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Resumo

Introducgao e objetivos

A auscultagdo pulmonar através do microfone do smartphone (SP) é promissora na monitorizagao
domiciliar de doencas respiratdrias, especialmente na populagdo pediatrica. Os objetivos deste
estudo foram comparar os sons respiratdrios adquiridos por um SP com os de um estetoscopio
digital (DS), relativamente a sua qualidade e presenca de sons adventicios (AS).

Metodologia

Estudo transversal com criangas recrutadas numa escola publica de Portugal. Auscultagao pulmonar
realizada em 7 localizagbes (traqueia, antero-inferiores, pdstero-superiores e pdstero-inferiores dos
hemitdraces). Dois investigadores fizeram gravagdes simultdaneas com o SP e DS, classificando-as
independentemente em relagao a qualidade do som e presencga de AS. Um terceiro investigador foi
envolvido sempre que existia discorddncia. Avaliou-se a concordancia inter-avaliador e inter-
dispositivo.

Resultados

Recrutadas 27 criangas (20 sexo masculino, 10.2 + 0.6 anos), 8 com asma auto-reportada. Gravados
378 sons respiratérios (SP n=190 e DS n=188). Elevada proporcdo de sons com qualidade em ambos
os dispositivos, sendo superior no DS (97% vs SP 93%, p<0.001) e variando nos locais de auscultagdo.
AS em 11% das gravacGes com SP e em 19% com DS (p<0.001). Concordancia moderada entre SP e
DS para presenga de AS (89%, k=0.596, 1C95% 0.55-0.88). No SP, concordancia inter-anotador de
94% para a presencga de AS (DS 71%, k=0.08, 1C95% -0.09-0.25).

Conclusdes

A auscultagdao com SP parece vidvel para a gravagao de sons respiratérios e identificacdo de AS em
criangas. Investigacdo futura é essencial para o desenvolvimento desta tecnologia com potencial de

controlo de doengas respiratdrias a distancia.



Abstract

Introduction and objectives

Lung auscultation through smartphone (SP) embedded microphone is promising for at-home
respiratory disease monitoring, particularly in the pediatric population. This study aims to compare
the respiratory sounds acquired by a SP and a digital stethoscope (DS), evaluating quality of sounds
and presence of adventitious sounds (AS).

Methods

Cross-sectional study with children from a public school in Portugal. Lung auscultation conducted in
7 locations (trachea, anterior inferior, posterior superior, and posterior inferior regions of both
hemi-thoraxes). Two investigators made simultaneous DS and SP recordings, and independently
classified them for sound quality and presence of AS, with a third investigator resolving the
disagreements. Inter-observer and inter-device concordance was evaluated.

Results

27 children (20 male, 10.2 + 0.6 years old) were recruited, 8 had self-reported asthma. 378
respiratory sounds (SP n=190 and DS n=188) were recorded. The proportion of sounds with quality
was high in both devices, being higher in DS (97% vs SP 93%, p<0.001), and varying through
auscultation sites. AS were found in 11% of the recordings with SP and in 19% with DS (p<0,001).
There was moderate agreement (89%, k=0.596, 95%Cl 0.55-0.88) between SP and DS for the
presence of AS. SP results show 94% agreement between the two annotators for the presence of
AS (DS 71%, k=0.079, 95%Cl -0.09-0.25).

Conclusion

SP auscultation seems like a viable technology for recording respiratory sounds and identifying AS
in children. Further investigation is required to develop this useful technology for remote respiratory

disease monitoring.



Abbreviations

AS: adventitious sounds

CRDs: chronic respiratory diseases

DS: digital stethoscope

mHealth: mobile health

RPS: right posterior superior

SP: smartphone

STROBE: Strengthening the Reporting of Observational Studies in Epidemiology
k: Cohen’s kappa

95% Cl: 95% confidence interval



Index

ACKNOWIEAZMENTS ... e e e e e et e e e e be e e e eaabaee e e ateeeenstaeeennsanas i
RESUMO ...ttt e s a e s ii
ABSTIACT. ...t e b s b e s be e e eabe e s bt e s bee s anbeesreenneens iii
ABBIEVIAtIONS. ......eieiiiiiie et s e b e s e e aee e s re e e naeeeenes iv
T < I T PSPPSR Vi
TABIE LEST ...ttt e s h e st s be et e e nr e e sae e s aeenne e vi
INEPOTUCTION ...ttt et sttt et e b et b e e s be e b e sreesanesanesane 1
IMIEENODS ...t et e et e st e et e bt e e b e e b et e nr e e e r e e s nee e s areenanas 2

