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ABSTRACT: 

Introduction: Deafness in children is the cause of speech disorders, school disorders, psychoaffective 

disorders and mental development disorders. These children have a variety of pathologies that complicate the 

diagnosis and treatment of the problem.  

Objectives: The objective of this study is to determine the prevalence of deafness in primary schools in 

Mostaganem in Algeria through a large-scale active screening program in two steps.  

Methods: This was a descriptive cross-sectional study based on a systematic screening of preschool children 

enrolled in schools in Mostaganem over a two-year period. Children were examined using otoscopy and four 

testing modalities: pure tone audiometry, otoacoustic distortion product emissions (DPOAE), tympanometry, 

and auditory brainstem response. The first stage at school, the second step is carried out in the ENT department 

for children with abnormal otoscopy or positive acoustics otoemission test carried out in the first test.  

Results: 

3427 children were examined, the sex ratio was 0.87. We accounted 39.84% of children with hearing problem 

at the first stage of screening. A predominance of cerumen impaction and seromucous otitis, acute otitis media 

along with other less frequent pathologies. 7% of children had hearing loss requiring long-term treatment and 

follow-up.  

Conclusions: These results strongly suggest the potential benefit of systematic screening of preschool-age 

children for hearing loss. 

 

1. Introduction 

The World Health Organization estimates that 34 million 

children worldwide suffer from debilitating hearing loss 

(1). Studies in various countries have observed that the 

prevalence rate of hearing drop in school-age children 

spans from 0.2% to 7.8% (1). In school-age children, the 

impacts of hearing loss are not only owing to academic 

limitations, but also negatively impact emotional 

development and behavior (2). The global burden of 

hearing loss among children and adolescents is steadily 

increasing, establishing it as a significant and urgent 

public health issue worldwide (3). 

Hearing impairment is defined as a hearing level equal to 

or exceeding 20 dB H (4). Specifically, infections like 

cytomegalovirus (CMV) and rubella are collectively 

responsible for an estimated 40% of all non-genetic 

hearing loss identified in newborns (5).  The evaluation 

of hearing loss must consider the suspected diagnosis, 

type, laterality, and degree of the loss, as well as the age 

of onset (6). 

Proper diagnosis and treatment of this condition can 

result in poorer academic performance compared to peers 

with normal hearing (7). Comprehensive public health 

interventions for hearing health require knowledge of 
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prevalence and incidence to achieve appropriate resource 

allocation and provide instructions for prevention, 

screening, diagnosis, treatment and rehabilitation.  

Hearing rehabilitation for children with hearing loss 

often involves the use of assistive devices like hearing 

aids, cochlear implants, and bone-anchored devices. 

Other options may include using assistive devices such 

as frequency modulating systems. bone anchored 

devices, or use of assistive devices such as frequency 

modulating systems (6) 

Early diagnosis of hearing impairment is crucial for 

timely and effective treatment (8). However, limited 

information are available for Algeria. 

The purpose of our study is to evaluate the prevalence of 

hearing loss in preschool children and demonstrate the 

significance of hearing loss screening in school-age 

children.  

2. Methods 

First, we obtained approval from the management of 

Mostaganem Academy and consent from the students' 

parents.  

The exclusion criteria:  children excluded were using 

hearing aids or cochlear implants, as well as those with 

chronic medical illnesses such as diabetes mellitus, 

hypertension, or renal failure in accordance with other 

studies (9). 

All participants underwent primarily a basic hearing 

evaluation. 

Children underwent a systematic screening in schools 

over a two-year period in two stages: a mass screening at 

school followed by confirmatory assessments at the ENT 

department of the university hospital. The evaluation 

included otoscopic examination and audiometric 

assessment consisting of pure-tone audiometry, 

impedance audiometry, otoacoustic emissions, and 

auditory evoked potentials and/or auditory steady-state 

responses (ASSR). 

Statistical results were analyzed using SPSS software 

version 17 (SPSS Inc., Chicago, IL, USA). 

3. Results 

3427 preschool children were examined, showing a 

slight female predominance with a sex ratio of 0.87. The 

children were aged 5 years. The perinatal histories found 

included: 0.87% with severe jaundice requiring 

phototherapy, 0.1% with NICU hospitalization, and 

during childhood, 0.26% with bacterial meningitis, 

0.18% with non-febrile seizures, and 0.06% with head 

trauma. We found that 2% of the mothers were affected 

by COVID-19 during pregnancy. 

