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Abstract

Background: Chrildrens early language exposure plays an essential role in shaping their
linguistic development. Because most young children are taken care of by their family
members in this important time period, their caregivers are the key contributors of talk to
which the young children are exposed to (VanDam, Ambrose, & Moeller, 2012, p.402; Hart
& Risley, 1995) There is evidence that female caregivers use more words close to young
children than male caregivers, regardless of the childs hearing status (Pancsofar & Vernon-
Feagans, 2006; Johnson et al., 2014; Nilsson, 2018). The objective of this present study was
to investigate caregiver gender differences in the quantity of word use in the home

environment of Norwegian children with and without hearing impairment.

Method: The sample in the present study consist of children with hearing impairment (n=8)
and children with normal hearing (n=9) and their caregivers. Language Environmental
Analysis (LENA) provided full one- day recordings which was used to measure caregiver
word use. Only data from the hours of the recording day where both caregivers were present
was used. The compared variables used are the means of word counts from female and male

caregivers.

Analyses: A two tailed independent t-test and a paired t-test was used to compare the means

of caregiver word count, both female and male, and in total.

Results: Results from the research done in collaboration with this thesis showed significant
differences between female and male caregivers” use of number of words. Female caregivers
use a significantly higher number of words than male caregivers close to young children

regardless of their hearing status.

Conclusion: Young children in the present study were exposed to a higher number of words
from female caregivers. More research is needed on this subject in the future, both

investigating the quantity and quality of interaction between young children and caregivers.
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1 Introduction

1.1 Background and rationale for this thesis

This thesis is linked to the research program “Words make a difference” (“Ord gjar
forskjell”), at the Department of Special Needs Education, University of Oslo. The objective
of the research program is to validate the Language Environment Analysis (LENA) in
Norwegian, Swedish (Lofkvist et al., in preparation) as well as in Italian (Léfkvist et al., in
preparation) and Brazilian Portuguese (Ferreira, Levy, & Lofkvist, submitted). Another
purpose is to examine the effects and possible correlations of type and amount of language
use by caregivers, on the spoken language development in young children with Hearing
Impairment (HI), compared to age-matched children with Normal Hearing (NH).

The overall purpose of the current study and master thesis was to find out if there were
any differences in the amount of words (word count) used by caregivers close to young
children with hearing impairment aged 18-71 months using or not using hearing aids (HA),
bone anchored hearing aids (BAHA) and /or cochlear implants (CI), compared to children
with normal hearing. In the present study, caregiver refers to the main provider of a child in
the home. This is often the parents of the child, but could also mean other family members,
like foster parents or grandparents. The specific aim was to investigate possible caregiver
gender differences in the quantity of language stimulation, and to investigate whether female
and male caregivers used similar numbers of words close to children in their home
environment, regardless of the child’s hearing level (HI, NH).

There is evidence that female caregivers use a higher number of words with normal
hearing children (Pancsofar & Vernon-Feagans, 2006; Johnson, Caskey, Rand, Tucker, &
Vohr, 2014). There is some evidence from a Swedish master study by Nilsson (2018) that
show similar results of higher word count from female caregivers in a cohort of 28 children
with hearing impairment and normal hearing. Nilsson (2018) found that female caregivers
used significantly more words close to their child than male caregivers in three groups;
children with CI (n=17) and children with HA (n=11), and children with NH (n= 12) (Nilsson,
2018). Nilsson (2018) and Johnson with colleagues (2014) used the LENA technology to
measure the numbers of adult words. There are so far no known Norwegian studies that have
investigated the language environment with the LENA technology, and with focus on gender

caregiver differences. This thesis will hopefully contribute with new and important
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knowledge on this topic.

There are several studies that have examined the interaction patterns between female
caregivers, related to the concept of maternal sensitivity, and young children (Kim &
Mahoney, 2004; VVohr et al., 2010; Quittner et al., 2013; Lloyd & Masur, 2014). However,
studies that specifically examine the interaction patterns between children and male
caregivers (paternal sensitivity) are rare (Nordahl et al.,, Janson, Manger & Zachrisson, 2014),
even if shared parenting nowadays is more common in the modern society, and especially in
the Nordic countries, where gender equality is common. Based on this situation, the thesis
will have a specific focus on automatically measured and analyzed language data from all-day
LENA recordings, and the quantitative interaction between both female respectively male
caregivers and young children. One of the aims of this study was to shed some light on this
caregiver gender issue, and indirectly to challenge the gender norms and current traditions
concerning these terms. Instead of using maternal and paternal as a term this thesis will
operate with the term caregiver sensitivity. This term (caregiver sensitivity) will in this thesis
refer to caregivers’ amount of words (quantitative word count). There have not been any
measures in the current study of either maternal or paternal/ caregiver sensitivity, and
therefore the term will refer only to the measures of quantitative word counts.

