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ABSTRACT

Purpose: to implement and assess hearing health interventions for school students, using Dangerous 
Decibels® Program activities in partnership with the Young Doctor Project, approaching noise-induced 
hearing loss prevention.

Methods: the study encompassed 41 students, aged 12 to 14 years, from two schools in inland São 
Paulo and a social institution for public school students. Activities were based on the Young Doctor Project 
and the Dangerous Decibels® Brazil Program. The students answered a questionnaire administered in 
three situations: before the intervention (pre), right after the intervention (post), and 4 months after the 
intervention. The ANOVA, Friedman (p < 0.001), and Tukey´s (p < 0.05) statistical tests were used.

Results: the 41 students who participated in the program were protagonists of knowledge, spreading 
the content they learned to another 954 students in the three schools through cultural workshops. The 
analysis of program effectiveness revealed improved results right after the intervention and 4 months 
afterward.

Conclusion: combining these two programs encouraged the protagonism of young people to increase 
their involvement with the community. Moreover, the students changed their attitude toward potentially 
dangerous sounds. 
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INTRODUCTION
Health promotion requires an in-depth look at health 

issues in the community, focused on individuals as a 
group and the environment in all its physical, social, 
political, economic, and cultural dimensions.

Hence, hearing health promotion programs have 
been developed to encompass elementary to high 
school students, as protagonists that disseminate 
knowledge through multiplicative actions to the 
community1-5. Such studies characterize the relevance 
of educational programs that address health prevention, 
approaching specific hearing health topics to young 
people exposed to high sound pressure levels6.

These people are daily exposed to intense environ-
mental or leisure noise, as they increasingly use 
personal sound devices (PSD) with earphones at high 
intensity2,3,7,8. Exposure to high sound intensity levels 
may trigger various auditory or non-auditory symptoms, 
such as intolerance to intense sounds, dizziness, 
otalgia, difficulties understanding or hearing words, 
tinnitus, hearing loss, sleep disorders, cardiovascular 
disorders, stress, fatigue, tension, irritability, inattention, 
tiredness, nervousness, headache, and arterial hyper-
tension9-11. Hearing loss can have consequences on the 
quality of life, affecting social relationships12. Moreover, 
these symptoms can impair learning development as 
a whole, thus affecting reasoning, content compre-
hension, and sound perception. 

Researchers report that noise-related injuries are 
the second main cause of hearing loss worldwide. 
However, they can be prevented by avoiding excessive 
noise exposure and especially wearing adequate 
protection13-15. Although research has demonstrated 
such results, the literature on young people’s behavior 
toward hearing care demonstrated their lack of concern 
with the issue. This reveals that insufficient actions 
address hearing care prevention and concern, despite 
of their knowledge that excessive PSD use may cause 
hearing problems2,3,16.

Thus, campaigns and programs have been carried 
out to raise the awareness of the world population of 
the risks of exposure to high sound pressure levels. 
Dangerous Decibels® is one such international program 
that stands out. Created in 1999, it aims to reduce 
the incidence of noise-induced hearing loss (NIHL) 
and tinnitus in children and adolescents. In 2015, the 
Brazilian Academy of Audiology partnered with the 
program, announcing its workshop and scientific 

papers, and making known information on intense 
sounds and their effects, especially NIHL and tinnitus 
(www.audiologiabrasil.org.br/ddbrasil)17.

An approach worth noting in Brazil is the “Projeto 
Jovem Doutor” (Young Doctor Project), which has a 
training program for elementary to high school students 
on health issues. It uses interactive tele-education with 
educational objects, in-person workshops, and an 
interactive learning and cultural workshop platform to 
spread acquired knowledge to the community18.

The school has been an important setting where 
health and education meet, promoting ample social 
action possibilities and health promotion and education 
activity strategies. Involving students in hearing health 
promotion initiatives help them reflect on their behaviors 
and change harmful habits1-3,19.