Study design and SELEING ... e e e e e e aae s 2

F N0 10 Lol [o] o 11 L=1 Y o o PSSR 2

Participants and Data COBCLION ...ccceveiieee e et e e e 2

LUNg SOUNAS ClasSifiCatioN ........ccviiiiiiiiie e et e e 3

D L= A g = YA LU UPURROt 3
RESUIES ...ttt e s e s bt e st e e st e s re e e ebeeesareeesreeesreeeenreeearerenreennres 5
DESCUSSION ..ottt bbb s sr e s ere e e sra e s 6
CONCIUSION. ...ttt s e sttt et e bt e s bt e b e e bt e b e e sb e e st e sat e e s b e ean e e bt eseenneeneen 8
REFEIENCES ...ttt sttt ettt ea bt e sbe e bt e bt e bt e bt e sbe e saeesatesatenaeeeaee 9



Figure List

Figure 1 - AIRDOC app screens used: (a) main screen; (b) lung auscultation feature. .................... 11
Figure 2 - Example of a sound recording in the left posterior superior region at the school. ......... 11
Figure 3 - STUAY fIOWCRAIT. ..o e e etre e e e te e e e sabta e e e snreeeennnes 12

Figure 4 - Proportion of sounds with quality (a) and of detected AS (b) in the SP (blue) versus the

DS (black) for @aCh I0CAtION. ...uuveiii i e e et e e e e e e saabrreeeeeeeeenanees 13

Table List

Table | - Inter-rater agreement for quality of sound and presence of AS for the totality of

recordings and for each auscultation SIte. ........cecciiiiiiiiiiie s 14

Vi



Introduction

Lung auscultation has had a fundamental role in clinical practice ever since the invention of
the conventional stethoscope by Laennec. It is an essential part of the physical examination as it
links pre-existing clinical information to the detected respiratory sounds, allowing for a more
accurate diagnosis.’’ However, even though some successful efforts have been made towards out-
of-office auscultation®?, as with any other diagnostic technique, it requires interpretation by a
trained physician

The growing demand for optimization of remote patient monitoring is notable in the
pediatric population given the inherent susceptibility to respiratory diseases and the potential for
long-term health repercussions.® This is increasingly relevant as chronic respiratory diseases (CRDs)
are one of the current leading causes of mortality and morbidity in children, requiring frequent
monitoring for improved control and outcomes.(®7)

Telemedicine has great potential to help tackle this problem and has experienced significant
advances in recent years as a result of technological evolution and the COVID-19 pandemic, but
patient adherence has been a challenge.® Studies report the lack of proper physical assessment as
a big barrier to the success of this new field. Even though phones are widely accessible and an
appealing tool for caregivers and older children, diagnostic precision and quality of care must be
ensured.® 10

This challenge has been slowly mitigated by the rise of mobile health (mHealth), particularly
with newer smartphone (SP) apps created for health monitoring and patient engagement that
integrate information acquired from smart sensors and other emerging medical devices and provide
personalized feedback.%*? Recent research uses SPs as sound receivers through coupling with
external microphones, such as the ones in a digital stethoscopes (DS)? or others® 4. The current
verified recording tools that use SP embedded microphones mainly allow lung function assessment
and evaluate isolated respiratory sounds*?. Our team has conducted two feasibility studies for the
use of a mobile app with the pulmonary auscultation functionality®> ¥, However, because they
were set in a clinical environment, there is still need for community-based research, in healthy
pediatric populations.

The present study aims to assess the feasibility of the acquisition and interpretation of lung
sounds using a SP embedded microphone. Specifically, the aims were to compare the respiratory
sounds acquired simultaneously by a SP and a DS, evaluating the quality of sounds and the presence

of adventitious sounds (AS).



