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Abstract

Background and Aims: 
Cerumen (earwax) is naturally secreted in human ears 
and can cause ear obstruction. When individuals at-
tempt to remove cerumen from their own ears with 
tools, it can cause cerumen impaction, injuries, and 
otitis externa, which are risk factors for hearing loss. 
Clinicians need to educate their patients accordingly; 
thus, medical students should have sufficient knowl-
edge of the topic. Here, we investigated the knowl-
edge، awareness، and practices of cerumen and ear 
self-cleaning approaches among medical students at 
Al Imam Mohammad Ibn Saud Islamic University, 
Saudi Arabia.

Methods: 
This cross-sectional study was conducted between 
June and July 2020. A questionnaire was distributed 
to medical students to determine their knowledge and 
practices of cerumen and ear cleaning. Correlations 
assessed relationships between demographic factors 
and knowledge. 

الملخص

الخلفية و الاهداف: 
يفُرز الصملاخ ) شمع الاذن( بشكل طبيعي في آذان الانسان ولكن 
شمع  ازالة  بسبب  وذلك  الاحيان،  بعض  في  الاذن  انسداد  يسبب  قد 
الاذن من  قبل الافراد مما يودي الى انحشار الشمع او اصابة القناة 
السمعية الخارجية او حدوث التهابات في الاذن الخارجية. وعلى ذلك 
فان تثقيف المراجعين من قبل الاطباء يعد امراً  هاماً,  كما يجب ان 
يكون لدى طلاب الطب المعرفة الكافية عن كل ما يتعلق بتنظيف شمع 
الاذن واضراره، وقد  قمنا في هذه الدراسة بقياس مستوى المعرفة 
الذاتي لشمع الاذن بين طلاب وطالبات  التنظيف  والممارسات لآلية 
بالمملكة  الاسلامية  سعود  بن  محمد  الامام  بجامعة  البشري  الطب 

العربية السعودية.   

طريقة البحث: 
المعرفة والممارسات  المقطعية العرضية، تم مسح  الدراسة  في هذه 
لتنظيف شمع الاذن  مابين يونيو و يوليو 2020م في جامعة الامام 
السعودية  عن طريق  العربية  بالمملكة  الاسلامية   بن سعود  محمد 
توزيع الاستبيان على 814 من الذكور والاناث من طلاب وطالبات 
الطب البشري لتحديد مستوى معرفتهم و والممارسات بتنظيف شمع 
الحزمة  برنامج  باستخدام  تحليل ردودهم  تم  الاذن واضراره، حيث 
الإحصائية للعلوم الإجتماعية )SPSS(، الإصدار البرمجي رقم 22.

النتائج: 
تم استكمال 708 استبياناً مكتملاً للتحليل الاحصائي من اصل 814 
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) معدل الاستجابة =86.9%( ، حيث ان 61% من المجيبين كانوا من 
الذكور وقد كان معظمهم 73% تتراوح اعمارهم بين 21 و 25 عاماً 
وقد كانو بالسنة الدراسية الثانية24.3%  و الثالثة21.5% . ومن بين 
هؤلاء قام 64% منهم بتنظيف آذانهم باستخدام اعواد القطن بنسبة %79 
فان 85%من طلاب وطالبات  . وبشكل عام  الاذن  لتنظيفها من شمع 
بالجنس  تتأثر  النسبة  تلك  ان  لوُحظ  وقد  جيدة  معرفة  لديهم  الطب 
وطالبات  طلاب  من   %81 ان  وجدنا  ولكن  الدراسية  الكلية  وسنوات 

الطب لديهم ممارسات عالية المخاطر بالرغم من معرفتهم بها.

الخلاصة: 
ح الدراسة الحالية بأن طلاب وطالبات الطب البشري في جامعة  توضِّ
الامام محمد بن سعود الاسلامية  على علمٍ كافٍ بتنظيف شمع الاذن 
ومضاره، وبالرغم من ذلك فان العديد منهم قامو بتنظيف شمع الاذن 
السنوات  طلاب  ان  ملاحظة  تم  انه  وكما  القطن،  اعواد  باستخدام 
السريريه واللذين اتمو مادة طب وجراحة الانف والاذن والحنجرة على 
مستويات اعلى بالمعرفة من غيرهم،  نوصي بمزيداً من برامج التوعية 
عن اضرار ازالة شمع الاذن خاصة بين طلاب السنوات التحضيرية. 

