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Abstract

Introduction: Type 1 diabetes mellitus (DM1) is characterized by the destruction of beta cells of
pancreatic islets, manifesting in symptomatic hyperglycemia, due to an absolute insulin deficit, generating
vital dependence on exogenous insulin. It is considered typical in children and adolescents; however,
it can develop at any age. There are countless findings of auditory alterations in people with DM1, but
there are no studies in other areas of Speech-Language Pathology. Objective: to report the case of an
adolescent with a recent diagnosis of type I diabetes mellitus and Speech-Language Pathology disorders
in the speech area - phonetic deviation in the phoneme /r/ - and auditory processing. Case report: An
11-year-old teenager arrives at the Speech-Language Pathology department for not being able to perform
the /t/. Right after speech assessment and treatment initiation, he underwent an auditory processing
exam, which showed changes. After 30 sessions of speech therapy, auditory processing was successfully
treated. Discussion: The findings of the case corroborate with those described in the consulted literature.
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Speech-language pathology findings in adolescent with type I diabetes mellitus: a case report

Conclusion: The present study is relevant due to the scarcity of studies with more participants, with
other areas of Brazilian Speech-Language Pathology, other than only Audiology.
Keywords: Speech, Language and Hearing Sciences; Type 1 diabetes mellitus; Adolescent

Resumo

Introducdo: O diabetes mellitus tipo 1 (DM1) se caracteriza pela destruicao das células beta das
ilhotas pancreaticas, manifestando-se em hiperglicemia sintomatica, devido a um déficit absoluto de
insulina, gerando dependéncia vital de insulina exdgena. E considerado tipico em criangas e adolescentes;
entretanto, pode se desenvolver em qualquer idade. H4 intimeros achados de alteracdes auditivas em
pessoas com DM 1, porém nao hé estudos em outras areas da Fonoaudiologia. Objetivo: relatar o caso
de um adolescente com diagndstico recente de diabetes mellitus tipo I e alteragdes fonoaudiologicas
na area da fala — desvio fonético no fonema /r/ - e de processamento auditivo. Apresentacio do caso:
Adolescente de 11 anos de idade vem encaminhado para Fonoaudiologia por ndo conseguir executar o /1/,
com historico de atendimento fonoaudioldgico prévio. Logo apds avaliacdo de fala e inicio do tratamento,
realizou exame de processamento auditivo, que apontou alteracdo. Apds 30 sessdes de fonoterapia, o
processamento auditivo foi tratado com sucesso. Discussdo: Os achados do caso corroboram com o
descrito na literatura consultada. Conclusdo: O presente estudo se faz pertinente devido a escassez de
estudos com mais participantes, com outras areas da Fonoaudiologia que ndo somente a Audiologia.

Palavras-chave: Fonoaudiologia; Diabetes Mellitus tipo 1; Adolescéncia

Resumen

Introduccién: la diabetes mellitus tipo 1 (DM1) se caracteriza por la destruccion de las células beta
de los islotes pancreaticos, que se manifiestan en hiperglucemia sintomatica, debido a un déficit absoluto
de insulina, lo que genera una dependencia vital de la insulina exdgena. Se considera tipico en nifios
y adolescentes; sin embargo, puede desarrollarse a cualquier edad. Existen innumerables hallazgos de
alteraciones auditivas en personas con DM1, pero no hay estudios en otras areas de la Fonoaudiologia.
Objetivo: informar el caso de un adolescente con un diagnéstico reciente de diabetes mellitus tipo I y
trastornos de fonoaudiologia en el area del habla - desviacion fonética en el fonema/r/ - y procesamiento
auditivo. Caso clinico: un adolescente de 11 aflos llega a Fonoaudiologia por no poder realizar el /1/, con
antecedentes de terapia del habla previa. Inmediatamente después de la evaluacion del habla y el inicio
del tratamiento, se sometio a un examen de procesamiento auditivo, que mostré cambios. Después de
30 sesiones de terapia del habla, el procesamiento auditivo se tratd con éxito. Discusion: Los hallazgos
del caso corroboran con los descritos en la literatura consultada. Conclusion: El presente estudio es
relevante debido a la escasez de estudios con mas participantes, con otras areas de la Fonoaudiologia
brasilefia ademas de la Audiologia.