Methods

Study design and setting

This was an observational cross-sectional study, conducted in November 2019 in a public
school in the North of Portugal (S. Lourenco school group, Ermesinde). The responsible teachers
presented the study to the children and caregivers, assessing their willingness to participate. Then,
an informed consent was signed by the caregivers and an assent form by each child (Appendix). The
study was approved by the Ethics Committee of the Faculty of Medicine of University of Porto. This
study is reported according to Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) guidelines.!*

AIRDOC Mobile App

The AIRDOC app, available on Android and iOS, is a mHealth project designed to provide
patients with self-monitoring tools to manage CRDs. Its multiple functionalities include validated
health assessment questionnaires and an evidence-based coaching system, as well as an interface
that allows medical professionals to access the latest research.® It also enables the recording of
respiratory sounds via the free recording and lung auscultation functions, the latter being the one
used in our study. Lung auscultation can be performed in the 7 locations recommended by the
CORSA guidelines for respiratory sounds recording: trachea, anterior inferior, posterior superior and
posterior inferior regions of the right and left hemi-thoraxes"”). AIRDOC users can register and
adjust the duration of each recording, as well as information on the place of auscultation and patient
data. Additional information can also be added in the “Notes” compartment. App specificities are

shown in Figure 1.

Participants and Data collection

The participants were recruited from a convenience sample of 5" and 6% grade students.
Inclusion criteria included only the willingness to participate in the study by the children and
caregivers to whom the study was presented. There were no exclusion criteria.

The complete set of data was collected in a quiet room over the course of one day. A digital
stethoscope (Littmann® model 3200, 3M, Cerritos, CA, USA) and a smartphone (iPhone 7,
MN902ZD/A, i0S 12.1.2) were used to record respiratory lung sounds. Pulmonary auscultation was
conducted in the 7 previously stated locations. Each child sat upright, breathing deeply through the
mouth, while the two researchers (C.J. physiotherapist/lung sound expert, and M.F.M.
pediatrician/lung sound expert) concurrently used the two devices in each location to perform

pulmonary auscultation (Figure 2). One of the researchers was registered and logged in to our
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mobile app, AIRDOC, for immediate annotation of relevant information, such as auscultation
duration and site, sound interferences, and patient details (gender, height, weight, and ID). For each
recording, both devices were pressed directly onto the skin for about 5-10 seconds, allowing the
suggested 1-5 respiratory cycles to be captured®”). Every smartphone recording was instantly saved
to AIRDOC and transferred to a secure server at the Faculty of Medicine of the University of Porto
as soon as an internet connection became available. Stethoscope sound files were transferred to a
computer using Bluetooth and the Littmann® 3200 software at the end of individual data collection.

Authorized researchers could later access these files.

Lung sounds classification

The two researchers later independently classified the recordings in terms of sound quality
and the presence of AS. At the time of sound classification, the investigators were blinded to patient
data other than ID and auscultation site. For sound quality to be assumed (yes/no) and additional
analysis to be performed, at least one respiratory cycle had to be present.® Quality assessment
was determined by consensus, and a third annotator (I.A., pediatrician/lung sound expert) had the
final say in case of disagreement. The selected recordings were then evaluated for the presence of
AS: (1) wheezes or (2) crackles, according to the existent CORSA validated nomenclature. A crackle
was defined as a discontinuous and explosive sound occurring usually during inspiration. Wheezes,
that can be lower pitched (previously known rhonchi), were defined as continuous musical sounds
with durations greater than 100 ms.*” In the event of disagreement, the recordings were classified

by the third investigator (I.A.) and the final decision was determined by the majority rule.

Data Analysis

Descriptive statistics were used to characterize the participants regarding gender, age,
height, and weight. The inter-rater agreement between the two first annotators (C.J. and M.F.M)
was analyzed using percentage of agreement and concordance, through Cohen’s kappa (k) and the
respective 95% confidence intervals (95% Cl), and p-values. The aim was to assess concordance
when answering to two main questions: (i) “do the captured sounds have quality?”; and (ii) “are AS
identifiable?”. To do so, we determined inter-rater agreement for each device separately (SP and
DS).

Inter-device agreement was then analyzed through comparison of the proportion of sounds
with quality acquired by SP and DS, after final classification by the third annotator in case of
disagreement. The same was done to evaluate the proportion of detected AS by each device. For

the inter-device agreement for the presence of AS, k, 95% Cl and p-values were also used.



All the analysis was performed for the totality of the sample sounds and for each one of the
7 auscultation sites.

The statistics software used was IBM® SPSS® Statistics (version 29, Chicago, IL, USA). The
following ranges were used to interpret the k values: 0-0.020 slight, 0.210-0.400 fair, 0.410-0.600
moderate, 0.610-0.800 substantial and 0.810-1.000 almost perfect agreement. The level of

significance was set at 0.05.