الكلمات المفتاحية: 
الصملاخ، اعواد القطن، آلية تنظيف الاذن الذاتية، الهجرة الظهاريَّة، 
والاذن  الانف  اطباء  الممارسون،  الاطباء  الخارجية،  السمع  قناة 

والحنجرة، الطلاب 

Results: 
Of 814 medical students who received the survey, 
708 students completed the questionnaire (response 
rate = 86.9%). Males represented 61% of the sample. 
Most (73%) were aged 21 to 25 years; of them, 64% 
had cleaned their own ears, mostly with cotton buds 
(79%), in order to remove cerumen (30.8%). Overall, 
85% of students had good knowledge; this was affect-
ed by gender and college years. Predominantly, 81% 
of students had high-risk practices.

Conclusions: 
Although most medical students had a good level 
of knowledge about cerumen, many cleansed their 
own ears using cotton buds, despite knowing that it 
could harm the ear. As completing an otolaryngology 
course had marked effects on knowledge levels, we 
recommend further awareness programs to increase 
knowledge among preclinical students. 

Keywords: 
cerumen, cotton buds, ear self-cleaning mechanism, 
epithelial migration, external auditory canal, medical 
practitioners, otolaryngologists, students

Introduction

Cerumen (earwax) is a rich biological sub-
stance that occurs naturally in the ears of 
humans and many other mammals. How-
ever, cerumen is the primary cause of ear 
obstruction [1]. Ceruminous glands 
(subcutaneously found in the outer ear 
canal) and sebaceous glands secrete ce-
rumen, which is a mixture of sweat secre-
tions and fatty material [2, 3]. Chemically, 

cerumen is composed of fatty acids, cho-
lesterol, fatty acids, wax esters, alcohols, 
cholesterol precursors, immunoglobulins, 
and ceramides [4]. Cerumen provides the 
ear with a natural barrier against water 
and insects, which reduces the incidence 
of infection [5], and acts as a cleanser and 
lubricant of the skin and inner part of ex-
ternal ear canal [6]. Additionally, cerumen 
possesses bactericidal power, which helps 
to keep the ear free of infections due to the 
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presence of lysosomes, immunoglobulins, 
glycoproteins, and lipids [7], in addition to 
an acidic pH that provides additional pro-
tection against microorganisms [8]. 
Cerumen is regularly removed from the 
ear through natural jaw movement, along 
with dirt, dust, and any particles trapped 
in the cerumen, without any external effort 
in a process called the conveyor belt or ear 
self-cleaning mechanism [9]. The conveyor 
belt is a mechanism of epithelial migration 
from the tympanic membrane (TM) to the 
external auditory axis, and is an important 
self-cleansing property as it provides the 
ear with an appropriate mechanism to pro-
tect these structures from damage, while 
also maintaining this passage clear for 
conduction of sound [10]. Epithelial migra-
tion plays a role in removing debris and 
keratinizing squamous epithelium, as well 
as repairing various injuries to the TM. 
During the migration of epithelial cells, 
they desquamate and combine with apo-
crine and sebaceous gland secretions to 
form cerumen in the ear canal [11]. There-
fore, epithelial migration transports the ce-
rumen from the TM towards the external 
ear canal opening [12].
Failure of the ear’s self-cleaning mecha-
nism to remove excess cerumen in some 
cases may lead to cerumen impaction [5, 13], 
which can cause blocking of the ear canal, 
and symptoms such as hearing loss, tinni-

tus, discharge, and itching [4, 5, 14]. Howev-
er, not all subjectively blocked or itching 
ears are related to cerumen impaction [15]. 
Nevertheless, when cerumen accumulates 
enough to cause these symptoms, profes-
sional intervention should be considered 
for its removal [16]. Additionally, cerumen 
impaction is considered problematic for 
physicians, as it can hamper diagnoses by 
preventing complete evaluation of the ex-
ternal auditory canal and TM [10, 17, 18], and 
consequently it needs to be removed. Ce-
rumen impaction affects 6% of people and 
its incidence increases in young adults [19] 

