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total of 147 hearing-impaired students aged 12—18 years using hearing aids were
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Keywords

Hearing impairment, hearing aids, special education, psychosocial distress,
communication barriers, adolescent mental health.

INTRODUCTION

Hearing impairment, recognized globally as a major public health issue, affects approximately 466 million individuals worldwide, representing
about 5% of the population (1). Among these, a substantial proportion are children, with over 34 million under the age of 15 (2). Hearing loss
disrupts a child’s capacity for language acquisition, educational progress, and social integration, and the impact is especially profound for those
whose primary learning years are spent within structured educational settings (3). Despite the widespread implementation of hearing aids, which
have been shown to enhance auditory access and improve communicative potential, numerous children with hearing loss continue to encounter
significant barriers in mainstream and special educational environments (4,5).

Previous research has established that the consequences of hearing loss extend beyond auditory deficits; they are multifaceted, affecting not only
language development and academic achievement but also psychosocial wellbeing (6,7). Studies in both developed and developing countries have
highlighted that hearing-impaired students face substantial challenges in their daily school experiences, including persistent communication
barriers, increased risk of social isolation, difficulties in peer interactions, and exposure to bullying or violence (8,9). In particular, qualitative
inquiries and large-scale cross-sectional studies have identified that communication difficulties remain pervasive, even when assistive technologies
such as hearing aids are available (10,11). These challenges are exacerbated in contexts where specialized resources are limited or poorly
implemented and where school environments are not fully adapted to the unique needs of hearing-impaired students (12,13).

Evidence also suggests that the type and severity of hearing loss, along with the effectiveness of hearing aid use, contribute to the variability in
educational outcomes (14). Moreover, parental involvement, school support systems, and the attitudes of teachers and peers play critical roles in
shaping the overall quality of life for these students (15). However, much of the available literature has focused on either mainstream educational
settings or broad populations of children with hearing loss, with comparatively fewer studies specifically targeting hearing-impaired students who
are aided and enrolled in special schools.

This knowledge gap is particularly significant given that special schools often serve as primary support environments for children with more
profound impairments or those who do not fully benefit from inclusive mainstream placements (16). While these schools are intended to mitigate
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educational disadvantages, there remains a lack of detailed empirical evidence on the specific nature and frequency of challenges faced by aided
hearing-impaired students in these settings.
Given this context, there is a critical need to systematically explore the barriers experienced by hearing-impaired students who utilize hearing aids
within special schools, with particular attention to the effectiveness of educational accommodations, social integration, and protection from
negative experiences such as bullying. Addressing this gap will not only advance scientific understanding but also inform targeted interventions
and policy initiatives to enhance the learning experience and overall wellbeing of this vulnerable group (17). The present study aims to identify
and quantify the challenges encountered by hearing-impaired aided students in special schools, focusing on educational, communicative, and
psychosocial domains. By integrating both existing evidence and primary data from a well-defined sample, this research seeks to answer the
following question: What are the primary barriers to educational and social participation experienced by hearing-impaired aided students in special
schools, and how do these challenges manifest in their daily school life?

MATERIALS AND METHODS

This research was designed as a cross-sectional observational study to systematically assess the challenges faced by hearing-impaired aided
students in special schools. The study was conducted at Fatima Memorial Hospital College of Medicine and Dentistry, FMH Institute of Allied
Health Sciences, and the Hamza Foundation Academy for the Deaf in Lahore, Pakistan, between September 2024 and December 2024. The choice
of a cross-sectional design was based on its suitability for evaluating the prevalence and patterns of specific experiences and difficulties at a single
point in time within a defined population (18).

Eligible participants included school-going children aged 12 to 18 years, diagnosed with hearing impairment and currently using hearing aids.
Inclusion criteria were strictly limited to students who were actively enrolled in the selected special schools during the study period and who met
the age and hearing aid usage criteria Additionally, potential recall and social desirability biases may have influenced student self-reports, as
participants might under- or over-report their experiences. Efforts were made to minimize these by ensuring confidentiality and emphasizing
voluntary participation. Exclusion criteria comprised children with normal hearing, any form of ear anomalies such as microtia, anotia, or ear tags,
active ear infections including otitis media and otitis externa, and a history of ear trauma such as ossicular fixation. Participants were identified
and selected using a non-probability convenient sampling strategy, reflecting the accessibility of the target group and feasibility within the
institutional setting (19).

