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Sammendrag 
Kartlegging og forståelse av psykisk helse og livskvalitet hos døve og hørselshemmede 
barn og unge 

Psykiske vansker forekommer hyppigere blant døve og hørselshemmede – (D)HH – barn og unge enn 
barn og unge med typisk hørsel (TH). Kartlegging av tegnspråklige DHH barn og unges psykiske helse med 
skriftspråklige spørreskjema kan bidra til underrapportering av symptomer på psykiske vansker. Kulturelle, 
språklige og kliniske faktorer kan også bidra til feildiagnostikk ved utredning av (D)HH barn og unge. For å 
unngå dette er det behov for kartleggingsverktøy på tegnspråk. Hvordan livskvaliteten til (D)HH barn og unge er 
sammenlignet med TH barn og unge er fremdeles et diskusjonstema. Gode kommunikasjonsferdigheter på både 
tale- og tegnspråk har vist seg å være en beskyttende faktor for psykiske vansker hos (D)HH barn og unge. 
Teknologisk utvikling (bl.a. cochlea implantat), anerkjennelse av norsk tegnspråk som fullverdig språk, 
universell hørselsscreening, og tidlig intervensjon er faktorer som har en gunstig påvirkning på språkutvikling, 
og sannsynligvis også på psykisk helse og livskvalitet.  

Målet med denne studien var å forbedre kartleggingen av psykiske vansker og livskvalitet hos (D)HH 
barn og unge ved å oversette reliable og valide spørreskjemaer til norsk tegnspråk (NSL) og validere disse. 
Videre ønsket jeg å få en bedre forståelse av psykisk helse, livskvalitet og kommunikasjon, og hvordan disse 
henger sammen hos både tegnspråklige DHH og talespråklige hørselshemmede (HH) barn og unge. “Strengths 
and Difficulties Questionnaire” (SDQ) og “Inventory of Life Quality in Children and Adolescents” (ILC) ble 
oversatt til NSL. 107 (D)HH barn og unge, derav 60 DHH og 47 HH, og deres foreldre fylte ut selv- og 
foreldrerapporten av SDQ og ILC. Tegnspråklige DHH barn og unge svarte på både den skrift- og tegnspråklige 
versjonen, mens talespråklige HH barn og unge kun svarte på den skriftspråklige. Foreldrene svarte i tillegg på 
spørsmål om barnas tale- og tegnspråklige ferdigheter, kommunikasjon, hørselstap og skole. Data ble samlet inn 
mellom 2016 og 2018. 

SDQ-NSL og ILC-NSL oppnådde akseptabel reliabilitet og validitet. Videre var de psykometriske 
egenskapene sammenlignbare med de psykometriske egenskapene til den opprinnelige valideringen. Svakt 
samsvar mellom den tegn- og skriftspråklige ILC for barn bør imidlertid følges opp nærmere. Dobbelt så mange 
DHH og HH barn og unge rapporterte om psykiske vansker i det kliniske området sammenlignet med TH barn 
og unge. SDQ-NSL så ut til å differensiere bedre mellom psykiske vansker i normal-, grense- og klinisk område 
for tegnspråklige DHH barn og unge enn SDQ-NOR. På selvrapportert livskvalitet fant vi ingen forskjell 
mellom (D)HH barn og unge og TH barn og unge. Videre, fant vi sammenheng mellom barnas 
foreldrerapporterte kommunikasjonsferdigheter og foreldrerapportert psykisk helse og livskvalitet. Det var 
imidlertid ingen sammenheng mellom grad av hørselstap og psykisk helse eller livskvalitet.  

Oppsummert er SDQ-NSL og ILC-NSL reliable og valide spørreskjema for å kartlegge hhv. psykiske 
vansker og livskvalitet hos (D)HH barn og unge. Den forhøyede forekomsten av psykiske vansker understreker 
behovet for tidlig oppdagelse av hørselstap, tidlig intervensjon, og jevnlig kartlegging av sosioemosjonell, 
kognitiv og språklig utvikling i tillegg til kartlegging av psykisk helse og livskvalitet. Risikoen for 
feildiagnostikk og den forhøyede forekomsten av psykiske vansker tydeliggjør behovet for et spesialisert 
utrednings og behandlingstilbud for (D)HH barn og unge. For å forbedre utredning av komorbide språkvansker 
og til videre forskning er det behov for å utvikle verktøy som kartlegger pragmatiske språkferdigheter og sosial 
kommunikasjon hos tegnspråklige (D)HH barn og unge. 
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Abstract 
Assessing and Understanding Mental Health and Quality of Life in Deaf and Hard-of-

Hearing Children and Adolescents 

Mental health problems are more prevalent in deaf and hard-of-hearing - (D)HH - 

children and adolescents. Using written measures to assess mental health problems in (D)HH 

children and adolescents has been found to underestimate symptoms and prevalence. 

Misdiagnosis is also more common among (D)HH children and adolescents due to an overlap 

of cultural, linguistic and clinical factors. Therefore, validated measures in sign language are 

needed. Controversies still exist regarding Quality of Life (QoL) in (D)HH children and 

adolescents compared to typically hearing (TH) children and adolescents. Good 

communication skills in spoken and sign language are associated with better mental health in 

(D)HH children and adolescents. Technological advances, recognition of sign languages as 

natural languages, universal neonatal hearing screening and early intervention programs have 

been introduced, affecting language outcomes. These changes are also likely to have 

impacted mental health and QoL outcomes. 

To improve assessment and interventions for (D)HH children and adolescents, this 

thesis aimed to translate reliable and valid questionnaires for mental health and QoL into 

Norwegian Sign Language (NSL) and validate these. The second aim of the study was to gain 

a better understanding of signing DHH and hard-of-hearing (HH) children and adolescents’ 

mental health, QoL and communication as well as associations between these aspects. To do 

so, the Strengths and Difficulties Questionnaire (SDQ) and the Inventory of Life Quality in 

Children and Adolescents (ILC) were translated into NSL. Then, 107 (D)HH children and 

adolescents, 60 DHH and 47 HH, and their parents completed the self- and parent-reports of 

the SDQ and ILC. DHH children and adolescents completed both the written and NSL 

versions in randomised order, while the HH children and adolescents completed the written 

versions only. Parents also provided information about their children’s spoken and sign 

language skills, communicative competence, hearing loss (HL), and school. Data were 

collected between 2016 and 2018. 

The SDQ-NSL and the ILC-NSL showed acceptable reliability and construct validity. 

Their psychometric properties were also found to be similar to the original validations. The 

lack of associations between the two language versions of the child ILC, however, requires 



6 
 
 

further attention. The prevalence of self-reported mental health problems in the clinical range 

was about twice as high for DHH and HH children as their TH peers. The SDQ-NSL seemed 

to differentiate better between mental health problems in the normal, borderline and clinical 

range for DHH children and adolescents than the SDQ-NOR. Self-reported QoL of (D)HH 

children and adolescents, on the other hand, was found to be similar to that of TH children 

and adolescents. Associations between communicative competence and parent-reported 

mental health and QoL were significant, whereas severity of hearing loss (HL) was not 

associated with either QoL or mental health. 

In conclusion, the SDQ-NSL and ILC-NSL are reliable and valid measures to assess 

mental health and QoL in signing DHH children and adolescents. The elevated prevalence of 

mental health problems in (D)HH children and adolescents emphasises the importance of 

early detection of HL, early intervention and regular monitoring of socio-emotional, 

cognitive and language development, mental health and QoL. The risk of misdiagnosis 

combined with the elevated prevalence also confirms the need for robust and accessible 

specialised CAMHS for (D)HH children and adolescents. Furthermore, validated measures 

for assessment of pragmatic skills and social communication in NSL are needed to improve 

assessment of co-morbid language disorders and future research.  
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Clarification 
Deaf and hard-of-hearing children and adolescents are often divided into two 

categories. Those with relatively milder hearing loss (HL), who benefit from hearing aids and 

prefer spoken language (hard-of-hearing - HH); and those with severe to profound HL, who 

often prefer sign language to communicate (deaf and hard-of-hearing - DHH). Children using 

Cochlear Implants (CI) are found in both categories. The term “Deaf” with capitalisation is 

traditionally used to refer to people who identify with deaf culture, share common values, 

beliefs and experiences where sign language is central (Grønlie, 2005; Meadow-Orlans & 

Erting, 2000). In this thesis, the term “deaf and hard-of-hearing” without capitalisation is 

used for signing DHH children as we do not know enough of the participants’ cultural self-

identification. “Hard-of-hearing“ is used to refer to the children and adolescents with a 

spoken language preference such as in paper III. The term (D)HH is used throughout the 

thesis when referring to both groups. When citing other studies in this thesis (D)HH is used to 

describe participants with spoken and/or sign language, with HL ranging from moderate to 

profound. 

The term “language” is used to refer to all natural languages in this thesis, i.e., both 

spoken and sign languages independent of modality and country unless otherwise specified. 

When describing our own studies, the term “communication” is used to describe language 

skills and communicative competence. When referring to other studies the respective authors’ 

terms are used for vocabulary, pragmatic skills, social communication, etc. 
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1 Introduction 
“If I say yes to another person’s language, I have said yes to that person. 
If I say no to another person’s language, I have said no to that person,  
Because language is a part of who we are.”  
(Terje Basilier, cited in Klim et al., 1991, p.6) 

Topic of the thesis 

This thesis contributed to translating measures for mental health problems and Quality 

of Life (QoL) into Norwegian Sign Language (NSL) for deaf and hard-of-hearing – (D)HH 

children and adolescents. The psychometric properties of these mental health and QoL 

measures were examined for both the written Norwegian and NSL versions. Finally, the same 

measures were used to gain a better understanding of (D)HH children and adolescents’ 

mental health, QoL and communication, as well as the associations between these concepts. 

1.1 Rationale of the thesis 

Mental health problems have been found to be more frequent in (D)HH children and 

adolescents than in typically hearing (TH) children (Fellinger et al., 2012; Overgaard et al., 

2021; Stevenson et al., 2015; Theunissen, Rieffe, Kouwenberg, et al., 2014). Although there 

are several studies on the topic, there are few, compared to those on TH children’s mental 

health, and therefore also few systematic reviews, reviews, or meta-analyses except for those 

by Fellinger et al. (2012); Stevenson et al. (2015); Theunissen, Rieffe, Netten, et al. (2014). 

The use of written measures to assess mental health problems in signing DHH children has 

been found to lead to underestimating symptoms (Cornes & Brown, 2012; Cornes et al., 

2006). Due to the complexity and overlap of cultural, linguistic and clinical factors, late or 

misdiagnosis of (D)HH people is common (Fellinger et al., 2012; Glickman, 2007; Hall et al., 

2017; Heiling & Eidevall, 2011). (D)HH children are referred to Child and Adolescent 

Mental Health Services (CAMHS) with more severe symptoms and 1;4 years later at first 

referral than their TH peers (van Gent et al., 2012).  

Good communication skills in both spoken and sign language have been shown to 

have a positive effect on (D)HH children’s mental health (Dammeyer, 2010; Stevenson et al., 

2017; Theunissen, Rieffe, Kouwenberg, et al., 2014; Theunissen, Rieffe, Netten, et al., 2014). 

Even though sign languages were acknowledged as natural languages in the 1960s (Stokoe, 

1960), they are only recently being recognized as official languages; Norwegian Sign 
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Language (NSL) as late as 2021 (Språklova, 2021). Several changes have occurred in the 

field of mental health and deafness during the last 20 years, among them technological 

advances such as cochlear implants (CI) and the introduction of universal neonatal hearing 

screening (UNHS; Roberts et al. (2015)). These have contributed to better spoken language 

outcomes in (D)HH children (Holzinger et al., 2021; Niparko et al., 2010). Early intervention 

(Stevenson et al., 2011), especially parents’ involvement in it has been shown to have a 

positive effect on language development in (D)HH children (Holzinger et al., 2021). The 

extent of parental support provided in the Nordic countries has been proposed as a protective 

factor for (D)HH children’s mental health in the same countries (Mejstad et al., 2009).  

Despite the mentioned advances, validated measures for assessing mental health and 

Quality of Life (QoL) in signing (D)HH children were not available in Norway prior to this 

study. There was also a lack of research on signing DHH children’s mental health and QoL in 

Norway at the time of data collection (Aanondsen et al., 2018). Translating and validating 

mental health and QoL measures into NSL provided an opportunity to try to improve 

assessment, increase the likelihood of early detection of mental health problems, and timely 

referral to CAMHS. Insight into prevalence of mental health problems and QoL in (D)HH 

children and adolescents in Norway is especially interesting because of the unique and 

extensive intervention program. Parents of DHH children and adolescents are offered 40 

weeks (i.e., 2-4 weeks per year) of NSL classes over 16 years while their children attend the 

regional deaf school with all expenses covered (Statped, 2016).  

Fig. 1“Burden of mental health 

problems in deaf people. The 

burden of mental health 

problems is symbolized by 

rucksacks, which everyone 

carries and from which they 

seek relief. The rucksacks of 

deaf people are bigger, but the 

entrance to services is smaller, 

because accessibility is poor.” 

Fellinger et al. (2012)  
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1.2 Theoretical framework 

The integration of the biopsychosocial and transactional model forms the basis of 

developmental psychopathology, which provides a developmental, lifespan framework to 

understand the direct and indirect pathways that can lead to psychopathological outcomes 

(Cicchetti & Rogosch, 2002; Engel, 1977). Engel (1977) first proposed the biopsychosocial 

model as an extension to the biomedical one, including psychological and social factors 

alongside biological factors to understand mental health outcomes. An example related to this 

thesis would be a child with a severe HL due to congenital cytomegalovirus (CMV). Due to 

the aetiology of HL, the child is likely to suffer from neurodevelopmental deficits in addition 

to HL (biological factors) (Stach, 1998). This, in turn, can interact with the child’s 

temperament (psychological factor) and parent’s resources (social factor) and affect the 

child’s mental health. Masten and Cicchetti (2010) call these cumulative consequences 

developmental cascades.  

Attachment theory provides an understanding of how the interactions between child 

and parenting environment lead to the formation of relational behavioural patterns 

(attachment styles) that influence the child’s socioemotional development (Ainsworth & 

Bowlby, 1991; Bowlby, 1969). The bidirectionality of these interactions affects the child’s 

development, the parent’s childrearing practices and the quality of their relationship 

(Sameroff, 2009; Sroufe et al., 1999). Variations in attachment style are not regarded as 

pathological in themselves or as direct causal pathways to psychopathological outcomes; 

more as increasing or decreasing the likelihood of such outcomes depending on numerous 

other experiences. Early experiences and parent-child attachment variations play a dynamic 

role in the developmental process influenced by affective and neurophysiological regulation 

(Schore & Schore, 2008; Sroufe, 2013). In addition to the dynamic dyadic interactions 

between parent and child, wider ecological systems ranging from family, school, and 

neighbourhood to society and culture also exert a significant influence (Bronfenbrenner, 

1979).  

Developmental psychopathology provides a framework that comprises the 

complexities involved in understanding the development of psychopathology. This is 

achieved by including risk and protective factors, age-dependent periods with increased 

vulnerability, the interplay between child and environment, and between different domains of 
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development, as well as the resilience of nature-nurture (Rutter & Sroufe, 2000). Therefore, 

developmental psychopathology can provide a framework for understanding the mental 

health of (D)HH children and adolescents, including the complexities of the field. It can 

incorporate biological and risk factors such as aetiology of HL, sensitive periods for language 

development, protective factors such as resilience, communication skills and cognitive 

ability, mode of communication, child characteristics such as cognitive ability and 

temperament, difficulties in communication between child and parent, as well as the 

influence of the macrosystem (Bronfenbrenner, 1979) such as access to Deaf culture and 

society’s attitude towards DHH people and sign language. The following sections will 

provide more information about HL (aetiology, severity, age at detection and early 

intervention), as well as deaf education and sign language from a historical perspective. 

Relevant rights and empowerment will also be addressed. Developmental outcomes such as 

mental health, QoL and communication in (D)HH children and methodological 

considerations will be covered. 

 

1.3 Aspects of hearing loss and deafness 

About 34 million children and adolescents are affected by HL >35dB, most of them 

living in South and East Asia and Sub-Saharan Africa (World Health Organization, 2018a). 

One recent systematic review on HL detected by universal neonatal hearing screening 

(UNHS) found a prevalence of permanent childhood hearing loss (PCHL) in 1 per 1000 

infants and 5.9 per 1000 for those admitted to the neonatal intensive care unit (Butcher et al., 

2019). Another recent systematic review and meta-analysis, on the other hand, found an 

overall prevalence of 2.21 per 1000 across countries, varying from 1.2 in Ireland to 6 per 

1000 in Nigeria (Bussé et al., 2020). The same authors also reported a trend of higher 

prevalence in countries with lower income. Fortnum et al. (2001) found the prevalence of 

PCHL to increase with age up to 1.65 to 2.05 by the age of nine. 

(D)HH children and adolescents are a highly heterogeneous group (e.g., Fellinger et 

al. (2012); Heiling and Eidevall (2011)). HL, independent of degree, has been shown to 

represent a risk factor for language development (Fellinger et al., 2012; Holzinger et al., 

2020; Lederberg et al., 2013). Aetiology, severity and age at onset of HL or linguistic and 
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cultural identity are often used as identifying characteristics (Israelite et al., 2002; Meadow-

Orlans & Erting, 2000).  

 

1.3.1 Classification of hearing loss 

There are numerous causes of HL, and these have been shown to play an essential role 

in understanding the heterogeneity in the (D)HH population. Acquired infections such as 

meningitis that can result in HL are associated with an increased risk of other 

neurodevelopmental disorders (Stach, 1998; Taylor et al., 2000). The most common 

classifications of HL are presented in this section. 

 

 

Fig. 2 Cross-section of the outer, middle and inner ear (Smith et al., 2005) 

Conductive/mechanical hearing loss is caused by structural defects or changes in the 

outer and middle ear. These can be due to congenital anomalies, infections or acquired 

acoustic trauma. Otitis media is a common middle ear disorder in children < 6 years (Stach, 

1998). Sensorineural hearing loss (SNHL) is a result of structural defects or changes in the 

inner ear (cochlea) and auditory nerve. These can be either congenital or acquired through 
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acoustic trauma, infections, ototoxic drugs or others (Stach, 1998). HL can also be caused by 

a combination of conductive and sensorineural HL, i.e., mixed HL (Stach, 1998).   

HL is also classified by the time of onset as either congenital or acquired and 

aetiology, as hereditary (genetic) or environmental (non-genetic) and as stable or progressive 

(Smith et al., 2005; Stach, 1998). Until recently, studies on aetiology have been conducted 

with adults. Due to advances in genetic and imaging technology and the introduction of 

UNHS, information about the aetiology of HL in infants and young children is now 

increasingly available (Liddle et al., 2021). Non-genetic factors such as congenital rubella 

syndrome or CMV infection, toxoplasmosis, or prematurity account for about 50% of 

congenital SNHL in infants. Congenital CMV infections result in late-onset hearing loss in 

about 50% of the infected children who pass UNHS (Nagel et al., 2020) and are among the 

most common prenatal causes of HL (Holzinger et al., 2021; Liddle et al., 2021). A further 

50% of SNHLs are accounted for by genetic factors. About 15% of these are syndromic (e.g. 

Usher’s, CHARGE or Waardenburg’s) and 35% non-syndromic hereditary autosomal 

recessive, autosomal dominant or X-linked contributions (Liddle et al.; Stach, 1998). 

Syndromic HL is often associated with additional disorders such as visual, neurological, 

endocrinologic, or other disorders (Neumann et al., 2020). Bacterial meningitis is one of the 

most common causes of acquired SNHL in children, about 6% of all SNHLs (Fortnum & 

Davis, 1993), and is associated with neuropsychological sequelae (Anderson et al., 2004; 

Anderson et al., 1997). HL can also be a result of dysfunction of the central auditory nervous 

system, such as in auditory processing disorder (Rouillon et al., 2021) or auditory neuropathy 

spectrum disorder (Lin et al., 2020; Pham, 2017). Despite advances in genetic and imaging 

technology, that have improved assessment of aetiology of HL in children, aetiology of HL is 

still classified as unknown in 20% to 40% of all cases (Boudewyns et al., 2020; Liddle et al.; 

van Beeck Calkoen et al., 2019). 

Neumann et al. (2022) recently reported that only 33% of the countries screened at 

least 85% of their infants (UNHS), while 38% offered none or minimal hearing screening. In 

countries with high screening coverage by UNHS age at detection is now six months or 

younger (Neumann et al., 2022; Smith et al., 2005). In the low- and middle-income countries 

with the lowest screening coverage, PCHL is especially common due to lack of immunisation 

programs and poor pre-, peri- and postnatal care (World Health Organization, 2018b) as well 
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as the number of consanguineous marriages (World Health Organization, 2016). In high-

income countries, on the other hand, causes such as bacterial meningitis and congenital 

rubella syndrome have been almost eliminated because of immunisation programs (Smith et 

al., 2005).  

1.3.2 Severity of hearing loss

Hearing loss is measured in decibels (dB) with pure tone audiometry at the following 

frequencies: 500, 100, 2000 and 4000 Hz. 

Fig. 3 Audiogram depicting grades of HL, range of conversational speech including speech sounds and 
intensity of other familiar sounds
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As can be seen in Figure 3, HL between 20 to 40 dB is graded as mild, between 41 to 

70 dB as moderate, between 71 and 90 dB as severe and as profound for 91 dB or larger 

(Smith et al., 2005; Stach, 1998). Caluraud et al. (2015) report that 13% of all children with 

PCHL are affected by mild HL, 50% by moderate HL, 17% severe HL and 20% profound 

HL. It is important to note that degrees of HL are a functional classification and do not 

necessarily coincide with a person’s personal language preference or cultural and social 

identity (Grønlie, 2005; Israelite et al., 2002). Severity of HL is not associated with either the 

level of QoL or the number of mental health symptoms in (D)HH children (Dammeyer, 2010; 

Fellinger et al., 2008). HL is, however, also associated with fund of knowledge deficits as HL 

restricts the number of opportunities to benefit from passive learning in settings such as 

dinner table conversations or public transport (McKee et al., 2015).  

 

1.4 Early Intervention The implementation of UNHS has been emphasised to counteract 

the negative effects of PCHL on language, cognitive, social and educational development 

(World Health Organization, 2016, 2021). UNHS can help reduce the age at detection, enable 

rehabilitation with hearing aids or CIs and initiate early intervention during sensitive periods 

for auditory pathways (Neumann et al., 2022) and language acquisition (Holzinger et al., 

2021). UNHS was introduced in Norway in 2008 (Haukedal et al., 2020). Guidelines 

recommend screening all infants before one month of age, followed by diagnostic assessment 

before three months of age for those who do not pass the screening, and initiating early 

intervention before six months (Subbiah et al., 2018).  

Cochlear implantation is a rehabilitation option for most (D)HH children with severe 

or profound HL. As can be seen in Figure 4, a CI has both internal and external components. 

The receiver is implanted in the mastoid bone while the electrodes are inserted into the 

cochlea. Sound is converted to coded signals and passed on through the transmitter to the 

electrodes in the cochlea and on to the auditory nerve (Kral & O'Donoghue, 2010; Roberts et 

al., 2015; Smith et al., 2005). 
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Fig. 4 Cochlear implant with key components (Smith et al., 2005) 

 

Even though CIs have significantly improved (D)HH children’s acquisition of 

expressive and receptive spoken language, (D)HH children with CIs are delayed in their 

spoken language development (Lund, 2016; Yoshinaga-Itano et al., 2018). 

About 90% to 95% of all (D)HH children are born to TH parents with no prior 

knowledge of sign language, deaf culture or HL (Grønlie, 2005; Meadow-Orlans & Erting, 

2000). Family-centred early intervention (FCEI) has been proposed as the preferential 

approach to ensure positive outcomes (Holzinger et al., 2021; Moeller et al., 2013; World 

Health Organization, 2016). After confirmation of HL, parents need to make informed 

decisions about rehabilitation and mode of communication to ensure the best linguistic and 

overall outcome for their child in a field with opposing opinions (DesGeorges, 2016; du Feu 

& Chovaz, 2014; Wright, Hargate, et al., 2021). Several authors recommend access to sign 

language as the visual modality is more accessible to (D)HH children, which can help ensure 

good cognitive, social and emotional development (du Feu & Chovaz, 2014; Holzinger et al., 

2021; Lund, 2016).  

Empowerment of parents is based on cooperation between professionals and parents, 

adapted to the individual family’s needs. Providing the necessary knowledge for parents to 

make informed choices and emotional support are key elements (Holzinger et al., 2021; 
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Moeller et al., 2013; Wright, Hargate, et al., 2021). Other essential elements are supporting 

communication and language acquisition and facilitating responsive parent-child interactions 

(Moeller et al., 2013). Parents’ use of higher-level facilitative language techniques, such as 

expansions of child utterances or the use of open-ended questions, is strongly connected to 

the child’s expressive language development and better phonological awareness and reading 

abilities (DesJardin et al., 2009; DesJardin & Eisenberg, 2007; Holzinger et al., 2020). 

Parental engagement in early intervention is also strongly associated with the child’s 

language development (Moeller, 2000). Parents’ social-economic (SES) status, on the other 

hand, was found to only have a slight influence on the child’s language development 

(Holzinger et al., 2020). Cruz et al. (2013) concluded that parents with lower income and 

education are equally competent in using higher-level facilitative language techniques. In 

addition, FCEI has been documented to empower parents by re-establishing emotional 

availability and increasing responsivity (Moeller et al., 2013).  

Although there is a consensus on the importance of FCEI, there are few randomised 

controlled trials and few other high-quality studies on the effectiveness of early intervention 

programs (Wright, Hargate, et al., 2021). Wright, Hargate, et al. (2021) also found that most 

studies included in their scoping review were based on intervention targeting the (D)HH 

child’s language development or the parents’ well-being. There were no studies on 

interventions that provided parental support to understand or improve the socio-emotional 

development of (D)HH children. 

A recent systematic review studied the impact of father-child play interactions on 

child development in TH children (Robinson et al., 2021). The authors reported positive 

associations between fathers’ enthusiasm, sensitivity and playfulness and the child’s 

emotional regulation and pro-social behaviour with peers, emphasising the importance of 

fathers for child development. Moreover, several associations have been found between 

paternal participation in the childcare of TH children and improved cognitive and language 

development (Lewis & Lamb, 2003), as well as more positive peer relationships (Frosch et 

al., 2001) and fewer behavioural problems in TH children (Sarkadi et al., 2008). There are 

few studies on fathers of (D)HH children and adolescents. In one of these few, Ingber and 

Most (2012) found a positive association between parental involvement and the self-efficacy 

of fathers. In Hintermair and Sarimski’s (2018) study, about 15% of all fathers reported 
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difficulties coping with their child’s HL and adapting plans for the child’s future. In the same 

study, 75% of the fathers reported not being included when appointments for early 

intervention were scheduled, and 40% of them did not feel acknowledged in early 

intervention settings. Several authors (Hintermair & Sarimski, 2018; Pedersen & Olthoff, 

2019) have highlighted the lack of literature on fathers’ involvement in early intervention, 

and interaction with their (D)HH children and encourage service providers to consider 

alternative ways of increasing father participation. One important point is ensuring frequent 

participation of fathers at early intervention appointments and conducting a thorough analysis 

of factors hindering fathers involvement, both psychological and societal ones so that 

programmes can compensate for these. (Hintermair & Sarimski, 2018) 

 

1.5 Deaf education and access to sign language 

Debates on providing education for (D)HH children in sign language or spoken 

language started in 1750 (du Feu & Chovaz, 2014; Grønlie, 2005; Stokoe, 1960). The first 

deaf school in Norway was founded in Trondheim in 1825 by Andreas Christian Møller 

(Grønlie, 2005), who was deaf himself. At that time, sign language was still used for 

teaching. However, after an international congress in Milano in 1880, the use of sign 

language was banned from deaf schools all over Europe.  

The acknowledgement of sign languages as natural languages in 1960 helped reinstate 

sign language in deaf education and increased understanding of sign language users as a 

cultural and linguistic minority (Haualand et al., 2021; Stokoe, 1960). Further support was 

provided by Petitto et al. (2001), who found TH bilingual babies with access to Quebec sign 

language and spoken French to reach linguistic milestones for (visual) babbling and first 

words/signs at the same time as their monolingual peers. This research also helped illustrate 

that the human infants’ brain is primed for language acquisition independent of modality (du 

Feu & Chovaz, 2014).  

The student-led protest “Deaf President Now” at Gallaudet University in 1988 

resulted in the first appointment of a deaf president at the university. It increased awareness 

among the TH population and helped widen the perspective of deafness as a medical 
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disability to include a civil rights movement (Andrews et al., 2004). It is also a clear example 

of deaf empowerment.  

In Norway, a curriculum for and in NSL was implemented in 1993 to provide (D)HH 

children with bilingual education. In 1996 an extensive 40-week NSL programme extending 

over 16 years for TH parents of (D)HH children followed (Mosand & Malmquist, 1996; 

Statped, 2016). In the same year, the right to receive education in NSL became part of the 

Education Act. TH teachers, however, are not required to have more than one to two 

semesters of NSL studies to teach in deaf schools (Haualand & Holmström, 2019). The 

number of deaf schools has declined rapidly over the past decades because of mainstreaming, 

CIs and focus on an auditory-verbal approach (Haualand et al., 2021). Consequently, most 

(D)HH children today attend their local schools as the only (D)HH child in their class or 

school. In addition, they participate in a part-time program at a deaf school for two to four 

weeks per year (Haualand & Holmström, 2019; Haualand et al., 2021). As a result, the 

number of NSL arenas for (D)HH children is dwindling, which affects NSL acquisition and 

fluency (Lyxell, 2019) and is likely to affect deaf identity, which is achieved through contact 

with deaf peers (Meadow-Orlans & Erting, 2000). Although the NSL curriculum and 

education act ensured the right to an education in NSL in the 1990s, NSL was not recognised 

as an official language in Norway until 2021 (Språklova, 2021). 

The United Nations Convention on the Rights of Persons with Disabilities (CRPD) 

was adopted in 2006 to ensure that people with disabilities enjoy the same rights as others. 

Among these rights are equal access to health services, education in sign language, and equal 

participation in cultural and leisure activities (United Nations Convention on the Rights of 

Persons with Disabilities, 2006). Norway signed the CRPD in 2007, ratified it in 2013, but 

has still not incorporated it into Norwegian law. Moreover, Norway has not signed the 

optional protocol which grants individuals the right to submit a complaint to the CRPD 

committee when the rights stated in the CRPD are violated (United Nations Convention on 

the Rights of Persons with Disabilities, 2006). The recently elected government has stated on 

their platform that they intend to incorporate the CRPD into Norwegian law (Arbeiderpartiet 

& Senterpartiet, 2021). The ratification of the optional protocol, however, is not mentioned. 
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1.6 Developmental outcomes 

1.6.1 Mental Health in (D)HH children and adolescents 

HHistorical background 

Terje Basilier was the first Norwegian psychiatrist to study mental health in (D)HH 

children and adults (Basilier, 1964, 1973). He described the consequences of language 

deprivation on developmental outcomes and mental health and framed these as a mental 

health disorder specific to (D)HH people; he classified it as “surdophrenia” (Basilier, 1973). 

Later studies, however, have confirmed that (D)HH people suffer from the same common 

mental health disorders as TH, i.e., that the “symptoms” described by Basilier (1973) were 

consequences of language deprivation and not deafness itself (Fellinger et al., 2012; Grønlie, 

2005). To offer adequate assessment and treatment to the (D)HH population, he stressed the 

need for communication in sign language between therapist and patient (Basilier, 1964, 

1973). Although mental problems in (D)HH children and adolescents have been studied by 

clinicians and researchers, literature on this topic is scarcer than for the TH population.  

