensation perceived by the subject, in the absence
of a sound stimulus coming from the environment.
It can be either objective or subjective and is usually
differentiated based on the person’s overall history, in
the physical examination, and audiogram®. Classifying
the type, quality, and intensity of tinnitus is useful to
its assessment and treatment — which may include
cognitive-behavioral therapy, tinnitus retraining therapy,
sound therapy, hearing aids, cochlear implants,
pharmacotherapy, and brain stimulation®'".

Patients with tinnitus commonly complain of neck
pain and headache, as well. They may also have their
symptom influenced by myofascial trigger points in the
postural muscles of the cervical region, in the shoulder
girdle and masticatory muscles, in which the pain is
either spontaneous or caused by movement. Neck
and jaw movements can modulate the intensity and
tone of tinnitus™.

Inadequate posture can cause tensions in the
muscles of the cervical region, possibly leading to
changes in the inner ear (such as tinnitus), due to
changes in the vascularization of that region. Teachers
spend a long time standing, which can contribute to the
tension of the cervical musculature. Thus, this study
aimed to compare the sensation and consequences of
tinnitus with the craniocervical posture in public school
teachers.

METHODS

This cross-sectional study is part of a larger project
entitted PRO-MESTRE — Health, Lifestyle, and Work of
Public School Teachers, designed to analyze the health
status and lifestyle of teachers from the state education
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network in Paran4, Brazil, and relate them to aspects of
the work process. All participants were informed about
the procedures for the evaluations and signed the
informed consent form. The study was approved by the
Research Ethics Committee of Universidade Norte do
Parana -UNOPAR, Brazil, under protocol no. 742,355.

Sample characterization

The evaluations in this broad research project took
place in three stages, this study being part of the third
stage. The flowchart regarding these steps and their
respective particularities can be found in Figure 1. For
more information about the previous steps, see the
reference™.

The third stage of the study had 427 teachers
selected in the follow-up study™. Of these, 341
considered the possibility of continuing with the evalu-
ations in the project. Thus, from September 2015 to
June 2017, they were invited to participate in auditory,
vestibular, vocal, postural balance, and cervical mobility
assessments, in addition to related factors such as
physical activity, metabolic and circulatory changes.

The inclusion criteria were all elementary and high
school teachers from the municipal state network,
of both sexes, aged between 18 and 60 years, who
were in the classroom and who were responsible for a
subject in the classroom for more than 12 months and
who had not had a leave of absence for more than 30
days in the previous 12 months, and who signed the
informed consent form. The study excluded those who
had cervical pain of known origin and with an image
diagnosis (cervical hernia, for example); in addition to
those aged over 60 years since tinnitus may reflect the
functioning of the individual’s body as a whole and is
quite prevalent in this age group™.

It was not possible to include one teacher who
moved to another city, one who had retired, 11 who
were away from work, three who did not show up after
the third appointment, 57 who had no time available to
participate, 32 who were not interested in participating
in the evaluations, 140 who were not found after the
5th attempt, six teachers were excluded for not having
answered the THI and AVS or for not having partici-
pated in the assessment of the cervical skull posture,
and a total of 251 who could not be included in the
present sample. Thus, 90 teachers (60 men and 30
women) were included in the analyses; they attended
the scheduled evaluations and met the inclusion and
exclusion criteria for this study.
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40 not found, 20 refusals, 385 not interviewed due to :
1 strikes, 101 were no longer teaching in basic education, 3 |
1

n = 427 teachers stage of the study

101 refusals for the third

Pro-Mestre 11l — current

study
341 eligible

Present research - 90
teachers

It was not possible to include one teacher that moved to
another city, one that retired, 11 that were in leave of
absence, three that did not attend after the third scheduling,
57 that had no time available to participate, 32 that were not
interested in participating in the assessments, 140 that were
not found after the fifth attempt, six that were excluded for
not answering the THI and AVS, or for not participating in
the craniocervical posture assessment — totaling 251 that
could not be included in the present sample.
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Figure 1. Flowchart of the stages of the Pro-Mestre Project

Data collection

The initial data had been collected in the previous
stages of the Pré-Mestre project.

