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Aims Teenagers experience hearing loss due to exposure to loud noises. This study aimed
to explore the effect of educational intervention on hearing health literacy in boy students.
Materials & Methods This research was conducted experimentally on high school boy
students in Sanandaj, Iran, in 2021. Using multi-stage cluster sampling, eight schools with
40 students were randomly selected for each group. Data were collected using a researcher-
made questionnaire with 42 questions assessing hearing-related health literacy. The
intervention group received six sessions of 50-65 minutes of virtual education. Measures
were administered prior to the intervention and at a two-week follow-up. The educational
content was designed based on reliable sources and according to general, specific, and
behavioral goals. Data were analyzed using SPSS version 23.

Findings Before the intervention, there was no significant difference between the intervention
and control groups in their average scores in the domains of ear and hearing-related health
literacy. After the educational program, the ear and hearing-related health literacy scores
of the intervention group significantly improved (p<0.05) as follows: mean comprehension
and evaluation skills (from 43.8+18.6 to 81.3+10.6), communicating skills (from 49.8+8.9 to
66.3+6.9), and the ability to apply hearing health information (from 25.6+14.5 to 56.9+11.9).
Conclusion Virtual education is effective in increasing ear and hearing-related health literacy
among school students.
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Introduction

According to the World Health Organization (WHO),
1.1 billion young people aged 12 to 35 years are at
risk for hearing loss (HL) or reduction because of a
lack of sufficient education, dangerous and
unprotected use of music devices, and exposure to
high noise from music players and places that emit
intense noise [Y. The survey conducted in Iran
showed that 13.5 people out of every 1000 people
suffer from one of the disabilities, including deafness
and HL [2l. Another study in Iran reported adequate
ear and hearing-related health literacy in 2.8% of
samples and inadequate in 97.2% B31. According to the
estimate of the WHO, at least half of the cases of
deafness and HL worldwide can be avoided through
prevention, early detection, and appropriate
management (1],

Exposure to loud noise can result in physical,
psychological, socioeconomic, and intellectual health
problems, as well as decreased productivity and
academic performance [4. Improper use of music
players has destructive effects on hearing, and in
people who listen to music daily for at least one year
with an intensity of more than 50% of the output of
the device, the threshold of cochlear hair cell damage
is reduced 1. HL caused by noise is increasing among
young people who are exposed to noise from
recreational situations and music devices due to a
lack of awareness or misconceptions about the effects
of exposure to noise 6. The potential for portable
listening device (PLD) use to cause music-induced
hearing loss (MIHL) has recently been raised as a
public health concern [7l. Currently, a considerable
body of research has established that exposure to
loud sounds and music can have a significant and
detrimental effect on the auditory system. In
addition, the current generation of PLDs is capable of
producing output levels high enough to elicit MIHL
with prolonged exposure [8-10],

In recent years, the field of hearing and related
problems has been the focus of Iran's health
policymakers, and related statistics report a high
prevalence (about 5-6%) of HL in Iran (2). The state
of health literacy in the field of ear and hearing care
is unfavorable in Iran (5, 6). The results of a survey
showed that the level of health literacy related to ears
and hearing among Iranian youths and adolescents
and the skills in the field of ear health literacy,
including searching, understanding, evaluating, and
using information and services related to ear health,
were insufficient or low Bl. Young people frequently
have no idea that they are losing their hearing (5).
Personal listening devices, such as mobile phones,
can lead to dangerous levels of noise exposure,
especially among users who listen at high volumes for
extended periods, putting children and teenagers at
risk for long-term HL [11],

Therefore, there is a need for new approaches to
maintain and promote hearing health and prevent
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and manage ear diseases. This approach emphasizes
the implementation of promotional programs to
promote public awareness and increase hearing
health literacy (HHL) and prevention and early
detection of HL [3.12],

People in an empowered society have the cognitive
skills to recognize and address health problems 131,
Health literacy refers to making informed decisions,
gathering the data needed to address a health issue,
obtaining relevant information, evaluating its quality,
and choosing the best way to apply it{4l. The idea of
health literacy has grown, and it now covers more
than just being able to read and write [15]. Health
literacy combines interactive health promotion skills
and reading and writing competence. It is the ability
to access, interpret, and use fundamental health
information and services to promote health [16],
Epidemiologic surveys of HL in different parts of the
world and among different ethnic groups with widely
varying marital habits, socioeconomic status, and
environment help understand its frequency in
specific areas and its predisposing factors [12l.
Adolescents and youth learn healthy habits and
behaviors; therefore, suitable treatments can reduce
the negative effects of low HHL in this group.
Teenagers and young people are more exposed to
loud music and improper use of hands-free. This
study explored how an educational intervention
affects ear and hearing-related health literacy in boys
from Sanandaj.

