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Abstract

Aims Present study investigates the current trends in (Central) Auditory Processing Disorder [(C)APD] assessment and
management practices among Audiologists practicing in Kerala, India. Materials and Methods The questionnaire for the
survey was developed based on the Knowledge, Attitude, and Practices (KAP) model and underwent validation by experts
in Audiology. Online survey was conducted to collect data from Audiologists practicing in Kerala, with a valid RCI-CRR
number. Descriptive statistics were used to analyze the responses. Results The majority of participants held bachelor’s
degrees and completed training modules on the assessment of (C)APD during their undergraduate studies. However, clini-
cal exposure was very low. Even though 59.2% of participants reported that they were performing screening for (C)APD,
the use of standardized screening tools was limited. Only 35% of participants reported that they were performing diagnostic
evaluation. However, the rest of the participants used only speech-in-noise tests for (C)APD evaluation. The participants
who performed management of (C)APD were even fewer, at only 13.4%. Lack of facilities, inadequate patient load, and lack
of practical exposure were major obstacles to (C)APD assessment and management. The majority of participants strongly
agreed that Audiologists are the most qualified persons to deal with (C)APD; however, the practice trends obtained from
the study suggest that Audiologists have a really poor practice in this area. Conclusion The study highlights the need for
standardized assessment tools, improved training opportunities, and increased awareness among Audiologists regarding (C)
APD. Multidisciplinary collaboration and further research are essential for enhancing (C)APD assessment and management
practices in Kerala.
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Introduction

(Central) Auditory Processing Disorder [(C)APD] is a defi-
cit in processing auditory stimuli in the auditory nervous
system. It is not resulting from any higher-order language,
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cognitive, or learning difficulties. However, it coexists with
arange of learning, language, and communication disorders
[1]. Despite having normal audiograms, a notable percent-
age of children and young adults encounter such auditory
processing challenges [2], warranting consideration as sus-
pected (C)APD [3]. Assessing (C)APD remains challenging
due to the absence of a gold standard diagnostic tool and the
diverse presentation of symptoms [4]. Nevertheless, screen-
ing tools like the Screening Test for Auditory Processing
(STAP) and the Screening Checklist for Auditory Processing
(SCAP) show promise in identifying individuals at risk [5,
6]. Electrophysiological testing has also emerged as a valu-
able tool for early identification in children [7].
Management of (C)APD requires a multifaceted
approach, including signal enhancement strategies, environ-
mental modifications, and formal auditory training [8]. How-
ever, the lack of standardized practice protocols and therapy
guidelines in India hindered effective intervention [9]. While
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many efforts have been made to address these gaps through
systematic training programs, challenges are persisting,
including limited awareness among healthcare profession-
als and linguistic diversity [10]. Further, it is important to
explore Audiologists’ practice patterns, challenges, and
knowledge regarding (C)APD assessment and management
in the Indian context. Understanding these factors could help
in the development of culture-specific guidelines, improv-
ing clinical outcomes, and enhancing advocacy efforts for
individuals with (C)APD in India. Hence, the current study
aims to fill this gap by investigating the knowledge, attitudes,
and practices of Audiologists working in Kerala regarding
the screening, assessment, and management of (C)APD.The
objectives of this study include developing a questionnaire
to assess the knowledge, attitude, and practices among Audi-
ologists concerning the assessment and management of (C)
APD and administering this questionnaire on Audiologists
to gather relevant data.

Method

The online survey was conducted among Audiologists or
Audiologists cum Speech-Language Pathologists practicing
in Kerala state with a valid RCI-CRR number. Inclusion cri-
teria comprised RCI registered Audiologists or Audiologists
cum Speech-Language Pathologists working in Kerala, pos-
sessing a BASLP degree with or without MSc. Audiology or
MASLP or higher qualification.

The survey questionnaire is developed based on the
Knowledge, Attitude, and Practice (KAP) model [11]. The
KAP surveys have been administered among the general
public [12], persons directly related to any specific disor-
der [13] and healthcare professionals at various levels [14].
The questions for the survey were collected based on the
thorough analysis of existing literature on (C)APD, and clas-
sified into for sections: experience and knowledge in (C)
APD assessment, experience and knowledge about (C)APD
management, opinions about current practices, and general
opinions.

