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INTRODUCTION

The cleaning of the ear canal very important, cleanliness and ear health need to be maintained as
well as possible so that the function of the ears are perfect (Poulton et al., 2015). Hearing loss and
diseases of the outer, middle, and inner ear can be caused by a lack of attention to maintaining ear
hygiene. The accumulationof ear wax in the external ear canal interferes with sound conduction,
which results in decreased hearing acuity, irritation and discomfort(Rodriguez et al., 2022). The
results epidemiology study showed that 30.5 % of the Indonesian children population had wax
plugs, in many Public Health Center the epidemiology was significantly increased (Najwati et al.,
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2019). From these data, it can be concluded that cerumen impacted is still a problem for Indonesian
society.

Cotton bud is a simple device as the top choice (83.4%) used in ear cleaning because they
are neat, cheap, and available in various shops such as mini markets, pharmacies, and
supermarkets (Adegbiji & Aremu, 2018). However, the use of cotton buds that are too frequent
will cause various kinds of problems, and potentially dangerous from minor to severe injuries.
There were widely documented complication, which include ear canal trauma, traumatic tympanic
membrane, impacted cerumen, infection, laceration, and retention of the cotton bud (Aisyah et al.,
2014; Taheri et al., 2017).

Under normal circumstances, cerumen will not accumulate in the ear canal because the ear
has its mechanism to remove the wax. The chewing and swallowing movements support the
mechanism of its expenditure carried out by the jaws and the influence of the direction of skin
growth (Rodriguez et al., 2022). This mechanism makes cerumen in the ear canal in a balanced
amount(Poulton et al.,, 2015). The low public knowledge about the natural mechanisms for
removing cerumen means that many people still clean their ears using cotton buds (Amutta et al.,
2013).

Medical students are expected to have better knowledge of hygiene, including the
mechanism of cerumen removal and the risks of cotton bud use. However, many individuals still
practice self-ear cleaning, with cotton buds as the most common tool, and misconceptions persist
even among healthcare workers who consider it beneficial. This reflects a gap between knowledge
and actual behavior, as well as limited awareness of safe ear hygiene. Moreover, addressing
cerumen impaction in medical students is important, as they represent future healthcare providers
who will influence patient education and clinical practice. If improper practices persist at this level,
it may contribute to the continuation of unsafe ear care behaviors in the wider community.
Therefore, this study aims to examine the relationship between knowledge of earwax cleaning and
the grade of cerumen impaction among medical students at Universitas Muhammadiyah
Yogyakarta, to determine whether knowledge is associated with appropriate ear cleaning practices.

RESEARCH METHOD

This research is observational analytic with a cross-sectional research design. This research was
conducted on July 16-23, 2021, at the Muhammadiyah University of Yogyakarta. Sampling was
taken using the simple random sampling method with 37 students as respondents included in the
inclusion criteria. The inclusion criteria were medical students from the class of 2018 who were
actively enrolled, had completed the sensory block (which includes ear health education), were
willing to participate until the end of the study, and had ear disorders but were not currently
undergoing treatment. The selection of this specific participants was based on their prior exposure
to sensory block learning, ensuring that participants had received formal education related to ear
health. The relatively small sample size (n = 37) may reduce the statistical power of the analysis,
limiting the ability to detect significant associations between variables. Therefore, the results
should be interpreted with caution. The dependent variable in this study was cerumen level, and
the independent variable was knowledge about earwax cleaning habits.

Data was collected using a questionnaire distributed using a Google form, and an ear
examination was carried out using an otoscope to see the cerumen level. Classification of cerumen
based on what was mentioned by Manchaiah et al., 2015, it can be said that a person has grade 1
cerumen if, during an otoscopic examination of the ear, the tympanic membrane is seen in its
entirety and there is no cerumen covering it. In grade 2 cerumen, when the tympanic membrane is
seen two-thirds of the way, you can find ear wax, both wet and dry, with a non-occlusive type.
Whereas in grade 3 cerumen, the tympanic membrane appears tiny or even not visible with the
occluding type of ear cerumen, and in grade 4 cerumen, the tympanic membrane is wholly closed
with ear wax covering the ear canal.
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The data that has been obtained is then analyzed using Chi-Square to analyze whether
there is a relationship between the level of knowledge and the state of cerumen level. A significant
limit value of p <0.05 with a 95% confidence interval.

RESULTS AND DISCUSSIONS

Characteristics and Behavior of the Respondents

The distribution of the characteristics and behavior of the respondents can be seen in Table
1. The total number of respondents in this study was 37 people, dominated by the age of 21 years,
with a total of 19 people (51.5%). This research was also dominated by female respondents, 30
people (81.1%). The ear-cleaning tool that was most chosen by respondents in this study was cotton
buds, with a total of 25 people (67.6%), with the most frequent ear-cleaning frequency being once a
week, with a total of ten people (11.30%).