83% of the children's families had a low socioeconomic 

status. 

Among the patients with hearing loss, 12 suffered from 

viral meningitis, and 9 had bacterial meningitis. 

We found that 39.84% of the children had an abnormal 

otoscopy result, with a predominance of cerumen 

impactions (22.65%), seromucous otitis (17.37%), acute 

otitis media (2.17%), and foreign bodies in the ear 

(0.12%). The results of clinical examination are 

summarized in table 1. 

The outcomes of the audiological examination showed a 

predominance of conductive hearing loss (96%) and mild 

(57.83%) and moderate (44.17%) hearing loss, with 

0.14% experiencing severe hearing loss. Sensorineural 

hearing loss was observed in 1%, primarily owing to 

progressive hearing impairment (0.41%), post-

meningitic hearing loss (0.21%), hereditary hearing loss 

(0.18%), and post-traumatic hearing loss (0.06%). After 

treating acute and obstructive causes and transient 

inflammatory conditions, 32% of the children showed 

considerable improvement after six months. The 

prevalence of hearing loss was 7.53%, with a 

predominance of seromucous otitis and other chronic 

etiologies of varying frequency. 

Results of Brainstem auditory evoked potential are 

depicted in table 2. 

6% of the children suffered from allergic rhinitis and 

adenoid hypertrophy. 

Table 1. Distribution of clinical examination of the 

patients  

Clinical examination  Righ ear Left ear  

Otitis media with 

effusion 

555 530 

Ear wax 511 516 

Acute otitis media  75 73 

Cholesteatoma  2 0 

Foreign body 4 0 

Tympanique 

membrane perforation 

3 3 

 

Table 2. Results of Brainstem auditory evoked potential 

(n=39) 
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Brainstem 

auditory 

evoked 

potential 

(n=39) 

0-20dB 21-39 

dB 

40-69 

dB 

70-89 > 90 

Right ear 6 1 23 9 0 

Left ear  11 1 21 4 1 

 

4. Discussion 

Hearing loss in children, whether congenital or acquired, 

can stem from several causes. Untreated or frequent ear 

infections, especially otitis media, along with infections 

such as meningitis, measles, mumps, or whooping cough, 

and the use of ototoxic drugs, can all cause hearing loss 

(10). 

Studies examining the general prevalence of hearing loss 

in school-age children have yielded mixed results. Some 

research suggests a slightly higher prevalence in boys 

(males) than in girls (females). For example, a study in 

Iran diagnosed 15 boys and 12 girls with hearing loss. 

However, the overall sample in this study contained a 

slightly larger number of boys, which might influence the 

results (4). The high-frequency hearing loss > 15 dB in 

the right and left ears was obtained at 1.14% and 1.04%, 

respectively. Prevalence rate of hearing loss (in all 

frequencies) in boys was higher than that in girls.  

An estimation between 1990 and 2022 revealed that the 

highest global burden of hearing loss among children and 

adolescents was in the 15–19 years age group, followed 

by the 10–14 years, and 5–9 years groups (3). The timing 

of Hearing Loss is also crucial to point out, it can be 

congenital or delayed-onset or acquired (6). 

The evaluation of hearing loss must consider the 

suspected diagnosis, type, laterality, and degree of the 

loss, as well as the age of onset (6). 

Hearing loss is when the softest sound a person can hear 

is 20 dB or higher, on average, for frequencies ranging 

from 500 to 4000 Hz, in either one or both ears (3).  

39.84% of the children enrolled in our study had a 

hearing problem at the first stage of screening. In Egypt 

the prevalence of hearing impairment among children 

was reported as 13.8% and 20.9% (11), this value has 

reached 33% in Oman (12). Moreover, in Brazil 

percentages of hearing loss among school-aged were 

ranging between 16 and 24.6% (13).  

7% of children had hearing loss requiring long-term treatment 

and follow-up, similar low percentages were found in 

previous studies, with prevalence percentage of 10.3% 

in Poland (14), 4.92% in China (15), and 2.4% in 

Zimbabwe (16). 

The aim of the comprehensive and child-centred 

audiologic assessment is to verify the integrity of the 

auditory system in each ear, measure hearing sensitivity 

across frequencies, determine the type of hearing loss 

(i.e., conductive, sensorineural, mixed). 

Hearing loss significantly impacts school-aged children, 

affecting their communication, learning, and social 

development. The prevalence of mild hearing loss in 

school-aged children varies significantly depending on 

the study's location, with estimates ranging from 0,2% to 

14.9% (9,1), the hearing loss among preschool-children 

in our study are included in this percentage interval. 