To ensure validity, the questionnaire underwent valida-
tion by five experts in Audiology, who assessed content,
meaning, accuracy, context, and clarity. Their recommen-
dations were incorporated, followed by field testing among
a small sample (10 Audiologists) for cognitive debriefing
and refinement. The final questionnaire was transformed
into a Google form with six sections, where first two were
informed consent and demographic details. Remaining four
sections were questions of above-mentioned categories. The
link for survey was disseminated via email and social media
platforms to Audiologists in Kerala. Ethical approval from
the Institutional Ethics Committee for the study was secured
on November 10, 2021. The initial section of the Google
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form comprised an informed consent form, and respondents
were allowed to proceed with the survey only upon reading
and consenting to participate.

Descriptive statistics and generation graphics were made
using Microsoft Excel. No statistical testing was performed.

Results

Out of 150 professionals surveyed across various regions
of Kerala, 142 participants were eligible for analysis, with
21.13% (30) being males and 78.87% (112) females. Eight
respondents were excluded due to not meeting the inclusion
criteria. Participants’ ages ranged from 23 to 38 years, with
a mean age of 26.13 years. Among them, 54.7% were under-
graduates, and 44% held postgraduate degrees. In terms of
employment, 45.3% worked in the private sector, 21.3%
in academic institutions, 20% in multispecialty hospitals,
3.3% in government hospitals, 3.3% in ENT clinics/ENT
hospitals, and 2% in hearing aid/cochlear manufacturing
companies.

Screening for (C)APD

Approximately 59.2% of Audiologists indicated that they
conduct (C)APD screening at their facilities, primarily
employing informal procedures. Despite their familiarity
with screening tools such as Screening Checklist for Audi-
tory Processing (SCAP), Screening Checklist for Auditory
Processing in Adults (SCAP-A), or Screening Test for Audi-
tory Processing (STAP), majority of participants reported
not using standardized tools for screening purposes (Fig. 1
upper panel).

Diagnostic Assessment of CAPD

A large portion (92 out of 142) reported not conducting
diagnostic assessments for (C)APD. Among those who did,
50 out of 142 used only the Speech Perception in Noise Test
for diagnosis. Electrophysiological tests were not commonly
utilized, with 91.5% of professionals foregoing their use,
while 8.5% employed the LLR in assessment. Various tests
used by the participants for assessment of (C)APD is given
in Fig. 1 (lower panel).

Various challenges were identified by Audiologists during
(C)APD assessment (Fig. 2, upper panel). Lack of patient
load (45.1%), facility limitations (33.8%), practical expo-
sure (25.4%), and hands-on training (19%) were the notable
concerns. A large number of participants (26.1%) reported
that the assessment of CAPD is not part of their current job
description.

Regarding comorbid conditions that contradict adminis-
tration of CAPD assessment, Specific Language Disorder
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Fig. 1 Tests/tools used by Audiologists for screening (upper panel) and diagnostic evaluation of (C)APD (lower panel)

was cited as a contraindicating condition for (C)APD
diagnosis by 66.9% of participants, followed by ADHD
(54.7%), low 1Q (39.4%), cognitive deficits (47.9%),
speech delay (46.5%), poor vision (12%), language delay
(48.6%), non-native speaker (17.4%), and bilingual
speaker (34.5%).

In case of facility limitations, 54.9% of participants opted
for completing basic Audiological assessments, screening
for (C)APD, and making appropriate referrals, while 40.8%
opted for completing basic Audiological assessments and
making referrals. Only 2.1% indicated they would refer
patients back to the professional who made the initial refer-
ral, while one participant mentioned counselling and sending
patients’ home.

Regarding test materials, 56.7% utilized standardized
materials available in English or Indian English, 39% tried
to complete assessments using available materials, and 2.8%
attempted to develop their own test materials for informal
assessments.

Majority of the Audiologists, who are performing diag-
nostic evaluation follow ASHA framework (27.5%) fol-
lowed by American Academy of Audiology Clinical Prac-
tice Guidelines of (C)APD (9%), Bellis/Ferre model (6.3%),
Canadian Guidelines on Auditory Processing Disorders

(2.8%), and British Society of Audiology Position Statement
and Practice Guidance of (C)APD (1.4%).

Management of (C)APD

A large proportion of respondents i.e., 86.6% (123 of 142)
reported that they are not performing the management of (C)
APD. Numerous obstacles hinder Audiologists in effectively
managing (C)APD. As depicted in Fig. 2 (lower panel), lack
of patient load (68.9%), practical exposure (43.7%), aca-
demic training (25.4%), facility (38.7%), and cultural/lin-
guistic issues (18.3%) are prominent factors restricting (C)
APD rehabilitation efforts. However, professionals engaged
in management make utilize wide variety of programmes
and strategies, as shown in Fig. 3. Other programmes or
strategies suggested by the participants includes training on
sustained auditory attention, auditory memory enhancement,
working memory enhancement, auditory closure, and audi-
tory training using interactive device.