Even if father involvement and shared parenting is more common in the upbringing of
children, it is still mostly mothers who stay at home during the first years in life, and they are
also more often the ones who stay at home with sick children (SSB, 2017). It is so far unclear
how increased shared parenting, but with continuously gender-based caregiver differences in
childcarechildcare, affects the children’s language and psychosocial development. Also, today
many families consist of more different compositions than the traditional “father-mother-
child-model”, like one-parent-households or several primary caregivers because the biological
parents have new partners. This could also potentially influence some of the variation of
language environment in relation to gender aspects. Researchers, clinicians and the society
should start to acknowledge gender norms as aspects that may influence the child
development differently, in real life situations.

In the master thesis the term sex will be used, and not gender. The term gender refers
to certain cultural associations with a person’s biological sex (American Psychological
Association, 2012). According to American Psychological Association (2015) gender is the
condition of being female, male or neutral (American Psychological Association, 2015). The
term sex refers to the sex assigned at birth based on the appearance of external genitalia

(American Psychological Association, 2015). The term refers to a person’s biological status
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and is typically categorized as male, female or intersex (American Psychological Association,
2012).

The aim of this thesis was to find out if there is a difference in number of spoken
words between female and male caregivers in interaction with young children, and how
caregiver sensitivity influences childrens early language development. Within the thesis work
| have explored and investigated the literature on caregiver (maternal and paternal) sensitivity,
and how this affects children’s early language development, both in children with and without
HI. So far it has been difficult to examine the quantity use of spoken language from
caregivers with all-day recordings and in real life situations, without the presence of
researchers or clinicians. However, new technology (LENA) has been introduced that may be
used to examine young childrens’ listening environment and verbal communication, including

to screen for caregiver gender differences (Gilkerson, Coulter, & Richards, 2008).

1.2 Research question

The background and the rationale of the thesis has led to the following research

question:

Do female caregivers use more words in the home environment close to children with
normal hearing aged 18- 56 months, compared to male caregivers, and regardless if the

children have a hearing impairment or not?

The thesis will work with a hypothesis that female caregivers use more words than
male caregivers in the home environment, near young children in the ages of 18-56 months,
regardless if the children have a hearing impairment or not (Johnson et al., 2014; Nilsson,
2018).
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1.3 The structure of the thesis

This master thesis is an article-based thesis and consists of a summary of the thesis
and a submitted manuscript that is sent to an international peer-reviewed journal, and with the
goal of becoming published, hereby referred to as article in the summary. The summary of the
thesis consists mostly of the theoretical and empirical background, and methodological
considerations (reflections), and the article consist of the study (Female caregivers talk more
to 18-56-months-old children with and without hearing impairment than male caregivers
measured with LENA — a cross-sectional study). Chapter one in the summary of the thesis
provides the background, theme and object of the thesis that led to the current research
question and the hypothesis being used in the study. Chapter two provides an overview of the
theoretical and empirical background used in the master thesis, and some of the theoretical
background used in the article. Chapter three consist of the methodological considerations and
my own reflections when | conducted the current study. It also provides an overview of the
recruitment procedure, sampling, choosing of statistical analyses, ethical implications and
description of how the study was carried out in more details. Chapter four consists of a short
overall conclusion and the future perspective regarding implications, both in clinical settings
and in research. The collection of the data in the study was done in collaboration with another
master’s student, Catharina Fallet Sundby besides from myself. We recruited the participants
together, but our theses have different areas of focus. Catharina’s focus was on childrens
expressive vocabulary and the relationship between expressive vocabulary growth, adult
words and conversational turns in caregiver- child interactions, and my focus was on
caregiver gender differences.

The measurements in the article were quantitative, which means that there were not
any qualitative measurements of the interactions between the child and caregivers. This may
limit the research in some ways but will not change the importance of exploring the
guantitative measurements of caregiver word use, hereby referred to as word count.
Measurements of the participating childrens vocabulary and/or language knowledge was not
included as material in the study protocol, because the focus was on exploring possible gender
caregiver differences of word use in two different groups (HI, NH).
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1.4 List of abbreviations

NH

HI
LENA
DLP
Cl

HA
BAHA
SES
ADEX
ITS

Normal Hearing

Hearing Impairment

Language Environment Analysis
Digital Language Processor
Cochlear Implant

Hearing Aids

Bone anchored hearing aid
Socio- economic status
Advanced Data Extractor

Interpreted Time Segments

1.5 List of definitions (used in this thesis)

The term Word Count refers in this thesis to the caregivers” number of words. The term can

also be addressed as caregiver word use, or number of words from caregivers.

