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ABSTRACT 

 

Background/Aim: The British questionnaire ECLiPS (Evaluation of Children’s 

Listening and Processing Skills; Barry & Moore, 2015) aims to profile listening 

difficulties in children. The questionnaire consists of 38 statements, divided into five 

subscales, and a short survey with six questions about general health. The purpose of 

this study was to investigate whether children diagnosed with Developmental 

Phonological Disorder (DPD) in their preschool years (3-6 years of age) show listening 

difficulties in early school years (7-10 years). 

 

Methods: 113 guardians of children with Developmental Phonological Disorder (DPD) 

and 44 guardians of typically developing (TD) Swedish children participated in the 

study. Comparisons were made between the Swedish TD-group and the English 

reference (ER) group presented in the ECLiPS technical manual. Mean scores between 

the DPD-group and the TD-group were compared, as well as were the responses on the 

short survey. The groups were categorized by age and gender.  

 

Results: In general, high consistency was found between the ER- and TD-group in half 

of the comparisons; 7-, 9- and 10-year-old boys and 8-year-old girls. The DPD-group 

tended to show more symptoms of listening difficulties than the TD-group. However, 

the symptoms varied in relation to age and gender. For example, girls in the DPD-group 

had more symptoms in younger than in older ages. The short survey revealed that the 

DPD-group had a higher prevalence of ear infections than the TD-group. The 

difficulties seen in the DPD-group were most profound in statements concerning 

language, literacy and laterality.  

 

Conclusion: Our results indicate that listening difficulties as measured with the ECLiPS 

are more common in children diagnosed with DPD in preschool years, than typically 

developing children. The strongest indication for difficulties is seen in the statements 

regarding language and literacy. 

 

Keywords: Developmental Language Disorder, DLD, Developmental Phonological 

Disorder, DPD, ECLiPS, listening difficulties. 



  

 

 

SAMMANFATTNING 

 

Bakgrund/syfte: Det brittiska frågeformuläret ECLiPS (Evaluation of Children’s 

Listening and Processing Skills; Barry & Moore, 2015) syftar till att kartlägga 

lyssningssvårigheter hos barn. Frågeformuläret består av 38 påståenden, indelade i fem 

underkategorier, samt en kort enkät med sex frågor rörande generell hälsa. Syftet med 

den här studien var att undersöka huruvida barn som hade diagnosticerats med 

fonologisk språkstörning (FS) i förskoleåldern (3-6 år) uppvisade lyssningssvårigheter i 

tidig skolålder (7-10 år). 

 

Metod: 113 vårdnadshavare till barn med fonologisk språkstörning och 44 

vårdnadshavare till typiskt utvecklade (TU) svenska barn deltog i studien. Jämförelser 

gjordes mellan TU barn och den engelska referensgruppen (ER) som presenteras i 

ECLiPS tekniska manual. Barn med FS och barn med TU delades upp i mindre grupper 

baserat på kön och ålder, och medelvärdesjämförelser gjordes mellan grupperna. 

Jämförelser gjordes även av svaren på den medicinska enkäten. 

 

Resultat: Generellt sett hade ER-gruppen och barn med TU en hög grad av 

samstämmighet i hälften av jämförelserna; 7-, 9-, och 10-åriga pojkar samt 8-åriga 

flickor. Barn med FS tenderade att uppvisa en högre grad av lyssningssvårigheter än 

barn med TD. Dock varierade graden av symptom beroende på ålder och kön. Till 

exempel tenderade flickor med FS att uppvisa mer symptom i lägre än i högre åldrar. 

Svaren från den medicinska enkäten visade att barn med FS hade en högre prevalens av 

öroninfektioner än barn med TU. De svårigheter som barn med FS uppvisade var 

tydligast inom påståenden som rör språk, läs- och skrivförmåga och lateralitet. 

 

Slutsats: Våra resultat indikerar att de lyssningssvårigheter som mäts med ECLiPS är 

vanligare hos barn som diagnostiserats med fonologisk språkstörning i förskoleåldern 

än hos typiskt utvecklade barn. Den starkaste indikationen för svårigheter syns i de 

påståenden som rör språk-, läs- och skrivförmåga. 

 

Nyckelord: Språkstörning, fonologisk språkstörning, FS, ECLiPS, lyssningssvårigheter.  

 



  

 

 

Introduction 

The focus of this study was to investigate whether Swedish children diagnosed with 

developmental phonological disorder (DPD) during their preschool years (3-6 years of 

age), would show symptoms of listening difficulties when reaching early schoolyears. 

To answer this question, the Swedish translation of the ECLiPS questionnaire was used, 

which covers five areas (subscales) of difficulties: Speech and Auditory Processing 

(SAP), Environmental and Auditory Sensitivity (EAS), Language/Literacy/Laterality 

(LLL), Memory and Attention (M&A) and Pragmatic and Social Skills (PSS). These 

areas form the framework of the present thesis.  

 

1. Background 

1.1. Developmental Language Disorders 

1.1.1. Prevalence 

Developmental Language Disorder (DLD) is the most common communication 

impairment in children with a prevalence of up to 7.4% in preschoolers (Tomblin et al., 

1997b) with more boys affected than girls. It is important to acknowledge, that 

depending on identification methodology, prevalence numbers may vary. For example, 

Whitehouse, Shelton, Ing and Newnham (2014) who relied on parental report for a 

clinical diagnosis of SLI, identified only 1,4% with DLD. Boys are more likely to 

present DLD than girls, with ratios of boys to girls varying from 1.33:1 (Tomblin et al., 

1997b) to 2:1 (Silvia,1980). 

 

1.1.2. Main Symptoms 

Developmental language disorders are characterized by delays in language development 

that is not due to hearing loss, physical disabilities, cognitive delays or neurological 

impairments. Language disorders can affect one or more of the language domains, such 

as vocabulary, semantics or syntax (McGrath et al., 2008). The difficulties can manifest 

themselves in language production and/or language processing and comprehension 

(Bishop, 1997).  

 



  

 

 

Language disorders are usually categorized into subgroups, with varying 

symptomatology. Conti-Ramsden, Crutchley and Botting (1997) defined as many as six 

subgroups in relation to their performance on psychometric tests. However, these can 

broadly be divided into three areas of difficulties; lexicon and syntax (i.e. word finding 

difficulties and/or difficulties with syntax and morphology), phonology (with speech 

production affected to a varying degree) and semantic-pragmatics (i.e. comprehension 

deficits, interpreting messages literally). Sometimes these difficulties coincide within 

the individual child. 

 

1.1.3. Terminology 

Different terms and labels have been used in research about developmental language 

disorders. The term Specific language impairment (SLI) was introduced in the 1980s 

and quickly spread into common use in both research and clinical settings (Reilly et al., 

2014). Today it is the most established term in research studies. However, it is less 

commonly used in clinical settings (Bishop, 2014). According to Reilly et al. (2014) the 

term SLI does not comprise the heterogeneity of language problems that these children 

demonstrate. Using the SLI term can thus lead to denying access to services for children 

who do not meet the narrow diagnostic criteria. It also causes confusion and 

miscommunication between clinicians, families and policymakers. 

 

An international group of experts, the CATALISE panel (Criteria and Terminology 

Applied to Language Impairments: Synthesizing the Evidence) gathered in 2015 with 

the intention to reach consensus on diagnostic terminology for children’s language 

problems (Bishop, 2017). One outcome of this meeting was the recommendation that 

the term SLI be abandoned in favor of Developmental Language Disorder (DLD). 

 

“It was concluded that the term ‘specific’ had connotations that were misleading and 

confusing and that, rather than redefining the term, it would be better to abolish it” 

(Bishop, 2017, p.1076). 

 

The Swedish CATALISE consensus work on diagnostic criteria has been the subject of 

a master thesis in speech language pathology at Lund University and is also available at 

the website for the Swedish Union for Speech and Language Pathologists (Svenska 



  

 

 

Logopedförbundet) (Ahlfont & Eiman Nilsson, 2017). The Swedish and international 

group showed strong consensus in some areas, and more disagreement in others. For 

example, there was strong consensus on the question of when a child is in need of 

speech language pathology (SLP) assessment. But, there was disagreement between the 

groups about the position on discrepancy between language ability and non-verbal 

abilities. The Swedish SLPs believed that a diagnosis should require a discrepancy 

between these abilities, whereas the international CATALISE-group did not view this as 

necessary (Ahlfont & Eiman Nilsson, 2017). Since DLD is the latest agreed upon term 

for developmental language disorders, this term along developmental phonological 

disorder (DPD), will be used in the present study. 

 

1.1.4. Etiology of Developmental Language Disorder 

 

1.1.4.1 Genetics 

In the mid-1970s there was little knowledge about the etiology of DLD. There were 

theories suggesting insufficient parenting, subtle brain damage due to childbirth 

complications, or frequent ear diseases in early childhood. None of these theories gained 

much support (Bishop, 2006). There are studies showing that DLD tends to run in 

families, family aggregation studies, but these are not watertight, since family members 

usually share both genes and environments (Bishop, 2006).  