and with aging [20]. Cerumen removal is the 
most popular otolaryngological practice 
performed in primary care [21]. In the USA, 
approximately 12 million people seek 
medical care for cerumen impaction every 
year, and approximately 8 million cerumen 
removal procedures are performed 
annually [22].
To address symptoms caused by cerumen 
impaction, some individuals attempt to 
clean their ears themselves, inserting dif-
ferent tools to remove the cerumen [23]. 
This is further promoted by other miscon-
ceptions, such as that cerumen cleaning is 
an indicator of good hygiene and that re-
moval of excess earwax is important for 
better ear function [24]. However, when an 
untrained person attempts to remove ceru-
men by means of tools such as cotton buds 
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or matchsticks, different complications 
can arise that affect the ear’s self-clean-
ing process. These complications include 
cerumen impaction, injuries [24, 25], or otitis 
externa, which increase the risk of hearing 
loss. One percent of all visits to ear clinics 
is due to otitis externa, which is considered 
the most common cause of ear infection; it 
is mainly caused by unprofessional clean-
ing of the ear [26, 27]. 
Increasing public knowledge about the im-
portance of natural cerumen, of the ear’s 
self-cleaning mechanism, and of the dan-
ger of cerumen removal by an untrained 
individual may help to reduce the inci-
dence of these complications and improve 
aural health care [23]. Otolaryngologists and 
general medical practitioners play a major 
role in improving this knowledge through 
educating their patients. Therefore, it is 
important that medical students should 
have sufficient knowledge about cerumen. 
Thus, in this study, we assessed the knowl-
edge of cerumen and awareness of the 
ear’s self-cleaning mechanism, as well as 
related ear cleaning practices, among med-
ical students at Al Imam Mohammad Ibn 
Saud Islamic University, Saudi Arabia. 
Specifically, we investigated whether there 
is a difference in this knowledge between 
preclinical and clinical years students, and 
between sixth-year medical students (who 
have taken an otolaryngology course) and 

fourth and fifth-year students; and also 
whether knowledge and ear cleaning prac-
tices differed between male and female 
students.

Methods

Study Design 
This cross-sectional study was conducted 
at Al Imam Mohammad Ibn Saud Islam-
ic University, Saudi Arabia. Data was ob-
tained through a questionnaire survey.

Study Subjects 
This study included medical students of 
Al Imam Mohammad Ibn Saud Islamic 
University who agreed to complete the 
questionnaire. The random sampling tech-
nique was used to select participants from 
students in year 2 to year 6. Students from 
other universities, lecturers and employees 
of the university, students who refused to 
complete the questionnaire, first year pre-
paratory students, and medical student in-
terns were excluded.

Data Collection
This study used a pre-designed, English 
language, self-administered questionnaire 
with a cover letter explaining the purpose 
of the study. The questionnaire was ran-
domly distributed using online techniques, 
such as the WhatsApp application, to stu-
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dents in years 2 to 6. The questionnaire 
first asked demographic information and 
asked if each participant had complet-
ed an otorhinolaryngology course. They 
were also asked if they cleaned their own 
ears, which tools they used for this, and 
the reasons behind their habit. The next 
group of questions assessed their level of 
knowledge, using 15 true and false ques-
tions. Each correct answer was awarded 1 
point; therefore, the total score of this sec-
tion was 15. Students were considered to 
have good knowledge if they had scores ≥ 
66%, while a score of < 66% was consid-
ered to indicate poor knowledge, as also 
previously reported [22]. The demographic 
data included age, gender, medical year, 
and nationality. 

Data Management and Analysis Plan 
Data analysis was performed using IBM 
SPSS version 22 (IBM Corp., Armonk, 
NY, USA). Descriptive statistics were cal-
culated for all study variables, and includ-
ed measures of prevalence, means, stand-
ard deviation, and shape of distribution. 
Moreover, correlations and P-values were 
calculated to describe any relationship 
between demographic factors and knowl-
edge. Significance was set at P < 0.05.

Ethical Considerations
The protocol used in this cross-sectional 

study was approved by the Ethics Com-
mittee at King Fahad Medical City (IRB 
Log Number: 20-367E). All study partic-
ipants provided written informed consent 
after receiving an explanation of the aims 
of the study and were provided assurance 
that their responses and identity would be 
kept confidential. No reward was offered 
for completing the questionnaire. 