To conduct the hearing loss research, audiological
anamnesis and otoscopy were used to measure the
external auditory canal and tympanic membrane, as
well as pure-tone audiometry, in a sound booth. This
is considered the gold standard for assessing hearing
thresholds in adults, in the frequencies from 250 to
8000 kHz with a presentation of pure-tones to exclude
those with hearing loss. It was registered on a tonal
audiometry sheet and later entered in a database in
the Winaudio program to be stored and printed for the
patient.

To perform the tinnitus research, data from the
audiological anamnesis used in the care routine was
used. The AVS was applied to check the degree of
inconvenience or discomfort in patients with tinnitus.
The patient was asked to give their tinnitus a score from

0 to 10, with the aid of an appropriate ruler during the
audiological anamnesis, when the patient was asked
about the sensation of tinnitus. The Tinnitus Handicap
Inventory (THI)'®was also used. It is an important tool to
check the quality of life in patients with tinnitus.

To assess cervical disorders, the CDI'7 question-
naire was used to assess cervical mobility, muscle pain,
pain during movement, cervical spine joint dysfunction,
and posture analysis. Mobility was assessed using
the cervical mobility index, described by Wallace and
Klineberg'®.

The index was applied to item “A” using fleximetry,
based on the cervical mobility index, described by
Wallace and Klineberg. The inspection during the
movements of the cervical spine evaluated item “B”
in relation to the presence or absence of joint sounds.
ltem “C” was assessed by bilateral palpation of the
neck and jaw muscles. Item “D” was analyzed in all
cervical movements, with the presence or absence of
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pain in the execution of the movements. And item “E”
was analyzed determined by the postural assessment
of the cervical spine using the Postural Assessment
Software (SAPO)'®.

During the neck motion range evaluation, an
inspection is made in relation to the presence or
absence of joint sounds, which can direct the evaluator
in relation to functional impairment — i.e., occasional
clicks are probably related to muscle dysfunction, while
crackles can be indicative of joint degeneration™®.

Movement pain is assessed in the flexion, extension,
rotation, and lateral inclination neck movements, and
muscle pain is analyzed by palpation of the neck and
jaw muscles.

The craniocervical posture was assessed by
means of a photographic record, using biophotogram-
metric analysis using the SAPO software® (0.68),
which is a freeware that provides linear and angular
measurements’.

Statistical analysis

The prevalence was calculated using the number
of individuals with the outcome (tinnitus) divided
by the total number of individuals in the sample,
with their respective sample errors. The association
between the dependent variable (tinnitus) and the
categorical independent variables was analyzed using
the chi-square test (x?) for 2X2 contingency tables
as needed. The normality of the numerical data was
analyzed using the Shapiro-Wilk test and, according

Table 1. Description of the numerical independent variables

to the data distribution, individuals with and without
tinnitus were also compared using Student’s t-test for
independent samples.

For multivariate analysis, Poisson regression with
robust variance adjustment was used to identify the
factors associated with cases of tinnitus (dependent
variable), represented by values of prevalence ratio
(PR) and 95% confidence interval. Only variables
with statistical significance (identified in the univariate
analysis) were used in this model. Statistical signifi-
cance was adopted at 5%. The statistical program used
was the Statistical Package for the Social Sciences
(SPSS 20.0).

Correlation of THI (total) and THI (domains) with
degrees of cervical mobility was performed by statis-
tical analysis of Spearman’s correlation coefficient. This
coefficient varies from -1 to 1 — the closer itis to 1 or -1,
the stronger the association, the closer it is to zero, the
weaker the relationship between the two variables.

The power was calculated using G*Power 3.1.5,
comparing the subjective sensation of tinnitus between
individuals with and without cervical dysfunction.

RESULTS

The sample consisted of 90 individuals with a mean
age of 48 years, 66.7% women (60), and 33.3% men
(30). Of these individuals, 20.0% (18) complained
of tinnitus. In addition, 63.3% of them had cervical
dysfunction (Tables 1 and 2).