Thus, this study aimed to implement and assess 
hearing health interventions for students using 
Dangerous Decibels® activities in partnership with the 
Young Doctor Project, approaching NIHL prevention.

METHODS

The study was carried out in three school settings: 
two schools in inland São Paulo – a private (School 
1) and a municipal public school (School 2) – and 
a social institution for public school adolescents 
– Intermunicipal Consortium for Social Promotion 
(ICSP). It was approved by the Human Research 
Ethics Committee of the Dental School of Bauru at the 
Universidade de São Paulo (FOB/USP), Brazil, under 
evaluation report no. 77171117.0.0000.5417, CAAE 
56186221.6.0000.5417. The parents/guardians of 
participating minors signed an informed consent form, 
while the participants filled out an assent form. The 
study was conducted in partnership encompassing the 
Department of Speech-Language-Hearing Sciences 
at FOB/USP, the Municipal Department of Education, 
the Dangerous Decibels® Group at the Oregon Health 
& Science University (OHSU), and the Dangerous 
Decibels® Group of Brazil.

Sample

Altogether, 133 eighth graders of both sexes, 
aged 12 to 14 years, were invited to participate in the 
program and selected based on their interest and avail-
ability to participate in the program. Of the 133 students 
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invited, 46 began the study. Those who did not sign the 
informed consent and assent forms and did not answer 
all assessment questionnaires were excluded – five 
students were excluded for not answering all question-
naires, leaving a total sample of 41. 

Interventions
The interventions were based on the Young Doctor 

Project18 and classroom activities proposed by the 
Dangerous Decibels® Brazil Program17 and divided into 
four stages, as shown in Figure 1. 

Captions: ICSP = Intermunicipal Consortium for Social Promotion, SPL = sound pressure level, PSD = personal sound device.

Figure 1. Flowchart of the project

Stage 1 – In-Person Activity

Students participated in an in-person activity at their 
schools, using educational classroom material from the 
Dangerous Decibels® program. The activity was based 
on information encompassing:
• The paths of hearing.
• The dangerous sounds.
• The effects of dangerous sound exposure. 
• How to protect oneself from such sounds.

The researcher participated in the educator training 
program – Dangerous Decibels® international and 
Dangerous Decibels® Brazil.

The in-person activity took place in the classrooms 
during science classes. At ICSP, a partnership was 
made with a doctoral researcher, whose objective was 
to produce a documentary on earphone use. The said 
activity was included in the paper entitled “Education 
and health: Production of a transmedia documentary 
on adolescent hearing health”. The researcher and 
the science teacher conducted together the interactive 
actions proposed by the Dangerous Decibels® Brazil 
Program (Chart 1).
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Stage 2 – Creating Educational Objects

After Stage 1, schools spent 2 weeks developing 
educational material to spread the acquired knowledge 
to the school community. 

Students in school 1 made posters, helped by the arts 
education teacher, showing the content they learned as 
a means of researching and making auditory behaviors 
known. At another moment, a robotics student made 
a mannequin using the Dangerous Decibels® Program 
cookbook, which measures PSD sound pressure levels. 
The mannequin, named “Jefferson” by the students, 
was among the educational objects proposed by the 
Dangerous Decibels® Program and was used in various 
campaigns and projects at schools, the university, and 
the community. This activity aimed to measure the 
sound pressure levels of the young participants’ PSDs.

Students in School 2 and their science teacher 
developed a guide to present the program in Stage 3, 
while those at ICSP developed an electronic magazine 
and printed material, such as posters and banners, 
based on the content they learned in the in-person 
activity.

Chart 1. Interactive actions in modules of the hearing health intervention program

IA 1
What is sound?

The purpose of this activity was to teach students that:
• Sound results from vibrations.
• Sound vibrations are also called sound waves.
• There is no sound without vibration.
• Sound energy can be harmful and damage the ears.

Materials used: a tuning fork and a ping-
pong ball tied to a string.