Results

The questionnaire was delivered to a ran-
domly selected sample of 814 medical stu-
dents. Of these, 708 students (response rate 
= 86.9%) completed the survey (Table 1). 
In order to test the reliability of the ques-
tionnaire, we calculated Cronbach’s alpha 
coefficient of the questionnaire, which in 
this case was 0.619. The age of the sam-
ple ranged from 18 to 26 years. A majority 
(73%) were aged between 21 to 25 years, 
while 27% were between 26 and 30 years, 
and only 1% were older than 26 years. 
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Clinical Male Female TOTAL

Second year Preclinical years 97 64 161
Third year Preclinical years 89 74 163
Fourth year Clinical years 63 62 125
Fifth year Clinical years 90 45 135
Sixth year Clinical years 92 32 124

Total 431 277 708
 73 Male 
students

 33 Female 
students

Table 1. Distribution of responses per year

Table 2. Demographic distribution.

Table 3. Awareness of ear self-cleaning mechanisms.

The proportion of males was markedly 
higher than that of females (males 61%; 
females 39%) (Table 2), and the total num-
ber of female students in each medical year 
was smaller than the total number of male 
students. Most students in this sample 
study were in their second year (24.3%) or 
third year (21.5%); while 18.9% of them 
were in their fifth year, 17.8% in their 
fourth year, and 17.5% in their sixth year 
(Table 2).

Frequency Percent

Age 
(years)

18‒20 188 26.6
21‒25 513 72.5
> 26 7 1.0
Total 708 100.0

Gender Male 431 60.9
Female 277 39.1

Regarding the ear’s self-cleaning mecha-
nism, 51% of the participants stated that 
they had heard about it before this study, 
while 49% had not. Overall, 80% had not 

yet completed an otorhinolaryngology 
course, while 20% had completed such 
a course. Moreover, 64% had a habit of 
cleaning their own ears (Table 3).

Frequency Percent
Did you hear 
about self-
cleaning 
mechanisms for 
the ear before?

YES 362 51.1

NO 346 48.9

Did you com-
plete an otorhi-
nolaryngology 
course?

YES 140 19.8

NO 568 80.2

Do you 
usually practice
ear self-cleaning?

YES 453 64
NO 255 36

In the next part of the questionnaire, we 
sought to elucidate the reasons for and the 
object(s) they used for cleaning their own 
ears; students who did not clean their own 
ears did not need to complete this part of 
the questionnaire. As shown in Figure 1, 
cotton buds were the tools most commonly 
used by students to clean their own ears 
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(n = 559, 79%), while 4.8% (n = 34) used 
a key, 2.1% (n = 15) used a matchstick, 

and 14.1% (n = 100) used various other 
objects.

Fig. 1. objects used  most commonly to clean your ears.

Fig. 2. The most common reasons for cleaning your ears. 

Fig. 3. Level of knowledge

Ear-wax removal was the most common 
reason for students to clean their own ears 
(n = 219, 31%). Other reasons included 
hygiene (n = 205, 29%), removal of dirt 

(n = 127, 18%), self-satisfaction (n = 4, 
0.6%), to relieve itchiness (n = 92, 13%), 
and because they thought it would prevent 
ear infection (n = 57, 8.3%) (Figure 2).

In the next part of the questionnaire, we 
assessed the level of knowledge about ear 
self-cleaning mechanism. We found that 
85% of students had good knowledge of 
this topic, while 15% had little knowledge 
about this (Figure 3).

Furthermore, we found that 81% of stu-
dents had high-risk practices for cleaning 



Majmaah Journal of Health Sciences ,Vol. 9,  Issue 1,  January - 2021, Jumadi ul Awwal - 1442

87Cerumen knowledge and ear cleaning practices among medical students in Saudi Arabia: An observational study

Fig. 4. Risk of practice

the ear, while 19% did not (Figure 4).