 

In her thesis for doctoral degree, Kalnak (2014) conducted two studies that both stress 

family history of language-related problems in children with SLI. In the first study, the 

prevalence and co-occurrence of language-related diagnosis and problems were 

investigated in 3 generations of relatives (grandparents, parents and siblings) of 61 

Swedish children with SLI and 100 typically developing (TD) control children, all aged 

8-12 years. Data was collected through family history interviews covering more than 

400 relatives of SLI-children and 600 of control children. Language-related diagnosis or 

problems (LRDPs) encompassed language skills, reading, school achievement, social 

communication, attention/hyperactivity, dyslexia, mental retardation, autism etc. The 

study showed that children with SLI had a relative risk of 85% of having one parent 

with one or more LRDPs, while it was 13% of the control children. In both SLI and 

control relatives, problems with language and reading were most commonly reported, 



  

 

 

and there was a high co-occurrence of these two LRDPs. When compared to general 

prevalence rates, siblings to SLI-children proved to have a five times higher prevalence 

of language problems and three times higher prevalence of literacy problems (Kalnak, 

2014). 

 

1.1.4.2 Pre- and perinatal factors 

According to a meta-analysis by Barre, Morgan, Doyle & Anderson (2011) very 

preterm born children (before 32 weeks) with very low birth weight (less than 1500 

gram) have a significantly reduced language ability compared with in term-born (after 

36 weeks) controls. The language difficulties tend to proceed through early school 

years, which is a time when language development is usually stabilized and has become 

more adult-like. This indicates ongoing language deficits. 

 

In a study by Tomblin, Smith and Zhang (1997a) research concerning pre- and perinatal 

risk factors was reviewed. There were few studies that examined specific language 

deficits associated with fetal exposure to alcohol, direct or indirect smoking, illicit drugs 

and medications via maternal use. Instead, the results were usually generalized to 

general cognitive skills, thus, including language skills. Tomblin et al. (1997a) mention 

cytomegalovirus and rubella as two infectious agents that according to some evidence, 

have a linkage to several neurodevelopmental deficits including learning disabilities. 

Levels of testosterone during pregnancy are also brought up as having an impact on 

brain lateralization. Failure to establish patterns of lateralization is associated with 

disorders of language and literacy (Bishop, 1999). 

 

1.1.4.3 Otitis media 

Acute Otitis Media and Otitis media with Effusion (OME) are common illnesses in 

childhood, can be recurrent and are often associated with a mild and fluctuating hearing 

loss, which is transient and temporary. This, in turn, may have an impact on spoken 

language learning (Venekamp, Damoiseaux & Schilder, 2017). 

 

According to Leonard (2014) children with SLI are not more subject to OMEs than 

typically developing children. Studies have shown that children with a history of OMEs 

are not likely to score lower on measures of language comprehension and production. 



  

 

 

Therefore, OME is not a primary cause of a language disorder. However, OME together 

with other weaknesses can contribute to a language deficit in a child. Therefore, SLPs  

need to be careful when testing a child’s language ability if there is a recent history of 

ear infections, since they can have a temporary effect on a child’s hearing and language 

abilities, and therefore not reflect the actual picture of the language capability of the 

child (Leonard, 2014).   

 

1.1.4.4 Neurodevelopmental syndrome  

Some research studies suggest that language-based problems are caused by general 

neurodevelopmental deficits. Moore and Hunter (2013) denotes this phenomenon as 

"neurodevelopmental syndrome" (NDS). They define it as follows:  

 

"NDS is conceptualized as a supramodal communication disorder that captures a broad 

range of currently separate markers (e.g. language, literacy, attention and behaviour 

problems) across age." (p.165) 

 

The comorbidity between different neurodevelopmental disorders and language 

disorders has been the subject of many research studies. For example, the association 

between ADHD (Attention Deficit Hyperactivity Disorder) -symptoms and language-

related problems as well as between ADHD and reading difficulties has been a research 

focus since the 1980s. Epidemiological studies have shown an overlap of 30% between 

ADHD and language disorders. The co-morbidity of ADHD and reading difficulties is 

estimated at a rate of 25-40 % (McGrath et al., 2008).  

 

1.1.5. Developmental Phonological Disorder (DPD) 

Speech Sound Disorder (SSD) and Developmental Phonological Disorder (DPD) are 

used in research studies as terms for developmental difficulties with the spoken sound 

system. Krueger and Storkel (2017) classify DPD as a subgroup to SSD. They suggest 

that SSD include a broad range of difficulties, such as phonological disorders, motor 

speech disorders, structural disorder (e.g. cleft or gap in the palate) or speech delay due 

to hearing impairment. DPD, on the other hand, is a disorder which affects the sound 

system of language, thus, it is not only a pure production problem, but rather a problem 

with speech sound organization. DPD is not caused by impairments in nonverbal ability, 



  

 

 

hearing or neurological status. (Krueger & Storkel, 2017). In a recent epidemiological 

study of medical records of Spanish-speaking children in primary health care, DPD was 

the most frequent diagnosis, representing 22.9% of the sample (Longo et al., 2017). 

 

1.1.5.1 Main symptoms 

Children with DPD have difficulties mastering phonological production and processing. 

The difficulties are usually resolved in elementary school years. However, it is common 

that children with resolved speech difficulties still show deficits in phonological 

processing when assessed with non-word repetition and diadochokinetic tasks (Krueger 

& Storkel, 2017). One important part of phonological processing is the ability to form 

abstract representations of sounds, i.e. to understand how changes in sound and 

combinations of sounds create differences in meaning. Deficits in forming abstract 

representations will make it more difficult to develop orthographic skills. According to 

Krueger and Storkel (2017) this makes reading acquisition more difficult for children 

with DPD. Several studies have shown a high prevalence of reading impairment (30%) 

in children with DPD (Pennington, 2006).     

 

1.1.5.2 Diagnosis, ICD 10 (International Classification of Diseases) 

DPD is a subcategory to the diagnosis Specific speech articulation disorder (F80.0) in 

the US version of ICD 10. The Swedish equivalent is Fonologisk språkstörning 

(F80.0A). 

 

1.1.6. Heterogeneity of symptoms 

Understanding and producing language involves many different subskills, such as 

discriminating between speech sounds, recognizing words and understanding complex 

grammar. These subskills all have to work simultaneously and efficiently (Bishop, 

1997). Therefore, children with DLD can show deficits in a number of different 

abilities. In the present study the ECLiPS questionnaire, which covers five areas of 

difficulty, has been used. Consequently, the relationship between these five areas and 

DLD symptoms, will be reviewed in the following section.  

 



  

 

 

1.1.6.1 Speech and auditory processing 

Speech and Auditory processing refer to the ability to interpret speech and nonspeech 

stimuli effectively. Auditory processing may be assessed with sound discrimination 

tasks where tones of different frequencies are presented (Halliday, Tuomainen & Rosen, 

2017). Some theories suggest that deficits in auditory processing are involved in 

language disorders. One theory, the single distal cause model, proposes that auditory 

deficits cause problems with phonological processing, which lead to a language disorder 

Another theory, the consequence model, proposes a reversed causal effect, i.e. that it is 

the language disorder that causes auditory processing deficits (Halliday et al., 2017). A 

study by Guiraud et al. (2018) found that children with a language disorder had more 

difficulties than typically developing children to process heard sentences, especially 

when they were presented at a fast rate. Since tasks used in this area often require both 

auditory and language processing, it has been difficult to tease apart at what end a 

child’s primary problem lies (Dillon, 2018).  

 

1.1.6.2 Environmental and auditory sensitivity 

Environmental and auditory sensitivity refers to sensitivity to situations that are auditory 

or environmentally demanding, e.g. being sensitive to loud noises. The prevalence of 

auditory sensitivity (i.e. hyperacusis) in children in the general population is 3.2%. 

Hyperacusis is a common symptom in autism spectrum disorders (ASD) (Rosing, 

Schmidt, Wedderkopp & Baguley, 2016). According to Ralli et al. (2018) more research 

is needed to evaluate the effects of hyperacusis on speech and language learning in 

children. 

 

1.1.6.3 Language, literacy and laterality 

Language and literacy refer to abilities concerning language, such as understanding 

words or complex sentences. Laterality refers to distinguishing left from right and 

writing letters in a correct direction. Two theories that have been put forward to explain 

DLD from an auditory processing perspective are the Rate-processing constraint 

hypothesis (Tallal, 2004) and the Surface Hypothesis (Leonard, Eyer, Bedore & Grela, 

1997), which we focus on in the present section. 

 



  

 

 

The rate-processing constraint hypothesis is a model that aims to explain the difficulties 

in children with language disorders. According to this model, deficits in phonological 

processing is the cause of an auditory deficit, which makes the child struggle to perceive 

acoustic stimuli at a fast rate. Since understanding speech requires the listener to 

perceive speech sounds at a fast rate, a constraint in processing rate would make these 

individuals extra vulnerable for language disorders (Tallal, 2004). 

 

The surface account hypothesis received its name because of its emphasis on the 

psycho-acoustic features of the grammatical morphology of the English language 

(Leonard, 2014). The hypothesis proposes a limitation in perceiving and producing 

elements of “low phonetic substance”. These elements are for example unstressed 

syllabic morphemes and/or morphemes with short duration. According to this 

hypothesis, children with SLI struggle to perceive these elements when they need to 

focus their attention on additional things simultaneously, i.e. to find the correct function 

to the morphological form, and to comprehend the meaning of the utterance. This 

inevitably leads to incomplete processing of the morphemes (Leonard, Eyer, Bedore & 

Grela, 1997; Hanson, 1997). The hypothesis has predominantly been tested on English 

speaking children. However, Hanson (1997) tested the hypothesis on Swedish children 

and mean length utterance (MLU) matched children. The results supported the 

hypothesis by showing that children with SLI had more difficulties using modal verbs, 

e.g. “can” (Swedish “kan”) and the auxiliary verb “have” (Swedish “ha”) than MLU 

matched children (Hanson, 1997). 

