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ABSTRACT
Introduction: Children with listening difficulties, despite normal audiograms, can be diagnosed with 
auditory processing disorders (APD). However, there is much debate about the definition and diagnosis 
of APD. APD is a highly controversial topic in audiology and speech-language pathology. The aim of the 
present study was to reach consensus among speech-language therapists (SLTs) and audiologists on the 
possible etiology and diagnostic criteria of children with listening difficulties and to determine possible 
characteristics and diagnostic procedure.   

Methods: A Two-round web-based questionnaire Delphi study was conducted, in which 12 professionals 
(7 SLTs and 5 audiologists) participated. Consensus was considered to be achieved when at least 70% of 
the panel agreed. 

Results: Consensus is achieved on five characteristics that could indicate the possible presence of 
difficulties in auditory processing. Panel members agreed (82%) that APD should not be seen as 
a separate diagnosis, and that difficulties in auditory processing can be caused by neurological or 
physiological factors and co-occur with dyslexia (91%), ADHD (82%), or SLI (82%). 

Conclusions: This study reports on the consensus among Dutch SLTs and audiologists regarding the 
possible etiology, diagnosis, characteristics, and referral of children with listening difficulties. The findings 
can provide guidance on how Dutch clinicians should deal with children with listening difficulties in daily 
practice. Next steps should focus on reaching international consensus. 
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INTRODUCTION
Children with difficulties in understanding speech and hearing in noisy classrooms or with difficulties 
following verbal instructions have been described as having auditory processing disorders (APD) (ASHA, 
2005; Moore et al., 2013; Ahmmed & Ahmmed, 2016). Despite normal audiograms and without any 
known underlying cause or pathology, these children seem to have difficulties with processing auditory 
information. The reduced ability to listen and respond appropriately to sound, affects ‘daily life’ (BSA, 
2011, 2017). 

However, there is a lot of discussion about the validity of the APD diagnosis. APD is a highly 
controversial topic in audiology and speech-language pathology today (de Wit, Steenbergen, Visser-
Bochane, van der Schans, van Dijk & Luinge, 2018; Iliadou & Kiese-Himmel, 2018; Moore, 2018). It 
is not clear if APD can be seen as a distinct clinical entity (e.g., Dawes & Bishop, 2009; Moore et al., 
2013; Allen & Allan, 2014; Vermiglio, 2014; DeBonis, 2015; de Wit et al., 2018). According to the British 
Society of Audiology (BSA, 2011, 2017) there are three categories of APD: (1) developmental APD, 
(2) Acquired APD, and (3) Secondary APD. The international debate is particularly focused on the first 
category: developmental APD. The BSA (2011, 2017) defines developmental APD as the ‘poor perception 
of both speech and non-speech sounds, which has its origins in impaired neural function, which may 
include both the afferent and efferent pathways of the central auditory nervous system (CANS), as 
well as other neural processing systems that provide ‘top down’ modulation of the CANS. These 
other systems include, but are not limited to language, reading, speech, attention, executive function, 
memory, emotion, vision and action’ (p.6, 2017). Furthermore, there is a high co-occurrence between 
developmental APD and other learning disorders in children, for example specific language impairment 
(SLI), dyslexia, and attention-deficit hyperactivity disorder (ADHD) (BSA, 2017; de Wit et al., 2018).  In 
this study, the term “APD” is used to refer to the diagnosis or the label APD, whereas the term “listening 
difficulties” is used to indicate the reported problems of hearing or listening by caregiver or professional 
without knowing the responsible mechanism for the problems (Moore, 2018).

As mentioned, the definition and diagnosis of APD is questionable. The estimated prevalence of children 
with an APD diagnosis varies from 0.5% to 7.0 % (Chermak & Musiek, 1997; Bamiou et al., 2001; Hind 
et al., 2011; Nagao et al., 2016), presumably due to differences in the definition of APD and diagnostic 
criteria (Wilson & Arnott, 2013). There is a lot of discussion about how children with reported listening 
difficulties should be examined and treated and who is the designated professional to whom these 
children should be referred. 

The lack of clarity in scientific evidence is reflected in the care for children with difficulties in auditory 
processing (Hind, 2006; Moore & Hunter, 2013). A primary concern is that the current diagnosis 
sometimes seems to be determined more by the referral route than by the symptoms (Moore et al., 
2013). For many clinicians, it is not clear whether the insufficient listening ability of children referred 
for an auditory processing assessment is caused by a sensory, cognitive, or both sensory and cognitive 
impairment (Moore, 2015). The uncertainties related to the APD diagnosis provoke diversity among 
professionals with the result that children are not adequately treated. In the Netherlands, children rated 
by their parents or therapist as having listening difficulties are referred to an Audiological Centre by an 
education specialist and/or a private practice speech-language therapist (SLT) (Neijenhuis & Nijland, 
2005; Neijenhuis & Van Herel-De Frel, 2010; Van den Bosch & Gerrits, 2013). In the Dutch Audiological 
Centers, multidisciplinary teams of experts are engaged in research, rehabilitation and assistance of 
adults and children with hearing problems or speech and/or language disorders (www.fenac.nl). From 
previous research, we know that there is a wide variation between Dutch Audiological Centers in 
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diagnostic procedures and counselling of children who experience listening difficulties (Van den Bosch & 
Gerrits, 2013; Neijenhuis et al., 2016). A survey among Dutch SLTs and audiologists showed that there 
is no uniformity in procedures for diagnostics and referral in the Netherlands for children with listening 
difficulties (Van den Bosch & Gerrits, 2013). This lack of uniformity reflects the (inter)national discussion. 
There is a need for more clarity about the etiology, diagnostic criteria and the management of children 
who suffer from listening difficulties. Consensus between Dutch professionals about a set of typical 
clinical signs might be useful in a uniform identification and management of these children in clinical 
practice. 