Materials and Methods

Study design and population

This experimental study was conducted in Sanandaj,
west of Iran, in 2021. Schools were selected by
random cluster sampling from two districts (in terms
of socio-economic context) of Sanandaj so that eight
high schools were selected from districts. Ten
students from each school were randomly selected
from the list of all students. Based on Martin et al.'s
study, who reported a 30% increase in awareness (as
the proportion of the desired outcome in the
intervention group), and considering a confidence
interval of 95%, a power of 20%, and the following
formula, from each selected school, 40 students were
randomly selected (40 cases per group):
n=(z1l-a/2+z1-B)2 [plql+p2q2]/(p1l-p2)2
(z1l-a/2+21-B)2=7.85

Where, P1 represents the proportion of the desired
outcome in the intervention group (30%) and P2 is
the proportion of the desired outcome in the control
group (10%); assuming a 30% increase in the
intervention group and 10% in the control groups,
the minimum sample size was estimated to be 36
people in each group, and finally, 40 people were
considered for each group.

Method

Inclusion criteria were having a smartphone,
informed consent, and willingness to participate.
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Before the study, students were made aware of its
goals. Also, parents and students signed consent
forms. The ethics committee of the Kurdistan
University of Medical Sciences authorized the study
(IR.MUK.REC.1400.101). The Kurdistan Education
Department allowed the research to be performed in
four male high schools. Intervention and control
groups received self-reported questionnaires. Two
weeks after the last educational session, the
questionnaires were re-distributed among the
intervention and control groups.

Research tools

The required data were obtained using a researcher-
made questionnaire. The content and face validity of
the questionnaire were checked using the viewpoints
of six experts related to the health fields of hearing
and health education. Using a literature review based
on the general framework of the Test of Functional
Health Literacy in Adolescents (TOFHLA) (13, 14) as
well as ear and hearing-related health literacy (7, 15-
19), the primary items of the instrument were
collected.

The primary items were developed to include the
three skills of applying hearing health information,
communicating, and comprehension and evaluation.
After preparing the initial version of the
questionnaire, which had 44 questions, 39 items
were confirmed based on content and face validity.
These 39 questions contained three questions about
demographic information, 14 questions about the
ability to apply hearing health information, 13
questions about communicating skills, and 12
questions about comprehension and evaluation
skills. The content validity index (CVI) and content
validity ratio (CVR) were computed.

To determine the CVR, items with the range
(necessary, not essential, but useful, not necessary)
were reviewed according to the Lawshe table, and
items with a CVR value greater than 0.99 were
preserved. To calculate the CVI, questions with a CVI
greater than 0.7 were retained using Waltz and
Bausell's CVI. According to Cronbach's alpha, the
questionnaire's general validity and reliability were
0.84% and 0.86%, respectively. The three domains
were scored on a 5-point Likert scale (from strongly
agree to strongly disagree). A score of 100 was given
to always/strongly agree, 75 to often agree, 50 to
sometimes/relatively agree, 25 for rarely disagree,
and zero to never or strongly disagree.

Intervention

This study was conducted online due to the spread of
COVID-19. Educational programs were implemented
through WhatsApp and groups named "School
Research Team" were formed separately for each of
the intervention schools on this app. A pre-post-test
was considered, the students were given instructions
on how to complete the questionnaire. The
intervention group received six sessions of 50-65
minutes of virtual education. The educational content
contained topics about ear and hearing-related
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health literacy [17-21], The topics included information
about the ear and auditory system, noise and its effect
on the hearing system, symptoms of HL, preventive
recommendations, dangers of personal listening
devices, symptoms that may be an early indication of
HL (e.g. tinnitus), and some methods of reducing
mental conflicts.

The educational interventions also aimed at
informing students of the measures that can be taken
to reduce exposure to loud sounds, such as reducing
the volume and time of exposure, reducing unsafe
exposure to sounds, and giving advice for safe
listening in accordance with the listening safe
guideline (WHO) (221,

This intervention also addressed the relationship
between normative or incorrect attitudes as well as
peer effects on reducing the likelihood of music-
induced HL. Educational videos, audio files,
pamphlets, educational slides, and educational tracts
were used as educational material. Education was
presented with an interval of one week to allow
questions and mutual feedback. The control group
received no educational sessions but received the
educational pamphlets after the administration of the
final follow-up questionnaires.