Researcher in this thesis addresses the researchers in charge of this study, which was the

master students Catharina Fallet Sundby and me Nina Melsom Kristensen. Sometimes the

term us is also used.

Socio- economic status refers to the caregivers” educational level in this thesis.

Caregivers refers in this thesis to the child’s primary providers, usually parents or other

primary caregivers such as grandparents, adoptive parents or other caretakers.
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2 Theoretical and empirical
background

2.1 Language development

The early exposure to language input plays a crucial role in shaping the linguistic
development in infancy. Because most young children are taken care of by their family
members in this important time period, their caregivers are the key contributors of talk to
which the young children are exposed to (VanDam, Ambrose, & Moeller, 2012, p.402; Hart
& Risley, 1995). Caregivers vary in how talkative they are with their children, and these
differences have a significant impact on childrens language development both in typically
developed children with NH and children with HI (VanDam et al., 2012, p.402; Gilkerson &
Richards, 2009; Hart & Risley, 1995). A high amount of language stimuli from caregivers
provides children with the opportunity to make stronger connections between the
phonological form of a word and the words meaning. Children of less talkative caregivers are
often less exposed to instances of individual words, than children of more talkative caregivers
(Huttenlocher, Haight, Bryk, Seltzer & Lyons, 1991; VanDam et al., 2012, p.402).

2.1.1 Language development in typically developed children with
normal hearing

Infants’ early listening experiences, including the early experience of perceived speech
sounds and environmental sounds begin already in the 20" pregnancy week. The inner ear
(cochlea) is then already developed and matures further in these weeks, and the baby can
begin to hear low-frequency sounds such as heartbeats and the mothers voice (Cole &Flexer,
2011, p. 3). In the prelinguistic period infants learn to articulate a variety of speech-like
sounds, and to “tune in” to their own vocal input and adult input. The infant begins to create a
“mental dictionary” as they listen to their caregivers’ input (Ertmer & Stoel- Gammon, 2016).
This later allows them to produce and understand words. When infants hear their own babble,
they start to associate the articulatory movements with the resulting acoustic signal. This
association is very important for learning to produce the articulatory movements associated
with word production (Ertmer & Stoel- Gammon, 2016, s. 216).

At birth, infants produce speech-like sounds such as cries, burps, wheezes and coughs.
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Later on, they begin to smile and produce “coos” and “goos”. The infant’s vocalizations are
often imitated by their caregivers, and the baby and caregiver start to participate in
conversational turns with “words” and vocalizations. At around four to six months the
vocalizations become more varied, and by six to seven months most infants produce
consonant-vowel (CV) syllable vocalizations, also called “canonical babbling”. Infants
vocalizations develop and increase dramatically in the first year (Ertmer & Stoel- Gammon,
2016, s p. 216). At around six to 12 months, the infant’s babbling develops further, and the
vocalizations now consist of a variety of consonants, but stops, nasals and glides tend to be
the most frequent speech sounds. Around the time when babies produce their first words, their
vocalizations consist mostly of “jargon speech”; long utterances with sentence-like intonation
patterns but that lack clearly identifiable words (Ertmer & Stoel- Gammon, 2016 p. 217).

A child with normal hearing will typically produce their first words around eight to 15
months of age (Kuhl, 2010). Before uttering their first words, children must accomplish two
things that together forms lexical- semantic knowledge; to recognize familiar strings of
sounds in the speech signal, and then attach meaning of the sounds to an object (L6fkvist,
2014, p.7). The child knows approximately 50 words around the age of 13 to 24 months, and
with these words as a foundation they start to combine words and form sentences (Bloom,
2002).

There is a large variation in young childrens vocabulary knowledge. Both related to
the understanding of words, their naming ability, and the size of the vocabulary. The
vocabulary spurt period is usually starting around 18 months, and the term refers to a time
period when children start to use and learn words rapidly (Bloom & Markson, 1998). At the
age of two, childrens phonology continues to develop and the focus on grammatical and
syntactic learning is emerging. When the children are around three years old, they learn
approximately four new words every day (Fenson et al., 1994). Vocabulary learning is a life-
long process, built on achieved world knowledge and processing skills, which result in new
words which may be learnt every day, and especially in childhood (Kave, Knafo, & Gilboa,
2010).

