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Abstract

This study aimed to assess the prevalence, severity, and functional impact of hearing loss (HL) in
Rawalpindi and Islamabad, Pakistan. A total of 400 participants, aged 12 to 70 years, were enrolled in
the study, and data were collected using pure-tone audiometry (PTA) and the Hearing Handicap
Inventory for Adults (HHIA). The results indicated that 18% of participants had some form of HL, with
22% meeting the criteria for disabling HL (=35 dB HL). The severity of HL ranged from mild to
profound, with 55% of participants exhibiting no measurable HL. Sensorineural HL was the most
common type (60%), followed by conductive (24%) and mixed (10%) types. Bivariate analysis revealed
that older age (>60 years) and occupational noise exposure were significantly associated with HL >35
dB HL. The multivariable logistic regression model confirmed that age and occupational noise exposure
were independent predictors of HL. Furthermore, hearing aid users reported significantly lower HHIA
scores, indicating reduced psychosocial burden compared to non-users. This study highlights the need
for early detection, public health interventions, and increased access to hearing aids, particularly in rural
areas. The findings also demonstrate the importance of occupational noise control and workplace
interventions to reduce the risk of HL in high-noise environments. The study contributes to the
understanding of HL in Pakistan, offering valuable insights for improving hearing care accessibility and
policy development.

Keywords: Hearing Loss; Audiometry; Hearing Aid; Occupational Noise Exposure; Psychosocial
Burden; Pakistan; Public Health; HHIA
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INTRODUCTION

Hearing loss (HL) is a significant public health concern globally, affecting millions of individuals
across diverse demographics. According to the World Health Organization (WHO), approximately
1.5 billion people are currently living with some degree of HL, and 430 million of them suffer from
disabling HL [1], [2]. In this context, “disabling HL” follows the WHO epidemiological
classification, which defines it as a hearing threshold of > 35 dB HL in the better ear. This
classification is intended for public-health reporting and does not imply a clinical or functional
diagnosis of disability. It is also recognized that even mild or sub-threshold losses can have
significant communicative and educational consequences, particularly among children and young
adults. In Pakistan, the burden of HL is substantial, with an estimated 14.5 million people (6.9% of
the population) affected [3], [4], [5]. Despite the considerable prevalence, early detection and
intervention programs remain underdeveloped, particularly in rural areas [6], [7]. The lack of
accessible hearing care services exacerbates the public health challenge, leading to negative
outcomes for individuals with HL, such as reduced communication abilities, impaired social
participation, and limited educational and employment opportunities.

In children, untreated HL can delay speech and language development, causing significant
academic underachievement and psychological distress [8], [9]. For adults, HL leads to a reduction
in productivity, social stigmatization, and an increased risk of mental health issues, including
depression [10]. In older adults, untreated HL is associated with cognitive decline and social
isolation, further impacting their overall quality of life [11], [12], [13]. Unfortunately, cost-effective
interventions such as the universal newborn hearing screening (UNHS), vaccination, and affordable
hearing aids are not widely available or utilized in Pakistan. Although UNHS has been successful
in detecting congenital HL, it remains limited in identifying mild, low-frequency, progressive, and
delayed-onset HL (DOHL). Without continued audiologic monitoring, such cases may remain
undetected until developmental or educational problems emerge. Accordingly, global best practices
now emphasize Early Hearing Detection and Intervention (EHDI) frameworks as recommended by
the Joint Committee on Infant Hearing (JCIH), which advocate ongoing audiometric surveillance
throughout childhood to ensure timely diagnosis and intervention. Moreover, social stigma around
using hearing aids further reduces their uptake, despite their proven benefits for improving
communication and psychosocial wellbeing [14], [15], [16].

Although several studies have explored hearing-related health issues in Pakistan, there
remains a gap in comprehensive research that combines audiometric data with functional
impairment assessments. Most of the existing research has either focused on children or industrial
workers, while broader community-based studies are limited. For example, a study by Riaz et al.
[17] found a prevalence of chronic otitis media exceeding 20% among schoolchildren in
Rawalpindi, while Aliyeva and Sari [18] highlighted the role of occupational noise exposure in the
development of HL among factory workers. However, there is limited research that simultaneously
addresses the prevalence, severity, and functional impact of HL in a general population sample,
especially one that includes both urban and rural residents.