With a Delphi study, it is possible to turn professionals’ opinions into group consensus (Hasson et al., 
2000; Hsu & Sandford, 2007). The Delphi research technique can be used to make effective decisions 
in situations where conflicting or insufficient scientific information is available and empiricism evidence 
is missing or is controversial, as in the case with APD (Jones & Hunter, 1995; Hasson et al., 2000; 
Boulkedid, Abdoul, Loustau, Sibony, Alberti, 2011; Hasson & Keeney, 2011). Consensus among experts 
about the diagnostic procedure and treatment of listening difficulties in children can serve as a first step 
forward and can be used for the development of a guideline for Dutch practice, as well as for indicators 
for further empirical research (Boulkedid et al., 2011; Birko, Doves, & Özdemir, 2015). The aim of the 
present study was to use a Delphi process to reach consensus among Dutch SLTs and audiologists on 
the diagnostic criteria of listening difficulties in children and to determine possible characteristics and 
diagnostic procedure for children with listening difficulties.

METHODS
Data Collection 

A two-round internet-based Delphi study was used to gather opinions and gain consensus amongst 
Dutch SLTs and audiologists on clinical signs, comorbidity and referral for children with listening 
difficulties. Since there is discussion among Dutch professionals about how children who have difficulties 
with listening should be identified, tested and treated in clinical practice, we choose to conduct a Delphi 
study in addition to an expert meeting and focus group discussions (Neijenhuis et al., 2017). The Delphi 
process of this study is outlined in a flow diagram (Figure 1). 

Participants and Recruitment 

In a Delphi study, subjects who are familiar and have knowledge of the topic are investigated (Hasson et 
al., 2000; Birko et al., 2015). According to McKenna (1994), a Delphi study includes a ‘panel of informed 
individuals in a specific field of application, in order to seek their opinion or judgement on a particular 
issue’ (p. 1221). Internationally, SLTs and audiologists are involved in the care for children with difficulties 
in auditory processing (American Speech-Language-Hearing Association [ASHA], 2005; Bamiou et al., 
2006) and can therefore be seen as experts in identifying, diagnosing and treating these children. As 
mentioned previously, in the Netherlands the diagnostic testing of children rated by parents as having 
listening difficulties is carried out in Audiological Centers where SLTs and audiologists work together in 
multidisciplinary teams. Spread across the Netherlands, 25 Audiological Centers are recognized. These 
Audiological Centers are divided into (1) eight University Medical Centers, and (2) seven peripheral 
organizations with various establishments (www.fenac.nl). The identification and possible treatment of 
children with listening difficulties is performed by private practice SLTs. Therefore, we selected Dutch SLTs 
and audiologists from various Dutch Audiological Centers and SLTs working in private practice for the 
Delphi panel of this study.
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Figure 1. Flow diagram of the consecutive steps in the Delphi study.

We used purposive sampling. The panel members were recruited from different mailing lists of three of 
the involved authors (author 1, 2, and 5). From these mailing lists (80 professionals in total), we selected 
34 professionals active in the different organizations based on their geographic representation across the 
Netherlands. Fifteen (44,1%) professionals accepted the invitation of whom 12 (35,3%) professionals 
completed the fi rst Delphi-round and of whom 11 (32,4%) also participated in the second Delphi-round. 
Panel members who had given permission for participation were free to withdraw at any time. The three 
professionals who did sign up, but eventually not completed the fi rst round, indicated that they did not 
have enough knowledge of children with listening diffi culties. All panel members who joined the Delphi 
panel are experienced in identifying, testing and the management of children with diffi culties in auditory 
processing, with an average of 14 years of experience. Half of the panel members (6/12) followed in 
the past a three-day course with regard to the administration and interpretation of auditory processing 
tests. Seven panel members were present at the national 1day conference for professionals from Dutch 
Audiological Centers about the identifi cation and diagnostic procedure of auditory processing disorders. 
The two participating SLTs working in private practice, only followed formal theoretical education. They 
are experienced in identifying, referring, and treating children with listening diffi culties in their clinical 
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practice. The reasons for the 19 professionals to refuse participation in the panel were ‘having no time’ 
or ‘having no experience with children with listening difficulties’. Some of the invited experts gave no 
reaction at all. The composition of the Delphi panel is shown in Table 1.

Table 1. Composition of the Delphi panel.
Delphi Panel 12 (100%)

Work setting Discipline

Audiological Centres Audiologist (MSc)
Speech-Language Therapist (BSc)

5 (41,7%)
5 (41,7%)

Private practice Speech-Language Therapist (BSc) 2 (16,7%)

Region of the Netherlands

North 2 (16,7%)

East 3 (25%)

South 2 (16,7%)

West 5 (41,7%)

Delphi Procedure and Measures 

A Delphi study consists of several rounds. Two or three rounds are considered as optimal, although there 
is no strict guideline for this (Landeta, 2006; Boulkedid et al., 2011). This Delphi study used a web-based 
questionnaire in two rounds, performed by Survey Monkey. A personal link to the online form was sent 
to the 34 invited professionals. In this invitation, all participants received information about the research 
question and the Delphi process. In the information letter, we referred to the population of children 
with listening difficulties despite normal audiograms (children who have difficulties understanding in a 
noisy environment and following oral instruction in classroom). In this study we used the term “listening 
difficulties” to refer to the group of children who have any problems with listening reported by caregivers 
or teacher but who have not yet been examined or diagnosed. We did not use the term “APD” in the 
invitation letter, since one of the goals of this study was to investigate to what extent the diagnosis APD 
is used by the experts. Furthermore, we used the description “difficulties in auditory processing” to refer 
to the possible underlying deficit of the listening difficulties in children. The term “APD” was only used 
if we explicitly asked respondents for their opinion on the diagnosis of APD. The data collection was 
performed by the third author. An advantage was that this author was unknown in the field of listening 
difficulties or APD, so that the respondents were not affected by her opinion about APD. The invitees 
were asked to respond within two and a half weeks. A reminder was sent after one and two weeks to all 
invited professionals who had not yet responded. The answers of Delphi Round 1 were analyzed after 
anonymization and used for the design of Delphi Round 2. Both questionnaires were tested beforehand 
by two SLTs to check clarity. Nine weeks after closing the first questionnaire, the second questionnaire 
was sent to the panel members who participated in Round 1. Also, in this second Delphi round panel 
members were given two and a half weeks to complete the questionnaire, and a reminder was sent after 
one week, two weeks and a day before the closing of the second Delphi round. At the second round, 
there was consensus when at least 70% of the panel members agreed with a statement (Hsu & Sandford, 
2007).
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Delphi Round 1