A survey of hearing loss among Children 6 to 19 years of 

age, revealed that hearing loss was mostly unilateral and 

mild in severity (16- to 25-dB hearing level) (17). 

Mild hearing loss was observed more frequently than 

moderate or severe degrees of loss. Furthermore, 

unilateral hearing loss was reported in a greater 

proportion of children compared to bilateral hearing loss 

(18). According to Elbeltagy et al., out of 100 students, 

23 (23%) were confirmed having mild hearing loss, 

while 17 (17%) had bilateral conductive hearing loss, and 

6 (6%) had bilateral sensorineural hearing loss (9). 

In our study, we found that hearing loss was a 

predominantly linked to cerumen impaction and 

seromucous otitis. Children have narrow ear canal and 

are probably more susceptible to cerumen impaction due 

to their ear's anatomy. Moreover children have skin 

condition such as eczema that can increase the risk of 

impaction (19). Conversely, Jalali et al. Noted that there 

was a strong correlation between a past otitis media and 

sensorineural or conductive hearing loss (4). 

The outcomes of our study are consistent with several 

studies found in the literature. Undiagnosed mild hearing 

loss is common in children aged 1 to 9 years (9). 

We observe that the prevalence of hearing loss in African 

countries is higher than in developed countries, possible 

due to variations in socioeconomic status and access to 

healthcare. Discrepancies in hearing loss numbers might 

stem from differing definitions, causes, and the inclusion 

of high-frequency loss (1). 
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Previous studies have primarily focused on the global 

impact of hearing loss across all age groups and 

specifically within the older adult population (3). 

Moreover, most developed countries have implemented 

systematic neonatal hearing screening programs. 

Whereas most African countries, including Algeria, have 

not yet implemented systematic childhood hearing 

screening programs. 

However, we strongly recommend the execution of a 

national childhood hearing screening program to ensure 

early and effective management. More than half (60%) 

of hearing loss in children under 15 could be prevented. 

This is often due to factors like loud noise exposure, 

secondhand smoke, and using audio devices (9). 

Several previous surveys align with our results; these 

studies are detailed in table 3. 

Conclusion  

Based on the findings of our research, which is the first 

of its type in Algeria, 39.84% of the children had an 

abnormal otoscopy result. The prevalence of hearing loss 

among children is 7.53%. 

We conclude that the execution of a systematic 

childhood hearing screening program in our country is 

imperative for early management. 
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Table 3. Hearing loss prevalence across the world  

Author Country Age  N % 

Abu-Shaheen et 

al.  [20]  

South 

Africa 

3-6 6424 18.7 

Niskar et al. [17]  USA 6-19 6166 1.3-2.8  

Feder et al. [21] Canada 6-19 2591 4,7 

Le clerk et al.  

[22] 

Holland 8-13 5368 7,8 

Fu et al. [23] China  504348 0.2 

Pederson et al. 

[24]  

Zimbabwe 4-13 455 10.3 

Brian  et al. [25] Zimbabwe - - 2,4 

Traore et al. [26] Mali  1-5 766 13 

Jingrong et 

al.  [27] 

China  3-6 21427 2.08 

Zitouna et al. 

[28] 

Tunisia  4-6 304 12,17 

Ahmed et al. [29] Kuwait 6-12 350 18.9 

Fayala et al. [30] Tunisia  6-8 241 31,53 

Jalali et al. [4] Iran  2019 2 

Gyebre et al. [31] Burkina-

Faso 

4-7 606 9,46 

Ashoor et al. [32]  Saudi 

Arabia 

6-18 800 7.12 

 

Acknowledgments  

Some special thanks go to everyone who contributed to 

this research work, particularly the staff of the ENT 

department of the university hospital of Mostaganem and 

the staff of the primary schools of Mostaganem. 

References 

1. Torrente, M. C., Tamblay, N., Herrada, J., & 

Maass, J. C. (2023). Hearing loss in school-aged 

children.Acta Oto-Laryngologica, 143(1), 28‑30.  

2. Niclasen, J., Obel, C., Guldager, C., Pleinert, S., & 

Dammeyer, J. (2016). Associations between 

childhood hearing loss and behavioural and 

academic difficulties : A Danish cohort study. 

International Journal of Pediatric 

Otorhinolaryngology, 90, 91‑98.  