Current status 

Mental health problems in (D)HH children and adolescents have been studied in 

community and clinical samples and have been found to be twice to four times as frequent as 

in TH children depending on other protective and risk factors (Dammeyer, 2010; Fellinger et 

al., 2012; Overgaard et al., 2021; Stevenson et al., 2015; Theunissen, Rieffe, Netten, et al., 

2014). Whereas severity of HL has shown no association with mental health problems 

(Dammeyer, 2010; Fellinger, Holzinger, Sattel, et al., 2009; Hintermair, 2007; Theunissen, 

Rieffe, Netten, et al., 2014), aetiology of HL has (Brown et al., 2000; Hindley et al., 1994; 

Theunissen, Rieffe, Netten, et al., 2014; van Gent et al., 2012), especially when Central 

Nervous System disorders are involved (Theunissen, Rieffe, Netten, et al., 2014). Between 

25% to 40% of (D)HH children and adolescents have been reported to have additional 

disabilities (Das, 1996; Gallaudet Research Institute, 2013; Heiling, 1995; Mejstad et al., 

2009; van Gent et al., 2007), which in turn are associated with a greater likelihood of mental 

health problems (Dammeyer, 2010; Hintermair, 2007; Stevenson et al., 2011; Theunissen, 

Rieffe, Netten, et al., 2014). Cognitive ability has been found to be associated with mental 

health problems, acting respectively as a protective or risk factor (Theunissen, Rieffe, Netten, 
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et al., 2014; van Eldik, 2005; van Eldik et al., 2004; van Gent et al., 2007). Level of 

communication, independent of modality, follows the same pattern, acting as either protective 

or risk factor (Dammeyer, 2010; Hindley, 1997; Hintermair, 2013; Theunissen, Rieffe, 

Netten, et al., 2014; van Eldik et al., 2004; Vostanis et al., 1997). Some authors reported a 

higher prevalence of mental health problems in (D)HH children and adolescents attending 

deaf schools (Theunissen, Rieffe, Kouwenberg, et al., 2014; Theunissen, Rieffe, Netten, et 

al., 2014; van Eldik, 2005; van Gent et al., 2007), whereas others found no significant 

differences (Fellinger, Holzinger, Sattel, et al., 2009; Mejstad et al., 2009; Titus et al., 2008). 

The authors (Theunissen, Rieffe, Kouwenberg, et al., 2014; Theunissen, Rieffe, Netten, et al., 

2014; van Eldik, 2005), however, point out that (D)HH children with more mental health 

problems and additional disabilities are more likely to be referred to deaf schools. Therefore, 

it is difficult to conclude the directionality of this matter.  

Most of the results cited so far are based on multi-informant questionnaires such as 

the Strengths and Difficulties Questionnaire (SDQ). Most of these, in turn, have been 

completed by parents and teachers. In studies based on self-reports, (D)HH children and 

adolescents did not rate themselves as having significantly more mental health symptoms 

(Anmyr et al., 2012; Huber & Kipman, 2011; Overgaard et al., 2021; Stevenson et al., 2015) 

than their TH peers. Few studies on the mental health of (D)HH children are based on 

diagnostic interviews (Oerbeck et al., 2021). Hindley et al. (1994) found a point-prevalence 

of 50.3% for psychiatric disorder in (D)HH adolescents based on the combination of both 

borderline and clinical scores. A more recent Austrian study based on a structured diagnostic 

interview (Kinder DIPS) reported a point prevalence of 32.6% and lifetime prevalence of 

45.3% for any psychiatric disorder (Fellinger, Holzinger, Sattel, et al., 2009). Compared to a 

TH German sample, the lifetime and point prevalences for any psychiatric disorder were 2.5 

and 10 times as high, respectively. The lifetime prevalence for depression in (D)HH children 

was especially high at 26.3%. Van Gent et al. (2007) found a prevalence of 49% based on 

expert dossier ratings and 49% based on a semi-structured diagnostic interview in (D)HH 

adolescents. Fellinger, Holzinger, Sattel, et al. (2009) found the ability to make oneself 

understood in the family to be strongly associated with the lifetime prevalence of any 

psychiatric disorder.  
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At the time of data collection for this study, there were only a few studies available on 

the mental health of (D)HH Norwegian children and adolescents, apart from the studies by 

Basilier (1973) and Laugen et al. (2016, 2017a, 2017b) and our pilot study on a small clinical 

sample (Aanondsen et al., 2018). However, a recent study on a national sample found (D)HH 

children and adolescents to have significantly more parent-reported mental health problems 

than TH peers; no significant differences were found for self-reported mental health problems 

(Overgaard et al., 2021).  

A recent impact on (D)HH children and adolescents’ mental health is the COVID-19 

pandemic. A British study assessed mental health in (D)HH adolescents and young adults 

during the first lockdown; of the (D)HH adolescents and young adults participating in the 

study, 59.7% reported a decline in mental health, while 57.5% reported increased loneliness 

and social isolation (Wright, H., et al., 2021). Possible reasons for greater decline than in 

their TH peers are proposed; among these, the use of face masks that muffle voices and create 

a barrier for lip reading and communication in sign language. Participants in the same study 

also reported increased difficulties in accessing school work and online lessons due to a lack 

of subtitles and interpreting (Wright, H., et al., 2021).  

 

1.6.2 Mental health services for (D)HH children and adolescents 

Assessing (D)HH children and adolescents’ mental health is complicated by several 

factors, such as the overlap of both cultural and linguistic factors (Chovaz, 2017; Cornes et 

al., 2006; Heiling & Eidevall, 2011; Aanondsen et al., 2018). Assessment and treatment can 

therefore be challenging for professionals without knowledge of the field. As stated in the 

United Nations Convention on the Rights of Persons with Disabilities (2006), (D)HH have 

the right to equal access to health care. To reduce inequality in access to mental health 

services and ensure their quality, several authors and organisations have advocated 

specialised mental health services for (D)HH people (Cornes & Brown, 2012; Kuenburg et 

al., 2016; van Gent et al., 2012; Øhre et al., 2011; Aanondsen et al., 2018). However, such 

specialised services are limited, even in Europe, as stated in the review by Heiling and 

Eidevall (2011). Existing services are described as small and vulnerable, except for the UK, 

where national services were established in 2009 and have expanded since (Wright et al., 

2012).  
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A white paper (St. meld. nr. 25 (1996-97), 1997) on mental health services in Norway, 

in general, concluded that these were insufficient for the whole population but especially 

lacking for (D)HH people. In 2001, the Norwegian Board of Health Supervision stated that 

national and regional specialised mental health services were needed (Statens helsetilsyns 

utredningsserie, 2001). The first regional and national specialised CAMHS were established 

in Norway in Trondheim and Oslo in 2007, and others in Bergen and Tromsø have followed 

since. National Norwegian guidelines for referral of (D)HH children, adolescents and adults 

were published in 2018 (Øhre & Saltnes, 2018).  

An analysis of specialised CAMHS in the Netherlands showed that (D)HH patients 

were, on average, 1;4 years older at first referral and suffered from more pervasive 

developmental disorders and mental retardation than TH peers (van Gent et al., 2012). This is 

in line with referrals to the national and regional CAMHS in Norway. A recent national 

registry study, however, showed that 18.1% of the (D)HH children in Norway were referred 

to generic CAMHS compared to 5% of the TH population. They were also referred earlier 

than their peers (Oerbeck et al., 2021). The results of the study are in line with a higher 

prevalence of mental health problems. The (D)HH children are, however, not being referred 

to specialised CAMHS. A possible explanation for this might be that the specialised CAMHS 

are not visible enough to parents and professionals, and action should be taken to improve 

this.  

 

1.6.3 Quality of Life (QoL)  

DDefinitions and general concept 

Numerous definitions of Quality of life (QoL) exist, making comparisons of studies 

challenging (Hintermair, 2011). The World Health Organisation (WHO) defines QoL as “an 

individual's perception of their position in life in the context of the culture and value systems 

in which they live and in relation to their goals, expectations, standards and concerns” 

(World Health Organization, 1995, p. 1405). In this study health-related QoL (HRQoL) is 

defined as the child’s subjective well-being in several life domains, i.e., the child’s physical 

and mental health, self-esteem and perception of functioning with its family and peers and 

overall (Jozefiak et al., 2012). Due to the subjective nature of QoL as a concept and low 

agreement between self- and parent-report, self-reported QoL needs to be considered as the 
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authentic QoL report. Parent or proxy-report should be used only as supplementary 

information (Holte et al., 2014).   

The Norwegian Institute of Public Health emphasises the importance of high QoL for 

satisfactory physical and mental health (Folkehelseinstituttet, 2015). The need for a measure 

to assess treatment outcomes and benefits in patients with chronic diseases sparked interest in 

QoL (Eiser & Jenney, 2007). Bastiaansen et al. (2005) demonstrated that QoL can be 

improved in CAMHS patients even when psychiatric symptoms are not reduced. QoL and 

mental health have been shown to be related but distinct concepts for both TH (Jozefiak et al., 

2012) and (D)HH children and adolescents (Overgaard et al., 2021).  

QQuality of life in (D)HH children and adolescents  

Interest in the QoL of (D)HH children and adolescents to evaluate treatment outcomes 

has increased after the advent of CIs. Prior to this, QoL was also studied in (D)HH children 

without CI in a more general context. Lin and Niparko (2006) concluded that studies included 

in their systematic review were primarily based on small sample sizes, and few of these were 

carried out using generic QoL measures. The only other systematic review (and meta-

analysis) on QoL in (D)HH children, to our knowledge, concluded that in the majority of 

studies, QoL was reported to be significantly lower than that of TH peers (Roland et al., 

2016). Methodological concerns regarding this review, including misinterpretation of results 

of two studies included in the review, have been raised and are described in paper II.  

Three recent Norwegian studies found significantly lower QoL in (D)HH children 

based on both self- and parent-report (Haukedal et al., 2020; Haukedal et al., 2018; 

Overgaard et al., 2021). In contrast, others have reported no significant differences 

(Hintermair, 2010; Qi et al., 2020; Reeh et al., 2008; Aanondsen et al., 2018) or differences 

only in specific subdomains. In Fellinger et al.’s (2008) study, (D)HH children and 

adolescents reported better QoL in the subdomains of school and family than their TH peers, 

while they reported less satisfaction with their physical health and participation in 

recreational activities. Parents of (D)HH, on the other hand, reported better QoL in the 

subdomains of physical health and recreational activities than parents of TH children. 

Differences like these between self- and parent-report emphasise the importance of including 

self-reports as the authentic measure of QoL. Low agreement between self- and parent-

reported QoL has been documented for TH (Jozefiak et al., 2012; Mattejat & Remschmidt, 
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2006; Upton et al., 2008) and (D)HH children and adolescents (Fellinger et al., 2008; Pardo-

Guijarro et al., 2015; Roland et al., 2016; Warner-Czyz et al., 2009) in both community and 

clinical samples.  

Several factors have been thought to influence QoL. Age, as one of them, is 

negatively associated with QoL in both TH (Jozefiak et al., 2009) and (D)HH children 

(Kushalnagar et al., 2011; Pardo-Guijarro et al., 2015; Aanondsen et al., 2018). Studies on 

associations between communication and QoL have not been conclusive (Haukedal et al., 

2020; Haukedal et al., 2018; Kushalnagar et al., 2011). Severity of HL has not been found to 

be associated with QoL in (D)HH children and adolescents (Hintermair, 2010; Qi et al., 2020; 

Reeh et al., 2008). 

 

1.6.4 Communication 

BBilingualism in children 

Bilingualism in TH children has generated both interest and debate among 

researchers, professionals, and lay people. This is not surprising as bilingualism is on the rise 

in several parts of the world (Byers-Heinlein & Lew-Williams, 2013). There are several 

myths associated with it, among them that early bilingualism negatively impacts language 

acquisition and increases the risk of developmental language impairment (Genesee, 2015; 

Petitto et al., 2001). This has not been proven to hold true in typically developing children 

(Genesee, 2015; Hammer et al., 2014; Werker & Byers-Heinlein, 2008) or children with 

other developmental disorders such as autism spectrum disorder (Langdon, 2015). It has also 

been suggested that bilingual children may show delays in vocabulary acquisition.  

When assessing conceptual vocabulary across languages (Marchman et al., 2010), 

bilingual children have shown vocabulary acquisition at the same speed as monolingual 

children (Bedore et al., 2005; Petitto et al., 2001). Bilingual children’s code-switching 

between languages raised concerns previously (Byers-Heinlein & Lew-Williams, 2013; 

Genesee, 2015). There is, however, evidence that bilingual children distinguish between their 

two languages and switch languages when they cannot retrieve the word in their other 

language (Byers-Heinlein & Lew-Williams, 2013; Genesee, 2015; Hammer et al., 2014). A 

meta-analysis has shown small to medium effect sizes for bilingual children’s superior 
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performance in Theory of Mind tasks when adjusted for language proficiency (Schroeder, 

2018). Bilingual children have also been shown to perform significantly better in tasks 

involving conflicting attentional demands (executive performance tasks) (Carlson & 

Meltzoff, 2008). Bilingualism in children is positively associated with academic and socio-

emotional outcomes (Hammer et al., 2014; Siegal et al., 2010). Despite these findings, some 

health and education professionals have been found to provide misinformation on 

bilingualism (Langdon, 2015; Yu, 2013). It is, however, essential to consider that there still is 

a lack of research in this field and that several studies are based on case studies or small 

samples, which limits the number of systematic reviews and meta-analyses. Werker and 

Byers-Heinlein (2008) provided further cause for caution due to challenges faced by 

researchers in the field of bilingualism. They refer to the heterogeneity in samples, 

differences between the languages that are compared regarding phonetic, syntactic and 

pragmatic aspects, the variety of contexts, and the varying degree to which children are 

exposed to both languages. Other factors are differences in the social status of the languages, 

SES as a confounder, i.e., systematic differences have been observed for bilinguals and 

monolinguals in some studies based on geographic area. Varying ages at acquisition, i.e. 

simultaneous or sequential bilingualism, also need to be considered as earlier bilingualism 

has been found to lead to better language acquisition (Byers-Heinlein & Lew-Williams, 

2013). Overall, caution still needs to be applied in drawing firm conclusions, and further 

studies on larger samples taking the factors mentioned above into account are necessary.  

CCommunication in (D)HH children and adolescents 

As previously mentioned in section 1.5, mode of communication and education for 

(D)HH children and adolescents have been debated since the 18th century (Grønlie, 2005; 

Stokoe, 1960). The debate is still ongoing even though a lot more is known about 

bilingualism in TH and (D)HH children and adolescents. As Fitzpatrick et al. (2016) stated in 

their systematic review, this debate has been reignited by the advent of the cochlear implant. 

CIs have been found to improve (D)HH children’s speech and spoken language acquisition 

(Fulcher et al., 2012). Despite these improvements, (D)HH children with CI are found to be 

delayed in spoken language development (Haukedal et al., 2020; Holzinger et al., 2021; 

Lund, 2016; Niparko et al., 2010; Yoshinaga-Itano et al., 2018). One also needs to consider 

that studies such as the one by Haukedal et al. (2020) excluded (D)HH children and 
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adolescents who did not have sufficient spoken language skills to participate in the study and 

therefore are not representative for all (D)HH children with CI.  

To our best knowledge, there are only two systematic reviews that have compared 

spoken language approaches only with a bimodal bilingual approach. Although some single 

studies demonstrated that sign language could be beneficial for the acquisition of spoken 

language (Petitto et al., 2001; Petitto et al., 2000), both reviews (Fitzpatrick et al., 2016; 

Kirkehei et al., 2011) stated that there is not sufficient evidence to conclude on the matter 

whether a bimodal bilingual approach or a spoken language only approach is best for spoken 

language acquisition due to the lack of high-quality evidence. In addition to this, there is 

limited information in Fitzpatrick et al.’s (2016) study about the degree of access to sign 

language and total communication in the studies included in the review. As access to services 

and intervention varies significantly between countries it makes comparisons challenging. 

Moreover, most of the studies included were based on small sample sizes, cross-sectional 

data and language outcomes assessed during early childhood. Another factor that hinders 

reaching a consensus is the lack of studies on social and functional language, and on 

pragmatic skills as most focus on vocabulary, speech perception and production (Crowe & 

Dammeyer, 2021; Holzinger et al., 2020; Kermit, 2010). Moreover, Holzinger et al. (2021) 

described heterogeneity in language outcomes in (D)HH children due to child-related factors 

(e.g. cognitive abilities, additional disabilities, aetiology of HL), parent-related factors (e.g. 

SES, maternal sensitivity or cognitive stimulation) and differences in intervention (e.g. age at 

detection, extent of intervention).  

Bailes et al. (2009) stressed the necessity of prioritising cognitive and language 

development, i.e. including sign language, instead of focusing solely on spoken language 

acquisition. As 90% to 95% of all (D)HH children have TH parents, they learn sign language 

from non-native speakers, potentially delaying sign language acquisition (Grønlie, 2005). 

Access to signing peers and adults is also decreasing due to the focus on mainstreaming, a 

decline in the number of deaf schools and other sign language arenas (Haualand et al., 2021; 

Lyxell, 2019). (D)HH children and adolescents with (D)HH parents, on the other hand, have 

been shown to reach language milestones at the same time as their TH peers (Grønlie, 2005; 

Lu et al., 2016; Schick et al., 2005).  
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Good communication skills independent of modality are associated with better mental 

health (Dammeyer, 2010; Theunissen, Rieffe, Netten, et al., 2014; VanOrmer et al., 2019), 

while negative associations have been found for language development and behavioural 

problems (Hintermair, 2013; Stevenson et al., 2010). Moreover, Fellinger, Holzinger, Beitel, 

et al. (2009) found associations between (D)HH children and adolescents’ functional 

language skills in conversation with TH peers and peer problems. Several authors (du Feu & 

Chovaz, 2014; Holzinger et al., 2021; Marschark, Convertino, et al., 2007; Moeller & Schick, 

2006; Wright, Hargate, et al., 2021) have stressed successful communication between parents 

and (D)HH children as critical for language, cognitive and socio-emotional development. 

This, in turn, emphasises the need for early intervention, including strategies for facilitating 

communication and interaction between (D)HH children and their TH parents (Cruz et al., 

2013; Holzinger et al., 2021; Wright, Hargate, et al., 2021).  

 

1.7 Methodological considerations 

1.7.1 Assessment of (D)HH children and adolescents 

Most psychological measures are validated and standardised for the TH population 

from the cultural and linguistic majority (Wilkins et al., 2021). The use of such measures by 

professionals from general mental health services when assessing (D)HH people may lead to 

misinterpretation, misdiagnosis and consequently also impact treatment choices (Black & 

Glickman, 2006; du Feu & Chovaz, 2014; Wilkins et al., 2021; Øhre et al., 2014). In general 

clinical practice, it is common to use sign language interpreters to provide ad-hoc 

translations, which will be influenced by the interpreters training and experience and vary 

across settings (Roberts et al., 2015). 

Hindley et al. (1993) examined the influence of clinicians’ signing ability and hearing 

status on (D)HH children’s report of mental health symptoms in a structured diagnostic 

interview in a small sample. (D)HH children were found to under-report affective symptoms 

when interviewed by a trainee psychiatrist with limited sign language skills. (D)HH children 

and adolescents have also been found to report more mental health symptoms when assessed 

with questionnaires in sign than in written language (Cornes & Brown, 2012; Cornes et al., 

2006). Challenges in using written measures have been attributed to literacy issues as several 

studies have found signing (D)HH high school students to perform at 4th to 5th-grade reading 
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level (Baines et al., 2010; Harris et al., 2017; Marschark, Rhoten, et al., 2007; Marschark et 

al., 2009). Several possible explanations have been proposed, such as delays in language 

acquisition, aetiology of HL, or lack of reading with their TH parents (du Feu & Chovaz, 

2014). (D)HH children’s reading abilities, in turn, affects self-reported mental health 

symptoms. It needs to be noted that (D)HH children and adolescents also are heterogeneous 

regarding their literacy outcomes.  

To ensure early recognition of mental health problems and valid assessment it is 

recommended that (D)HH children and adolescents are assessed by culturally sensitive and 

skilled clinicians, who are also fluent in sign language (Fellinger et al., 2012; Sessa & 

Sutherland, 2013; Wilkins et al., 2021; Wright et al., 2012). Specialised mental health 

services can ensure that disorders such as Autism Spectrum Disorder can be diagnosed 

despite phenomena such as overshadowing and camouflaging (Sessa & Sutherland, 2013) or 

other symptoms distinguished from cultural and linguistic aspects. The current lack of such 

translated and validated measures emphasises the need for validated measures in sign 

language (Roberts et al., 2015; Øhre et al., 2014). Specific challenges in translating written 

measures into sign language have been pointed out by Roberts et al. (2015) due to differences 

in syntax, morphology and prosody and their visual nature. Studies have also shown that 

cultural context influences the understanding of seemingly identical wordings, especially 

when written text is translated into sign language (Jones et al., 2001; Mason, 2005). 

Translation and validation of established standardised measures enables comparison 

with TH peers and across countries. The Strengths and Difficulties Questionnaire (SDQ) has 

been used extensively in research and clinical practice for TH children and adolescents as 

well as for (D)HH children and adolescents. Prior to this study, the SDQ was available and 

validated in the following sign languages: Australian (Cornes & Brown, 2012), British 

(Roberts et al., 2015) and in American (Plimmer, 2018). 

The challenges in assessing (D)HH children and adolescents have not only affected 

clinical decision-making but research findings as well. Factors such as the use of written self-

report measures for signing (D)HH children and adolescents, a possible lack of cultural or 

linguistic sensitivity among some researchers as well as heterogeneity within the deaf 

population are likely to have contributed to inconsistent findings on the prevalence of mental 

health problems in (D)HH children and adolescents. Translating and validating standardised 
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measures into sign language can improve clinical assessment and research. Issues with 

reliability and validity, in general, will be addressed in the following section.  

 

1.7.2 Psychometrics 

De Vet et al. (2011) define the quality of measurement instruments as the cornerstone 

of medical and psychological research and clinical practice. Due to the need of assessing non-

observable characteristics of psychological constructs, psychologists have developed methods 

to evaluate different measures (De Vet et al., 2011). Two central concepts are reliability and 

validity. Reliability is the overall consistency of an instrument across different conditions 

(Field, 2012), such as for the same respondents across time (test-retest reliability), between 

different raters (interrater reliability) or different sets of items within the same instrument 

(internal reliability) (De Vet et al., 2011). Cronbach’s α has traditionally been used to assess 

internal consistency. Due to its inherent limitations, such as assumptions of uncorrelated 

errors, tau-equivalence, and normality (Yanyun & Green, 2011) alternatives for estimating 

composite reliability have been proposed by several authors (Aitken et al., 2015; Niclasen et 

al., 2013). One of these alternatives is Dillon Goldstein’s rho (Mehmetoglu & Chen, 2012), 

which is based on the loadings of the structural model.  

Validity is defined as the degree to which an instrument measures the construct it sets 

out to measure (Field, 2012). Three types of validity are commonly used to estimate this: 

content validity (including face validity), criterion validity (concurrent and predictive 

validity) and construct validity (structural and cross-cultural validity) (De Vet et al., 2011).  

Content validity is the degree to which “the content of an instrument is an adequate 

reflection of the construct to be measured” (Mokkink et al., 2010) p.743. Content validity, 

including face validity, are based on judgement, i.e. a qualitative measure. De Vet et al. 

(2011) recommend that an independent expert panel should be consulted in addition to 

researchers or clinicians who are planning on using the instrument as they are likely to be 

positively biased.  

Criterion validity is established by assessing the degree to which the score of the 

measure reflects a gold standard (De Vet et al., 2011; Evers et al., 2013). To confirm criterion 

validity the availability of such a gold standard is necessary. The Youth Self Report 
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(Achenbach & Rescorla, 2001) or a semi-structured diagnostic interview such as the 

Schedule for Affective Disorders and Schizophrenia – Present Life Version 2009 (Kiddie 

SADS; (Kaufman et al., 1997) could have served as a gold standard for the SDQ in NSL, but 

as there were no NSL versions available, this was not possible within the timeframe of this 

study. We faced the same difficulties for validating the Inventory of Life Quality in Children 

and Adolescents (ILC) as possible gold standards such as the KINDL (Ravens-Sieberer & 

Bullinger, 1998) were not available in NSL. For situations such as these, the establishment of 

construct validity is recommended as an alternative (De Vet et al., 2011).  

Structural validity constitutes one of the aspects of construct validity (De Vet et al., 

2011; Evers et al., 2013). It represents the degree to which the scores of the instrument reflect 

the underlying constructs, i.e., for the SDQ to which degree the five subscales (Emotional 

Problems, Conduct Problems, Hyperactivity-Inattention, Peer Problems, and Pro-Social 

Behaviour) are reflected in the measure. For validation studies, confirmatory factor analysis 

(CFA) is recommended for establishing structural validity (De Vet et al., 2011). As small 

sample size can cause problems with under-identified models and non-convergence in CFA, 

Partial Least Squares Structural Equation Modelling (PLS-SEM) can be performed to 

compensate. (Hair et al., 2016). 

 

1.8 Summary 

Several factors complicate understanding mental health in (D)HH children and 

adolescents (1.6.1 and 1.6.2). Heterogeneity in outcomes is large for (D)HH children and 

adolescents because of differences in mode and level of communication, likelihood of other 

disabilities, aetiology of HL, access to UNHS and early intervention. Studying (D)HH 

children and adolescents is further complicated by the relatively low prevalence of moderate 

to profound PCHL, which results in small sample sizes. Technological advances and changes 

in education policies, such as more mainstreaming also complicate comparison across time 

and countries. Communication skills are associated with (D)HH children and adolescents’ 

mental health and in turn affected by access to sign language. The right to education in sign 

language varies across countries. Extensive sign language programs such as the one in 

Norway are thought to improve overall outcomes. Linguistic and cultural factors have been 

shown to complicate assessment, diagnosis, and treatment of (D)HH children and adolescents 
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or even lead to misdiagnosis. At the time of data collection, (D)HH children and adolescents 

were known to be referred to specialised CAMHS later than their TH peers and with more 

severe symptoms. When assessing signing (D)HH children and adolescents with written 

measures, they have been found to under-report symptoms. Moreover, there is a lack of 

validated measures in sign language.  

 

1.9 Contribution of this thesis 

This thesis with its three studies was designed to address several of these challenges. 

Prior to this study, there were no instruments available in NSL to assess (D)HH children and 

adolescents’ mental health or QoL. This study contributed to translating the self-report of the 

SDQ and ILC into NSL and validating these and the original written ones. A further purpose 

of this study was to provide instruments in NSL that could be used to detect mental health 

symptoms as early as possible and ensure timely referral to specialised mental health services 

across the whole country. Last but not least, our intention was to gain a better understanding 

of Norwegian (D)HH children and adolescent’s mental health and QoL and factors associated 

with these. Knowledge of the prevalence of mental health problems in Norwegian (D)HH 

children and adolescents is important for organising and improving early intervention and 

specialised mental health services in the future.  
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2 Aims of the study 
This thesis had two main aims. One, to translate reliable and valid assessment tools 

for mental health and QoL into NSL for (D)HH children and adolescents and validate these. 

Two, to apply these to gain a better understanding of (D)HH children and adolescents’ mental 

health, QoL and communication as well as associations between these factors. More 

specifically, the following research questions were addressed:  

 

Paper I: Validation of the Strengths and Difficulties Self-Report in 

Norwegian Sign Language 

1. What are the internal consistency and test-retest reliability of the SDQ-NSL and SDQ-

NOR for (D)HH children? 

2. What are the correlations between the total score, subscales, and items between the 

parent-report (SDQ-P) and the self-reports (SDQ-NSL and SDQ-NOR)?  

3. What are the correlations between the total score, subscales, and items between the 

SDQ-NSL and SDQ-NOR? 

4. What is the construct validity of the SDQ-NSL and SDQ-NOR for (D)HH children? 

5. How do (D)HH children evaluate the usability of the SDQ-NSL and SDQ-NOR? 

 

Paper II: Psychometric properties of the Inventory of Life Quality in 

Children and Adolescents in Norwegian Sign Language 

1. What is the internal consistency of the ILC-NSL and ILC-NOR for (D)HH children 

and adolescents? 

2. What are the correlations between the parent-report (ILC-P) and the self-reports (ILC-

NSL and ILC-NOR) for the QoL score (LQ0-28) and the individual items?  

3. What are the correlations between the total scores and items between the self-report 

ILC-NSL and ILC-NOR? 

4. What is the construct validity of the ILC-NSL and ILC-NOR for (D)HH children and 

adolescents? 
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5. How do (D)HH children and adolescents evaluate the usability of the ILC-NSL and 

ILC-NOR? 

 

Paper III: Deaf and hard-of-hearing children and adolescents' mental 

health, Quality of Life and communication 

1. Are there differences in mental health between DHH, HH and TH children (self- and 

parent-report)?  

2. Are there differences in QoL between DHH, HH and TH children (self- and parent-

report)? 

3. A) Is there an association between (D)HH children’s degree of hearing loss and 

mental health?  

B) Is there an association between (D)HH children’s degree of hearing loss and their 

QoL? 

4. A) Is there an association between (D)HH children’s communication (spoken and sign 

language; communicative competence) and mental health? 

B) Is there an association between (D)HH children’s communication (spoken and sign 

language; communicative competence) and their QoL? 
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3 Methods 
3.1 Participants 

Fifty-eight DHH children and adolescents aged 6–17 from the part- and full-time 

students at A.C. Møller school, a Deaf school for central and northern Norway, were eligible 

for inclusion. Eleven DHH adolescents aged 15–20 attending Tiller Upper Secondary school 

in central Norway with NSL as their first or second language were also invited and agreed to 

participate. Nine declined participation, resulting in a response rate of 87%. As shown in 

Figure 4, 49 DHH children and adolescents were old enough (≥ 9 yrs) to complete the SDQ 

self-report and participate in study I. All 60 were eligible for inclusion in study II. Apart from 

fluency in NSL and written Norwegian to ensure completion of the self-report, we did not 

apply any exclusion criteria to study I and II. We did this to ensure the representativeness of 

our sample as a reflection of the heterogeneity of the DHH population. For the parent-

reported data in study III all participants were included, also those without sufficient fluency 

in NSL and/or written Norwegian.  

For study III, HH children aged 6-19 were recruited from the Norwegian National 

Support System for Special Education (Statped) and the local audiology department at St. 

Olavs University Hospital. Of the 24 eligible HH children from Statped, one declined 

participation resulting in a response rate of 96%. Hundred-and-forty-seven HH children were 

invited through a letter by the audiology department (ENT); 124 were non-responders, while 

24 agreed to participation resulting in a response rate of 16%. It is likely that several of the 

(D)HH children and adolescents invited by the audiology department already had participated 

in the study during attendance at deaf school or courses at Statped. The overall response rate 

for all subsamples combined was 45% (107/240) (see Fig. 5 for the separate response rates). 

The parents of all subsamples also took part in the study. Data were collected between 

November 1, 2016, and March 23, 2018.  
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Figure 5. Participant flow chart for papers I to III 

In total, 107 (D)HH children (62.6% girls) participated, with a mean age of 11.8 years 

(and a mean nonverbal IQ of 107.91 (SD=16.84; range=49–143). The participant with the 

lowest non-verbal IQ was included in further analysis despite being an extreme outlier in the 

IQ distribution (range excluding outlier = 74–143). Seventy-four of the 87 (85.1%) mothers 
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had completed 12 years or more of education, whereas 57 of the 83 (68.7%) fathers had 

completed 12 years or more. The majority of the DHH children (69%) mainly attended 

mainstream schools while spending two to six weeks at the deaf school per school year. 

Almost all HH children (87%) attended mainstream school full-time (see Table 1). Sixty-one 

% of the DHH children and adolescents had a severe to profound HL compared to 22% of the 

HH children and adolescents. Almost half of the DHH children used CIs compared to 7% of 

the HH children and adolescents. Based on parent-report, 50% of the DHH used NSL 

compared to 9% of the HH sample.  