The first round consisted of 26 open-ended questions to explore opinions of SLTs and audiologists on 
characteristics, referral, and co-occurrence of listening difficulties with other disorders (see Appendix 
1- First round questionnaire). The first six questions were related to the background and work experience 
of the respondents. Question 7 to 20 were related to two fictitious cases, case Eveline and case Eric (see 
Box 1 and Box 2). The two cases used for these 14 questions are fictitious cases. No diagnosis is known 
or established for these cases and the presence of APD or another diagnosis is not verified, because the 
cases are based on a combination of information from the literature and information from multiple cases 
of children who have been rated by parents as having listening difficulties, brought in by professionals 
from Dutch Audiological Centers during the national 1day conference. For case Eveline, we used 
characteristics associated in the literature with the diagnoses APD, SLI and dyslexia. Case Eric is built on 
the basis of characteristics associated in the literature with the diagnoses APD and ADHD. To minimize 
the possibility that responses of panelists would be biased by any pre-existing opinions on APD, we did 
not use the term "APD" or "listening difficulties" during the questions about case Eveline and case Eric. 
Panel members were asked which diagnosis they suspect (What do you think is the problem in case 
Eveline/ Eric?), which characteristics from the case description support this suspicion, or they think that 
there is comorbidity, what additional information they need to be able to make a diagnosis, and to which 
disciplines they would like to refer Eveline and Eric for further diagnostic testing (see Appendix 1- First 
round questionnaire).

Case Eveline
Eveline (7 years and 6 months) is in the second grade of elementary school. She is a weak 
reader and has just passed from the first grade to the second grade. She has difficulties in 
spelling and in dividing words into pieces. Additionally, Eveline seems to produce short simple 
sentences compared to her peers. The teacher is also worried about her hearing. When there is 
a lot of noise in the classroom, Eveline seems to have difficulties in understanding her 
classmates and the teacher. She asks often to repeat something. She has fewer problems 
hearing in quiet. Her mother recognizes this and indicates that Eveline has also difficulties in 
understanding her parents and brother. Eveline never wants to talk on the phone, because she 
cannot understand the other person. She is easily distracted. If there is a lot of background 
noise or if Eveline gets long and difficult tasks, she seems to withdraw and ignores her 
environment. Eveline does hear other noises, such as the telephone or the front doorbell. As a 
baby, Eveline had difficulties with localizing noise. Additionally, Eveline responded not always to 
sounds. In the Audiological Centre, they conducted an audiogram which indicated normal 
pure-tone thresholds. Also, in the Audiological Centre, it is noticed that Eveline is easily 
distracted, and that she needs more explanation for a task.

Box 1. The fictitious case Eveline, used in Round 1.
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Case Eric
Eric (7 years and four months) is a busy guy. If he is playing, he seems to have difficulties to 
focus his attention on his toys. As a consequence, he frequently switches toys. If he is playing 
with his older sister, he forgets sometimes that he is playing with someone. Also, during meals, 
he is easily distracted. He is frequently dreamy and seems to be in his own world. Then, it is 
difficult to reach him, he doesn’t hear that someone is talking to him. According to his mother, 
he does not listen very well. ‘If we give him a warning, he does not seem to hear it. He just 
won’t listen to us.’ Also, when he gets a task, he forgets to perform this task. Because there is 
doubt about his hearing, the Audiological Centre conducted an audiogram. The audiogram did 
not show any deviant pure-tone thresholds.

Box 2. The fictitious case Eric, used in Round 1.

Question 21 to 25 (see Appendix 1- First round questionnaire) of the first round were related to the 
opinion of the panel members about the possible cause and consequences of difficulties in auditory 
processing and the comorbidity with other developmental disorders. To avoid that panel members were 
influenced when answering previous questions, the last five questions about difficulties in auditory 
processing were not visible before panel members had answered the questions about case Eveline and 
case Eric. At question 26, the respondent got the opportunity to give open comments on Round 1.

The panel members’ responses to the questions of the first round were collated, summarized and 
analyzed using descriptive statistics or were described qualitatively. The answers to the open-ended 
questions were classified under literature-based themes and codes, which were drawn up prior to this 
Delphi study. The themes used were: diagnosis, characteristics, comorbidity, cause and consequences, 
referral and related disciplines. 

Delphi Round 2 

The second round was aimed at gaining consensus on the characteristics, comorbidity and the diagnostic 
procedure of children with listening difficulties (see Appendix 2- Second round questionnaire). Round 
two consisted of 22 new questions. The questions in the second Delphi round were based on the answers 
given by the panel members in the first Delphi round. The answers given by the participants in Round 1 
were returned in Round 2 and were discussed in more detail. The second round consisted of 12 open-
ended questions, five statements, three yes-no questions, and one question about the clinical signs of 
children with difficulties in auditory processing. The second round was again closed with a question in 
which panel members had the opportunity to give open comments to the questionnaire. 