Variables N Mean Standard deviation
AGE 90 47.7 9.39

AOM FLEXION 90 53.28 12.026

AOM EXTENSION 90 52.31 12.796

AOM ROTATION R 90 61.64 15.782

AOM ROTATION L 90 60.76 13.938

LAT. INCLINATION R 90 40.89 14.357

LAT. INCLINATION L 90 41.78 13.98

Legend: AOM = Amplitude of movement; R = right; L = left; LAT. = Lateral
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Table 2. Description of the categorical independent variables
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Variables N Porcentage
Without tinnitus (N=72) 80.00%
TINNITUS %0 With tinnitus (N=18) 20.00%
Females (N=60) 66.70%
SEX %0 Males (N=30) 33.30%
Yes (N=37) 41.10%
CERVICAL PAIN 90 No (N=53) 58.90%
CDI 90 Without cervical dysfunction 36.70%
With cervical dysfunction 63.30%

N = absolute number; CDI = Craniocervical dysfunction index.

There was no statistical difference between the
impact of tinnitus on the quality of life as measured with
THI and craniocervical posture in teachers (p = 0.300).
On the other hand, there was a statistically significant
difference (<0.0001) between the sensation of tinnitus
measured with the AVS and the craniocervical posture
(CDI) (Table 3).

When performing the the test for risk there was no
evidence that led to believe that there is an association

Table 3. Association between tinnitus and cervical dysfunction

between tinnitus and the categorical independent
variables (gender, cervical pain, and CDI) since for
gender, p = 0.576 (p > 0.05); for cervical pain, p =
0.748 (p > 0.05); and for CDI, p = 0.444 (p > 0.05)
(Table 4).

In the analysis of the outcome (tinnitus) and the
numerical independent variables, there was an associ-
ation only for the right rotation (p = 0.025) (Table 5).

With cervical Without cervical
dysfunction dysfunction l pi<0035
Mean 3.110 0.360
Subjective tinnitus sensation (AVS) SD 3.310 1.194 -4.580 <0.0001*
N 57 33
- . . Mean 3.300 5.580
Ionftﬁge(r?m)e of tinnitus with the quality D 8.075 12637 1043 0.300
N a7 33
AVS = Audio Visual Scale; THI = Tinnitus handicap inventory; DP = Standard deviation; N = Number of individuals; T = Independent t-test value.
Table 4. Association between tinnitus and the categorical independent variables studied
. With tinnitus Without tinnitus
Variables N=18 N=72 p <0.05
MALES N=7 N=23
SEX FEMALES N=11 N=49 0576
CERVICAL  YES N=8 N=10
PAIN NO N=29 N=43 0.748
Col WITHOUT CERVICAL DYSFUNCTION N=8 N=25 0.444
WITH CERVICAL DYSFUNCTION N=10 N=47 '

N = number of individuals; CDI = craniocervical dysfunction index; * chi-square.
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Table 5. Association between tinnitus and the numerical independent variables studied

. With tinnitus Without tinnitus
Variables N=18 N=72 <0.05P
AOM FLEXION 52.50(12.780)* 52.47(11.916)* 0.761**
AOM EXTENSION 52.00(13.412)* 52.39(12.734)* 0.909**
AOM ROTATION R 54.22(13.602)* 63.50(15.826)* 0.025**
AOM ROTATION L 55.11(15.412)* 62.17(13.288)* 0.054**
LAT. INCLINATION R 48.72(19.544)* 38.93(12.144)* 0.056**
LAT. INCLINATION L 46.50(18.125)* 40.60(12.620)* 0.110**

AOM = Amplitude of movement; R = right; L = left; LAT. = Lateral; *values in mean and standard deviation; **Student’s t-test for independent samples

Table 6 shows the estimates, by score and interval,
of the odds ratios obtained with the stratified analysis
and logistic regression, with age and lateral inclination
to the right being independent risk factors for tinnitus.
In it, each additional year decreases by 10% the
chances of having tinnitus, and each additional degree
of movement decreases by 10% the chances of having
tinnitus. There was a significant difference for age (p =
0.007) and lateral inclination to the right (p = 0.020).

In the group that presented tinnitus, the median
score in the total THI was 22 [08-31], while in the
functional, emotional, and catastrophic domains, they
were 10 [4-14], 7 [2-9] and 3 [0-8], respectively.

When correlating THI (total and domains) with the
angulations of the six cervical mobility variables, only
the lateral inclination (L) was negatively correlated
with the total THI (r = -0.481; p = 0.043) and with the
functional domain THI (r = 0.513; p = 0.030). This
demonstrates that the higher the THI score, the lower
the cervical mobility.

There was no correlation between the AVS scale
and the degree of cervical mobility (r < -1.21; p > 2.55).