This study aims to fill this gap by providing a comprehensive analysis of the prevalence,
severity, and functional impact of HL in Rawalpindi, Pakistan, using both standardized audiometric
assessments and self-report hearing handicap questionnaires. The goal is to identify significant risk
factors for disabling HL and to provide evidence that can inform public health interventions. This
research also contributes to the broader understanding of HL in low-resource settings and
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demonstrates the emergency for integrating hearing care into national health systems to address the
growing burden of HL.

LITERATURE REVIEW

Global and National Prevalence of HL

HL remains a growing global public health concern, affecting hundreds of millions of individuals
worldwide, as highlighted in recent international reports [19], [20], [21]. Pakistan is no exception,
with tens of millions of cases reported [22], [23]. However, early diagnosis and intervention remain
limited, particularly in rural areas where healthcare resources are scarce. Studies consistently show
that the prevalence and impact of HL are increasing, leading to substantial challenges in
communication, education, and overall quality of life [24], [25].

Risk Factors for HL

The risk factors for HL are multifaceted, including genetic predispositions, environmental
exposures, and age-related changes. Many workers are routinely exposed to hazardous levels of
noise in their workplaces. Such exposure is a significant contributor to HL in adults, particularly in
industrial and transport sectors. Sheppard et al. [26] reported that workers exposed to high levels of
occupational noise had a higher incidence of HL. Similarly, studies have shown that recurrent ear
infections, particularly in childhood, are strong predictors of HL later in life [27], [28]. Furthermore,
advancing age has been identified as a critical risk factor, with older adults experiencing a higher
prevalence of disabling HL [29], [30], [31]. In addition, unsafe listening practices among
adolescents and young adults, such as high-volume use of personal audio devices or frequent
attendance at loud entertainment venues, have been shown to substantially increase the risk of
hearing impairment in later life [32], [33], [34].

Functional Impact of HL

HL not only affects hearing but also has profound psychosocial and emotional impacts. The Hearing
Handicap Inventory for Adults (HHIA) is a validated tool that assesses the functional impact of HL
on individuals’ lives, including social, emotional, and communication difficulties. Research has
shown that individuals with HL experience increased social isolation, depression, and challenges
in everyday communication [35], [36], [37]. The importance of providing hearing aids and other
assistive technologies to mitigate these impacts has been well-documented in international studies
[38]. However, the uptake of such devices remains low, especially in low- and middle-income
countries (LMICs) like Pakistan, due to stigma, cost, and limited availability [30], [31].

The Role of Technology in Mitigating the Impact of HL

Technological advancements in hearing aids, cochlear implants, and speech processing
technologies have significantly improved the lives of those with HL. Hearing aids, in particular,
have been shown to improve communication abilities, reduce the functional impact of HL, and
enhance the quality of life for individuals with disabling HL [32], [33]. Despite these advancements,
the availability and usage of such technologies in LMICs are limited, primarily due to cost and lack
of awareness. Research by Knoetze et al. [39] emphasized the barriers to hearing aid uptake in
South Asia, suggesting that public health initiatives should focus on awareness, affordability, and
accessibility of hearing technologies.
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Gaps in the Literature and Study Rationale

While there has been significant research on the prevalence and risk factors for HL in Pakistan,
there is a lack of comprehensive studies that combine both audiometric data and functional impact
assessments. Most studies have either focused on specific populations such as children or workers,
limiting the generalizability of the findings [35], [36]. This study aims to fill this gap by providing
a broad community-based analysis of the prevalence, severity, and functional impact of HL in
Rawalpindi, Pakistan. By incorporating both objective audiometric assessment and psychosocial
measures, this research examines multiple risk factors simultaneously, offering a more complete
understanding of HL in the general population.

METHODS

Study Design

This study employed a cross-sectional analytic design to assess the prevalence, correlates, and
functional impact of HL in Rawalpindi, Pakistan. The cross-sectional design was chosen to provide
a snapshot of the extent of HL in the population and to identify factors associated with disabling
HL at a specific point in time. This approach is suitable for epidemiological studies aimed at
understanding the distribution and determinants of health conditions within a defined population.
The design also facilitates the collection of both quantitative audiometric data and self-reported
functional data, offering a comprehensive understanding of HL’s impact on the community.