Palabras clave: Fonoaudiologia; Diabetes mellitus tipo 1; Adolescente
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Introduction

Diabetes mellitus is a chronic metabolic dis-
ease characterized by high blood glucose levels.
This occurs because of an insufficient production
of insulin by the pancreas or due to the inability
of the body to use insulin in a proper way, leading
the body to hyperglycemia."? The deficient action
of insulin may occur due to a decrease in produc-
tion by pancreatic beta cells; by a decrease in the
response to insulin by the white tissues (insulin
resistance), or by an increase in counter-regulating
hormones opposed to the effects of insulin. Such
factors determine the subclassifications of diabetes
mellitus in type I and type 11%

Type 1 diabetes mellitus (T1DM) is character-
ized by the destruction of the beta cells of the pan-
creatic islets, which manifests itself in symptomatic
hyperglycemia, due to an absolute insulin deficit?.
This generates a vital dependence on exogenous
insulin. Its cause is 90% autoimmune and 10%
idiopathic. It is considered typical in children and
adolescents; however, its development may occur
at any age?. It is the second most diagnosed chronic
disease in childhood. The annual incidence of
T1DM in Brazil is 8.4/100,000 inhabitants'. Brazil
is the third country with the highest number of chil-
dren and adolescents with type 1 diabetes mellitus,
being the United States and India in first positions®.

The clinical manifestations of diabetes mellitus
are classified into acute and chronic complica-
tions.? Among the chronic complications are mi-
croangiopathy, neuropathy and macroangiopathy,
which would be direct consequences of metabolic
changes, specifically hyperglycemia.> Such compli-
cations may result in auditory changes, especially
what concerns to the cochlear and neural level.?

There are some studies that researched hearing
disorders in type 1 diabetes mellitus which found no
statistically significant differences between hearing
disorders in people with T1DM and people without
diabetes. A study? investigated the decline in the
acoustic reflex in people with type 1 diabetes mel-
litus, different ages (from 4 to 68 years old), with a
diagnosis time ranging from one month to 44 years.
From a sample of 46 people (92 ears), 15 people
(30 ears) were children. The study concluded that
the amount of pathological acoustic reflex was
very low, with no difference between children and
adults in the findings®. Such data corroborate with
an epidemiological study* carried out with the ob-

jective of assessing the prevalence of hearing loss
in people with TIDM. This study found no statisti-
cally significant differences between liminal tonal
audiometry (response to pure tones between 0.5 and
8 KHz) of people with TIDM and people without
T1DM. All people with TIDM were being treated
and their blood glucose levels were controlled®.

Despite the results previously reported, there
are some studies that found hearing disorders in
people with TIDM. A study’ found changes in
otoacoustic emissions per distortion product (fine
structure) in young adults aged from 18 to 28 years
with type 1 diabetes mellitus. Twenty young adults
with TIDM were tested, with an average age of
22:6 years; and 20 young adults without T1IDM as
a control group, with an average age of 22:9 years.
T1DM participants presented an average diagno-
sis time of 8.85 years, with no clinical history of
neuropathy, nephropathy or retinopathy. From the
entire audiological assessment performed on the
participants (liminal tonal audiometry from 0.25
to 16 KHz, transient otoacoustic emissions and
otoacoustic emissions per distortion product), only
otoacoustic emissions per distortion product (fine
structure) showed a statistically significant differ-
ence between the groups. This type of otoacoustic
emissions suggests a probable onset of a cochlear
pathology’.

Another study® evaluated speech recognition
in silence and in competitive noise, in the open
field, in people with TIDM from 18 to 30 years
old. Twenty people with T1DM and 20 people from
the control group participated. The study found
statistically significant differences between the per-
formance in the sentence recognition threshold tests
in silence and the sentence recognition threshold
in noise, with the people with T1DM presenting
worse results in the tests when compared to people
without TIDM.

