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Greetings from the Composite Regional
Centre (CRC), Bhopal! As we proudly
celebrate our Silver Jubilee Year of
empowering persons with disabilities,
we are thrilled to share the April 2026
newsletter. This edition highlights our
major academic and community
milestones. Key features include our
successful two-day National Conference
at Barkatullah University and a
landmark MoU signed with JNCT
Professional University to advance
special education and rehabilitation
collaborations. 

The newsletter also documents our
extensive community outreach. It
details our Poshan Pakhwada
nutrition drives across Anganwadi
centers, specialized parent training
programs, and insightful empirical
research on pediatric hearing
impairment by our faculty.
Additionally, you will find the
official prospectus and admission
details for the 2026-28 RCI-
recognized D.Ed. Special
Education course. 



About CRC Bhopal
CRC, Bhopal was established on 14th August 2000 by National Institute of Empowerment of
Persons with Intellectual Disabilities (NIEPID), Secunderabad under the Scheme of
Implementation of the Rights of Persons with Disabilities Act (SIPDA). It was realigned in February
2006 to Ali Yavar Jung National Institute for the Speech & Hearing Disabilities (Divyangjan),
Mumbai, an autonomous body under the Department of Empowerment of Persons with
Disabilities (DEPwD), Ministry of Social Justice & Empowerment, Government of India. From
August 2024, CRC Bhopal is under administrative control of National Institute of Mental Health
Rehabilitation (NIMHR) Sehore, Bhopal Madhya Pradesh. CRC Bhopal has been working for
persons with disabilities in the Central India region by providing rehabilitation services for all
categories of persons with disabilities. The center was conferred with the national award for
barrierfree environment in the year 2006. Apart from rendering rehabilitation services, CRC
Bhopal also offers various long term and short-term training programmes recognized by
Rehabilitation Council of India, implements various schemes and programme of DEPwD like
CDEIC, PMDK, Skill Development, registration for UDID, Niramaya etc. and conducts awareness
generation activities and different levels which includes grassroot level functionaries, parents,
NGOs etc.
CRC aims to empower persons with disabilities (divyangjan) to live independently and contribute
to the community like everyone else. 
 
The primary objective of setting up CRC is to create the infrastructure required for training and
manpower development, research, and providing services to persons with disabilities, particularly
in those parts of the country where such infrastructure is lacking. CRC has following objectives:-
 

To serve as a resource centre for rehabilitation and special education of persons with
disabilities.
To establish linkages with existing medical, educational, and employment services, following
the principles of community-based rehabilitation and offer extension services in rural areas.
To stimulate the growth of services by encouraging and supporting voluntary organizations,
parent groups, and self-help groups.
To undertake human resource development by training rehabilitation professionals, village
level workers, multi-rehabilitation workers, and other functionaries in the government and
non-government sector required for providing services to persons with disabilities.
To develop strategies for delivering rehabilitation services suitable to the socio-cultural
background of the region.
To undertake research and development with specific reference to the needs of diverse
groups of people with disabilities, keeping in view the nature and severity of disability in the
region.
To undertake public education programs for the creation of awareness in the parents and the
community.
To undertake designing, fabrication, and fitment of aids and appliances to help individuals
overcome their disability.
To conduct the service of education and skill development leading to the enhancement of
opportunities for employment, rehabilitation, mobility, communication, recreation, and
integration in society.



Historical Data

Since its inception, CRC Bhopal has played a significant role in the

identification, assessment, certification, and rehabilitation of

individuals with Autism Spectrum Disorder (ASD). Following the

inclusion of ASD among the 21 benchmark disabilities under the Rights

of Persons with Disabilities (RPwD) Act, the centre witnessed a steady

increase in the number of cases seeking services. Over the years, CRC

Bhopal has provided multidisciplinary assessments for disability

certification, behaviour management interventions, parental

counseling, psychoeducation, and individualized rehabilitation

planning. The centre continues to serve as a key resource for families

by promoting early intervention, enhancing functional abilities, and

facilitating the social inclusion of individuals with ASD.



Highlights for the Month of APRIL
2026



Link: https://www.slideshare.net/slideshow/physically-challenged-indians-who-have-made-us-proud/67162482



Highlights for the Month of April 2026
Academics

On 1st and 2nd April 2026, CRC
Bhopal successfully conducted the
supplementary practical
examinations for 1st and 2nd year
students of the D.Ed. Special
Education (Intellectual and
Developmental Disabilities) course,
with 9 students from first year and
12 from second year appearing,
under the supervision of external
examiner Mrs. Tripti Saraswat.

On 2nd April 2026, an MoU was signed
between JNCT Professional University
and CRC Bhopal in the presence of
Vice Chancellor JNCTPU Dr. Govind
Bhargava with Director CRC Bhopal Dr.
Narendra Kumar and Registrar JNCTPU
Dr. Mohit Pandya, formalizing the
collaboration to promote joint efforts
in education, training, and
rehabilitation for persons with special
needs.

On 6th April 2026, CRC Bhopal successfully
conducted the supplementary practical examination
for the DHLS 2024–25 course, in which 11 students
appeared. The examination was organized
systematically as per prescribed guidelines under
the supervision of external examiner Ms. Ranjan
Maurya, ensuring a fair and transparent process,
with students assessed on both theoretical
knowledge and practical skills.