3. Guo, Z., Ji, W., Song, P. et al. Global, regional, and 

national burden of hearing loss in children and 

adolescents, 1990–2021: a systematic analysis 

from the Global Burden of Disease Study 2021. 

BMC Public Health 24, 2521 (2024). 

4. Jalali, M. M., Dalili, S., Koohmanaee, S., & Rad, 

S. (2023). The Role of Metabolic Syndrome 

http://www.jchr.org/


 
 

 

1066 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(6), 1062-1067 | ISSN:2251-6727 

Components in Sensorineural Hearing Loss in 

Adolescents : A Case-Control Study. International 

Archives of Otorhinolaryngology, 27(3), 

e393‑e399.  

5. World and Health Organization [WHO Web 

site].Hearing loss due to recreational exposure to 

loud sounds: a review; 2015Available 

from:http://apps.who.int/iris/bitstream/10665/154

589/1/9789241508513 eng.pdf. Accessed: 

September 22, 2017 

6. Lieu JEC, Kenna M, Anne S, Davidson L. Hearing 

Loss in Children: A Review. JAMA. 2020 Dec 

1;324(21):2195-2205 

7. Korver, A. M. H., Smith, R. J. H., Van Camp, G., 

Schleiss, M. R., Bitner-Glindzicz, M. A. K., 

Lustig, L. R., Usami, S.-I., & Boudewyns, A. N. 

(2017). Congenital hearing loss. Nature Reviews. 

Disease Primers, 3, 16094. 

https://doi.org/10.1038/nrdp.2016.94 

8. Kumar S, Aramani A, Mathew M, Bhat M, Rao 

VV. Prevalence of hearing impairment amongst 

school going children in the rural field practice area 

of the institution. Indian J Otolaryngol Head Neck 

Surg. 2019 Nov;71(Suppl 2):1567-1571 

9. Elbeltagy R. Prevalence of Mild Hearing Loss in 

Schoolchildren and its Association with their 

School Performance. Int Arch Otorhinolaryngol. 

2020 Jan;24(1):e93-e98. 

10. Wilson B S, Tucci D L, Merson M H, O'Donoghue 

G M.Global hearing health care: new findings and 

perspectives Lancet 2017390(10111):2503–

2515.10.1016/ S0140–6736(17)31073–5  

11. Sayed SZ, Mounir SM, Mohamed AA, Nabil AM, 

Hassan MH. Assessment of psychological 

disorders in Egyptian children with hearing 

impairment. Sudan J Paediatr. 2018;18(2):25-32. 

12. Balen S A, Debiasi T F, Pagnossim D F, Broca V 

S, Roggia S M, Gondim L M. Caracterização da 

Audição de Crianças em um Estudo de Base 

Populacional no Município de Itajaí / SC. Int Arch 

Otorhinolaryngol. 2009;4:372–380 

13. Nunes ADS, Balen SA, Souza DLB, Barbosa IR. 

Prevalence of Hearing Loss and Associated Factors 

in School-Age Individuals in an Urban Area of 

Northeast Brazil. Int Arch Otorhinolaryngol. 2020 

Jul;24(3):e330-e337. 

 

14. Skarżyński H, Gos E, Świerniak W, Skarżyński 

PH. Prevalence of hearing loss among polish 

school-age children from rural areas - Results of 

hearing screening program in the sample of 67 416 

children. Int J Pediatr Otorhinolaryngol. 2020 

Jan;128:109676.  

15. Kam A C, Gao H, Li L K, Zhao H, Qiu S, Tong M 

C.Automated hearing screening for children: A 

pilot study in China Int J Audiol 20135212855–

860. 

16. Westerberg B D, Skowronski D M, Stewart I F, 

Stewart L, Bernauer M, Mudarikwa L.Prevalence 

of hearing loss in primary school children in 

Zimbabwe Int J Pediatr Otorhinolaryngol 

20056904517–525. 

17. Niskar AS, Kieszak SM, Holmes A, Esteban E, 

Rubin C, Brody DJ. Prevalence of Hearing Loss 

Among Children 6 to 19 Years of Age: The Third 

National Health and Nutrition Examination 

Survey. JAMA. 1998;279(14) 

18. Skarzyński P H, Świerniak W, Piłka Aet al. A 

Hearing Screening Program for Children in 

Primary Schools in Tajikistan: A Telemedicine 

Model Med Sci Monit 2016222424–2430. 