 

Table 1 Hearing-related characteristics (parent-report) for DHH and HH children 

Variable DHH n=42 % HH n=45 % 

(D)HH parent     

Yes / No 8/34 19.0/81.0 5/40 11.1/88.9 

Time in deaf school a     

1-2 days a week b 8 19.0 2 4.4 

5 days a week 4 9.5 0 0.0 

2-6 weeks a year 29 69.0 6 13.3 

> 7 weeks a year 8 19.0 0 0.0 

Aetiology of HL     

Prenatal infection 2 4.8 0 0.0 

Prelingual infection 1 2.3 0 0.0 

Postlingual infection 0 0.0 1 2.2 

Perinatal 5 11.9 2 4.4 

Syndromic 5 11.9 3 6.7 

Other hereditary 5 11.9 5 11.1 

Damage to middle/inner ear 4 9.5 15 33.3 

Other/unknown 18 42.8 14 31.1 

Missing 2 4.8 4 8.9 

Degree of hearing loss     

Moderate: 40-70 dB 10 23.8 23 51.1 

Severe: 71-100 dB 14 33.3 7 15.6 

Profound: 101+ 12 28.6 3 6.7 

Unknown 5 11.9 9 20 

Missing 1 2.4 3 6.7 

Use of hearing aid (Yes / No) c     

CI 20/21 47.6/50.0 3/42 6.7/93.3 
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Hearing aid 33/ 8 78.6/19.0 38/7 84.4/15.6 

Missing 1 2.4 0 0 

Age at detection     

0-2 years 27 64.3 19 42.2 

3-5 years 15 35.7 19 42.2 

6-12 years 0 0 6 13.3 

Unknown 0 0 1 2.2 

Preferred language     

Spoken Norwegian 21 50.0 40 88.9 

NSL 6 14.3 1 2.2 

Bilingual 15 35.7 3 6.7 

Missing 0 0 1 2.2 

Other impairment d     

Vision 14 32.6 11 24.4 

Motor 1 2.3 2 4.4 

Learning 4 9.3 4 8.9 

Other 8 18.7 4 8.9 

Missing 3 7.0 1 2.2 
a All children attend both mainstream and deaf school. 
b Children attending the deaf school for 1–2 days a week combine this with two or more week-long stays during 
the school year; that is, total number of answers is greater than the number of participants. 
c Based on reports of ever having used a hearing aid. 
d Some of the children had more than one impairment 
 

Prevalence rates for (D)HH children and adolescents with moderate to profound HL 

(Butcher et al., 2019; Caluraud et al., 2015; Fortnum et al., 2001) would result in estimations 

of 190 to 390 (D)HH for children in central and northern Norway, based on population 

statistics at the time of data collection.   

 

3.2 Measures 

Table 2 provides an overview of the measures applied in this thesis. For an overview 

of the psychometric properties of all measures in this thesis, see Appendix A. 
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Table 2. Measures used in Papers I-III 

Measure Topic Form Paper 

Self-report/child informant I II III 

SDQ (NOR/NSL) Mental health Questionnaire ■ ■ ■ 

ILC (NOR/NSL) QoL Questionnaire  ■ ■ 

Leiter-3 Nonverbal cognitive ability Cognitive 

assessment 

■ ■ ■ 

Usability of self-report Usability of NSL and NOR Questionnaire ■ ■  

Parent-report    

SDQ-P Mental health Questionnaire ■  ■ 

ILC-P QoL Questionnaire  ■ ■ 

CAP Listening skills Single item scale ■ ■ ■ 

SIR Speech intelligibility Single item scale ■ ■ ■ 

SUS Sign language 

understanding 

Single item scale ■ ■ ■ 

SPS Sign language production Single item scale ■ ■ ■ 

CCC-2 Communicative 

competence 

Questionnaire   ■ 

SES and HL 

information 

Background information Questionnaire ■ ■ ■ 

Note. SDQ-NOR Strengths and Difficulties Questionnaire - written Norwegian; SDQ-NSL Strengths and 
Difficulties Questionnaire – NSL; ILC-NOR - The Inventory of Life Quality in Children and Adolescents  - 
written Norwegian ; ILC-NSL - The Inventory of Life Quality in Children and Adolescents  - NSL; Leiter 3 
Leiter International Performance Scale – Third Edition; SDQ-P Strengths and Difficulties Questionnaire – 
parent-report; ILC-P - The Inventory of Life Quality in Children and Adolescents  - parent-report; CAP 
Categories of Auditory Performance; SIR Speech Intelligibility Rating; SUS Sign Language Understanding 
Scale; SPS Sign Language Production Scale; CCC-2 Children’s Communication Checklist Second Edition 

 

3.2.1 Mental health 

The Strengths and Difficulties Questionnaire - SDQ(Goodman, 1997, 2001) is a brief 

measure to assess emotional and behavioural problems and pro-social behaviour in children. 

It has been translated, validated and used in clinical and community samples across countries 

(Essau et al., 2012) and in Norway (Rønning et al., 2004; Sanne et al., 2009; van Roy et al., 

2006; van Roy et al., 2008). The SDQ has also been used for (D)HH children in its written 
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original form (Dammeyer, 2010; Fellinger et al., 2008; Hintermair, 2007; Stevenson et al., 

2015) and translated and validated in Australian (Cornes & Brown, 2012), British (Roberts et 

al., 2015), American (Plimmer, 2018) and Norwegian Sign Language (Aanondsen et al., 

2019).  

The SDQ is a multi-informant assessment that is completed by parents of 4−17-year-

olds, teachers of 4−17-year-olds and 11−17-year-old adolescents. Even though the self-report 

was originally designed for adolescents aged 11 to 17 years (Goodman, 2001), other studies 

have provided evidence that it also can be used for children as young as 8 (Muris et al., 2004) 

and as old as 19 (van Roy et al., 2006). Based on the evidence of acceptable psychometric 

properties for both younger and older children and the need for assessment tools of mental 

health in NSL for children and adolescents of all ages, we included children and adolescents 

aged 9 to 20. The SDQ consists of 25 items grouped into five scales (Emotional Problems, 

Conduct Problems, Hyperactivity-Inattention, Peer Problems, and Pro-Social Behaviour). 

Each item is scored on a three-point Likert Scale (0 = “Not true,” 1 = “Somewhat true” and 2 

= “Certainly true”). A Total Difficulties score is calculated based on the sum score of the four 

problem subscales, with higher scores indicating more difficulties.  

The original validation demonstrated satisfactory reliability (internal consistency 

α=.73; test-retest reliability r=.62) and construct validity for both self- and proxy-reports 

(Goodman, 2001).  The reliability and validity of the written Norwegian SDQ self-, parent- 

and teacher-reports were acceptable (Rønning et al., 2004; Sanne et al., 2009; van Roy et al., 

2006; van Roy et al., 2008). The reliability and validity of the SDQ-NSL were also found to 

be acceptable even though they are based on a small sample size (Aanondsen et al., 2019). 

For this study, we use the terms SDQ-NOR to refer to the written Norwegian self-report and 

SDQ-NSL for the self-report in NSL. DHH children completed the SDQ-NOR and SDQ-

NSL, HH children the SDQ-NOR. Parents completed the parent-report, SDQ-P. 

 

3.2.2 Quality of Life (QoL) 

The Inventory of Life Quality in Children and Adolescents – ILC (Mattejat & 

Remschmidt, 2006) is a brief measure to assess QoL in children and adolescents. The original 

German version has been validated and then translated into written Norwegian (Jozefiak et 

al., 2012) and NSL (Aanondsen et al., 2021) and validated (Jozefiak et al., 2012; Aanondsen 
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et al., 2021). The measure is based on the concept of the individual’s perception of their 

position in life, including their health, functioning, and participation in routines and activities 

compared to their peers. The ILC has been used to study QoL in (D)HH children and 

adolescents in Germany (Hintermair, 2010), Austria (Fellinger et al., 2008) and Norway 

(Overgaard et al., 2021; Aanondsen et al., 2018; Aanondsen et al., 2021).  

The ILC is a multi-informant assessment that can be completed by children, 

adolescents, and young adults aged 6–21 and their parents. For children aged 6–11, the self-

report is administered as an interview. The ILC has seven items that assess the child’s 

physical and mental health, school and family functioning, social contact with peers, 

play/hobbies when alone and overall QoL. Items are rated on a 5-point Likert scale from 

1=“Very Good” to 5=“Very Bad.” The QoL score (LQ0-28) is calculated by multiplying the 

mean of the seven items by seven and subtracting 35, thus obtaining absolute values with a 

range of 0 to 28; higher scores representing better QoL (LQ0-28).  

The original German validation found acceptable internal consistency (α=.63 self-

report; α=.76 parent report) and test-retest reliability (r=.72 self-report; r=.80 parent report) 

for the QoL score (LQ0-28) for community samples. Convergent validity with the Kinder 

Lebensqualität Fragebogen (KINDL) was shown to be moderate. Construct validity based on 

Principal Component Analysis was acceptable for a community and a clinical sample. For 

more details on construct validity, see Mattejat and Remschmidt (2006). The validation of the 

Norwegian self and parent report (Jozefiak et al., 2012) found satisfactory internal 

consistency for adolescents aged 11 and older. For children aged ten and younger, internal 

consistency was somewhat lower. The two-week test-retest reliability for the self-report was 

found to be high. The one-factor model of the ILC based on confirmatory factor analysis 

demonstrated good fit in several samples. Moderate correlations between the KINDL and 

ILC self-report were found, supporting convergent validity. A systematic Norwegian review 

based on five studies of the psychometric properties of the ILC confirmed these findings 

(Kristensen & Hove, 2013). Internal consistency of the ILC-NSL self-report was established 

as acceptable to good and construct validity as acceptable in a small sample (Aanondsen et 

al., 2021).  
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In the current study, we administered the written parent report (ILC-NOR) and the 

self-report versions for children (6–11) and adolescents (12 and older) in both written 

Norwegian and NSL (ILC-NOR and ILC-NSL) 

 

3.2.3 Non-verbal cognitive ability 

The non-verbal cognitive ability of participants recruited through Statped, Tiller 

Upper Secondary School and A.C. Møller School was assessed using the Leiter International 

Performance Scale – Third Edition - Leiter-3 (Roid et al., 2013). It consists of the following 

subtests: Figure Ground, Form Completion, Classification/Analogies, and Sequential Order. 

The composite score for nonverbal IQ is based on the sum of the scaled scores for these 

subtests. Internal consistency (α=.79 to .95) and test-retest reliability (r=.94 to.98) of the 

nonverbal IQ composite score were found to be good (Roid & Koch, 2017; Roid et al., 2013). 

Criterion, concurrent, and construct validity were found to be acceptable to good (Hooper & 

Mee Bell, 2006; Roid & Koch, 2017; Roid et al., 2013). A study by Svensson et al. (2019) 

found significantly higher nonverbal IQ scores in a Scandinavian sample compared to the 

original standardisation (M=108.6, SD=8.4). 

3.2.4 Communication 

At the time of data collection, no validated assessment tools for pragmatic and 

communicative NSL skills were available that could have been completed within the 

timeframe allocated to data collection. The scales and questionnaire described below were 

therefore used as they were feasible. In addition to these, parents were asked to indicate their 

child’s preferred mode of communication (spoken Norwegian, NSL, other spoken or sign 

language or bilingual) in and outside the family. 

SSpoken language skills 

Auditory performance (speech intelligibility and listening skills) was assessed by 

parents completing Categories of Auditory Performance (CAP; (Archbold et al., 1995) and 

Speech Intelligibility Rating (SIR; Allen et al. (2001)). CAP and SIR were frequently used in 

research on follow-up in (D)HH with CIs. The CAP is a single-item scale with a range of 0 to 

7. Level 0 is ‘‘no awareness of environmental sounds’’, and Level 7 ‘‘uses a telephone with a 

known speaker.’’ The SIR is also a single-item scale and has a range of 1 to 5. Level 1 is 
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‘‘connected speech is unintelligible.’’ and 5 ‘‘connected speech is intelligible to all 

listeners’’. Interrater reliability for the Danish version was reported as good (CAP: kappa = 

.785; SIR: kappa = .848;Dammeyer (2010)). The sum of CAP and SIR was calculated for 

each child as the spoken language skills score, higher scores indicating better performance.  

SSign language skills 

Sign language skills were assessed with the Norwegian version of the Sign Language 

Production Scale (SPS) and the Sign Language Understanding Scale (SUS). Dammeyer 

(2010) designed the SPS and SUS as a short screening of sign language skills for research 

purposes. The structure and range of the SUS and SPS correspond to that of the CAP and SIR 

scales. The SPS is based on the SIR scales, i.e., a single-item scale with a range of 1 to 5. 

Level 1 is ‘‘the child does not produce real signs’’ and Level 5 ‘‘the child uses fluent and 

almost conventional correct sign language.’’ The SUS is based on the CAP, i.e., a single-item 

scale with a range of 0 to 7. Level 0 is ‘‘does not react to or does not comprehend signs’’ and 

Level 7 ‘‘is able to participate in long and complex conversations in sign language.’’ The 

interrater reliability of the Danish version was reported to be good (SUS: kappa = .944; SPS: 

kappa = .921; (Dammeyer, 2010)). Criterion validity of the Danish version of the SUS was 

found to be good (r = .905, p< .001; Dammeyer (2010)). No corresponding test was available 

for sign language production. The sum of SUS and SPS was calculated for each child as the 

sign language skills score, higher scores indicating better performance.  

Communicative competence 

Communicative competence was assessed using the validated Norwegian version 

(Bishop, 2011) for the Children’s Communication Checklist Second Edition (CCC-2), which 

was developed by Bishop (Bishop, 1998; Bishop, 2003). The CCC-2 is completed by parents 

and/or teachers. It consists of 10 subscales (7 items per subscale): (A) speech, (B) syntax, (C) 

semantics, (D) coherence, (E) inappropriate initiation, (F) stereotyped language, (G) use of 

context, (H) non-verbal communication, (I) social relations, and (J) interests. Items are rated 

on a 4-point Likert scale from 0=”less than once a week (or never)” to 3=”several times a day 

(or always)”. The first four scales (A-D) assess vocabulary, discourse, and language 

structure; scales E, G, H, and I assess pragmatic language. The General Communication 

Composite (GCC) is based on the sum of the scaled scores for subscales A to H. Cut-off for 

the GCC at 55 (10th percentile of the UK sample) is recommended in the British (Bishop, 
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2003) and Norwegian (Bishop, 2011) manuals. One Norwegian study, however, suggests 

applying a cut-off at 60 (Hollund-Mollerhaug, 2010) and two other studies at 64 (10th 

percentile of the Norwegian sample; (Akselberg et al., 2021; Helland et al., 2009) to increase 

specificity. The internal consistency of the Norwegian CCC-2 is reported as good for the 

subscales ((Cronbach’s α .73 to .89; (Helland et al., 2009)). Specificity of 69.8% and 

sensitivity of 98.1% was found for the cut-off score at 55. For the cut-off score at 64, 

specificity was 86% and sensitivity 90.7% (Helland et al., 2009). A recent systematic review 

on the use of the CCC-2 in Scandinavian countries recommended further research to clarify 

the appropriate cut-off for identification (Reindal et al., under review).  

3.2.5 Background information 

Parents completed a questionnaire about their children’s age, sex, HL, language 

preferences, type of schooling and residence, and attendance of sign language 

classes/intervention programs.  

3.2.6 Translation procedure 

 The translation process of the SDQ and ILC self-report were based on the guidelines 

for cross-cultural adaptation of written self-report measures by Beaton et al. (2000). Due to 

differences in syntax, morphology and prosody of sign languages and their visual nature, the 

necessary adaptations suggested by Roberts et al. (2015) were made. The SDQ and ILC were 

put through several cycles of independent forward and backward translations from written 

Norwegian to NSL and adaptations based on a panel discussion, feedback from a focus group 

and the authors of SDQ and ILC. After the final approval from the respective authors, the 

SDQ-NSL and ILC-NSL were filmed professionally and prepared for interactive online 

administration using Select Survey. For a more detailed description of the translation process 

see paper I (Aanondsen et al., 2019) for the SDQ and paper II (Aanondsen et al., 2021) for 

the ILC. Two independent forward and backwards translations were conducted for the Danish 

SPS and SUS. The author, Jesper Dammeyer, then approved these.  

 

3.3 Procedure 

Information about participating in the study was provided in writing, NSL and spoken 

Norwegian for DHH children and their parents during their first attendance at the deaf school 
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and Tiller Upper Secondary School after the survey had been initiated. According to the 

study's survey procedures, written informed consent was obtained from parents and 

adolescents ≥ 16 years prior to inclusion. Parents of adolescents ≥16 were only invited to 

participate if the adolescents consented to their parents’ participation. The participating DHH 

children responded to the web-based SDQ-NSL, SDQ-NOR, ILC-NSL and ILC-NOR. They 

also answered a question about the usability of the two versions and completed a nonverbal 

cognitive assessment. When the children asked for help with the NSL versions, they received 

support in NSL, whereas the children replying to the NOR versions were assisted in spoken 

Norwegian or sign-supported speech.The administration of the NSL and NOR versions of the 

SDQ and ILC was conducted on two separate occasions with an interval of two days. The 

order of these two administrations was randomised. Parents completed the parent-report of 

the SDQ, ILC and CCC-2. They also completed the single-item scales for the spoken and 

sign language skills and responded to a questionnaire assessing children’s age, sex, HL, 

language preferences, type of schooling and residence, and attendance of sign language 

classes/intervention programs.  

The HH children and their parents received information in written and spoken 

Norwegian while attending a course at Statped. The audiology department sent information 

about the study, forms of consent as well as questionnaires to the other group of HH children 

and their parents. According to the study's survey procedures, written informed consent was 

obtained from parents and adolescents ≥ 16 years before inclusion. The participating HH 

children responded to the paper and pencil version of the SDQ-NOR and ILC-NOR. Parents 

also responded to the same questionnaire as the DHH group’s parents.  

 

3.4 Ethics  

The Regional Committee for Medical and Health Research Ethics approved the study 

(reference number: 2015/1739/REK midt). Written informed consent was obtained from all 

parents and adolescents older than 16 years prior to inclusion. Verbal informed consent was 

obtained from children under the age of 16 years. The participants were informed that they 

could withdraw from the study at any time. Appropriate support and counselling were 

available to participants who experienced stress during data collection.  
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3.5 Statistical analysis 

For the study in paper I, 17 of the 49 parent-reports (34.7%), nine of the 49 SDQ-NSL 

self-reports (18.4%) and three of the 49 SDQ-NOR reports (6.1%) were not completed. These 

missing cases were excluded from analyses. There were no missing items as YouthInMind 

requires a response to all items on the SDQ in web-based administrations. For the study in 

paper II, eight of 51 parent-reports (15.7%) and seven of the 56 ILC-NSL self-reports 

(12.5%) were not completed. These missing cases were excluded from analyses. Missing 

values on five cases were substituted using expectation maximisation (Dempster et al., 1977). 

In paper III, we handled missing values using multiple imputation. Details on both missing 

cases and values for all variables involved can be found in Table B1 in Appendix B in paper 

III. We assumed data to be missing at random (MAR) when they were not structurally 

missing. Examples of structurally missing data were CCC-2 GCC for those who did not 

speak in complete sentences, SDQ-NSL, ILC-NSL and sign language skills for those not 

using sign language. First, we imputed all missing values; then we deleted the imputed values 

in the positions where they were structurally missing. 

Independent samples t-tests were used to examine boys’ and girls’ mean score 

differences on the SDQ in paper I, gender differences in item and scale mean scores for the 

ILC scores in paper II and for group differences between (D)HH and TH children for SDQ 

and ILC scores in paper III. Differences between (D)HH children’s spoken and sign language 

skills were analysed using paired sample t-tests in paper II. Bootstrapped confidence intervals 

were calculated using the bias corrected and accelerated method and B=1000 bootstrap 

samples for paper II.  Dillon−Goldstein’s rho (DG rho) was used to assess internal 

consistency (papers I and II) because of the limitations of Cronbach’s α, such as assumptions 

of uncorrelated errors, tau-equivalence, and normality (Aitken et al., 2015; Niclasen et al., 

2013; Yanyun & Green, 2011). DG rho was interpreted as acceptable at .6 to .7 and as good 

when > .7. We also calculated Cronbach’s α, including bootstrapped confidence intervals for 

comparison with other studies for paper II. Test-retest reliability based on intraclass 

correlations (ICC) was calculated using a two-way random effects model (paper I). ICCs 

were also used to evaluate associations between the scale and item scores of the two self-

reports (ILC-NSL and ILC-NOR) in paper II. ICC values of less than .5 were considered 
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poor, .5−0.75 was acceptable, .75−0.9 was good and greater than .90 was considered 

excellent reliability (Koo & Li, 2016). Spearman’s rank correlation coefficient was used to 

compare total score, subscales and items between the SDQ-NSL and SDQ-NOR (paper I) and 

to assess multi-informant correlations between parent- and self-reports of the SDQ and ILC 

(papers I and II). 

To handle the small sample sizes and estimate construct validity of the SDQ and ILC 

self-report versions (papers I and II), we performed Partial Least Squares Structural Equation 

Modelling (PLS-SEM). PLS-SEM is regarded as a robust method when dealing with small 

sample sizes as it is nonparametric and makes fewer distributional assumptions. PLS-SEM, 

however, is mostly used for exploratory purposes because it lacks goodness of fit measures. 

We established factor loadings and discriminant validity (average variance extracted - AVE) 

as suggested by Hair et al. (2016). Standardized factor loadings greater than .4 were 

considered acceptable (Mehmetoglu & Jakobsen, 2017). Factors with AVE scores greater 

than .5 were regarded as satisfactory for convergent/discriminant validity. However, Fornell 

and Larcker (1981) argue that AVE > .4 can be treated as acceptable if composite reliability 

is above .6. We also performed CFA with the weighted least squares means and variances 

(WLSMV) estimation method for categorical variables to confirm the original factor structure 

of the SDQ and ILC for both self-report language versions (papers I and II). The chi-squared 

test, the normed chi-square (χ2/df), the root mean square error of approximation (RMSEA), 

comparative fit index (CFI) and Tucker-Lewis Index (TLI) were used to assess model fit. A 

non-significant chi-square test, CFI and TFI > .9, RMSEA < .1 were considered indicators of 

acceptable goodness of fit according to Mehmetoglu and Jakobsen (2017), whereas CFI and 

TFI > .95 and RMSEA <.05 were considered as indicators of good model fit (Hu & Bentler, 

1999). A normed chi-square of <2.0 was considered acceptable for this study, although others 

have reported acceptable ratios as high as 5.0 (Hooper et al., 2008). Standardized factor 

loadings greater than .4 were considered acceptable (Mehmetoglu & Jakobsen, 2017).  

A contingency table was computed for comparing the total score of DHH children 

within the normal, sub-clinical and clinical ranges for the SDQ-NSL and SDQ-NOR (paper 

I), as well as the concordance between the two self-reports. Based on Fagerland et al.’s 

(2017) recommendation, we computed a contingency table and used Fisher’s exact test to 

examine the association between the DHH children’s preferred mode of communication in 
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everyday life and their preference for the SDQ-NSL or SDQ-NOR. Further contingency 

tables, including Kruskal-Wallis equality-of-populations rank tests, were computed for the 

DHH children’s spoken as well as their NSL skills and their preference for the SDQ-NSL or 

SDQ-NOR.  

Associations between HL, communication, mental health and QoL were investigated 

using linear regression with mental health and QoL as dependent variable and communication 

and HL as independent variables (paper III). All regression analyses were adjusted for age 

and gender.  

Descriptive analyses in paper I were conducted in IBM SPSS Statistics version 25. 

Confirmatory Factor Analysis (CFA) for paper I and II were performed in MPlus version 8. 

All other analyses were conducted in Stata/SE for Windows, versions 14.2 and 17.0. PLS-

SEM, including AVE, was conducted in Stata by applying the module for PLS-SEM 

Venturini and Mehmetoglu (2017). Two-sided p-values < .05 were taken to indicate statistical 

significance, and 95% confidence intervals (95% CI) were reported where relevant. However, 

p-values between 0.01 and 0.05 should be interpreted with caution due to multiple 

hypotheses. 
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4 Results 
Paper I 

Validation of the Strengths and Difficulties Self-Report in Norwegian Sign Language 

The main aim of the study was to examine the psychometric properties (internal 

consistency, test-retest reliability and construct validity) of the SDQ self-report in written 

Norwegian and NSL for (D)HH children and adolescents. In addition to this, we studied the 

usability of the two language versions according to the children and adolescents.  

A descriptive summary of the mean scores for the SDQ total scores and subscale 

scores can be found in Figure 6 for self-reports (NOR and NSL) and the parent-report.  

 

 

Fig. 6. Mean scores for total score and subscale scores for self-reports (NOR and NSL) and parent-report. SDQ 
Strengths and Difficulties Questionnaire possible range of score 0-40 for total score and 0−10 for each 
subscale. Norwegian cut-off scores for self-report (≥ 90 percentile): Emotion = 6, Conduct = 5, Hyperactivity = 
7, Peer Problems = 5, Pro-social = 4, Total score = 18; SDQ-NSL SDQ self-report in Norwegian Sign 
Language; SDQ-NOR SDQ self-report in written Norwegian; SDQ-P parent-report.  

 

Internal consistency was established as acceptable to good for all subscales of the 

SDQ-NOR and SDQ-NSL (Paper I, Table 4). The lowest, but still acceptable internal 

consistency based on DG rho was found for Peer Problems (SDQ-NSL and SDQ-NOR) and 
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Pro-Social Behaviour (SDQ-NSL). Test-retest reliability for the SDQ-NSL was found to be 

acceptable based on ICCs for all subscales as well as Total Difficulties (Paper I, Table 5). 

Test-retest reliability for the SDQ-NOR ranged from poor (Pro-Social Behaviour), to 

acceptable (Hyperactivity-Inattention and Peer Problems) and good (Emotional Problems, 

Conduct Problems and Total Difficulties) based on ICCs.  

Spearman rank correlations between parent-report and the two self-report versions 

varied from r =-.029 (SDQ-NOR)/r = .026 (SDQ-NSL) for Pro-Social Behaviour to r = .400 

(SDQ-NOR)/r = .521 (SDQ-NSL) for Emotional Problems and were all non-significant 

except for Emotional Problems (Paper I, Table 10). Spearman rank correlations between the 

two language versions for Total Difficulties and all subscales were highly significant at 

p<.001 (Paper I, Table 9). The correlations for Emotional Problems, Peer Problems, and 

Total Difficulties were in the “good” range, while Conduct Problems, Hyperactivity-

Inattention and Pro-Social Behaviour demonstrated acceptable correlations. 

Construct validity was based on CFA and PLS-SEM. Best fit was obtained for the 

proposed five-factor model for both language versions, although not all fit indices reached 

acceptable levels (Paper I, Table 8).  

Forty-four-point nine percent (22/40) of the DHH children indicated a preference for 

the SDQ-NOR. The SDQ-NSL or a combination of the signed and written self-report were 

the preferred choice of 30.6% (15/40).  

 

Paper II 

Psychometric properties of the Inventory of Life Quality in Children and Adolescents in 

Norwegian Sign Language 

The main aim of the study was to examine the psychometric properties (internal 

consistency and construct validity) of the ILC self-report in written Norwegian and NSL for 

DHH children. We also wanted to study the usability of the two versions according to the 

children and multi-informant correlations. 

A descriptive summary of the mean scores for the QoL score (LQ0-28) and item 

scores can be found in Figure 7 for the self-reports (NOR and NSL) and the parent-report. 
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Fig. 7. Mean scores for the QoL score and item scores for self-reports (NOR and NSL) and parent-report. ILC 
the Inventory of Life Quality in Children and Adolescents: range of item scores 1–5, 1=high QoL; QoL score 
(LQ0-28): range 0–28, 28=high QoL; ILC-NSL ILC self-report in Norwegian Sign Language; ILC-NOR SDQ 
self-report in written Norwegian; ILC-P parent-report 

 

Internal consistency based on DG rho and Cronbach’s α was found to be acceptable to 

good for both language and age version (Paper II, Table 4). The ICCs between the LQ0-28 of 

the ILC-NSL and ILC-NOR were highly significant at p<.001 for the complete sample, as 

well as for the adolescent version, but not for the child version (Paper II, Table 5). The items 

on the adolescent versions were all significantly correlated, moderately to strongly (.441–

.867), while none of the items on the child versions correlated significantly. For construct 

validity all factor loadings (λ) of the PLS-SEM were above the recommended .4 for both 

adolescent versions and the complete sample (Paper II, Table 6), but not for the child 

versions. AVE was above the recommended .4 while composite reliability was above .6 for 

both language versions and ages, thereby indicating an acceptable fit. Supplementary CFA 

analyses supported these findings (Paper II, Appendix C).  

Spearman rank correlations varied from r = -.281 (ILC-NOR)/r =-.245 (ILC-NSL) for 

the child self- and parent-reports to r = .319 (ILC-NOR;)/.511 (ILC-NSL) for the adolescent 

self- and parent-reports (Paper II, Table 7a and b). Fifty-four-point nine percent (26/48) of the 
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DHH children indicated a preference for the ILC-NOR. The ILC-NSL or a combination of 

the signed and written self-report were the preferred choice of 39.9% (19/48).  
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Paper III 

Deaf and hard-of-hearing children and adolescents' mental health, Quality of Life and 

communication  

The main aims of this study were to compare the mental health and QoL of DHH, HH and 

TH children to each other based on self- and parent-report and to examine associations 

between HL/communication and mental health/QoL.  

A descriptive summary of the mean scores for mental health, QoL and communicative 

competence can be found in Figure 8 for DHH, HH and TH children and adolescents and 

their parents.  

We found no significant differences between DHH and HH children for self-reported (ß .-

.548; CI: - -4.25 to 3.15; p:.767) and parent-reported mental health (ß -.704; CI: -3.17 to 1.76; 

p: .572) or self-reported (ß .232; CI: -1.54 to  2.00; p:.795) and parent-reported QoL (ß 1.15; 

CI: -.64 to 2.94; p: 0.205). DHH and HH children and adolescents and their parents reported 

significantly more mental health problems on the SDQ than TH children and adolescents. 

Parents of both DHH and HH children and adolescents reported significantly lower QoL than 

parents of TH children (Paper III, Tables 3 and 5). Based on the Norwegian cut-off score for 

the self-reported SDQ, 17.2% of the HH and 19.0% of the DHH children and adolescents 

were within the clinical range on the SDQ-NOR, while 15.9% of the DHH children and 

adolescents were in the clinical range on the SDQ-NSL, compared to 8.7% of the TH 

children and adolescents in van Roy et al.’s (2006) study. Significant regression coefficients 

were found for communicative competence and parent-reported mental health (ß .-.98; CI: - -

.15 to -.05; p:.<.001) and QoL ß .10; CI: .07 to .13; p:.<.001; Paper III, Table 4).  
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Fig. 8. Mean scores for DHH, HH and TH children and their parents on the SDQ, ILC and CCC-2. SDQ 
Strengths and Difficulties Questionnaire, range of score 0-40 for total score, Norwegian cut-off score for the 
total score of the self-report (≥ 90 percentile): 18; ILC the Inventory of Life Quality in Children and 
Adolescents: range of QoL score (LQ0-28): range 0–28, 28=high QoL; CCC-2 Children's Communication 
Checklist version 2 based on the General Communication Composite; range 0-168; a GCC score of 83 equals 
the mean or 51st percentile, while a GCC score of 61 equals the 15th percentile; DHH NSL deaf and hard-of-
hearing children and adolescents’ scores on the NSL self-reports; DHH NOR deaf and hard-of-hearing children 
and adolescents’ scores on the written self-reports; HH NOR hard-of-hearing children and adolescents’ scores 
on the written self-reports; TH NOR typically hearing children and adolescents scores on the written self-
reports; DHH P parents of DHH children and adolescents; HH P parents of HH children and adolescents; TH P 
parents of typically hearing children and adolescents 
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5 Discussion 
5.1 Main findings 

This thesis aimed to translate generic measures for mental health and QoL into NSL 

for (D)HH children and adolescents and to study the psychometric properties of both the 

written and NSL versions. Both written and NSL measures were then used to gain a better 

understanding of both DHH and HH children and adolescents’ mental health and QoL 

compared to TH children and adolescents. In addition to this, associations between 

communication, degree of HL, mental health and QoL were explored.  