 

As mentioned earlier, language disorders have been observed to have a variety of 

negative impact on literacy development, depending on subtype. For example, poor 

phonological processing affects an individual’s ability to attend and manipulate 

segments of the speech signal and is the main underlying cause of dyslexia (Bishop & 

Snowling, 2004). A study by McArthur, Hogben, Edwards, Heath and Mengler (2003) 

found that 51 % of children diagnosed with SLI had a reading disability in early school 

years. According to Pennington (2006) several studies have found that around 30 % of 

children with early speech/language problems later develop reading difficulties. 

 



  

 

 

1.1.6.4 Memory and Attention 

Attention skills are crucial in language learning and learning in general. Therefore, 

deficits in attention can negatively affect the conditions for language learning (Yoshida, 

Tran, Benitez & Kuwabara, 2011). A study by Tirosh and Cohen (1998) examined the 

prevalence of language disorders in children diagnosed with ADHD. They found that 45 

% of the children had a deficit in at least one language domain. The overlap between 

language disorders and ADHD was also found in a study by Helland, Posserud, 

Helland, Heimann and Lundervold (2016). This study showed that 42,6% of the 

children diagnosed with ADHD had language disorders, compared with 5,7% of the 

children in the control group. When examining the different language domains 

separately, the difficulties in the ADHD-group were most pronounced in the receptive 

language domain (i.e. language comprehension). 

 

McGrath et al. (2008), who examined the relationship between language disorders and 

ADHD, suggest that an underlying factor that separates ADHD from more isolated 

language disorders is a deficit in phonological processing. Children with language 

disorder who do not have a dominant deficit in phonological processing, might overlap 

more with the children diagnosed with ADHD. They state: 

 

“These children may have difficulty acquiring any new skill, including speech, 

language, and attention, but the nature of their speech problem is transient because it 

can be attributed to a more general cognitive delay or “neurodevelopmental immaturity” 

(McGrath et al., 2008, p.160). 

 

1.1.6.5 Pragmatic and Social Skills 

Pragmatic and Social Skills refer to behaviors that facilitate social situations and social 

functioning. Language and communication skills play an important role in social 

functioning and in establishing and maintaining friendships (Durkin & Conti-Ramsden, 

2007). According to Durkin and Conti-Ramsden (2007) surprisingly little research have 

been done on how language impairment affects friendship quality. A study by Botting 

and Conti-Ramsden (2000) found that children with language disorders generally did 

not have clinical-level behavioral problems. However, the problems varied between 

different subgroups of language impairment. Children with both expressive and 



  

 

 

receptive difficulties had a higher degree of behavioral problems than children with only 

expressive difficulties. 

 

Snowling, Bishop, Stothard, Chipchase and Kaplan (2006) examined whether children 

who were diagnosed with DLD during preschool had psychosocial difficulties at 15 

years of age. They found that the degree of psychosocial difficulties depended on how 

early in life the language disorder was resolved. That is, the children whose language 

deficits had resolved before 5.5 years of age had a better outcome than the children with 

persisting language deficits. The conclusion was that the risk of psychosocial 

comorbidity is higher with more severe and more persistent language problems, 

especially if these are associated with low nonverbal IQ. 

 

1.2. Auditory Processing Disorder (APD) 

Researchers have suggested that some children have deficits in auditory perception, 

despite normal hearing thresholds. This condition has been referred to as Auditory 

Processing Disorder (APD). Later, the name was changed to Central Auditory 

Processing Disorder, with the short term (C)APD, to clarify that the condition referred 

to deficits in the central auditory system (Griffiths, Bamiou & Warren, 2010).  

However, a variety of terms have been used in research articles since Myklebust coined 

the term “auditory perceptual disturbance” in 1954 (Dillon, 2018). 

 

1.2.1. Main symptoms 

The British Society of Audiology (2017) define APD as a disorder that is characterized 

by poor perception of both speech and nonspeech sounds, especially in noise. APD has 

its origin in impaired neural function, and thus often co-occur with other disorders, e.g. 

language- or attention disorders. However, The American Speech-Language-Hearing 

Association view APD as a specific deficit in auditory processing, that is not due to 

deficits in top down-processes. Researchers have not yet reached consensus on the exact 

definition of APD, and what should be included in the label (Dillon, 2018).  

 

1.2.2. Terminology 

The APDdiagnosis has been a controversial subject. In a recent article in Ear and 

Hearing (Moore, 2018) the author criticizes the diagnosis and proposes the 



  

 

 

abandonment of the label APD. He writes that the evidence shows that symptoms of 

APD can more easily be explained by other impairments, such as difficulties with 

cognition, language or attention. He states that the research world has not yet discovered 

any physiological, central auditory abnormalities behind APD, and until this has been 

discovered, the term “listening difficulties” could be used as an umbrella term for the 

difficulties usually seen in suspected APD. 

 

Keith, Keith and Purdy (2018) wrote a response to Moore (2018) and questioned the 

banning of the APDlabel. One criticism was that in many of the studies of APD, the 

children with auditory deficits had not been offered to use amplification during tests. 

The authors suggest that this could be the cause of shown difficulties with attention 

and/or cognition. They also refer to studies made by Dupuis et al. (2015) and Jorgensen 

et al. (2016) showing how adults with hearing impairment perform worse on cognitive 

tests if they are not allowed to use their hearing aid. The authors conclude that banning 

the label APD is a form of censorship and is not helping people with APD. 

 

1.2.3. Diagnosis, ICD 10 

APD is subcategory to the diagnosis Other abnormal auditory perceptions (H93.2), in 

the US version of ICD 10. APD uses code H93.25. In Sweden, The National Board of 

Health and Welfare lacks this specification, only H93.2, “andra onormala 

hörselförnimmelser” is available. 

 

 

1.3. Evaluation of Children’s Listening and Processing Skills (ECLiPS) 

Understanding language and listening difficulties in children is a complex question. It is 

difficult to determine the origin of the problem, and what the cause and effect 

relationship looks like, since many of the symptoms cooccur. There are many different 

types of methods that can be used to measure the broad range of symptoms shown in 

children with listening difficulties; traditional hearing tests (psychoacoustic and 

objective methods), brain imaging methods (e.g. fMRI and MRI) and questionnaires are 

all common strategies used in research. 

 



  

 

 

A research program at the MRC Institute of Hearing Research in Nottingham have 

designed a parental questionnaire called ECLiPS. The objective for putting forward this 

questionnaire was to improve the assessment of children with suspected APD. It is 

common that these children follow different referral routes depending on the nature of 

their difficulties; some are referred to audiology clinics and others to SLP clinics. The 

researchers argue that the difficulties of these children would be better understood by an 

initial parental report. Since the questionnaire captures a broad range of difficulties, it 

could work as a first step in the assessment of these children. Another purpose of the 

ECLiPS was to create a tool that could be used for assessment of everyday functional 

abilities of any child where there is concern about difficulties with listening, language 

or social skills (Barry & Moore, 2015). 

 

Together with clinicians with APD experience, and parents of children with suspected 

APD, the researchers tried to distinguish the symptoms that might be shown in 

suspected APD patients. In the end of the process, the questionnaire consisted of 38 

statements, all divided into five subscales: 

 

●      Speech and Auditory Processing (SAP) 

●      Environmental and Auditory Sensitivity (EAS) 

●      Language/Literacy/Laterality (LLL) 

●      Memory and Attention (M&A) 

●      Pragmatic and Social Skills (PSS) 

 

The reader is advised to the Appendix for statement-subscale categorization.  

 

1.3.1. Research on ECLiPS 

The utility of the ECLiPS was examined in a study by Barry, Moore, Tomlin and Dillon 

(2015). A clinical group of 35 children, who were referred for APD-assessment, and 14 

typically developing children participated. The study compared parents’ responses on 

the ECLiPS, as well as three other questionnaires (Fisher’s auditory problem checklist, 

Teachers’ Evaluation of Auditory Performance and Listening Inventory for Education). 

Several cognitive tests and APD-tests were also performed. The conclusion made was 

that none of the questionnaires could differentiate children diagnosed with APD from 



  

 

 

children with other form of difficulties. However, all of the questionnaires were 

sensitive to some form of difficulty needing referral. A strong correlation was found 

between the language/literacy/laterality-subscale and two cognitive tests measuring 

attention and a test measuring academic abilities. The researchers mean that the results 

are an indication of the strong link between attention and the ability to develop language 

skills (Barry et al., 2015). 

 

1.3.2. Translation of ECLiPS 

The ECLiPS questionnaire has been translated from British English to Swedish. The 

translation process was performed in five steps: 1) a bilingual SLP with Swedish and 

British English as mother tongue translated the questionnaire,  2) an SLP (Nakeva von 

Mentzer, 2016) reviewed the translation, 3) six clinical SLPs reviewed the questionnaire 

and gave comments to improve the wording, 4) a professional translator at Semantix, a 

Nordic translator and interpreting agency, backtranslated the Swedish version to British 

English, 5) the originator of ECLiPS, Dr. Barry, reviewed the retranslated version 

together with Dr. Nakeva von Mentzer. All discrepancies between the original and 

backtranslated version were discussed and appropriate changes were made to establish 

the final Swedish version of the ECLiPS. 