In instances of facility limitations, 87.3% of participants
completed Audiological assessments and provided appro-
priate referrals for further (C)APD management. The man-
agement of (C)APD necessitates a multidisciplinary team
approach, with 81% of Audiologists collaborating with
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Fig.2 Factors that hinders screening /diagnostic evaluation (upper panel) and management of (C)APD (lower panel)

Fig.3 Various programmes/
strategies utilized for manage-
ment of (C)APD

Computer-Assisted/based Training Tools
Dichotic Interaural Intensity Difference Training (DIID)

Speech Language Pathologists, 76.8% with parents, and
70.4% with Educators/Special Educators.

Opinions and Suggestions from Participants
Most of the participants (78.2%) strongly agree with the

statement that “Audiologists are the most qualified profes-
sionals to perform (C)APD assessment and management”.
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Most Audiologists agree that an Audiologist with a bach-
elor’s degree can handle the evaluation and management
of (C)APD. The assertion that Audiologists should have
MASLP/ MSc. Audiology/equivalent PG to perform assess-
ment and management of (C)APD received varying feedback
from Audiologists. Most of them recommended that Certifi-
cate courses/short-term training courses in addition to UG or
PG are required to perform an accurate (C)APD assessment
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and management. Audiologists have a neutral opinion about
RClI-recognized CREs and workshops to provide adequate
hands-on experience on (C)APD rehabilitation. Most of
them suggested that the ‘on-the-job training’ is sufficient
for performing assessment and management of (C)APD.

In section 6 of the questionnaire, Audiologists were asked
two open-ended questions. Regarding their opinion on the
current assessment and management practices of (C)APD
by Audiologists in Kerala. Their suggestions to improve
audiological services for (C)APD in Kerala, as summarized
in Table 1, emphasize the need for enhanced training dur-
ing academic programs, especially its clinical aspects. The
major themes derived from these suggestions are, 1. Suffi-
cient Training clinical exposure during undergraduate (UG),
postgraduate (PG), and internship periods. 2. Conducting
regular CRE programmes and short-term courses that pro-
vide hands-on training and updated knowledge about devel-
opments in the field., 3. Formulating standardized protocols
for assessment and management tailored to different patient
populations, languages, and regions., 4. Importance of cre-
ating awareness and education among Teachers, Special
Educators, Physicians, and Paediatricians about (C)APD.,
5. Improving resources and facility especially in terms of
software based assessment and management modules, as
well as conversion of available tests into native language.
Participants stressed the importance of evidence-based

practices and the execution of standardized protocols among
Audiologists in Kerala.

Discussion

(C)APD, a specialized area within Audiology, is progres-
sively gaining attention worldwide, as evidenced by the
increasing number of articles [15]. India’s expanding speech
and hearing workforce has led to a rise in (C)APD-related
services [16], supported by modules and training in under-
graduate and postgraduate curricula and RCI-CRE programs
[16]. However, practical exposure to (C)APD remains lim-
ited among Audiologists, with only 1 to 5 cases encountered
during their academic training.

The survey conducted by Chermak et al. among USA-
based Audiologists found that many Audiologists are not
engaged in (C)APD assessment [17]. Similar to their find-
ings, the current study sheds light on the fact that many
audiologists in Kerala only perform screening procedures
rather than diagnostic evaluations and (C)APD interven-
tion. It was discovered in the current study that audiolo-
gists administer informal screening procedures for (C)APD
before referring to diagnostic evaluation at their facility or
to other professionals for further evaluation. Several ques-
tionnaires are available for screening for (C)APD in Indian

Table 1 Suggestions to improve (C)APD related practices among Audiologists in Kerala

SL.No Suggestions/Opinions

1 “Sufficient training must be provided to students during UG, PG and internship period and academic curriculum must include better

training on assessment and management of (C)APD”

2 “Improve the clinical exposure during the study period by allowing working with a such population that can be mandated in the curricu-
lum. Frequent CRE programs which provide hands-on training and updated knowledge about the developments in the area”

3 “Require CRE workshops / short term courses/certificate courses to get a basic knowledge, recent advancements on Screening, assess-

ment, and management of (C)APD”

4 “Additional courses in CAPD in selected institutions to ensure better assessment and management”

5 “Attend maximum workshops or CRE programs, do research, certificates courses”

6 “Be aware and make use of available test materials of CAPD for screening and diagnosis”

7 ‘There should be a universal protocol for assessment and management about patient population, language and region”