To summarise, so far, internal consistency and test-retest reliability of the written and 

NSL self-report of the SDQ seem promising despite some issues concerning the Pro-Social 

subscale. Even though construct validity of the proposed five-factor model was confirmed, 

acceptable levels were not reached for all fit indices. The two self-report versions correlated 

significantly with each other except for the subscale Pro-Social behaviour. Regarding the 

written and NSL self-report versions of the ILC, composite reliability and construct validity 

were also promising for both the child and adolescent versions. Agreement between self- and 

parent-report on QoL was low, especially for the child versions. More DHH adolescents 

indicated a preference for the written versions of the SDQ and ILC than for the NSL version 

or a proposed combination of the two. The majority of DHH children, however, preferred the 

NSL version of the ILC. DHH and HH children and adolescents and their parents reported 

more mental health problems than TH children and adolescents. Furthermore, a prevalence 

for mental health problems about twice as high as for TH children and adolescents was found 

for DHH and HH children and adolescents based on both self-report versions. Parents of 

DHH and HH children reported significantly lower QoL in their children than parents of TH 

children, while DHH and HH children did not rate themselves differently from their TH 

peers. Degree of HL was not associated with either mental health or QoL for self- and parent-

reports. Communicative competence, however, was found to be associated with parent-

reported mental health and QoL.  
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5.2 General discussion 

5.2.1 Validation of the SDQ 

Acceptable levels of internal consistency based on composite reliability (DG rho) 

were found for the total problem scale and all subscales for both the written and NSL self-

report. Internal consistency was somewhat higher than in other studies based on Cronbach’s α 

but more similar to that found in Aitken et al.’s (2015) study based on composite reliability 

(Raykov’s correlation coefficient). This is likely due to the known tendency of Cronbach’s α 

to underestimate internal consistency due to its limitations ((assumptions of uncorrelated 

errors, tau-equivalence, and normality; (Aitken et al., 2015; Niclasen et al., 2013; Yanyun & 

Green, 2011)). Internal consistency for Peer Problems in our study was higher than in both 

the original validation and the validation of the SDQ in British Sign Language(BSL). Roberts 

et al. (2015) suggested that peer problems due to communication barriers are more common 

and could explain the low internal consistency of the subscale (Peer Problems) found in their 

validation of the SDQ in BSL. As composite reliability for Peer Problems was higher in our 

study, it does not seem likely that challenging communication with peers has impacted on the 

reliability of the Peer Problem scale in our sample. A possible explanation might be that the 

data in our study were collected while all DHH children and adolescents attended deaf 

school, i.e. were in a deaf environment where they could communicate easily. This is 

supported by the queries of several participants, who asked if they were to answer the 

questions based on their experience at home in a mainstream setting or during their stay at the 

deaf school. Overall, internal consistency for the SDQ-NSL and SDQ-NOR were found to be 

acceptable and, to some degree, even better than those found in the original validation 

(Goodman, 2001). 

Test-retest reliability was established as acceptable for the total scale and all subscales 

of the SDQ-NSL. Test-retest reliability for the SDQ-NOR, however, was somewhat higher 

than for the SDQ-NSL for the total score and all subscales except for the Pro-Social Scale, 

which was poor. A reason for this might be that the written version is more neutral than the 

NSL version, which is dependent on the presenter’s speed, intensity of articulation and facial 

expressions (Roberts et al., 2015). This, in turn, might have affected the DHH children and 

adolescents’ responses even though the SDQ-NSL was presented by the same online survey. 

As Cornes and Brown (2012) only administered the SDQ in Australian Sign Language for 
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retest reliability in their study, but not the written SDQ, we cannot compare our results to 

other studies. Test-retest reliability in our study was lower than that found by Cornes and 

Brown (2012). Their retest was administered with an interval of 2 days compared to our 15 

weeks, which is a likely explanation. The lower test-retest reliability in our study might 

reflect actual changes in mental health symptoms as the participants are instructed to base 

their replies on the last six months. However, even with the 15-week interval, the test-retest 

reliability was acceptable.  

Cross-informant correlations in our study were lower than those reported for the 

original validation (Goodman, 2001) and those reported by Cornes and Brown (2012) for 

DHH adolescents. We did, however, find the same pattern of cross-informant correlations, 

with correlations between parent- and self-report being lower for the self-report in NSL than 

that in written Norwegian. A reason for this could be the differences in neutrality between 

NSL and written Norwegian, mentioned previously. The wording of the parent-report and 

written self-report is, therefore, more similar than the parent-report and SDQ-NSL. The lower 

correlations found for our DHH sample compared to TH children and their parents might also 

be an indication of the TH parents’ lack of awareness of the experiences of their DHH 

children. This is supported by Roberts et al.s (2015) study reporting higher correlations 

between DHH children and their DHH parents than between DHH children and their TH 

parents. It is also essential to keep in mind that we do not expect mean correlations higher 

than .25 (Achenbach et al., 1987) for parents and children, as symptoms and behaviour are 

influenced by differences in settings. This in turn reinforces the necessity of the multi-

informant perspective. Correlations between the SDQ-NOR and SDQ-NSL demonstrated a 

close correspondence between the two versions for the total score and subscale scores. 

Correlations found in our study were higher than those reported by Cornes and Brown 

(2012). Construct validity of the proposed five-factor model received the most support, 

although it did not reach acceptable levels for all goodness of fit indices. The small sample 

size might be an explanation for this. However, other validation studies have reported similar 

goodness of fit indices, especially for the self-report (Roberts et al., 2015).  

Almost 45% of the DHH children and adolescents indicated a preference for the 

written SDQ, whereas about 30% stated a preference for the NSL version or a potentially 

combined version. The remaining 25% did not answer the question or did not have a personal 
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preference. In addition, the DHH children and adolescents’ spoken or sign language skills or 

preferred language as indicated by their parents were not associated with their preference for 

either the written or NLS versions. During administration, however, several DHH children 

commented on the time-consuming nature of the video presentation in NSL, which is likely 

to have affected their choice.  

To summarise, the SDQ self-report was successfully translated into NSL while taking 

linguistic and cultural aspects into account that are specific to translations from a written to a 

visual language. Further, the reliability and validity of the SDQ-NSL are broadly similar to 

other translated versions. Overall, this supports usability and the possibility of administering 

the written and NSL reports simultaneously without limiting reliability or construct validity. 

 

5.2.2 Validation of the ILC 

Internal consistency was confirmed as good for both language and age versions based 

on DG rho and Cronbach’s α. Cronbach’s α demonstrated lower consistency for both 

language and age versions than DG rho, hereby confirming the known tendency to 

underestimate internal consistency due to its limitations (assumptions of uncorrelated errors, 

tau-equivalence, and normality ((Aitken et al., 2015; Niclasen et al., 2013; Yanyun & Green, 

2011)). As we estimated internal consistency using both measures, we were able to attribute 

differences to methodological choices. Internal consistency was lowest but still good for both 

the child versions (written and NSL) and especially low for the NSL version. This accords 

with the validation of the Norwegian version (Jozefiak et al., 2012). Relative cognitive 

immaturity in younger children and less age-appropriate formulation of items have been 

suggested as possible explanations. (Jozefiak et al., 2008; le Coq et al., 2000). Conijn et al. 

(2020) found that children as young as seven could provide valid and consistent self-report on 

a QoL measure with a 3-point-scale, whereas 8-year-olds struggled more on a version with a 

5-point-scale. As the ILC is rated on a 5-point-scale, this might have affected internal 

consistency for the child versions. For our study, less familiarity with NSL might be another 

factor that could explain the difference in internal consistency between the NSL and written 

version for children, which is also visible in the lower sign language skills scores for the 

children compared to the adolescents.  
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Cross-informant correlations for parent-report and adolescents’ written self-report 

were similar to those found in the original Norwegian validation (Jozefiak et al., 2012) and 

somewhat higher for the NSL self-report. Whereas we found the opposite for the SDQ, where 

cross-informant correlations were higher for the written SDQ than for the SDQ-NSL. This 

could be due to the inherent differences between the neutrality of the two languages 

previously mentioned. Alternatively, as the adolescents in this study (study II) were older 

than the children and adolescents in study I, they are likely to have had better sign language 

skills as they have spent more time in settings where NSL is used. Cross-informant 

correlations between DHH adolescents and their parents were somewhat higher in Overgaard 

et al.’s (2021) study than ours and the original validation (Jozefiak et al., 2012). For children, 

however, the cross-informant correlations were negative and non-significant for both 

language versions. None of the cross-informant correlations at item level were significant in 

contrast to the original Norwegian validation (Jozefiak et al., 2012). Several other authors 

report low agreement between DHH children and their parents (Chmiel et al., 2000; Fellinger 

et al., 2008; Warner-Czyz et al., 2009). Others have suggested that as parents and DHH 

children and adolescents do not necessarily share the same mode of communication, this 

might affect the parents’ insight into their children’s mental and physical health as well as 

their situation in school, with friends and during leisure activities (Fellinger et al., 2008). 

Several aspects of QoL, such as self-esteem, friends and family, seem less observable to 

parents (Warner-Czyz et al., 2009), which emphasises QoL as a subjective concept. Others 

have suggested that TH parents might rate their (D)HH children and adolescents’ QoL based 

on their own experiences, values and expectations (Pardo-Guijarro et al., 2015). Overall, the 

low cross-informant correlations combined with the validity of self-reports even in young 

children highlight the importance of the self-report as the authentic QoL measure (Conijn et 

al., 2020; Holte et al., 2014; Landgraf et al., 2018).  

Correlations between the two language versions for adolescents were high for both 

item and QoL scores indicating a close correspondence between the two versions for this age 

group. Associations in the study were higher than expected based on comparisons of written 

and sign language questionnaires on mental health (Cornes & Brown, 2012; Cornes et al., 

2006). Associations between the two language versions were, however, non-existent for 

children. A reason for this might be the significantly lower sign language skills in this age 

group. As the child version is designed for individual administration as a conversation, the 
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items are wordier, resulting in longer sign language utterances. The combination of these two 

facts might have made the ILC-NSL version especially difficult to understand, although the 

children themselves expressed a preference for this language version. A different reason 

could be the inconsistency found in 8-year-old children’s answers to QoL measures on a 5-

point-scales (Conijn et al., 2020), which may have affected the results of our study. During 

administration, several DHH children asked if they were to answer the items related to school 

and friends as they were at their local school or the deaf school. As they rated their QoL 

shortly after arrival and then again, a couple of days later, the low correlations may be due to 

an actual change in QoL on some of the domains. Problems with the translation of the ILC 

child version could be another reason. Still, as rigorous forward and backward translations 

and an expert panel and focus group were employed, this is not very likely.  

Construct validity of the proposed one-factor model was acceptable based on PLS-

SEM for both language and age versions. In contrast, some of the goodness of fit indices on 

the CFA did not reach acceptable levels. Differences between the fit indices for the PLS-

SEM and the CFA are likely due to the small sample size (Hair et al., 2016).  

Even though the DHH children had lower sign language skills than the adolescents, 

47.6% indicated a preference for the sign language version or the possibility of a combined 

version; 38.1% preferred the written version. On the other hand, among the adolescents, 

66.7% preferred the written version, and 33.3% the NSL version or the possibility of a 

combined option. We assume that this might be due to the time-consuming nature of the 

video presentation in the NSL versions and the likely higher level of literacy in adolescents. 

However, as associations between the child self-reports were low and the majority indicated a 

preference for the NSL version, it is also possible that the children were struggling more with 

the written than the NSL version. 

To summarise, the ILC self-report was successfully translated into NSL while taking 

into account linguistic and cultural aspects specific to translations from a written to a visual 

language. Further, composite reliability and construct validity of the child and adolescent 

versions in both NSL and written Norwegian have been confirmed, supporting applicability. 

However, the non-existent associations between the two language versions for children make 

a combination of the two language versions questionable. A focus group with DHH children 

aged six to eleven should be established and consulted to address this issue. One could also 
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consider administering the adolescent version with its simpler language to see if this would 

improve the psychometric properties in another validation. 

 

5.2.3 Mental health, QoL and communication in DHH and HH children  

We found no significant differences between the mental health of DHH and HH 

children and adolescents in our study, which is in accordance with previous studies 

(Dammeyer, 2010; Fellinger et al., 2008; Fellinger, Holzinger, Sattel, et al., 2009; 

Hintermair, 2007; Theunissen, Rieffe, Kouwenberg, et al., 2014). The lack of difference is 

further supported by the lack of associations between degree of HL and mental health found 

in this study. Both DHH and HH children and adolescents and their parents reported more 

mental health problems than TH children and adolescents and their parents. This is in 

accordance with several studies and systematic reviews (Fellinger et al., 2008; Stevenson et 

al., 2015; Theunissen, Rieffe, Netten, et al., 2014) as well as a recent Norwegian study 

(Overgaard et al., 2021).  

We estimated the prevalence of mental health problems only based on the cut-off 

scores for the self-report, as to the best of our knowledge, there are no Norwegian cut-off 

scores available for the parent-report. The Norwegian cut-off scores commonly used are 

based on the self-report (Rønning et al., 2004). As others have shown differences for cut-off 

scores between both parent- and self-reports on the SDQ (van Roy et al., 2010) and 

differences between countries (Stevanovic et al., 2017), we did not want to apply cut-off 

scores from other countries or informants. The tendency of Norwegian parents to report fewer 

symptoms than parents in other countries has been reported on several measures (Helland et 

al., 2009; Reindal et al., under review; Rescorla et al., 2007). DHH and HH children and 

adolescents reported a prevalence of mental health problems about twice as high as their TH 

peers (van Roy et al., 2006) on both the written and NSL self-report versions. The elevated 

prevalence is in accordance with several international studies (Dammeyer, 2010; Fellinger, 

Holzinger, Sattel, et al., 2009; Stevenson et al., 2015; Theunissen, Rieffe, Netten, et al., 2014; 

van Gent et al., 2007), if not quite as high as in some of these. The extent of parental support 

in the Nordic countries has previously been suggested as a protective factor for (D)HH 

children’s mental health (Mejstad et al., 2009) and might have contributed to a lower 
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prevalence in our sample. The prevalence of mental health problems in the clinical range also 

accords with a recent Norwegian registry study (Oerbeck et al., 2021).  

The higher prevalence of mental health problems in (D)HH children and adolescents 

continues despite changes in education policies, technological advances, UNHS and early 

intervention (Roberts et al., 2015), which were thought to improve outcomes. Therefore, the 

elevated prevalence of mental health problems and challenges in using written measures 

emphasise the need for targeted early intervention, specialised mental health services and 

assessment in sign language.  

The DHH and HH children and adolescents in our study rated their QoL as similar to 

their TH peers. The lack of differences between the DHH and HH children and adolescents in 

our studies are not surprising as other studies comparing QoL in DHH with HH (Fellinger et 

al., 2008) and those examining the degree of HL on QoL (Hintermair, 2010; Qi et al., 2020; 

Reeh et al., 2008) reach similar conclusions. The lack of differences observed between 

(D)HH and TH children in our study accords with some studies (Fellinger et al., 2008; 

Hintermair, 2010; Qi et al., 2020), but is in contrast to others, among them two recent 

Norwegian studies (Haukedal et al., 2020; Overgaard et al., 2021). In Haukedal et al.’s (2020) 

study, (D)HH children with CI reported significantly lower QoL than TH children; however, 

they did rate their QoL as better than their parents (Haukedal et al., 2018). The (D)HH 

children in Haukedal et al.’s (2020) study rated their QoL especially low on the social and 

school subscales. As most of our data were collected while the participants were in settings 

with other (D)HH children, adolescents and adults, their school and social subscale ratings 

might have been positively influenced. The (D)HH adolescents in Overgaard et al.’s (2021) 

study were older than the (D)HH children and adolescents included in our study. As age and 

QoL are negatively correlated (Jozefiak et al., 2009; Pardo-Guijarro et al., 2015; Aanondsen 

et al., 2018), this is likely to have impacted their ratings. In accordance with some studies, the 

parents rated their (D)HH children and adolescents’ QoL as lower than parents of TH 

children and adolescents (Fellinger et al., 2008; Haukedal et al., 2018; Haukedal et al., 2022; 

Overgaard et al., 2021). As explanations for these observed differences between informants, 

the subjective and less observable aspects of QoL have been suggested as well as possible 

communication problems or differences in perspective (Fellinger et al., 2008; Pardo-Guijarro 

et al., 2015; Warner-Czyz et al., 2009). Upton et al. (2008) found that parents of TH children 
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from community samples report higher QoL than their TH children, whereas parents of TH 

children from clinical samples report lower QoL than their children. It may therefore seem 

that differences observed between TH parents and their DHH children can be understood 

within this framework.  

We found associations between mental health and communicative competence. 

Associations were only found for the parent-report of mental health. A possible explanation 

for the differences in associations between communicative competence and other language 

measures might be that spoken and sign language skills are based on the sum of two single-

item scales. They are, therefore, very rough measures and might not distinguish well between 

different levels of language skills. The high mean average score and small standard deviation 

on spoken language skills support this hypothesis. Parents may also overestimate their (D)HH 

children’s spoken language skills on these single-item scales. On measures of communicative 

competence, however, parents rated their DHH children and adolescents at the 8th percentile 

and HH at the 16th percentile (Bishop, 2011), respectively, compared to TH norms indicating 

a significant delay compared to their TH peers. Others have also found associations between 

both sign and spoken language skills and parent-reported mental health (Dammeyer, 2010; 

Hintermair & Korneffel, 2013; Stevenson et al., 2010; Theunissen, Rieffe, Kouwenberg, et 

al., 2014; VanOrmer et al., 2019). Associations between communicative competence and 

QoL were also found for parent-reported QoL only. Positive associations like these have also 

been reported for spoken (Haukedal et al., 2020; Haukedal et al., 2018; Haukedal et al., 2022) 

and sign language skills (Kushalnagar et al., 2011) in some studies. Several authors point out 

the difficulties in assessing (D)HH children and adolescents’ communication and language. 

Early studies have focused mainly on the acquisition of vocabulary or other standardized tests 

conducted in one-to-one settings, not representing language use in real-life settings. Several 

authors, however, now stress the importance of assessing social communication, including 

pragmatic and nonverbal skills (Crowe & Dammeyer, 2021; Haukedal et al., 2022; Holzinger 

et al., 2020; Kermit, 2010)}. The necessity to do so is supported by Yoshinaga-Itano et al.’s 

(2015) study that (D)HH with age-appropriate vocabulary still were delayed in their 

pragmatic language skills. Inclusion criteria for samples vary across studies regarding 

cognitive ability, mode of communication, additional disability, parental SES, aetiology of 

HL, which makes it challenging to conclude.  
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5.3 Strengths and limitations 

A major strength of this thesis is the representative sample of signing DHH children 

and adolescents from central and northern Norway, even though it is small. Further strengths 

are the use of well-established and validated generic measures for mental health and QoL and 

their translation into NSL based on thorough procedures while taking linguistic and cultural 

aspects into account. The validated NSL-versions of the SDQ and ILC are now available free 

of charge for clinical and research purposes according to agreements with the copyright 

holders. Moreover, the SDQ has been used in several studies on (D)HH children and 

adolescents’ mental health as well as in a meta-analysis (Stevenson et al., 2015), which 

enabled us to compare our findings. Further, using the SDQ and ILC with both self-and 

parent-report ensured a multi-informant perspective and provided access to self-reported QoL 

as a “gold” standard for QoL research. Besides, including measures of communicative 

competence and non-verbal cognitive ability, as well as information about aetiology and 

degree of HL, age at detection, additional disabilities, and type of school, provided a 

thorough description of the participants. A strength of paper III is the comparison of a DHH 

and HH sample, as research on HH children and adolescents with less severe HL is especially 

scarce. As we did not exclude (D)HH children and adolescents with additional disabilities or 

low cognitive functioning, our samples are representative of the heterogeneity in the (D)HH 

population. It could, however, be argued that the heterogeneity is a limitation as it makes it 

more challenging to conclude due to the complexity of variables affecting outcomes. 

A major limitation is the small sample size owing to the small Norwegian population 

and the low prevalence of moderate to profound PCHL. The small sample size affected the 

choice of statistical analyses, as well as statistical precision and generalisability. Measures 

were taken to compensate for this, such as including PLS-SEM for analysis of factor structure 

and providing 95%-CIs. The need to limit the number of variables because of the small 

sample size also hindered the analyses of subscales on both the SDQ and ILC in study III. 

These subscales could have provided valuable insight into important subdomains such as 

school, friends and physical health (Fellinger et al., 2008; Haukedal et al., 2020; Haukedal et 

al., 2018). Another issue concerning our sample is the overrepresentation of girls, especially 

in studies I and II, as gender is associated with score differences for mental health and QoL 

and might have influenced our results. Therefore, age and gender were included as covariates 
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in paper III. In paper I, independent sample t-tests demonstrated no gender differences for 

either total scores or subscale scores on the SDQ. In paper II, however, girls were found to 

rate their QoL significantly lower than boys on the written ILC. As the (D)HH children and 

adolescents did not rate their QoL significantly lower than TH peers, this does not seem to 

have affected the results. Yet another issue related to our sample is the low response rate of 

16% in the sample recruited by post through the audiology department, compared to 96% for 

the other HH sample and 87% for the DHH sample. A possible reason for this is that several 

non-responders might already have been included while attending deaf school or the course at 

Statped. Another reason could be that parents received invitations to participate in another 

national study on mental health and QoL in (D)HH children around the same time using some 

of the same measures. They might have either thought they had participated already or felt 

overwhelmed by the number of invitations.  

A further limitation is the amount of time passed since data were collected between 

2016 and 2018. In the meantime, several factors have changed that might influence mental 

health and QoL outcomes. The deaf school has been re-organised after data collection with 

part-time students no longer attending school in the same building as the full-time students, 

hereby no longer having the same access to other signing peers. The pandemic has also 

impacted the mental health of both TH and (D)HH children and adolescents (Wright, H., et 

al., 2021). The results of our study are, therefore, not representative of (D)HH children’s 

current situation.  

For study III, the lack of a group of matched TH children and adolescents for 

comparison is another limitation. In addition, the data of the TH samples we used for 

comparison were collected 12 and 15 years before our study, respectively, for the ILC and 

SDQ. Again, this might have caused secular effects. However recent research (Jozefiak et al., 

in press) showed stable QoL on the ILC over a span of 13 years in TH Norwegian 

adolescents.  

Concerning the translation of the ILC and SDQ, a major limitation is the lack of 

including (D)HH children in the focus group. With the considerable heterogeneity in mind 

regarding sign language skills, it was especially challenging to reach a consensus on a version 

that would be accessible to as many of the (D)HH children and adolescents as possible. 

Including (D)HH children and adolescents with varying NSL skills in the focus group could 
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have supported this process. It might also have helped shed light on the lack of associations 

between the written and NSL child versions of the ILC or avoid it altogether. Unfortunately, 

including (D)HH children and adolescents in the focus group would have excluded them 

from participation in our study, further reducing the number of potential participants in this 

small population. Establishing a focus group at this point to re-examine the child versions of 

the ILC is, however, highly recommended.  

In addition, all assessment of language and communicative competence was parent-

reported. As almost all parents in our sample were TH, they started with NSL acquisition at 

the same time as their DHH children. As DHH children’s sign language skills often are better 

than their parents, this might have led to the parents overestimating their children’s NSL 

skills. We tried to compensate for this by collecting teacher-reports from the children’s local 

mainstream schools and the deaf school. We thought that teachers at the deaf school were less 

likely to overestimate the DHH children’s sign language skills. Unfortunately, the 

participation of teachers was too low to be able to use these data. Information about the DHH 

children’s preferred language should have been assessed not only based on parent-report, but 

on self-report, as parents’ own hearing status might have influenced their choice. The DHH 

children’s language choice is also likely to have varied across different settings (Arnesen et 

al., 2008).  

A further limitation is the use of single-item scales (CAP, SIR, SUS and SPS) to 

assess spoken and sign language skills. Interrater reliability is the only psychometric property 

reported for CAP, SIR and SPS, while criterion validity was explored for SUS. As other 

researchers have emphasised the need for assessment of both pragmatic aspects as well as 

social communication, we attempted to develop a version of the CCC-2 tailored to assessing 

communicative competence in NSL. After more thorough consultation of linguists 

specialised in NSL and BSL, this was deemed impossible because of inherent differences in 

modality. In addition, difficulties in literacy in (D)HH children have been reported (Harris et 

al., 2017; Marschark et al., 2009) and may have impacted the participants’ scores on the 

written self-reports. As we did not include literacy assessment in our study, this cannot be 

addressed. 

Another methodological limitation is the lack of a gold standard to establish criterion 

validity for the SDQ-NSL and ILC-NSL. As there are no other validated measures of mental 
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health or QoL in NSL, we would have had to conduct a clinical assessment with or without a 

structured diagnostic interview to establish a gold standard for mental health. Although this 

would also have enabled us to establish both point and lifetime prevalence of psychiatric 

disorders, this was not possible due to time constraints.  

Moreover, the short test-retest interval between administration of the written and NSL 

measures might have created a bias as participants may have remembered their answers. We 

tried to handle this by the randomised order of administration. However, the presentation of 

the measures in two different modalities may have reduced the risk of bias. During 

administration, several of the participants suggested that their stay at the deaf school had an 

impact on items related to friends, school and activities. Therefore, our results may not reflect 

the actual situation of (D)HH children and adolescents while they are in mainstream settings. 

To better understand this possible effect, one could collect data both during their stay at the 

deaf school and in their mainstream setting in a future study.  

Another limitation is the lack of medical journals, including audiograms or registry 

data, to provide more reliable information on aetiology and degree of HL, age at detection 

and additional disabilities. Therefore, background information in this study is based on 

parent-report only and might not be exact.  

 

5.4 Practical and clinical implications 

5.4.1 Early intervention 

The elevated prevalence of mental health problems in (D)HH children and 

adolescents, found in both our and other studies (Fellinger, Holzinger, Sattel, et al., 2009; 

Stevenson et al., 2015; van Gent et al., 2007), emphasises the need for early intervention and 

prevention as well as intervention targeting other developmental areas in addition to language 

acquisition (Holzinger et al., 2021; Wright, Hargate, et al., 2021). The importance of 

communication for mental health and QoL is confirmed in our study III (Dammeyer, 2010; 

Theunissen, Rieffe, Kouwenberg, et al., 2014). Moreover, the influence of factors such as 

access to sign language and deaf environment, aetiology of HL, and additional disabilities 

have been discussed. Holzinger et al. (2021) propose a conceptual model that encompasses 

the complexity of development in (D)HH children, including child characteristics, biological 
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factors related to HL, parent-child interactions and communication based on the 

understanding of developmental psychopathology (Figure 9). 

Fig. 9. Conceptual model for influences on language and overall development in (D)HH children. 
Translated and adapted from Holzinger et al. (2021) 

In addition to the complexity of factors and outcomes, the model points to the 

malleable factors to improve outcomes, highlighted in green. Holzinger et al. (2021) 

emphasise early access to language, which is as unrestricted as possible, as the most 

influential factor. To ensure positive outcomes for the overall development, the authors focus 

on early amplification and access to sign language at an age-appropriate level according to 

their cognitive level. While some studies have pointed to parents’ SES as an important factor 

for language development, a meta-analysis found that parents’ SES was only mildly 
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associated with (D)HH children’s language development, whereas parents’ use of higher-

level facilitative language techniques was (Holzinger et al., 2020). Therefore, parent-child 

interactions are of particular importance and should be supported by early intervention 

tailored to the individual family’s needs. Factors to be kept in mind for this are parents’ own 

needs and access to both private and systemic support. This, in turn, can ensure parents’ 

emotional availability and sensitivity to improve parent-child interactions and benefit the 

child’s emotional development as well. Wright, Hargate, et al. (2021) emphasise the need to 

address socio-emotional development and parent-child interactions especially in early 

intervention as a lot of early intervention is tailored solely towards language acquisition.  

Other factors influencing children and parents within the microsystem are preschool 

and school settings. Mainstream and deaf schools will provide different settings for access to 

deaf peers, (D)HH role models and communication in both spoken and sign language. This, 

in turn, is likely to influence language acquisition, social communication and development, 

and identity. Several researchers have pointed to school, peers and physical health being 

arenas where (D)HH children and adolescents report lower scores than in TH children. Our 

(D)HH participants reporting similar QoL compared to TH peers while data were collected in 

settings with other (D)HH children and adolescents, is in contrast to (D)HH children 

reporting lower QoL in other Norwegian studies (Haukedal et al., 2020; Overgaard et al., 

2021). Data in the other two Norwegian studies, however, were collected in mainstream 

settings. This emphasises the importance of school and social settings for QoL outcomes in 

(D)HH children and adolescents. Attitudes and ideologies in the macro-system will impact 

schools, parents, and children. An example is the recognition of sign languages as natural 

languages. Consequently, there is an increasing number of countries that have recognised 

their national sign language as an official language. However, almost all research presented 

has been conducted in western countries so far. A culture’s understanding of HL as a 

punishment or something shameful will seriously affect parent-child interactions in some 

countries or cultures. Therefore, gaining insight into parents’ beliefs and attitudes is an 

essential part of tailoring early intervention to the individual child and family’s needs.  

Another example of attitudes affecting developmental outcomes is the ongoing debate 

on whether early intervention for (D)HH children with CI should include learning sign 

language. Parents will meet professionals with opposing views while trying to make their 
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own decisions that will affect their child’s future. So far, no systematic reviews or meta-

analyses have concluded that sign language has a negative impact on spoken language 

acquisition. In fact, several authors have emphasised the unrestricted access to sign language 

as a visual language, hereby ensuring age-appropriate language and psychosocial 

development. Besides, in intervention programmes, it is important to enhance the joy of 

communication in parent-child interactions, which will improve socio-emotional 

development and attachment, not only the acquisition of vocabulary in spoken and sign 

language. To ensure positive overall outcomes, not only spoken language outcomes, 

professionals should work towards a consensus on intervention. A consensus would also 

reduce the burden placed on parents in their decision making.  

Another aspect for consideration is the involvement of fathers in intervention. Parent 

organisations and practitioners have pointed out the importance of including fathers and the 

challenge of engaging fathers in intervention (Panter-Brick et al., 2014; Pedersen & Olthoff, 

2019). They also point to the lack of studies on the topic and encourage considering 

alternatives to traditional home visits and programmes as well as ensuring that fathers are 

included in appointments, and their participation acknowledged during these (Hintermair & 

Sarimski, 2018; Panter-Brick et al., 2014; Pedersen & Olthoff, 2019). Access to FCEI should 

be provided to (D)HH children and their families independent of severity of HL as 

consequences for mental health and QoL are just as severe for (D)HH children with mild to 

moderate HL (Holzinger et al., 2020; Laugen et al., 2016). Haukedal et al. (2020) have 

reported that only 1 in 4 parents of HH received regular support. Regular follow-up of (D)HH 

children’s language acquisition (with an emphasis on pragmatic language and social 

communication), socio-emotional and cognitive development, mental health and QoL should 

be carried out. Assessment of pragmatic skills should be carried out in natural conversational 

settings with an observational approach, while taking into account differences in the (D)HH 

children’s conversational partners’ conversation skills (Crowe & Dammeyer, 2021). The 

validation of the SDQ and ILC in written Norwegian and NSL enables the use of these 

measures to facilitate early intervention based on both self- and parent-reported mental health 

and QoL. This would provide an opportunity to target areas of concern early on and prevent 

further negative development. 
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5.4.2 Practical and clinical implications 

Problems in assessing and treating (D)HH children and adolescents due to the 

complexity that requires linguistic, cultural, audiological and systemic knowledge have been 

mentioned previously. These can also result in late or misdiagnosis. Signing DHH children 

report fewer symptoms and less differentiated symptoms on written measures than sign 

language measures. This emphasises the need for assessment based on measures in sign 

language. 

This study confirmed the elevated prevalence of mental health problems found in 

other countries for Norwegian DHH and HH children and adolescents. The prevalence of 

mental health problems in our study is similar to the number of (D)HH children and 

adolescents referred to CAMHS (Oerbeck et al., 2021). Oerbeck et al. (2021) also found 

(D)HH children to be referred earlier than their TH peers and diagnosed with anxiety 

disorders more frequently, although few were referred for anxiety disorders. The combination 

of elevated prevalence, the need for expertise and challenges in assessment are the main 

reasons for specialised mental health services advocated by several researchers and 

practitioners (Kuenburg et al., 2016; van Gent et al., 2012).  

However, in the Netherlands and Norway, specialised services receive fewer 

referrals than expected based on the prevalence reported in this study. It is, therefore, 

essential to close the gap between the number of referrals to general CAMHS and specialised 

CAMHS. This would ensure that (D)HH children and adolescents receive the assessment and 

treatment they need. Possible steps that could be taken are the following: ensure that 

professionals from the regional deaf CAMHS are present at deaf schools on a regular basis, 

are present in parent education and early intervention, attend conferences for professionals 

from the general CAMHS to present services, and accept direct referrals to regional deaf 

CAMHS from teachers, parents and adolescents. Being present at deaf schools on a regular 

basis would let (D)HH children and adolescents drop in and provide teachers with an 

opportunity to discuss cases and ensure timely referral, assessment and treatment when 

needed. It could also help reduce stigma (D)HH children and adolescents might experience 

related to visiting CAMHS due to lower health literacy.  