 

 

2. Aim 

This study is the first attempt to use the Swedish translation of the ECLiPS 

questionnaire in a Swedish context. Our aim is to analyze guardians’ responses in the 

Swedish translation of the ECLiPS questionnaire. We want to investigate if preschool 

aged children diagnosed with Developmental Phonological Disorder (DPD) have 

listening difficulties when reaching early school years. We will investigate this by 

comparing the responses from guardians of children with DPD with the responses of 

guardians of typically developing (TD) children. Hopefully, this study will provide 

more knowledge about how difficulties shown in DPD change with age. We also hope 

that the study will contribute more knowledge of the development of listening ability, 

and how it interacts with language ability.  

 



  

 

 

We use the term “listening difficulties” as an umbrella term for the type of difficulties 

being measured in the ECLiPS. With a broad term such as listening difficulties, we do 

not wish to limit ourselves to one or two involved areas, such as language processing or 

auditory processing. Listening difficulties is also a term commonly used in similar 

studies (Barry et al., 2015; Dawes & Bishop, 2010). 

 

Our research questions are: 

  

●   Do children with Developmental Phonological Disorder differ from typically   

developing children with respect on outcomes on ECLiPS, and if so, how? 

• Do children with Developmental Phonological Disorder differ from typically 

developing children with respect on outcomes on the medical questions? 

●   Are there differences with respect to age or to gender? 

 

Our hypothesis is that children diagnosed with DPD will have higher scores than 

children with typical development in general, and thereby demonstrate more symptoms. 

We presume that the differences between the groups will primarily be evident in the 

SAP as well as in the LLL subscale, since developmental phonological disorder affect 

phonological processing and therefore also language comprehension and literacy 

acquisition. We also expect to find differences in PSS between the groups, since DPD 

might have a negative effect on social skills. We believe that, in both groups, older 

children will demonstrate less symptoms throughout the questionnaire, due to an overall 

improvement in abilities with age. We also expect girls to show less symptoms than 

boys in general. 

 

 

3. Method 

3.1. Participants 

Participants in the DPD group were recruited from two SLP clinics; one at 

Västmanland’s hospital in Västerås and the other at Danderyd hospital in Stockholm. 

The recruitment was made in 2016 by Nakeva von Mentzer. The aim was to acquire a 



  

 

 

demographic spread by involving both a medium sized city covering rural areas 

(Västerås) and a large-sized city covering urban areas (Danderyd/Stockholm).  

Children were identified by access to visiting statistics at the SLP clinics. 

Questionnaires together with an information letter and informed consent was sent to 

guardians of children born 20062009, thus, children were between 7:0 and 10:11 years 

of age at time of recruitment. Children had been diagnosed with DPD (ICD10 F80.0A) 

and/or Phonological and grammatical language disorder (ICD 10 F80.1B) at 3-6 years 

of age. In Västerås the invitation letter was sent to the guardians of all children with a 

diagnosis (N=667) while in Danderyd an additional 100 guardians of children with a 

diagnosis were invited (first 3 children born each month through 2006-2009). See 

Figure 1 for flow chart of the recruitment procedure in Västerås. 

Figure 1. Flow chart of the recruitment process at the SLP clinic in Västerås.                                                         

Note. LI = language impairment, SSD = speech sound disorder, GLI = grammatical language impairment. 

 

In Västerås, 99 consents and 96 completed ECLiPS-questionnaires were received and in 

Danderyd 19 consents and completed questionnaires were received. Thus, totally 115 

questionnaires were completed, constituting a 15% response rate (total sum of children 

= 767). Two of these questionnaires were removed due to not meeting response 



  

 

 

consistency (see Method 3.3). Altogether, 113 ECLiPS-questionnaires formed the 

experimental group. 

 

The guardians of the TD-children, who formed the comparison group, were recruited 

from three elementary schools in Uppsala, a medium sized city between May and 

August 2017. Twenty-nine consents and completed questionnaires were received. 

Three of these were removed for not meeting response consistency and one was 

removed because the child was too young (6 years). In September and October 2018 

another recruitment was made from a forth elementary school in Uppsala by the first 

and second author. Nine-teen consents and completed questionnaires were received. All 

of them met response consistency. Altogether, 44 ECLiPS-questionnaires formed the 

comparison group.  

 

3.2. Procedure/Material 

ECLiPS consists of 38 statements that aim to profile listening difficulties. The 

questionnaire uses a five graded scale (2, 1, 0, -1, -2) that carries simple statements of 

behaviors that a guardian may commonly observe in their child. The scale is designed 

for use by guardians of children between 6 and 11 years of age. Statements are 

categorized into five subscales (see 1.3). The mean score of all the subscales forms the 

Total Score.  

 

The guardian is to fill the questionnaire and answer according to his or her level of 

agreement or disagreement. The level of agreement/disagreement is presented with a 

picture of a thermometer, where the red color states the level of agreement (max = + 2) 

and the blue color states the level of disagreement (max -2). The more “red responses”, 

the more difficulties are present in the child. Thus, just like a thermometer, a higher and 

redder score is an indication of more problems. Below, the thermometer is displayed in 

black-grey scale. 



  

 

 

Figure 2. The scale used in the ECLiPS-questionnaire. 

 

ECLiPS also encloses six medical questions: 

1. Handedness (left/right/both) 

2. Long Term Illness or permanent disability (yes/no) 

3. Hearing/Listening Difficulties (no/sometimes/yes) 

4. Diagnosed Hearing Loss (yes/no) 

5. Ear Infections (never/rarely/sometimes/often) 

6. Vision Problems (no/sometimes/yes) 

 

3.3. Response Consistency 

Response consistency was assessed by checking the responses of item 4 (“Has problems 

understanding what people say”) and 7 (“Follows conversations with ease”), as well as 

of item 20 (“Remembers series of instructions”) and 25 (“Can repeat back series of 

instructions”). Items 4 and 7 have the same meaning but differ in polarity. Item 20 and 

25 have the same meaning, and the same polarity. All questionnaires that responded 

inconsistently to both these two pairs of items were not considered to have response 

consistency and were thus removed from the study. 

 

3.4. Ethical approval 

The regional ethical committee in Uppsala approved the study (reference number 

2016/132). 

 



  

 

 

3.5. Data analysis 

Both descriptive statistics and inferential statistics have been used. The data were 

categorized into four age groups (7-, 8-, 9- and 10-year-olds) and gender to follow the 

same structure as in the ECLiPS Technical Manual (Barry & Moore, 2015). An 

independent-samples t-test was conducted to investigate whether there were any 

significant age differences. Mean, median and standard deviation (SD) scores were 

obtained for each group using SPSS Statistics version 24. First, in order to examine the 

reliability of the Swedish TD-group (hence, onwards referred to as TD-group), this 

group’s mean scores were compared with the mean scores of the English reference 

group (ER-group) in the ECLiPS Technical Manual (Barry & Moore, 2015). In order to 

describe which groups showed high consistency, we chose a cut-off limit of a difference 

of 0.2 or below. One group that had a difference in mean score of 0.21 was also 

considered to show high consistency.  Second, the mean scores of the DPD-group were 

compared with the mean scores of the TD-group and the ER-group. According to Barry 

and Moore (2015) a mean score below 1 SD from the mean score of the ER-group, is 

considered to be outside normal abilities. Consequently, this cutoff was used to identify 

difficulties in children in the TD- and DPD-group. 

 

Group comparisons were made using the Mann–Whitney U test. To investigate the 

statistical relationship between ages and the five ECLiPS subscales, correlational 

analyses were conducted using Spearman’s correlation coefficient. These statistical tests 

were chosen since the data was not normally distributed.  P-values of 0.05 were 

considered significant. Finally, analyzes of outliers were made using descriptive 

statistics. Any child that had a mean score of  ≥ 0 on one or more subscales were 

defined as an outlier.  

 

 

 

 

 

 

 



  

 

 

4. Results 

4.1. Descriptive statistics 

Table 1 and 2 contain the age and gender distributions in the two Swedish groups: the 

TD-group and the DPD-group.  

 

Table 1. Distribution of age and gender (count, percent) in the DPD-group (n=113) 

Age Range Female Male Total 

7:0‑7:11 

8:0‑8:11 

9:0‑9:11 

10:0‑10:11 

Total 

6 (5%) 

7 (6%) 

15 (13%) 

8 (7%) 

36 (32%) 

13 (12%) 

16 (14%) 

41 (36%) 

7 (6%) 

77 (68%) 

19 (17%) 

23 (20%) 

56 (50%) 

15 (13%) 

113 (100%) 

 

 

Table 2. Distribution of age and gender (count, percent) in the TD-group (n=44) 

Age Range Female Male Total 

7:0‑7:11 

8:0‑8:11 

9:0‑9:11 

10:0‑10:11 

Total 

5 (11%) 

6 (13,5%) 

5 (11%) 

2 (4%) 

18 (41%) 

10 (23%) 

6 (13,5%) 

7 (16%) 

3 (7%) 

26 (59%) 

15 (34%) 

12 (27%) 

12 (27%) 

5 (11%) 

44 (100%) 

 

 

The mean age in the total sample of the DPD-group was 9,0 years (distribution of 7,0-

10,5 years), while the TD-group had a mean age of 8,6 years (distribution of 7,0-10,7 

years). An independent-samples t-test showed that this constituted a significant 

difference, with the TD-group being younger than the DPD-group, t(157) = 2.62, 

p=0,01, two-tailed. Because of this difference, we have chosen to primarily compare the 

groups age by age. The DPD-group included 68% boys, while the TD-group included 

59% boys. 