IA 2
How do we hear?

The purpose of this activity was to teach students ear 
anatomy and physiology.

Materials used: an image of the ear anatomy.

IA 3
What are the hair cells?

The purpose of this activity was to help students understand 
how intense sounds can permanently damage cochlear hair 
cells.

Materials used: pipe cleaners, an image of 
a lit candle, and an image of hair cells before 
and after loud sound exposure.

IA 4
How intense is the 
sound?

In this activity, students began associating different sounds 
with different decibel levels.

Materials used: flashcards.

IA 5
Measuring SPL with a 
sound level meter

The purpose of this activity was to measure sound intensity 
with a sound level meter.

Materials used: a sound level meter and a 
hairdryer.

IA 6
How to wear earplugs

In this activity, students learned how to put earplugs on their 
ears.

Materials used: earplugs made of different 
materials.

IA 7
Time to act

The purpose of this activity was to demonstrate to students 
how peers pressure them regarding dangerous sounds 
and that they must make their own decisions in terms of 
individual behavior.

Materials used: flashcards and cards with 
the three ways to protect themselves from 
dangerous sounds.

Captions: IA = interactive actions, SPL = sound pressure level 

Stage 3 – Cultural Workshops
In this stage, students spread the acquired 

knowledge to all other students and the community 
through cultural hearing health workshops, organized 
by the students 1 month after the in-person activity, 
thus creating a collaborative learning network.

Stage 4 – Intervention Program Assessment
To assess the intervention, students answered a 

questionnaire developed by the Dangerous Decibels® 
Program, translated and adapted by Knobel and 
Lima20 (ANNEX 1). The questionnaire was adminis-
tered in three situations: before (pre-intervention), 
right after (post-intervention), and 4 months after the 
intervention21.

The questionnaires were measured on a Likert 
scale, with five possible scores: Never (1), Rarely (2), 
Sometimes (3), Often (4), and Always (5). The scores in 
questions 1, 6, 10, 11, 14, 16, 18, and 20 are inverted – 
i.e., Never (5), Rarely (4), Sometimes (3), Often (2), and 
Always (1).

Intervention effectiveness was determined by 
comparing the total questionnaire scores in the 
three situations (pre, post, and 4 months after the 
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“Jefferson” helped measure their PSD sound pressure 
levels. Thus, 390 students were involved in these 
actions.

School 2 had a “Projects Fair” involving the 
community. Students instructed visitors on “How to 
protect themselves from dangerous sounds”, based 
on texts they had produced. This activity involved 221 
middle school students.

Based on the knowledge they had acquired, ICSP 
students produced a web banner and an electronic 
magazine, which are available from https://seiusar-
fonedeouvido.wordpress.com/. They also measured 
the PSD sound pressure levels. The activities reached 
343 students.

The 41 students who participated in the intervention 
program were protagonists of knowledge – through 
cultural workshops, they spread what they had learned, 
involving a total of 954 students in the three schools. 

Auditory Health Intervention Assessment
Intervention effectiveness was determined by 

comparing the total questionnaire scores in the three 
situations (pre, post, and 4 months after intervention) 
in each school. A statistically significant difference in 
the mean scores between the groups was found in  
School 1 (Table 1). 

The assessment of the immediate intervention effec-
tiveness in each school revealed a statistically signif-
icant difference between pre- and post-intervention 
questionnaire scores in School 2, with increased results 
between them (Table 1).

Long-term effectiveness was assessed by 
comparing the questionnaire scores post and 4 months 
after the intervention, as well as pre and 4 months after 
the intervention, in each school. The results demon-
strate a statistically significant difference between 
questionnaire scores post and 4 months after the inter-
vention in School 2. As for ICSP, there was a statisti-
cally significant difference between the questionnaires 
pre and 4 months after the intervention, as shown in 
Table 1. Questionnaire results significantly increased 4 
months after the intervention.

intervention). Immediate effectiveness was assessed by 
comparing the total questionnaire scores pre- and post-
intervention, while long-term intervention effectiveness 
was assessed by comparing the total questionnaire 
scores pre and 4 months after the intervention, as well 
as the scores post and 4 months after the intervention. 
The questionnaire scores of each school were also 
compared in the three situations.