In the first round, respondents indicated which diagnosis they expected in case Eveline and case Eric. 
More than one problem or suspected diagnosis could be given at this question. The characteristics 
which supported the presence of difficulties in auditory processing, mentioned by panel members in the 
first round, were presented again in the second round. Panel members were asked to indicate to what 
extent the characteristics are a signal for possible difficulties in auditory processing. They had to rate 
each characteristic into ‘no clinical sign’, ‘a clinical sign’ or ‘a strong clinical sign’ for possible difficulties 
in auditory processing. Because both labels ‘a clinical sign’ and ‘a strong clinical sign’ refer to a possible 
sign for difficulties in auditory processing, these two labels were taken together in the analyses. If at least 



Listening difficulties in children  - Auditory processing and beyond

169

70% of the panel members have indicated a characteristic as clinical sign, then there was consensus. 
In addition, we asked the panel members whether they agreed on the overlap in characteristics between 

the various developmental disorders and asked the respondents if they could indicate how the various 
disorders might co-occur. Furthermore, we asked the panel members what they see as possible causes 
and consequences of difficulties in auditory processing. In between, panel members received the five 
statements regarding disciplines that should be involved in the assessment of children with difficulties in 
auditory processing and whether the respondents believe that APD should be seen as an isolated disorder 
or not (see Appendix 2- Second round questionnaire). Microsoft Excel was used to analyze the data and 
we used descriptive statistics in order to examine at which points consensus was reached.

RESULTS
First Delphi Round

The questions in the first round were mainly focused on the two case descriptions (Eveline and Eric) and 
were designed to find out how often panel members suspect listening difficulties or APD in a particular 
case description and which characteristics contributes to this presumption.

Diagnosis 
In the first open-ended question, respondents were asked which problems or diagnoses they suspected 
based on the information mentioned in the case description, with the ability to give more than one 
answer. Panel members mentioned several suspected problems for Eveline and Eric (see Figure 2). In 
the case of Eveline, eight respondents indicated that there could be more than one problem. Most 
panel members mentioned difficulties in auditory processing in combination with other difficulties. In 
six of the eight times, the respondents used the term “APD” or the Dutch equivalent “AVP” (auditieve 
verwerkingsproblemen), and once the term “listening difficulties” and “weak auditory skills” were 
used to indicate problems with listening. Only one respondent mentioned a single diagnosis, namely 
APD. Three respondents indicated that they need more information to be able to say something about 
the diagnose. Two of them, however, mentioned which problems they suspected based on the case 
description. In the case of Eric, most panel members suspect an attention and/or concentration disorder, 
AD(H)D or an information processing disorder, such as autism. Six respondents gave more than one 
possible disorder in the case of Eric. 
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Figure 2. Suspected problems of Eveline and Eric. 
In this open-ended question, respondents could indicate which problem or suspected diagnosis could be given (more than one answer 

could be given). AD(H)D, attention defi cit (hyperactivity) disorder; APD, auditory processing disorder; PDD-NOS, pervasive 

developmental disorder - not otherwise specifi ed.

Characteristics
Round 1 generated characteristics panel members associated with diffi culties in auditory processing. 
These are the symptoms that were mentioned by the panel members who answered the question ‘What 
do you think is the problem in case Eveline / Eric’? with APD, listening diffi culties, or weak auditory 
processing. These three responses are combined in the sequel under the term “diffi culties in auditory 
processing”. Eight panel members suspected  diffi culties in auditory processing based on the following 
characteristics: diffi culties in phoneme analyses and synthesis, diffi culties with hearing in noise, frequently 
asks for repetition, diffi culties in remembering oral information, diffi culties in following complex 
directions, fewer problems hearing in quiet, auditory attention problems, diffi culties in spelling, problems 
with reading, production of short and simple sentences, withdrawal, weak listening skills reported by 
teacher, diffi culties in noise localization, no peripheral hearing loss, diffi culties with making a phone call, 
and easily distracted. In seven of the eight panel members indicated that these symptoms gave rise to the 
suspicion of diffi culties in auditory processing in co-occurrence with reading, language and/or attention 
problems.

Comorbidity
Ninety-two percent of the panel members suspected comorbidity in the case of Eveline, and 50% of the 
panel in the case of Eric. 

Referral
Fifty-eight percent of the respondents indicated that they prefer referring to a multidisciplinary team with 
a SLT, audiologist and behavioral scientist in the case of Eveline (see Figure 3). In the case of Eric, they 
most often mentioned a behavioral scientist (50%) or a behavioral scientist in combination with a SLT 
(25%) to refer to. 
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Figure 3. Disciplines that the respondents want to refer to for further diagnostics of Eveline and Eric.
SLT, speech-language therapist.

Second Delphi Round   
The questions in the second round (see Appendix 2- Second round questionnaire) were based on the 
answers given by the panel members in the fi rst round and were intended to reach consensus on the 
characteristics, comorbidity and the diagnostic procedure of children with listening diffi culties. 

Characteristics
In this second round, we presented the 16 characteristics that the panel members had designated in 
case Eveline as being characteristic of diffi culties in auditory processing (alone or in combination with 
reading, language and/or attention problems) and the two characteristics mentioned in case Eric as being 
characteristic of ADHD or autism (‘busy’ and ‘dreamy’) to the panel. We asked them to categorize these 
18 characteristics as a possible ‘clinical sign’ or ‘no clinical sign’ for diffi culties in auditory processing.  The 
question was to indicate for each characteristic whether it can be a possible signal for the presence of 
diffi culties in auditory processing. For fi ve characteristics, consensus (≥70%) has been reached (see Figure 
4). Consequently, the following characteristics were considered as a clinical sign for the possible presence 
of diffi culties in auditory processing: (1) diffi culty hearing in noise (100%), (2) auditory attention 
problems (91%), (3) fewer problems hearing in quiet (82%), (4) diffi culties in noise localization (73%), 
and (5) diffi culties in remembering oral information (73%). Two of the panel members emphasize that 
the characteristics they indicate as clinical signs, do not imply that these clinical symptoms are solely 
associated with diffi culties in auditory processing or that the diagnosis of APD is legitimized.
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Figure 4. Clinical signs of difficulties in auditory processing. 
Consensus on a clinical sign is defined to exists, when at least 70% of the respondents consider it characteristic for problems in auditory 

processing (vertical line). 

