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Abstract 

Background: Deafness, defined as a hearing impairment so severe that it prevents processing linguistic 

information through auditory senses, is believed to be linked to delays in motor development, including 

balance. 

Objective: To figure out the prevalence of balance impairment in children with hearing impairment. 

Methods: A cross-sectional study design was employed, involving 377 children aged between 8 and 15 years 

with hearing impairments, selected through non-probability convenient sampling. Data were collected 

from special education schools using the Standardized Walking Obstacle Course (SWOC) and Timed Up 

and Go (TUG) tests. The data were compiled and analyzed using SPSS version 25, with descriptive statistics 

used to present the findings. 

Results: The study included 377 children with a mean age of 11.08 years; 21.5% were female, and 78.5% were 

male. Approximately 77.7% of participants demonstrated poor balance skills in the SWOC test, while 37.1% 

showed fair or poor performance in the TUG test. 

Conclusion: The study found a high prevalence of balance impairment in children with hearing impairments. 

Both male and female participants reported symptoms of balance impairments, with 77.7% demonstrating 

poor balance skills in the SWOC test and 37.1% showing fair or poor performance in the TUG test. These 

findings suggest that children with hearing impairments are at significant risk for balance deficits. 

1 Introduction 

Hearing loss is a major global health issue, defined as the inability to process linguistic information using 

auditory senses due to a severe impairment, either with or without amplification (1). This impairment can 

result from damage to or underdevelopment of the vestibular system, which not only affects hearing but also 

plays a crucial role in maintaining balance and spatial orientation. Moreover, hearing loss has been linked to 

various psychological and social challenges, including depression, social isolation, and reduced socioeconomic 

status, particularly in the elderly (2). In children, hearing loss can impede language acquisition, academic 

performance, and future employment opportunities. The etiologies of hearing loss include issues in the small 

bones of the middle ear or in the vestibulocochlear nerve, also known as the eighth cranial nerve, which is 

responsible for transmitting sound to the brain (3). 

Hearing loss in children is a multifaceted condition that extends beyond communication barriers to include 

physical, emotional, and developmental challenges. Deaf and hard-of-hearing children are more susceptible to 
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physical, emotional, and sexual abuse compared to their hearing peers. Furthermore, these children often 

experience vestibular dysfunction, which can significantly impair their balance and postural control (4). 

According to the National Institute on Deafness and Other Communication Disorders, approximately three out 

of every 1,000 children born in the United States will have some form of hearing loss (5). This condition is 

directly linked to delays in motor development, including balancing, postural control, and limb coordination. 

Balance is essential for daily activities, allowing children to maintain, achieve, or restore a stable state whether 

they are standing still or moving. Static balance refers to maintaining a steady position in a weight-bearing, 

antigravity posture for a short period, while dynamic balance involves maintaining stability during movement, 

such as walking or running (6). Research has shown that children with severe hearing impairments often 

exhibit poorer static balance compared to their typically developing peers (7). Furthermore, the literature 

indicates that 20-85% of children with sensorineural hearing loss (SNHL) suffer from peripheral vestibular 

dysfunctions, which compromise their balance due to the close anatomical and functional relationship between 

the cochlea and the vestibular apparatus (8). 

Previous studies have primarily focused on unilateral hearing impairments or static balance, without 

adequately addressing dynamic balance or bilateral impairments. This study aims to fill that gap by examining 

both static and dynamic balance in children with unilateral and bilateral hearing impairments, thereby 

expanding the scope for both diagnosis and rehabilitation (9). Identifying balance issues early in hearing-

impaired children is crucial for implementing suitable treatments and developing appropriate physical 

education programs that cater to their needs, thereby ensuring a more effective and balanced lifestyle. 

The assessment of balance in hearing-impaired children involves several tools and tests. The Standardized 

Walking Obstacle Course (SWOC) test and the Timed Up and Go (TUG) test are two reliable measures used in 

clinical practice to evaluate balance and functional mobility. The SWOC test assesses an individual's ability to 

walk and maneuver around obstacles, measuring stability and speed, while the TUG test evaluates functional 

mobility by timing the ability to rise from a chair, walk a short distance, turn, walk back, and sit down (10). 

These tests provide valuable insights into the balance capabilities of children with hearing impairments, aiding 

in the identification of those at risk of balance deficits. 

This study aims to determine the prevalence of balance impairment in children with hearing impairments 

using the SWOC and TUG tests. By focusing on both static and dynamic balance impairments in unilateral and 

bilateral hearing-impaired children, this research seeks to enhance diagnostic and rehabilitative approaches, 

ultimately improving the quality of life for these children. Early identification and intervention can help 

mitigate the adverse effects of balance impairments, supporting better physical health, social integration, and 

educational outcomes for hearing-impaired children (11). 

