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Summary 
 

Pure tone screening audiometry was carried out on 400 school children at three different 
ages, 10,13 and 15 years old during the period 1998-1999. The results showed that the dip at 
4KHz (>20dB) was found in 50 (12.5%) of the study sample, 35 boys (8.7%) and 15 (3.8%) 
girls. The 4KHz dip was unilateral in 42 children (10%) and bilateral in 8 children (2.5%). The 
number of children with 4KHz dip increased with age. At the age of 15 years, it was found in 
17(4.2%) boys and 7(1.7%) girls, two or more frequencies were affected in 5 and hearing 
thresholds of 40 dB and worse were found in 7 of the children. The results clearly indicate that 
noise pollution is one of the causes of hearing loss among school age children. Therefore, it is 
recommended to implement a hearing conservation programme at school. 
 

 

 

 
 

Introduction 
 

earing loss due to noise pollution is 

well known in the modern society. 

In children, most hearing losses are of 

the conductive type, also sensorineural 

type due to congenital problem is 

common. A great number of sensori-

neural losses are probably induced by 

noise and can be disclosed by the 

audiometric pattern, the majority in the 

high frequency and specially the 4KHz 

dip. 

It is well known that school children 

can be exposed to high levels of noise, 

both the continuous and the impulse 

type. These noise levels are often of 

sufficient magnitude to cause consid-

erable noise damage to hearing.  

The aim of this study is to explore the 

character and the frequency of the 4KHz 

dip in school children and to investigate 

the causes of noise in different age 

groups of children. However, it has not 

been our aim to give full evidence as to 

whether the 4KHz dip is caused by noise 

mainly. 

 

Material and Methods 
 

Pure tone screening audiometry was 

carried out on 400 school children at 

three different ages 10, 13 and 15 years 

old during the period 1998-1999, using 

H 
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Madsen portable audiometer fitted with 

TDH-39 earphones and calibrated 

according to ISO standards. The study 

was done in three private schools in 

western Amman. The screening was 

performed at 20 dB HL with frequency 

range between 0.25-8KHz, with a 

particular emphasis at 4KHz. The test 

was done in a quiet room. Children who 

failed two or more frequencies 

underwent a pure tone threshold audio-

gram and were referred for otological 

and auodiological evaluation. Children 

who failed the 4KHz frequency only, 

also had a threshold audiogram at the 

above frequencies. Children with a 

4KHz dip greater than 40dB were also 

referred to otological and audiological 

evaluation. The school children with a 

4KHz dip >20 dB were questioned 

particularly about possible exposure to 

noise.     

 

Results 
 

Four hundred school children were 

screened for hearing loss. Of these 

children, 50 (12.5%) had a 4KHz dip>20 

dB. Table I shows sex distribution, age 

levels and frequency distribution of the 

dip. In this group, the majority were 

boys, 35 (8.7%) and only 15 (3.8%) 

were girls.  

 
Table I. Distribution of age and sex 

Age 

level 
Total 

no. 

Boys Girls Total 

No. % No. % No. % 

10y 

13y 

15y 

Total  

120 

130 

150 

400 

8 

10 

17 

35 

2 

2.5 

4.2 

8.7 

3 

5 

7 

15 

0.8 

1.3 

1.7 

3.8 

11 

15 

24 

50 

2.7 

3.8 

6 

12.5 

 

Table II shows that unilateral dips were 

more frequent and were found in 37, 

bilateral in 13 of the children. The 

frequency of the dip increased with age 

in both sexes, and at the 15-year level, 

10% boys and 3% girls were affected. 

The 4KHz dip also increased in 

magnitude at this age level, which can 

be seen in Table III (a+b). Twenty 

children had a dip > 40dB (5%) and 15 

children had a hearing loss >20 dB, not 

only at 4KHz but also a hearing loss >20 

dB at additional frequencies (3.7%). 

 
Table II. Distribution of age, unilateral and 

bilateral losses 

Age 

level 
Total 

no. 

Unilateral Bilateral Total  

No. % No. % No. % 

10y 

13y 

15y 

Total  

120 

130 

150 

400 

8 

11 

18 

37 

2 

2.8 

4.5 

9.3 

3 

4 

6 

13 

0.7 

1 

1.5 

3.2 

11 

15 

24 

50 

2.7 

3.8 

6 

12.5 

 
Table III (a). 4KHz dip>40dB, age and sex 

distribution 

Age 
No. of 

boys 

No. of 

girls 
Total 

10y 

13y 

15y 

Total  

4 

4 

7 

14 

1 

2 

3 

6 

4 

6 

10 

20 

 
Table III (b). 4KHz dip>20dB, age and sex 

distribution 

Age 
No. of 

boys 

No. of 

girls 
Total 

10y 

13y 

15y 

Total  

3 

4 

5 

12 

0 

1 

2 

3 

3 

5 

7 

15 

 

In 33 (66%) out of 50 children with the 

4KHz dip the main causes of noise could 

be established. Musical instrument 

including personal amplification system, 

shooting and treasure areas were main 

causes of noise. The 4KHz dip was 

increased with age and the boys were 

more affected than girls. 

 

Discussion 
 

The investigation revealed a consi-

derable number of school children 
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(12.5%) with a loss of audiotry 

sensitivity >20 dB in high frequency 

range around 4KHz. This loss is of the 

sensorineural type and increased with 

age both in magnitude and in frequency 

range (Table III a+b). This increase is 

more frequent in boys. It has been 

established both in animals and in man 

that this type of loss is primarily caused 

by noise. We, therefore, assume that 

noise is a major contributing factor to 

permanent damage to the inner ear also 

in school children. It is also known that 

boys are more exposed to noise and the 

higher incidence of the 4KHz loss 

supports this statement. Noise induced 

causes damage to the inner ear occurs 

over a wide frequency range with a 

particular effects around 3,4, 6HKz and 

above (Fausti et al, 1981)
1
 and 

(Axelsson et al, 1981)
2
. It is also 

important to ask a question whether 

children are more susceptible than adults 

to high level of sounds (Mills, 1975, 

1978)
3,4

.  

In this study the causes of noise varied 

and were both of the continuous and 

impluse type (Nilsson and Arlington, 

1980)
5
. 

This study shows that noise exposure 

occurs often and has a considerable 

damage effect on the inner ears of school 

children. This is probably also very 

serious for their hearing ability as even 

minor auditory losses may affect the 

acquisition of speech, language and 

listening attitudes and these are 

important in school performance and 

education. 

Hearing damage in the early years and 

during the school period is also 

considerable threat to future hearing 

ability, as further hearing losses during 

adult age and presbycusis add up to a 

very serious handicap in communication. 

Noise control programme is recommen-

ded to reduce the noise damage to the 

inner ear and also further studies are 

recommended. 

 

Conclusion 
 

Pure tone screening of 400 school 

children at the age levels 10,13 and 15 

years was performed. Hearing loss 

>20dB at 4KHz was found in 12.5%. 

This impairment occurred more often 

with increasing age and was consi-

derably more common in boys than in 

girls, especially at higher age.  

The frequency range involved around 

4KHz and the degree of loss increased 

also with age. It is assume that this 

hearing impairment at 4KHz was mainly 

caused by noise. The most frequent 

causes of noise damage were found in 

personal musical instruments, leisure 

places and shooting. 

Due to a serious and irreparable damage 

to hearing in a considerable number of 

children, it is important to institute a 

noise and hearing control programme 

with a complete information and prophy-

lactic advice. 

The value of this information shows 

that further studies are recommended to 

reduce the possibility of noise damage to 

the inner ear in children.        
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