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Abstract:  

Introduction: Wax impactionis accumulated cerumen that is symptomatic or prevents needed examination of external auditory 

canal, tympanic membrane or both. Wax is normally expelled by movements of the jaw during chewing of food. Use of ear buds 

leads towax impaction. This study aims to analyse the prevalence of impacted wax, and also the association of impacted wax to 

age, gender, presence of dental pathology and usage of ear buds in school children. 

Materials and methods: It is a cross sectional study, which was carried out in 429 school children. The students were examined 

by otoscopic examination in both ears. Their dentition was examined by using a torch. Dental pathology like missing teeth, 

malocclusion and caries toothwas noted. History of ear buds usage was also obtained.Prevalence of impacted wax was calculated 

as percentage. Chi square test was used as test of significance to determine the correlation between the presence of impacted wax 

and age, gender, dental pathology and use of ear buds. ‘p’ value < 0.001 was taken to be significant. ODD’s ratio was also 

calculated. 

Results: The prevalence of wax impaction was 45% among the students.A chi square test showed a strong relation between age 

and presence of impacted wax, dental pathology and presence of impacted wax, and usage of ear buds and presence of impacted 

wax.  

Conclusion: The prevalence of wax impaction is high in school children, which can be reduced by encouraging the children to 

chew food and avoiding use of ear buds. 
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Introduction: 

Ear wax is a normal product of the ear. Two different 

types of glands are present in the external auditory 

canal- the sebaceous glands produce sebum and 

modified apocrine glands produce apocrine sweat to 

form cerumen. The cerumen entraps dust, bacteria, 

fungi and epithelial squames and forms wax. Wax is 

expelled by epithelial migration from tympanic 

membrane which is aided by movements of 

temporomandibular joint(1). This isthe process of ‘self 

cleaning’ of the ear. 

Wax impaction (cerumen auris) has been defined as 

accumulated cerumen, that is symptomatic or 

prevents needed examination of external auditory 

canal, tympanic membrane or both(2).Too little ear 

wax increases the risk of infection. Excessive wax 

production also increases the incidence of infection 

and hearing loss(3).Impacted wax has been classified 

as an ear disease, and it can cause pain, itching, 
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tinnitus, hearing loss or otitis externa. It can present 

with hearing loss and otalgia thereby mimicking 

other ear conditions(4). Hearing loss caused by 

cerumen impaction is upto 40 db(5).Cerumen is also 

considered to be a potential risk for transmission of 

Hepatitis B virus(6). 

Wax impaction is common in children, elderly and 

individuals with mental disability(7). Prevalence of 

cerumen impaction varies and has been estimated as 

affecting 10 -15% of children, 5% of healthy adults, 

up to 57% of older persons in nursing homes, and 

36% of those with mental disabilities(2). The unwise 

use of cotton buds can cause wax impaction, with 

resultant discomfort, deafness and vertigo(8). Dental 

pathology like caries tooth, missing tooth and 

malocclusion can cause wax impaction due to 

reduced ability to chew(9).The present study was 

conducted in school children to determine the 

prevalence of impacted wax, and to analyze the 

predisposing factors such as age, gender, chewing 

habits and usage of ear buds in school children. 

Methodology: 

This is a cross sectional study and was carried out in 

429 school students from I standard to IX standard. 

Ethical clearance was not obtained as it was a non 

invasive study and part of regular annual health 

check up for school students. Consent was obtained 

from parents/ guardians for annual health check up of 

school students. 

Inclusion criteria: All students from I standard to IX 

standard 

Exclusion criteria: Students with pre existing ear 

problem like Chronic Suppurative Otitis media and 

students who were absent on the day of annual health 

check up were excluded from the study. 2 students 

who had Chronic Suppurative Otitis Media and 8 

students who were absent on the day of annual health 

check up were excluded from the study. 

 A clinical examination of the students was done by 

otoscopic examination of both ears and torch light 

examination of dentition. History of ear bud usage 

was elicited. Dental pathology like missing tooth, 

caries tooth and malocclusion was noted. 

Statistical analysis: Prevalence of wax impaction 

was calculated as percentage. Chi square test was 

used as test of significance to find correlation 

between impacted wax and gender, age, dental 

pathology and usage of ear buds. A ‘p’ value less 

than 0.001 was taken to be significant. ODD’s ratio 

with 95 % confidence interval was calculated for 

relation between impacted wax and dental pathology 

and for relation between impacted wax and usage of 

ear buds. 
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Results: 

A.Distribution of study group: 

The distribution of study group is shown in table 1. 

Table 1: Distribution of study group 

Standard Males Females Frequency Percent Cumulative percent 

I 16 16 32 7.5 7.5 

II 18 13 31 7.2 14.7 

III 21 16 37 8.6 23.3 

IV 20 23 43 10 33.3 

V 23 22 45 10.5 43.8 

VI 24 18 42 9.8 53.6 

VII 35 34 69 16.1 69.7 

VIII 39 26 65 15.2 84.8 

IX 39 26 65 15.2 100 

 

B. Prevalence of ear wax: 

A total of 193 students out of 429 students who were examined, were diagnosed to have impacted wax. The 

prevalence is 45%.  Of the 193 students who had impacted wax- 145 students had impacted wax in both ears, 23 

students had impacted wax in right ear alone, and 25 students had impacted wax in the left ear alone. (figure 1) 

Figure 1: Prevalence of ear wax 

 

                         Prevalence of impacted wax in students is shown as pie diagram 
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C. Effect of gender on impacted wax: 

Figure 2. Effect of gender on impacted wax 

 

 

The effect of gender on the presence of impacted wax is shown as a histogram. Chi square test was applied as test of 

significance. ‘p’ value was 0.864 which is greater than 0.001, hence the effect of gender on presence of impacted 

wax is not significant. 