The high-risk population represented those 
who answered < 66% of questions relat-
ed to cleaning practices correctly, indicat-
ing they had less information about the 
dangers of improper cleaning habits, thus 
making them at higher risk of using those 
practices. As shown in Table 4, 59% of 
students with good knowledge were male, 
while women represented 26% of students 
with poor knowledge. In general, gender 
had a significant effect on participants’ 
knowledge about the ear self-cleaning 
mechanism (P = 0.003). Moreover, 22% of 
students with good knowledge were sec-
ond-year students, while third- and fifth-
year students each accounted for 20%, and 
fourth-year students represented 18% of 
such students. Moreover 65% of students 
in preclinical years had poor knowledge 
about ear self-cleaning, while 57.7% of 
students in their clinical years had a good 
level of knowledge. When we compared 
knowledge between students in preclinical 

years and those in other years, the preclin-
ical student represented the highest per-
centage of students with good knowledge 
(42.3%), followed by the fifth-year (20%), 
sixth-year (19.6%), and fourth-year stu-
dents. The college years has a significant 
effect on participants’ knowledge about 
ear self-cleaning (P = 0.001). 
The study also assessed the effect of the 
otolaryngology course, which is given to 
sixth-year students, where students who 
had finished this course represented 19.6% 
of those with good knowledge and 5.6% of 
those with poor knowledge, while students 
who did not finish the course represented 
80.4% of those with good knowledge and 
94.4% of those with poor knowledge. Gen-
erally, it seemed that the otolaryngology 
course had a significant effect on the level 
of knowledge (P = 0.001). 
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Poor 
Knowledge

Good 
Knowledge

P-value

Gender Male 73.8% 58.6% 0.003*
Female 26.2% 41.4%

College 
years

2nd 36.4% 22.1% 0.001*
3rd 29.0% 20.1%
4th 15.9% 18.1%
5th 13.1% 20.0%
6th 5.6% 19.6%

Preclinical 65.4% 42.3% 0.001*
Clinical 34.6% 57.7%

Finishing 
ENT 

course 

6th finished the course 5.6% 19.6% 0.001*
Other students who 

did not finish the course
94.4% 80.4%

*significant at P-value < 0.05
ENT: ear, nose, and throat

Table 4. Level of knowledge.

Discussion

In this study, we evaluated the level of 
knowledge of cerumen and the ear’s 
self-cleaning mechanism, as well as hab-
its related to cleaning of own ears among 
medical students in Al Imam Mohammad 
Ibn Saud Islamic University, Saudi Arabia. 
Most students had a good level of knowl-
edge (85%). Gender and college year 
had an effect on the level of knowledge; 
females had a higher level of knowledge 
than males, and students in later college 
years had a higher level of knowledge, 
particularly sixth-year students who had 
completed the otolaryngology course, over 
preclinical years and other clinical year 
students. 

In general, 79% of students thought that 
cerumen should be removed regularly as 
it should not be in the ear, while 63.3% of 
them considered that cotton buds could 
be safely used at home. However, 93.4% 
agreed that cleaning one’s own ears at 
home could cause ear injuries. Neverthe-
less, about two-thirds of the sample (64%) 
commonly cleaned their own ears with 
cotton buds (79%), typically to remove 
cerumen (31%), while hygiene, removal 
of dirt, and itching was the reason for this 
practice in 29%, 18%, and 13% of cases, 
respectively.
Many studies have evaluated the level of 
knowledge about cerumen and the prac-
tice of cleaning of the ear. Gabriel et al. 
found that 22.5% of medical school par-
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ticipants knew that cotton buds can cause 
complications, while 44.9% knew that it 
could cause damage; nevertheless, they 
found that 61.2% of students reported the 
usefulness of using cotton buds; this is 
similar to our results [28]. Aldawsari et al. 
conducted a cross-sectional study among 
medical students of Majmaah, Kingdom of 
Saudi Arabia, that included 258 students 
from the second to sixth year in a college 
of medicine, and used a questionnaire to 
assess knowledge, attitude, and practice 
related to cleaning their own ears; al-
though this study was limited in its small 
sample size when compared to our study 

[23]. They found that 44.6% of their sample 
had good knowledge, while more than half 
of the sample had poor knowledge. How-
ever, they did not find any significant re-
lationship between college level and level 
of knowledge [23]. Afridi et al. in 2016 had 
conducted a cross-sectional study among 
250 randomly selected medical students 
from all years of a medical college in Pe-
shawar, Pakistan. They found that 48% of 
the study sample were aware about com-
plications related to using cotton buds, 
while 7.6% of students had suffered pain, 
0.8% pus, and 2.4% ear discharge due to 
usage of cotton buds [29]. Other studies also 
indicated that approximately 90% of par-
ticipants in their questionnaire thought that 
ears should be cleaned regularly and indi-