Although the national deaf CAMHS have made several attempts at visiting general 

CAMHS across the country, this has not had an impact on referrals to our services yet. 
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Attending the national CAMHS conference annually and being allocated time for 

presentation in plenary sessions might have an effect. Due to the significant turnover of 

professionals in general CAMHS, efforts to promote the specialised services need to be 

repeated regularly. Accepting referrals directly from (D)HH adolescents, their families and 

teachers may lead to earlier referrals with less severe symptoms and better prognosis. This 

could also compensate for lower health literacy among (D)HH people. Co-operating more 

with the Norwegian association of the deaf and the Norwegian association for the hard of 

hearing and being present in other deaf arenas would be another way to increase visibility.  

Heiling and Eidevall (2011) have pointed out the vulnerability of small specialised 

CAMHS. Insufficient funding of the regional deaf CAMHS needs to be addressed as today 

these services are marginal and vulnerable in both Norway and other European countries 

apart from a few exceptions. One should look to the national deaf CAMHS established in the 

UK over the past 15 years to ensure sufficient availability and resources to follow up on all 

these suggestions. Less vulnerable services would also provide better opportunities for the 

training of new staff. 

The validated NSL measures of QoL and mental health are recommended for regular 

assessment in (D)HH children and adolescents in both school and community settings. The 

video format enables local use independent of the administrators sign language skills. Even 

though the SDQ-NSL and SDQ-NOR can be used for early identification of (D)HH children 

and adolescents at risk, they cannot substitute diagnostic assessment or more specific 

instruments. Therefore, one should design better instruments for assessing mental health 

problems in (D)HH children and adolescents tailored to settings and challenges unique to 

(D)HH children. As this is time-consuming and requires access to a larger population for 

validation, it should be carried out across services in several countries and culturally adapted 

to each country. The lack of validated measures to assess pragmatic and communication skills 

in NSL in (D)HH is a challenge for assessment of overall language development as well as 

potential language disorders and differential diagnosis. This should be addressed as soon as 

possible. Looking to recent measures for assessing different aspects of BSL and adapting 

these to NSL might be a possibility. Regarding QoL, it is necessary to repeat that assessing 

QoL in (D)HH children and adolescents in both community and clinical settings has to be 
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based on self-report. It is the only authentic measure due to the subjective nature of QoL. 

Parent-report can be used as supplementary information only. 

Furthermore, steps should be taken to ensure that the Norwegian government 

follows up on their stated intention of incorporating the CRPD (United Nations Convention 

on the Rights of Persons with Disabilities, 2006) into Norwegian law. Securing ratification of 

the optional protocol would grant Norwegians the right to submit a complaint to the CRPD 

committee when these rights are violated. In addition, the incorporation of the CRPD would 

strengthen (D)HH children and adolescents’ rights regarding equal access to health services, 

education in sign language, and participation in cultural and leisure activities.  

5.5 Future research 

There is a severe lack of longitudinal studies on mental health and QoL in (D)HH 

children and adolescents. Risk and protective factors reported in all studies referred here are 

based on cross-sectional studies. Therefore, it is not possible to come to a conclusion 

regarding the causality of factors. Longitudinal studies need to be carried out to address this. 

As the prevalence of PCHL is relatively low, national and multi-national studies should be 

encouraged to ensure large enough samples, especially when considering attrition. To draw 

conclusions for the whole population of (D)HH children and adolescents, it is necessary to 

include children with multiple disabilities (deafPLUS) and children from differing cultural 

backgrounds and parental SES. Large longitudinal national and multi-national studies with 

heterogeneous samples would allow analysis of group differences as well as making 

predictions for developmental outcomes for the whole (D)HH population. The planned 

Norwegian registry for HL in (D)HH children and adolescents should be put in place as soon 

as possible. This will provide the opportunity to recruit representative national samples in 

future studies.  

Validated measures in sign and written language need to be included in studies and 

should assess not only mental health and QoL but also pragmatic skills, social 

communication, and literacy. In addition, information on type, aetiology and severity of HL 

needs to be collected, preferably based on patient registry or medical records. Previously QoL 

in audiology settings was often assessed based on ad-hoc-measures. The use of generic QoL 

measures has increased over the past years; a lot of the studies, however, have assessed QoL 

based on parent-report only. More studies on self-reported QoL are, therefore, needed. 
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Several researchers have also addressed the need to examine subdomains of QoL for (D)HH 

children and adolescents. These include physical health, school settings and relations to 

peers.  

The majority of studies on risk and protective factors for mental health problems in 

(D)HH children and adolescents cited in this thesis have reported associations between 

mental health and static factors such as cognitive functioning, additional disabilities, 

aetiology of HL, etc. Future studies need to examine malleable protective factors that can be 

targeted and included in early intervention. As 63% to 74% of all (D)HH children and 

adolescents in our study reported good mental health a starting point could be to assess 

potential protective factors that are malleable in this group.  

Most of the existing studies on mental health in (D)HH children and adolescents are 

based on questionnaires. More studies using diagnostic structured or semi-structured 

interviews are needed to gain insight into specific disorders and their developmental path in 

(D)HH children and adolescents. The importance of positive parent-child interaction and 

communication for overall development has been addressed previously in this thesis. 

However, there are very few studies on family functioning in families of (D)HH children and 

adolescents, which should also be addressed.  

Conducting longitudinal multi-national studies with heterogeneous samples, generic 

measures, and medical records would allow Structural Equation Modelling-analyses that 

reflect the complexity and interaction of factors in this field. To ensure the necessary 

knowledge in this complex field, studies should be carried out by multi-disciplinary teams, 

including psychologists, psychiatrists, otolaryngologists, linguists and educationalists. (D)HH 

children and their parents, deaf professionals and service users should be included when 

designing future studies and interpreting results.  

Multi-national and multi-disciplinary studies could help to work towards a consensus 

regarding intervention ensuring optimal overall development for (D)HH children. The last 

systematic reviews and meta-analyses addressing mental health in (D)HH children were 

published seven to eight years ago. Several studies have been published since, and new 

systematic reviews and meta-analyses are therefore needed.   
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6 Conclusion 
The self-report version of the SDQ and ILC were successfully translated into NSL, 

taking into account linguistic and cultural aspects specific to translations from written to 

visual language. The copyright holders approved the SDQ-NSL and ILC-NSL, now available 

free of charge. The reliability and validity of the SDQ-NSL and ILC-NSL are acceptable and 

similar to the original versions and other translations. However, the lack of associations 

between the two language versions of the child ILC needs to be examined. Establishing a 

focus group with young children is recommended to address this issue.  

DHH and HH children and adolescents and their parents reported more mental health 

problems than TH children and their parents. Moreover, the prevalence of self-reported 

mental health problems in the clinical range was about twice as high for DHH and HH 

children and adolescents as their TH peers. The SDQ-NSL seemed to differentiate better 

between mental health problems in the normal, borderline and clinical range for DHH 

children and adolescents than the SDQ-NOR. (D)HH children and adolescents reporting 

similar QoL to their TH peers is a positive indication of their overall experience of life 

despite challenges related to communication and HL. Associations between parent-reported 

communicative competence and parent-reported mental health and QoL indicate the 

importance of communication. However, future studies need to address social communication 

and pragmatic skills in both spoken and sign language and their associations with mental 

health and QoL.  

Specialised CAMHS need to become more accessible by increasing visibility and by 

establishing more robust services, which requires more funding. Specialised CAMHS are 

necessary to ensure timely and correct assessment and treatment of (D)HH children and 

adolescents and provide equal access to mental health services. Developing validated 

language and communication measures for assessing both spoken and sign language in 

(D)HH children is necessary for examining co-morbidity and improving future research. To 

address the complex interactions of protective and risk factors and compensate for the low 

prevalence of PCHL, longitudinal and multi-national studies are needed.   
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Appendix 
Appendix A 

Table A1 Psychometric properties of measures used in this thesis 

Measure Description Age Use Scores Psychometric properties References 
SDQ Ratings of 

mental health 
symptoms 

Self-
report: 
11-17 
(81-192) 
Parent- 
report: 
4-17  

Self-report for 
children and 
adolescents 
and parent-
report in 
research, 
clinical and 
community 
settings 

Subscale scores 
(Emotional 
Problems, 
Conduct 
Problems, 
Hyperactivity-
Inattention, 
Peer Problems, 
Pro-Social 
Behaviour) and 
Total 
Difficulties 
score 

Reliability 
Internal consistency 
(subscales):  
Cronbachs α=.41 to .66 
(self)  
Cronbachs α=.55 to .77 
(parent)  
Test-retest reliability:  
r=.51 to .62 (self) 
r=.57 to .72 (parent) 

 
Validity 

Construct validity: 
satisfactory for five-
factor model (EFA)  
Specificity: 94% 
(self/parent) 
Sensitivity: self: 23%; 
parent 47%  
NPV: self: 92%; parent 
96% 
PPV: self: 35%; parent 
46% 

Goodman 
(2001) 

SDQ-
NOR 

Written self-
report 

9-20   Reliability 
Internal consistency 
(subscales):  
Cronbachs α=.44 to 
.71 

 
Validity 

Construct validity: 
satisfactory for five-
factor model (CFA) 

van Roy et 
al. (2008) 

SDQ-
NSL 

NSL  
self-report 

9-20   Reliability 
Internal consistency 
(subscales):  
DG rho=.51 to .66 

 
Validity 

Construct validity: 
satisfactory for five-

Aanondsen 
et al. (2019) 
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factor model (CFA and 
PLS-SEM) 

SDQ-P Parent-report 6-20   Reliability 
Internal consistency 
(subscales):  
Cronbach’s α=.50 to 
.76 

 
Validity 

Construct validity: 
satisfactory for five-
factor model (CFA) 

van Roy et 
al. (2008) 

ILC Rating of QoL 6-11 
(child) 
12+ 
(adol.) 
 
6-11 
(parent) 

Self-report for 
children and 
adolescents 
and parent-
report in 
research, 
clinical and 
community 
settings 

Item scores 
(physical and 
mental health, 
school and 
family 
functioning, 
social contact 
with peers, 
play/hobbies 
when alone and 
QoL score 
(LQ0-28) 

Reliability 
Internal consistency:  
Cronbach’s α=.63 
(self) 
Cronbach’s α=.76 
(parent) 
Test-retest reliability:  
r=.72 (self) 
r=.80 (parent) 

 
Validity 

Convergent validity: 
moderate 
Construct validity: 
acceptable for one-
factor model (PCA) 

Mattejat and 
Remschmidt 
(2006) 

ILC-NOR Written self-
report 

6-11 
12+ 

  Reliability 
Internal consistency:  
Cronbach’s α=.64 
(child) 
Cronbach’s α=.82 
(adol.) 
Test-retest reliability:  
r=.86  

 
Validity 

Construct validity: 
satisfactory for one-
factor model (CFA) 
Convergent validity: 
moderate  

 

Jozefiak et 
al. (2012) 

ILC-NSL NSL  
self-report 

6-11 
12+ 

  Reliability 
Internal consistency:  
Cronbach’s α=.70 
(child) 
Cronbach’s α=.81 
(adol.) 

Aanondsen 
et al. (2021) 
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DG rho=.83 (child) 
DG rho=.86 (adol.) 

 
Validity 

Construct validity: 
satisfactory for one-
factor model (CFA and 
PLS-SEM) 

ILC-P Parent-report 6-21   Reliability 
Internal consistency:  
Cronbach’s α=.78  

 
Validity 

Construct validity: 
satisfactory for one-
factor model (CFA) 
Convergent validity: 
moderate  

 

Jozefiak et 
al. (2012) 

Leiter-3 Nonverbal 
cognitive 
assessment 

3-75 Applicable to 
both research 
and clinical 
settings 

Subtest and 
composite 
scores 

Reliability 
Internal consistency: 
Cronbach’s α=.79 to 
.95 
Test-retest reliability:  
r=.94 to .98 

 
Validity 

Satisfactory criterion, 
concurrent and 
construct validity  

Roid and 
Koch 
(2017); 
Roid et al. 
(2013) 

CAP Parent rating 
of listening 
skills 

0- Outcome 
rating after 
paediatric 
cochlear 
implantation; 
also used for 
research 
purposes 

Single item 
score 

Reliability 
Interrater reliability 
(UK): 
r=.97 
 
Interrater reliability 
(DK): 
kappa=.76 
 

 
 

Archbold et 
al. (1995); 
Archbold et 
al. (1998); 
Dammeyer 
(2010) 

SIR Parent rating 
of speech 
intelligibility 

0- Outcome 
rating after 
paediatric 
cochlear 
implantation; 
also used for 
research 
purposes 

Single item 
score 

Reliability 
Interrater reliability 
(UK) 
r=.82 (Spearman and 
ICC) 
kappa=.53 
  
Interrater reliability 
(DK) 

Allen et al. 
(2001); 
Dammeyer 
(2010) 
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kappa=.85  
 
 
 

SUS Parent rating 
of sign 
language 
understanding 

0- Developed for 
research 
purposes 

Single item 
score 

Reliability 
Interrater reliability  
kappa=.94  

 
Validity 

Criterion validity 
r=.91 

Dammeyer 
(2010) 

SPS Parent rating 
of sign 
language 
production 

0- Developed for 
research 
purposes 

Single item 
score 

Reliability 
Interrater reliability  
kappa=.92 

 

Dammeyer 
(2010) 

CCC-2 Parent-rating 
of 
communicative 
competence 

4- Rating scale 
for 
communicative 
competence; 
screening of 
general and 
pragmatic 
language  

Subscale scores 
and General 
Communication 
Composite 
(GCC) 

Reliability 
Internal consistency 
(subscales; UK) 
Cronbach’s α=.66 to 
.80  
 
Internal consistency 
(subscales; N) 
Cronbach’s α=.73 to 
.89 
Interrater reliability 
(subscales; N) 
r=.44 to .76 

 
Validity 

Cut-off: 55 (N) 
Specificity: 69.8% 
Sensitivity of 98.1%  
 
Cut-off: 64 (N) 
Specificity: 86% 
Sensitivity: 91% 

 

Bishop 
(2003); 
Helland et 
al. (2009) 
 
 
 

Notes. SDQ-NOR Strengths and Difficulties Questionnaire - written Norwegian; SDQ-NSL Strengths and Difficulties 
Questionnaire – NSL; ILC-NOR - The Inventory of Life Quality in Children and Adolescents  - written Norwegian ; ILC-NSL - 
The Inventory of Life Quality in Children and Adolescents  - NSL; Leiter 3 Leiter International Performance Scale – Third 
Edition; SDQ-P Strengths and Difficulties Questionnaire – parent-report; ILC-P - The Inventory of Life Quality in Children 
and Adolescents - parent-report; CAP  Categories of Auditory Performance; SIR Speech Intelligibility Rating; SUS Sign 
Language Understanding Scale; SPS Sign Language Production Scale; CCC-2 Children’s Communication Checklist Second 
Edition; EFA – Exploratory factor Analysis; NPV-  Negative Predictive Value; PPV - Positive Predictive Value; CFA – 
Confirmatory Factor Analysis; DG rho – Dillon Goldstein’s rho; PLS-SEM – Partial Least Squares Structural Equation 
Modelling; PCA – Principal Component Analysis;  
1 Validation of self-report in 8 to 13-year-old children (Muris et al., 2004) 
2 Validation of self-report in 10 to 19-year-old children (van Roy et al., 2006) 
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Appendix B1 

 
Norwegian version of the Sign Language Understanding Scale 
(SUS) 
 
VTF - Vurdering av tegnspråklig forståelse 
Sett et kryss ved nivået, som passer best på barnet: 
 
0  Registrerer ikke eller oppfatter ikke tegn. 

 
1  Registrerer tegn. 

 
2  Forstår enkle tegn, mest konkrete tegn. (F.eks. forstår tegnet for bil, ball 

eller spise.) 
 

3  Forstår tegn uten at konteksten hjelper til (F.eks. at barnet ikke kan se 
tingen som det snakkes om.) Forstår abstrakte tegn. (F.eks. tegnene 
”tisse”, ”pause” mv.) 

 
4  Forstår korte setninger på tegnspråk. (F.eks. beskjeder, ordre.) 

 
5  Kan inngå i korte dialoger om ting som ikke er konkret nærværende og 

hverdagssetninger.  
 

6  Kan uten vansker delta i vanlig samtale på tegnspråk. 
 

7  Kan fullt ut delta i lengre og komplekse samtaler på tegnspråk om et 
kjent emne, forstå fortellinger på tegnspråk, aldersadekvate TV-
programmer på tegnspråk og lignende uten problemer. 
 

Jesper Dammeyer, 2006. 
Norsk oversettelse: Chris M. Aanondsen, 2013 
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Appendix B2 

 
Norwegian version of the Sign Language Production Scale (SUS) 
 
VTP - Vurdering av tegnspråklig produksjon 
Sett et kryss ved nivået, som passer best på barnet: 
 
1  Barnet produserer ikke egentlige tegn. Bruker enkelte gester og 

pekninger. 
 

2  Barnet kan produsere enkelte vanlige tegn når konteksten hjelper til. 
 

3  Barnet kan tegne enkle handlingsforløp av minimum to-tre tegn. 
Tegnspråket er forståelig for personer som kjenner barnet godt. 
 

4  Barnet kan tegne setninger med flere enn tre tegn som ikke 
nødvendigvis er grammatisk korrekte. Enkel bruk av proformer. 
Tegnspråket er forståelig for personer som kan tegnspråk, men som ikke 
kjenner barnet. 
 

5  Barnet har et flytende og nesten konvensjonelt korrekt tegnspråk. 
Tegnspråket er lett forståelig for alle som kan tegnspråk. (Bruker f.eks. 
proformer og grammatisk ansiktsuttrykk kreativt.) 
 

Jesper Dammeyer, 2006 
Norsk oversettelse: Chris M. Aanondsen, 2013. 
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Abstract
The majority of studies on mental health in deaf and hard-of-hearing (DHH) children report a higher level of mental health
problems. Inconsistencies in reports of prevalence of mental health problems have been found to be related to a number of
factors such as language skills, cognitive ability, heterogeneous samples as well as validity problems caused by using written
measures designed for typically hearing children. This study evaluates the psychometric properties of the self-report
version of the Strengths and Difficulties Questionnaire (SDQ) in Norwegian Sign Language (NSL; SDQ-NSL) and in written
Norwegian (SDQ-NOR). Forty-nine DHH children completed the SDQ-NSL as well as the SDQ-NOR in randomized order and
their parents completed the parent version of the SDQ-NOR and a questionnaire on hearing and language-related
information. Internal consistency was examined using Dillon–Goldstein’s rho, test–retest reliability using intraclass
correlations, construct validity by confirmatory factor analysis (CFA), and partial least squares structural equation modeling.
Internal consistency and test–retest reliability were established as acceptable to good. CFA resulted in a best fit for the
proposed five-factor model for both versions, although not all fit indices reached acceptable levels. The reliability and
validity of the SDQ-NSL seem promising even though the validation was based on a small sample size.

Two reviews and a meta-analysis have reported an elevated
prevalence of emotional and behavioral problems in deaf and
hard-of-hearing (DHH) children and adolescents across coun-
tries, informants, and measures (Fellinger, Holzinger, & Pollard,
2012; Stevenson, Kreppner, Pimperton, Worsfold, & Kennedy,
2015; Theunissen et al., 2014). For brevity, the term “children”
will be used to describe both children and adolescents in this
paper. Themajority of studies have reported that 20–50% of DHH
children suffer frommental health problems (Dammeyer, 2010b;
Fellinger, Holzinger, Sattel, & Laucht, 2008; Hintermair, 2007; van
Eldik, 2005; van Eldik, Treffers, Veerman, & Verhulst, 2004; van
Gent, Goedhart, Hindley, & Treffers, 2007) whereas Sinkkonen
(1994) reported rates comparable to those of typically hearing
(TH) children based on teacher reports. Mejstad, Heiling, and

Svedin (2009) found equivalent rates of emotional and behavioral
problems in DHH and TH boys based on the self-report version
of the Strengths and Difficulties Questionnaire (SDQ).

Fellinger, Holzinger, Sattel, Laucht, and Goldberg (2009) found
point and lifetime prevalence rates of 32.6% and 45.3%, respec-
tively, for any psychiatric disorder in a representative Austrian
DHH sample of children. Theunissen et al. (2014) concluded
in their systematic review that DHH were more likely to suf-
fer from depression, aggression, oppositional defiant disorder,
and conduct disorder than their TH peers. A possible cause
for differences in prevalence rates found for DHH children are
heterogeneous samples as well as different inclusion criteria
across studies such as different degrees of hearing loss (HL) and
modes of communication. Additional disabilities, communica-
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tive skills, and intellectual functioning have been shown to affect
DHH children’s mental health whereas the degree of HL has
not (Dammeyer, 2010b; Fellinger et al., 2009; Hintermair, 2006;
Mejstad, Heiling, & Svedin, 2009; Stevenson et al., 2017; van Gent
et al., 2007). Mejstad et al. (2009) suggested that the extent of
parental support provided in Sweden and Finland may ensure
better mental health. This is in accordance with Dammeyer’s
(2010b) study, which found no increased risk of mental health
problems in DHH children with good signing or oral communi-
cation skills.

The Strengths and Difficulties Questionnaire
The SDQ is a brief measure to assess emotional and behav-
ioral problems and prosocial behavior in children. It consists
of 25 items that are grouped into five scales (emotional prob-
lems, conduct problems, hyperactivity–inattention, peer prob-
lems, and prosocial behavior). The SDQ is a multi-informant
assessment and can be completed by parents of 4–17-year-old
children, teachers of 4–17-year-old children, and 11–17-year-old
adolescents. Achenbach, McConaughy, and Howell (1987) have
emphasized the importance ofmulti-informant assessments for
capturing the unique perspectives held by each informant. The
original validation demonstrated satisfactory reliability (inter-
nal consistency and test–retest reliability) and validity for all
informants. The peer problems scale showed the lowest internal
consistency (α = .41) for the self-report (R. Goodman, 2001).

The SDQ is available free of charge in over 80 languages and
has been used in community and clinical samples across the
world. Essau et al. (2012) compared the psychometric properties
of the self-report SDQ across five European countries (the UK,
Germany, Sweden, Italy, and Cyprus). They report good to sat-
isfactory internal consistency for most subscales in most coun-
tries, with the lowest for conduct and peer problems. Confirma-
tory factor analysis (CFA) showed that the three-factor model
(internalizing and externalizing difficulties and prosocial behav-
ior) demonstrated best fit in Cyprus whereas the five-factor
model showed a better fit in Germany, the UK, and Sweden.
The model fit indices for the five-factor model in Sweden and
the UK, however, did not reach acceptable levels. A. Goodman,
Lamping, and Ploubidis (2010) examined the fit of the three- and
five-factor models in a large British sample and concluded that
the five-factor model should be maintained for clinical samples
whereas the three-factor model may be better suited to assess
low-risk community samples.

The reliability and validity of the Norwegian SDQ self, parent,
and teacher reports were found to be acceptable (Rønning,
Handegaard, Sourander, & Mørch, 2004; Sanne, Torsheim,
Heiervang, & Stormark, 2009; van Roy, Groholt, Heyerdahl, &
Clench-Aas, 2006; van Roy, Veenstra, & Clench-Aas, 2008). Van
Roy et al. (2008) demonstrated acceptable psychometrics of the
self-report version for adolescents aged 11 to 19 years although
the internal consistency for conduct problems was low for all
adolescents (α = .44 to.54).

The SDQ in DHH Samples
In their meta-analysis, Stevenson et al. (2015) found an elevated
rate of emotional and behavioral difficulties in DHH children
based on parent and teacher SDQ reports. The most pronounced
risk was found for peer problems for informants, whereas
hyperactivity–inattention did not show an elevated level for

either of the informants. Stevenson et al. (2015) further argue
that the less elevated rates in the SDQ studies in the meta-
analysis as compared to the non-SDQ studies may reflect an
actual improvement in the provision of services as a number
of the non-SDQ studies were published much earlier than the
SDQ studies.

The psychometric properties of thewritten SDQ for DHH chil-
dren have been examined in Denmark (Niclasen & Dammeyer,
2016) and Germany (Hintermair, 2007). Niclasen and Dammeyer
(2016) concluded that the five-factor model could be recom-
mended for DHH children, in a bilingual/bicultural and an
oral/mainstream setting, in Denmark, with better model fit
demonstrated for the teacher than the parent report. Hintermair
(2007) found acceptable internal consistency for most subscales
except for conduct problems (α = .51) as well as support for the
five-factor model for the parent report in Germany.

Studies have reported difficulties in reading in many DHH
children (Harris, Terlektsi, & Kyle, 2017; Marschark et al., 2007a;
Marschark et al., 2009), which in turn will affect their ability to
completewritten forms and the validity of the results. Therefore,
the SDQ has been translated to British Sign Language (BSL) and
Australian Sign Language (Auslan). Cornes, Rohan, Napier, and
Rey (2006) found acceptable test–retest reliability (SDQ-Auslan:
.75 to .85) and internal consistency (written: .53 to .84; SDQ-
Auslan: .42 to .83) for the self-report SDQ. The SDQ-Auslan,
however, demonstrated higher internal consistency for all sub-
scales except for peer problems (.42). Peer problems and conduct
problems (.55) were found to have the lowest consistency for the
Auslan version; construct validity of the SDQ was not assessed.
Further, Cornes et al. (2006) found no significant correlations
between the written and Auslan versions for emotional prob-
lems (.29), conduct problems (.27), and hyperactivity–inattention
(.31) subscales. Significant correlationswere found for peer prob-
lems (.43), prosocial behavior (.44), and total difficulties (41).
Significant correlations were also found for all subscales and
total score between the parent report and the written self-report
(.34 to. 66), whereas only hyperactivity–inattention (.41), peer
problems (.35), and total score (.39) were significantly correlated
for the SDQ-Auslan and parent report.

Roberts et al. (2015) reported that the BSL versions of the
self-, parent, and teacher report demonstrated similar reliability
and validity to versions in other studies and recommended their
use for future research. Reported internal consistency for the
self-report was low for peer problems, hyperactivity–inattention,
prosocial behavior, and conduct problems (α = .21, .23, .42 and.48,
respectively) and good for emotional problems (.71) and total dif-
ficulties (.74). Test–retest reliability was reported as acceptable
for total difficulties (.71) and all subscales (.62 to .71) except for
peer problems (.45). Significant correlations between parent and
self-report were found for all subscales and total score (.20 to
.26) except for hyperactivity–inattention (.18). The authors also
report lower fit indices on the CFA of the five-factormodel for the
self-report (comparative fit index, CFI: .718; Tucker–Lewis Index,
TLI: .680; and root mean square error of approximation, RMSEA:
.071) than the parent and teacher report versions.

Challenges in Assessing DHH Children
Van Gent, Goedhart, and Treffers (2012) reported that DHH ado-
lescents were significantly older at their first referral than their
TH peers and emphasize the need for preventive interventions
for early recognition of mental health problems. To ensure early
recognition and valid assessment Ohre, Saltnes, von Tetzchner,

D
ow

nloaded from
 https://academ

ic.oup.com
/jdsde/advance-article-abstract/doi/10.1093/deafed/enz026/5553666 by guest on 12 Septem

ber 2019



Validation of the SDQ-NSL and SDQ-NOR 3

and Falkum (2014) and Roberts et al. (2015) emphasize the need
for instruments in sign languages. There is, however, a consid-
erable lack of translated and validated versions of instruments
such as the SDQ or the Achenbach System of Empirically Based
Assessment (ASEBA; Achenbach & Rescorla, 2001) commonly
used for assessing TH children. Bridging such gaps is neces-
sary for understanding the inconsistent findings regarding the
prevalence ofmental health problems among DHH children. The
Youth Self-Report and the SDQ have been translated to Auslan.
On bothmeasures, DHH signing adolescents have reportedmore
difficulties on the Auslan than the written versions (Cornes &
Brown, 2012; Cornes et al., 2006).

Except for the pilot study by Aanondsen, Heiling, Nøvik, and
Jozefiak (2018), there are hardly any studies on Norwegian DHH
children’s mental health and no studies on the validation of
assessment tools in NSL for assessing mental health in DHH
children. Norway is unique in offering parents of DHH children
40weeks (i.e. 2–4weeks/year) of NSL classes over 16 yearswith all
expenses covered. Therefore, one might expect a higher level of
signing skills among Norwegian DHH children and their parents.
This, in turn, may have a positive influence on their mental
health. As some studies have found that DHH adolescents report
more symptoms on assessments based on sign language (Cornes
& Brown, 2012; Cornes et al., 2006), validation studies on assess-
ment tools in NSL are necessary. The present study provides
psychometric properties for the Norwegian version of the SDQ
self-report (SDQ-NOR), which is the first instrument translated
to Norwegian Sign Language (NSL) for assessing mental health
in children.

Aims
The main aims of this study were to validate the SDQ self-report
in NSL (SDQ-NSL) and to establish the psychometric properties
of the SDQ-NOR, as previous studies have shown marked dif-
ferences in the prevalence of mental health problems based
on written versus signed instruments (Brown & Cornes, 2015;
Cornes & Brown, 2012; Cornes et al., 2006). The usability of
the SDQ-NSL for signing DHH children was assessed from the
children’s perspective. Finally, rates of emotional and behavioral
problems as classified by Norwegian cut-off scores were exam-
ined for Norwegian DHH children based on both the written and
the NSL versions of the SDQ self-report.

We addressed the following research questions:

1. What are the psychometric properties (internal consistency,
test–retest reliability, and construct validity) of the SDQ-NSL
and SDQ-NOR for DHH children?

2. What are the correlations between the total score, sub-
scales, and items between the SDQ-NSL and SDQ-NOR?

3. What are the correlations between the total score, sub-
scales, and items between the self-report (SDQ-NSL and
SDQ-NOR) and parent report?

4. What do DHH children think about the usability of the SDQ-
NSL and SDQ-NOR?

5. What are the rates of emotional and behavioral problems in
the clinical range based on the SDQ-NSL and the SDQ-NOR?

Methods
Participants

Caluraud et al. (2015) reported that HL of >40 dB affects 1.4 of
every 1,000 infants (mild HL in 13%, moderate HL in 50%, severe

HL in 17%, and profound HL in 20%). In Central and Northern
Norway, this amounts to an estimate of 205 children with a HL
of >40 dB, that is, 35 with severe and 41 with profound HL, based
on a population of 146.308 children aged 9 to 18 years. For the
whole country, this amounts to an estimate of 151 with a severe
and 177 with a profound HL, based on a population of 633.295
children aged 9 to 18 years.

DHH children aged 9 to 17 yearswhowere enrolled part or full
time at A.C. Møller School, a school for deaf children of Central
and Northern Norway, for the school year of 2016/17were invited
to participate (see Figure 1). DHH adolescents aged 15 to 20 years
attending upper secondary school in Central Norway with NSL
as their first or second language were also invited. The overall
response ratewas 86% (49/57). Parents (from themainstreamand
the deaf school) also took part in the study.

Two children were excluded based on the assessment of
their deaf school teacher because they lacked fluency in NSL
as they only recently had started learning NSL. Apart from
fluency in both written Norwegian and NSL, we applied no
exclusion criteria. Forty-nine DHH children, 35 of them are
girls (71.4%), participated in this study. The mean age was
13.5 years (SD=2.99; range= 9–20), and the mean nonverbal
IQ was 108.9 (SD= 18.1; range= 49–143) based on cognitive
assessment with Leiter 3. Twenty-nine of 32 (90.6%) mothers
had completed 12 years or more of education, whereas 23 of 31
(74.2%) fathers had completed 12 years or more of education.
Data were collected between November 1, 2016, and May 9,
2017. The majority of the DHH children (65.6%) mainly attended
mainstream schools and spent 2 to 6 weeks at the deaf school
per school year.

Hearing- and language-related information for the partici-
pants in this study can be found in Tables 1 and 2.

Measures

Sociodemographic and hearing related information. Parents
completed a questionnaire about their children’s age, sex, and
socioeconomic status and their physical and mental health.
The parents also completed a questionnaire developed for and
used in a pilot study for assessing type and severity of HL,
type of schooling, and parents’ attendance at sign language
classes.