All studies presented so far have treated
individuals with TIDM, being them adults and
children? or adults only*>*. However, there is a
study’ that found functional hearing changes in 19
children and adolescents (mean age of 13.4 years)
with type 1 diabetes mellitus. The study carried out
liminal tonal audiometry with pure tones from 0.25
to 8 KHz, otoacoustic emissions by distortion prod-
uct, brainstem auditory evoked potential (BAEP),
functional assessment and response to a question-
naire on hearing and communication. The results
of the study showed a slight decrease in hearing
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thresholds in liminal tonal audiometry in children
and adolescents with TIDM in comparison to the
control group; mean amplitude of otoacoustic emis-
sions by distortion product significantly decreased
in the TIDM group; significant delay in the BAEP
V wave, as well as delay in the interpeak of the
I1I-V waves and in the interpeak intervals, which
demonstrates a greater neural conduction time of
the sound. The results of the functional evaluation,
which verified the perception of binaural speech in
noise in different positions, that is, the noise com-
ing from one direction (for example 0° azimuth)
and the speech sound from another (90° azimuth),
demonstrated worse performance of the group
with TIDM in relation to the control group. This
demonstrates that children and adolescents with
T1DM do not benefit from spatial cues to help with
speech discrimination. The responses to the hearing
and communication questionnaire corroborated the
findings of the study, demonstrating that the group
with T1DM presents twice as many difficulties with
hearing and communication in their daily lives as
their pairs without TIDM.

Based on the context of the research theme, the
objective of the present study is to report the case
of an adolescent with a recent diagnosis of type |
diabetes mellitus and speech-language disorders in
the speech area - phonetic deviation in the phoneme
/r/ - and also in auditory processing. The following
hypotheses were used to carry out the study: 1) The
alteration in auditory processing may have contrib-
uted to the maintenance of phonetic disorders, as
well as having an impact on the learning disorder
of the student, especially in the neuropsychologi-

cal attention function; 2) The auditory processing
disorder may be part of TIDM, according to the
literature review®.

The hypotheses are justified based on the lit-
erature. Phonological disorder - including phonetic
disorders - has a correlation with auditory pro-
cessing disorder, especially in older children who
continue with phonological disorder®. Regarding
auditory processing disorder, which may impact
learning, some studies®'? find high rates of children
with auditory processing disorder and associated
learning difficulties, reaching 88% of the sample
of children with learning difficulties with auditory
processing disorder'®.

Presentation of the case:

The adolescent!! ‘A’ started attending the cur-
rent speech therapy service at the age of 11, when
he was in the 5th year of elementary school in a
private school. He was referred by the psychologist,
with whom he performs psychological monitoring
for the treatment of issues inherent to the diag-
nosis of TIDM and its impact on quality of life,
approximately one year before restarting speech
therapy. The referral occurred due to the difficulty
in pronouncing the phoneme /r/, verified in the
phonological evaluation'?. It was noticed that ‘A’
was unable to produce the phoneme /1/, replacing
it in all possible occurrences: medial onset, medial
and final coda and complex onset, by phonetic re-
alization [O], which differ from each other by the
following distinctive features: sounding, anterior,
coronal, loud, preceding and voiced.

Chart 1. Matrix of distinctive features of phonemes?3

Phonemes Distinctive features
[0] - sounding, - anterior, - coronal, + loud, + preceding, - voiced;
/r/ + sounding, + anterior, + coronal, - loud, - preceding, + voiced

‘A’ is a fraternal twin, he was born a moderate
premature infant of 34 weeks, with an appropriate
weight for gestational age, and Apgar 6 and 9,
respectively, with a head circumference of 31.5
cm. He passed the Neonatal Hearing Screening,
being not necessary to stay in the ICU and he did
not have any other particularities.