 

 



  

 

 

 

In the following section, we present the responses on the medical survey. 

 

In the DPD-group, 86,7% of children were right handed, and 8% were left handed. In 

the TD-group, 81% of children were right handed, and 13,6% were left handed. The 

prevalence of using both hands was higher in the DPD-group (five reports in DPD-

group versus no reports in TD-group). One guardian in the DPD-group, and two 

guardians in the TD-group, did not respond to this question.  Four guardians of DPD-

children (3,5%) reported a long-term illness or permanent disability. No guardian of 

TD-children reported any long-term illness or permanent disability. 

  

Figure 3a and b presents hearing/listening difficulties and prevalence shows that 

guardians of DPD-children more often responded “sometimes” and “yes” (19.5%) on 

the question of hearing/listening difficulties than the guardians of TD-children (11.4 %, 

note that no parent in the TD-group responded “yes” on this question). One child in the 

DPD-group (0,9%) had a diagnosed hearing loss compared to no child in the TD-group.  

 

 

 

Figure 3. Prevalence of Hearing/Listening Difficulties in DPD- and TD-children. 



  

 

 

 

In the DPD-group, 43% of guardians answered “rarely”, “sometimes” or “often” on the 

question of prevalence of ear infections in their child. The corresponding number for 

these answers in the TD-group was 27%.  

 

 

Figure 4. Prevalence of Ear Infections among DPD- and TD-children. 

 

Figure 5 reports prevalence of vision problems in DPD- and TD-groups. The difference 

in responses between the groups was very small. It was slightly more common for 

guardians of TD-children to report some form of vision problems. Seven guardians of 

DPD-children, and three guardians of TD-children commented that their child’s vision 

problems meant being nearsighted, wearing glasses and/or having astigmatism. 



  

 

 

Figure 5. Vision Problems in DPD- and TD-children. 

 

4.1.1. Concistency in mean scores 

 

In the following section we present the results (mean, median and standard deviations) 

for the ECLiPS subscales according to age and gender for the Swedish TD-group and 

the ER-group. We are using the same structure as in Barry and Moore (2015) which 

scores are presented within parentheses. 

 

 

 

 

 

 

 

 

 

 

 

 



  

 

 

Table 3. Mean, median and standard deviation (SD) for boys in the TD-group (n = 26) 

(ER-group in Barry and Moore (2015) within parentheses). 

Age  SAP EAS L/L/L M&A PSS Total 

7:0-7:11 Mean -1,31 (-1,20) -1,39 (-1,09) -0,67 (-0,78) -0,69 (-0,96) -1,03 (0,98) -1,04 

 Median -1,44 -1,57 -1,0 -0,82 -1,17 -1,04 

 SD 0,52 (0,60) 0,45 (0,73) 0,81 (0,68) 0,47 (0,75) 0,53 (0,76) 0,36 

8:0-8:11 Mean -1,65 (-1,28) -1,55 (-1,24) -0,86 (-1,17) -1,25 (-0,84) -1,3 (-0,80) -1,36 

 Median -1,78 -1,88 -1,0 -1,32 -1,67 -1,46 

 SD 0,35 (0,69) 0,58 (0,60) 0,76 (0,68) 0,57 (0,83) 0,83 (0,78) 0,52 

9:0-9:11 Mean -1,48 (-1,36) -1,75 (-1,19) -1,38 (-1,42) -0,67 (-0,96) -1,21 (-1,10) -1,30 

 Median -1,67 -1,75 -1,5 -0,63 -1,3 -1,30 

 SD 0,47 (0,60) 0,24 (0,82) 0,52 (0,61) 0,78 (0,70) 0,68 (0,71) 0,38 

10:0- 

10:11 

Mean -1,81 (-1,43) -1,42 (-1,25) -1,56 (-1,46) -1,04 (-0,97) -1,39 (-1,03) -1,45 

 Median -2,00 -1,13 -1,50 -1,25 -1,17 -1,38 

 SD 0,46 (0,53) 0,44 (0,69) 0,75 (0,57) 0,62 (0,65) 0,63 (0,76) 0,41 

Note. The scale scores stretch from 2 to -2.  Scores close to 2 reflect more symptoms, while scores closer 

to -2 indicate absence of symptoms. SAP = Speech and Auditory Processing. EAS = Environmental and 

Auditory Sensitivity. LLL = Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = 

Memory and Attention. Total = mean of all subscale mean scores.  

 

To examine whether our TD-group could be representative of children in the general 

population, we compared their mean scores with the ER-group. A small difference (0.21 

or less) suggests a high consistency between the groups, which strengthens the 

representativeness of the TD-group.  

 

In general, the TD-group showed less symptoms than the ER-group in SAP, EAS and 

PSS. In LLL and M&A, the scores varied between the two groups and no clear trend 

was seen. The difference in scores between the TD-group and ER-group varied between 

0.02 to 0.63, with 45% of child groups scoring below 0.2. For 7-year-old boys, high 

consistency between the TD- and ER-group were found in SAP, L/L/L and PSS. This 

trend was also observed for the 9-year-old boys. Low consistency was found for the 8-

year-old boys (difference of 0,3 or above in all subscales). For 10-year-old boys, high 

consistency was found in EAS, L/L/L and M&A.  

 

 



  

 

 

 

 

Table 4. Mean, median and standard deviation (SD) for girls in TD-group (n=18).  

(ER-group by Barry and Moore (2015) within parentheses). 

Age  SAP EAS L/L/L PSS M&A Total 

7:0-7:11 Mean -1,60 (-1,48) -1,00 (-1,20) -1,43 (-1,18) -1,73 (-1,06) -1,50 (-1,07) -1,44 

 Median -1,89 -1,63 -1,33 -1,83 -1,63 -1,65 

 SD 0,65 (0,55) 1,267 (0,56) 0,402 (0,65) 0,418 (0,72) 0,441 (0,61) 0,582 

8:0-8:11 Mean -1,61 (-1,51) -1,29 (-1,31) -1,22 (-1,34) -1,45 (-1,24) -1,15 (-1,22) -1,36 

 Median -1,61 -1,44 -1,59 -1,42 -1,13 -1,34 

 SD 0,322 (0,47) 0,718 (0,57) 0,891 (0,57) 0,271 (0,71) 0,397 (0,58) 0,200 

9:0-9:11 Mean -1,11 (-1,42) -0,47 (-1,17) -0,93 (-1,29) -1,06 (-1,19) -1,25 (-1,01) -0,97 

 Median -1,00 -0,63 -1,00 -1,33 -1,75 -0,92 

 SD 0,899 (0,67) 1,448 (0,76) 0,837 (0,69) 0,805 (0,69) 0,848 (0,68) 0,913 

10:0- 

10:11 

Mean -1,45 (-1,39) -1,94 (-1,31) -1,17 (-1,48) -1,34 (-1,14) -0,75 (-1,11) -1,34 

 Median 

SD 

-1,45 

0,785 (0,57) 

-1,94 

0,085 (0,58) 

-1,17 

1,181 (0,49) 

-1,34 

0,940 (0,72) 

-0,75 

1,061 (0,65) 

-1,34 

0,785 

Note. The scale scores stretch from 2 to -2.  Scores close to 2 reflect more symptoms, while scores closer 

to -2 indicate absence of symptoms. SAP = Speech and Auditory Processing. EAS = Environmental and 

Auditory Sensitivity. LLL = Language/Literacy/Laterality. PSS = Pragmatic and Social Skills.  M&A = 

Memory and Attention. Total = mean of all subscale mean scores. 

 

For 7-year-old girls, high consistency was found between TD- and ER-groups in SAP 

and EAS. The 8-year-old girls showed high consistency in all subscales (0,21 or below). 

9-year old girls only showed high consistency in PSS and the 10-year-old girls only 

showed high consistency in SAP and PSS. The rest of the subscales had larger 

differences (0,24-0,63).    

 

 

 

 

 

 

 

 



  

 

 

 

In the following section (Table 5 and 6) the results for the DPD-group are presented 

along comparisons between the TD- and DPD-group. 

 

Table 5. Mean, median and standard deviation (SD) for boys in the DPD-group (n = 

77).  

Age  SAP EAS L/L/L PSS M&A Total 

7:0-7:11 Mean -1,25  -1,30 -0,65 -1,02 -0,71 -1,01 

 Median -1,56 -1,25 -0,67 -1,17 -0,63 -1,05 

 SD 0,71  0,71 0,73 0,74 0,90 0,58 

8:0-8:11 Mean -0,76  -0,66 -0,39 -0,64 -0,33 -0,57 

 Median -1,06 -1,13 -0,42 -0,92 -0,50 -0,98 

 SD 0,99 1,22 1,05 0,98 1,01 0,93 

9:0-9:11 Mean -1,26 -1,26 -1,06 -0,94 -0,92 -1,10 

 Median -1,56 -1,75 -1,33 -1,17 -0,88 -1,32 

 SD 0,86 1,00 0,88 0,97 0,83 0,81 

10:0-10:11 Mean -0,91 -0,86 -0,76 -0,71 0,75 -0,81 

 Median -0,89 -1,00 -0,83 -0,50 -0,38 -0,57 

 SD 0,91 1,24 0,99 0,74 0,91 0,79 

Note. The scale scores stretch from 2 to -2.  Scores close to 2 reflect more symptoms, while scores closer 

to -2 indicate absence of symptoms. SAP = Speech and Auditory Processing. EAS = Environmental and 

Auditory Sensitivity. LLL = Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = 

Memory and Attention. Total = mean of all subscale mean scores. 