Recruitment was conducted in collaboration with school administrators and audiology staft, who facilitated initial contact with eligible students
and their guardians. Informed written consent was obtained from all participants or their legal guardians prior to enrollment in the study. Assent
was also secured from minors as appropriate. The consent process adhered to ethical standards for research involving human participants and
included assurances of voluntary participation, confidentiality, and the right to withdraw at any stage without repercussions.

Data collection was performed using a structured, self-designed questionnaire developed through literature review and consultation with audiology
and educational experts to ensure content validity (20). The questionnaire consisted of closed-ended items employing a four-point Likert-type
scale, capturing the frequency of specific experiences and challenges encountered in the school environment. The instrument was pilot tested with
a subset of students not included in the main analysis, and necessary modifications were made based on their feedback to improve clarity and
comprehensibility. The final instrument captured data on demographic characteristics, self-reported communication barriers, emotional responses,
participation in school activities, and experiences of violence or bullying.

The primary variables measured included frequency and type of communication difficulties, levels of satisfaction in academic and extracurricular
participation, perceptions of parental support, and incidence of negative psychosocial experiences. Operational definitions were based on
standardized audiological and educational frameworks: hearing impairment was defined as a permanent or fluctuating reduction in auditory
function, as diagnosed by qualified audiologists; hearing aid usage was defined as regular use of sound-amplifying devices prescribed for
educational and daily activities.

To minimize the risk of bias, the study employed consistent administration procedures across all sites, and data collectors were trained to
standardize instructions and minimize interviewer influence. The self-reported nature of the questionnaire was intended to reduce social desirability
bias, with confidentiality emphasized to promote honest responses. Potential confounders such as age and gender were recorded, and subgroup
analyses were planned to assess their effects.

The sample size was determined using a formula for cross-sectional studies based on a presumed prevalence (p) of communication problems in
hearing-impaired aided students, with a 95% confidence interval and 5% margin of error, resulting in a final sample size of 147 participants (21).
Data were entered and analyzed using IBM SPSS Statistics for Windows, Version 27. Descriptive statistics were calculated for all variables,
including means and standard deviations for continuous data, and frequencies and percentages for categorical data. Missing data were assessed at
the time of entry, and records with substantial omissions were excluded from analysis. Where appropriate, subgroup comparisons by age and
gender were performed using chi-square tests or t-tests as indicated. All analyses were two-tailed, with statistical significance set at p<0.05. Ethical
approval for the study was obtained from the institutional review board of Fatima Memorial Hospital College of Medicine and Dentistry. The study
conformed to the principles set forth in the Declaration of Helsinki and ensured data integrity through double data entry verification, secure storage
of records, and regular audit of procedures to maintain reproducibility and transparency throughout the research process (22).

RESULTS

The study assessed 147 hearing-impaired, aided students (mean age 15.2 years; 59% male). Most students understood their teachers well, but many
experienced frustration during peer communication and had psychosocial concerns. Females reported significantly more frequent frustration and
fear of mistakes than males, while feeling safer at school. Participation in creative school activities was low across the cohort. Age was not a
significant predictor of frustration, but female gender was an independent risk factor for communication-related difficulties. The results highlight
the need for improved peer communication support, greater creative engagement, and enhanced school safety measures, particularly for female
students. Composite psychosocial distress scores increase with age among hearing-impaired aided students, with both the mean and distribution
shifting upward from the youngest (12—13) to the oldest group (16—18). Across all ages, female students show consistently higher mean distress
scores compared to males: at ages 12—13, females average 4.0 (95% CI: 3.6—4.4) versus 3.0 (2.6-3.4) in males; at 1618, females reach 6.4 (5.8—
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7.0) versus 5.0 (4.5-5.5) for males. The gender gap widens at older ages, with a difference of +1.4 points at 16—18 years. Distributional overlap is
present, but violin plots reveal a substantial rightward skew among older females, with a greater proportion crossing the clinical concern threshold
(score >6). The combined (green) trend line demonstrates a nonlinear rise in average distress, steepest between ages 14—15 and 16-18. These
patterns indicate that older female students experience the highest psychosocial burden, with up to 62% of girls in the oldest group scoring above
the threshold for clinical concern, compared to 39% of boys. This underscores a need for targeted mental health interventions, especially for
adolescent girls as they transition through late secondary school.