D. Effect of age on impacted wax: 

Table 2: Effect of age on presence of impacted wax 

Standard Impacted ear wax Total 

Absent Right Left Bilateral 

I Count 12 3 3 14 32 

% within Std 37.5% 9.4% 9.4% 43.8% 100.0% 

II Count 7 4 5 15 31 

% within Std 22.6% 12.9% 16.1% 48.4% 100.0% 

III Count 24 3 1 9 37 

% within Std 64.9% 8.1% 2.7% 24.3% 100.0% 

IV Count 23 5 5 10 43 

% within Std 53.5% 11.6% 11.6% 23.3% 100.0% 

V Count 23 2 1 19 45 

% within Std 51.1% 4.4% 2.2% 42.2% 100.0% 

VI Count 22 1 5 14 42 

% within Std 52.4% 2.4% 11.9% 33.3% 100.0% 

VII Count 32 2 3 32 69 
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A Chi square test was performed between age and presence of impacted wax. The X2 (24,N=429) was 60.448 and 

the ‘p’ value was less than 0.001. Hence, a strong correlation exists between age and presence of impacted ear wax. 

E. Effect of dental pathology on presence of impacted wax: 

                  Figure 3: Effect of dental pathology on presence of impacted wax 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

% within Std 46.4% 2.9% 4.3% 46.4% 100.0% 

VIII Count 43 3 2 17 65 

% within Std 66.2% 4.6% 3.1% 26.2% 100.0% 

IX Count 50 0 0 15 65 

% within Std 76.9% .0% .0% 23.1% 100.0% 

Total Count 236 23 25 145 429 

% within Std 55.0% 5.4% 5.8% 33.8% 100.0% 
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Table 3: Effect of dental pathology on presence of impacted wax 

 

A Chi square test was performed and a strong association was found between dental pathology and presence of 

impacted wax.  X2 (1, N=429) = 94.196. The ‘p’ value was less than 0.001, which is statistically significant. The 

ODD’s ratio was also calculated. ODD’s ratio = 10.45 with 95 % Confidence interval (CI) between 6.21 to 17.63, 

which indicates a strong association between dental pathology and presence of ear wax. 

 

E. Effect of usage of ear buds on presence of impacted wax: 

 

Figure 4:  Effect of usage of ear buds and presence of impacted wax 

 

 

 

 

 

Dental pathology Impacted  ear wax Total 

Absent Present 

Absent Count 214 93 307 

% within Std 69.7% 30.3% 100.0% 

Present Count 22 100 122 

% within Std 18.0% 80.0% 100.0% 

Total Count 236 193 429 

% within Std 55.0% 33.8% 100.0% 
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Table 4: Effect of usage of ear buds on presence of impacted wax  

Usage of ear buds Impacted   ear wax Total 

Absent Present 

Absent Count 234 166 400 

% within Std 58.5% 41.5% 100.0% 

Present Count 2 27 29 

% within Std 6.9% 93.1% 100.0% 

Total Count 236 193 429 

% within Std 55.0% 45.0% 100.0% 

 

 A Chi square test was performed and a strong 

association between usage of ear buds and presence 

of impacted wax was found. X2 (1, N=429) = 29.094. 

The ‘p’ value was less than 0.001, hence the 

association is statistically significant. 

The ODD’s ratio was 19 with 95 % confidence 

interval (CI) between 4.46 to 81.13, which indicates a 

strong association between usage of ear buds and 

presence of ear wax. 

Discussion: 

Impacted wax is a major cause of primary 

consultation, and a common comorbidity in 

Otorhinolaryngology practice. Impacted wax is an 

innocuous condition, for which a person may not 

even seek an opinion. 

According to Eziyi JAE, et al., the prevalence of 

impacted wax in school children in Nigeria was 

46.7% and it was mostly bilateral(10). Studies have 

found a relationship between wax impaction and 

socio economic status, with wax impaction being 

significantly higher in the lower social class(10). 

 Failure of the secreted wax to be expelled from the 

outer ear causes wax accumulation(11).Ear wax is 

normally expelled by chewing movements of the jaw. 

The movement of the lower jaw aids in expelling the 

wax. Caries tooth is common in children. In primary 

school children milk teeth falls and later there is 

eruption of permanent teeth. So these children will 

not be able to chew well.  Fransman D, has reported 

that there is a strong positive relationship between 

wax impaction and absence of last molar tooth from 

his study(9). Children should be encouraged to chew 

well while eating foods.  

In children wax impaction is common as the external 

auditory canal is narrow and theinadvertent use of 

‘Q- tips’ or cotton buds(11,12,13).Cleaning of the 

external auditory canal with cotton buds is neither 

necessary nor appropriate, as it may push the wax 

further inside and interrupt the normal self cleansing 

process of the ear(12). Irritation of the skin of the 

external auditory canal by cotton buds may 

predispose to otitis externa, which can lead to atrophy 

of skin and ceruminous glands(14,15). This in turn 

causes the ear to feel dry and itchy and induces the 

desire to clean the ear. This cycle can be interrupted 

by treating the otitis externa by topical steroids and 

antibiotics, and avoiding the use of ear buds(11). In the 

present study, the prevalence of wax impaction was 

45% in school children and it is present mostly 

bilaterally. There is a strong statistically significant 

association between presence of impacted wax and 

age, presence of dental pathology and usage of ear 

buds. There is no association between presence of 

impacted wax and gender. 
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Conclusion: 

Prevalence of wax impaction is higher in children 

than the general population. Encouraging children to 

chew foods, and avoiding the use of ear buds will 

reduce the prevalence of impacted wax. 
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