2.1.2 Language development in infants and young children with
hearing impairment

The cochlea develops and matures around week 20 of the pregnancy, and children

with hearing impairment has therefore already missed 20 weeks with auditory stimuli when
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they are born (Cole & Flexer, 2011 p.3). One major concern surrounding children with
hearing impairment is that speech sounds are prevented from reaching their brain, due to their
impairment. Neural imaging has shown that the auditory cortex is more active when children
listen or read (Cole & Flexer, 2011, p.5). There is a difference between the concept of hearing
and listening. Hearing is defined by acoustic input reaching the brain and listening means
deliberately or incidentally having attention towards acoustic input. To hear is a prerequisite
for learning to listen (Cole & Flexer, 2011 p.12). Early and frequent acoustic stimuli is crucial
for the hearing paths to mature. Normal maturation of the central hearing paths is crucial for a
normal spoken language development in children (Cole & Flexer, 2011, p. 6). Conversational
turns that take place between infants and adult caregivers in this phase are elicited when the
infant use “cooing-vocalizations”, that are based on the infant’s ability to hear their voice and
adult’s words. Children with hearing impairment are less likely to imitate their caregivers
which may decrease conversational turns between the caregiver and the child (Ertmer &
Stoel- Gammon, 2016, s p. 217). A hearing impairment can be a risk for a delay of canonical
babbling (Moeller et al., 2007a: Ertmer & Stoel- Gammon, 2016, p.218). There is a large
variation in language development in children, and some children with hearing impairment
begin to babble within the normal age range (Oller & Eilers, 1988; Nathani, Oller, & Neil,
2007; Ertmer & Stoel- Gammon, 2016, p.218).

Hearing impairment (mild to severe) has an impact on children’s oral language
development by restricting the access to hear speech and experience spoken language as
easily as for children with NH (Moeller & Tomblin, 2015; Tomblin et al., 2015, p.76S).
Children with mild to moderate hearing impairment have unlike children with severe and
profound hearing impairment some access to language input (speech). This access is however
dependent on the extent of the speech signal, hearing aid technology use and existence of
noise in the environment (Tomblin et al., 2015). These factors explain the impact quantity and
quality of language input have on children’s language learning. A hearing impairment could
result in threats to the language learning system and accessing of important linguistic cues.
However, it is possible that the language learning system of children with mild to severe
hearing impairment only needs a minimum amount of information for successful language
development (Tomblin et al., 2015, p. 76S).

A profound hearing impairment will exclude a big amount of speech information, and
this will further affect the child’s oral speech and spoken language ability, especially without
any amplification of hearing aid technology. Children with cochlear implants have shown

relatively adequate speech and language development, despite the poorer acoustic because of
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the devices (Tomblin et al., 2015, p. 77S). In the study by Tomblin and colleagues (2015) the
authors examined language outcomes of preschool children with mild to severe hearing
impairment, and how aided hearing influenced language growth. The results indicated that
children with mild to severe hearing impairment may be at risk for language delays,
especially if the hearing impairment is moderate or greater. The risk for language delays
could be minimized by intervention through early aided hearing, and consistent use of the
hearing aid technology (Tomblin et al., 2015, p.90S).

2.2 Hearing impairment

The first three years of a child’s life is crucial considering development of listening,
speech and language skills. If in these three years they are not exposed to auditory input, they
are more likely to develop a language delay, and later also have literacy delay (Tye- Murray,
2015, p. 483). One other crucial factor for language development in the early years is the
cognitive development. The neural pathways and cognitive skills necessary to interpreting
auditory input are starting to develop during these early years. A hearing impairment could
easily be a hindrance for achieving underlying cognitive skills that are necessary to acquire
adequate language (Tye-Murray, 2015, p.483).

Hearing impairment can in one way be described as sounds that do not reach the brain.
In other words, there is something in either the outer, middle or inner ear that prohibits the
sound from getting through and reaching the brain. Hearing impairment is categorized based
on degree (mild to profound), type (sensorineural, conductive, mixed, unilateral, bilateral,
asymmetrical, symmetrical, prelingual, perilingual, postlingual) and etiology (congenital,
acquired) which is related to cause of the hearing impairment or deafness. One example of the
most common genetic, and non-syndromic cause of hearing impairment or deafness is
connexin 26 mutation while the most common congenital, and acquired hearing impairment
or deafness is congenital cytomegalovirus (CMV) infection (Alford et al., 2014). The pure-
tone average (PTA) often defines the degree of the hearing impairment, from mild (hearing
impairment) to profound (deafness). The audiogram gives an overall picture of the hearing
impairment and sensitivity (Tye- Murray, 2015, pp. 12-13).