 

 

4.1.2. Group comparisons 

 

The boys in the DPD- and TD-group show comparable scores at 7 years of age, and the 

differences increase with age. The differences in mean scores vary between the ages, 

and no clear trend or profile is seen. However, the DPD-group tend to show more 

difficulties than the TD-group, especially in the LLL-subscale. In general, the DPD-

group had a higher standard deviation than the TD-group, especially among the older 

children, which is indicative of a wider range of scores in the DPD-group.  

 

 

 

 



  

 

 

 

 

 

 

Table 6. Mean, median and standard deviation (SD) for girls in the DPD-group (n= 36). 

Age  SAP EAS L/L/L PSS M&A Total 

7:0-7:11 Mean -1,07  -1,44 -0,53 -0,92 -1,08 -1,04 

 Median -1,00 -1,50 -0,42 -0,84 -1,13 -0,95 

 SD 0,779 0,567 1,012 0,801 0,774 0,725 

8:0-8:11 Mean -1,40  -0,84 -0,55 -1,41 -0,86 -1,02 

 Median -1,67 -1,00 -0,83 -1,33 -1,13 -1,19 

 SD 0,709 0,590 0,712 0,384 0,974 0,454 

9:0-9:11 Mean -1,21  -1,28 -0,92 -1,22 -1,07 -1,15 

 Median -1,22 -1,63 -1,17 -1,17 -1,13 -1,11 

 SD 0,704 0,983 0,949 0,663 0,719 0,684 

10:0-10:11 Mean -1,47 -1,80 -1,38 -1,54 -1,36 -1,51 

 Median -1,95 -2,00 -1,50 -1,67 -1,69 -1,77 

 SD 0,857 0,526 0,615 0,525 0,835 0,631 

Note. The scale scores stretch from 2 to -2.  Scores close to 2 reflect more symptoms, while scores closer 

to -2 indicate absence of symptoms. SAP = Speech and Auditory Processing. EAS = Environmental and 

Auditory Sensitivity. LLL = Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = 

Memory and Attention. Total = mean of all subscale mean scores. 

 

 

Girls in the DPD-group showed more difficulties compared to girls in the TD-group in 

younger ages. This trend could not be seen in the 9- and 10-year-old girls. The tendency 

for a higher standard deviation in the DPD-group, that was seen in boys with DPD, can 

not be seen in girls.  

 

The 8-year-old boys and the 10-year-old boys in the DPD-group had a mean score 

below one SD from the ER-group in the LLL-subscale (see figure 6 and 7). The same 

applied for the 7- and 8-year-old girls in the DPD-group (see figure 8 and 9). No other 

groups had a mean score below one SD from the ER-group. Thus, four groups of DPD-

children had scores outside normal abilities (Barry & Moore, 2015). 

 

 



  

 

 

 

Figure 6. Distribution of the mean scores of 8-year-old DPD-, TD- and ER-boys in the 

Language/Literacy/Laterality-subscale. Standard deviation in each group is marked with error bars.            

Note. ERG = English reference group. 

 

 

Figure 7. Distribution of the mean scores of 10-year-old DPD-, TD- and ER-boys in the 

Language/Literacy/Laterality-subscale. Standard deviation in each group is marked with error bars.                                 

Note. ERG = English reference group. 

 



  

 

 

Figure 8. Distribution of the mean scores of 7-year-old DPD-, TD- and ER-girls in the 

Language/Literacy/Laterality-subscale. Standard deviation in each group is marked with error bars.                          

Note. ERG = English reference group. 

 

 

Figure 9. Distribution of the mean scores of 8-year-old DPD-, TD- and ER-girls in the 

Language/Literacy/Laterality-subscale. Standard deviation in each group is marked with error bars.                                  

Note. ERG = English reference group. 

 

4.2. Group comparisons between the DPD- and TD-group 

 

Group comparisons revealed no significant differences in the five subscales between the 

7-year-old children. For 8-year-olds, significantly more symptoms in DPD-children 

were found in four comparisons; SAP (U=205.5, z=2.36, p=0,02, r=0,4), EAS 

(U=197.5, z=2.08, p=0,04, r=0.35), PSS (U=195, z=1.20, p=0,05, r=0.2) and Total score 

(U=213.5, z=2.63, p=0.01, r=0.44). To compare medians between DPD- and TD-

children, see table 8. 



  

 

 

There were no significant differences between the groups for 9- and 10-year old 

children. 

 

Table 8. Medians of 8-year-old children (n=35). 

 DPD-group (n=23) TD-group (n=12) 

SAP -1.22 -1.78 

EAS -1.13 -1.69 

PSS -1.0 -1.5 

Total -1.0 -1.34 

Note. Only subscales with significant differences are displayed. 

 

Table 9 shows overall comparisons of mean scores for boys and girls in DPD- and TD-

group. 

 

Table 9. Comparisons of ECLiPS responses between boys (n=103) and girls (n=54) 

 SAP EAS L/L/L M&A PSS Total 

U-value 2572 2691 2584,5 2051 2076,5 2364,5 

p-value 0,435 0,736 0,467 0,007* 0,009* 0,124 

z-score 

effect size 

-0,780 

-0,06 

-0,337 

-0,03 

-0,728 

-0,06 

-2,703 

-0,22 

-2,613 

-0,21 

-1,539 

-0,12 

       

Note. SAP = Speech and Auditory Processing. EAS = Environmental and Auditory Sensitivity. LLL = 

Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = Memory and Attention. Total = 

mean of all subscale mean scores. 

 

When comparing all boys (n=103) with all girls (n=54), significant differences were 

found in M&A and PSS, thus girls showing less symptoms than boys. When inspecting 

the DPD-group separately, boys (Mdn =-1.0, n=77) showed significantly more 

symptoms than girls (Mdn =-1.33, n=36) in PSS (U=1269, z=-0.73, p=0.026, r=-0.07). 

When looking at the TD-group separately, boys (Mdn=0.88, n= 26) showed 

significantly more symptoms than girls (Mdn=-1.32, n=18) in M&A (U=223, z=-0.27, 

p= 0.048, r=-0.3).  

 



  

 

 

We also compared boys in the DPD-group with boys in the TD-group, as well as girls in 

the DPD-group and girls in the TD-group. No significant differences were found in 

either comparison.  

 

In order to get larger sample sizes, we merged the 7-and 8-year old children into one 

group, and the 9- and 10-year-old children into another group. Significantly more 

symptoms were found in the younger children with DPD (n=42) in SAP (U=740, 

z=2.135, p=0.033, r=0.26), LLL (U=737.5, z=2.101, p=0.036, r=0.25), PSS (U=734, 

z=2.061, p=0.039, r=0.25) and Total Score (U=757.5, z=2.344, p=0.019, r=0.28). The 

comparisons revealed no significant differences between 9- and 10-year old DPD- and 

TD-children. Tables of the tests are seen below. 

 

Table 10. Comparisons of ECLIPS responses between younger children in TD-group 

(n=27) and younger children with DLD (n=42). Age 7-8. 

 SAP EAS L/L/L M&A PSS Total 

DPD (Md) -1,33 - -0,67 - -1,0 -1,05 

TD (Md) -1,67 - -1,17 - 1,33 -1,27 

U-value 740 674,5 737,5 699,5 734 757,5 

p-value 0,033* 0,184 0,036* 0,103 0,039* 0,019* 

z-score 

effect size 

2,135 

0,26 

1,330 

0,16 

2,101 

0,25 

1,632 

0,20 

2,061 

0,25 

2,344 

0,28 

 

       

Note. SAP = Speech and Auditory Processing. EAS = Environmental and Auditory Sensitivity. LLL = 

Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = Memory and Attention. Total = 

mean of all subscale mean scores. 

 

 

4.3. Correlation analyses 

The relationship between ECLiPS-scores and age was investigated using Spearman’s 

correlation coefficient. P-values of 0.05 were considered significant. In the DPD-group, 

there was a significant, negative correlation between mean scores and age in EAS (r=-

0.193, p=0.04, LLL (r=-0.277, p=0.003) and mean age and Total Score (r=-0.198, 

p=0.036). The strongest correlation was seen between age and LLL. A negative 



  

 

 

correlation, in this case, means that the more difficulties, the younger the child. In the 

TD-group, a significant negative correlation was only seen in LLL (r=-0.298, p=0.05). 

 

 

Table 13. Correlation between age and mean score in the DPD-group (n=113). 

 SAP EAS L/L/L M&A PSS Total 

Correlation 

Coefficient 

-0,107 -0,193 -0,277 -0,175 -0,140 -0,198 

p-value 0,258 0,04* 0,003** 0,064 0,140 0,036* 

       

Note. SAP = Speech and Auditory Processing. EAS = Environmental and Auditory Sensitivity. LLL = 

Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = Memory and Attention. Total = 

mean of all subscale mean scores. 