Study Setting

The research was conducted between January and June 2024 in Rawalpindi and Islamabad,
Pakistan. These cities were selected because they represent both urban and semi-urban settings in
Pakistan, providing a diverse sample in terms of demographics, healthcare access, and
environmental exposure to risk factors such as noise. Data were collected from multiple settings,
including community health centers, secondary schools, and one tertiary Ear, Nose, and Throat
(ENT) clinic, ensuring a wide representation of the general population and high-risk groups (e.g.,
schoolchildren and workers). To ensure representativeness, recruitment procedures were designed
to achieve an approximately balanced distribution across age and gender groups. Participants were
purposively enrolled to reflect a broad age range and near-equal gender proportions, with no
overrepresentation of either males or females in any specific age group. Although stratified random
sampling was not applied, age and gender distributions were continuously monitored during data
collection to maintain demographic balance across study sites.

Participants

The study sample comprised 400 participants, with a mean age of 41.5 years (SD = 16.2), ranging
from 12 to 70 years. Participants were recruited through a convenience sampling approach from
community health centers, secondary schools, and one tertiary ENT clinic. The baseline
demographic and clinical characteristics of the participants are summarized in Table 1. Because
recruitment was based on voluntary participation across these diverse settings, the demographic
distribution reflects natural availability within each site rather than a stratified sampling framework.
However, efforts were made to maintain balance in age and gender representation during data
collection to avoid bias toward any particular subgroup. In terms of risk factors, 21% of participants
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reported exposure to occupational noise, 22.5% had a history of recurrent ear infections, and 18%
had a family history of HL. Only 7% of participants were current hearing-aid users. These
characteristics highlight the demographic and clinical diversity of the sample.

Table 1. Demographic Characteristics of Participants

Characteristic Value

Age Mean (SD) = 41.5 (16.2) years
Female 216 (54%)

Rural Residence 192 (48%)
Occupational Noise Exposure 84 (21%)

Recurrent Ear Infections 90 (22.5%)

Family History of HL 72 (18%)

Current Hearing-Aid User 28 (7%)

Ethical Considerations

The study was approved by the Institutional Review Board (IRB) of Lahore College for Women
University. Although no specific file number was issued, the committee formally approved the
study protocol prior to data collection. All participants provided written informed consent before
participation, and parental consent was obtained for participants under the age of 18. The research
adhered to the ethical guidelines set forth by the Declaration of Helsinki regarding participant rights,
confidentiality, and data management.

Data Collection
Data were collected through a structured protocol, which involved two primary components:
audiometric testing and functional assessment through questionnaires.

Audiometric Testing

Pure-tone thresholds at 0.5, 1, 2, and 4 kHz were obtained, and a four-frequency pure-tone average
(PTA4) was calculated for each ear. PTA4 was conducted using a calibrated portable audiometer
(ISO 8253-1 standards) to assess the air- and bone-conduction thresholds. A standard masking
protocol was employed in cases where interaural differences exceeded 40 dB HL for air conduction
or 15 dB HL for bone conduction, using narrowband noise as the masker in accordance with ISO
8253-1 (2010) recommendations. PTA is considered the gold standard for assessing HL and is
widely used in epidemiological research on HL. Disabling HL was defined as a threshold greater
than 35 dB in the better ear according to the World Health Organization (WHO) epidemiological
classification for public-health reporting [37], [38]. This definition was applied for consistency with
global prevalence studies and does not imply a clinical or functional diagnosis of disability. It is
acknowledged that even slight or mild losses below this threshold can still exert significant
communicative and educational impacts. This threshold was selected because it captures clinically
significant HL that affects daily activities such as communication, education, and employment [38],
[39], [40]. The severity of HL in the sample was categorized into the degrees outlined in Table 1,
providing a comprehensive view of the distribution of HL severity.
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Questionnaire and Functional Assessment

The HHIA was administered to assess the functional impact of HL on psychosocial well-being. It
comprises a validated self-reported tool designed to measure both emotional and social effects of
HL. This tool has been widely used in clinical and epidemiological studies and has been validated
in the Pakistani context through the forward-backward technique to ensure cultural and linguistic
relevance [41], [42]. The questionnaire was designed to collect key demographic and risk factor
information, such as age, gender, type of employment, residence, education level, history of
recurrent ear infections, and hearing aid use.

The HHIA scores were analyzed to assess the emotional and social effects of HL. In addition
to the HHIA, the questionnaire gathered data on hearing aid use, as it is an important factor in
reducing the perceived functional handicap caused by HL. Functional assessment in this study
relied solely on the HHIA because speech audiometry was not feasible across community and
school settings due to time and equipment constraints. Moreover, the HHIA has been validated as
a reliable proxy measure of functional and psychosocial impact in large-scale epidemiological
research.