Regarding her clinical history, the mother
reported that ‘A’ has already had previous speech
therapy for language and speech delay, for about
four years and often once or twice a week. In
relation to hearing, the boy presented episodes
of otitis media before one year of life, and with
a new episode in the last year. The result of the
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audiological evaluation requested in this speech
therapy service was of normal hearing thresholds
bilaterally and type A tympanometric curve'* and
ipsilateral and contralateral acoustic reflexes pres-
ent. He reported hypersensitivity to loud sounds in
the audiological anamnesis. In addition to speech
therapy, ‘A’ has psychological care to deal with
diabetic distress, which is the suffering inherent
in all health care related to living with TIDM'S,
which are the glycemic control, which consists
of perforating the finger several times a day; the
application of injectable insulin; the diet control -
strict in the case of ‘A’ - and the regular practice
of physical activity'. ‘A’ had psycho-pedagogical
assistance restarted, since he had previous psycho-
pedagogical assistance during school literacy, again
presenting a complaint of learning difficulties,
concomitant with the diagnosis of TIDM.

Approximately one year before the current
speech therapy service, ‘A’ was diagnosed with
diabetic ketoacidosis. That was the moment when
‘A’ and his family received the diagnosis of TIDM,
he was nine years old. The family faced some dif-
ficulties at the beginning of the treatment to adapt
to the new ‘A’ routine. Currently, ‘A’ has stable
treatment. ‘A’ follows his health monitoring in
order to control TIDM. The mother of ‘A’ is an
active participant in support groups for parents
of people with TIDM, as well as the student also
participates in camps and groups for children and
adolescents with TIDM.

Before the diagnosis of TIDM, ‘A’ was already
a restless boy, with difficulties in socializing. ‘A’
maintains the pattern of restlessness, having im-
proved sociability. In relation to school, his mother
reported episodes of bullying due to the necessary
care with T1DM. Bullying, in the case of the stu-
dent, can act as a trigger for diabetic distress'®. His
classmates used to complain to the school team
about the care inherent to T1DM, making fun of
the student at times. This was the subject of speech
therapy, where it was first proposed to the mother,
and later, to the pedagogical team of the school, to
carry out some work in the classroom on diabetes.
However, the school did not want to discuss the
topic with the academic community.

Still about the school, the mother mentions
that her son has difficulties in the learning process,
only getting good grades after family help in school
activities, as well as psychopedagogical support.
The learning difficulties of the student reappeared

with the clinical diagnosis of T1DM and they were
subsequently treated. In view of the psychopeda-
gogical support, the written language was not ad-
dressed in speech therapy. ‘A’ also has the help of
his sister, since they are classmates. It is not rare
for the sister to pass on all the lesson content to her
brother at home. Not long ago, the boy started to
present behavioral changes, since all his hormonal
clinical condition resulting from T1DM occurs in
conjunction with the issues inherent to adolescence.

Considering that ‘A’ had a previous history
of speech therapy for a long time (four years),
without having resolved the phonetic deviation in
previous speech therapy, associated with problems
in present learning, even with psychopedagogical
treatment; two months after the begining of speech
therapy at this service, it was decided to request
a specific assessment of auditory processing to
verify if there would be any changes in this exam.
A change in the auditory processing of the student
might explain the learning difficulty, as well as
the failure to overcome the phonetic disorder in
previous speech therapy. At that time ‘A’, he was
only 11 years old, and he also had an age criterion
to adequately respond to the auditory processing
assessment.

At 11 years and a month old, ‘A’ performed
the auditory processing assessment. The following
behavioral tests of peripheral and central auditory
function were performed: Syntetic Sentence Iden-
tification (SSI)! ipsilateral (MCI)"7, Pitch Pattern
Sequences (PPS)'8, Masking Level Difference
(MLD)"2°, Randon Gap Detection Test (RGDT)?*!
and Dichotic Digits Test (TDD) ?'. As a result,
changes were observed in the temporal ordering
and resolution skills, and binaural separation and
integration.