Table 1: Key Findings (N = 147)

Variable Total n (%)  Males n (%) Females n (%) p-value / OR (95% CI)
Mean Age (years = SD) 152+1.9 153+2.0 15.0+1.8 0.39 (95% CI: -0.4 to 1.0)
"Often/Almost always' understand teacher 120 (81.6) 84 (96.6) 36 (60.0) <0.001; OR 17.5 (6.6-46.5)
"Often/Almost always" feel frustrated with peers 63 (42.9) 30 (34.5) 33 (55.0) 0.01; OR 0.43 (0.22-0.84)
"Often/Almost always'" fear making mistakes 63 (42.8) 28 (32.2) 35(58.3) 0.002; OR 0.34 (0.18-0.65)
"Often/Almost always" feel good in group 99 (67.3) 62 (71.3) 51 (85.0) 0.06

"Often/Almost always' school protects from violence 68 (46.3) 34 (39.1) 34 (56.7) 0.04; OR 0.50 (0.26-0.97)
"Often/Almost always" frustration (by age) — 1214 yrs: 21 (34.4)  15-18 yrs: 42 (48.8) 0.29

Logistic regression: female gender (frustration) — — — OR 1.97 (1.10-3.52), p=0.02
Participation in creative activities (" Almost always'") 23 (15.6) — — —
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Figure 1 Age- and Gender-specific Patterns of Psychosocial Distress in Hearing-Impaired Aided Students

This figure shows that psychosocial distress tends to increase with age, but the rise is much sharper for girls than boys. At ages 12—
13, both groups are relatively low, with boys averaging just over 3 and girls closer to 4, well below the clinical concern threshold of
6. By ages 14-15, distress climbs to around 4.2 in boys and 5.5 in girls, and by ages 16-18 the gap widens further —boys reach just
above 5, while girls average about 6.5, pushing them clearly above the threshold. The spread of scores is also wider among girls,
especially in the older age groups, suggesting more variability in their experiences. Overall, the trend highlights a steady increase
in distress across adolescence, with girls showing both higher levels and a greater likelihood of reaching clinically concerning levels
compared to boys.

DISCUSSION

The findings of this study reinforce and extend existing knowledge on the psychosocial and communicative challenges faced by hearing-impaired
aided students in special education contexts. In line with previous research that emphasizes the burden of social isolation and communicative
frustration among children with hearing loss (23), this study reveals that nearly 40% of participants often experience frustration during peer
interactions despite being aided. This trend underscores the reality that while hearing aids can enhance auditory access, they do not fully
compensate for the nuanced demands of social communication, particularly in group settings where background noise, fast-paced dialogue, and
overlapping speech are common.

Importantly, gender emerged as a significant determinant of psychosocial experience. Female students consistently reported higher levels of
frustration and fear of making mistakes than their male counterparts, a pattern also reflected in elevated composite psychosocial distress scores
among older adolescent girls. This finding aligns with prior literature noting that female adolescents with disabilities, including those with hearing
impairment, are at heightened risk of internalizing behaviors, such as anxiety and social withdrawal (24). Notably, 58.3% of female respondents
reported frequent fear of making mistakes, compared to only 32.2% of males, indicating a possible gender-based difference in emotional
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vulnerability that warrants targeted psychological support. Logistic regression further confirmed that being female independently predicted
increased odds of experiencing communication-related frustration (usted OR 1.97, 95% CI: 1.10-3.52, p = 0.02).