On 6th April 2026, under the guidance of Director
Dr. Narendra Kumar, CRC Bhopal organized an
educational visit for students with intellectual
disabilities enrolled in the PM-DAKSH course
“Assistant Plant Care Taker” (Divyangjan-ID Batch-
0449) to Shubham Nursery, Patel Nagar, Bhopal. A
total of 15 participants, including 8 students, 5
parents, and 2 faculty members, participated in the
visit, where students observed various flowering,
fruit, vegetable, and ornamental plants along with
different types of plant pots

On 12th April 2026, CRC Bhopal, in
collaboration with Nayi Disha, organized an
online workshop to provide detailed
information regarding the Niramaya Policy. 

On 22nd April 2026, CRC Bhopal

successfully organized a one-day

online Continuing Rehabilitation

Education (CRE) programme on the

theme “Psychological Counselling and

Mental Health Interventions for

Persons with Disabilities and Their

Families.” The programme was

coordinated by Mr. Rishikesh Sapke.



Community Sensitization and Training
Programme

On 8th April 2026, CRC Bhopal
organized a parent training program at
Government Higher Secondary School
for Hearing and Visually Impaired
Students, Idgah Hills, Bhopal, under the
guidance of Director Dr. Narendra
Kumar. The theme of the program was
“Educational Challenges.”

On 10th April 2026, under the guidance of
Director Dr. Narendra Kumar, CRC Bhopal
organized a nutrition awareness program at
Anand Nagar Anganwadi, Bhopal under Poshan
Pakhwada.

On 13th April 2026, under the
guidance of Director Dr. Narendra
Kumar, CRC Bhopal organized a
nutrition awareness program at Piriya
Anganwadi Centre, Bhopal under
Poshan Pakhwada, benefiting 32
participants.



On 13th April 2026, CRC Bhopal
organized a parent training program at
Mangalam Sanstha under the guidance
of Director Dr. Narendra Kumar. The
theme of the program was “School
Readiness.”

On 13th April 2026, under the guidance
of Director Dr. Narendra Kumar, CRC
Bhopal organized a short-term training
program for faculty members at Rajmata
Vijayaraje Scindia Medical College. 

On 15th April 2026, on the occasion
of Poshan Pakhwada organized by the
Ministry of Women and Child
Development, Government of India,
CRC Bhopal successfully conducted
a visit and awareness program at
Piriya Anganwadi. The main objective
of the program was to highlight the
importance of early stimulation for
healthy brain development from
birth to adolescence.



On 17th April 2026, under the guidance
of Director Dr. Narendra Kumar, CRC
Bhopal organized a Poshan Pakhwada
awareness program at Adampur
Chhawani Anganwadi, Bhopal.

On 20th April 2026, under the guidance of
Director Dr. Narendra Kumar, CRC Bhopal
organized a successful awareness program
on “Healthy Food and Healthy Teeth” at
Anganwadi Centre, Krishna Nagar, Khajuri
Kalan under the 8th Poshan Pakhwada
campaign. The objective of the program was
to create awareness among women,
children, and adolescent girls regarding
balanced nutrition and dental health.

On 22nd April 2026, CRC Bhopal
organized a Short Term Training
Programme (STTP) for B.Sc. Nursing
students at Kushabhau Thakre
College of Nursing on the theme
“Role of Nurses in Early
Identification and Early Intervention
of Children with Special Needs
(CWSN)” under the guidance of
Director Dr. Narendra Kumar. The
resource person for the training
session was Ms. Shivani Tiwari
(Lecturer, Speech and Hearing).



National Conference cum National Level Continuing
Rehabilitation Education (CRE) Programme.

CRC Bhopal, under the Department of Empowerment of Persons with Disabilities (DEPwD),
Ministry of Social Justice and Empowerment, Government of India, has been actively working
in the field of comprehensive rehabilitation of persons with disabilities. One of the major
objectives of the centre is to promote empowerment through updated knowledge and research
in the field of disability rehabilitation.

In this regard, CRC Bhopal organized a National Conference cum National Level Continuing
Rehabilitation Education (CRE) Programme on 24th and 25th April 2026 at Gyan Vigyan Bhavan,
Barkatullah University on the theme “Rehabilitation and Renewal: An Insightful Intervention to
Ignite Inner Well-being.”



Date No of Beneficiaries provided early intervention services 

01/04/2026 6

08/04/2026 6

15/04/2026 6

29/04/2026 5

Extended Services at Hamidia Hospital, GMC
Bhopal 

The CDEIC team of CRC–Bhopal conducts Half Day-weekly assessment and counseling
sessions for children with special needs at the Pediatric Department (Neonatal Unit) of
Hamidia Hospital, GMC Bhopal. Intervention services were provided to beneficiaries as
follows:



Other Activities

Visits 

On 8th April 2026, under the guidance of
Director Dr. Narendra Kumar, CRC Bhopal
organized an educational visit for 50
students and 2 faculty members (total
52) from the B.Ed. Department of The
Bhopal School of Social Sciences, Bhopal

On 10th April 2026, under the guidance
of Director Dr. Narendra Kumar, CRC
Bhopal organized an educational visit
for 25 students and 4 faculty members
(total 29) from the Psychology
Department, DHSS, People’s
University, Bhopal

On 27th April 2026, under the guidance
of Director Dr. Narendra Kumar, CRC
Bhopal organized an educational visit
for 15 students and 2 faculty members
(17 participants) from Army Public
School, Bhopal  to CRC Bhopal.