Language-Related Information. Parentswere asked to respond to
questions about their children’s preferred mode of communica-
tion (spoken Norwegian, NSL, other spoken language, other sign
language or bilingual) within and outside the family.

Spoken language skills. The participants’ auditory performance
(speech intelligibility and listening skills) was assessed by
parents using the Categories of Auditory Performance (CAP;
Archbold, Lutman, & Marshall, 1995) and the Speech Intelli-
gibility Rating (SIR; Allen, Nikolopoulos, Dyar, & O’Donoghue,
2001). CAP and SIR are frequently used in research. The CAP is a
single-item scale with a range of 0 to 7. Level 0 is “no awareness
of environmental sounds”, and Level 7 “uses a telephone with
a known speaker.” The SIR is also a single-item scale and has
a range of 1 to 5. Level 1 is “connected speech is unintelligible,”
and Level 5 is “connected speech is intelligible to all listeners.”
Interrater reliability for the Danish version was reported as good
(CAP: kappa= .785; SIR: kappa= .848; Dammeyer, 2010b). The
sum of CAP and SIR was calculated for each child as the spoken
language skills score.
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Figure 1 Flow-chart for the inclusion of participants (children and parents).

Sign language skills. The participants’ sign language skills were
assessed with the Norwegian version of the sign language
production scale (SPS) and the sign language understanding
scale (SUS) developed by Dammeyer (2010b). SPS and SUS were
designed by Dammeyer (2010b) as a short screening of sign
language skills for research purposes. The structure and range
of the SUS and SPS corresponds to that of the CAP and SIR
scales. The SPS is a single-item scale with a range of 1 to 5.
Level 1 is “the child does not produce real signs,” and Level
5 is “the child uses fluent and almost conventional correct
sign language.” The SUS is a single-item scale with a range of
0 to 7. Level 0 is “does not react to or does not comprehend
signs,” and Level 7 is “is able to take in long and complex
conversations in sign language.” The interrater reliability of
the Danish version was reported to be good (kappa= .944 for
SUS and.921 for SPS; Dammeyer, 2010b). The validity of the
Danish version of the SUS was evaluated by comparing the
ratings of 12 children with their scores on the Danish translation
(Seiler & Larsen, 2005) of the Assessing British Sign Language
Development: Receptive Skills Test (Herman, Holmes, & Woll,
1999). The correlation between the SUS and the Receptive Skill
Test reached statistical significance (Spearman rank correlation
coefficient= .905, p< .001; Dammeyer, 2010a). No corresponding
test was available for sign language production. The “sign
language skills score” was calculated for each child by summing
the SPS and SUS scores.

Leiter International Performance Scale—Third Edition
(Leiter-3)

The nonverbal intelligence of the participants was assessed
using the following subtests of figure ground, form completion,
classification/analogies and sequential order from the Leiter-
3. The composite score for nonverbal intelligence is based on

the sum of the scaled scores for these subtests (Roid, Miller,
Pomplun, & Koch, 2013).

Emotional and behavioral problems

The SDQ (R. Goodman, 1997) is a multi-informant mental
health assessment. For this study, we administered both the
parent report and the self-report of the SDQ. Each version of
the questionnaire comprises 25 questions, each scored on a
three-point Likert scale (0= “Not true,” 1= “Somewhat true,” and
2= “Certainly true”). These questions can be divided into five
subscales measuring emotional problems, conduct problems,
hyperactivity–inattention, peer problems, and prosocial behav-
ior, as well as a total difficulties scale of overall psychological
adjustment based on the four negative subscales, with higher
scores indicating more difficulties.

The SDQ self-report was originally designed for adolescents
aged 11 to 16 years (Goodman, 2001). Muris, Meesters, Eijke-
lenboom, and Vincken (2004), however, suggested that the self-
reportmay also be used for children as young as 8 years,whereas
van Roy et al. (2006) find evidence that it can be used for adoles-
cents as old as 19 years. Based on this evidence of acceptable
psychometric properties for both younger and older children as
well as the need for assessment tools ofmental health in NSL for
children of all ages we have included children aged 9 to 20 years.
In our study, children completed both the written and signed
self-report versions of the SDQ.

The Translation Process

We based the translation process of the SDQ on the guidelines
for cross-cultural adaptation of written self-report measures by
Beaton, Bombardier, Guillemin, and Ferraz (2000) as well as on
adaptations suggested by Roberts et al. (2015) based on differ-
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Table 1 Hearing-related characteristics (parent report)

N= 32 %

DHH family member(s)
Yes/no 16/16 50.0/5.0
Time in deaf school
1–2 days a weeka 5 15.6
5 days a week 4 12.5
2–6 weeks a yeara 21 65.6
> 7 weeks a yeara 6 18.8
Etiology of hearing loss
Acquired 4 12.5
Hereditary/at birth 26 81.3
Unknown 1 3.1
Missing 1 3.1
Severity of hearing loss
Moderate: 40–70 dB 7 21.9
Severe: 71–100 dB 10 31.3
Profound: 101+ 10 31.3
Unknown 5 15.6
Use of hearing aid
CI 16 50.0
Hearing aid 24 75.0
Missing 1 3.1
Age at diagnosis
0–2 years 19 59.4
3–5 years 13 40.6

Preferred Language
Oral 16 50.0
Sign 7 21.9
Bilingual 9 28.1
Additional impairment
Vision 12 37.5
Learning 3 9.4
Motor 1 3.1
Other 2 6.3
Missing 2 6.3

Note. DHH=deaf and hard of hearing.
aChildren attend both mainstream and deaf school.

Table 2 Language-related information based on parent report

N M (SD)

Sign language skills (1–12) 28 9.46 (2.05)
Missing 4
Spoken language skills (1–12) 30 11.37 (1.35)
Missing 2

ences in syntax, morphology, and prosody of sign languages
and their visual nature. Two independent forward and backward
translations of all scales of the SDQ from written Norwegian to
NSL were completed. The forward translations were conducted
and filmed by two bilingual deaf nativeNSL userswith university
degrees in teaching. A panel consisting of the translators, a clini-
cal psychologist, a colleague with a graduate degree in medicine
specializing in child and adolescent psychiatry, and a consul-
tant with a master’s degree in language and communication
and fluent in NSL discussed semantic, conceptual, lexical ,and
cultural differences and developed a consensus-based forward
translation that was filmed. This forward translation was then
presented to a focus group consisting of teachers from the local

deaf school. The teachers (deaf, hearing and CODA, i.e., a TH
person raised by deaf parents) were asked to evaluate whether
DHH children with a mixture of language experiences and levels
of fluency would be able to understand the translation. The
consensus version was adjusted according to the feedback of
the focus group and filmed again. Two independent backward
translations of the final consensus version were conducted by
two hearing sign language interpreters, one of themwith a back-
ground as CODA and a master’s degree in language and commu-
nication. The backward translations were reviewed by the panel
and compared to the original written Norwegian version.

To gain approval fromYouthInMind (SDQ’s copyright holders)
the Norwegian back translation was then translated to English.
YouthInMind approved items and made suggestions for those
not approved. These went back through the translation cycle
until final approval was achieved. After the final approval, the
SDQ-NSL was filmed professionally and prepared for interactive
online administration using Select Survey.

Procedures
Enrolled children and their parents received verbal and written
information about participating in the study during their first
attendance at the school after the study was initiated. Written
informed consent was obtained from adolescents and parents
prior to inclusion. The participating children responded to the
web-based SDQ-NSL and SDQ-NOR aswell as to a question about
the usability of the two versions and completed a nonverbal
cognitive assessment. The administration of the SDQ-NSL and
SDQ-NOR was conducted on two separate occasions, 2 days
apart. The order of these two administrations was randomized.
The same procedure was applied for collecting retest data when
the children returned for their next stay at the deaf school about
15 weeks after the first data collection. DHH children had access
to their teacher and a psychologist, who were both fluent in sign
language, during data collection. When children asked for help
with the SDQ-NSL they received help in NSL, whereas children
responding to the SDQ-NOR were assisted in spoken Norwegian
or sign supported speech.

Statistical Analyses
Seventeen of the 49 parent reports (34%), nine of the 49 SDQ-NSL
self-reports (18.4%), and three of the 49 SDQ-NOR reports were
not completed. These missing cases were excluded from the
analyses. There were no missing items as YouthInMind requires
a response to all items on the SDQ inweb-based administrations.
Five of 14 adolescents aged 16 years or older (35.7%) consented
to their parents’ participation in the study; two of the five par-
ents (40%) completed the parent report (see Figure 1). On aver-
age, adolescents who consented to their parents’ participation
reported a lower total score on the self-reported SDQ than those
who did not consent, but the differences were not statistically
significant.

To examine boys’ and girls’ mean score differences, two-
sample t-tests were calculated for the four subscales and for the
total score.

Dillon−Goldstein’s rho (DG rho) was used to assess internal
consistency because of the limitations of Cronbach’s α, such
as assumptions of uncorrelated errors, tau-equivalence, and
normality (Yanyun & Green, 2011). DG rho was interpreted as
acceptable at .6 to .7, and as good when >.7.
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Test–retest reliability based on intraclass correlations (ICCs)
was calculated using a two-way random effects model. ICC val-
ues of less than .5 were considered poor, .5–.75 was acceptable,
.75–.9 was good, and greater than .90 was considered excellent
reliability (Koo & Li, 2016).

Spearman’s rank correlation coefficient was used to compare
total score, subscales, and items between the SDQ-NSL and SDQ-
NOR. Significant differences between scores on subscales, and
total scores were established based on paired t-tests.

We conducted a CFA with the weighted least squares means
and variances (WLSMV) estimation method for categorical vari-
ables to confirm the original factor structure of the SDQ (five-
factor model) for DHH children for the SDQ-NOR as well as for
the SDQ-NSL. Further CFAs were carried out for the one-factor
model, the three-factormodel aswell as the second-ordermodel.
The chi-squared test, the normed chi-square (χ2/df ), RMSEA, CFI,
and TLI were used to assess model fit. A nonsignificant chi-
square test, CFI and TFI> .9, and RMSEA < .1 were considered
indicators of acceptable goodness of fit according toMehmetoglu
and Jakobsen (2017), whereas CFI and TFI> .95 and RMSEA < .05
were considered as indicators of good model fit (Hu & Bentler,
1999). A normed chi-square of <2.0 was considered acceptable
for this study although others have reported acceptable ratios
as high as 5.0 (Hooper, Coughlan, & Mullen, 2008). Standard-
ized factor loadings greater than .4 were considered acceptable
(Mehmetoglu & Jakobsen, 2017).

As Hair, Hult, Ringle, and Sarstedt (2016) point out, small
sample size can cause problems with underidentified models
and nonconvergence in CFA. The estimator WLSMV has been
shown to overestimate interfactor correlations when the sample
size is relatively small (Li, 2016). Partial least squares struc-
tural equation modeling (PLS-SEM) has been shown to be less
prone to these problems as it is nonparametric andmakes fewer
distributional assumptions. PLS-SEM, however, is mostly used
for exploratory purposes as it lacks goodness of fit measures.
Because of the small sample size, we also carried out PLS-SEM
to establish factor loadings and discriminant validity (average
variance extracted,AVE) as suggested byHair et al. (2016). Factors
with AVE scores greater than .5 were regarded as satisfactory
for convergent/discriminant validity. Fornell and Larcker (1981),
however, argue that AVE> .4 can be treated as acceptable as long
as composite reliability is above .6.

We conducted Spearman’s rank correlations to assess multi-
informant correlations between the parent- and both the self-
reported (NSL and NOR) scaled scores of the SDQ. These were
compared with multi-informant correlations described in other
samples by Achenbach et al. (1987), R. Goodman (2001), and
Roberts et al. (2015).

A contingency table was computed for comparing the total
score of DHH children within the normal, sub-clinical and
clinical ranges for the SDQ-NSL and SDQ-NOR, as well as the
concordance between the two self-reports. Based on Fagerland,
Lydersen, and Laake’s (2017) recommendation we computed
a contingency table and used Fisher’s exact test to examine
the association between the DHH children’s preferred mode of
communication in everyday life and their preference for the
SDQ-NSL or SDQ-NOR. Further contingency tables including
Kruskal–Wallis equality-of-populations rank tests were com-
puted for the DHH children’s spoken as well as their NSL skills
and their preference for the SDQ-NSL or SDQ-NOR.

Descriptive analyses were conducted in IBM SPSS Statistics
version 25, the CFA was carried out in MPlus version 8 and
ICC, and two-sample and paired sample t-tests, DG rho and
Spearman rank correlations were conducted in Stata/SE 14.2
for Windows. PLS-SEM including AVE was conducted in Stata
applying the module for PLS-SEM by Venturini and Mehmetoglu
(2017). For all analyses, alpha levels of < .05 were considered
statistically significant.

Ethics

Written informed consent was obtained from all parents and
from adolescents older than 16 years prior to inclusion. Verbal
informed consent was obtained from children under the age of
16 years. Study approval was given by the Regional Commit-
tees for Medical and Health Research Ethics (reference number:
2015/1739/REK midt).

Results
Table 3 presents the means and standard deviations for the
DHH participants on the self-report of the SDQ (SDQ-NSL and
SDQ-NOR).

Table 3 Descriptive summary of the self-report SDQ scores (SDQ-NSL and SDQ-NOR): mean and SD

SDQ scale Emotion Conduct Hyperactivity Peer problems Prosocial Total score

SDQ-NSL (N= 40) 4.40 (2.41) 2.35 (1.90) 3.83 (2.40) 2.78 (1.73) 8.18 (1.46) 13.35 (6.28)
SDQ-NOR (N=46) 4.02 (2.62) 1.61 (1.77) 3.65 (2.28) 2.89 (1.72) 8.02 (1.99) 12.17 (6.59)

Note. SDQ=Strengths andDifficulties Questionnaire possible range of score 0–40 for total score and 0–10 for each subscale. SDQ-NSL=SDQ self-report inNorwegian Sign
Language. SDQ-NOR=SDQ self-report in written Norwegian. Norwegian cut-off scores (≥90 percentile): emotion= 6, conduct= 5, hyperactivity= 7, peer problems= 5,
prosocial=4, total score= 18

Table 4 Internal consistency based on Dillon−Goldstein’s rho for the five subscales of the SDQ-NSL and SDQ-NOR

SDQ scale Emotion Conduct Hyperactivity Peer problems Prosocial

SDQ-NSL (N= 40) .800b .736b .820b .680a .641a

SDQ-NOR (N=46) .876b .780b .798b .682a .825b

Note. SDQ=Strengths and Difficulties Questionnaire. SDQ-NSL=SDQ self-report in Norwegian Sign Language. SDQ-NOR=SDQ self-report in written Norwegian.
aAcceptable internal consistency
bGood internal consistency
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A two-sample t-test of the girls’ and boys’ mean scores on the
five subscales and total scores showed no significant difference
in gender for either of the self-report versions.

Reliability

Internal consistency. As can be seen in Table 4, internal consis-
tency was found to be acceptable to good for all subscales for
both the SDQ-NSL and SDQ-NOR based on DG rho.

Test–retest reliability. Test–retest data were collected for 20 par-
ticipants after they returned to the deaf school. An average of
15.17 weeks (SD= 1.01) elapsed between T1 and T2 for the SDQ-
NSL and an average of 15.03 weeks (SD= 1.05) elapsed for the
SDQ-NOR. Test–retest correlations are presented in Table 5.

As can be seen from Table 5, test–retest reliability for SDQ-
NSL was found to be acceptable based on ICC for all subscales
as well as total difficulties. Test–retest reliability for the SDQ-
NOR was established as acceptable for emotional problems,
hyperactivity–inattention, and peer problems; as good for emo-
tional problems and total difficulties; and as poor for prosocial
behavior.

Validity

Construct validity. The standardized factor loadings, AVE, as
well as model fit indices for the subscales of the five-factor
model are displayed in Table 6 (SDQ-NSL) andTable 7 (SDQ-NOR).

The goodness of fit indices indicated a better fit for the SDQ-
NSL than the SDQ-NOR for the DHH children in this study as the
SDQ-NSL showed acceptable model fit on two indices (χ2/df and
RMSEA), and the SDQ-NOR showed acceptable fit on one (χ2/df ).
Factor loadings based on CFA and PLS-SEM were acceptable for
4–5 items of the emotional problems, conduct problems, and
hyperactivity–inattention subscales for both the SDQ-NSL and
the SDQ-NOR. For details on the negative factor loading of item
11 of the SDQ-NSL displayed in Table 8, see Appendix A. The
subscales of conduct and peer problems showed an interfactor
correlation of 1.053 on the SDQ-NOR. None of the modification
indices for SDQ-NSL or SDQ-NOR suggested correlated residuals
for the five-factor model.

AVE was above the acceptable .5 only for emotional problems
on the SDQ-NOR. Fornell and Larcker (1981), however, argue
that AVE> .4 can be treated as acceptable as long as composite
reliability, in this case DG’s rho, is above .6. This was the case for
emotional problems and hyperactivity–inattention on the SDQ-

Table 5 Intraclass correlations and p values for test–retest reliability
for SDQ-NSL and SDQ-NOR

SDQ-NSL (N=18) ICCa SDQ-NOR (N=19) ICCa

Emotional problems .644 Emotional problems .796
Conduct problems .649 Conduct problems .876
Hyperactivity .559 Hyperactivity .748
Peer problems .660 Peer problems .687
Prosocial behavior .505 Prosocial behavior .433
Total difficulties .709 Total difficulties .896

Note. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian. ICC= intraclass correlation.
aAll intraclass correlations were found to be significant (p values between.011
and .001)

NSL and for conduct problems, hyperactivity–inattention, and
prosocial behavior on the SDQ-NOR.

Further comparison of the structure of the SDQ-NSL and SDQ-
NOR (see Table 8) showed that the data failed to satisfy the
strictest interpretation of goodness of fit measures for the five-
factor model as well as the one-factor model (SDQs total score
based on the four problem scales). CFA of the proposed three-
factormodel (A. Goodman et al., 2010) did not converge for either
the SDQ-NSL or the SDQ-NOR for DHH children.Overall, the SDQ-
NSL showed more acceptable fit than the SDQ-NOR for DHH
children in this study for both the five-factor, one-factor, and
second-order models. When comparing these different factor
models, the SDQ-NSL demonstrated best fit for the five-factor
and one-factor model with acceptable fit on two (χ2/df and
RMSEA) of the five goodness of fit measures.

Comparison of SDQ-NSL and SDQ-NOR. To compare the SDQ-
NSL with the SDQ-NOR self-report, Spearman rank correlations
were calculated for the five subscales and the total score
(Table 9).

All the correlations were highly significant at p< .001. The
correlations for emotional problems, peer problems, and total
difficulties were in the good range, and conduct problems,
hyperactivity–inattention, and prosocial behavior demonstrated
acceptable correlations. DHH children reported significantly
more conduct problems on the SDQ-NSL (M= 2.35, SD= .301)
than on the SDQ-NOR (M= 1.55, SD= .286); t(39)= 3.439, p= .001,
but other differences were not significant.

All items for emotional, conduct, and peer problemswere sig-
nificantly correlated for the two versions, mostly moderately to
strongly (.323 to .736). All items on the hyperactivity–inattention
subscale were significantly correlated (weak to moderate corre-
lations; .277 to .535), apart from item 10, “fidgety.” The items on
the prosocial behavior subscale were not significantly correlated
(.102 to.371), apart from item 9, “caring.”

Multi-informant Correlations

Multi-informant correlations between the scores of DHH chil-
dren and their parents on the self- report SDQ-NSL and SDQ-
NOR are presented in Table 10. Correlations between the self-
and parent report were significant for emotional problems for
both the SDQ-NSL and SDQ-NOR.

Symptom Levels

The number of DHH children classified as reporting symptoms
in the normal, sub-clinical and clinical ranges on the SDQ was
calculated based on Norwegian cut-off scores (Rønning et al.,
2004) and is shown in Table 11.

Five DHH children (12.5%) were classified as clinical on both
the SDQ-NSL and the SDQ-NOR (concordance of 71.4%). Based
on both scales, seven of 40 DHH children (17.5%) were identified
with symptoms in the clinical range.

Usability

When asked which version of the SDQ the DHH children pre-
ferred, 44.9% (22/40) preferred the SDQ-NOR. The SDQ-NSL or
a combination of the signed and written self-report was the
preferred choice of 30.6% (15/40), and 6.1% (3/40) did not know.

During administration of the SDQ-NSL and SDQ-NOR, chil-
dren commented on the fact that they spent more time com-
pleting the SDQ-NSL as it took longer to view the video clips
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Table 6 Factor loadings, AVE and model fit indices of the SDQ-NSL based on CFA and PLS-SEM of the five-factor model

Subscale and items λ (CFA) λ (PLS) AVE χ2(df) p χ2/df CFI TLI RMSEA 90% CI RMSEA

323.766 (267) .010 1.213 .801 .776 .073 .038–.100
Emotional .448
3. Somatic .474 .560
8. Worries .283 .618
13.Unhappy .760 .785
16. Clingy .465 .698
24. Afraid .911 .664
Conduct .383
5. Tantrum .831 .707
7. Obedient .111 .245
12. Fights .635 .797
18. Lies .653 .698
22. Steals .498 .484
Hyperactivity .482
2. Restless .728 .755
10. Fidgety .836 .734
15. Distracted .911 .815
21. Reflects .437 .588
25. Attends .386 .541
Peer .352
6. Loner .775 .717
11.Friend −.358 .196
14. Popular .155 .210
19. Bullied .775 .893
23. Old best .544 .606
Prosocial .318
1. Considerate .512 .253
4. Shares .082 .105
9. Caring .887 .819
17. Kind .398 .701
20. Help out .512 .593

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwegian Sign Language. CFA= confirmatory factor analysis. PLS=partial least squares. PLS-
SEM=Partial least squares structural equation modeling. AVE=average variance extracted. CFI= comparative fit index. TLI=Tucker–Lewis Index. RMSEA= root mean
square error of approximation.

of the signed items than to read the items. Based on Fisher’s
exact test no significant association was found between the
children’s preferred mode of communication in everyday life
(based on parent report) and the children’s preference for the
signed or written versions of the SDQ (see Table 13 in Appendix
B). In addition, no significant associations between the parents’
assessment of their children’s spoken (CAP and SIR) and sign
language skills (SUS and SPS) and the children’s preference for
the NSL or written version were found based on Kruskal Wallis
tests (see Tables 14 and 15 Appendix B).

Discussion
Internal consistency and test–retest reliability were established
as acceptable to good. CFA resulted in the best fit for the pro-
posed five-factor model for both versions, although not all fit
indices reached acceptable levels. The SDQ-NSL and SDQ-NOR
both demonstrated similar psychometric properties to those
reported for the SDQ in other studies both for TH (Essau et al.,
2012; R. Goodman, 2001; van Roy et al., 2008) and DHH children
(Cornes & Brown, 2012; Hintermair, 2007; Niclasen & Dammeyer,
2016; Roberts et al., 2015), except for the subscale of prosocial
behavior on the SDQ-NSL.

Both self-report versions demonstrated acceptable levels of
internal consistency although the DG coefficients were higher

than Cronbach’s α reported in other studies on both DHH (SDQ-
Auslan: α = .42 to .83; SDQ-BSL: α = .21 to .74) and TH children
(Cornes & Brown, 2012; Essau et al., 2012; R. Goodman, 2001;
Roberts et al., 2015; Viana, Rabian, & Beidel, 2008). A possible
explanation for this may be the known tendency of Cronbach’s
α to underestimate internal consistency due to its limitations
(assumptions of uncorrelated errors, tau-equivalence, and nor-
mality; Yanyun & Green, 2011). Acceptable but relatively lower
internal consistencywas found for peer problems (DG= .68 com-
pared to .74 to .88 on the other scales) on both the SDQ-NSL
and SDQ-NOR. This is in accordance with other studies on DHH
with a Cronbach’s α of .42 (peer problems) compared to .55 to .83
for the Auslan version and a Cronbach’s α of.21 (peer problems)
compared to .23 to .74 for the BSL (Cornes & Brown, 2012; Roberts
et al., 2015). For the SDQ-NSL the lowest, but still acceptable,
internal consistency was found for prosocial behavior.

The interval of 15 weeks between test and retest was too long
to be regarded as a good measure of test–retest reliability. Score
differencesmay reflect actual changes over time, so correlations
here should be seen as a lower bound of test–retest reliability.
As data collection was dependent on the participants stay at
the deaf school it was not possible to shorten the interval even
though this would have been desirable. Cornes and Brown (2012)
reported higher test–retest reliability for the SDQ-Auslan (.75 to
.85); this, however, was based on an interval of 2 days only. The
mean test–retest correlation for the SDQ-NSL (.62) was similar
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Table 7 Factor loadings, AVE and model fit indices for the SDQ-NOR based on CFA and PLS-SEM of the five-factor model

Subscale and items λ (CFA) λ (PLS) AVE χ2(df) p χ2/df CFI TLI RMSEA 90% CI RMSEA

406.420 (266) .000 1.528 .747 .715 .107 .084–.127
Emotional .586
3. Somatic .755 .648
8. Worries .809 .795
13.Unhappy .763 .713
16. Clingy .843 .826
24. Afraid .878 .800
Conduct .432
5. Tantrum .891 .760
7. Obedient .434 .302
12. Fights .668 .679
18. Lies .747 .710
22. Steals .695 .726
Hyperactivity .441
2. Restless .645 .644
10. Fidgety .591 .689
15. Distracted .908 .670
21. Reflects .606 .648
25. Attends .687 .669
Peer .337
6. Loner .435 .454
11.Friend .676 .767
14. Popular .426 .524
19. Bullied .890 .769
23. Old best .141 .153
Prosocial .489
1. Considerate .937 .730
4. Shares .430 .591
9. Caring .632 .722
17. Kind .937 .806
20. Help out .702 .626

Notes. SDQ-NOR=Strengths and Difficulties Questionnaire self-report in written Norwegian. CFA= confirmatory factor analysis. PLS=partial least squares. PLS-
SEM=Partial least squares structural equation modeling. AVE=average variance extracted. CFI= comparative fit index. TLI=Tucker–Lewis Index. RMSEA= root mean
square error of approximation.

Table 8 Comparison of CFA of factor models for the self-report SDQ-NSL and SDQ-NOR with goodness of fit indices

Model Version χ2(df) p χ2/df CFI TLI RMSEA 90% CI RMSEA

SDQ 5 factora NSL 323.766 (267) .010 1.213 .801 .776 .073 .038–.100
NOR 406.420 (266) <.001 1.528 .747 .715 .107 .084–.127

SDQ 1 factorb NSL 218.116 (170) .008 1.283 .846 .827 .084 .046–.115
NOR 286.070 (170) <.001 1.683 .768 .740 .122 .097–.146

SDQ second orderc NSL 333.091 (273) .008 1.220 .789 .769 .074 .041–.101
NOR 423.994 (271) <.001 1.565 .724 .695 .111 .090–.131

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwegian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-report in
writtenNorwegian.CFA= confirmatory factor analysis. PLS=partial least squares. PLS-SEM=Partial least squares structural equationmodeling.AVE=average variance
extracted. CFI= comparative fit index. TLI=Tucker–Lewis Index. RMSEA= root mean square error of approximation.
aSDQ-5-factor model based on the five proposed subscales
bSDQ-1-factor model based on the four problems subscales included in the total score
cSDQ-second-order model based on the five subscales as well as a second-order total score for the four problem subscales

to that found by R. Goodman (2001) for a test–retest interval of
4–6 months (.62), as well as that reported by Roberts et al. (2015)
for the SDQ-BSL for an interval of 3 weeks (.61). Overall, test–
retest reliability was established as acceptable for both self-
report versions.

Correlations between the two self-report versions were all
significant except for prosocial behavior and much higher than
those reported by Cornes and Brown (2012). This may indi-
cate closer correspondence between the SDQ-NSL and SDQ-

NOR, either due to more equivalent phrasing in both written
Norwegian and NSL, greater literacy or the high number of
children with a spoken language preference among this DHH
sample. Literacy, however, was not assessed in this study; there-
fore, it is difficult to conclude on this subject. Examination of
the interitem correlations for the two versions showed that
Items 2 (“I am restless. I cannot stay still for long”) and 10 (“I
am constantly fidgeting or squirming”) were not significantly
correlated. Rønning et al. (2004) have previously described the
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Table 9 Spearman’s rho between subscales and total score of the
SDQ-NSL and SDQ-NOR self-report (N=40)

SDQ-NSL,
M (SD)

SDQ-NOR,
M (SD)

Spearman’s
rhob

Emotional problems 4.40 (2.42) 4.15 (2.70) .660
Conduct problemsa 2.35 (2.41) 1.55 (2.40) .509
Hyperactivity 3.82 (1.90) 3.52 (1.81) .538
Peer problems 2.78 (1.73) 2.85 (1.76) .599
Prosocial behavior 8.18 (1.47) 8.15 (2.05) .507
Total difficulties 13.35 (6.28) 12.08 (6.83) .668

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian.
aSignificant difference on reportedmean for conduct problems between the two
self-report forms
bAll Spearman’s rho have p< .001.

Table 10 Spearman rank correlations for the self- and parent report
of the SDQ-NSL and SDQ-NOR

SDQ-NSL—parent
SDQ-NOR (N=26)

SDQ-NOR—parent
SDQ-NOR (N= 30)

Emotional problems .521∗ .400∗
Conduct problems .043 .170
Hyperactivity .318 .126
Peer problems .182 .351
Prosocial behavior .026 −.029
Total difficulties .231 .269

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian.
∗Correlations significant at p< .05

Table 11 Symptoms in the normal, sub-clinical and clinical range
based on SDQ self-reports

Classification, N (%) SDQ-NOR

SDQ-NSL Normal Sub-clinical Clinical Total

Normal 26 (65.0) 1 (2.5) 0 (.0) 27 (67.5)
Sub-clinical 3 (7.5) 1 (2.5) 2 (5.0) 6 (15.0)
Clinical 2 (5.0) 0 (0.0) 5 (12.5) 7 (17.5)
Total 31 (77.5) 2 (5.0) 7 (17.5) 40 (100)

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian.

semantic similarity between these two items in spoken/written
Norwegian based on CFA. In NSL, however, the items are more
distinct, which may indicate that the SDQ-NSL is better able to
differentiate between the two items. The interitem correlations
for four of the five items on prosocial behavior were not signif-
icant. The nonsignificant correlations of prosocial behavior at
item level may be an indication of an issue with the translation
of these items. The items on the SDQ-NSL for prosocial behavior
should, therefore, be evaluated by new forward and back trans-
lations and reviewed by a new reference group.

Other studies have reported problems with the internal con-
sistency of the conduct and peer problem scales for the SDQ self-
report (Cornes & Brown, 2012; Essau et al., 2012; R. Goodman,
2001; van Roy et al., 2008). The same pattern can be seen for both

the SDQ-NSL and SDQ-NOR based on the results for discriminant
validity (AVE). A possible explanation for this phenomenon on
the self-report may be that children’s answers are influenced
by their knowledge of the social desirability of positive social
behavior and they are therefore less likely to admit negative
behavior or problems with peers than their teachers or parents.
Another explanation may be that the children’s understanding
of conduct and peer problems are closely linked, and therefore
the factors are also correlated.

In the comparison of several different factor models for the
SDQ-NSL and SDQ-NOR (five-factor, one-factor, three-factor, and
second-ordermodels) the SDQ-NSL demonstrated the best fit for
the five-factor model with an acceptable fit on two (χ2/df and
RMSEA) of the five goodness of fit measures. Studies including
all three informants have previously shown that the parent and
teacher versions of the SDQ show better model fit than the self-
report in both TH and DHH children (R. Goodman, 1997; Roberts
et al., 2015). The fit indices for the SDQ-NSL (CFI: .747, TLI: .715;
and RMSEA: .107) are similar to those reported in the BSL study
(CFI: .718; TLI: .680; and RMSEA: .071). It should also be noted
that the three-factor model did not converge for either version,
which is consistent with Norwegian validation studies (Rønning
et al., 2004; van Roy et al., 2006; van Roy et al., 2008) and Essau et
al.’s (2012) findings for Sweden, the UK, and Germany. It should
be noted, however, that the small sample size might have con-
tributed to non-convergence of the three-factor model. As none
of the participants answered “Not true” on Item 11 (“I have one
good friend ormore”) of the SDQ-NSL, the empty cells caused the
negative factor loading for that item. A larger sample is likely
to have secured an answer for all alternative categories. The
interfactor correlation of greater than 1 between conduct and
peer problems on the SDQ-NOR can be explained by Li’s (2016)
findings that the WLSMV estimator demonstrates a tendency to
overestimate interfactor correlations in small sample sizes. The
nonconvergence of the three-factor model for both self-report
versions, the negative factor loading on Item 11 of the SDQ-
NSL and the interfactor correlation greater than 1 for conduct
and peer problems on the SDQ-NOR do leave some uncertainty
regarding the correct identification of the CFA models. As the
goodness of fit indices of the CFAs in this study were similar to
those in other studies (R.Goodman,2001; Roberts et al., 2015) it is,
however, likely that a larger sample would confirm our present
results.