As part of the auditory processing assessment
protocol, in view of the influence of auditory
processing on reading comprehension’, text com-
prehension was assessed using the Lacunado Test’
and the Multiple Choice Test’; and phonological
awareness with the Phonological Awareness test:
Sequential Assessment Instrument - CONFIAS?,
In the text comprehension assessment, ‘A’ scored
above 60%, considered a good reader. In the Lacu-
nado Test, he obtained 75.67% of correct answers,
and in the Multiple Choice Test he obtained 100%
of correct answers, presenting satisfactory perfor-
mance in both. ‘A’ performed well at CONFIAS*
in the two applications performed, the first at the
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beginning of the speech therapy treatment for audi-
tory processing and the other one month before the
reassessment of auditory processing. The speech
assessment'?reported only phonetic disorders. The
speech fluency® of the student was also assessed,
being within the expected standards for his age.
Thus, the ‘A’ speech therapy diagnosis was defined
as “phonetic disorder associated with changes in
auditory processing skills”.

The auditory skills stimulation therapy includ-
ed computerized and neurocognitive activities. The
activities developed were performed using the Gof-
fitunes software 2, activities with syllables, words,
phrases, short and long texts, and lyrics. The work
was also carried out through art therapy®, where
the boy worked with an auditory memory game,
games of broad motor skills in which the boy had
to perform movements when he heard a specific
word or syllable in the music, such as clapping,
clapping standing on the ground or jumping after
hearing and identifying such an element in the song,
and the game “Quem? Onde? O que? ” for creating
stories®. Thus, the skills stimulated were: attention,
detection, discrimination, recognition and listening
comprehension for verbal and non-verbal sounds,
in addition to working with logical reasoning and
executive functions?.

Thirty sessions of phonotherapy were held,
with weekly frequency and activities to be per-
formed at home, once a day, with activities with
the sounds of Goffitunes®* and music, involving the
auditory processing skills until the moment of the
reevaluation. In the reassessment of auditory pro-
cessing, ‘A’ overcame previously deficient skills.
In speech, the student remains with the referred
phonetic change, since the general therapeutic
objective was to improve auditory skills. Initially,
some speech issues associated with auditory
processing were addressed. After the return of
presential attendance, the focus was on auditory
processing therapy, with the hypothesis that im-
proving auditory processing would make it easier
to treat speech. Currently, ‘A’ continues to perform
speech therapy with a focus on speech.

In order to verify part of the learning of the
spelling of the Portuguese Language, the balanced
dictation of Moojen?® was carried out, when the stu-
dent was in the 6th year of elementary school. The
student presented an error in a simple contextual
rule, in the spelling of “u’ at the end of a syllable,
before the syllable with ‘r’, in the word ‘vassoura’,

spelled ‘vassora’. This error is usually solved until
the 7th grade for the social class of the student,
considered medium-high due to the fact the student
was studying in a private school and having all the
resources available for studying. He also presented
two errors of language irregularities, one being the
change of X/CH and the other the spelling of S
with the sound of Z with Z. Until this moment of
correction, these errors are expected in the correc-
tion of the dictation for the social class and school
year of the student. What drew the most attention
in correcting the dictation was that the student was
wrong in 100% of the accentuation events. How-
ever, accentuation errors have a greater number of
errors per school year, have a less evident difference
between social classes and they can remain until the
end of elementary school, in view of the complex
rules, especially of paroxytons®. This assessment
was not carried out previously, as the student is
undergoing psychopedagogical follow-up. The
psychopedagogue reported that she was working on
executive functions to assist academic acquisitions.

Discussion

The studied case is in agreement with the
literature*®7, especially in a study developed with
children and adolescents with TIDM’. In the afore-
mentioned study’, it should be noted that liminal
tonal audiometry had auditory thresholds within
the normal standards*®’, however the other tests
showed changes, including the test that evaluates
the perception of binaural speech’, dealing with
auditory processing. A study® also found changes in
the sentence recognition threshold in silence and in
the sentence recognition threshold in noise in adult
individuals with T1DM, although participants with
T1DM presented the other auditory assessments
within normal standards.