Other Activities

On 2nd to 8th April 2026, under the
guidance of Director Dr. Narendra
Kumar, CRC Bhopal inaugurated
Karmayogi Sadhana Week with a
symbolic plantation activity, followed
by sessions highlighting the
importance of the Karmayogi Mission,
skill development through the portal,
and the use of modern digital tools
like AI and ChatGPT for enhancing
professional efficiency.

On 8th April 2026, members of CRC Bhopal
actively participated in the inauguration
program of Poshan Pakhwada organized by
the Ministry of Women and Child
Development.

On 16th April 2026, on the occasion of
Poshan Pakhwada organized by the
Ministry of Women and Child
Development, Government of India,
CRC Bhopal conducted an important
orientation session under the guidance
of Director Dr. Narendra Kumar and
CDIC Nodal Officer Dr. Poonam
Sachdev (Lecturer, Occupational
Therapy). The session was delivered by
Ms. Bhavana Aharwar, Senior Dietician
from AIIMS Bhopal.



On 21st April 2026, under the guidance of Director Dr. Narendra Kumar, CRC Bhopal
organized a successful awareness program on “Healthy Food” as part of the 8th Poshan
Pakhwada campaign. The objective of the program was to create awareness among women,
children, and adolescent girls regarding balanced nutrition and healthy lifestyle practices.

Link- https://www.scribd.com/presentation/337406353/Successful-Stories-of-the-
Disabled-People-of-India



Su c c e s s  St o r y  

Mr. Nirvaya Das, a 46-year-old person with post-polio
residual paralysis affecting his left side, is a resident of
Prempura, Nariyal Kheda, Bhopal. Despite significant
mobility challenges, he has demonstrated remarkable
resilience and independence in his daily life. He completed
his higher secondary education (12th pass) and is currently
employed as a Computer Operator at the Military Canteen
in Sahajanabad, located approximately 3 kilometers from
his residence.
Mr. Das has been associated with CRC Bhopal since 2016
and has consistently utilized rehabilitation services to
enhance his functional independence. Through the
provision of assistive devices, including auxiliary crutches,
he has been able to maintain mobility and continue his
employment successfully. At present, he ambulates
independently with the support of a pair of auxiliary
crutches and performs his job responsibilities effectively.
His continued employment reflects the positive impact of
rehabilitation interventions and assistive technology in
improving participation and livelihood opportunities for
persons with disabilities. With the proposed provision of a
motorized tricycle, Mr. Das is expected to achieve greater
independence in community mobility and commuting,
enabling him to travel to and from his workplace without
assistance. This will further enhance his self-reliance, social
participation, and quality of life, making his journey a
successful example of rehabilitation and empowerment.



Media Coverage  





Review of Literature

Cognitive Cost of Screen Time in Adults: A Literature Review

By- Swati Rajput(PGDRP Student) 

Abstract
The rapid increase in digital technology use has significantly raised concerns regarding its
impact on cognitive functioning in adults. This literature review examines existing research
on the cognitive costs associated with prolonged screen time, focusing on attention,
memory, executive functioning, and cognitive fatigue. Findings suggest that excessive and
passive screen use is linked to reduced attention span, impaired memory, and increased
cognitive overload. However, some studies highlight that active and purposeful screen
engagement may support cognitive functioning. Overall, the impact of screen time on
cognition is complex and influenced by factors such as type of usage, duration, and
individual lifestyle variables. The review identifies a need for more longitudinal and
experimental studies to better understand causal relationships.
Introduction

In recent years, screen-based devices such as smartphones, computers, and televisions
have become integral to daily life. Adults spend a considerable portion of their time
interacting with screens for work, communication, and entertainment. While digital
technologies offer convenience and cognitive stimulation, growing evidence suggests that
excessive screen time may have negative consequences on cognitive functioning.
The concept of “cognitive cost” refers to the mental burden imposed by excessive or
inefficient information processing. This review explores how screen time contributes to
cognitive costs in adults, particularly in areas such as attention, memory, and mental
fatigue.

Impact of Screen Time on Attention

Attention is one of the most significantly affected cognitive domains in relation to screen
use. Modern digital environments encourage constant engagement through notifications,
multitasking, and rapid content switching. Studies suggest that this pattern of usage leads
to fragmented attention and reduced ability to sustain focus on complex tasks.
Frequent interruptions caused by digital notifications have been shown to impair
concentration and task performance. Multitasking across multiple digital platforms
increases cognitive load, forcing the brain to continuously switch between tasks. This
process, often referred to as “task switching,” reduces efficiency and increases mental
effort. As a result, individuals who engage in heavy screen multitasking may experience
difficulty maintaining prolonged attention and deep focus.Furthermore, prolonged
exposure to fast-paced digital content, such as short videos and social media feeds, may
condition the brain to prefer quick stimulation, thereby reducing tolerance for slower,
cognitively demanding activities such as reading or problem-solving.