cated that they regularly cleaned their own 
children’s ears [8]. 
In contrast to our study, Khan et al. did not 
find a significant correlation between gen-
der and the practice of ear cleaning [30]. 
However, in Aldawsari et al.’s study, gen-
der had a significant effect on the overall 
knowledge of participants, where females 
seemed to have a higher level of knowl-
edge than males, in line with our results[23].
Moreover, in our study, students at higher 
college levels had higher levels of knowl-
edge, possibly because older students are 
more likely to have completed their otorhi-
nolaryngology course, which seemed to 
improve students’ knowledge significant-
ly. This otolaryngology course aims to pro-
vide the students with the knowledge and 
skills that enable him/her to identify, ana-
lyze, manage, and/or refer clinical com-
mon ear, nose and throat (ENT) problems 
in order to provide efficient, cost-effective, 
and humane patient care; in addition to 
teaching them principles of prevention and 
management of common and life-threaten-
ing ENT conditions, including the impor-
tance of cerumen and risks of ear cleaning. 
Therefore, this study shows that this type of 
course has an important role in improving 
the knowledge of medical students about 
cerumen and ear cleaning mechanisms. In 
contrast, Aldawsari et al. did not find any 
significant relationship between college 
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level and level of knowledge [23].
Previous studies showed that hygiene, 
dirt removal, and relief of itching are the 
most common reasons for cleaning the 
ear; however, they differed in terms of the 
most common reason [31, 32]. Previous stud-
ies also differed in terms of the prevalence 
of using cotton buds: in a study conducted 
in England, the prevalence of using cot-
ton buds was 68% [20], while in Kaduna, it 
was 90%, and in Osun, it was 44.9% [33]. 
Khan et al. [30] investigated self-ear clean-
ing practices in undergraduate students at 
KwaZulu-Natal University and found that 
98% had engaged in self-ear cleaning and 
75% indicated that this habit was benefi-
cial. Cotton buds were the most common 
methods used in self-ear cleaning (79.6%). 
This usage of cotton buds was associated 
with an injury rate of 2.4% [30]. Aldawsa-
ri et al. showed that cotton buds were the 
most common tools used in self-ear clean-
ing (65.5%), while hygiene was the most 
common reason for this habit; they also 
found that 88.2% of students had low-risk 
practices (they correctly answered ≥ 66% 
of questions related to practicing) [23]. Oth-
er studies indicated that ear wax removal 
was the most reason for using cotton buds 
[4, 31, 32, 34]. 
Our study had some limitations. First, the 
study was performed at a single institution; 
therefore, the results may not be general-

izable. However, this study extends re-
search performed at another Saudi Arabian 
university [23]. Furthermore, the study in-
volved self-reporting via a questionnaire, 
which may entail bias. Finally, Cronbach’s 
alpha, although acceptable, was not high, 
which reduces the reliability of the ques-
tionnaire. Nevertheless, this questionnaire 
was used in another study to assess the 
same variables as our study however they 
had a limitation of small sample size that 
was modified in ours [24]. 

Conclusion

In this study, we found that there is a gap 
between knowledge and practice among 
medical students. While medical students 
had a good level of knowledge of ceru-
men, many of them were regularly clean-
ing their own ears primarily using cotton 
buds, despite knowing that it could harm 
ear function. Moreover, this study, in con-
trast to previous studies, found that com-
pletion of an otolaryngology course had 
marked effects on the development of this 
knowledge. Females had higher levels of 
the relevant knowledge than males. There-
fore, there is a need to identify methods 
that can encourage these students to avoid 
self-ear cleaning practices, particularly 
among male students who have not com-
pleted the otolaryngology course. We rec-
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ommend that more awareness programs 
and workshops be implemented to increase 
knowledge, particularly for preclinical 
male students. Further investigations at 
other universities in the Kingdom of Saudi 
Arabia are necessary in order to be able to 
generalize the results.
 
Conflict of interest:
None

Financial support:
None

Unblinded ethics statement
The protocol used in this cross-sectional 
study was approved by the Ethics Commit-
tee at King Fahad Medical City (IRB Log 
Number: 20-367E).

Availability of data and materials 
All data available on request.