Comorbidity  
Consensus was reached on the co-occurrence of difficulties in auditory processing with other 
developmental disorders. The respondents were asked whether they expect that difficulties in auditory 
processing can co-occur with ADHD, dyslexia and SLI, and what relationship they expect that exists 
between the various disorders. The respondents agreed that difficulties in auditory processing always 
co-occur with ADHD (82%), SLI (82%), or dyslexia (91%). Seven respondents (64%) also state that 
difficulties in auditory processing co-occurs with concentration and attention problems and autism. How 
the different developmental disorders may be related to each other according to the respondents, is 
shown in Table 2. There is consensus on the relationship of difficulties in auditory processing with ADHD 
and dyslexia. Panel members indicate that difficulties in auditory processing can be a part of ADHD 
(89%) and dyslexia (80%). 
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Table 2. The possible relation between difficulties in auditory processing and ADHD, dyslexia and SLI 
according to the panel members. 
Response Category ADHD (n=9) Dyslexia (n=10) SLI (n=9)

APD is another name for ADHD/Dyslexia/SLI 0% 0% 0%

Difficulties in auditory processing are part of 
ADHD/Dyslexia/SLI

89% 80% 44%

Difficulties in auditory processing are a 
consequence of ADHD/Dyslexia/SLI

11% 0% 11%

Difficulties in auditory processing causes ADHD/
Dyslexia/SLI

0% 10% 11%

There is no relation, these disorders may 
accidentally co-occur together

0% 10% 33%

 
Bold numbers mean that there is reached consensus among panel members. 

ADHD, attention deficit hyperactivity disorder; APD, auditory processing disorder; SLI, specific language impairment. 

Cause and consequences 
According to panel members, difficulties in auditory processing are caused by neurological and 
physiological factors (see Figure 5). Of the 11 respondents, 9 respondents (82%) agreed that difficulties 
in auditory processing can hinder school performance, especially spelling skills. 

Referral 
Ninety-one percent of the panel members agreed with the statement ‘children with difficulties in auditory 
processing should be referred to a multidisciplinary team for further diagnostics’. According to the panel 
members, the following disciplines should be included in this multidisciplinary team: SLT, behavioral 
scientist (psychologist or orthopedagogue), and audiologist (see Figure 6). 

Diagnosis 
At the end of the second Delphi round, respondents were asked to respond to the following statement 
‘APD should be seen as an isolated disorder’. This was asked to make an inventory of the respondents’ 
opinion about APD as a diagnostic label. The panel members could answer this statement with yes or no. 
There is consensus among panel members (82%) that APD should not be seen as a diagnostic label.
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Figure 6. Disciplines which should be part of the multidisciplinary team in the assessment of children who 
suffer from difficulties in auditory processing according to the 11 panel members. 
SLT, speech-language therapist.

DISCUSSION
This study was aimed to reach consensus among SLTs and audiologists on the possible etiology and 
diagnostic criteria of listening difficulties in children and to determine possible characteristics and 
diagnostic procedure for children with listening difficulties. Consensus was reached on the assumption 
that difficulties in auditory processing can be seen as part of dyslexia and ADHD and that these difficulties 
are caused by neurological or physiological factors. In addition to the idea that reported listening 
difficulties are part of another disorder, there is consensus on five clinical signs that could indicate the 
possible presence of difficulties in auditory processing: (1) difficulty hearing in noise, 
(2) auditory attention problems, (3) fewer problems hearing in quiet, (4) difficulties in noise localization, 
and (5) difficulties in remembering oral information. When possible difficulties in auditory processing 
are suspected, panel members agree that further diagnostics should be performed by a multidisciplinary 
team. Furthermore, the results of this study show that the Dutch SLTs and audiologists who participated 
in this Delphi study agree (82%) that APD should not be seen as a separate diagnosis, but that difficulties 
in auditory processing co-occur with dyslexia (91%), ADHD (82%), or SLI (82%). 

Nationally and internationally there is a need for consensus on how to deal in clinical practice with 
children with listening difficulties. The aspects on which consensus has been reached in this national 
study can serve as a first step towards obtaining international consensus. In order to reach international 
consensus, the same study design could for example be used in a larger scale international study. To 
give Dutch clinicians a guideline for the diagnostic procedures and counselling of children with listening 
difficulties and the diagnosis APD, we started, in collaboration with the Federation of Dutch Audiological 
Centers (FENAC) the development of a Dutch Position Statement (de Wit, Neijenhuis & Luinge, 2017). 
The purpose of this position statement is to offer Dutch professionals an evidence bases for a uniform 
approach in identifying, diagnosing and treating children with listening complaints. In addition to the 
current Delphi study, a focus group study (Neijenhuis et al., 2017) was also conducted as evidence base 
for this position statement. The results of the focus group study (Neijenhuis et al., 2017) have shown that 
there is a lot of discussion among Dutch professionals on the existence of APD as a separate diagnostic 
category. Two perspectives emerged: some of the Dutch professionals believe that APD does not exist as 
a separate disorder. Another part of the group thinks that isolated APD exists, although it is rare. Also, 
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internationally the debate is whether APD can be seen as a separate clinical entity (e.g., Dawes & Bishop, 
2009; Dillon et al., 2012; Cacace & McFarland, 2013; Wilson & Arnott, 2013; Vermiglio, 2014; DeBonis, 
2015). 