The questions were grouped into four domains: 
Auditory Perception, Knowledge, Behavior, and Barrier 
– Perception is addressed in questions 1, 6, and 11; 
Knowledge, in questions 2, 3, 4, 8, 9, 10, 12, and 13; 
Behavior, in questions 5, 7, 14, 15, 17, and 19; and 
Barrier, in questions 16, 18, and 20. The scores were 
also compared between the domains in the three situa-
tions: pre, post, and after 4 months.

Result analysis
Data were analyzed with normality and homogeneity 

tests to verify the normal distribution. The repeated 
measures analysis of variance (ANOVA) was conducted 
in the cases that met the principles, whereas the 
Friedman nonparametric test was used in those that 
did not meet the principles. Schools were compared 
with the Tukey´s test. The significance level was set at 
p < 0.05.

RESULTS
After the student training program had finished and 

the educational objects had been developed, each 
participating school carried out cultural workshops. 
They aimed to spread the knowledge acquired by 
students to their peers, teachers, school employees, 
and the community through interactive and participative 
actions planned by them and the school coordinator, 
supervised by the researcher. During the workshops, 
participating students conducted activities involving the 
other students at school.

School 1 students participated in “Health Week”, 
throughout which the posters they had developed were 
on display. They also conducted an interactive activity 
for elementary and middle school students, in which 

about:blank
about:blank
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The questions were classified per domain 
(Knowledge, Auditory Perception, Behavior, and 
Barrier). Table 3 presents a descriptive analysis of the 
domains in the three situations (pre, post, and 4 months 

after the intervention) involving all students. There was 
a statistically significant difference in the mean scores 
of Knowledge, Behavior, and Barrier between the three 
situations.

Table 1. Comparative analysis of the questionnaires between the three situations in each school

Schools N Situations Mean SD p-value

1 20
prea 67.2 7.5 < 0.001ab

< 0.001ac

< 0.001bc

postb 77.3 8.4
after 4 monthsc 71.8 7.2

2 14
prea 63.7 6.5

< 0.001ab

< 0.001bc
postb 74.7 6.3

after 4 monthsc 67.0 6.7

CIPS 7
prea 57.2 8.7

< 0.001acpostb 69.7 10.7
after 4 monthsc 74.8 7.3

Captions: ICSP: Intermunicipal Consortium for Social Promotion; ANOVA statistical test; p < 0.001 (statistically significant); N = subjects; SD = standard deviation; 
values superscript with letters a, b, and c represent the results of groups with a statistically significant difference; pre = before the intervention; post = right after the 
intervention

The comparison between questionnaire results pre, 
post, and 4 months after the intervention involving all 

students revealed a statistically significant difference in 
the mean scores between the groups (Table 2).

Table 2. Comparative analysis between questionnaire results pre, post, and 4 months after the intervention

Situations N Median Q1 Q3 p-value
Pre 41 64.0 57.0 71.0

<0.001*Post 41 75.0 70.0 79.0
After 4 months 41 71.0 65.5 76.0

Captions: * Friedman statistical test; p < 0.001 (statistically significant); N = subjects; Q1=first quartile; Q3=third quartile; pre = before the intervention; post = right 
after the intervention.