Statistical Analysis

The data were analyzed using SPSS version 25, and the analysis consisted of several key steps to
assess the relationships and patterns within the data. Because participants were recruited through a
convenience sampling approach, the regression analyses were interpreted as exploratory and
associative rather than inferential or predictive at the population level. The findings, therefore,
reflect relationships observed within the sampled population and should not be generalized beyond
the study context. Below is a detailed description of the analytical steps used.

Bivariable Analysis

Associations between categorical variables (i.e., age, occupational noise exposure, gender) were
examined using chi-square tests (y?). For continuous variables, such as HHIA scores, an
independent z-test was used to assess significant differences between groups, namely, hearing-aid
users vs non-users with disabling HL. The significance level was set at p < 0.05, which is considered
statistically significant.

Multivariable Logistic Regression

To identify independent predictors of disabling HL, a multivariable logistic regression model was
employed. This model accounted for potential confounding factors such as age, gender, occupation,
rural residence, and recurrent ear infections. The odds ratios (OR) with 95% confidence intervals
(CIs) were calculated for each predictor to quantify their association with disabling HL. This
regression analysis helped to determine which factors independently contribute to the likelihood of
experiencing disabling HL, adjusting for other variables. An overview of the study’s methodology
is illustrated in Figure 1.
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Study Design
Cross-sectional analytic

A
Study Setting
Rawalpindi & Islamabad
(Jan—Jun 2024)

A
Participants (N = 400)
Age 12-70
Urban & Rural

A
Data Collection

/ \

- ! ‘
Pure-Tone Audiometry (PTA) . B Risk Factor Survey
13S0 8253-1 HHIA Questionnaire

B . ‘ Age, gender, noise exposure,
Better-ear PTA4 Sl Skl s ear infections, HA use

\ ‘ /

Data Analysis
SPSS v25

N

Bivariate Analysis Multivariable Logistic Regression
Chi-square, t-test Predictors of Disabling HI (>35 dB)

Figure 1. An overview of the study’s methodology

RESULTS AND DISCUSSION

Prevalence of HL

The prevalence of HL among the study participants varied by severity, as shown in Table 2 and
Figure 2. Of the 400 participants, 55% exhibited no measurable HL, 23% had mild HL, and 22%
met the criteria for disabling HL (HL > 35 dB HL). The severity distribution also revealed that
13.5% of participants had moderate to severe impairment, highlighting the substantial burden of HL
across different levels of severity.

Table 2. Prevalence and Degree of HL (Better Ear, PTA4)

Degree of HL (dB HL) n (%)
None (<20) 220 (55%)
Mild (20-34.9) 92 (23%)
Moderate (35-49.9) 54 (13.5%)
Moderately Severe (50—64.9) 18 (4.5%)
Severe (65-79.9) 10 (2.5%)
Profound (>80) 6 (1.5%)
Disabling HL (>35) 88 (22%)

° WISE i:phdian
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Figure 2. Prevalence and Degree of HL (Better Ear, PTA4)
Type of HL
Among participants with measurable HL, sensorineural HL (SNHL) was the most common type,

affecting 60% of participants. This was followed by conductive HL (24%) and mixed types (10%).
The remaining 6% of participants showed an indeterminate HL type, as shown in Table 3.

Table 3. Type of HL by Tympanometric Pattern (n=400)

Type of HL n (%)
Conductive 96 (24%)
Sensorineural 240 (60%)
Mixed 40 (10%)
Indeterminate 24 (6%)

Bivariate Analysis of Risk Factors for Disabling HL

Bivariate analysis using chi-square tests (y?) revealed significant associations between age and
occupational noise exposure with the prevalence of disabling HL. Specifically, older adults (=60
years) had a significantly higher prevalence of disabling HL (36%) compared to younger adults
(18%). Occupational noise exposure was also associated with a higher prevalence of disabling HL
(32% vs. 20%) (see Table 4).