Data analysis

Data were analyzed using SPSS 23 software and
described by descriptive statistics, including absolute
and relative frequency, mean, and standard
deviation. The Kolmogorov-Smirnov test was used to
check the normality of the data and the Mann-
Whitney U test was used to compare quantitative
variables between the two study groups. A
significance level of less than 0.05 was considered.

Findings
The average age of students in the intervention and
control groups was 14.08+0.83 and 14.08+0.83
years, respectively. There was no statistically
significant difference between the intervention and
control groups in terms of age (p=0.054), grade
(p=0.014), and the source of students' hearing
information (p=0.94).
The frequency distribution of students' answers to
the related hearing health literacy questions before
and after the intervention is shown in Tables 1 and 2.
After the intervention, hearing health literacy
improved and increased significantly in all areas.
Before the intervention, there was no significant
difference between the two groups in terms of the
mean score of the students in the domains of ear and
hearing-related health literacy (applying hearing
health information, communicating, and
comprehension and evaluation; p>0.05).
After the intervention, the mean score of applying
hearing health information in the intervention group
was 56.9+11.9, which was significantly higher than
the control group (28.4+13.2), and the difference was
statistically significant (p<0.001).
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Table 1) Students' mean scores for comprehension and evaluation skills before and after the intervention in the intervention group
Students' answers
Questions Stage SO Agree LE R Disagree St.rongly
Agree No. (%) agree No. (%) Disagree
No. (%) ) No. (%) ’ No. (%)
. . . . .. . Pre-test  4(10) 11(27.5) 5(12.5) 14(35)  6(15)
Hearing low/stifled tones is a sign of hearing impairment Post-test 9(22.5) 19(475) 0 8(20) 4(10)
Lo . . . Pre-test  2(5) 3(7.5) 3(7.5) 16(40)  6(15)
Ringing in the ear is a sign of hearing loss Post-test 10(25) 19(475) 0 9(22.5)  2(5)
Hearing impairment can lead to increased volume demands on Pre-test  4(10) 5(12.5) 11(27.5) 10(25) 10(25)
TV/radio Post-test 15(37.55) 15(37.55) 2(5%) 3(7.5) 5(12.5)

. . Pre-test  6(15) 5(12.5) 8(20) 12(30)  9(22.5)
Hearing problems caused by noise can be prevented Post-test 19(47.5) 13(32.5) 0 6(15) 2(5)
Sound intensity increases and decreases in intensity, making it Pre-test  2(5) 3(7.5) 7(17.5%) 23(57.5) 5(12.5)
worse Post-test 19(47.5) 13(32.5) 0 6(15) 2(5)

The loudness level of sound affects hearing Pre-test 0 2(5) 5(12.5) 12(30) 21(52.5)

Table 2) Frequency of the intervention group students' responses to questions about applying hearing health information and