Cochlear implants and hearing aid technology provide children with hearing
impairment with the opportunity to hear environmental sounds, speech and language input
(Ertmer & Stoel- Gammon, 2016, p.218). The use of these technologies aims to make speech

audible for patients with a hearing impairment or deafness (Tye- Murray, 2015, p.122), and to
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provide them with access to speech signals at a safe and comfortable level, both for infants
and children (Tye- Murray, 2015, p.533). There is a variety of hearing aid technologies and
cochlear implant (CI) is one of them. The Cl-system consists of two parts; one outer part, that
reminds of a hearing aid (microphone, transmitter/coli), and that is connected to an implanted
part that consists of a receiver and an electrode, that is inserted in the cochlea where it sends
impulses to the auditory nerve and thereafter to the brain. Deaf infants should be identified as
early as possible after birth, to reduce the negative effects of auditory deprivation
(Kronenberger et al., 2014).

2.2.1 Follow- up procedure after detected hearing impairment in
Norway

The Universal newborn hearing screening (UNHS) system (2007) aims to screen for
hearing impairment in all newborn babies within the first days after birth. Testing of all babies
with automated auditory brainstem response (A-ABR) and otoacoustic emission (OAE) will
hopefully decrease the age at identification of hearing impairment and reduce hearing-related
risks for language delays (Tye- Murray, 2015, p.484; Joint Committee on Infant Hearing,
2007). In Norway there is a recommendation to follow the guidelines “National professional
guidelines for newborn screening” (Nasjonal faglig retningslinje for screening av hgrsel hos
nyfgdte) from “the Norwegian Directorate of Health”. These guidelines recommend that all
infants should be screened 24 to 72 hours postpartum, and if they do not pass, they should be
referred to further audiological evaluation. One thing to bear in mind is that this is only a
recommendation and not a directive (Norwegian Directorate of Health, 2008).

All parents are offered newborn hearing screening at the hospital, and this offer makes
the basis for an expectation of an adequate follow- up procedure. One of the findings from the
current study illustrated an unexpected result of clinical practice. The majority of the
participants reported that they were not pleased with the initial clinical hearing care
procedures, and none of the participants were offered individualized family centred
intervention. Family centred intervention is an evidence- based intervention approach
designed to support the families and caregivers of children with a hearing impairment and
teach the caregivers how they can help and support their child to have the best preconditions
for later language learning, despite their hearing impairment. One of the pillars in family

centred intervention is that caregivers and families of children with a hearing impairment are
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empowered and trained by clinicians to be advocates and models for language learning of

their young children (Moeller, Ertmer & Stoel- Gammon, 2016).

2.3 Auditory deprivation

When a child with a hearing impairment experience auditory deprivation over a longer
period, or extended periods of poor auditory access to linguistic input and environmental
sounds, the auditory system undergo a cross-modal reorganization (Sharma & Campbell,
2011). This can lead to diminished connections within the auditory nerve and the auditory
centers of the brain (Teoh, Pisoni & Miyamoto, 2004; Estabrooks, Maclver- Lux & Rhoades,
2016, p.220). If this period is prolonged, the auditory performance decreases (Teoh, Pisoni &
Miyamoto, 2004; Estabrooks, Maclver- Lux & Rhoades, 2016 p. 220). The neural networks in
the brain reorganizes for other senses when it receives weakened amount of auditory input
(Sharma, Gilley, Dorman & Baldwin, 2007; Coez et al., 2011; Estabrooks, Maclver- Lux &
Rhoades, 2016, p. 220). The sensitive period for language learning in typically hearing
children is from birth to approximately three years after birth. In this period the structure in
the brain changes and organizes based on experience. Frequent experience-based connections
or synapses are strengthened, and infrequently used connections (synapses) are “pruned” or
cut to make room for the strengthened connections. These experience- dependent
consequences are called neuroplasticity (Suskind, 2015).

Studies show that children with hearing impairment or deafness who went through
cochlear implantation within the sensitive period, showed better outcomes regarding language
and cortical auditory evoked potential (Sharma, Dorman & Kral, 2005). Aided hearing with
hearing aid technology such as cochlear implants and hearing aids are critical within the
sensitive period for auditory cortical development. The opportunity for early access to sound
and speech is critical for optimal language development, and also preventing re- organization
of the cortex, which could result in limiting the capacity for oral language learning (Sharma &
Campbell, 2011).