Acknowledgments 
We are grateful to Mohammad Fawzi 
Amlih, Fay Almughaiseeb, and Nouf Mo-
hammed Almansour for their contribu-
tion to data collection and distribution of 
the questionnaire to medical students. We 
would like to thank Editage 
(www.editage.com) for English language 
editing.
 

References

[1]  Schwartz SR, Magit AE, Rosenfeld 
RM, Ballachanda BB, Hackell JM, Krouse 
HJ, et al. Clinical practice guideline (up-
date): earwax (cerumen impaction). Oto-
laryngol Head Neck Surg. 2017;156(1_
suppl):S1-S29. 

[2]  Kenneth S, editor. Anatomy & physi-
ology: the unity of form and function, 5th 
Edition. New York: McGraw-Hill. 2010.

[3]  Koçer M, Güldür T, Akarçay M, 
Miman MC, Beker G. Investigation of 
age, sex and menstrual stage variation in 
human cerumen lipid composition by high 
performance thin layer chromatography. J 
Laryngol Otol. 2008;122:881-886.

[4]  Guest JF, Greener MJ, Robinson AC, 
Smith AF. Impacted cerumen: composi-
tion, production, epidemiology and man-
agement. QJM. 2004;97:477-488.

[5]  Michaudet C, Malaty J. Cerumen im-
paction: diagnosis and management. Am 
Fam Physician. 2018;98:525-529.

[6]  Jung TT, Jinn TH. Diseases of the ex-
ternal ear. In: Snow JB Jr, Ballenger JJ, 
editors. Ballenger’s Otorhinolaryngology 
Head and Neck Surgery. 16th ed. Ontario: 



92

Majmaah Journal of Health Sciences ,Vol. 9,  Issue 1,  January - 2021, Jumadi ul Awwal - 1442

Cerumen knowledge and ear cleaning practices among medical students in Saudi Arabia: An observational study

Decker; 2003. 

[7]  Oron Y, Zwecker-Lazar I, Levy D, 
Kreitler S, Roth Y. Cerumen removal: 
comparison of cerumenolytic agents and 
effect on cognition among the elderly. 
Arch Gerontol Geriatr. 2011;52: 228-232. 

[8]  Afolabi AO, Kodiya AM, Bakari A, 
Ahmad BM. Attitude of self-ear cleaning 
in black Africans: any benefit? East Afr J 
Public Health. 2009;6:43-46.

[9]  Alvord LS, Farmer BL. Anatomy and 
orientation of the human external ear. J 
Am Acad Audiol. 1997;8:383-390.

[10]	 Tabacca NE, Cole LK, Hillier A, 
Rajala-Schultz PJ. Epithelial migration on 
the canine tympanic membrane. Vet Der-
matol. 2011;22:502-510.

[11]	 Jahn AF, Santos - Sacchi J. Physiol-
ogy of the ear. 2nd ed. San Diego: Singu-
lar/Thomson Learning. 2001. p. 29-30.

[12]	 Aaron K, Cooper TE, Warn-
er L, Burton MJ. Ear drops for the re-
moval of ear wax. Cochrane Data-
base Syst Rev. 2018;7:CD012171. doi: 
10.1002/14651858.CD012171.pub2.

[13]	 Hauk L. Cerumen impaction: an 
updated guideline from the AAO-HNSF. 
Am Fam Physician. 2017;96:263-264.

[14]	 Sevy JO, Singh A. Cerumen im-
paction. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing. 2019 
https://www.ncbi.nlm.nih.gov/books/
NBK448155/

[15]	 Fullington D, Song J, Gilles A, Guo 
X, Hua W, Anderson CE, et al. Evaluation 
of the safety and efficacy of a novel prod-
uct for the removal of impacted human 
cerumen. BMC Ear, Nose, Throat Disord. 
2017;17:5. 

[16]	 Pavlidis C, Pickering JA. Water 
as a fast acting wax softening agent be-
fore ear syringing. Austr Family Phys. 
2005;34:303-304.

[17]	 Gelfand S. Essentials of audiology 
(3rd Ed). New York: Thieme Medical Pub-
lishers. 2009.

[18]	 Roland PS, Smith TL, Schwartz 
SR, Rosenfeld RM, Ballachanda B, Earll 
JM, et al. Clinical practice guideline: ce-
rumen impaction. Otolaryngol Head Neck 
Surg. 2008;139:S1-21.