Age also influenced psychosocial profiles, with older students demonstrating higher distress levels. Students aged 16—18 showed a mean composite
distress score of 5.0 (males) and 6.4 (females), with the latter crossing the clinically significant threshold. This age-associated increase may reflect
the cumulative effect of repeated social failures, increased academic demands, and greater self-awareness during adolescence. Although the
association between age and distress was not statistically significant in bivariate analysis (p = 0.29), the overall trend particularly the steep rise
between mid- and late adolescence suggests developmental transitions as a crucial period for intervention (25). This is consistent with earlier
qualitative work showing that deaf adolescents experience identity struggles and mounting emotional strain as they attempt to navigate normative
social expectations (26).

Another key observation from this study is the discrepancy between academic and extracurricular engagement. While over 80% of students
reported frequently understanding their teacher and feeling comfortable in classroom discussions, only 15.6% participated in poetic, musical, or
dramatic school events, and over 42.9% reported seldom doing so. This disengagement from creative and expressive platforms often integral to
holistic development—suggests either limited opportunities, lack of inclusive programming, or self-exclusion due to low confidence or fear of
ridicule. This phenomenon aligns with findings by Hadziefendi¢ (27), who noted that while DHH students value extracurricular participation, their
actual involvement is constrained by poor communicative access and psychosocial barriers.

School safety was another critical area of concern. One-third of students stated that they “almost never” felt protected from violence or bullying a
finding that calls attention to systemic shortcomings in special school environments meant to serve vulnerable populations. The perception of
safety was notably poorer among male students (39.1% reported frequent protection) compared to females (56.7%), although both rates are
clinically unacceptable. Previous work by Suleiman Alramamneh (28) similarly documented moderate levels of psychological distress due to peer
rejection and violence in deaf school settings. The absence of trained counselors and lack of institutional monitoring mechanisms may contribute
to the normalization of such experiences in special education settings. Overall, the findings indicate that while hearing-impaired aided students in
special schools benefit from enhanced auditory input, they continue to face significant emotional, communicative, and environmental barriers.
These challenges are stratified by gender and age, with older female students exhibiting the highest psychosocial risk. Collectively, the data
highlight the urgent need for integrative support frameworks, including peer sensitization programs, school-based mental health services, and
tailored extracurricular engagement strategies. Interventions must also extend beyond auditory remediation to encompass emotional resilience
training and teacher capacity-building to manage behavioral and communicative diversity more inclusively. By addressing these multidimensional
challenges, the educational system can better fulfill its obligation to support the development, dignity, and inclusion of hearing-impaired learners
(29).

The limitations of study are, sample was drawn using convenience sampling from a limited number of schools in Lahore, which may restrict the
representativeness of findings. Second, the relatively small sample size reduces power for subgroup analyses. Third, reliance on self-reported
questionnaires introduces potential recall and social desirability biases. Finally, the cross-sectional design precludes establishing causality, limiting
inferences about temporal relationships. The generalisability of these results may be limited to similar educational settings in low- and middle-
income countries. Caution is advised when extrapolating to mainstream schools or international contexts with different educational resources,
socioeconomic backgrounds, and cultural factors.

CONCLUSION

The present study underscores the multifaceted challenges experienced by hearing-impaired aided students in special schools, particularly in the
domains of communication, emotional wellbeing, and social participation. Despite the use of hearing aids, which significantly enhance auditory
access, a substantial proportion of students reported persistent frustration during peer interactions, limited involvement in creative activities, and
feelings of vulnerability in school environments. These difficulties were disproportionately higher among female and older students, with over
55% of adolescent girls frequently fearing mistakes and reporting elevated psychosocial distress scores exceedingly clinically concerning
thresholds. Furthermore, while most participants demonstrated functional understanding in academic contexts such as following teacher
instructions or participating in class discussions their reduced participation in extracurricular activities and lower perception of school safety reflect
an incomplete integration into the educational and social fabric of their institutions. The convergence of gender, age, and psychosocial factors
highlights the need for a more holistic approach to support one that not only addresses hearing amplification but also prioritizes mental health,
emotional resilience, and inclusive peer dynamics.
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