Effects on Memory and Information Processing

Screen time also plays a critical role in shaping memory and information processing.

Research indicates that excessive screen use, particularly passive consumption, can lead to
cognitive overload. Cognitive overload occurs when the brain receives more information
than it can effectively process, resulting in reduced comprehension and retention.

Studies have found that individuals with higher screen time often demonstrate weaker
working memory performance. This may be due to increased distraction and reduced
depth of information processing. When attention is divided across multiple stimuli,
information is less likely to be encoded effectively into long-term memory.

Additionally, reliance on digital devices for storing information—such as using search
engines or note-taking apps—may reduce the need for active recall, potentially weakening
memory retention over time. This phenomenon, sometimes referred to as “digital
dependency,” highlights how technology can alter cognitive processes.

Cognitive Fatigue and Mental Overload

Another major cognitive cost associated with screen time is mental fatigue. Continuous
engagement with screens demands sustained attention and information processing, which
can exhaust cognitive resources. This is particularly evident in individuals who spend long
hours on screens for both work and leisure.

Cognitive fatigue manifests as reduced mental clarity, slower reaction times, and
decreased productivity. Prolonged exposure to screens without adequate breaks can
intensify these effects. Moreover, the blue light emitted by screens has been linked to
disruptions in sleep patterns, especially when devices are used late at night. Poor sleep
quality further exacerbates cognitive fatigue and negatively affects memory, attention, and
decision-making.

Research suggests that limiting screen exposure before bedtime and incorporating regular
breaks during screen use can help mitigate cognitive fatigue and improve overall cognitive
performance.

Positive Versus Negative Effects of Screen Use

While much of the literature highlights the negative cognitive impacts of screen time, it is
important to acknowledge that not all screen use is detrimental. The effects of screen time
largely depend on the type and purpose of usage.



Active screen use—such as engaging in educational activities, problem-solving tasks, or
interactive learning—has been shown to support cognitive development and enhance skills
such as critical thinking and memory. In contrast, passive screen use—such as watching
television for extended periods or scrolling through social media—has been associated with
poorer cognitive outcomes.

This distinction underscores the importance of considering not only the quantity but also the
quality of screen time. Balanced and purposeful use of digital devices may help maximize
benefits while minimizing cognitive costs.

Moderating Factors Influencing Cognitive Outcomes

The relationship between screen time and cognitive functioning is influenced by several
moderating factors. Duration of use is a key determinant, as prolonged exposure increases the
likelihood of negative cognitive effects. Similarly, the type of activity—active versus passive—
plays a significant role in shaping outcomes.

Lifestyle factors such as physical activity, sleep quality, and overall health also contribute to
cognitive functioning. Individuals who maintain healthy habits, including regular exercise and
adequate sleep, may be less susceptible to the negative effects of screen time.

Additionally, individual differences such as age, education level, and cognitive resilience can
influence how screen exposure affects cognitive performance.

Conclusion

The existing body of research indicates that screen time has complex and multifaceted
effects on adult cognitive functioning. Excessive and unstructured screen use is associated
with reduced attention, impaired memory, and increased cognitive fatigue. However, not all
screen use is harmful; active and goal-directed engagement can support cognitive processes
and learning.
The cognitive cost of screen time is therefore not solely determined by duration but also by
the nature of engagement and individual lifestyle factors. Future research should focus on
longitudinal and experimental studies to establish causal relationships and provide clearer
guidelines for healthy screen use. Promoting mindful and balanced digital habits may help
reduce cognitive costs and enhance overall cognitive well-being.
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Article by  Faculty

Correlation Between Hearing Impairment and Cognitive Abilities in School-
Age Children (6–12 Years)

Ms. Shivani Tiwari
Lecturer, Speech and Hearing, Composite Regional Centre (CRC), Bhopal, M.P

India

ABSTRACT
Background: Hearing impairment in school-age children extends far beyond auditory
deficits, profoundly affecting language acquisition, academic performance, and cognitive
development. Among children aged 6 to 12 years, the period of peak neuroplasticity and
cognitive maturation, untreated or inadequately managed hearing loss can result in
measurable deficits across multiple cognitive domains, including working memory,
sustained attention, processing speed, and executive function.
Objective: This study aimed to examine the correlation between the degree of hearing
impairment and cognitive abilities in 10 school-age children (aged 6–12 years) attending
CRC Bhopal, and to evaluate cognitive performance across varying severity levels of
hearing loss.

Methods: Ten children (5 males, 5 females) aged 6–12 years were recruited through
purposive sampling from CRC Bhopal's audiology outpatient department. Audiological
assessment was performed using Pure Tone Audiometry (PTA) and Impedance Audiometry.
Cognitive assessment was conducted using the Montreal Cognitive Assessment – Children's
Version (MoCA-C), Digit Span Forward and Backward (DSF/DSB), and Trail Making Test (TMT-
A). Statistical analysis was performed using Pearson's correlation coefficient.