2 Material and Methods 

This cross-sectional study employed a non-probability convenient sampling technique to investigate the 

prevalence of balance impairment in children with hearing impairments. Data were collected from various 

schools in Lahore and Sheikhupura over six months following the approval of the study synopsis. The sample 

size of 377 children was calculated using the RaoSoft sample size calculator. The target population consisted 

of children aged between 8 and 15 years who had hearing impairments and met the inclusion criteria. These 

criteria included the ability to understand commands and no history of musculoskeletal disease, while 
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exclusion criteria encompassed visual impairments, epilepsy or seizures, hip and knee flexion contractures, 

serious medical complications, and past surgical history of the lower limbs. 

Data collection involved a self-administered questionnaire, and informed consent was obtained from the 

parents of the participating children. The study adhered to ethical standards, in compliance with the 

Declaration of Helsinki. Data were gathered using the Standardized Walking Obstacle Course (SWOC) test and 

the Timed Up and Go (TUG) test. The SWOC test, a performance-based test designed to assess an individual's 

capacity to walk and maneuver around obstacles in a controlled environment, evaluates balance, direction 

changes, and obstacle avoidance, all of which are critical for daily activities and reducing the risk of falls. The 

SWOC test has demonstrated very satisfactory to excellent reliabilities, with intraclass correlation coefficients 

(ICC) ranging from 0.851 to 0.993 (17). 

The TUG test, also a performance-based measure, was used to assess functional mobility. This test measures 

the time it takes for an individual to rise from a chair, walk a short distance, turn around, walk back to the 

chair, and sit down. The TUG test is a valid and reliable measure of functional mobility, providing insights into 

stability and time walking forward over a given distance, including one turn and sit-to-stand and stand-to-sit 

transitions. The TUG test has shown significant correlations with SWOC completion times and step counts 

under various conditions, with correlation coefficients ranging from 0.586 to 0.815 (2). 

Statistical analysis was performed using SPSS version 25. Descriptive statistics, including mean and standard 

deviation, were used to present categorical and demographic data. Numerical variables were expressed as 

mean and standard deviation. The data analysis aimed to determine the prevalence of balance impairment 

among the participating children, with results discussed in terms of the SWOC and TUG test performances. 

The study included 377 children with hearing impairments, with a mean age of 11.08 years and a standard 

deviation of 2.216 years. The gender distribution comprised 21.5% female and 78.5% male participants. The 

results indicated that 21 patients reported an 'Excellent' score with no desirable balance impairment, 63 

reported a 'Good' score, 139 reported a 'Fair' score, and 154 reported a 'Poor' score in the SWOC test. In the 

TUG test, 145 patients reported an 'Excellent' score with no desirable balance impairment, 121 reported a 

'Good' score, 58 reported a 'Fair' score, and 53 reported a 'Poor' score. 

This study highlights the significant prevalence of balance impairment in children with hearing impairments, 

underscoring the need for early identification and intervention to mitigate the adverse effects on physical 

health, social integration, and educational outcomes. The findings suggest that both static and dynamic 

balance impairments are prevalent in this population, necessitating a comprehensive approach to diagnosis 

and rehabilitation. 

3 Results 

The study involved 377 children with hearing impairments, aged between 8 and 15 years, with a mean age of 

11.08 years and a standard deviation of 2.216 years. The gender distribution included 21.5% female and 78.5% 

male participants. The results of the SWOC and TUG tests indicated that a significant proportion of the 

participants demonstrated poor balance skills. In the SWOC test, 40.8% of the children had 'Poor' 

performance, 36.9% had 'Fair' performance, 16.7% had 'Good' performance, and only 5.6% had 'Excellent' 

performance. 
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Table 1 Age Range Distribution 

Age Range Frequency Percent 

8-10 144 38.2 

11-13 168 44.6 

14-15 65 17.2 

Total 377 100.0 

In the TUG test, 15.4% of the participants had a 'Poor' performance, 21.8% had a 'Fair' performance, 24.4% 

had a 'Good' performance, and 38.5% had an 'Excellent' performance. 

Table 2 Gender Distribution 

Gender Frequency Percent 

Female 81 21.5 

Male 296 78.5 

Total 377 100.0 

The findings reveal a high prevalence of balance impairment among children with hearing impairments. 