In the current Delphi study, consensus is reached among panel members that APD should not be 
considered as a separate diagnosis. This result is consistent with Dawes and Bishop (2009), who 
suggested that it might be better ‘to consider auditory processing problems as one of several dimensions 
of impairment associated with a range of developmental conditions, rather than considering APD as a 
separate disorder’ (Dawes and Bishop, 2009, p. 460). Following the consensus reached in the current 
Delphi study, we suggest that the label APD should no longer be used by professionals. To describe the 
limitations that children experience while listening in daily life, the broader description ‘(unexplained) 
listening difficulties’ can be used. This term refers to the difficulties with listening observed by parents 
or teachers in children and with which they are forwarded for further diagnostics. As confirmed by our 
panel, the next step is that a multidisciplinary team should investigate where the experienced difficulties 
can be caused by. The explanation of the listening difficulties can be another underlying deficiency, such 
as general learning difficulties, developmental language disorders or attention difficulties instead of a 
defect in the auditory modality. If after examination of the complaints it appears that there is an auditory 
explanation for the existing listening difficulties, then it is recommended to describe the difficulties more 
specifically, for example by using the label ‘speech recognition-in-noise disorder’ proposed by Vermiglio 
(2014). 

The term “listening difficulties” should not be seen as a replacement for the APD label, but as a 
description of the target group of children who have problems, which are reported by caregivers or 
teacher, with functioning in (complex) listening situations, despite normal hearing thresholds, and which 
lead to limitations in participation in daily life (for example during classroom work), but which have not 
yet been examined or diagnosed. Having listening difficulties is then a signal for further diagnostics. 
The recent Position Statement and Practice Guidance APD of the BSA (2017) also proposes to properly 
describe the presenting listening problems instead of labelling a person with APD and to use the APD 
label only to secure support and funding.  

Consensus on clinical signs was reached on five characteristics. According to the respondents, these 
five characteristics may indicate the possible presence of problems with listening in noise. The presence 
of these five symptoms or some of these symptoms does not necessarily mean that there is by definition 
a deficit in auditory processing. After extensive diagnostics, another explanation can be found for the 
identified difficulties. The five characteristics on which consensus was reached, are consistent with a part 
of the symptoms mentioned by the participants of the focus group discussion (Neijenhuis et al., 2017) 
and symptoms frequently mentioned in the literature as characteristics of APD (e.g., Jerger & Musiek, 
2000; ASHA, 2005; AAA, 2010; Moore & Hunter, 2013; Chermak et al., 2017). In addition, these five 
characteristics match a few of the questions of the six listening conditions of the Children’s Auditory 
Processing Performance Scale (CHAPPS; Smoski et al., 1998) and the diagnostic criteria supposed by 
Keith (2000). In the Netherlands, the translated version of the CHAPPS (CHAPS-NL; Neijenhuis & Nijland, 
2005) and Keith’s translated checklist (Neijenhuis & Stollmann, 2003) are widely used instruments by SLTs 
in private practice and professionals of the Audiological Centers. This may have affected panel members’ 
response to this question, because respondents may have been influenced by the description of the 
symptoms of APD in the current literature and their own opinion about APD. Although, the characteristic 
‘no peripheral hearing loss’ is often used in APD descriptions, panel members did not mention this 
characteristic as a possible clinical sign. According to one of the panel members this characteristic is a 
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contraindication to problems in auditory processing. Some respondents emphasized that the five clinical 
signs do not legitimize an APD diagnosis. This result agrees with those obtained by Wilson and colleagues 
(2011), who concluded that the CHAPPS questionnaire should be used to highlight concerns about a 
child and is not suitable for determining whether auditory processing assessment must be done. We 
propose that the five clinical signs listed in this paper, can be used by clinicians as possible signals for the 
presence of listening difficulties in children and to perform further extensive diagnostic evaluation in this 
group of children.  

The panel members of the current Delphi study agreed that difficulties in auditory processing always 
co-occur with another disorder such as ADHD, dyslexia, or SLI. Also, the results of our recent systematic 
review (de Wit et al., 2018) suggest a large degree of overlap between the characteristics of children 
diagnosed with APD and children diagnosed with another developmental disorder. A possible explanation 
for this might be the idea of Moore and Hunter (2013) that auditory processing is part of a series of 
symptoms or patterns of dysfunction that can be seen, together with symptoms of dyslexia, SLI, and 
ADHD, as part of a broader ‘neurodevelopmental syndrome’ (McFarland & Cacace, 2014). This is also 
fitting with the agreement of the respondents in this Delphi study that problems in the correct processing 
of auditory information are caused by neurological or physiological factors. 

The Delphi panel agreed that children who have listening complaints should be referred for further 
diagnostics to a multidisciplinary team consisting of an SLT, behavioral scientist (psychologist or 
orthopedagogue), and audiologist. This result is consistent with recent studies which also indicate that 
multidisciplinary assessment is needed when a child has listening difficulties (e.g., Moore et al., 2013; 
DeBonis, 2015; Chermak et al., 2017; Neijenhuis et al., 2017). Multidisciplinary assessment is also 
recommended in the light of the co-occurrence between listening difficulties and other developmental 
disorders. 

Strengths and Limitations

The strength of a Delphi study is that it allows experts to participate individually and anonymously at 
diverse locations. Due to anonymity, a situation in which a specific expert dominates the consensus 
process is avoided (Jones & Hunter, 1995; Keeney et al., 2006; Hsu & Sandford, 2007; Boulkedid et al., 
2011; Lee et al., 2018). The result of a consensus study is, however, an expert opinion, which means that 
it is not necessarily the right response to a question (Jones & Hunter, 1995; Hsu & Sandford, 2007).  

A limitation of the current study is the small size of the expert panel. In the literature, there is no 
consensus about what constitutes an optimal number of participants in a Delphi study (Hsu & Sandford, 
2007; Boulkedid et al., 2011; Birko et al., 2015; Lee et al., 2018). Generally, the size of Delphi panels 
varies from 10 to 60 participants (Hasson et al., 2000), with a majority of studies with a group size 
between 15 and 20 panel members (Hsu & Sandford, 2007; Boulkedid et al., 2011). The number of 
experts joining a Delphi study should not to be too small, because they form representatives of a uniform 
shared opinion. However, there are minimal reliability improvements in Delphi panels with more than 
20 to 25 participants (Hasson et al., 2000). According to Delbecq, Van de Ven, and Gustafson (1975) 
it is advised to include ten to fifteen members in a Delphi study, and in which a homogeneous study 
group is preferred. For the Delphi panel of this study we selected SLTs and audiologists spread across the 
different regions of the Netherlands. The panel had experience based on the population they see in their 
clinical practice and based on their participation in a multi-day course and/or a national 1day conference. 
In future research, it would also be valuable to conduct a Delphi study with a more random sample 
of professionals, in which behavioral scientists (psychologist and/or orthopedagogue) and teachers or 
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parents are also invited to include their perspective as well in the development of tailored care pathways 
for children with listening difficulties.  