Results: A significant negative correlation was observed between pure tone average (PTA)
and composite cognitive scores (r = −0.88, p < 0.01). Children with severe hearing
impairment showed markedly lower scores across all cognitive domains. Working memory
(DSF/DSB) and processing speed (TMT-A) were the most significantly affected domains.
Gender differences were not statistically significant.

Conclusion: The findings confirm that greater severity of hearing loss is strongly associated
with poorer cognitive performance in school-age children. Early audiological intervention
and integration of cognitive screening in pediatric audiology protocols are strongly
recommended.

Keywords: Hearing Impairment, Cognitive Abilities, School-Age Children, Pure Tone
Audiometry, Working Memory, Executive Function, Pediatric Audiology, CRC Bhopal



1. INTRODUCTION

Hearing impairment is one of the most prevalent sensory disabilities affecting children globally.
According to the World Health Organization (WHO, 2023), approximately 34 million children
worldwide are living with disabling hearing loss. In India, data from the Rehabilitation Council of
India (RCI) indicates that hearing impairment constitutes a significant proportion of childhood
disability, with many cases remaining unidentified or unmanaged until school age. The impact of
hearing loss during early developmental years extends well beyond the inability to perceive
sound; it permeates virtually every dimension of a child's cognitive, linguistic, social, and
academic development.

The relationship between hearing and cognition has gained increasing scientific attention over the
past two decades. The central auditory system shares neural resources with higher-order
cognitive processes, including working memory, attention, processing speed, and executive
function. When auditory input is degraded or absent, the brain compensates by reallocating
cognitive resources to auditory processing a phenomenon termed "listening effort" which
consequently reduces the cognitive capacity available for learning, memory encoding, and
executive processing (Pichora-Fuller et al., 2016).+

School-age children between 6 and 12 years represent a particularly vulnerable population
because this period coincides with peak neuroplasticity, rapid language development, and
foundational academic learning. Deficits in cognitive processing during this phase may have
cascading consequences on literacy, numeracy, and social communication skills. Despite this,
research examining the direct correlation between hearing impairment severity and measurable
cognitive abilities in this age group within the Indian rehabilitation context remains limited.

1.1 Rationale of the Study
While clinical audiological assessment remains the gold standard for identifying hearing loss,
cognitive evaluation is rarely integrated into pediatric audiology protocols in India. Understanding
the cognitive burden associated with hearing impairment can significantly improve holistic
rehabilitation planning, guide early intervention strategies, and enable audiologists and speech-
language pathologists to design more comprehensive therapeutic programs. This study
contributes preliminary data to address this gap.

1.2 Objectives
1. To assess the degree of hearing impairment in school-age children (6–12 years) using
standardized audiometric procedures.
2. To evaluate cognitive abilities across domains of working memory, sustained attention, and
processing speed.
3. To examine the statistical correlation between hearing impairment severity (PTA) and
composite cognitive scores.
4. To identify the cognitive domain most significantly affected by increasing hearing loss severity.
1.3 Hypotheses
H₀ (Null): There is no significant correlation between the degree of hearing impairment and
cognitive abilities in school-age children aged 6–12 years.
H₁ (Alternate): There is a significant negative correlation between the degree of hearing
impairment and cognitive abilities in school-age children aged 6–12 years.



2. REVIEW OF LITERATURE

The cognitive consequences of hearing impairment have been extensively documented in
adult populations; however, the evidence base for pediatric cohorts, particularly in developing
countries, remains comparatively limited. The following review synthesises key literature
pertinent to the present study.
2.1 Hearing Impairment and Working Memory

Working memory — the capacity to temporarily hold and manipulate information — is a
foundational cognitive resource for language comprehension, reading, and learning. Pisoni and
Cleary (2003) demonstrated that children with sensorineural hearing loss show significantly
reduced verbal working memory spans compared to normal-hearing peers. Kronenberger et al.
(2014) further established that working memory deficits in hearing-impaired children are not
fully explained by language delay alone, suggesting an independent neurocognitive effect of
auditory deprivation. Studies by Pisoni et al. (2008) indicate that the neurocognitive effects of
hearing loss are detectable as early as preschool age and, if unaddressed, persist through the
school years.

2.2 Hearing Loss and Attention
Sustained attention and selective attention are critical for classroom learning and social
communication. Stelmachowicz et al. (2004) found that children with even mild hearing loss
expend disproportionately greater cognitive effort to decode speech in noise, leading to
attentional fatigue over the course of a school day. Anderson and Matkin (1991) developed an
influential model demonstrating that minimal to mild hearing loss produces measurable
educational and attentional consequences, including difficulty maintaining focus in group
instruction settings.

2.3 Processing Speed and Executive Function
Processing speed — the rate at which a child can accurately perceive and respond to incoming
information — is closely coupled with auditory acuity. Luce and Pisoni (1998) established that
degraded auditory signals increase the temporal demands of lexical access, thereby slowing
overall processing speed. Executive functions, including cognitive flexibility and inhibitory
control, are compromised in children with moderate-to-severe hearing loss (Kronenberger et
al., 2013). Researchers hypothesize that the chronic cognitive effort required to listen in
challenging environments depletes executive resources over time.