Table 1. Distribution of respondent characteristics and behavior

Variable Frequency  Percentage (%)
Age (year)
20 8 21.6
21 19 51.5
22 8 21.6
23 2 5.4
Gender
Female 30 81.1
Male 7 18.9
Ear cleaner
Cotton bud 25 67.6
Stainless 4 10.8
Brooch 1 2.7
Cloth/wet wipes for cleaning 6 16.2
the outer ear
Others 1 27
Frequency of ear-cleaning
Every day 1 1.3
Once a week 11 11.30
Twice a week 4 411
Thrice a week 5 5.13
Once a month 7 7.19
Twice a month 3 3.8
Thrice a month 6 6.16

In this study showed that 27% of respondents have cerumen impacted grade 2. Its in line
the excess earwax is a common otolaryngological problem, requests for the removal of cerumen
impaction are common reason for presentation in primary care or otorhinolaryngology clinics.
Treatment regimens are cerumenolytics agents (sodium bicarbonate, olive oil, almond oil,
water/saline), irrigation and manual removal (Radford, 2020). For manual removal, satisfaction
rates of microsuctioning in technical aspect, were generally higher in general practice setting than
in hospital setting (Hasson et al., 2019). When possible, patients undergoing microsuction clearance
of cerumen impaction should be instructed to use a cerumenolytics agents prior to their
procedure, and under direct microscopic vision to be a safe, efficacious and well-tolerated (Prowse
& Mulla, 2014).

Based on the description of the characteristics of the respondents following those contained
in Table 1, the majority of respondents in this study were 21 years old. Nineteen people (51.5%)
were dominated by female respondents 30 (81.1%). Diffrerence with previous research conducted
by Mabenda (2019), the higher prevalence in male, and the highest population in tenager (68.4%)
(Mabenda et al., 2019).
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The description of the respondents' behavior, which is also shown in Table 1, the ear
cleaner that was most often chosen to be used as a cotton bud for 25 people (67.6%). In line with
previous research it was found that most respondents 92.8%, used cotton buds as cleaning ear
device (Gabriel et al., 2015). The highest frequency of ear cleaning performed by our respondents in
this study was once a week, in 11 respondents (11.30%).

Knowledge Level

In Table 2. Regarding the respondents' level of knowledge, it was found that respondents
with a good level of knowledge dominated, namely 36 people (97.3%). In contrast, for a sufficient
level of knowledge, there was one person (2.7%) and no respondents with poor knowledge.

Tabel 2. Knowledge level
Knowledge Level Frequency Percentage (%)
Good 36 97.3
Sufficient 1 2.7

Description of Knowledge Respondents in this study was divided into three categories:
good, sufficient, and poor. Respondents who fall into the good level of knowledge category are
respondents who can answer questions correctly as much as = 76%, then 56% -75% is sufficient,
while less than < 55%. Table 2 shows that in this study, as many as 36 respondents (97.3%) had
good knowledge. In line with Faturrahman (2023) said that the level of knowledge of student at the
Faculty of medicine Islamic university of North Sumatera class off 2019 about the using of cotton
bud was relatively good (Faturrahman & Susanto, 2023).

These findings align with other studies showing that self-ear cleaning, especially with
cotton buds, remains common despite good knowledge. Even among medical students, knowledge
does not always translate into proper behavior. Study at KIST Medical Students found that 66.8%
of students believed that wax is normal substance in ear canal, and they believed that the used of
cotton bud could caused of ear injury (Khadka et al.,, 2023). Contrary with study at majmaah
University, Saudi Arabia that only 44.6% of medical students had good knowledge (Abbas
Aldawsari et al., 2018). The factors influencing knowledge are education, information or media,
social culture, economy, environment, experience, and age. The majority parents also cleaned the
child’s ear canal every one week (Najwati et al., 2017). Even among medical students, knowledge
does not always translate into proper behavior. In non-health populations, this issue is likely more
pronounced due to lower awareness. Therefore, ear health education for medical students should
emphasize not only knowledge but also behavioral change, as they play an important role in
educating the community.

Cerumen Grade in Right and Left Ear

The results regarding the condition of the cerumen grades of the respondents can be seen
in Table 3. This study showed that the distribution of cerumen grades was the same between the
right and left ears, with the highest grade of cerumen is grade 2, namely 27 people (73%).

Tabel 3. Cerumen grade in right and left ear

Right ear Left ear
Cerumen Grade  Frequency Percentage (%) Frequency Percentage (%)
Grade 1 5 13.5 5 13.5
Grade 2 27 73.0 27 73.0
Grade 3 4 10.8 4 10.8
Grade 4 1 2.7 1 2.7

The description of the respondents' grade of cerumen is in Table 3. The results were the
same regarding the distribution of grades of cerumen on the right and left ears. The highest
frequency was found in cerumen grade 2, namely 27 respondents (73.0%). Even though there is
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cerumen in the ear canal, the cerumen that is present is still within normal limits when viewed in
the classification grade 1, because the cerumen that is present does not only cover 1/3 of the
tympanic membrane and is of a non-occlusive type (Schwartz et al., 2017).