Table 3 SWOC Test Performance 

Performance Level Frequency Percent 

Excellent 21 5.6 

Good 63 16.7 

Fair 139 36.9 

Poor 154 40.8 

Total 377 100.0 

Specifically, 77.7% of participants demonstrated poor balance skills in the SWOC test, while 37.1% showed fair 

or poor performance in the TUG test. 

Table 4 TUG Test Performance 

Performance Level Frequency Percent 

Excellent 145 38.5 

Good 92 24.4 

Fair 82 21.8 

Poor 58 15.4 

Total 377 100.0 

These results suggest that children with hearing impairments are at a considerable risk for deficits in body 

balance, highlighting the need for targeted interventions to improve their balance and functional mobility. 

4 Discussion 

The study revealed a significant prevalence of balance impairment among children with hearing impairments. 

The findings indicated that 77.7% of participants demonstrated poor balance skills in the SWOC test, while 

37.1% exhibited fair or poor performance in the TUG test. These results align with previous research, which 

has consistently shown that children with hearing impairments often experience challenges in maintaining 

balance and postural control (4). The high prevalence of balance impairment observed in this study can be 
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attributed to the anatomical and functional relationship between the cochlea and the vestibular apparatus, 

both of which are components of the vestibular-auditory system (8). This relationship underscores the 

importance of considering vestibular dysfunction when addressing balance issues in children with hearing 

impairments. Previous studies have reported similar findings, indicating that a significant proportion of 

children with sensorineural hearing loss exhibit peripheral vestibular dysfunctions, which compromise their 

balance (7). 

The study's strengths included a large sample size and the use of reliable and valid assessment tools, such as 

the SWOC and TUG tests, which have demonstrated satisfactory to excellent reliabilities (17). The inclusion of 

both unilateral and bilateral hearing impairments, as well as the consideration of both static and dynamic 

balance, provided a comprehensive understanding of balance impairments in this population. However, the 

study also had limitations. The cross-sectional design limited the ability to establish causal relationships 

between hearing impairment and balance deficits. Additionally, the use of non-probability convenient 

sampling may have introduced selection bias, potentially affecting the generalizability of the findings. 

Furthermore, the study did not account for the potential influence of other factors, such as the duration and 

severity of hearing loss, the use of hearing aids, and the presence of additional disabilities, which could have 

impacted balance performance (14-17). 

In light of these findings, it is recommended that healthcare providers working with children with hearing 

impairments incorporate balance assessments into their routine evaluations. Early identification of balance 

impairments can facilitate timely interventions, which may include vestibular rehabilitation exercises, balance 

training programs, and the use of assistive devices to enhance stability and prevent falls. Schools should also 

consider developing tailored physical education programs that address the unique needs of children with 

hearing impairments, focusing on activities that promote balance and coordination (18). 

Future research should aim to explore the longitudinal effects of hearing impairment on balance and 

investigate the efficacy of various intervention strategies in improving balance in this population. Studies 

should also consider a more diverse sample, including children from different geographic regions and socio-

economic backgrounds, to enhance the generalizability of the findings. Additionally, examining the impact of 

advanced hearing technologies, such as cochlear implants, on balance performance could provide valuable 

insights into the potential benefits of these devices beyond auditory rehabilitation (19). 

5 Conclusion 

In conclusion, this study highlighted the substantial prevalence of balance impairment among children with 

hearing impairments, emphasizing the need for comprehensive assessments and targeted interventions to 

address these challenges. By improving our understanding of the relationship between hearing loss and 

balance, we can develop more effective strategies to support the physical, social, and academic development of 

children with hearing impairments (11). 

6 References 

1 De Kegel A, Dhooge I, Peersman W, Rijckaert J, Baetens T, Cambier D, et al. Construct Validity of the 

Assessment of Balance in Children Who Are Developing Typically and in Children With Hearing 

Impairments. Phys Ther. 2010;90(12):1783-94. 



Ghaffar E. et al., 2024, JHRR, V4, I3  Balance Issues in Hearing-Impaired Children 

 

DOI: https://doi.org/ 10.61919/jhrr. v4i3.1245; 2024 © Open access: Creative Commons; Double Blind Peer Reviewed  6 

2 Shumway-Cook A, Brauer S, Woollacott M. Predicting the Probability for Falls in Community Using the 

Timed Up & Go Test. Phys Ther. 2000;80(9):896-903. 

3 Westcott SL, Lowes LP, Richardson PK. Evaluation of Postural Stability in Children: Current Theories and 

Assessment Tools. Phys Ther. 1997;77(6):629-45. 

4 Siegel JC, Marchetti M, Tecklin JS. Age-Related Balance Changes in Hearing-Impaired Children. Phys 

Ther. 1991;71(3):183-9. 