 3. RESEARCH METHODOLOGY

3.1 Research Design

A cross-sectional, correlational research design was adopted for this study. Cross-sectional
designs are appropriate for examining relationships between variables at a single point in time
and are well-suited to preliminary clinical research with small sample populations (Portney &
Watkins, 2015). The correlational approach was selected to statistically quantify the
relationship between audiometric parameters and cognitive performance scores.



3.2 Participants

Ten children (N = 10) aged 6–12 years were recruited through purposive sampling from the
audiology outpatient register. Purposive sampling was employed to ensure all participants met
predefined eligibility criteria relevant to the research objectives.
Inclusion Criteria: 
• Age 6 to 12 years (school-age population)
• Diagnosed with unilateral or bilateral sensor neural hearing loss (SNHL)
• No comorbid neurological, intellectual, or developmental conditions
• Sufficient cooperation to complete audiometric and cognitive test batteries
• Informed written consent obtained from parent/guardian

Exclusion Criteria: 

• Presence of conductive hearing loss or mixed hearing loss
• Diagnosed intellectual disability (IQ < 70) or autism spectrum disorder
• Current use of cochlear implant (to control for device-mediated cognitive effects)
• Non-cooperation during testing or incomplete data
The final sample comprised 5 males and 5 females, with ages ranging from 6 to 12 years (Mean
age = 9.0 years, SD = 1.89). Hearing loss severity ranged from mild (30–40 dB HL) to severe (70–
82 dB HL) based on PTA four-frequency average (500 Hz, 1000 Hz, 2000 Hz, 4000 Hz).

3.4 Assessment Tools

A. Pure Tone Audiometry (PTA): Air and bone conduction thresholds were obtained at 250 Hz,
500 Hz, 1000 Hz, 2000 Hz, 4000 Hz, and 8000 Hz using a calibrated clinical audiometer in a
sound-treated room meeting ANSI S3.1 standards. Pure Tone Average (PTA) was calculated as
the mean of thresholds at 500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz for both ears.

B. Impedance Audiometry: Tympanometry and acoustic reflex thresholds were assessed using
an Interacoustics AT235 impedance audiometer to confirm the sensorineural nature of hearing
loss and rule out middle ear pathology.

C. Montreal Cognitive Assessment – Children's Version (MoCA-C): The MoCA-C is a validated
screening tool adapted for school-age children assessing visuospatial ability, naming, memory,
attention, language, abstraction, and orientation. Maximum score: 30. Higher scores indicate
better cognitive performance.

D. Digit Span Test – Forward and Backward (DSF/DSB): The Digit Span subtest from the Wechsler
Intelligence Scale for Children – Fifth Edition (WISC-V) was used to assess verbal working
memory. Forward span (DSF) assesses short-term phonological memory; backward span (DSB)
assesses working memory manipulation capacity.

E. Trail Making Test Part A (TMT-A): TMT-A was used to assess processing speed, visual scanning,
and sustained attention. Children were required to connect numbered circles in ascending
order as quickly as possible. Completion time in seconds was recorded; lower scores indicate
faster (better) processing speed.



3.5 Procedure

All assessments were conducted in two sessions of approximately 60 minutes each to minimise
fatigue effects. Session 1 comprised audiological assessment (PTA and impedance audiometry).
Session 2 comprised cognitive assessment (MoCA-C, DSF, DSB, TMT-A) conducted in a quiet, well-lit
room within CRC Bhopal. Each test was administered in the participant's preferred language (Hindi
or English). Instructions were given verbally and, where needed, supplemented with gesture and
visual demonstration to accommodate varying communication abilities.

A composite cognitive score (CCS) was derived for each participant by converting individual test
scores to a percentage of maximum possible score and averaging across all four cognitive measures.
This allowed a unified cognitive index for correlation analysis.

3.6 Statistical Analysis-
Data were analysed using SPSS Version 26.0 (IBM Corp., 2019). Descriptive statistics (mean,
standard deviation, range) were computed for all audiometric and cognitive variables. Pearson's
product-moment correlation coefficient (r) was used to determine the strength and direction of the
relationship between PTA (better ear) and composite cognitive scores. The level of significance was
set at p < 0.05. Given the small sample size (N = 10), the statistical power and effect size (Cohen's d)
were also reported.

4. RESULTS

4.1 Demographic 

Table 1 presents the complete demographic, audiological, and cognitive data for all 10 participants.
The sample comprised 5 males and 5 females with a mean age of 9.0 years (SD = 1.89, range: 6–12
years). PTA values for the better ear ranged from 28 dB HL (mild) to 81 dB HL (severe), with a group
means PTA of 49.6 dB HL (SD = 17.3). Three participants presented with mild hearing loss (PTA: 28–40
dB HL), four with moderate hearing loss (PTA: 43–58 dB HL), and three with severe hearing loss (PTA:
65–81 dB HL).



4.2 Correlation Analysis

Pearson's correlation coefficient was computed between better-ear PTA and composite cognitive
scores for all 10 participants. The analysis revealed a strong and statistically significant negative
correlation: 
r = −0.88    p < 0.01    Effect Size (Cohen's d) = Large
Strong, significant negative correlation between PTA and Composite Cognitive Score

The correlation coefficient of r = −0.88 indicates a strong negative relationship, meaning that as
hearing impairment severity increases (higher PTA values), cognitive performance systematically
decreases (lower composite cognitive scores). This correlation is statistically significant at the 0.01
level, allowing rejection of the null hypothesis. The large effect size confirms the clinical and
practical significance of this finding beyond mere statistical significance.