Implications 

In response to the consensus reached in this Delphi study on the value of the diagnostic label APD and 
the co-occurrence of APD, SLI, dyslexia and ADHD, we decided not to use the diagnostic label APD 
in the Dutch position statement (de Wit et al., 2017). Instead, we speak in clinical practice nowadays 
about ‘(unexplained) listening difficulties’ to refer to the group of children who have any problems with 
listening reported by caregivers or teacher. Using the International Classification of Functioning (ICF; 
WHO, 2002) framework and broad multidisciplinary testing, as explained in the focus group study of 
Neijenhuis et al. (2017), professionals can describe and evaluate the functioning and listening difficulties 
of the child in a broad and holistic manner. This way of working is in line with the proposed procedure of 
DeBonis (2015) and Dillon and colleagues (2012): ‘the overall goal of clinicians should be on determining 
whether a patient has a problem listening in difficult listening conditions and if so, discovering in as 
much detail as possible the reason for the problem’ (Dillon et al., 2012, p.104). The five characteristics 
that the respondents agreed on as clinical signs for listening difficulties can be used as a start to develop 
care pathways for children with unexplained listening difficulties. It is important to take into account 
that these clinical signs might be part of different profiles such as related disorders like SLI, dyslexia 
and ADHD. Because of the comorbidity, the consensus obtained in this Delphi study and on the basis 
of recent literature (e.g., Chermak et al., 2017; de Wit et al., 2016, 2018), the diagnostic evaluation of 
children with listening difficulties should always take place in a multidisciplinary team.

CONCLUSIONS
This study reports on the consensus among Dutch SLTs and audiologists regarding the possible etiology, 
diagnosis, characteristics, and referral of children with listening difficulties. There is consensus that APD 
should not be seen as a separate diagnosis, and that listening difficulties co-occur with dyslexia, ADHD, 
or SLI. Listening difficulties can be caused by neurological or physiological factors. Five characteristics 
could indicate the possible presence of difficulties in auditory processing: (1) difficulty hearing in noise, 
(2) auditory attention problems, (3) fewer problems hearing in quiet, (4) difficulties in noise localization, 
and (5) difficulties in remembering oral information. Diagnostic evaluation of children with listening 
difficulties must be done by a multidisciplinary team, including at least a SLT, audiologist, and behavioral 
scientist. 
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Appendix 1 - First round questionnaire.
Consensus study Children with listening difficulties 

Part 1. Background

1. What is your background? 0 audiologists
0 speech-language therapist
0 other

2. Do you work as a scientific researcher? 0 yes
0 no

3. Where are you currently working? 0 audiological Center
0 private practice
0 education
0 other

4. How many years of work experience do you have?

5. In which region do you work? 0 North (Groningen, Friesland, Drenthe)
0 East (Overijssel, Flevoland, Gelderland)
0 South (Noord-Brabant, Limburg)
0 West (Utrecht, Noord/Zuid Holland, Zeeland) 

6. How often, on an annual basis, you see a child with listening difficulties in daily practice? 

Part 2. Open-ended questions about two fictitious cases

Case Eveline
Eveline (7 years and 6 months) is in the second grade of elementary school. She is a weak reader and has just passed from the first 
grade to the second grade. She has difficulties in spelling and in dividing words into pieces. Additionally, Eveline seems to produce 
short simple sentences compared to her peers. The teacher is also worried about her hearing. When there is a lot of noise in the 
classroom, Eveline seems to have difficulties in to understand her classmates and the teacher. She asks often to repeat something. 
She has fewer problems hearing in quiet. Her mother recognizes this and indicates that Eveline has also difficulties in understanding 
her parents and brother. Eveline never wants to talk on the phone, because she cannot understand the other person. She is easily 
distracted. If there is a lot of background noise or if Eveline gets long and difficult tasks, she seems to withdrawal and ignores her 
environment. Eveline does hear other noises, such as the telephone or the front doorbell. As a baby, Eveline had difficulties with 
localizing noise. Additionally, Eveline responded not always to noise. In the Audiological Centre, they conducted an audiogram which 
indicated normal pure-tone thresholds. Also, in the Audiological Centre, it is noticed that Eveline is easily distracted, and that she 
needs more explanation for a task.

7. What do you think is the problem in case Eveline?

8. Which characteristics from the case description support this suspicion?

9. What additional information do you need to be able to make a diagnosis?

10. You indicated that Eveline might have….. (Q7) . What could be the cause of this?

11. In the case of Eveline, do you suspect comorbidity (the existence of two or 
more disorders simultaneously)?

0 no
0 yes, namely

12. Which characteristics from the case description support this suspicion of 
comorbidity?

13. To which disciplines would you like to refer Eveline for further diagnostic 
testing?

0 speech-language therapist
0 audiologist
0 psychologist
0 orthopedagogue
0 Linguist
0 other, namely

Case Eric
Eric (7 years and four months) is a busy guy. If he is playing, he seems to have difficulties to focus his attention to his toys. As a 
consequence, he frequently switches toys. If he is playing with his older sister, he forgets sometimes that he is playing with someone. 
Also, during the meals, he is easily distracted. He is frequently dreamy and seems to be in his own world. Then, it is difficult to reach 
him, he doesn’t hear that someone is talking to him. According to his mother, he does not listen very well. ‘If we give him a warning, 
he does not seem to hear it. He just won’t listen to us.’ Also, when he gets a task, he forgets to perform this task. Because there 
is doubt about his hearing, the Audiological Centre conducted an audiogram. The audiogram did not show any deviant pure-tone 
thresholds.