The hearing skills of ‘A’ presented great im-
provement with the use of musical activities, which
can be explained by the neurophysiological effects
that music has on the human body?’. The auditory
cortex has three areas and each one is responsible
for identifying and coding part of the informa-
tion?”?®, The auditory cortex of the left hemisphere
is dominant for language, that is, verbal stimuli. The
right hemisphere is dominant for environmental
and musical sounds, that is, non-verbal stimuli?’?%,

The primary auditory area of the auditory cor-
tex is responsible for identifying the features of the
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sounds individually, as well as their location. The
secondary auditory area of the auditory cortex is
responsible for the integration of these individual
sounds, grouping them into musical blocks, gener-
ating harmony, melody and rhythm* . The third
auditory area of the auditory cortex is responsible
for integrating the blocks into larger groups, form-
ing musical concepts, creating interpretation, hier-
archization and temporal organization. In this way,
the musical composition is recorded in memory*’%.

Musical activities activate the auditory cortex
of the two cerebral hemispheres, stimulating the
auditory skills bilaterally, providing binaural inte-
gration and motor coordination”’. As movements
were composing the musical activities of auditory
processing therapy, it can be mentioned that these
activities provide an effective and fun auditory
training to clients®.

Other areas of Speech, Language and Hearing
Sciences, especially in relation to the language area,
presented demand in the referred case report. ‘A’
arrived for speech therapy due to a complaint of
phonetic disorder. From this complaint, demands
arose in the areas of Audiology - the auditory pro-
cessing disorder - and Educational Speech Therapy,
in relation to learning difficulties and school bul-
lying. Bullying can reinforce diabetic distress'.

Distress, differently from stress, refers to the
state of deterioration of the adaptive system, where
the resources of the individual were not able to pro-
vide the adaptation, failing to reestablish the state
of physical and mental homeostasis®. In the case
of TIDM, to ensure good health conditions, the
affected people have to perform care such as: gly-
cemic control more than once a day, usually done
with a lancet that pierces the finger, to collect blood
in order to check capillary glycemia; use injectable
insulin, depending on the case more than once a
day; have a controlled diet; and maintain regular
physical activity'e. In the case of adolescents, gly-
cemic control and the use of insulin should be given
special attention, since hormonal changes make
glycemia stabilization difficult's. All these routine
changes negatively impact quality of life'®*°, which
can cause diabetic distress'®, which is the suffering
related to living with T1DM, in view of all the care
inherent to self-management of TIDM®,

In the present case, it is believed that there
was an impact of the diagnosis of TIDM and its
consequent care required on the quality of life of
‘A’, in agreement with what is described in the

consulted literature'>'®. In these studies'>'¢, the
studied populations answered the same question-
naire, the instrument of quality of life for young
people with diabetes (IQVID)'>'¢, In one study'®,
the authors found that the more symptoms of de-
pression, anxiety and stress the adolescent presents,
the worse his quality of life becomes. This has been
addressed in psychological counseling, for all the
support that the student has from the family and
during the speech therapy service provided to ‘A’.

Conclusion

In the literature review, there is a lack of stud-
ies with children with T1DM and speech-language
disorders. The present study, despite the limitations
inherent in a case report, is pertinent due to the
scarcity of studies with more participants, with
other areas of Speech, Hearing and Language Sci-
ences than just Audiology. The findings corroborate
with the consulted literature, which advises that the
population of people with TIDM perform other
audiological assessments in addition to the basic
audiological assessment. For future studies, it is
recommended to insert quality of life question-
naires that address T1DM in adolescents who use
Speech Therapy services, in order to find out how
the care inherent in T1DM is. Studies with a popu-
lation of children and adolescents, investigating
demands on language and hearing are necessary
to provide better care to this population. Speech
therapy work with children and adolescents with
T1DM demonstrated the need and efficiency, es-
pecially in hearing skills.
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