Majmaah Journal of Health Sciences ,Vol. 9,  Issue 1,  January - 2021, Jumadi ul Awwal - 1442

93Cerumen knowledge and ear cleaning practices among medical students in Saudi Arabia: An observational study

[19]	 Adegbiji WA, Alabi BS, Olajuyin 
OA, Nwawolo CC. Earwax impaction: 
symptoms, predisposing factors and per-
ception among Nigerians. J Family Med 
Prim Care. 2014;3:379-382.

[20]	 Sperling NM, Portnoy WM. To 
swab or not to swab: appropriate medical 
advice regarding self ear cleaning. Int J 
Head Neck Surg. 2016;7:1-4.

[21]	 Horton GA, Simpson M, Be-
yea MM, Beyea JA. Cerumen manage-
ment: an updated clinical review and 
evidence-based approach for primary 
care physicians. J Prim Care Community 
Health. 2020;11:2150132720904181. doi.
org/10.1177/2150132720904181.

[22]	 Eekhof JA, de Bock GH, Le Cessie 
S, Springer MP. A quasi-randomised con-
trolled trial of water as a quick softening 
agent of persistent earwax in general prac-
tice. Br J Gen Pract. 2001;51:635-637.

[23]	 Aldawsari AS, Aldawsari AA, Al-
jthalin AA, AlDossari FM, Alhammad 
MA, Al Shatri MS, et al. Knowledge, at-
titudes and practices of self-ear cleaning 
among medical students, Majmaah Uni-
versity, Saudi Arabia. Int J Med Res Prof. 
2018;4:155-161.

[24]	 Nussinovitch M, Rimon A, Vo-
lovitz B, Raveh E, Prais D, Amir J. Cot-
ton-tip applicators as a leading source of 
otitis externa. Int J Pediatr Otorhinolaryn-
gol. 2004;68:433-435.

[25]	 McCarter DF, Courtney AU, Pollart 
SM. Cerumen impaction. Am Fam Physi-
cian. 2007;75:1523-1528.

[26]	 Neher A, Nagl M, Scholtz AW. Oti-
tis externa: etiology, diagnostic and thera-
py. HNO. 2008;56:1067-1079.

[27]	 Rosenfeld RM, Brown L, Cannon 
CR, Dolor RJ, Ganiats TG, Hannley M, 
et al. American Academy of Otolaryngol-
ogy--Head and Neck Surgery Foundation. 
Clinical practice guideline: acute otitis 
externa. Otolaryngol Head Neck Surg. 
2006;134:S4-23.

[28]	 Olajide G, Mohammed UA, Eletta 
PA. Knowledge, attitude and awareness 
of hazards associated with use of cotton 
bud in a Nigerian community. Int J Otorhi-
nolaryngol Head Neck Surg. 2015;4:248-
253.

[29]	 Afridi MI, Babar A, Mehmood L, 
Sajjad Y, Ahmad Z, Khan N, et al. Aware-
ness of cotton bud use among students of 
Rehman Medical College. J Med Stud. 



94

Majmaah Journal of Health Sciences ,Vol. 9,  Issue 1,  January - 2021, Jumadi ul Awwal - 1442

Cerumen knowledge and ear cleaning practices among medical students in Saudi Arabia: An observational study

2016;2:30-33.

[30]	 Khan NB, Thaver S, Govender SM. 
Self-ear cleaning practices and the asso-
ciated risk of ear injuries and ear-related 
symptoms in a group of university stu-
dents. J Public Health Afr. 2017;8:555. 

[31]	 Roeser RJ, Ballachanda BB. Physi-
ology, pathophysiology, and anthropology/
epidemiology of human ear canal secre-
tions. J Am Acad Audiol. 1997;8:391-400. 

[32]	 Lee LM, Govindaraju R, Hon SK. 
Cotton bud and ear cleaning: a loose tip 
cotton bud? Med J Malaysi. 
2005;60:85-88.

[33]	 Sharp JF, Wilson JA, Ross L, 
Barr-Hamilton RM. Earwax remov-
al: a survey of current practice. BMJ. 
1990;301:1251-1253. 

[34]	 Alberti PW. Epithelial migration on 
the tympanic membrane. J Laryngol Otol. 
1964;78:808-830.