8 “Protocol for assessment in children and adults and management execution of evidence-based practices among the audiologists in Kerala
platform for discussion and practice”

9 “Provide hands-on experience, practical exposure sessions, and special training”

10 “Need more specific instruments and adequate training”

11 “Design appropriate software for (C)APD interactive sessions”

12 “Provide good facilities in every center”

13 “Need to create more awareness among teachers about (C)APD and need to educate the audiologist about the best management options
available”

14 “Awareness of our role to other professionals is a must/thing”

15 “Creating Awareness to Doctors and another related professional. awareness program among school teachers, special educators, physi-
cians and pediatricians”

16 “Do conversion of Available tests into native language”

17 “Frequent updation of all evaluation and management techniques”
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scenarios, such as the Screening Checklist for Auditory Pro-
cessing (SCAP), Screening Checklist for Auditory Process-
ing inAdults (SCAP-A), and Screening Test for Auditory
Processing (STAP).

However, the present study reveals that the use of such
tools is very limited among Audiologists in Kerala. It indi-
cates that there is an urgent requirement to make standard-
ized screening tools available to Audiologists in Kerala.
Both verbal and nonverbal assessment procedures are
advised to provide a clearer picture of the auditory pro-
cessing, and the potential site of dysfunction, according
to the American Academy of Audiology (AAA, 2010) and
ASHA (2005) documents. Even though these methods are
accessible, most audiological assessment tools for (C)APD
are not appropriate for Kerala’s linguistically and contextu-
ally diverse setting, making the assessment and diagnosis of
(C)APD difficult. In the case of the unavailability of cultur-
ally validated screening and diagnostic tools, they must be
developed and disseminated to practitioners since most of
them are using informal screening procedures rather than
formal screening test materials.

The complex nature of (C)APD underscores the impor-
tance of a multidisciplinary approach. To maximize the
efficiency of treatment for (C)APD, it is crucial that other
professionals who provide background information and refer
people to an Audiologist should take part in interventions
for (C)APD. They need to be aware of the criteria for diag-
nosis of (C)APD and the variety of clinical and related ser-
vices available [15]. The present study suggests that most
Audiologists collaborate with parents, Speech-Language
Pathologists, and Educators/ Special Educators. Audiolo-
gists may also increase awareness and understanding of (C)
APD among other professionals because these profession-
als are responsible for carrying out management, in case
of audiologists are not performing the management for (C)
APD. Audiologists can provide services and workshops to
other related professionals. Through that, they get the oppor-
tunity for multidisciplinary discussion. In addition, language
and cognitive tests conducted before or in conjunction with
audiological testing may help identify whether auditory pro-
cessing problems are due to language or cognitive issues [4].
It would be ideal for Audiologists to have basic knowledge
of some cognitive tests and language evaluation tests. Oth-
erwise, a proper referral should be made.

According to this study, many Audiologists in Kerala
refer patients with auditory processing difficulties to other
professionals after screening evaluation and are not willing
to provide management because of several factors. A study
conducted by Logue-Kennedy et al. in 2011 gives similar
findings, more than half of the study sample did not offer
interventions in the area of (C)APD and the minority indi-
cate that their strategies only consisted of offering advice
to the client, with no formal intervention protocol [18].
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Audiologists in Kerala face several obstacles to (C)APD
management, including facility, academic knowledge, practi-
cal experience, and cultural-linguistic factors. Regional con-
ferences and online platforms may address these issues [15].
Additionally, the lack of native language speech tests poses
challenges, underscoring the need for their development.

Limitations of the Study

The study’s sample size, comprising less than 10% of Ker-
ala’s Audiologist population, may not fully represent the
diverse landscape of Audiologists in the region. Addition-
ally, most respondents had less than five years of experience,
and a significant proportion worked in the private sector,
suggesting a need for broader representation across differ-
ent professional sectors in future studies. Hence, we sug-
gest future research based on KAP-based surveys among
Audiologists working across India with larger sample size.

Summary and Conclusion

The survey reveals that only a small number of Audiologists
are involved in screening, assessment, and management of
(C)APD compared to other areas in audiology. Challenges
like low patient numbers, limited facilities, and insufficient
training are hindering (C)APD assessment and management.
While many Audiologists recognize the importance of a
Audiologist’s role in (C)APD, their participation is restricted
due to obstacles like lack of facilities, low practical exposure
and inadequate patient volume etc. To improve the situa-
tion, suggestions include better clinical training in academic
programs, regular programs for continuing education, stand-
ardized protocols, and increasing awareness among other
professionals like educators and physicians about CAPD.
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