Multi-informant correlations for both self-report versions
were close to the mean of .25 reported by Achenbach et al. (1987)
in their meta-analysis. Multi-informant correlations (total score
and subscales) for the SDQ-NSL (range, .03 to .32) were similar
to those found for the SDQ in BSL, (range, .18 to .26) Roberts
et al. 2015 although lower than those reported by R. Goodman
(2001). The parent–child correlations for emotional problems,
however, were significant for both versions and greater than
the mean correlation of.25 reported by both Achenbach et al.
(1987) and Cornes and Brown (2012) for the Auslan version. A
possible explanation for this may be the easy access to early
intervention as well as sign language tuition for parents of
DHH children in Norway, which may, in turn, lead to better
communication skills about emotions between parents and
DHH children. Laugen, Jacobsen, Rieffe, and Wichstrom (2017)
found that parents of preschool children with HL were more
accurate in estimating their child’s emotion understanding than
parents of TH children. The parents’more accurate estimation of
their children’s emotion understanding (Laugen et al., 2017) may
have contributed to the higher level of agreement on emotional
problems found in this study.
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The majority of the DHH children reported preferring the
SDQ-NOR (44.9%). Analyses showed that language preference in
everyday life as well as level of spoken and sign language skills
did not influence the participants’ preference for the written
SDQ or SDQ-NSL. A possible explanation for this is that the
children’s everyday language preferences are parent reported as
the children themselves were not asked to report their language
preferences for everyday life. The children’s spontaneous feed-
back during administration indicated that the preference for the
written version was related to the more time-consuming nature
of the video presentation of the NSL version. It is, however, in
contrast to studies reporting reading difficulties in many DHH
children (Harris et al., 2017; Marschark, Rhoten, & Fabich, 2007b;
Marschark et al., 2009). It is possible that the high correlations
between the SDQ-NSL and SDQ-NOR in our sample are due to
better literacy in this sample than in the one reported by Cornes
and Brown (2012). This, in turn, could explain the preference for
the SDQ-NOR. As we only assessed spoken and sign language
skills but not literacy, this cannot be tested within our study.

The higher level of emotional and behavioral symptoms
reported by DHH children on the SDQ-NSL for most subscales
is in accordance with Cornes and Brown’s (2012) and Cornes
et al.’s (2006) findings. The rate of emotional and behavioral
symptoms in the clinical range for DHH children (17.5% on both
self-report versions) was almost twice as high as that reported in
a Norwegian community sample (Rønning et al., 2004). This is in
accordance with other studies reporting an elevated prevalence
of emotional and behavioral problems in DHH children, but
somewhat lower than the 20–50% found in other studies
(Fellinger et al., 2012; Stevenson et al., 2015; Theunissen et al.,
2014). This is in accordance with Dammeyer’s (2010b) study,
which found higher rates of emotional and behavioral problems
in Danish DHH children as compared to TH children. The
same study, however, found no increased risk of mental health
problems in DHH children with good communication skills.
As previously suggested by Mejstad et al. (2009), the extent of
parental support provided in Nordic countriesmay ensure better
mental health in DHH children. Mejstad et al. (2009) also found
that boys in their DHH sample reported mental health similar
to that of community samples, whereas girls in their sample
reported significantly more emotional and behavioral problems.
In our study, 71.4% of the participants were girls. No significant
differences between the reported mean scores on subscales and
total score on either version were found; there was, however, a
slight tendency for girls to report more symptoms on emotional
and peer problems and to have a higher total score. The small
number of boys in this sample may have contributed to a failure
to replicate the findings of Mejstad et al. (2009). Girls have been
found to report more symptoms on emotional problems in
other studies as well (Rønning et al., 2004). A further possible
explanation for the higher level of emotional and behavioral
problems could be the broad range of cognitive abilities in this
sample. A closer examination of the data, however, proved the
participantwith the lowest nonverbal IQ to be an extreme outlier
in the IQ distribution. It is therefore not very likely to have
influenced the rate of emotional and behavioral problems in
this study. The rates of additional impairment in this study,
learning and visual impairment, in particular, are equivalent to
those reported in other studies (Armitage, Burke, & Buffin, 1995;
Gallaudet Research Institute, 2008) and therefore not likely to
have influenced the rate of symptoms in this study either.

The items for prosocial behavior on the SDQ-NSL should,
however, be reevaluated using a thorough forward and backward
translation process to ensure that the items measure the same

concept in both versions. As prosocial behavior is not part of
the total difficulties score, this does not pose a problem for the
validity of the total score and the assessment of mental health
problems.

Limitations

Amajor limitation of this studywas the small sample size due to
the limited number of signing DHH children in the population.
The sample size here was lower than the minimum number of
cases recommended for CFA and other multivariate analyses
based on covariance. This, in turn, poses a problem for a thor-
ough psychometric evaluation of the SDQ-NSL and SDQ-NOR for
DHH children. To compensate for the effects of small sample size
on CFA,we used the PLS-SEM as well, which is known to bemore
robust for such situations (Hair et al., 2016). The combination of
analyses used here was chosen as the best practical solution for
this study but does still leave room for uncertainty regarding the
conclusions.

A further limitation is the absence of a gold standard for
establishing criterion validity for mental health problems in
DHH children. The use of a written instrument such as the
Youth Self-Report (ASEBA) as a gold standard would not have
been reliable or valid because there is evidence that many DHH
children have difficulties reading (Harris et al., 2017; Marschark
et al., 2007b Marschark et al., 2009). Further, the use of a verbal
clinical interview without an interpreter or signed supported
speech would not have been possible or valid because of the
participants’ level of HL. In addition, there are no existing studies
on the reliability and validity of the simultaneous translation
of a semi-structured diagnostic interview such as the Schedule
for Affective Disorders and Schizophrenia—Present Life Version
2009 (Kiddie–SADS-PL 2009; Kaufman et al., 1997) to NSL.

Conclusion
The evaluation of the psychometric properties of the self-report
SDQ-NSL is promising. It primarily suffers from the same weak-
nesses as found in other studies of the self-report (written and
signed). Questions may be raised regarding the quality of the
items for prosocial behavior on the SDQ-NSL.The use of the SDQ-
NSL for assessing mental health in DHH children may, there-
fore, be recommended. Based on the participants’ feedback, the
correspondence between the two self-report versions and their
similar psychometric properties, we recommend administering
the SDQ self-report with both written and signed items in a
combined web-based version. As the validation is based on a
small sample, further assessment of its psychometric properties
in a larger sample is recommended. Further research on DHH
children is needed to ensure early detection and intervention,
reliable and valid assessment, and treatment of emotional and
behavioral problems. Because of the small number of signing
DHH children in the population, cross-cultural studies should be
encouraged. This would increase the possibility of conducting
research on larger samples as well as allowing examination of
cross-cultural similarities and differences.
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Appendix

A. Detailed information on the CFA of the SDQ-
NSL presented in Table 7
As can be seen in Table 7, the factor loading for item 11, “I
have one good friend or more,” is negative. We analyzed the
bivariate table for items 11 and 18 “I am often accused of lying
and cheating.” Results are shown in Table 12.

Table 12 Bivariate table for Items 11 and 18 of the SDQ-NSL

Item 18: I am often accused of
lying and cheating

Item 11: I have one
good friend or more

Certainly
true

Somewhat
true

Not
true

Total

Certainly true 2 11 22 35
Somewhat true 0 0 5 5
Not true 0 0 0 0
Total 27 11 2 40

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language.

The empty cells for Item 11 for “Not true” are due to the small
sample size and cause the negative factor loading.

B.

Table 13 Contingency table for preferred mode of communication in
everyday life and preference for the SDQ-NSL or SDQ-NOR

Communication in
everyday life

Which version of the SDQ
do you prefer?

NSL Written Combined Don’t know Total

Spoken Norwegian 2 7 2 1 12
NSL 2 0 2 0 4
Bilingual 1 6 1 2 10
Total 5 13 5 3 26

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian. Fisher’s exact test: p= .196.

Table 14 Contingency table for sign language skills and preference
for the SDQ-NSL or SDQ-NOR

Sign language
skills

Which version of the SDQ
do you prefer?

NSL Written Combined Don’t know Total

4 1 0 0 0 1
5 0 1 0 0 1
7 0 1 0 0 1
8 0 2 2 1 5
9 0 2 0 1 3
10 1 2 1 1 5
11 2 2 0 0 4
12 0 3 1 0 4
Total 4 13 4 3 24

Notes. SDQ-NSL=Strengths and Difficulties Questionnaire self-report in Norwe-
gian Sign Language. SDQ-NOR=Strengths and Difficulties Questionnaire self-
report in written Norwegian. Sign language skills: Sum score of SUS and SPS,
range 0 to 12. Kruskal–Wallis equality-of-populations rank test, chi-squared:
p= .423.

Table 15Contingency table for spoken language skills and preference
for the SDQ-NSL or SDQ-NOR

Spoken
language skills

Which version of the SDQ
do you prefer?

NSL Written Combined Don’t know Total

7 1 0 0 0 1
10 0 2 0 0 2
11 0 1 1 0 2
12 2 10 4 3 2
Total 3 13 5 3 19

Notes. SDQ-NSL = Strengths and Difficulties Questionnaire self-report in Nor-
wegian Sign Language. Spoken language skills: sum score of CAP and SIR,
range 0 to 12. Kruskal–Wallis equality-of-populations rank test, chi-squared:
p= .431.
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Abstract 

Background: Several studies have assessed the Quality of Life (QoL) in Deaf and hard-of-hearing (DHH) children 

and adolescents. The findings from these studies, however, vary from DHH children reporting lower QoL than their 

typically hearing (TH) peers to similar QoL and even higher QoL. These differences have been attributed to contextual 

and individual factors such as degree of access to communication, the participants’ age as well as measurement error. 

Using written instead of sign language measures has been shown to underestimate mental health symptoms in DHH 

children and adolescents. It is expected that translating generic QoL measures into sign language will help gain more 

accurate reports from DHH children and adolescents, thus eliminating one of the sources for the observed differences 

in research conclusions. Hence, the aim of the current study is to translate the Inventory of Life Quality in Children and 

Adolescents into Norwegian Sign Language (ILC-NSL) and to evaluate the psychometric properties of the self-report 

of the ILC-NSL and the written Norwegian version (ILC-NOR) for DHH children and adolescents. The parent report was 

included for comparison. Associations between child self-report and parent-report are also provided.

Methods: Fifty-six DHH children completed the ILC-NSL and ILC-NOR in randomized order while their parents com-

pleted the parent-report of the ILC-NOR and a questionnaire on hearing- and language-related information. Internal 

consistency was examined using Dillon-Goldstein’s rho and Cronbach’s alpha, ILC-NSL and ILC-NOR were compared 

using intraclass correlation coefficients. Construct validity was examined by partial least squares structural equation 

modeling (PLS-SEM).

Results: Regarding reliability, the internal consistency was established as acceptable to good, whereas the compari-

son of the ILC-NSL with the ILC-NOR demonstrated closer correspondence for the adolescent version of the ILC than 

for the child version. The construct validity, as evaluated by PLS-SEM, resulted in an acceptable fit for the proposed 

one-factor model for both language versions for adolescents as well as the complete sample.

Conclusion: The reliability and validity of the ILC-NSL seem promising, especially for the adolescent version, even 

though the validation was based on a small sample of DHH children and adolescents.

Keywords: Quality of life, DHH children, Psychometric properties, Sign language
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Background

Quality of life in  Deaf and hard-og-hearing children  

and adolescents

The number of studies on Quality of Life (QoL) in Deaf 

and hard-of-hearing (DHH) children and adolescents 

has increased over the past decades, mainly focusing on 
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children with cochlear implants. However, as Hinter-

mair [1], points out, several aspects make it difficult to 

compare these studies. Among these are differences in 

the definition of QoL, ranging from Health-Related QoL 

(HRQoL) to social well-being, different types of assess-

ments (generic QoL measures, ad-hoc tools designed 

for specific studies, and parents’ qualitative reports after 

their children’s cochlear implantation), and different 

informants (parents and children) as well as differences in 

access to communication and peers. Researchers such as 

Warner-Czyz et al. [2] have demonstrated the importance 

of including both parents’ and children’s perceptions. 

They found that 4–7-year-old DHH children in their study 

reported better QoL than their parents. Chmiel et al. [3] 

support this necessity based on parents reporting better 

QoL for their 3–20-year-old DHH children and adoles-

cents after cochlear implantation when compared with 

their children’s self-report. Fellinger et al. [4] also report 

low agreement between parents and their 6–16-year-old 

DHH children and adolescents on the Inventory of Life 

Quality in Children and Adolescents (ILC). Parents report 

the same level of QoL for their DHH children as parents 

of a typically hearing (TH) normative sample. The DHH 

children themselves report being less satisfied with play/

hobbies when alone, as well as physical health, compared 

with TH normative data. The same DHH children report 

better QoL related to school and family. Other research-

ers such as Pardo-Gijarro et al. [5], on the other hand, find 

moderate agreement between Spanish DHH children and 

adolescents and their parents when using a written and 

a Spanish sign language version of the KIDDSCREEN27, 

with correlations between 0.377 and 0.753. Discrepancies 

between child- and parent-report have also been reported 

for TH children and adolescents [6, 7]. Therefore, the 

multi-informant approach has been emphasized for 

accessing QoL. Other factors that are likely to have con-

tributed to differences in DHH children and adolescents’ 

QoL are variations in participants’ age, their preferred 

mode of communication and degree of hearing loss. It 

has previously been found for both TH and DHH chil-

dren that older adolescents report lower QoL [5, 8–10]. 

The development of reliable and valid QoL instruments in 

sign language will help gain more accurate reports from 

DHH children who use sign language as their preferred 

language, thus eliminating one of the sources for the 

observed differences in research conclusions. In the pre-

sent study, the term “children” is used for those aged 11 

and younger, whereas “adolescents” refers to those aged 

12 and older.

In their systematic review Roland, Fischer, Tran, et al. 

[11] report that 11 of 16 studies based on DHH children 

and adolescents and validated QoL measures find signifi-

cantly lower QoL when compared with normative scores 

or TH controls, whereas five studies do not identify such 

differences in QoL. Their meta-analysis reveals that DHH 

children and adolescents report decreased QoL in the 

social and school domains based on the Pediatric Qual-

ity of Life Inventory (PedsQL). Unfortunately, there are 

some issues with this systematic review [11]. One prob-

lem is the lack of information about the informants for 

the specific studies.

Another issue with Roland, Fischer, Tran, et  al.’s [11] 

systematic review is that Hintermair’s [1] and Fellinger, 

Holzinger, Sattel, et al.’s [4] results are cited wrongly, that 

is, a maximum of 9 out of 16 studies (not 11 out of 16 

as the authors state) find significantly lower QoL when 

compared with normative scores or TH controls. Hinter-

mair [1] finds that mainstreamed DHH children and ado-

lescents report better QoL based on the total QoL score, 

as well as in the domains of school, physical health, men-

tal health, and global QoL, on the ILC than a normative 

TH sample. The effect sizes for the reported differences 

were small to moderate. Fellinger, Holzinger, Gerich, 

et al. [12] and Hintermair [1] report QoL being unrelated 

to the type and degree of hearing loss in DHH adults, 

children and adolescents respectively, whereas others 

such as Tsimpida, Kaitelidou, and Galanis [13] find that 

DHH adults with a higher degree of hearing loss report 

lower QoL. Kushalnagar, Topolski, Schick et al. [14] dem-

onstrate that adolescents (11–18 years old) report higher 

QoL when they perceive that they understand most of 

their parents’ expressive communication. This was not 

dependent on their preferred communication modality 

or degree of hearing loss. Adolescents with a preference 

for a combination of sign language and speech, how-

ever, reported experiencing less stigma than those with a 

strong preference for speech only [14].

Assessing QoL in DHH children and adolescents

Language and communication are essential for assess-

ing QoL. Sign languages are natural languages that share 

many linguistic characteristics with spoken languages 

but also have specific features due to their manual-visual 

nature [15]. Studies have also shown that cultural con-

text influences the understanding of seemingly identical 

wordings, especially when translating from written text 

to sign language [16, 17]. The acknowledgment of sign 

languages as natural languages has helped lead to a shift 

from viewing DHH people in a medical and disability per-

spective to a socio-cultural one, appreciating deaf culture 

with its language, history, traditions, art and values [18, 

19]. For several DHH children and adolescents written 

language is considered as their second language. Studies 

have reported reading difficulties for many DHH children 

and adolescents [20–22], which in turn are likely to affect 

their ability to complete written forms, compromising 
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the validity of assessments based on written forms. When 

assessing symptoms of mental health problems in DHH 

children and adolescents, it has been confirmed that the 

use of written self-report measures can lead to underesti-

mating symptoms [23, 24]. Most measures are designed 

for assessing TH people. A common solution in clinical 

practice is the use of sign language interpreters, who will 

provide on-the-spot translations, which will be influ-

enced by their training and experience and therefore vary 

across settings and children [25]. Pardo-Guijarro, Mar-

tínez-Andrés, Notario- Pacheco et al. [5] emphasize the 

need to translate valid and reliable generic QoL measures 

into sign language to assess QoL in DHH children and 

adolescents and compare them to their TH peers’ QoL. 

Assessment tools for QoL exist in some sign languages so 

far—American [26], Austrian [27], and Spanish Sign Lan-

guage [5]. To the best of our knowledge, there is a lack of 

such instruments and a lack of studies on QoL in Norwe-

gian DHH children and adolescents.

The Inventory of Life Quality (ILC)

The ILC is a brief measure to assess QoL in children and 

adolescents. The measure is based on the concept of the 

individual’s perception of their position in life, including 

their health, functioning, and participation in routines 

and activities as compared to their peers [6, 7]. It consists 

of seven items. One item for Global QoL and six items 

addressing the child’s physical and mental health, school 

and family functioning, social contact with peers as well 

as play/hobbies when alone. The ILC is a multi-inform-

ant assessment and can be completed by children, ado-

lescents, and young adults aged 6–21 and their parents. 

For children aged 6–11, the self-report is administered 

as an interview. Achenbach, McConaughy and Howell 

[28] among others, emphasize the importance of multi-

informant assessments for capturing the unique perspec-

tives held by each informant.

The original German validation found acceptable inter-

nal consistency (α = 0.63 self-report and α = 0.76 parent 

report) and test–retest reliability (r = 0.72 self-report 

and r = 0.80 parent report) for the QoL score  (LQ0–28) 

for community samples. Convergent validity with the 

Kinder Lebensqualität Fragebogen (KINDL) was shown 

to be moderate. Construct validity based on Princi-

pal Component Analysis was found to be acceptable 

for the one-component model in a community sample 

(self- and parent-report; N = 9292 and N = 1109) and a 

two-component model in a clinical sample (self- and par-

ent-report; N = 605 and N = 568) [7]. For the two-com-

ponent model, one component consisted of one item only 

(play/hobbies when alone) and the other component of 

the other six items. Based on the low number of items as 

well as the nature of the clinical sample and the relatively 

lower number of participants, the authors concluded that 

the one-component model fit the theoretical model best 

[7]. The importance of examining psychometric proper-

ties for measures of QoL in both community and clini-

cal samples has been demonstrated by Jozefiak, Mattejat 

and Remschmidt [6] amongst others when examining the 

relationship between depression and QoL.

The validation of the Norwegian self and parent report 

[6] found satisfactory internal consistency for adoles-

cents aged 11 and older (self-report: Cronbach’s α = 0.80–

0.82, parent report: α = 0.78). For children aged ten 

and younger, internal consistency was somewhat lower 

(α = 0.64). The two-week test–retest reliability for the 

self-report was found to be high (r = 0.86). The one-factor 

model of the ILC based on confirmatory factor analysis 

demonstrated good fit in three community samples and 

acceptable fit in the fourth (clinical) sample. Moderate 

correlations between the KINDL and ILC self-report were 

found, supporting convergent validity [6]. A systematic 

Norwegian review based on five studies of the psychomet-

ric properties of the ILC confirmed these findings [29].

To the best of our knowledge, the ILC has only been 

used to study QoL in DHH in Germany, Austria, and 

Norway. Construct validity for DHH children and ado-

lescents has only been studied in Germany [1]. In this 

sample, the DHH children and adolescents were all main-

streamed, indicated a preference for spoken language, 

and were assessed with the original written version. 

Hintermair [1] finds satisfactory internal consistency 

(α = 0.71) for the ILC in this German DHH sample with 

212 participants; interitem correlations showed the same 

pattern as for TH children and adolescents with the 

items “Mental Health” and “Global QoL”, demonstrating 

the highest correlations with the QoL score  (LQ0–28). A 

principal component analysis with subsequent varimax 

rotation resulted in the best fit for the two-component   

solution, “Family” and “Alone (play/hobbies),” constitut-

ing one component, while the other five items consti-

tuted the other component. Hintermair [1] concludes 

that these results support the use of the ILC for DHH 

mainstreamed children and adolescents with a preference 

for spoken language.

Except for the pilot study by Aanondsen et al. [8], there 

are hardly any studies on Norwegian DHH children and 

adolescents’ QoL, and no studies validating assessment 

tools in NSL for assessing QoL in DHH children and 

adolescents. Norway is unique in offering the parents of 

DHH children and adolescents 40 weeks (i.e., 2–4 weeks/

year) of NSL classes over the course of 16  years, with 

all expenses covered. Therefore, one might expect a 

higher level of sign language skills among Norwegian 

DHH children and adolescents and their parents. This, 

in turn, may have a positive influence on their QoL. The 
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inconsistencies in previous studies regarding DHH chil-

dren and adolescents’ QoL necessitate valid tools, both 

written and in sign language, to bridge the gap. The pre-

sent study contributes to this by both translating the ILC 

to NSL as well as providing psychometric properties for 

the Norwegian version of the ILC self-report (ILC-NOR) 

and the NSL version (ILC NSL). The ILC NSL is the first 

instrument translated to NSL for assessing QoL in Nor-

wegian DHH children and adolescents.

Methods

Aims

The main aims of the present study were to translate and 

validate the ILC self-report in NSL (ILC-NSL) and com-

pare it with the ILC-NOR in Norwegian DHH children 

and adolescents. Both self-reports of the ILC were com-

pared with the parent report. Finally, the usability of the 

ILC-NSL for signing DHH children and adolescents was 

assessed from the children and adolescents’ perspective.

We addressed the following research questions.

1. What is the internal consistency of the ILC-NSL and 
ILC-NOR for DHH children and adolescents?

2. What are the correlations between the total scores 
and items between the self-report ILC-NSL and ILC-
NOR?

3. What is the construct validity of the ILC-NSL and 
ILC-NOR for DHH children and adolescents?

4. What are the correlations between the QoL score 
 (LQ0–28) and items between the self-reports (ILC-
NSL and ILC-NOR) and parent report?

5. What do DHH children and adolescents think about 
the usability of the ILC-NSL and ILC-NOR?

Participants

Caluraud, Marcolla-Bouchetemblé, de Barros et  al. [30] 

report that hearing loss (HL) of > 40  dB affects 1.4 per 

1000 infants (mild HL in 13%, moderate HL in 50%, 

severe HL in 17%, and profound HL in 20%). In central 

and northern Norway, this amounts to 266 children and 

adolescents with a HL of > 40 dB, that is, 45 with severe 

and 53 with profound HL based on a population of 

189,737 children and adolescents aged 6–18.

DHH children and adolescents aged 6–17 were 

recruited from the part- and full-time students at A.C. 

Møller school, a Deaf school for central and northern 

Norway during the school year of 2016/17. DHH ado-

lescents aged 15–20 attending Tiller upper secondary 

school in central Norway with NSL as their first or sec-

ond language were also invited. The overall response 

rate for the combined subsamples was 87% (60/69) (see 

Fig. 1).

Two children were excluded because of a lack of flu-

ency in Norwegian sign language. Apart from fluency in 

both written and signed Norwegian (NSL), we applied 

DHH children/adolescents excluded due to:
- lack of fluency in NSL (N = 2)
- parental request to exclude self-report (N = 1) 
- child’s refusal to participate despite parental 
consent (N = 1) 

Total number excluded: N = 4

DHH children and adolescents with at least one completed ILC:
N = 56

DHH children with both ILC-NSL and ILC-NOR:
N = 49

DHH children and adolescents 
included in the study:

N = 60 (response rate 87%)

Parent report for DHH children and adolescents:
N = 43

Parents denied participation 
by adolescents ≥ 16 

N = 9 of 14 
(64.3% of adolescents ≥ 16)

Parent report not returned: N = 8

DHH children and adolescents aged 6–20
with NSL as their first or second language:

N = 69
Did not agree to participate: N = 9

Fig. 1 Flow chart for the inclusion of participants
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no exclusion criteria. In total, 56 DHH children and ado-

lescents (67.9% girls) participated in the current study, 

with a mean age of 12.4 years (SD = 3.65; range = 6–20) 

and a mean nonverbal IQ of 106.91 (SD = 17.74; 

range = 49–143). The participant with the lowest non-

verbal IQ was included in further analysis despite being 

an extreme outlier in the IQ distribution (range excluding 

outlier = 74–143). Thirty-seven of the 42 (88.1%) mothers 

had completed 12  years or more of education, whereas 

28 of the 41 (68.3%) fathers had completed 12  years or 

more of education. Data were collected between Novem-

ber 1, 2016 and May 9, 2017. The majority of the DHH 

children and adolescents (69%) mainly attended main-

stream schools while spending two to six weeks at the 

deaf school per school year.

Hearing- and language-related information for the par-

ticipants in the current study can be found in Tables  1 

and 2.

Measures

Sociodemographic and hearing-related information
A questionnaire completed by the parents was used to 

assess the participants’ age, sex, type and severity of HL, 

type of education, and parents’ attendance of sign lan-

guage classes. The same questionnaire was also used in a 

previous study by the same authors [31].

Language-related information
Spoken language skills Categories of Auditory Perfor-

mance (CAP; Archbold, Lutman and Marshall [32]) and 

Speech Intelligibility Rating (SIR, Allen, Nikolopoulos, 

Dyar et al. [33]) were used to assess participants’ speech 

intelligibility and listening skills. The CAP is a single-item 

scale with a range of 0–7. Level 0 is “no awareness of envi-

ronmental sounds”, and Level 7 “uses a telephone with a 

known speaker.” The SIR is also a single-item scale with a 

range of 1–5. Level 1 is “connected speech is unintelligi-

ble”, and 5 “connected speech is intelligible to all listeners.” 

The interrater reliability of the Danish version is based 

on the reports of two teachers and was reported as good 

(CAP: kappa = 0.785; SIR: kappa = 0.848; Dammeyer 

[34]). The Norwegian versions of the CAP and SIR were 

recently used in a study by Aanondsen, Jozefiak, Heiling 

et al. [31] for a similar group of participants. The scores 

of CAP and SIR were combined to form the Spoken Lan-

guage Skills Score.

Sign language skills The Norwegian versions of the Sign 

Language Production Scale (SPS) and the Sign Language 

Understanding Scale (SUS) were used to assess Sign Lan-

guage Skills [34]. The SPS and SUS were designed as as a 

short screening of sign language skills for research pur-

poses and have previously been used in Norway [31]. SUS 

and SPS are based on the structure and range of CAP and 

SIR. The SPS is a single-item scale with a range of 1–5. 

Level 1 is “the child does not produce real signs” and Level 

5 “the child uses fluent and almost conventional correct 

sign language.” The SUS is a single-item scale with a range 

of 0–7. Level 0 is “does not react to or does not compre-

hend signs” and Level 7 “is able to participate in long and 

complex conversations in sign language.” The interrater 

Table 1 Hearing-related characteristics (parent report)

a All children attend both mainstream and deaf school
b Children attending the deaf school for 1–2 days a week combine this with two 
or more week-long stays during the school year; that is, total number of answers 
is greater than the number of participants
c Based on reports of ever having used a hearing aid

Variable N = 42 %

DHH family member(s)

 Yes/no 22/20 52.4/47.6

Time in deaf school a

 1–2 days a week b 8 19.0

 5 days a week 4 9.5

 2–6 weeks a year 29 69.0

> 7 weeks a year 8 19.0

Etiology of hearing loss

 Acquired 4 9.5

 Hereditary/at birth 36 85.7

 Unknown 1 2.4

 Missing 1 2.4

Severity of hearing loss

 Moderate: 40–70 dB 10 23.8

 Severe: 71–100 dB 14 33.3

 Profound: 101+ 12 28.6

 Unknown 5 11.9

 Missing 1 2.4

Use of hearing aid (yes/no) c

 CI 20/21 47.6/50.0

 Hearing aid 33/ 8 78.6/19.0

 Missing 1 2.4

Age at diagnosis

 0–2 years 27 64.3

 3–5 years 15 35.7

Preferred language

 Oral 21 50.0

 Sign 6 14.3

 Bilingual 15 35.7

Other impairment

 Vision 14 32.6

 Motor 1 2.3

 Learning 4 9.3

 Other 8 18.7

 Missing 3 7.0
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reliability of the Danish version based on the reports of 

two teachers was reported as good (kappa = 0.944 for SUS 

and kappa = 0.921 for SPS; Dammeyer [34]). The Danish 

version [35] of Assessing British Sign Language Develop-

ment: Receptive Skills Test [36] was used to assess the 

validity of the SUS. The SUS and the sign language recep-

tive skills test correlated significantly (Spearman rank 

correlation coefficient = 0.905, p < 0.000; [37]). The valid-

ity of the SPS could not be evaluated due to the lack of a 

comparable assessment. The scores of SPS and SUS were 

combined to form the “Sign Language Skills Score”.

Cognitive abilities
The Leiter International Performance Scale – Third Edi-

tion (Leiter-3) was used to assess nonverbal intelligence. 

It includes the following subtests: Figure Ground, Form 

Completion, Classification/Analogies, and Sequential 

Order. The sum of the scaled scores for these subtests 

constitutes the composite score of nonverbal IQ and is 

converted to the standard score [38].

Quality of life (QoL)
The Inventory of Life Quality in Children and Adoles-

cents—ILC [6, 7] is a multi-informant assessment for 

QoL based on seven items. One item assesses overall 

QoL, and six items address the child’s physical and men-

tal health, school and family functioning, social contact 

with peers, play/hobbies when alone. Items are rated on 

a 5-point Likert scale from 1 = “Very Good” to 5 = “Very 

Bad.” The QoL score  (LQ0–28) is calculated by multiply-

ing the mean of the seven items by seven and subtracting 

35, thus obtaining absolute values with a range of 0 to 28; 

higher scores representing better QoL  (LQ0–28) and lower 

QoL scores reflecting poorer overall QoL [6, 7].

In the current study, we administered the written par-

ent report (ILC-NOR) and the self-report versions for 

children (6–11) and adolescents (12 and older) in both 

written and signed Norwegian (ILC-NOR and ILC-NSL), 

according to the manual [6]. Because of the differences 

reported [6] in internal consistency between the adoles-

cent (Cronbach’s α = 0.81) and the child version (Cron-

bach’s α = 0.64), psychometric properties will be reported 

separately for the child and the adolescent versions, as 

well as for the complete sample (CA).