Table 3. Descriptive analysis of the domains pre. post. and 4 months after the intervention

Domain N Situation Results p-value

Knowledge 41
Pre 28.3 (5.2) 1

<0.001*Post 33.5 (4.7) 1

After 4 months 31.2 (4.2) 1

Auditory Perception 41
Pre 12 (11/14) 2

0.941**Post  12 (10.5/14) 2

After 4 months 12 (11/14) 2

Behavior 41
Pre  14 (13/17.5) 2

<0.001**Post 19 (15/22) 2

After 4 months  17 (14.5/19) 2

Barrier 41
Pre 9 (7/11) 2

<0.001**Post 11 (9/12) 2

After 4 months  10 (8.5/13) 2

Captions: 1result presented in mean values (SD= standard deviation); 2result presented in median values (Q1=first quartile/ Q3=third quartile); *ANOVA statistical test; 
**Friedman statistical test; N = subject; pre = before the intervention; post = right after the intervention.
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from pre- to post-intervention and was maintained 4 
months after it (Figures 2, 3).

A percentage analysis of questions 15 and 17 
(which address earplug use) was performed regarding 
the three situations. The percentage had increased 

Table 4. Comparative analysis between the domains in the three situations

Domain pre x post pre x after 4 months post x after 4 months
Knowledge < 0.05* < 0.05* < 0.05*
Behavior < 0.05* < 0.05* > 0.05
Barrier < 0.05* < 0.05* > 0.05

Captions: Tukey´s statistical test; p < 0.05* (statistically significant); pre = before the intervention; post = right after the intervention.

Caption: Y-axis: comparative percentage of answers in situations; pre = before the intervention; post = right after the intervention; after 4 months = 4 months after the 
intervention.

Figure 2. “If you went to a music concert with very loud music or a party with your friends, would you wear earplugs?”
Analysis of the total percentage between the situations (pre, post, and after 4 months)
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separate school results demonstrates that Schools 1 
and 2 had quite similar scores. The same was true for 
the total result analysis regarding the three situations 
in all schools. As for ICSP, the questionnaire score 
increased 4 months after the intervention, as shown 
in Table 1. Despite not being assessed, this school 
had a different approach to the in-person activity, in 
which students developed a transmedia documentary. 
These data may have resulted from their involvement in 
producing the documentary. The comparison of results 
pre and 4 months after intervention between schools 
revealed a significant difference between School 1 
and ICSP. Such results were not found in other studies 
conducted by researchers who used the Dangerous 
Decibels® Program approach. Immediately increased 
results, maintained 4 months after the intervention, 
were reported in international studies and the Brazilian 
version of the Dangerous Decibels® Program20,21,30-32. 

The analysis of the separate domains showed a 
statistically significant difference in Knowledge, which 
agrees with the findings of the creators of the Dangerous 
Decibels® Program21. The immediate results in Behavior 
and Barrier also increased and were maintained 4 
months after the intervention. These findings were 
likewise reported in related studies, whose participating 
students increased their questionnaire results from pre 

DISCUSSION

The students’ effective participation with questions 
and comments was essential to their motivation and 
interaction with the researcher. Other studies point out 
that such a contact increases the students’ interest, 
contributing to better intervention results22. These data 
agree with studies conducted by researchers who 
used Dangerous Decibels® program activities20,21 and 
verified that interpersonal educative interventions like 
the classroom program are more effective and have a 
greater long-term impact than self-learning experiences.

Following the Young Doctor Project approach, 41 
participating students produced educational objects 
to promote hearing health, creating strategies to 
spread the acquired knowledge to the community, 
and involving 954 students in the three schools. Other 
papers likewise conducted such workshops on various 
topics, stimulating the protagonism of young people 
through active methodologies to encourage health 
behavior changes. These studies reached more than 
10,000 people, including parents, teachers, students, 
and the community, who received knowledge through 
the actions they carried out2,20,22-29.

Even though the study was conducted in schools 
with different teaching methodologies, comparing 

Caption: Y-axis: comparative percentage of answers in situations; pre = before the intervention; post = right after the intervention; after 4 months = 4 months after the 
intervention.