4.3 Domain-wise Cognitive Performance by Hearing Loss Severity

Table 2 presents mean scores across cognitive domains stratified by hearing loss severity group. A
clear gradient of cognitive decline is evident with increasing severity of hearing loss across all
measured domains.



4.4 Gender Comparison

Males (n=5, Mean CCS = 52.4%) and females (n=5, Mean CCS = 56.2%) showed comparable
composite cognitive scores. The difference was not statistically significant (t = 0.48, p = 0.64),
indicating that gender does not independently moderate the relationship between hearing loss
and cognitive performance in this sample.

4.5 Key Finding: Most Affected Cognitive Domain

Analysis of domain-specific correlations revealed that working memory (as measured by DSF and
DSB) showed the strongest negative correlation with hearing impairment severity (r = −0.91, p <
0.001), followed by processing speed measured via TMT-A (r = −0.86, p < 0.01), and general
cognitive screening via MoCA-C (r = −0.84, p < 0.01). These findings identify working memory as the
most vulnerable cognitive domain in school-age children with hearing impairment.

5. DISCUSSION
The primary finding of this study a strong negative correlation (r = −0.88, p < 0.01) between hearing
impairment severity and composite cognitive performance is consistent with and adds to the
existing body of literature on the neurocognitive consequences of hearing loss in children.
Importantly, this study provides preliminary empirical evidence from a clinical rehabilitation
setting in Central India, a context that is considerably underrepresented in the global audiology
and cognitive neuroscience literature.

5.1 Working Memory as the Primary Cognitive Vulnerability
The identification of working memory as the most significantly affected cognitive domain (r =
−0.91) corroborates the theoretical framework proposed by Baddeley (2000), which posits that
the phonological loop — the working memory subsystem responsible for processing speech
sounds — is directly compromised when auditory input is degraded. Children with hearing loss
must devote greater phonological loop resources to decoding impoverished auditory signals,
leaving fewer cognitive resources for higher-order processing such as meaning extraction and
memory consolidation.

From a clinical rehabilitation perspective, this finding has direct implications for the academic
management of hearing-impaired children. Classroom modifications, including preferential
seating, FM system use, reduced background noise, and simplified verbal instructions, are
essential compensatory strategies that reduce working memory load and improve learning
outcomes.

5.2 Processing Speed and the Listening Effort Hypothesis

The significant correlation between hearing loss severity and TMT-A completion times supports
the Listening Effort Hypothesis (Pichora-Fuller et al., 2016). According to this model, degraded
auditory input necessitates increased cognitive effort for speech decoding, which slows overall
information processing speed. In the present study, children with severe hearing loss required
significantly more time to complete TMT-A compared to those with mild or moderate loss,
suggesting a dose-dependent relationship between hearing loss severity and processing speed
impairment.



5.4 Limitations

Several limitations of this study must be acknowledged. First, the sample size (N = 10) is small,
limiting statistical power and the generalisability of findings. This study is explicitly characterised as
preliminary and exploratory; replication with larger, more diverse samples is essential before firm
clinical recommendations can be made. Second, the cross-sectional design precludes causal
inference; longitudinal research is needed to determine whether hearing intervention produces
measurable improvements in cognitive outcomes. Third, socioeconomic factors, language exposure,
and parental educational level — which may independently influence both hearing health and
cognitive development — were not controlled in this preliminary study. Future research should
incorporate these covariates.

6. CONCLUSION
This preliminary study demonstrates a strong and statistically significant negative correlation (r =
−0.88, p < 0.01) between hearing impairment severity and cognitive abilities in school-age children
aged 6–12 years. Working memory emerged as the most severely affected cognitive domain,
followed by processing speed and general cognitive function. Greater severity of hearing loss was
systematically associated with poorer performance across all measured cognitive domains.
These findings underscore the critical importance of early identification and management of
hearing impairment in the school-age population. Audiologists and speech-language pathologists
working in rehabilitation settings must recognize the cognitive dimension of hearing loss and
advocate for integrated, multidisciplinary approaches to pediatric audiological rehabilitation. The
routine inclusion of cognitive screening, early hearing aid fitting, acoustic classroom modifications,
and family-centred counselling are essential components of comprehensive care for children with
hearing impairment.

Future studies with larger samples, longitudinal designs, and inclusion of sociodemographic
covariates are strongly recommended to build a robust evidence base for cognitive rehabilitation in
pediatric hearing impairment within the Indian context.
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Know our Team Member

Mrs. Abha Mishra is an accomplished Special Education professional and

RCI-certified Rehabilitation Professional with over 15 years of expertise in

inclusive education and rehabilitative excellence. Currently serving as a

Lecturer in Special Education at the Composite Regional Centre (CRC),

Bhopal, she has previously held influential roles as a Lecturer and Assistant

Professor at Digdarshika. Her leadership extends to large-scale initiatives,

having served as the State Coordinator for Sense International India, where

she spearheaded the implementation of the Deaf-Blind Project across

Madhya Pradesh. Grounded in the principles of Diversity, Equity, and

Inclusion (DEI), her work focuses on community-engaged research, student

mentorship, and driving systemic impact within the field of special

education.