Results

There were 27 children (21 male / 6 female) included, with a mean age of 10.2 years (+ 0.6)
and a mean body mass index of 17.9 (+4.8) kg/m?. Nineteen children didn’t report any respiratory
problem, and 8 children reported asthma. A total of 378 respiratory sounds (190 with smartphone
and 188 with stethoscope) were recorded. After exclusion of 12 recordings, due to file corruption
and inadequate duration (less than 5 seconds), a total of 366 respiratory sounds (187 with
smartphone and 179 with stethoscope) were included for the final analysis. All the included sounds
were listened to and classified by C.J. and M.F.M, and then |.A. did the same for the 99 sounds on
which the first 2 annotators disagreed in: i) the assessment of quality, or ii) the presence of AS. A
study flowchart is presented on Figure 3.

The proportion of inter-rater agreement for sound quality was higher in SP (87%; k 0.233,
95%Cl [0.027-0.439], p<0.001) when compared to DS (84%; k -0.052, 95%Cl [-0.083-0.016],
p=0.456). The smartphone also had a greater proportion of inter-rater agreement for the presence
of AS (94%; k 0.714, 95%Cl [0.547-0.881], p<0.001) comparatively to DS (71%; k 0.079, 95%ClI [-
0.090-0.247], p=0.329). The comprehensive result for the inter-rater agreement is presented in
Table 1.

The proportion of sounds with quality was high with both devices (93% in SP and 97% in
DS), but small differences were identified between thoracic points of the recorded sound (between
88-100%; Figure 4a).

AS were identified in 11% and 19% of the sounds with SP and DS, respectively, with the
trachea and the right posterior superior (RPS) site being the ones with higher disagreement in the
proportion of AS identified (trachea: SP 4% vs. DS 20%; RPS: SP 8% vs. DS 33%) and the inferior sites
being the ones with higher agreement (Figure 4b). The overall proportion of inter-device agreement

for the presence of AS was 89% (k 0.596, 95%Cl [0.420-0.772], p<0.001).



Discussion

This was the first study to do a direct concurrent comparison between the SP embedded
microphone and the lung auscultation gold-standard (stethoscope), showing that this type of
technology is feasible for the use in children in a community setting. The quality of respiratory lung
sounds and the presence of AS acquired from SP showed a statistically significant moderate to
substantial inter-rater agreement, having performed better than the sounds acquired from DS. Also,
the inter-device agreement between SP and DS for the identification of AS was moderate.

Two other previous studies have also demonstrated the feasibility of smartphone
auscultation® ¥, but have done so through the assessment of different respiratory cycles, as
conventional and SP auscultation were not conducted simultaneously. Also, these studies were
performed in a hospital outpatient clinic and controlled setting. The concurrent assessment of the
same respiratory cycle with both devices in our study may have led to a higher inter-device
agreement for AS identification when comparing with studies from Ferreira-Cardoso H et al.
Additionally, the positive results we have obtained in sound quality on a non-clinical setting increase
the potential for the future use of this tool in remote patient care.

Inter-rater agreement was ensured in terms of sound quality and AS identification and even
proved to be higher on the SP. When evaluating the SP recordings for the presence of AS, our study
showed higher agreement (94% k=0.714) than in previous literature, in which kappa ranged from
0.41-0.611°), This might be influenced by the fact that our study did not assess concordance for the
categorization of AS (i.e., we did not analyze differences in wheezes or crackles sounds because of
the small sample) as the study from Melbye H et al did. However, our concordance was still superior
to the study from Ferreira-Cardoso et al (93% k=0.66), where the AS presence/absence was the
variable in study. ¥

Children recordings have been shown to have better inter-rater agreement when compared to
adult populations in AS classification*?, but the same cannot be said for quality!*®). Despite having
identified a high percentage of sounds with quality, our annotators had poor agreement (k=0.233).
The fact that there was only elimination of corrupted files, with the possibility of inclusion of
recordings with sound interferences, may have contributed to the disagreement”, but this was
done to understand the possible feasibility of a real-world applicability of this technology. To
overcome this limitation in future investigations, mobile applications should include an integrated
system for sound filtering and amplification, to allow immediate classification.