19. Sevy JO, Hohman MH, Singh A. Cerumen 

Impaction Removal. StatPearls, 2023 

20. Abu-Shaheen, A., Al-Masri, M., El-Bakri, N., 

Batieha, A., Nofal, A., & Abdelmoety, D. (2014). 

Prevalence and risk factors of hearing loss among 

infants in Jordan : Initial results from universal 

21. Feder, K., Michaud, D., McNamee, J., Fitzpatrick, 

E., Davies, H., & Leroux, T. (2017). Prevalence of 

Hazardous Occupational Noise Exposure, Hearing 

Loss, and Hearing Protection Usage Among a 

Representative Sample of Working Canadians. 

Journal of Occupational and Environmental 

Medicine, 59(1), 92‑113.  

22. le Clercq, C. M. P., van Ingen, G., Ruytjens, L., 

Goedegebure, A., Moll, H. A., Raat, H., Jaddoe, V. 

W. V., Baatenburg de Jong, R. J., & van 

der Schroeff, M. P. (2017). Prevalence of Hearing 

Loss Among Children 9 to 11 Years Old : The 

Generation R Study. JAMA Otolaryngology-- 

Head & Neck Surgery, 143(9), 928‑934 

23. Fu, S., Chen, G., Dong, J., & Zhang, L. (2010). 

Prevalence and etiology of hearing loss in primary 

and middle school students in the Hubei Province 

http://www.jchr.org/
https://doi.org/10.1038/nrdp.2016.94


 
 

 

1067 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2025) 15(6), 1062-1067 | ISSN:2251-6727 

of China. Audiology & Neuro-Otology, 15(6), 

394‑398. 

24. Pedersen, C. K., Zimani, P., Frendø, M., Spindler, 

N. J., Chidziva, C., von Buchwald, C., & Jensen, 

R. G. (2022). Prevalence and causes of paediatric 

hearing loss in a rural province of Zimbabwe : A 

cross-sectional study. International Journal of 

Pediatric Otorhinolaryngology, 154, 111044. 

25. Brian D. Westerberg, Danuta M. Skowronski, 

Irwin F. Stewart, Lois Stewart, Monika Bernauer, 

& Lawrence Mudarikwa. (2005). Prevalence of 

hearing loss in primary school children in 

Zimbabwe. International Journal of Pediatric 

Otorhinolaryngology, 69(4), 517‑525. (In French) 

26. Traore, K. (2023). Dépistage de la surdité par le 

potentiel évoque auditif des enfants de 6 à 59 mois 

dans les Centres de Santé de Références du district 

de Bamako du 26 janvier au 30 avril 2021. (In 

French) 

https://www.bibliosante.ml/handle/123456789/66

27 

27. Jingrong Lü, Zhiwu Huang, Tao Yang, Yun Li, 

Ling Mei, Xiang, M., Chai, Y., Li, X., Li, L., Yao, 

G., Wang, Y., Shen, X., & Wu, H. (2011). C. 

International Journal of Pediatric 

Otorhinolaryngology, 75(8), 1045‑1049. 

28. Zitouna, Nadia, Lotfi ZEKRI, & Nessrine WARDI. 

(s. d.). Détection précoce des atteintes auditives 

chez des enfants en milieux préscolaires et 

scolaires. Boutique des Sciences de l’Institut 

Pasteur de Tunis. (In French) 

29. Ahmed S. Farid, Mohammed I. Shabana, Mona H. 

Selim, Khalid H. Al Sebeih, & Maryam M. 

Abdulla. (2012). Genetic study of autosomal 

recessive nonsyndromic sensorineural hearing loss 

in Kuwaiti children. The Egyptian Journal of 

Otolaryngology, 28(1), Article 1. 

https://doi.org/10.7123/01.EJO.0000411085.2121

8.f5 

30. Fayala, H. (1976). Dépistage et étiologie des 

surdités infantiles en Tunisie. JFOR, 25(8), 

535‑538 

31. Gyebre, Yvette Marie Chantal. (1997). La surdite 

en milieu prescolaire de oudagoudou Burkina-faso 

aspects epidimiologique et clinique.  

32. Ashoor, A. (1983). Hearing levels of school 

children in Dammam. The Journal of Laryngology 

and Otology, 97(1), 37‑41. 

 

 

 

 

 

 

 

 

 

http://www.jchr.org/
https://doi.org/10.7123/01.EJO.0000411085.21218.f5
https://doi.org/10.7123/01.EJO.0000411085.21218.f5