A specialist in Intellectual Disabilities, Mrs. Abha Mishra holds a Master of

Special Education from Barkatullah University, where she graduated as the

University Topper. Her professional repertoire is defined by a mastery of

curriculum development, comprehensive student needs assessment, and

the integration of technology into specialized teaching. Whether through her

academic contributions or her field-wide advocacy, she remains dedicated

to fostering accessible learning environments and advancing the success of

students with diverse needs through evidence-based practice and

innovative pedagogy.



Let us know

�द�ागंजन� के �लए �नःशलु्क को�च�ग

�द�ांगजन सश��करण �वभाग, सामा�जक न्याय एवं अ�धका�रता मतं्रालय, भारत सरकार

�ारा �द�ांग छात्र� को �व�भन्न प्र�तयोगी परीक्षाओं क� तयैारी करान ेके उ�ेश्य से �नःशुल्क

को�च�ग योजना का सचंालन �कया जा रहा ह।ै यह योजना सभी रा�ीय सं�ान� तथा

सी.आर.सी. के माध्यम स ेसचंा�लत क� जा रही ह।ै इस को�च�ग के माध्यम से �द�ागं छात्र�

को यपूीएससी, ब��क�ग, रेलव ेभत� बोड�, एसएससी स�हत �व�भन्न प्र�तयोगी परीक्षाओं क�

तयैारी कराई जाती ह।ै वत�मान म� सीआरसी भोपाल म� रलेव ेभत� बोड� तथा एसएससी क�

परीक्षाओं क� तयैारी करान ेके �लए को�च�ग संचा�लत क� जा रही ह।ै इस योजना के अंतग�त

लाभ प्राप्त करन ेके �लए प्रमखु �नयम और शत� �नम्न�ल�खत ह�। 

1. �द�ांगजन को कम स ेकम हायर सेक� डरी परीक्षा उ�ीण� होना चा�हए। 

2. कम स ेकम 40% �द�ांगता का �ायी यडूीआईडी काड� होना चा�हए। 

3. समस्त स्त्रोत� स ेवा�ष�क आय रु. 8 लाख से अ�धक नह� होनी चा�हए। 

इस योजना के अतंग�त लाभ प्राप्त करन ेके �लए सादे कागज पर नाम, �पता/प�त का नाम,

परूा पता, जन्म �त�थ, �ल�ग, जा�त, शैक्ष�णक योग्यता, प�रवार क� वा�ष�क आय, क�

जानकारी देत ेहुए सीआरसी भोपाल म� आवेदन कर सकत ेह�। 

इस योजना के अतंग�त �द�ागं छात्र को प्र�त माह (9 माह तक) रु. 6000/- छात्रवृ�� तथा

पसु्तक भ�ा के रूप म� रु. 5000/- (एक बार) �दया जाएगा। 























I would like to express my sincere gratitude to the CRC team for
providing me with this valuable opportunity to complete my
internship. This experience has been extremely enriching both
academically and personally.

During my internship, I gained practical exposure in working with
children with diverse disabilities such as Autism Spectrum Disorder
(ASD) and Attention Deficit Hyperactivity Disorder (ADHD). I learned
how to plan and implement management strategies, conduct
activities for behavior modification of the child.

The guidance and support provided by the professionals and staff
were truly helpful in enhancing my understanding and skills in the
field of rehabilitation psychology.

I am especially thankful for the positive and supportive environment
at CRC, which motivated me to learn and grow throughout my
internship period.

Overall, this internship has been a meaningful and insightful journey
for me, and I will always be grateful for the knowledge and
experience I have gained here.

Thank you once again for this wonderful opportunity.

From 
Ritika Pal 
MLB College

Intern's Feedback 



Dr. Akhilesh Kumar Shukla Director NIMHR Sehore

Dr. Narendra Kumar Director CRC Bhopal 

Dr. Indrabhushan Kumar Asst. Professor in Clinical Psychology

Mrs. Poonam Sachdev Lecturer in Occupational therapy

Mr. Kushum Kumar Verma Assistant Professor (Speech & Hearing)

Dr. Jami Gangadhar Rao Assistant Professor ( Special Education)

Dr. Poonam Singh Lecturer in Clinical Psychology 

Mr. Kapil Singhal Lecturer in Clinical Psychology

Mr. Rishikesh Sapke Rehabilitation Psychologist

Mrs. Shagufta Parveen Vocational Instructor 

Mr. Syed Mohd. Qutubuddin Niyazi Rehabilitation Officer

Ms. Shivani Tiwari Lecturer in Speech & Hearing

Mrs. Abha Mishra Lecturer in Spl. Edu. ID

Mr. Kalim Siddaqui Lecturer in Spl. Edu. ID

Mr. Nityananda Samal Prosthetist & Orthotist 

Mrs. Nimma Verma Special Educator (ID)

Mrs. Sarita Singh Instructor in Special Education

Swati Rajput PGDRP Student

All other staff, students and beneficiaries  
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