Relationship Between Knowledge Level with Cerumen Grade in Right and Left Ear

Tabel 4. Relationship between knowledge level with cerumen grade in right and left ear

Knowledge Cerumen Grade P Cerumen Grade P
Level Right Ear Left Ear
1 2 3 4 1 2 3 4
Good 5 26 4 1 094 5 26 4 1 0944
Sufficient 0 1 0 0 0 1 0 0

Based on the data presented in Table 4, the chi-square analysis yielded a p-value of 0.944
(p>0.05), with consistent findings observed in both the right and left ears. This indicates that there
is no statistically significant association between respondents’ level of knowledge and the grade of
cerumen. Similarly, the analysis shown in Table 5 produced a p-value of 0.974 (p>0.05), suggesting
that no significant relationship exists between knowledge level and the type of ear-cleaning
method selected by respondents. Overall, the findings of this study demonstrate that knowledge
level does not significantly influence the condition of cerumen grade among participants. This
result implies that other factors, such as habits or environmental influences, may play a more
prominent role.

Habit persistence is a strong predictor of continued self-ear cleaning with cotton buds,
even among individuals who are aware of the associated risks. Across diverse populations, self-ear
cleaning remains prevalent despite moderate to high levels of knowledge, largely due to
entrenched habits and prevailing social norms. Studies conducted in Saudi Arabia demonstrates
high rates of cotton bud use, even when participants acknowledge potential harm, highlighting the
dominance of habit-driven behavior over knowledge-based decision-making (Alhusayni et al.,
2025; Zaker & Id, 2024). Access to professional cerumen management and otoscopy influences how
people manage ear wax. Limited access to ear care and lavage services can drive reliance on at-
home methods, sustaining unsafe practices and cerumen outcomes despite knowledge (Bedaque et
al., 2023; Tavor et al., 2022; Tolan et al., 2024). Conversely, when professional services are
accessible, the likelihood of appropriate cerumen management increases, though this outcome is
mediated by health-seeking behavior and cultural factors (Bedaque et al., 2023; Tavor et al., 2022).

Relatioship between Knowledge with Ear Cleaner Equipment Used

Tabel 5. Relationship between knowledge with ear cleaner equipment used

Knowledge Ear Cleaner P
Level Cotton Bud  Stainless Pin Tissu Others

Good 24 4 1 6 1 0.974
Sufficient 1 0 0 0 0

Table 5 presents the distribution of respondents based on their level of knowledge and the
type of ear cleaner used. Among those with a good level of knowledge, the majority reported using
cotton buds (24 respondents), followed by tissue (6 respondents), stainless ear cleaners (4
respondents), and a small number using pin and other tools (1 respondent each). Meanwhile,
respondents with a sufficient level of knowledge showed minimal variation, with only 1
respondent using cotton buds and none reporting the use of other types of ear cleaners.

Individuals may acknowledge the risks associated with cotton bud use yet continue the
practice due to habitual behavior, perceived effectiveness, and a lack of accessible or acceptable
alternatives. A study by Weissman et al (2025) reported a high prevalence of cotton bud use
despite awareness of potential harm, indicating that behavior is not solely determined by
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knowledge. Similarly, a study by Alshehri et al (2024) in Saudi Arabia demonstrated that although
participants had substantial awareness of the risks, the continued use of cotton buds was driven by
cultural norms, and routine practices. These findings suggest that habits and cultural influences
play a dominant role in shaping ear-cleaning behavior, often overriding evidence-based
knowledge.

Statistical analysis using the chi-square test revealed a p-value of 0.974 (p>0.05), indicating
that there is no significant relationship between the level of knowledge and the choice of ear-
cleaning tools. In contrast to research, the risk of cerumen accumulation included canal hair,
repeated using cotton bud to clean ear canal, using hearing aids or ear plug user, bony growths
such as osteoma, and abnormally shaped ear canal (Money et al., 2018; Muhammad et al., 2021;
Roland et al., 2008).

Education strategies that accompany safety devices and professional care are crucial,
interventions that improve knowledge and equip patients with safer practices tend to reduce
unsafe cleaning behaviors (Kamm et al., 2025). The effectiveness of educational media (e.g., PHBS-
related programs) in shifting health behaviors supports the broader principle that safety-oriented
tools must be paired with behavioral education and enabling environments to reduce risky
practices (Maulidian & Linggardini, 2022).

CONCLUSION

In this study, most respondents demonstrated a good level of knowledge. However, there was no
significant relationship between knowledge of earwax cleaning and the grade of cerumen
impaction, nor between knowledge and the type of ear-cleaning equipment used among medical
students at Universitas Muhammadiyah Yogyakarta. These findings suggest that knowledge alone
is insufficient to influence behavior. Therefore, more effective interventions should go beyond
knowledge improvement, including behavior-based education, habit modification strategies, and
practical training on safe ear care. In addition, integrating ear health counseling into clinical skills
training, improving access to professional ear care services, and utilizing media or campaigns to
reshape social norms around ear cleaning may help promote safer practices.

For future research, studies should focus on examining the role of behavioral factors and
habitual practices in ear health, using larger and more diverse populations, as well as longitudinal
or interventional designs to better assess causality. Further research could also explore
psychological, cultural, and environmental determinants of self-ear cleaning behavior to develop
more targeted and effective interventions.
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