Considering only those who presented tinnitus,
(n = 18), there was no difference in cervical mobility

Table 6. Predictive factors for tinnitus

(no variable) when compared to the group younger or
older than 53 years (=53).

The sample was also separated into two groups:
with hearing loss (n = 17) and without hearing loss
(n = 73). There was a difference only in age (55 = 8
vs 46 * 9 years, respectively; p < 0.0001) and in the
left rotation ROM between the groups (53 + 15 vs 62
+ 13 degrees, respectively; p = 0.018). Using only
those who presented hearing loss in a sub-analysis,
there were moderate correlations between flexion
ROM with total THI (r = 0.547; p = 0.023), functional
THI (r = 0.566; p = 0.018) and emotional THI (r =
0.528; p = 0.030). On the other hand, in the analyses
with individuals without hearing loss, there were only
weak correlations between flexion ROM with total THI
(r = -0.264; p = 0.024), functional THI (r = -0.241; p =
0.040) and catastrophic THI (r = -0.276; p = 0.018).

The power was calculated using G*Power 3.1.5.
Using the comparison between the subjective
sensation of tinnitus in individuals with or without
cervical dysfunction, it was found that the study had a
power of 99% with an alpha of 0.05.

Variables B Standard deviation OR 95% Cl p <0.05
AGE -0.150 0.005 0.985 0.974-0.996 0.007*
LAT. INCLINATION R -0.190 0.008 0.981 0.965-0.997 0.020*

B = beta; OR = odds ratio; Lat. R = lateral right *odds ratio test.
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DISCUSSION

In the present study, a statistically significant
difference was found between the subjective sensation
of tinnitus and the craniocervical posture. This is not in
accordance with research carried out in older adults,
which found no association between tinnitus and
cervical pain and between tinnitus and range of motion
restriction®. However, this study is in agreement with
another study, which demonstrated that in patients
with tinnitus, 75% had an influence on the intensity of
tinnitus depending on the head and neck movement?'.

People with tinnitus report anecdotal difficulties in
mental concentration and psychological treatments,
which may directly or indirectly affect the individual in
their professional and leisure activities, and interfere
with family and social relationships???+. In the present
study, there was no difference regarding the inter-
ference of tinnitus with the quality of life with the cranio-
cervical posture. However, when the THI (total and
domains) was correlated with the angulations of the six
cervical mobility variables, only the lateral inclination
(L) was negatively correlated with the total THI and the
functional domain THI. Thus, these findings should be
interpreted with caution, and further studies should be
encouraged with healthy adults, and with teachers,
with different sensory conditions in order to deepen the
knowledge about tinnitus and cervical disorders in this
population.

Teachers constitute a peculiar professional class,
susceptible to certain health changes since the school
constitutes an important environment in the configu-
ration of the teacher’s reality of life and aspects related
to the conditions and organization of the teaching
work, which have repercussions on the health-disease
process?.

A study shows that teachers proved to know
the consequences of exposure to noise, but didn’t
consider it as an occupational risk. Among the inves-
tigated effects, the presence of tinnitus, intolerance to
loud sounds, anxiety, and headache were related to a
worse quality of life with 15.8% of teachers presenting
tinnitus®. In the population of this study, 20.0% of the
teachers had tinnitus, which was also related to a worse
quality of life.

In relation to the study population, the importance
of being a sample arising from a population study
is justified, thus demonstrating the actual number of
tinnitus sufferers in this population of teachers. The
population of this study was composed predomi-
nantly of married women with higher education and
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who taught in elementary school, as in Moreira et al.?’.
The result of taking on excessive roles produces the
so-called double shift, which generally constitutes that
of professional activity along with household chores, as
a mother and housewife. This double shift means an
intense workload for women, contributing to the devel-
opment of diseases, especially those related to stress?.

A higher prevalence of tinnitus was found in the
present study in women. The studies are controversial
regarding the influence of sex on the prevalence
of tinnitus. Although some show a slight increase
in prevalence in females, others suggest a higher
prevalence in males, although statistical significance
is rarely achieved. Nonetheless, in a Brazilian study,
of 406 patients evaluated in a six-month period, 58%
complained of tinnitus, of which 68% were female and
32% were male®. A study that endorses a higher preva-
lence in males highlights as a possible justification the
fact that men are more exposed to occupational noise®.
In the present study, teachers, in general, are exposed
to occupational noise levels that could contribute to the
onset of tinnitus in this population.