The translation process

The translation of the ILC was conducted based on 

the guidelines for cross-cultural adaptation of writ-

ten self-report measures by Beaton, Bombardier, Guil-

lemin et  al. [39] with adaptations suggested by Roberts, 

Wright, Moore et  al. [25]. Suggestions were  based on 

the differences in syntax, morphology and prosody of 

sign languages and their visual nature. The same transla-

tion process was applied and described in this study by 

Aanondsen, Jozefiak, Heiling et  al. [31]. The ILC-NOR 

went through two independent forward and backward 

translations from written Norwegian to NSL. Two bilin-

gual deaf native NSL users with university degrees in 

teaching conducted and recorded these. The semantic, 

conceptual, lexical, and cultural differences were dis-

cussed by a panel. Members of the panel were the trans-

lators, a clinical psychologist, a colleague with a graduate 

degree in medicine specializing in child and adolescent 

psychiatry, and a consultant with a master’s degree in 

language and communication and fluency in NSL. Based 

on these discussions, the panel developed a consensus-

based forward translation that was filmed. Teachers 

from the local deaf school were used as a focus group. 

Best practice recommends including DHH children and 

adolescents in these focus groups. Due to constraints 

related to time and access to children of the right ages, 

teachers, who meet DHH children and adolescents with 

varying degrees of NSL and ages were recruited instead. 

The teachers (Deaf, hearing, and CODA, that is, a TH 

person raised by deaf parents) were asked to evaluate 

whether DHH children and adolescents with a mixture of 

language experiences and levels of fluency would be able 

to understand the translation. Based on the feedback of 

the focus group, the consensus version was adjusted and 

filmed again. Two hearing sign language interpreters, one 

with a background as a CODA and a master’s degree in 

language and communication conducted the backward 

translations of the final consensus version. These were 

Table 2 Language-related information based on parent report

Sign Language Skills based on the sum scores of the sign language production 
scale (SPS) and the sign language understanding scale (SUS); range 0–12. Higher 
scores indicate better communication skills

Spoken Languages Skills based on the sum scores of Categories of Auditory 
Performance (CAP) and Speech Intelligibility Rating (SIR); range 0–12. Higher 
scores indicate better communication skills

CA children and adolescents—complete sample
1 Significant difference between scores for Sign Language Skills (M = 8.87, 
SD = 1.82) and Spoken Language Skills (M = 11.28, SD = 1.70) for ages 6–11; 
t(22) =  − 5.53, p < .001
2 One extreme outlier with a sum score of 4 (> 3 SD) was found for ages 6 to 11 
for spoken language skills

Language skills N M (SD)

Sign language skills (1–12; CA) 38 9.05 (2.09)

 Ages 6–11 (ILC Child)1 23 8.87 (1.82)

 Ages 12–20 (ILC Adol.) 15 9.33 (2.50)

Spoken language skills (1–12; CA) 40 11.20 (1.70)

 Ages 6–11 (ILC Child)1,2 25 11.28 (1.70)

 Ages 12–20 (ILC Adol.) 15 11.07 (1.75)
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reviewed by the panel and compared with the original 

written Norwegian version.

The author of the Norwegian version of the ILC, 

Thomas Jozefiak, approved the items and made sugges-

tions for those not approved on behalf of the copyright 

holders (Hogrefe). These items went back through the 

translation cycle until final approval was achieved. After 

the final approval, the ILC-NSL was filmed professionally 

and prepared for interactive online administration using 

Select Survey.

Procedures

The enrolled children and adolescents and their parents 

received oral/signed and written information about par-

ticipating in the study during their first attendance at 

the school after the survey had been initiated. Written 

informed consent was obtained from the adolescents and 

parents prior to inclusion, according to the study’s survey 

procedures. The participating children and adolescents 

responded to the web-based ILC-NSL and ILC-NOR as 

well as a question about the usability of the two language 

versions and completed a nonverbal cognitive assess-

ment. The nonverbal cognitive assessment was admin-

istered by a psychologist experienced in working with 

DHH children in mental health services and fluent in 

NSL. The administration of the ILC-NSL and ILC-NOR 

were conducted on two separate occasions with an inter-

val of two to three days. The order of these two admin-

istrations was randomized. Parents also responded to a 

questionnaire on socioeconomic status, as well as ques-

tionnaires assessing their children’s mental health, com-

munication skills in spoken and signed Norwegian, and 

hearing status. DHH children and adolescents had access 

to their teacher and a psychologist, both of whom were 

fluent in NSL, during data collection. When the children 

and adolescents asked for help with the ILC-NSL, they 

received support in NSL, whereas the children and ado-

lescents replying to the ILC-NOR were assisted in spoken 

Norwegian or sign-supported speech.

Statistical analyses

Missing values on five cases with ≤ 3 missing item values 

were substituted using expectation maximization (EM; 

[40]). Gender differences in item and scale mean scores 

were analyzed using independent samples t-tests. Mean 

differences were calculated. Bootstrapped confidence 

intervals were calculated using the bias corrected and 

accelerated method (BCa) and B = 1000 bootstrap sam-

ples. Differences between spoken and sign language skills 

were analyzed using paired sample t-tests for both age 

groups.

Dillon –Goldstein’s rho (DG rho) was used to assess 

internal consistency because of the limitations of 

Cronbach’s α, such as assumptions of uncorrelated errors, 

tau-equivalence and normality [41]. As most authors, 

however, report internal consistency based on Cron-

bach’s α, we also calculated Cronbach’s α, including boot-

strapped confidence intervals for comparison. DG rho 

and Cronbach’s α were interpreted as acceptable internal 

consistency at 0.6–0.7, and as good internal consistency 

when > 0.7. Intraclass correlation coefficients (ICC) based 

on a two-way mixed effects model with absolute agree-

ment were used to evaluate associations between the 

scale and item scores of the two self-reports (ILC-NSL 

and ILC-NOR). Intraclass correlation coefficients (ICC) 

were calculated for each of the seven items and the QoL 

score  LQ0–28 to compare the two language versions of the 

self-report. We calculated Spearman’s rank correlations 

to assess multi-informant correlations between the QoL 

scores on the parent and self-reported versions (NSL and 

NOR).

Partial least squares structural equation modeling 

(PLS-SEM) is a robust method when dealing with small 

sample sizes because it is nonparametric and makes 

fewer distributional assumptions. PLS-SEM, however, 

is mostly used for exploratory purposes because it lacks 

goodness of fit measures. Because of the small sample 

size, we primarily used PLS-SEM to establish factor load-

ings and discriminant validity (average variance extracted 

(AVE)) as suggested by Hair, Hult, Ringle et  al. [42]. 

Standardized factor loadings greater than 0.4 were con-

sidered acceptable [43]. Factors with AVE scores greater 

than 0.5 were regarded as satisfactory for convergent/

discriminant validity. Fornell and Larcker [44], however, 

argue that AVE > 0.4 can be treated as acceptable if com-

posite reliability is above 0.6.

As a supplementary analysis of the confirmed ILC fac-

tor structure, we used confirmatory factor analysis (CFA) 

with the weighted least squares means and variances 

adjusted (WLSMV) estimation method for categorical 

variables. The chi-square test, the normed chi-square 

(χ2/df ), the root mean square error of approximation 

(RMSEA), comparative fit index (CFI) and Tucker-Lewis 

Index (TLI) were used to assess model fit. A non-signif-

icant chi-square test, CFI and TFI > 0.9, RMSEA < 0.1 

were considered indicators of acceptable goodness of fit 

according to Mehmetoglu and Jakobsen [43], whereas 

CFI and TFI > 0.95 and RMSEA < 0.05 were considered as 

indicators of good model fit [45]. A normed chi-square 

of < 2.0 was considered as good for this study, and ratios 

of < 5.0 as acceptable [46]. Standardized factor load-

ings greater than 0.4 were considered acceptable [43]. 

Hair, Hult, Ringle et al. [42] point out that a small sam-

ple size can cause problems with underidentified mod-

els and nonconvergence in CFA. The estimator WLSMV 

has been shown to overestimate interfactor correlations 
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when the sample size is relatively small [47]. Due to these 

problems, the CFA was used as a supplementary analysis 

only and can be found in Additional file 1: Appendix C. 

All analyses were conducted separately for the child and 

the adolescent versions, as well as for the complete age 

sample, that is, both the child and adolescent versions 

combined (CA).

The CFA was conducted in MPlus version 8. All other-

analyses were conducted in Stata/SE 14.2 for Windows. 

PLS-SEM, including AVE, was conducted in Stata by 

applying the module for PLS-SEM [48]. For all analyses, 

two-sided p-values < 0.05 were considered statistically 

significant.

Ethics

Written informed consent was obtained from the par-

ents and adolescents older than 16 prior to inclusion, as 

well as oral/signed informed consent from the children 

and adolescents under the age of 16. Study approval 

was given by the Regional Committees for Medical and 

Health Research Ethics (reference number: 2015/1739/

REK midt).

Results

Table  3 presents the means and standard deviations for 

the DHH participants on the self-report of the ILC (ILC-

NSL and ILC-NOR). A table with mean differences for 

all items and bootstrapped confidence intervals can be 

found in Additional file 1: Appendix A. The full distribu-

tion of all items and QoL score for both self-reports is 

reported in Additional file 1: Appendix B.

Independent sample t-tests for the complete sample 

showed a significant gender difference for the QoL score 

 LQ0–28 (girls: M = 20.916, SD = 0.780; boys: M = 24.239, 

SD = 0.651); t(54) =  − 2.720, p = 0.009 for the ILC-NOR 

and none for the ILC-NSL.

Reliability

Internal consistency
As can be seen in Table 4, internal consistency based on 

DG rho and Cronbach’s α was found to be good for all 

scales and age versions, except for the ILC-NSL child 

version, which demonstrated acceptable internal con-

sistency based on Cronbach’s α and good internal con-

sistency based on DG rho.

Comparison of the ILC-NSL and ILC-NOR
To compare the ILC-NSL with the ILC-NOR self-

report, intraclass correlation coefficients (ICC) were 

calculated for each of the seven items and the QoL 

score (Table 5).

The ICCs between the  LQ0–28 of the ILC-NSL and 

ILC-NOR were highly significant at p < 0.001 for the 

complete sample, as well as for the adolescent version, 

but not for the child version.. The items on the adoles-

cent versions were all significantly correlated, moder-

ately to strongly (0.441–0.867), while none of the items 

on the child versions correlated significantly.

Table 3 Mean and SD for ILC-NSL and ILC-NOR self-report item scores and QoL Score  (LQ0–28)

The Inventory of Life Quality in Children and Adolescents (ILC): Range of item scores 1–5, 1 = high QoL; QoL score  (LQ0–28): range 0–28, 28 = high QoL
1 CA: children and adolescents—complete sample

ILC School Family Other children Alone (play/
hobbies)

Physical Health Mental Health Global QoL LQ0–28

ILC-NSL  CA1 (N = 49) 1.86 (0.95) 1.71 (0.86) 2.05 (1.05) 2.33 (1.07) 1.92 (0.86) 2.02. (1.05) 1.97 (0.81) 21.15 (4.23)

ILC-NSL child (N = 22) 1.59 (0.78) 1.76 (0.87) 1.94 (1.10) 2.64 (1.05) 1.95 (1.09) 1.81 (1.01) 1.75 (.81) 21.56 (3.99)

ILC-NSL adol. (N = 27) 2.07 (1.04) 1.67 (0.88) 2.15 (1.03) 2.07 (1.04) 1.89 (0.70) 2.19 (1.08) 2.15 (0.77) 20.81 (4.47)

ILC-NOR  CA1 (N = 56) 1.89 (0.93) 1.45 (0.74) 1.79 (0.75) 2.11 (1.06) 1.95 (1.02) 1.96 (0.93) 1.88 (0.99) 21.98 (4.51)

ILC-NOR child (N = 25) 1.48 (0.71) 1.32 (0.69) 1.61 (0.69) 2.28 (1.10) 1.76 (0.93) 1.47 (0.82) 1.52 (1.05) 23.56 (4.02)

ILC-NOR adol. (N = 31) 2.23 (0.96) 1.55 (0.77) 1.94 (0.77) 1.97 (1.02) 2.10 (1.08) 2.35 (0.84) 2.16 (0.86) 20.71 (4.54)

Table 4 Internal consistency for the ILC

The Inventory of Life Quality in Children and Adolescents (ILC); QoL score 
 (LQ0–28)
1 CA children and adolescents—complete sample
2  CI: bootstrapped confidence intervals

ILC  LQ0–28 DG Cronbach’s α [95%  CI]2

ILC-NSL CA 1 (N = 49) .827 .747 .569 .842

 ILC-NSL child (N = 22) .815 .698 .379 .874

 ILC-NSL adol. (N = 27) .861 .805 .618 .949

ILC-NOR  CA1 (N = 56) .874 .824 .704 .903

 ILC-NOR child (N = 25) .856 .785 .491 .880

 ILC-NOR adol. (N = 31) .885 .842 .680 .923
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Validity

Construct validity
The standardized factor loadings and AVE of the one-fac-

tor model are displayed in Table 6 for the ILC-NSL and 

ILC-NOR.

All factor loadings were above the recommended 0.4 

for both adolescent versions and the complete sample. 

The factor loading for “Family” on the ILC-NOR child 

as well as those for “Alone” and “Physical Health” on the 

ILC-NSL child were lower than recommended. AVE was 

above the acceptable 0.5 for the ILC-NOR CA and ILC-

NOR child. Fornell and Larcker [44], however, argue that 

AVE > 0.4 can be treated as acceptable if composite reli-

ability, in this case, DG’s rho, is above 0.6. This was the 

case for the complete sample as well as the child and ado-

lescent versions of both the ILC-NSL and the ILC-NOR. 

Table 5 ICCs1 between ILC-NSL and ILC-NOR self-report

The Inventory of Life Quality in Children and Adolescents (ILC); QoL score  (LQ0–28); CA: children and adolescents—complete sample
1 ICC intraclass correlation coefficients based on a two-way mixed effects model with absolute agreement

M (SD) ILC-NSL M (SD) ILC-NOR ICC [95% CI] P

LQ0–28 CA (N = 49) 21.15 (4.23) 21.86 (4.52) .508 .269 .688  < .001

 School 1.86 (0.95) 1.92 (0.93) .598 .382 .751  < .001

 Family 1.71 (0.86) 1.51 (0.77) .470 .225 .660  < .001

 Other children 2.05 (1.05) 1.88 (0.75) .288 .013 .524 .021

 Alone 2.33 (1.07) 2.10 (1.00) .409 .152 .616  < .001

 Physical Health 1.92 (0.86) 1.92 (0.95) .392 .123 .606 .003

 Mental Health 2.02 (1.05) 1.93 (0.90) .554 .326 .722  < .001

 Global QoL 1.97 (0.81) 1.88 (0.99) .217 -.069 .469 .068

LQ0–28 child (N = 22) 21.56 (3.99) 23.23 (4.14) .012 -.381 .414 .478

 School 1.59 (0.78) 1.55 (0.74) -.019 -.457 .409 .532

 Family 1.76 (0.87) 1.36 (0.73) -.003 -.377 .393 .507

 Other children 1.94 (1.10) 1.70 (0.70) .104 -.324 .496 .319

 Alone 2.64 (1.05) 2.23 (0.97) .081 -.318 .469 .350

 Physical Health 1.95 (1.09) 1.82 (0.96) .363 -.067 .677 .048

 Mental Health 1.82 (1.01) 1.53 (0.85) .290 -.125 .624 .086

 Global QoL 1.75 (.81) 1.59 (1.10) -.143 -.551 .300 .734

LQ0–28 adol. (N = 27) 20.81 (4.47) 20.74 (4.57) .836 .671 .922  < .001

 School 2.07 (1.04) 2.23 (0.97) .817 .642 .912  < .001

 Family 1.67 (0.88) 1.63 (0.76) .867 .729 .937  < .001

 Other children 2.15 (1.03) 2.04 (0.76) .424 .055 .689 .013

 Alone 2.07 (1.04) 2.00 (1.04) .651 .365 .825  < .001

 Physical Health 1.89 (0.70) 2.00 (0.96) .441 .079 .701 .010

 Mental Health 2.19 (1.08) 2.26 (0.81) .712 .461 .858  < .001

 Global QoL 2.15 (0.77) 2.11 (0.85) .511 .163 .744 .003

Table 6 Factor loadings and AVE of the ILC-NSL and ILC-NOR based on PLS-SEM CA: (children, adolescents, complete sample)

The Inventory of Life Quality in Children and Adolescents (ILC); AVE: average variance extracted

λ (PLS)

School Family Other children Alone Physical Health Mental Health Global QoL AVE

ILC-NSL CA (N = 49) .784 .814 .698 .430 .269 .665 .722 .427

ILC-NSL child (N = 22) .889 .856 .791 .306  − .041 .525 .790 .449

ILC NSL adol. (N = 27) .719 .829 .564 .690 .622 .731 .625 .473

ILC-NOR CA (N = 56) .802 .613 .707 .531 .594 .822 .836 .504

ILC-NOR child (N = 25) .788 .348 .857 .553 .460 .809 .842 .480

ILC NOR adol. (N = 31) .769 .762 .546 .702 .641 .797 .822 .526
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Supplementary analyses based on CFA support these 

findings and can be found in Additional file 1: Appendix 

C.

Multi-informant correlations

Multi-informant correlations between the  LQ0–28 scores 

of DHH children and adolescents and their parents on 

the self-report ILC-NSL and ILC-NOR are presented in 

Tables  7 and 8. Correlations between the self- and par-

ent-reported QoL score  (LQ0–28) were not significant for 

any of the versions. There was a moderate correlation for 

 LQ0–28 of the adolescent ILC-NSL and the parent ILC. 

Analysis of the multi-informant correlations at the item 

level did not demonstrate significant correlations for any 

of the versions.

Usability

The DHH children and adolescents’ preferences for the 

presentation of the ILC are presented in Table 9.

During administration of the ILC-NSL and ILC-NOR, 

some of the children and adolescents commented that 

they spent more time completing the ILC-NSL because 

it took longer to view the video clips of the signed items 

than to read the items.

Discussion

Internal consistency was established as good for both 

language and age versions. A comparison of the two lan-

guage versions showed that the adolescent version corre-

sponded closely for both item and total scores, whereas 

the child version did not correspond well between the 

languages. Construct validity based on PLS-SEM was 

found to be acceptable for the proposed one-factor 

model for both language versions and all ages.. This is 

also in line with the previously confirmed one-factor 

model based on the original theoretical concept of QoL 

that the ILC is based on [6, 7].

The ILC-NSL and ILC-NOR demonstrated similar psy-

chometric properties to those reported for the ILC in 

other studies both for TH [6, 7] and DHH children and 

adolescents [1]. The ILC-NSL demonstrated the same 

pattern as the original Norwegian validation (ILC-NOR) 

with lower internal consistency based on Cronbach’s α 

Table 7 Spearman rank correlations for the  LQ0–28 of the ILC-NSL self- and parent report

The Inventory of Life Quality in Children and Adolescents (ILC); QoL score  (LQ0–28)
1 CA children and adolescents—complete sample
2 CI bootstrapped confidence intervals

M (SD) ILC-NSL M (SD) parent ILC Spearman’s rho [95%  CI]2 P

LQ0–28 CA 1 (N = 35) 21.55 (3.89) 22.17 (4.00) .057  − .363 .359 .746

LQ0–28 child (N = 22) 21.56 (3.99) 22.45 (3.56)  − .245  − .629 .213 .271

LQ0–28 adol. (N = 13) 21.54 (3.89) 21.69 (4.79) .511  − .411 .911 .075

Table 8 Spearman rank correlations for the  LQ0–28 of the ILC-NOR self- and parent report

The Inventory of Life Quality in Children and Adolescents (ILC) QoL score  (LQ0–28)
1 CA children and adolescents—complete sample
2 CI bootstrapped confidence intervals

M (SD) ILC-NOR M (SD) parent ILC Spearman’s rho [95%  CI]2 P

LQ0–28 CA 1 (N = 39) 22.57 (4.04) 22.03 (3.98)  − .038  − .577 .323 .819

LQ0–28 child (N = 24) 23.46 (4.08) 22.54 (3.41)  − .281  − .652 .190 .184

LQ0–28 adol. (N = 15) 21.13 (3.66) 21.20 (4.75) .319  − .371 .757 .247

Table 9 The DHH children and adolescents’ preferences for 

presentation of the ILC

The Inventory of Life Quality in Children and Adolescents (ILC)
1 comb.: A potential combination of the written and signed versions
2 CA children and adolescents—complete sample

Frequency Percent

ILC-NSL/comb.1  CA2 19 39.9

ILC-NOR CA 26 54.2

Do not know CA 3 6.3

Total 48 100.0

ILC-NSL/comb.1 child 10 47.6

ILC-NOR child 8 38.1

Do not know child 3 14.3

Total 21 100

ILC-NSL/comb.1 adol 9 33.3

ILC-NOR adol 18 66.7

Do not know adol 4 14.8

Total 27 100
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for the child version than the adolescent version [6]. The 

relative cognitive immaturity in younger children or the 

significantly lower NSL skills may be a possible explana-

tion for this.

Associations between the two language versions of the 

self-report were high for both item and scale scores for 

the ILC adolescent version. They were higher than we 

expected based on other studies comparing written and 

sign language versions of mental health assessments [23, 

24]. This may indicate a close correspondence between 

the ILC-NSL and ILC-NOR because of equivalent phras-

ing in written Norwegian and NSL. Other reasons for the 

close correspondence may have been the high number of 

children and adolescents with a spoken language prefer-

ence among this DHH sample or possibly good literacy, 

which was not assessed. The associations between the 

two language versions of the child self-report, however, 

were much weaker, indicating problems with the trans-

lation, literacy, or Norwegian sign language skills. As no 

DHH children or adolescents were included in the focus 

groups during the translation process, it is possible that 

the translation was not clear or not at an appropriate 

level for DHH children with varying NSL skills. Including 

them in the focus group, however, would have decreased 

the number of potential participants for this study. Lit-

eracy was not assessed in the current study; therefore, 

it is difficult to conclude on this matter. Other possible 

reasons for this finding might be that the child version 

is constructed for individual administration but was 

administered in groups in the current study. The indi-

vidual administration is designed as a conversation with 

the child and contains longer sentences and explanations 

than the adolescent version. As the younger participants 

have attended deaf school less than the adolescents and 

their parents have received fewer sign language lessons, 

the children’s sign language skills might not enable them 

to cope with the longer sentences. Therefore, they might 

have benefitted from the adolescent version with its 

shorter and simpler sentences. Consequently, we suggest 

that a validation study be carried out for younger DHH 

children using the adolescent version of the ILC-NSL 

after having included DHH children in focus groups on 

this NSL version and making adjustments if necessary.

There was a moderate, but not significant, correla-

tion between adolescent self-reports (ILC-NSL and 

ILC-NOR) and parent reports for QoL scores  LQ0–28 

whereas the two language versions of the child self-

report showed no associations with the parent reports. 

This is somewhat in contrast to the significant, but 

low informant agreement reported previously [6] for 

TH children and adolescents, whereas other research-

ers on DHH child and adolescent QoL report similar 

low agreement with parent reports [2, 3, 49] as seen in 

our study. Pardo-Guijarro, Martínez-Andrés, Notario- 

Pacheco et  al. [5], reason that hearing parents experi-

ence the impact of their children’s deafness on QoL to 

a larger degree than their children. Warner-Czyz, Loy, 

Roland et al. [2] argue that several aspects of QoL are 

less observable for parents, such as self-esteem, family, 

and friends. Others [4, 50] have suggested that DHH 

children and adolescents not sharing the same mode 

of communication with their parents might lessen the 

parents’ insight into their children’s subjective world, 

including QoL. Aanondsen, Jozefiak, Heiling et al. [31] 

find parent–DHH child correlations for the Strengths 

and Difficulties Questionnaire (SDQ) assessing mental 

health, close to those reported in another study [51] 

for TH children and adolescents. The difference in par-

ent–child agreement between the SDQ and ILC might 

be related to the different nature of the items describ-

ing QoL compared with mental health symptoms 

(SDQ), which are more easily observed by others. This 

illustrates the definition of QoL as a subjective con-

cept. The low agreement between parents and DHH, 

as well as TH children and adolescents, emphasizes the 

need to consider the self-report as the authentic QoL 

report, whereas the parent report should be used as 

supplemental information from a more remote inform-

ant [52]. This conclusion enhances the importance 

of developing sign language versions of generic QoL 

instruments for capturing DHH children and adoles-

cents’ own views. This does not, however, lessen the 

importance of assessing parents’ perspective on their 

children’s QoL as is also emphasized by the authors of 

the ILC [6, 7].

Most of the DHH children and adolescents reported 

preferring the written instrument (ILC-NOR), and this 

preference was more pronounced for the adolescents 

than the children, possibly reflecting the lower NSL 

competence among children and their parent-reported 

preference for spoken Norwegian. There may have been 

subsamples based on spoken or sign language profi-

ciency that could have influenced these results. These 

were not examined, however, due to the small sample 

size. Spontaneous feedback during administration indi-

cated that the preference for the written version (ILC-

NOR) was related to the less time-consuming nature of 

this version. Greater mastery of literacy in DHH ado-

lescents could explain their preference for the written 

version of the ILC. The preference of the written ver-

sion, however, is somewhat surprising given that other 

studies report reading difficulties to be frequent in 

many DHH children and adolescents [20, 22, 53] and 

their preference for sign language. As we only assessed 

spoken and sign language skills but not literacy, we 

could not test this.
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Strengths and limitations

A major strength of the current study is the use of a 

generic assessment tool for QoL that was translated into 

NSL, and that also examined psychometric properties for 

both written and sign language for DHH children and 

adolescents. A further strength of the choice of the ILC is 

the multi-informant perspective. Both these factors have 

been found necessary to solve some of the current incon-

sistencies in findings on the QoL of DHH children and 

adolescents.

A major limitation of the present study is the small 

sample size due to the limited number of signing DHH 

children and adolescents in the population. The sample 

size here was smaller than the minimum number of cases 

recommended for multivariate analyses based on covari-

ance, especially when analyzing the child and the adoles-

cent versions separately. This, in turn, poses a problem 

for a thorough psychometric evaluation of the ILC-NSL 

and ILC-NOR for DHH children and adolescents. Alter-

natively, the hypotheses could have been framed more 

precisely and tailored to the expected small sample size, 

in turn choosing statistical procedures more in line 

with these. By reporting the confidence intervals for the 

results, we have attempted to partly compensate for this. 

To offset the effects of small sample size, we have also 

used the PLS-SEM, which is known to be robust for such 

situations [42]. The combination of analyses used here 

was chosen as the best practical solution for the small 

sample size but leaves room for uncertainty regarding the 

conclusions.

A further limitation is the short interval of two to three 

days between the administration of the two language 

versions. This may have led to participants remember-

ing their former answers and creating a bias. The rand-

omized order of administration of the two versions was 

conducted to counteract this.

The lack of including the target population for the ILC-

NSL in the focus group for the translation is a further 

limitation as well as the use of single-item measures to 

assess spoken and sign language skills which cannot be 

regarded as a complete assessment of the participants’ 

communication skills. A minor limitation is the absence 

of a gold standard for establishing convergent validity 

for QoL in DHH children and adolescents. The use of a 

written instrument, such as the KIDSCREEN, as a gold 

standard, however, would not have been reliable or valid 

because of the evidence showing that many DHH chil-

dren and adolescents have reading difficulties [20, 22, 53] 

even though this did not seem prominent in our sample. 

Another translation cycle into NSL and validation of this 

translation would have been necessary and too time-con-

suming for the scope of the current study. A further limi-

tation is the lack of test–retest reliability.

Conclusion

The evaluation of the psychometric properties of the 

self-report ILC-NSL is promising. The use of the self-

report ILC-NSL for assessing QoL in DHH children 

and adolescents is essential given its subjective nature. 

For children younger than the age of 11, the use of the 

ILC-NSL is more questionable, possibly because of 

their lower sign language skills. Until better alterna-

tives are developed, we suggest that the psychometric 

properties of the written and NSL adolescent versions 

are studied for DHH children after focus groups are 

conducted, including representatives for the target 

population. Alternatively, that it is investigated whether 

individual rather than group administration may result 

in better usability and validity of the child ILC-NSL and 

ILC-NOR. Based on the children and adolescents’ feed-

back, we recommend presenting both the written and 

NSL versions in combination to evaluate QoL among 

DHH children and adolescents rather than using only 

one language. Further research on DHH children and 

adolescents is needed to solve the current inconsist-

encies in the findings related to QoL. Because of the 

small number of signing DHH children and adoles-

cents in the population, cross-cultural studies should 

be encouraged; this would increase the possibility of 

conducting research on larger samples, as well as allow-

ing for an examination of cross-cultural similarities and 

differences.
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Appendix A 

Table A Mean gender differences (MD) with CIs for item scores for both ILC-NSL and ILC-

NOR 

 MD ILC-NSL [95% CI] MD ILC-NOR [95% CI] 

LQ0-28 CA  .760 -1.491 4.163 -3.323 -5.923 -1.638 

School -.102 -.937 .436 .415 .070 .868 

Family -.210 -.912 .231 .330 .009 .567 

Other children -.123 -.909 .414 .446 .035 .848 

Alone  .057 -.922 .532 .895 .517 1.263 

Physical Health .386 -.040 .980 .497 .088 .977 

Mental Health -.171 -.961 .405 .269 -.194 .833 

    Global QoL -.595 -1.019 .121 .471 .018 .901 

Notes. CA: Complete sample MD: mean difference between boys and girls, CI: bootstrapped  
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Appendix B 

 

ILC-NSL complete sample (CA; N=49) 

 

Fig. B1 School         Fig. B2 Family     

 

Note. Range of item scores 1–5, 1=high QoL  

 

Fig. B3 Other children      Fig. B4 Alone 

 

Note. Range of item scores 1–5, 1=high QoL  
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ILC-NSL CA (N=49) 

 

Fig. B5 Physical Health       Fig. B6 Mental Health   

 

Note. Range of item scores 1–5, 1=high QoL  

 

Fig. B7 Global QoL       Fig. B8 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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ILC-NSL child (N=22) 

 

Fig. B9 School        Fig. B10 Family    

 

Note. Range of item scores 1–5, 1=high QoL  

 

Fig. B11 Other children      Fig. B12 Alone 

 

Note. Range of item scores 1–5, 1=high QoL 
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ILC-NSL child (N=22) 

 

Fig. B13 Physical Health      Fig. B14 Mental Health      

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B15 Global QoL       Fig. B16 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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ILC-NSL adolescent (N=27) 

 

Fig. B17 School       Fig. B18 Family   

 

Note. Range of item scores 1–5, 1=high QoL 

 

 Fig. B19 Other children      Fig. B20 Alone 

 

Note. Range of item scores 1–5, 1=high QoL 
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ILC-NSL adolescent (N=27) 

 

Fig. B21 Physical Health      Fig. B22 Mental Health      

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B23 Global QoL       Fig. B24 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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ILC-NOR CA (N=56) 

 

Fig. B25 School         Fig. B26 Family     

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B27 Other children      Fig. B28 Alone 

 

Note. Range of item scores 1–5, 1=high QoL 
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ILC-NOR CA (N=56) 

 

Fig. B29 Physical Health       Fig. B30 Mental Health      

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B31 Global QoL       Fig. B32 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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ILC-NOR child (N=25) 

 

Fig. B33 School       Fig. B34 Family     

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B35 Other children      Fig. B36 Alone 

 

Note. Range of item scores 1–5, 1=high QoL 
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ILC-NOR child (N=25) 

 

Fig. B37 Physical Health       Fig. B38 Mental Health      

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B39 Global QoL       Fig. B40 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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ILC-NOR adol. (N=31) 

Fig. B41 School       Fig. B42 Family     

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B43 Other children      Fig. B44 Alone 

 

Note. Range of item scores 1–5, 1=high QoL 
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ILC-NOR adol. (N=31) 

 

Fig. B45 Physical Health       Fig. B46 Mental Health      

 

Note. Range of item scores 1–5, 1=high QoL 

 

Fig. B47 Global QoL       Fig. B48 LQ0-28 

 

Note. Range of item scores 1–5, 1=high QoL; QoL score (LQ0-28): range 0–28, 28=high QoL 
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Appendix C 

 

Construct validity – supplementary results 

The ILC-NSL CA showed good model fit for χ2/df and acceptable model fit for two 

indices (CFI and TLI). The ILC-NOR CA showed acceptable fit for χ2/df and CFI. Factor 

loadings based on CFA were acceptable for all seven items of the ILC-NSL for adolescents. 

None of the modification indices for ILC-NSL or ILC-NOR suggested correlated residuals 

for the one-factor model. The results support the results of the PLS-SEM. 

 

< Table C1 and C2 here> 
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