5 Wiegersma PH, Van der Velde A. Motor Development of Deaf Children. J Child Psychol Psychiatry. 

1983;24(1):103-11. 

6 Goodman J, Hopper C. Hearing Impaired Children and Youth: A Review of Psychomotor Behavior. Adapt 

Phys Act Q. 1992;9(3):214-36. 

7 Lindsey D, O'Neal J. Static and Dynamic Balance Skills of Eight-Year-Old Deaf and Hearing Children. Am 

Ann Deaf. 1976;121(1):49-55. 

8 Horn DL, Pisoni DB, Miyamoto RT. Divergence of Fine and Gross Motor Skills in Prelingually Deaf 

Children: Implications for Cochlear Implantation. Laryngoscope. 2006;116(8):1500-6. 

9 Holecko C. Developing Stability and Balance Skills in Kids. Verywell Family. 2020 Oct 4. 

10 De Souza Melo R, Lemos A, Falcão Raposo MC, Belian RB, Ferraz KM. Balance Performance of Children 

and Adolescents With Sensorineural Hearing Loss: Repercussions of Hearing Loss Degrees and Etiological 

Factors. Int J Pediatr Otorhinolaryngol. 2018;110:16-21. 

11 Gheysen F, Loots G, Van Waelvelde H. Motor Development of Deaf Children With and Without Cochlear 

Implants. J Deaf Stud Deaf Educ. 2008;13(2):215-24. 

12 Cushing SL, Papsin BC, Rutka JA, James AL, Gordon KA. Evidence of Vestibular and Balance Dysfunction 

in Children With Profound Sensorineural Hearing Loss Using Cochlear Implants. Laryngoscope. 

2008;118(10):1814-23. 

13 Effgen SK. Effect of an Exercise Program on the Static Balance of Deaf Children. Phys Ther. 

1981;61(6):873-7. 

14 Wink ME. Current Balance Levels in Deaf and Hearing-Impaired Children. Deaf Hear Res. 2018 Dec. 

15 Lieberman A, Zevin A, Hahn K, Lapka K, Lopatin J, Magas I, et al. Balance Control in Individuals With 

Hearing Impairment: A Systematic Review and Meta-Analysis. J Vestib Res. 2023 Aug 9. 

16 Rao Soft Inc. Sample Size Calculator. Available from: http://www.raosoft.com/samplesize.html 

17 Shamay S, Ng M, Chan SC, Chan AK, Chung HH, Lee NK, et al. Reliability and Concurrent Validity of 

Standardized Walking Obstacle Course Test. J Rehabil Res Dev. 2017;49(9):1465-70. 

18 Wong T, Goh PG, Poon CY, Leung CY, Lau BP. Balance Performance in Children With Unilateral and 

Bilateral Severe-to-Profound-Grade Hearing Impairment. Int J Pediatr Otorhinolaryngol. 2013 

Dec;31(2):81-7. 



Ghaffar E. et al., 2024, JHRR, V4, I3  Balance Issues in Hearing-Impaired Children 

 

DOI: https://doi.org/ 10.61919/jhrr. v4i3.1245; 2024 © Open access: Creative Commons; Double Blind Peer Reviewed  7 

19 Walicka-Cupryś M, Rottermund J, Opłac A, Guzik A, Piwoński P. Body Balance of Children and Youths 

With Visual Impairment (Pilot Study). Int J Environ Res Public Health. 2022 Sep. 

  



Ghaffar E. et al., 2024, JHRR, V4, I3  Balance Issues in Hearing-Impaired Children 

 

DOI: https://doi.org/ 10.61919/jhrr. v4i3.1245; 2024 © Open access: Creative Commons; Double Blind Peer Reviewed  8 

Disclaimers 

Author Contributions 
All authors contributed significantly to this work. Author A designed the study and conducted 

the experiments, while Author B analysed the data and wrote the manuscript. 

Conflict of Interest The authors declare that there are no conflicts of interest. 

Data Availability Data and supplements available on request to the corresponding author. 

Funding NA 

Ethical Approval Institutional Review Board (IRB) by respective research setting 

Trial Registration NA 

Acknowledgments NA 

2024 © Open Access. This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 

sharing, adaptation, distribution, and reproduction in any medium or format, with appropriate credit to the original author(s) and 

source, a link to the license, and an indication of any changes made. If the material is not covered by the license, permission from the 

copyright holder is required. More details are available at "Creative Commons License". 

 

~ JHRR, ISSN: 2791-156X ~ 