communicating skills before and after the intervention

Stage
. . . Always Often Sometime Rarely Never
Applying Hearing Health Information No. (%) No.(%) No.(%) No.(%) No.(%)
. Pre-test 13(32.5) 7(17.5) 11(27.5) 5(12.5) 4(10)
When going to a loud concert, I use ear protectors Post-test 8(20) 3(7.5)  7(17.5) 12(30)  10(25)
. Pre-test 8(20) 9(22.5) 1(2.5) 15(37.5) 7(17.5)
When going to a loud concert, I use ear protectors Post-test 15(37.5) 14(35) 8(20) 2(5) 1(2.5)
Paying attention to signs and flyers warning of loud noise and using Pre-test 0 11(27.5) 17(42.5) 8(20) 4(10)
hearing protection Post-test 6(15) 14(35) 19(47.5) 1(2.5) 0
T, . Pre-test 4(10) 9(22.5) 12(30) 5(12.5) 6(15)
If I feel frequent ringing in my ears, I will go to the doctor Post-test 7(17/5) 12(30) 16(40) 5(12.5) 0
I go to the doctor to control my hearing if I need to repeat Pre-test 10(25) 8(20) 6(15) 7(17.5) 9(22.5)
conversations Post-test 13(32.5) 11(27.5) 9(22.5) 4(10) 3(7.5)
Communicating Skills
.. Pre-test 0 0 14(35) 26(65) O
I ask a doctor or health worker about tinnitus Post-test 10(25) 9(22.5) 17(42.5) 4(10) 0
I ask the doctor or health worker to take responsibility for Pre-test 3(7.5) 5(12.5) 15(37.5) 12(30) 5
protecting my ears Post-test 8(20) 11(27.5) 20(50) 1(2.5) 0
I seek advice from a doctor or health worker to reduce mental Pre-test 4(10) 11(27.5) 13(32.5) 4(10) 2(5)
conflicts Post-test 9(22.5) 15(37.5) 15(37) 1(2.5) 0
. . L Pre-test  2(5) 4(10)  8(20) 11(27.5) 5(12.5)
I ask the doctor or my family about hearing the voice in a murmur Post-test 9(22.5) 12(30) 15(37.5) 4(10) 6(15)
I ask a doctor or healthcare worker about hearing loss caused by Pre-test 2(5) 5(12.5) 17(42.,5) 10(25) ©
loud noises Post-test 8(20) 9(22.5) 20(50) 2(5) 2(5)
Table 3) Comparison of mean scores (range: 0-100) of ear and hearing-related health literacy from pre-test to post-test
Intervention group Control group
Ear and Hearing-Related Health Literacy Stage (N=40) (N=40) p-valuec
Mean (SD) Mean (SD)
Applying hearing health information Pre-test 25.6%(14.4)2 26.5+(14.20) 0.68
Post-test ~ 56.9+(11.9) b 28.4+(13.2)= 0.0001
Communicating skills Pre-test 49.8+(8.9)2 50.2+(8.0)2 0.87
Post-test  66.3(6.9)b 50.7+(8.2)=  0.0001
Comprehension and evaluation skills Pre-test 43.8+(18.6)2 43.5+(13.5)2 0.99
Post-test ~ 81.3%(10.6)° 42.3%(14.4)= 0.0001
. . Pre-test 39.7+8.52 40.1+6.22 0.49
Total score of ear and hearing health literacy Post-test  68.246.1b 40.547.7b 0.0001

a=Difference between groups at pre-test was not significant (NS), b= Difference between groups at post-test was significant, c=sMann-Whitney U test.

Also, the mean score of communicating skills and
comprehension and evaluation in the intervention
group was significantly higher than in the control
group (p<0.001). Unlike the control group, after the
educational program, the ear and hearing-related
health literacy scores of the intervention group
improved, and the difference between the scores
before and after the intervention was significant
(p<0.001). Table 3 shows the comparison of the mean
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scores of ear and hearing-related health literacy
during the pre-test to the post-test.

Discussion

Hearing health literacy has been studied in an effort
to gain a greater understanding of it. No study has
investigated hearing health literacy programs for
Iranian boys. Our findings may provide detailed
information for health promotion planners regarding
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hearing-related health literacy and appropriate
interventions. The results of this research may have
critical implications beyond the creation of
interventions to enhance the auditory and hearing
health of [ranian students. Many younger individuals,
for instance, inaccurately attribute HL to old age.
Another example is that if a person's right earrings, it
is a sign of receiving happy news, and for the left ear,
it is a sign of receiving bad news in Iranian culture.
After the intervention, a significant proportion of the
students' perceptions positively changed in this
regard, and they perceived ear ringing as a sign of HL
(before the intervention, 5% of students agreed,
which after it, reached 29%). Understanding the
frequency of HL in specific areas and among specific
ethnic groups with widely varying habits,
sociocultural status, and environment is aided by
global and ethnically diverse HL prevalence surveys,
which also contribute to general knowledge about
the predisposing factors of HL [23.24], [ran is a Muslim
country, and in this cultural environment, the
existence of dance clubs is prohibited. As a result,
young people may try to experience pleasures that
have normative limits with music players that are
very loud and change their intensity in short
intervals. Their interest is experiencing excitement
and they are either unaware of its consequences or
do not take its consequences seriously. The
percentage of agreement with the negative
consequences of changing the sound intensity
increased from 5% to 32%.