 

 

Table 14. Correlation between age and mean score in the TD-group (n=44). 

 SAP EAS L/L/L M&A PSS Total 

Correlation 

Coefficient 

-0,126 -0,192 -0,298 0,002 -0,028 -0,162 

p-value 0,414 0,211 0,05* 0,992 0,85 0,29 

       

Note. SAP = Speech and Auditory Processing. EAS = Environmental and Auditory Sensitivity. LLL = 

Language/Literacy/Laterality. PSS = Pragmatic and Social Skills. M&A = Memory and Attention. Total = 

mean of all subscale mean scores. 

 

4.4. Outliers 

We here present visual presentations and a summary of the outliers found in the DPD 

and TD-group. We defined outliers as having a mean score ≥ 0 on one or more 

subscales.  

 



  

 

 

 

Figure 10. Visual presentation of mean scores in SAP and EAS. One circle represents one child. The 

circles in the left bottom square are not outliers. Big circles are DPD-children, small circles are TD-

children. 

 



  

 

 

 

Figure 11. Visual presentation of mean scores in M&A and PSS. One circle represents one child. The 

circles in the left bottom square are not outliers. Big circles are DPD-children, small circles are TD-

children. 

 

 



  

 

 

 

Figure 12. Visual presentation of the mean scores of L/L/L and the children's age. One circle represents 

one child. The circles below the dotted line are not outliers. Big circles are DPD-children, small circles 

are TD-children. 

 

In the SAP-subscale, 12% of the DPD-group and 2% of the TD-group were outliers and 

in EAS, 14% of the DPD-group and 7% of the TD-group were outliers. In LLL, 22% of 

the DPD-group and 16% of the TD-group were outliers. In the DPD-group, outliers in 

LLL were observed across all age groups, while in the TD-group, outliers were only 

observed in younger age groups (7-8 years). In M&A, 20% of the DPD-group and 11% 

of the TD-group were outliers and in PSS 15% of the DPD-group and 5% of the TD-

group were outliers. 

 

Among the children in the DPD-group 37 children (32,7 %) had a mean score of ≥ 0 in 

at least one of the five subscales. Of the 37 children, 26 were boys and eleven were 

girls. Symptoms (=mean score ≥ 0) in LLL were most prevalent (67%), followed by 

symptoms in M&A (62%). Symptoms in PSS occurred in 46% of the cases, symptoms 

related to EAS in 43% and 35% showed symptoms in SAP. Children who had a mean 

score ≥ 0 were likely to show a variety of symptoms in more than one subscale 

simultaneously. There were 17 DPD-children (15% of whole DPD-group) who 



  

 

 

demonstrated symptoms in three or more subscales simultaneously. Six children, all of 

them boys, showed difficulties in all five subscales simultaneously. 

 

Thirteen of the TD-children (30%), eight boys and five girls, had a mean score of ≥ 0 in 

at least one of the five subscales. Similarly to the DPD-group, symptoms in LLL were 

most prevalent (58%), followed by symptoms in M&A (41,6%). Problems in EAS and 

PSS were present in 16,6% of the children, and problems related to SAP were present in 

8% of the children. In contrary to the DPD-children, it was not common to demonstrate 

symptoms in several subscales simultaneously.  Only one of the TD-children showed 

symptoms in more than three subscales simultaneously. 

 

In summary, the prevalence of outliers was higher in the DPD-group than in the TD-

group across all subscales. Most DPD outliers had symptoms in LLL (67%) and M&A 

(62%). Many of the outliers (45%) had symptoms in three or more subscales 

simultaneously. Just like the outliers in the DPD-group, most TD outliers had symptoms 

in LLL (58%) and M&A (41%). It was unusual for TD outliers to have symptoms in 

several subscales simultaneously, with only one child showing symptoms in more than 

three subscales.  

 

 

5. Discussion 

5.1. Discussion of results 

The overall aim of this study was to investigate whether children diagnosed with 

Developmental Phonological Disorder (DPD) in their preschool years (3-6 years of age) 

have listening difficulties when reaching early school years (7-10 years of age). In order 

to know whether the ECLiPS responses of the Swedish TD-group were consistent with 

the English reference group and thus were reliable to serve as a comparison group to the 

DPD-group, we first compared TD-boys and ER-boys in the four age groups; 7-10 years 

of age. Similar comparisons were made for girls. High consistency was found for boys 

between the groups of all age groups in the majority of subscales except for the 8-year 

olds. Where inconsistencies were found, the Swedish TD-group showed less difficulties 

than the ER-group suggesting that the Swedish sample was more homogenous. For 



  

 

 

girls, high consistency was found in all subscales for 8-year-old girls, while the 

consistency in the other ages was more varied. 

 

Our first research question was: 

 

Do children with Developmental Phonological Disorder differ from typically 

developing children with respect on outcomes on ECLiPS, and if so, how? 

 

When comparing mean scores between the boys with DPD and with TD-boys, we found 

that boys with DPD tended to have more symptoms in ages 8 to 10 across all subscales. 

The 7-and 8-year old girls with DPD tended to have more symptoms than the 7- and 8-

year old TD-girls in all subscales, except for EAS, where the 7-year-old TD-girls 

showed more symtoms than girls with DPD. We also compared the mean scores of 

DPD-children with the mean scores of the ER-group. The 7- and 8-year old girls, and 8- 

and 10-year-old boys scored below one SD from the ER-group in LLL. For boys, the 

TD-group was overall highly consistent with the ER-group on the LLL subscale, which 

is a strong indication that boys with DPD actually have more difficulties. This is in line 

with Kalnak (2014) who found a high prevalence of problems regarding language skills, 

reading and school achievement in family members of children diagnosed with DLD. 

Several studies have also showed a strong relationship between reading difficulties and 

DPD (Pennington, 2006).   

 

The 8-10-year-old boys and 7-8-year-old girls in the DPD-group had more symptoms 

than the TD-group in the SAP subscale. This finding could suggest a general deficit in 

auditory processing in children with DPD. A link between auditory processing deficits 

and language disorders have been proposed by earlier research (Guiraud et al., 2018; 

Halliday et al., 2017; Tallal, 2004). However, since DPD is a language disorder, the 

symptoms in the SAP subscale that the DPD-group exhibit could also be explained by 

difficulties in language processing. High scores in some of the ECLiPS statements in 

the SAP subscale could be due to language difficulties, rather than specific difficulties 

in auditory processing (i.e. “Has problems understanding what people say”). Since 

language comprehension is a complex process that involves many different subskills 

(Bishop, 1997) it is difficult to determine the underlying cause of symptoms. 



  

 

 

 

Varying results across ages were found in the PSS and M&A subscales. For example, 

the 8-10-year-old boys and the 7-year-old-girls in the DPD-group had more symptoms 

than the TD-group in the PSS subscale. Worth noting is that for 8- and 10-year-old boys 

and 7-year old girls the ER- and TD-group was not consistent, and the ER-group had 

more symptoms than the TD-group. This suggest that the TD-group is not reliable as a 

comparison group in these cases. In the M&A subscale, 8- and 10-year old boys in the 

DPD-group have more symptoms than the TD-group, while for 7- and 9-year old boys, 

the TD-group have more symptoms than the DPD-group. In conclusion, because of the 

varying results in scores between ages and the inconsistencies found between the TD- 

and ER-group, the results in the PSS and M&A subscales should be interpreted with 

caution. 

 

Interesting findings were observed when comparing the mean scores on the EAS-

subscale. The differences in mean scores varied across groups. Girls in the DPD-group 

(7-, 9- and 10-year-olds) had less difficulties in this subscale than the girls in the TD-

group. The 8- and 10-year-old boys in the DPD-group showed more difficulties than the 

TD-group, while the 7-year-old boys all scored similarly regardless of group. The 9-

year old boys in the DPD-group showed less difficulties in this subscale than the ER-

group. In conclusion, although some subgroups of the DPD-group had difficulties with 

EAS, most subgroups did not. Some subgroups of DPD-children even performed better 

than the TD-children. This is an indication that EAS is not a common symptom in DPD. 

However, little is known about the relationship between environmental/auditory 

sensitivity and language disorders, and more research is needed (Ralli et al., 2018). 

Therefore, it is difficult to draw any conclusions on this matter. 

 

We also compared DPD-children with TD-children, age by age, without separating the 

genders. We found that 8-year-old children with DPD showed significantly more 

difficulties than TD-children on all subscales except LLL and M&A. When we 

compared younger children with DPD and younger TD-children, we found that the 

DPD-children had overall more difficulties in SAP, LLL, PSS and Total Score. The fact 

that significant differences were seen in younger ages, and not in older, could be due to 

an overall slower maturation process and slower improvement with age (McGrath et al., 



  

 

 

2008). At 9- and 10- years of age, however, children with DPD may have been able to 

catch up with their peers and therefore no significant differences are seen between the 

groups.  

Another explanation could be that since Swedish children receive reading instruction at 

around 7-8 years of age, the underlying difficulties that characterize DPD might become 

more apparent to the people in a child’s environment. Therefore, guardians to 7-8 year-

old DPD-children might report a higher degree of LLL-symptoms than guardians to 

TD-children of the same age (Krueger & Storkel, 2017). However, analyses of 

differences between ages should be made with caution, since we are not able to follow 

the same children over time. Also, the differences in mean scores between 9- and 10-

year old boys, indicate that boys with DPD in this age have difficulties with LLL. 