14. What do you think is the problem in case Eric?

15. Which characteristics from the case description support this suspicion?

16. What additional information do you need to be able to make a diagnosis?

17. You indicated that Eric might have….. (Q14) . What could be the cause of this?
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18. In the case of Eric, do you suspect comorbidity (the existence of two or more 
disorders simultaneously)?

0 no
0 yes, namely

19. Which characteristics from the case description support this suspicion of comorbidity?

20. To which disciplines would you like to refer Eveline for further diagnostic 
testing?

0 speech-language therapist
0 audiologist
0 psychologist
0 orthopedagogue
0 Linguist
0 other, namely

Part 3. In-depth questions about case Eric

21. Suppose Eric has difficulties in auditory processing, what might be the reason?

22. What information do you need in order to make a differential diagnosis?

23. Which may cause these difficulties in auditory processing? 

24. With which other disorders do you expect difficulties in auditory processing to be related?  

25. Do you expect that difficulties in auditory processing can lead to other 
difficulties?

0 no
0 yes, namely

26. this is the end of question round 1. If you have comments or questions you can place them here. 

This is the translated questionnaire. The original questionnaire was in Dutch.
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The answers given in Round 1 about possible causes of the difficulties in auditory processing are divided into five categories: 
(1) genetic causes; (2) neurological/physiological causes; (3) cognitive causes; (4) behavioural causes, and (5) cause is unknown.

1. Can you indicate in which category you think the cause of difficulties in 
auditory processing can be found? 

0 genetic causes
0 neurological/physiological causes
0 cognitive causes
0 behavioural causes
0 cause is unknown
0 I do not know

2. Statement: difficulties in auditory processing hinder academic skills. 0 agree
0 do not agree

3. In which areas do you suspect that a child with difficulties in auditory 
processing will develop problems? (Multiple answers possible)

0 reading
0 spelling
0 maths
0 remaining, namely

4. Statement: difficulties in auditory processing have consequences for a child’s 
social skills.

0 agree
0 do not agree

5. In Round 1 you answered questions about two fictitious cases. Below all the mentioned characteristics from Round 1 are 
represented. Please indicate for each characteristic whether it is a possible signal for difficulties in auditory processing. For each 
characteristic you can indicate whether a characteristic is:
- no signal: no signal for difficulties in auditory processing 
- signal: possible difficulties in auditory processing
- alarm signal: definitely a signal for difficulties in auditory processing.

1. Withdrawal
2. Weak listening skills
3. Difficulties in spelling
4. Difficulties in following complex directions
5. Difficulties in phoneme analyses and synthesis
6. Problems with reading
7. Production of short and simple sentences
8. Difficulties with making an phone call
9. Fewer problems hearing in quiet
10. Often ask for repetition
11. Auditory attention problems
12. Speech perception in noise problems
13. Difficulties in noise localisation
14. Difficulties in remembering oral information
15. No peripheral hearing loss
16. Easily distracted
17. Busy
18. Dreamy

No signal   –   Signal   –   Alarm signal

6. Do you have an additional characteristic which is missing from this list?

In the first round, 92% of the respondents (n=13) indicated that the difficulties in auditory processing in case Eveline co-occur with 
other problems, assuming comorbidity. 

7. Do you expect that difficulties in auditory processing co-occur with ADHD? 0 yes
0 no

8. What relationship do you expect? 0 APD is another name for ADHD
0 difficulties in auditory processing are part of 
ADHD
0 difficulties in auditory processing are a 
consequence of ADHD
0 difficulties in auditory processing cause ADHD
0 There is no relation, these disorders may 
accidently occur together.

9. Do you expect that difficulties in auditory processing co-occur with dyslexia? 0 yes
0 no
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10. What relationship do you expect? 0 APD is another name for dyslexia
0 difficulties in auditory processing are part of 
dyslexia
0 difficulties in auditory processing are 
consequences of dyslexia
0 difficulties in auditory processing cause 
dyslexia
0 There is no relation, these disorders may 
accidently occur together.

11. Do you expect that difficulties in auditory processing co-occur with SLI? 0 yes
0 no

12. What relationship do you expect? 0 APD is another name for SLI
0 difficulties in auditory processing are part of 
SLI
0 difficulties in auditory processing are 
consequences of SLI
0 difficulties in auditory processing cause SLI
0 There is no relation, these disorders may 
accidently occur together.

13. Are there other disorders/conditions that you suspect are associated with difficulties in auditory processing?

14. What relationship do you expect in the condition you mentioned in question 13?

15. Statement: Children with possible difficulties in auditory processing should be 
referred to a multidisciplinary team for further diagnostics. 

0 agree
0 do not agree

16. Which disciplines need to be part of a multidisciplinary team in the case of 
diagnostics?  

0 speech-language therapist
0 psychologist
0 audiologist
0 orthopedagogue
0 linguist
0 general practitioner
0 dyslexia specialist
0 other, namely

17. Which discipline should perform the diagnostic tests in children with the suspicion of difficulties in auditory processing?

18. Statement: children diagnosed with APD should be referred to a 
multidisciplinary team for treatment.

0 agree
0 do not agree

19. Which disciplines need to be part of a multidisciplinary team in the case of 
treatment?  

0 speech-language therapist
0 psychologist
0 audiologist
0 orthopedagogue
0 linguist
0 general practitioner
0 dyslexia specialist
0 other, namely

20. Which discipline should perform the treatment in children with a diagnosed APD? 

21. Statement: APD is an isolated clinical disorder. 0 agree
0 do not agree

22. this is the end of question round 1. If you have comments or questions you can place them here.

This is the translated questionnaire. The original questionnaire was in Dutch.
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