Figure 3. “How often do you wear earplugs in noisy places?”
Analysis of the total percentage between the situations (pre, post, and after 4 months)
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to immediately after the intervention, maintaining them 
4 months afterward20,21,30-32. On the other hand, there 
was no difference in Auditory Perception between the 
three situations, as shown in Table 3. 

Concerning the students’ behavior, 0% of them 
wore earplugs at concerts or parties with loud music 
before the intervention; this result increased immedi-
ately after it (19.5%) and decreased again 4 months 
afterward (4.8%). The same happened in the question 
on wearing earplugs in noisy situations, although the 
result remained 4 months after the intervention (9.75%), 
as seen in Figures 2 and 3. These findings corroborate 
studies that used the Dangerous Decibels® Program 
approach. Those conducted by Brazilian researchers20 
verified that students did not know what earplugs are 
and few used them only in noisy situations – e.g., when 
they visited their parents at work.

The results of this study agree with other ones 
that used the educational classroom strategies of the 
Dangerous Decibels® Program, in which hearing health 
education included in the activities of elementary 
and middle school students can effectively increase 
the knowledge, attitudes, and behaviors toward 
dangerous sound exposure and hearing protection 
strategies20,21,30,31. 

Despite the low adherence of students to the educa-
tional interventions due to the parents’ lack of under-
standing of the informed consent and assent forms, the 
results made clear that the 41 participants involved in 
the actions changed their attitudes toward potentially 
dangerous sounds. 

Hearing health intervention programs for students 
must be carried out by audiologists or other profes-
sionals of related areas, involving the schools and 
families. Auditory risks are present in young people’s 
routine situations, including environmental noise, 
leisure activities with music, PSD use, and so forth. 
The students’ active participation as protagonists helps 
raise their awareness and thus change inadequate 
habits1-3,8,20,21,26,27,31,33-35.

Nevertheless, habits are known to change gradually. 
Therefore, the researchers point out the importance of 
conducting continuous educational actions to address 
young people’s auditory behavior1,2,35-40.

CONCLUSION
The combination of the Young Doctor Project 

approach and the educational objects of the Dangerous 
Decibels® Program was important to the effectiveness 
of hearing health educational interventions for young 

people. Joining these two programs encouraged the 
students’ protagonism through interactive actions and 
cultural workshops, aiming at the greater involvement 
of the university with the community. The results show 
that students got involved in the actions and changed 
their attitudes toward potentially dangerous sounds. 
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ANNEX 1 – QUESTIONNAIRE ADMINISTERED BEFORE, AFTER, AND 4 MONTHS AFTER THE INTERVENTION

QUESTIONNAIRE 

Name: ____________________________________________ Age:________ Grade:_________ Date: ________________ 

1. In the last month, were you near loud sounds that made your ears ring?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

2. Can earphones with loud music damage your ears?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

3. Can traffic noise damage your ears?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

4. Can music concerts damage your ears?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

5. Do you usually protect your ears from loud sounds?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always
 
6. Do you hear ringing or buzzing sounds in your ears or head?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

7. Do you think your friends consider it important to protect their hearing?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

8. Listening to extremely loud sounds even once can cause hearing loss.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

9. Very loud sounds can damage small hair cells in the inner ears.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

10. Being near loud sounds for a long time gets your ears used to them and protects your hearing.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

11. My ears can stand loud music more than other people’s ears.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

12. If it’s going to cause me hearing problems, it’s not so good to listen to music.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

13. If I have hearing problems, it will be difficult to understand what people say.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

14. I don’t usually turn the music volume down, even when I know it’s too loud.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

15. If you went to a music concert with very loud music or a party with your friends, would you wear earplugs?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always
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16. I’d look weird if I wore earplugs in noisy environments.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

17. How often do you wear earplugs in noisy places?
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

18. My friends would tease me if I wore earplugs. 
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

19. I can put on earplugs on my own, without any help.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always

20. It’s difficult to put on earplugs.
☐ Never    ☐ Rarely    ☐ Sometimes    ☐ Often    ☐ Always
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