Therefore, difficulties in this subscale can be found across all ages, which makes it 

difficult to draw any conclusions about the effect of age.  

 

In one of the group comparisons we found that younger children with DPD had 

significantly more difficulties than typically developing children in PSS. Because of the 

inconsistencies between the TD- and ER-group, this result needs to be interpreted with 

caution. In the study by Botting and Conti-Ramsen (2000) they found that children with 

a more general language disorder had more behavioral problems than children with only 

expressive difficulties. Since our group of children with DPD had not been diagnosed 

with a more general language disorder, this might explain why we didn't find strong 

evidence of pragmatic and social difficulties. 

 

We also analyzed the outliers in the DPD- and TD-group. The results indicate that 

children with DPD, unlike TD-children, tend to have difficulties in several subscales 

simultaneously.  Also, analysis of outliers, together with comparisons of standard 

deviations, suggest that children with DPD in general show a greater variety of 

difficulties, and have more extreme results, than TD-children. These findings are not 

surprising, considering the well-known co-morbidity between DLD and other 

neurodevelopmental disorders (Barry & Hunter, 2013; McGrath et al., 2008).  

 

 

 



  

 

 

 

Our second research question was: 

 

Do children with Developmental Phonological Disorder differ from typically 

developing children with respect on outcomes on the medical questions? 

 

One interesting outcome was that more guardians of DPD-children reported a higher 

prevalence of ear infections than guardians of TD-children. According to Leonard 

(2014) and Venekamp, Damoiseaux and Schilder (2017) ear infections can lead to 

temporary hearing loss and can thereby contribute to language deficits and negatively 

impact spoken language learning. It is thus not surprising that problems with ear 

infections are more common in children diagnosed with DPD. Because of time 

limitation, a deeper analysis of the prevalence of ear infections in these groups, has not 

been made as part of this study. 

 

A difference between the groups that is small but worth noting is that all guardians that 

reported long term illnesses, diagnosed hearing loss or “yes” on hearing/listening 

difficulties belonged to the DPD-group. Another interesting difference between the 

groups was a higher prevalence of using both hands in the DPD-group (five children in 

the DPD-group and no children in the TD-group). 

 

Our third research question was: 

 

Are there differences with respect to age or gender? 

 

Comparisons of overall scores in children with DPD showed that boys tended to have 

more difficulties than girls. In boys, symptoms of difficulties within most subscales 

were observed in every age group, whereas in girls, difficulties were only evident in the 

younger age groups. Overall gender comparisons of the whole sample showed 

significant differences between boys and girls. In the TD-group, boys had more 

symptoms than girls in one of the subscales, Memory and Attention. In the DPD-group, 

boys showed more symptoms than girls in Pragmatic and Social Skills. A higher degree 

of difficulties in boys confirmed our hypothesis. However, we expected boys to have 



  

 

 

more general difficulties, with significantly more symptoms across all subscales, but 

this was not confirmed.    

 

One unexpected outcome was that no significant difference was found between boys 

with DPD and TD-boys. The same comparison was made between girls with DPD and 

TD-girls, and no significant difference was found there either. However, it is important 

to consider that the TD-group is younger than the DPD-group and this might have had 

an impact on the findings.   

 

Comparisons of boys and girls in the outliers showed that all children who had a mean 

score of zero or above on all subscales were boys. This cut-off was decided since we 

observed that the mean scores of the children in both TD- and DPD-group were always 

below zero, as the mean scores were not normally distributed across the scale. 

Therefore, we assumed that only few children would show mean scores above zero. If 

this is representative for the general DPD population, boys tend to have difficulties in 

several areas simultaneously more often than girls. Another reason for choosing this 

cut-off, was that in younger ages a score of around zero often corresponds to clinically 

significant difficulties (Barry & Moore, 2015). 

 

In order to examine the relationship between age and ECLiPS subscale mean scores, we 

performed correlation analyses. For children with DPD, there was a small correlation 

between decreasing symptoms and increased age in three subscales: EAS, LLL and 

Total Score. For typically developing children there was a medium correlation between 

decreasing symptoms and increased age in LLL. The fact that children with DPD 

showed an improvement with increased age in more subscales than TD-children did, 

might support the idea that children with language disorders mature and improve more 

slowly than typically developing children (Moore & Hunter, 2013; McGrath et al., 

2008).  

 

5.2. Discussion of method 

The method for data collection was questionnaires aimed at guardians. Questionnaires 

have many advantages, such as being cost-effective, being easy to administer and 

enabling collection of information about a wide range of areas (SurveyAnyplace, 2018). 



  

 

 

However, questionnaires might not be able detect the more subtle difficulties that could 

be present in children with DPD, especially when analyzing at a group level. According 

to Krueger and Storkel (2017) children with DPD have been found to have more 

difficulties with phonological processing than typically developing children, even in 

cases when their difficulties with phonological production have resolved. These 

differences were found in the study when using sensitive measures. Therefore, there is a 

possibility that children with DPD, on group level, have more difficulties than what can 

be detected by a questionnaire.  

 

Of all the guardians of children with DPD who were asked to contribute in this study, 

15% gave their consent and filled in the questionnaire. A response rate of 10-15% is to 

be expected for web surveys where the people doing the research have no earlier 

relationship to the population (SurveyMonkey, 2018). Since the participants in the 

DPD-group had all been in contact with SLP professionals, a higher response rate might 

have been possible to achieve. One reason why guardians chose not to respond to the 

questionnaire could be that they believed their child's language difficulties had 

dissolved, and because of this didn't find it necessary to respond. This is especially a 

probable scenario for guardians whose children visited the SLP only once or twice and 

at a very young age. Even though the participation rate is relatively low, the DPD group 

is still fairly big when considering other, both early and more recent, Swedish studies on 

children with DLD (Magnusson & Nauclér, 1987; Kalnak, 2014). 

 

If the variance or distribution is limited in the data, it can be troublesome to investigate 

differences, relations or effects in the variables. No matter what statistical method is 

used, it is harder to find the existing difference, relation or effect if the distribution is 

limited. Therefore, it increases the risk of a type-2 error (an existing relation/difference 

is not found). This is called the Restriction of range-problem (Borg & Westerlund, 

2012). Since our data is skewed towards -2 and therefore has a limited distribution, it is 

important to keep in mind that type-2 errors can occur. 

 

In the Technical Manual by Barry and Moore (2015) the mean scores of each group in 

the reference data (ER-group) was presented. Because of this, we chose to use the same 

structure when presenting our own data. Using the same structure as Barry and Moore 



  

 

 

(2015) facilitated making comparisons between the groups. By comparing the TD-group 

and the ER-group, we could examine the consistency between the group, and thereby 

determine how well our TD-group represented the British population. When using the 

same structure as Barry and Moore (2015) we could also compare the DPD-group with 

not only one, but two, reference groups, which strengthens the validity of our findings. 

However, using the mean can be misleading when the data is not normally distributed 

(Borg & Westerlund, 2012). Since our data was not normally distributed, the median 

might have been more representative of the group results. But if this method would have 

been used, we would not have been able to use the ER-group in our comparisons. Since 

both mean and median could contribute with valuable information, we chose to include 

both these values in our tables.    

 

The participants in our experimental group were guardians to children who had been 

diagnosed with DPD in their preschool years. Since all these participants were recruited 

from SLP clinics, all participants have been assessed by a speech language pathologist, 

and their children have very likely received SLP treatment. It is worth to consider how 

much this might have had an impact on the children, and whether the SLP treatment 

have decreased their difficulties. 

 

This is the first study that uses the Swedish translation of the ECLiPS questionnaire. It 

is also the first study where the ECLiPS is being used by guardians of children with 

DPD. Because of this, we wanted to take a broad view of any differences that might 

exist between DPD- and TD-children. We consequently used a variety of different 

methods when analyzing our data. A downside of taking a broad perspective is that time 

limit prevented us from performing deeper analyses of our results and the questions that 

arouse. A suggestion for further studies is to analyze the responses of the ECLiPS 

questionnaire with a more narrow focus. For example, analyzing the responses on only 

one subscale, or only analyzing the responses of outliers. Hopefully, the findings of this 

study could be used as an inspiration for such research.  

 

5.3. Conclusion 

In the present study we analyzed ECLiPS-responses in order to explore if children 

diagnosed with DPD have listening difficulties when reaching early school years. 



  

 

 

Overall, 8-10-year-old boys and 7-8-year-old girls with DPD tend to show more 

symptoms on the ECLiPS questionnaire than typically developing (TD) children, and 

thus exhibit more listening difficulties. However, since the difficulties are most 

profound in the LLL-subscale, the question arises whether the symptoms shown on 

ECLiPS is due to difficulties in language processing, rather than hearing and listening 

difficulties. In this case, “listening difficulties” might not be the most suitable term for 

describing the symptoms shown in the DPD-group. Our results also suggest that 

children with DPD, unlike TD-children, tend to show difficulties in more than one 

subscale simultaneously. Thus, even though the difficulties in the DPD-group were 

more profound in some subscales, this finding supports the idea that children with DPD 

have a wide range of difficulties compared to TD-children. In conclusion, our results 

indicate that children diagnosed with DPD show more symptoms on the ECLiPS 

questionnaire than TD-children. 
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