Another study reinforces the importance of
research on the relationship of the effects explored, in
elementary and high school teachers, with instruments
for assessing the quality of life, as well as the causal
relationship between them?. The results of the present
research reinforce this relevance and the importance of
future research regarding the quality of life of teachers
in general and of those who present tinnitus, in order
to create strategies that can reduce the possible
symptoms and comorbidities arising from their occupa-
tional activities.

It was found that 47.1% of the study population
complained of neck pain, agreeing with studies in which
the prevalence of cervical pain in the adult population
can vary from 6 to 50%%. Such symptoms are due
to several degenerative processes, direct trauma, or
due to cumulative microtraumas of postural stress®"
Studies show that teachers are more susceptible to
such problems and generally complain of lower back
and neck pain, depression, hearing, and vestibular
disorders. These health problems are probably directly
or indirectly associated with working conditions and
overload to which teachers are generally exposed?®2%,

Research carried out by a tinnitus research group
showed that this symptom also has a strong association
with the presence of myofascial trigger points in the
head, neck, and shoulder girdle regions. Dysfunction
in cervical proprioception can cause tinnitus and
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other otoneurological symptoms™. In addition, it was
shown that, in patients with tinnitus, 75% influenced
the intensity of tinnitus dependent on head and neck
movement?'. Such researches are in agreement with
the present study since in that one a correlation was
found between ROM and tinnitus sensation.

Bechter (2016)%* explains that tinnitus can be
resumed by restricted head postures. The experi-
mental replication of tinnitus (by inclination) points to
a prominent role of the upper posterior cervical muscle
groups, combining with animal experiments, also in
conjunction with other triggering factors, including
psychological factors. Such statements are consistent
with the present study, as this study found an associ-
ation between tinnitus sensation and cervical mobility.

As for the analysis of responses to individual items in
the tinnitus handicap inventory according to the severity
of the tinnitus handicap, the findings of this study are
in agreement with the findings of another study. This
last one aimed to investigate whether certain aspects of
tinnitus tend to disturb people, even when they are not
severely affected by tinnitus in various ways. It found
that only those who are severely disabled by tinnitus
tend to regard it as a terrible disease, and that lack of
control and inability to escape are common feelings
among many people with tinnitus, from the most
severely disabled to the least ones®.

THI is widely used in a clinical context to assess self-
reported disadvantages related to tinnitus and to report
treatment results. Nevertheless, a study analyzed THI
for factors, which provided strong support for a single-
factor structure of the scale, with most items carrying
the first factor, and high internal consistency of the total
score. In this paper, the abovementioned instrument
was chosen, despite the limitation regarding the
factorial analysis of its subscales, as it is a widely used
instrument in the clinical context®.

Recent research has verified tinnitus in teachers.
However, it is usually a task involving tinnitus in
response to school noise exposure®8, There is still a
shortage in the literature of research that verifies associ-
ations between posture and craniocervical mobility with
tinnitus symptoms in teachers. In the present research,
posture and craniocervical mobility were associated
with discomfort caused by tinnitus and its interference
with the quality of life in teachers. Hence, further studies
are warranted regarding the involvement of the said
changes in the cortical-striatal circuits involved in the
neuropathology of tinnitus in this population.

Rev. CEFAC. 2020;22(5):e16619 | DOI: 10.1590/1982-0216/202022516619

CONCLUSION

In the present study, a significant difference was
found between the presence/sensation of tinnitus,
measured by AVS, and craniocervical posture (CDI). A
correlation analysis showed that there is a repercussion
of tinnitus on the quality of life and craniocervical
posture in teachers.

When the THI (total and domains) was correlated,
an association with cervical mobility, only for the left tilt
was seen, which demonstrates that the higher the THI
score, the lower the cervical mobility. There was also
an association of tinnitus with age and the right lateral
inclination, which shows that with each additional year
and degree of mobility, the chances of having tinnitus
decrease.

Therefore, these aspects must be considered in
the evaluation of teachers with tinnitus. Also, further
studies with a population of healthy adult teachers are
necessary, in order to expand the knowledge on the
subject.
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