When comparing both devices, the agreement for the presence of AS was moderate and slightly
higher than past research. The lower chest regions showed better inter-device agreement when

compared to the upper ones. Although we found no particular reasoning for this, alveoli ventilation



is known to be better at the lung bases?®, which might justify a better sound conduction. A study
that compared the same DS that was used in our study to an analogic stethoscope, in a population
of sick children, had agreement that ranged from 75-100% with kappa 0.44-1.0%"). Our proportion
of identified AS with SP was low (SP 11% vs. DS 19%), which is expectable since our study was
conducted in a small population of predominantly healthy children. Ferreira-Cardoso et al had
similar results, reporting a discrepancy between a high percentage of agreement (85%) and a low
kappa (0.35)*3). Our observed difference was lower (89%, k=0.596), which might be attributable to
the concurrent aspect of auscultation. Also, when they used children as an unit of analysis, their
percentage of agreement was still inferior to ours.*® These findings strongly support the feasibility
of this mobile application for remote use in the monitoring of children CRDs.

Nevertheless, limitations to our study must be addressed. Although it is a strength that both
healthy and non-healthy children were included, our sample was too small, leading to a small
number of recorded AS. A larger sample size would enable comparison with the existing
computerized respiratory sound analysis database, which would help us to better infer about the
utility of the SP in each disease.’?” Since asthma was the only respiratory disease reported, we
couldn’t accurately correlate our findings to disease presentation or chance, as we lacked proper
assessment of the participants’ current clinical status. With asthma being the most prevalent
CRD, any resulting conclusions would be of great interest. We are also aware that kappa seems
to vary inversely to the amount of detail in AS classification®® and is dependent on prevalence?,
which may have falsely improved our values. The specialization of our annotators in lung sound
analysis may have also contributed to a globally higher agreement.?*

Mobile auscultation is extremely advantageous, as it includes almost every benefit of current
wearable technologies but is more accessible and user-friendly.?® There are current mHealth
applications that minimize some of our identified limitations, with embedded sound processing
filters for respiratory sounds and machine learning algorithms for diagnostic purposes, although
none of these are specialized in SP lung auscultation?®. Our work addresses an acknowledged issue
in the computerized lung sound analysis community by being undertaken in an underrepresented
population®?, with an innovative technology in an non-clinical setting, therefore strengthening the

foundation for the development of artificial intelligence.



Conclusion

Our study showed that the use of SP embedded microphones might be a feasible alternative
to conventional auscultation, with similar sound quality and similar identification of AS. Also, our
data showed good quality and good inter-rater agreement for the assessment of AS using the SP.
Nonetheless, more effort should be mobilized to improve the discriminative capacity for AS
identification with the SP. Future investigation should also focus on the enrichment of the children

respiratory sound database, for the continuous development of machine learning technologies.
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Figure 1 - AIRDOC app screens used: (a) main screen; (b) lung auscultation feature.

Figure 2 - Example of a sound recording in the left posterior superior region at the school.
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Figure 3 - Study flowchart.
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location.



Table I - Inter-rater agreement for quality of sound and presence of AS for the totality of recordings and for each
auscultation site.

PA (%) kappa 95% ClI Inter-rater
SP|DS SP|DS SP|DS agreement
for
Totality of recordings 87 | 84 0.233* | -0.052 [0.48,0.03] | [-0.02, 0.08]
Auscultation site
Right anterior inferior 85|85 0.289 | n.a. [0.74,-0.16] | n.a.
Left anterior inferior 85192 0.257*| n.a. [0.76,-0.25] | n.a. Quality of
Right posterior inferior 88 | 88 na. | na. n.a. | n.a. sound
Left posterior inferior 85| 96 -0.061 | n.a. [0.03,-0.16] | n.a.
Right posterior superior 89 | 80 0.523* | n.a. [0.97,0.07] | n.a.
Left posterior superior 79 | 65 na. | n.a. n.a. | [-0.0003, -0.26]
Trachea 100 | 85 1* |-0.083 [1,1] | [-0.0006, -0.16]
Totality of recordings 94 |71 0.714* | 0.079 [0.88, 0.55] | [0.24, -0.09]
Auscultation site
Right anterior inferior 81|81 0.154 | -0.095 [0.64,-0.33] | [-0.003, -0.187]
Left anterior inferior 85| 88 0.351*| -0.059 [0.87,-0.17] | [0.023;-0.141] Presence of
Right posterior inferior 100 | 83 1* |0.276 [1,1] | [0.717; -0.165] AS
Left posterior inferior 100 | 80 1* ]0.167 [1, 1] | [0.649; -0.315]
Right posterior superior 100 | 52 1* ]0.237 [1, 1] | [0.476; -0.002]
Left posterior superior 89 | 65 0.614*| -0.115 [1.10, 0.13] | [0.096; -0.326]
Trachea 100 | 46 1* | 0.036 [1,1] |[0.279,-0.207]