Table 4. Bivariate y*> Associations with Disabling HL

Variable Group Comparison Disabling HL (%) > (df) p-value
Age >60 vs. <60 36% vs. 18% 17.8 (1) <0.001
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Variable Group Comparison Disabling HL (%) x> (df) p-value

Occupational Noise Exposed vs. Not Exposed 32% vs. 20% 6.4 (1) 0.012
Exposure
Gender Male vs. Female 25% vs. 19% 3.7 (1) 0.054

Multivariable Logistic Regression Results

The multivariable logistic regression model identified age and occupational noise exposure as
independent predictors of disabling HL. As shown in Table 5, each ten-year increase in age was
associated with a 38% higher likelihood of disabling HL (adjusted odds ratio [aOR] = 1.38, 95%
CI: 1.18-1.61, p < 0.001). Similarly, participants exposed to occupational noise had 1.58 times
higher odds of experiencing disabling HL. compared to those without such exposure (aOR = 1.58,
95% CI: 1.01-2.50, p = 0.046). Other variables, including recurrent ear infections, male gender,
and rural residence, were not statistically significant predictors after adjustment for confounders,
although recurrent ear infections showed a positive trend (aOR = 1.60, 95% CI: 0.96-2.65, p =
0.072). These results indicate that both increasing age and exposure to occupational noise are key
independent risk factors for disabling HL in the studied population. The results are shown in Table
5.

Table 5. Multivariable Logistic Regression Results (Outcome: Disabling HL)

Predictor Adjusted Odds Ratio (aOR) 95% CI p-value
Age (per 10 years) 1.38 1.18-1.61 <0.001
Occupational Noise Exposure 1.58 1.01-2.50 0.046
Recurrent Ear Infections 1.60 0.96-2.65 0.072
Male Gender 1.34 0.88-2.05 0.142
Rural Residence 1.22 0.76-1.95 0.420

Functional Impact of HL and Hearing Aid Use

The HHIA was used to assess the psychosocial burden of HL. Based on the result of the #-test,
participants who used hearing aids reported significantly lower HHIA scores compared to non-users
with disabling HL, indicating a reduction in the functional impact of their HL (see Table 6). The
mean HHIA score for hearing aid users was 40.5 (SD = 17.6), compared to 55.8 (SD = 15.9) for
non-users.

Table 6. Comparison of HHIA Scores by Hearing Aid Use

Group HHIA Mean Mean 95% CI1 p-value
Score (SD) Difference
Hearing-Aid Users 40.5 (17.6) -15.3 —21.8to —8.8 <0.001
Non-users with Disabling HL. 55.8 (15.9)
Discussion

The findings of this study confirm that HL is a significant public health concern in Pakistan, with a
prevalence of 22% of participants meeting the criteria for disabling HL. This is in line with global
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studies indicating that HL is one of the most prevalent sensory impairments, which significantly
impacts communication, social participation, and overall well-being [1], [19], [43]. The study
highlights the burden of HL in both urban and rural populations, reinforcing the need for targeted
public health interventions and better access to hearing care services, especially in underdeveloped
regions. A critical finding in this study is the strong association between age and disabling HL.
Participants aged 60 years or older exhibited nearly double the prevalence of disabling HL
compared to younger adults. This result is consistent with a large body of literature showing that
age-related HL is a major contributor to HL in older adults, as the auditory system undergoes
degenerative changes over time [14], [32], [45], [46], [47]. In Pakistan, where access to hearing
care services is often limited, particularly in rural areas, older adults face compounded challenges
in managing HL. The lack of early intervention and limited access to assistive technologies such as
hearing aids exacerbate the issue, making age a significant determinant of disabling HL. This
finding calls for urgent age-targeted interventions, including early screening programs and
rehabilitative services such as hearing aids, to mitigate the growing burden of HL among older
populations.

Occupational noise exposure also emerged as a significant risk factor for disabling HL in
this study. Workers exposed to high levels of noise in industries such as manufacturing and
transportation were found to have a significantly higher prevalence of HL compared to non-exposed
workers. This finding is consistent with previous research by Wang et al. [48] and Aliyeva and Sari
[18], which has shown a strong correlation between occupational noise exposure and the
development of HL. The WHO has highlighted the need for noise control regulations in the
workplace, as noise-induced HL is a preventable condition with appropriate safeguards [7]. In
Pakistan, where industrial growth is accelerating, the implementation of occupational safety
measures, including routine hearing screenings and noise protection, is essential to reduce the
prevalence of workplace-related HL. One of the most compelling findings of this study is the
protective effect of hearing aids on the functional impact of HL. Participants who used hearing aids
reported significantly lower HHIA scores, reflecting a reduced psychosocial burden. This is
consistent with global research demonstrating that hearing aids improve communication, reduce
social isolation, and enhance quality of life for individuals with HL [8], [9]. However, the study
found that only 7% of participants were current hearing aid users, highlighting a significant
accessibility gap in the population. Barriers such as cost, stigma, and lack of awareness about the
benefits of hearing aids continue to impede their widespread adoption in Pakistan. This is a crucial
finding, as it indicates the need for public health campaigns that educate the public about the
benefits of hearing aids and work towards making these technologies more affordable and
accessible, particularly in rural areas.