2.4 Caregiver sensitivity

Caregiver sensitivity refers to the caregiver’s ability to perceive, interpret, and respond
to the child's signals quickly and appropriately (Mesman, Oster, & Camras, 2012). Sensitive
caregivers foster safe attachment, and according to attachment theory, caregivers' sensitivity
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to the child's needs and signals is central for positive development (Mesman et al., 2012).
Caregivers have a big impact on children's cognitive, linguistic and social development.
Quittner et al. (2013) examined the effect of parental behavior on the dyadic interaction with
deaf children and their language development during the first four years after cochlear
implantation (CI). Previous studies in children with CI have not investigated the effect of
maternal sensitivity and the data from the study (2013) indicate that maternal sensitivity and
cognitive stimuli predicted an increase in linguistic growth in the children. Linguistic
stimulation was strongly related to language growth only in the context of high maternal
sensitivity (Quittner et al., 2013).

Another study (Ambrose, Walker, Unflat-Berry, Oleson & Moeller, 2015) investigated
the quality and quantity of utterances from caregivers to both children with mild to severe HI
and children with NH. A five-minute semi-structured interaction between parents and children
was carried out when the child was 18 months and three years old. At the 18-month check-
up, the parents filled out a standardized survey, and at a three-year check-up, a standardized
language test was done. The results from control at 18 months of age showed that children
with HI were exposed to more directives (example; giving a command rather than showing
interest for the child’s own initiative) than the children with NH. At the three-year control,
there were significant differences between the groups on the number of utterances from
parents, and children with HI were exposed to fewer words and poorer quality of the stimuli
they received (Ambrose et al., 2015).

Results from the study conducted by VanDam, Ambrose & Moeller (2012) indicated
that children with normal hearing and children with hearing impairment were exposed to a
similar amount of adult words. However similar amount of exposure may not correlate with
similar amount of access to adult words, especially for children with hearing impairment
(VanDam et al., 2012, p.414).

Hurtado, Marchman, Fernald (2008) showed in their study indications that mothers of
Spanish speaking children who used more utterances also used more words, word tokens and
word types than mothers who used fewer utterances. The results also indicated that maternal
talk was uncorrelated with hearing impairment. Number of utterances from mothers correlated
significantly with children’s vocabulary at 24 months (Hurtado et al., 2008, p.F34). Children
of mothers who used more utterances had a larger increase in vocabulary from 18 to 24
months, which is consistent with other studies on English speaking mothers and infants (Hoff
& Naigles, 2002; Hurtado et al., 2008, p.F35). Talkative mothers in the study used on average

seven times more words, five times more utterances, three times more different words and
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sentences that were twice as long compared to less talkative mothers (Hurtado et al., 2008,
p.F37). Other findings from the study showed that quantity and quality of adult speech
predicted children’s efficiency in receptive language development. The study provides
evidence that caregivers” stimuli influences both vocabulary knowledge and lexical
processing skills, and that this later forms the foundation for continued lexical and
grammatical growth (Hurtado et al, 2008, p.F37).

A study carried out by Quittner, Cruz, Barker, Tobey, Eisenberg & Niparko (2013)
presented results that showed a correlation between high maternal sensitivity and language
growth, and also that maternal sensitivity and cognitive stimulation predicted a significant

increase in oral language growth (Quittner et al., 2013, p. 4-5).

2.5 Gender differences

All children need rich and varied linguistic stimuli from their caregivers and their
surroundings. Vocabulary vary from person to person, depending on age, cultural differences,
interest and status. This also applies to gender, and it is no surprise that men and women have
different ways to communicate with each other, with children and other adults. Johnson,
Caskey, Rand, Tucker, & Vohr (2014) aimed to test the hypothesis that reciprocal
vocalizations of mother- infant dyad are more frequent than those of father- infant dyads
(Johnson et al., 2014). The results from the study showed that utterances between mothers and
children/ infants have a positive effect on language development (Johnson et al., 2014).
Results from Johnson et al. (2014) also showed that mothers more often than fathers
responded to infant cues, and that infants showed a preferential response to their mother’s
voice in the first months of life. Johnson et al. (2014) suggested that this behavior could be
explained by the fact that mothers are often the primary caregiver with the most direct
interaction with infants (Johnson et al, 2014). Maternal and paternal input to infants are
similar in the first three months of life. However paternal input often consists of more
challenging cues, utterances and questions, encouraging children to use more challenging
vocabulary and longer utterances (Johnson, et al, 2014).