Users of portable listening devices report them as a
means of modulating their emotional states [25-27]. The
loud volume of music, as a component of teenage
culture, acts as a symbol of transgression and
estrangement from an older generation [7l. As a
distinguishing characteristic of teenage identity or as
a potent stimulant for mood alteration, loud music is
enjoyed and tolerated more by adolescents and
young adults than by children and older people [25 28];
listening to loud music is a popular pastime among
today's youth as a means of relieving stress [251. The
current intervention program advises students to
address their mental conflicts by seeking guidance
and counseling from healthcare professionals and
parents instead of listening to loud music. Several
techniques were also instructed to reduce mental
dissonance. Asking a doctor for advice to get rid of
mental conflicts, instead of listening to loud music
improved from 28% to 39%, resulting in an
improvement of 11%. The results offer insights into
the personal factors that affect adolescents' use of
loud music as a means of regulating their emotions.
The implementation of educational interventions led
to noteworthy enhancements in the intervention
group's comprehension and evaluation,
communication, and ability to apply hearing health
information skills in comparison to the control group.
These findings are in line with previous studies that
have demonstrated the notable impact of education

Health Education and Health Promotion

Bahmani et al.
on students' attitudes, perceptions, intentions, and
motivation concerning recreational noise exposure
[29],

Other research findings indicated that educational
programs in the field of hearing protection had a
positive impact on the knowledge levels of students
and teens [23 29311, Young adults and teenagers may
not be aware of the risks associated with noise (30).
According to research by Seedat et al., more than a
quarter of health science students thought they
would not need to worry about tinnitus or HL until
they were much older. Their research indicated that
a significant proportion of students in the health
sciences field held the belief that concerns regarding
tinnitus or HL would not be relevant until a later
stage in life. Specifically, more than 25% of the
participants expressed this viewpoint 32, Therefore,
if people are educated, they might be able to prevent
unfavorable outcomes associated with their hearing
health. This shows the importance of making the
public informed about the importance of protecting
their hearing [33-35],

False beliefs about peer behavior are an example of a
socially normative issue that must be addressed in
any intervention [36 371, Adolescents have no social
motivation to minimize their exposure if they think
all of their peers are listening loudly. Therefore, we
paid attention to the influences of normative views
and peers in the education program. For example,
discussing the consequences of high-decibel noise
with peers, talking about the harmful effects of loud
noise with friends, and telling peers that good
hearing means not having a hearing problem were
included in the curriculum. In addition, discussing the
dangers of loud decibels with peers, warning them
that good hearing is not indicative of no hearing
impairment, and telling peers that good hearing is not
indicative of no hearing impairment were included in
education programs.

No similar study explored the HHL domains in Iran,
except for a cross-sectional by Shams et al. [31. Due to
the questionnaire's similarities, some of the present
study's findings are compared to that study. Before
the instruction, the mean HHL scores of the
intervention and control groups were 39.7+8.5 and
40.1+6.2, respectively. Shams et al. found a mean
HHL score of 30.81£3.75 among a sample of 4890
Iranian youth Bl Our findings confirmed their
findings that students were weak in comprehension
and evaluation, communication, and hearing health
information application. Shams et al. revealed that
women had a significantly higher degree of adequate
HHL compared to men. However, insufficient HHL
was reported by both genders. Because our study was
an intervention on male students, the effect of gender
on HHL cannot be compared to the study by Shams et
al. The prevalence of HL in the population of
adolescents and young adults in Iran is generally low
BB1. These findings suggest that young Iranians (12-25
years old) may be at risk for developing ear and
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hearing problems. As such, these findings highlight
the need for considering all dimensions of health
literacy when designing interventions that improve
HHL among young Iranians. Differences in the study's
methodology make it difficult to derive public health
implications. Nevertheless, the integration of these
initiatives into our training programs promises to
increase the effectiveness of the hearing training
program.

Our findings demonstrated that virtual education
increased ear and hearing-related health literacy in
school students. Therefore, interpersonal interactive
educational interventions are more successful and
continue longer than internet-based education, and
they can effectively improve school students' hearing
health literacy [38l. Adolescent interventions should
be monitored over time to ensure that improvements
in hearing health literacy are maintained.

Conclusion

Education enhances hearing-related health literacy.
Young people in Iran have a generally poor
knowledge of ear and hearing health. The findings of
our study indicate that maintaining a healthy ear
should be prioritized and appropriate measures
should be taken to prevent this non-contagious
health issue. Our results show that protecting healthy
hearing and preventing this non-communicable
disease should be a top priority. Our six sessions of
instructional interventions improve schoolchildren's
ear and hearing health literacy. This result may
contribute to future studies and intervention
development.
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