PA — proportion of agreement; SP — smartphone; DS — digital stethoscope; 95% Cl —95% Confidence Intervals;

AS — adventitious sounds; n.a. — not applicable; *p<0,05.
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Projeto Cientificamente Provavel

FOLHA DE INFORMAGAO / CONSENTIMENTO AO PARTICIPANTE

Designacao do estudo: Cientificamente provavel — Estudos de exequiblidade de aplicacbes moéveis de
monitorizacdo da asma.

Descricdo do estudo, sua natureza e objetivo: Este estudo pretende avaliar a exequibilidade de diferentes
aplicagbes moveis, em forma de jogo para a monitorizacdo da asma em criancas, jovens e adultos. A informagao
recolhida durante o estudo é confidencial. O material recolhido sera utilizado somente para fins de investigagéo e
desenvolvimento, de acordo com a Lei de Prote¢gdo de Dados de Portugal (Lei n.° 67/98. de 26 de Outubro) e o
Regulamento Geral de Prote¢gdo de Dados (RGPD). Na fase atual do projeto precisamos de recolher amostras
sonoras de criangas a soprarem, independentemente de terem asma ou ndo. A sessdo sera realizada nas
instalagdes do Agrupamento, com uma duragao aproximada de 15 minutos por crianga. Sera guiada por um
profissional de saude que ira interagir com a crianga, explicar como interagir com o jogo no dispositivo movel, e
como é suposto realizar a manobra respiratéria. As gravagdes serao feitas pelo microfone do dispositivo mével no
momento em que a crianga sopra, bem como noutros dispositivos méveis auxiliares em simultdneo. Nestas sessdes
estara também presente o engenheiro informatico responsavel pelo desenvolvimento da aplicagdo, que ira
simplesmente observar a forma como a crianga interage com o jogo, avaliando questbes relacionadas com a
usabilidade do mesmo. Oferecemos um rastreamento gratuito da capacidade respiratéria do seu educando no final
da atividade, a ser realizado pelo profissional de saiude. Numa segunda fase, apds a analise dos dados recolhidos,
gostariamos de repetir a atividade com o seu educando para validagao dos resultados.

Beneficios: A sua participagdo podera contribuir para:

- Melhorar a vida das criancas, jovens e adultos que padecem desta doenca;

- Estar mais desperto para os sintomas que lhe sao subjacentes, ajudando quem nao sabe.

Riscos graves e riscos frequentes: Neste estudo ndo é expectavel qualquer efeito secundario, desvantagem ou
risco especifico. A sua participagdo é totalmente voluntaria, podendo desistir a qualquer momento sem dar qualquer

justificacao.
Contacto para mais informagdes sobre o estudo: Jodo Almeida Lopes da Fonseca. Professor Auxiliar com
Agregacao da Faculdade de Medicina da Universidade do Porto. E-mail: fonseca.ja@gmail.com

Diretor de Turma

Confirmo que li as informagbes que constam nesta folha ao aluno para participar no estudo de exequibilidade de
apps de monitorizagdo da asma.
Nome do DT:

Data /[ [/ Assinatura
Ao aluno / Encarregado de Educagao

Por favor, leia com atencgdo a informagdo. Nao hesite em solicitar mais informacdes se ndo estiver completamente

esclarecido. Verifique se compreende todas as informacdes fornecidas. Se tudo estiver conforme, por favor assine

este documento.

Declaro ter compreendido os objetivos do estudo.

Nome do aluno:

Data I Assinatura do aluno:

Nome do encarregado de educacgao:

Grau de parentesco ou tipo de representagéo legal:
Data [ Assinatura do E.E.

Autorizo [0 / Nao autorizo O a participacdo no estudo, bem como os procedimentos diretamente
relacionados que sejam necessarios.
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