The study Nilsson (2018) found that women accounted for around 71% of words
between caregiver and children, and men accounted for around 29% of words between
caregiver and children (Nilsson, 2018, p.21). Mean of words per hour was 987 for women,
and 403 for men (Nilsson, 2018, p.30). Nilsson's (2018) key findings from the study showed

that children with a hearing impairment and that used HA heard a greater amount of words

22



from their caregivers (both females and males), but that children with Cl and NH were
involved in more conversational turns with their parents. Nilsson (2018) notes that this can be
due to an effect from individualized family-centered intervention actions that usually are
provided to all families with CI, but not to all families with HA. Families with children who
have CI may thereby be more aware about the importance of meaningful language
stimulation, including to listen to the child’s own initiatives in dialogues, which may result in
more favorable language development. Children with NH heard the least amount of words,
and female caregivers used more words in all groups (Nilsson, 2018).

Zaidman- Zait, Most, Tarrasch and Haddad (2018) investigated parents’ involvement
in intervention programs for children with hearing impairment. They found that mothers were
significantly more involved in children’s intervention than fathers were. Mothers reported that
they were more interested and had a higher attendance in the intervention programs than
fathers and were more actively engaged with professionals (Zaidman- Zait et al., 2018).
Previous studies have also found that female caregivers more often than male caregivers act
as their child’s main provider, especially with children with disabilities (Brett, 2002; Tehee,
Honan & Hevey, 2009).

Father involvement in child development has changed over the last decade, and fathers
are now more involved, and their role as caregivers are unique and may differ in many ways
from mothers. Fathers parenting role has an important consequence in terms of parenting
behaviors, but there are still barriers regarding work hours, and maternal “gatekeeping” to
mention some (Yogman, Craig & Garfield, 2016). Fathers has shown to be competent and
capable during infancy, resulting in infants having similar experiences psychological as with
mothers (Yogman et al., 2016). Male caregivers are more likely to be young children’s play
partners, and their role in playing tends to be more stimulating and arousing for the child
compared to mothers (Yogman, 1981).

Male caregivers are also just as likely as mothers to match their emotions with the
child, and their quality of interactions are more intense than mothers (Yogman, Lester &
Hoffman, 1983; Feldman, 2003). Pancosfar & Vernon- Feagans (2006) found that male
caregiver- child interactions were shown to be a unique predictor of the child’s later advanced
language development. Male caregivers™ input made a unique and significant contribution to
the child’s later expressive language skills at 36 months of age, considering parent education
and quality of childcare (Pancosfar & Vernon- Feagans, 2006).
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3 Method

3.1 Research design

This study has a descriptive, cross sectional design with analyses based on quantitative
data from a sample (N=17). Language Environmental Analysis (LENA) provided full one-
day recordings which was used to measure caregiver word counts. Only data from the hours
of the recording day where both caregivers were present was used. The compared variables
used are the means of word counts from female and male caregivers. A descriptive study
refers to a study that showcase things as it is, without any purpose of changing, influence or
affect the variables. There was not given any treatment, guidance or instruction to the
participants in advance that could have affected the outcome or the results in the current
study. This is a criterion for a study to be descriptive (Kleven, 2002 pp. 265- 266).

The data displayed in the study was extracted from two groups; children with hearing
impairment (HI) (n=8), and children with normal hearing (NH) (n=9). Both groups are
relevant because of the thesis’ research questions that aims to investigate the possible
similarities and differences between the two groups on the chosen variables and
measurements. The chosen variables in this study was number of adult words from female
and male caregivers, presented close to both children with HI and NH and in total. This study
will show a “snapshot” of a population at a specific point in time. The “snapshot” showcased
was the all- day recording, and the sample was the participating children (HI, NH). This study
will show a sample consisting of individuals with different ages, hearing status and some
difference in socioeconomic status in different parts of Norway (Cohen, Manion & Morrison,
2011, p. 267).

Prior to the recruitment process and data gathering, a test pilot was conducted
including a child with normal hearing, 25 months of age with a full- day recording. This made
it possible for the researchers in charge to practice all procedures before organizing and

administrate the study.

3.2 Ethical implications

With research comes the possibility of new and valuable insight in different
disciplines, cases and questions. Research is carried out in different context, often with

humans or animals as subjects. A researcher could also be called “finder of facts”, implicating
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that what we read in research should be facts and not assumptions or interpretations. To find
these facts, the researcher is obligated to follow several norms of research ethics. These norms
strive to be an assurance both for the researcher and all parties participating, avoiding any
burdens or liabilities (NESH, 2016). Researchers are responsible for presenting knowledge
and data that are valid and are therefore subject to high expectations regarding all aspects of
the research process. For instance, choosing of research questions, methodological approaches
and analytical expectations needs careful consideration (NESH, 2016).