The findings also suggest that digital media technologies can play a vital role in improving
access to hearing care. Telemedicine, online consultations, and e-health platforms can provide more
widespread access to hearing assessments and interventions, especially in areas with limited
healthcare infrastructure [49]. Mobile apps for noise monitoring, online hearing aid fittings, and
HL education could significantly improve awareness and accessibility. As the world becomes more
digital, media technology can bridge the gap in healthcare delivery and offer accessible solutions
for managing HL. The intersection of media technology and linguistic accessibility is crucial,
particularly in countries like Pakistan, where traditional healthcare systems are strained.
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This work also adds significant novelty to the existing body of research by integrating
audiometric assessments with subjective functional assessments, using both PTA and the HHIA
questionnaire. While previous studies in Pakistan have focused primarily on audiometric data or
specific population subsets such as children or industrial workers [20], [46], this study combines
both objective measurements of HL and self-reported functional data, providing a more
comprehensive view of the impact of HL. By incorporating both physical and psychosocial
dimensions of HL, the study highlights the multifaceted nature of HL and its effects on everyday
life, which is a perspective often overlooked in previous research. Furthermore, this research
emphasizes the importance of hearing aids not just as a medical tool but as a key component of
social inclusion and communication accessibility. The role of hearing aids and other assistive
technologies in enhancing linguistic accessibility in digital spaces is a critical area for future
exploration, especially as the world becomes increasingly reliant on digital communication
platforms.

CONCLUSION

This study provides a comprehensive evaluation of HL in Pakistan, highlighting its significant
prevalence, severity, and functional impact. The findings underscore the crucial need for targeted
public health interventions to address the rising burden of HL, especially in rural areas and among
older adults. The study also identifies age and occupational noise exposure as critical predictors of
disabling HL, both of which should be prioritized in future healthcare and policy interventions. The
study’s integration of audiometric testing with functional assessments, using both PTA and the
HHIA, represents a significant contribution to understanding the multidimensional impact of HL.
The results demonstrate the protective effect of hearing aids in mitigating the psychosocial burden
of HL, reinforcing the importance of increasing access to assistive technologies in Pakistan,
particularly in rural and underserved areas.

Despite the positive findings, the study highlights a critically low rate of hearing aid use,
which continues to limit efforts to reduce the functional and psychosocial burden of HL. Addressing
this gap requires coordinated public health initiatives that increase awareness, lower financial
barriers, and reduce the social stigma associated with hearing aids. To achieve lasting impact, future
research should adopt longitudinal designs to evaluate the long-term benefits of hearing aids and
other rehabilitative interventions. Moreover, integrating digital health technologies into hearing
care could enhance accessibility, particularly for underserved rural populations. Bridging the digital
divide and promoting linguistic accessibility through technology-enabled solutions would allow
individuals with HL to participate more fully in both social and digital spheres. Overall, this study
contributes valuable evidence for improving hearing care delivery in Pakistan and offers insights
applicable to other low- and middle-income contexts. Its holistic approach linking clinical,
functional, and technological dimensions underscores the potential for policy and innovation to
create more inclusive and effective hearing healthcare systems.

LIMITATIONS
This study has several limitations. The cross-sectional design limits the ability to establish causal
relationships between risk factors and disabling HL. Longitudinal studies would be necessary to
track the progression of HL over time and assess the long-term effects of interventions.
Additionally, the use of self-reported data for variables such as occupational noise exposure,
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hearing aid use, and history of recurrent ear infections introduces the potential for recall bias. Future
research could benefit from objective measures such as noise dosimeters or medical records. The
generalizability of the findings is another limitation, as the sample was restricted to participants
from Rawalpindi and Islamabad, which may not reflect the experiences of individuals in other
regions of Pakistan. A broader, more geographically diverse sample would enhance the
applicability of the results. Moreover, while PTA 1is a gold standard for assessing HL, it does not
fully capture the functional impact of HL in real-world settings. Future studies should incorporate
additional assessments, such as speech audiometry, to better understand the day-to-day challenges
faced by individuals with HL. Lastly, this study did not account for potential confounding factors
such as socioeconomic status or access to healthcare, which could influence both the prevalence
and management of HL. Further research should explore how these factors impact the accessibility
and effectiveness of interventions like hearing aids.
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