3.2.1 Careful and satisfactory recruitment and sampling

Informants recruited to research projects should never feel pressured or obligated to
participate (NESH, 2016). The participants in this study was not approached directly, all
information regarding this study was first handed out or distributed via relevant instances and
institutions. Further, the interested caregivers had to take initiative and contact the researchers
in charge of the study to enroll. Caregivers who contacted us, but did not respond, was not
contacted further. All correspondence between the researchers and participants were via home
visits or video- conference. It was not possible making home visits to all participating
families, due to their geographically whereabouts. It would have been preferable to do so, but
due to limited time, this was the most attainable solution. If any of the participating families
wanted more information or had any questions, they contacted us at any time during the

process.

3.2.2 Handling of personal data

All collected data was anonymized and encoded and cannot be traced back to the
participant. From the recording, six ten- minute samples (60 minutes) were extracted and
transcribed and analyzed by a qualified research assistant to validate the data from the LENA
software. No other files containing audio was played or listened to beyond this. Non-
unauthorized personnel were not able to access the encoded material, and the material was
anonymized and kept separated from consent forms and other documents where the child’s
identity appears (appendix nr: 10;2016/ 2235). The encoded material was kept in a fireproof
cabinet, separate from the consent forms, in accordance with the current guidelines by the
Institute for Special Needs Education, UiO (2016/ 2235). NESH (2016) states that all ongoing
research documents where the participants identity may occur, should always be kept separate
from the research data (NESH, 2016).
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The project and the study are approved by Regional Committees for Medical and
Health Research Ethics (REK), and all the data and materials will be terminated at the date
agreed with REK (2016/ 2235; NESH, 2016). Results from the project can be further used and
presented in scientific research papers and articles, and in master- or doctoral theses. All the
participating families was given this information and approved to continue with the process. If
the results are to be presented or published, all personal data will be anonymized. The
participants had the right to apply for access and insight into the data and the opportunity to
correct any errors throughout the whole period (appendix nr: 10; 2016/ 2235).

3.2.3 Informed consent

All participants wanting to participate in the study had to fill out a consent form prior
to the recording. Since the participants were children under the age of 6, the parents filled out
these forms. Through informed consent the participants got a full overview of the study, and
what the participation entailed. This information was given both orally and in writing to the
caregivers because the children participating was under the age of 6 (NESH, 2016; Fossheim,
Hglen & Ingierd, 2013). The children in the study was given adjusted information about the
vest and the digital language processor (DLP), and the opportunity to touch and feel the vest
and DLP before wearing it. The children participating should not in any way feel obligated to
go through with the recording and wearing the vest. If there were any situations where for one
reason or another the child didn’t want to wear the vest, they would not be asked to continue
the participation. Two children in the study withdrew due to this. All the participants were
also informed of their right to withdraw from the study at any time without any reason for
their withdrawal. If any of the participants wants to withdraw their consent and exit the study,

all data and personal details will be terminated.

3.2.4 Children as a vulnerable group

The group of participants are vulnerable, but this does not give us a reason to not
request consent or recruit informants from this group. When recruiting from vulnerable
groups it is important to exercise satisfactory ethics regarding research, and obtaining consent
(Ruyter, 2003). When conducting research, the researcher must always conduct the research
in a satisfactory and ethical manner. This means avoiding any severe burdens or liabilities for
the participating party as a result of the research (NESH, 2016). The LENA method entails

using recording in the participants home environment. This could be perceived as invasive. In
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all cases, information was given to the families about why it is important to do the recording
in the home, and how the data would be administered and presented in the research paper. The
families also had full right to gain full access into the data and the study (appendix nr: 10;
2016/ 2235).

3.3 Participants

The sample in this study consists of 17 individuals from two groups; children with
hearing impairment (n=8), and children with normal hearing (n=9). It has been considered
that this sample is probably not a representative sample of the population, because of the

small sample size (Cohen, Manion & Morrison, 2011).

3.3.1 Recruitment process

Participants were recruited between late autumn 2018 and February 2019. They were
recruited from different institutions and instances. Table 1 illustrates the arenas for
recruitment, and all instances and institutions has been categorized in three categories: (1):
Facebook, (2): Public and open childcare center, (3): Public and municipal health services,
including: National service for special needs education (Statped), Audiology Centers, Health
care center for families and children, hospitals, The children’s and young people’s psychiatric
out- patient clinic (BUP), Educational and Psychological Counselling Service (PPT),
Multidisciplinary Center and Educational audiologists. No potential participants were
contacted directly. Interested caregivers contacted us, they got information about the study,
and had to sign consent forms before enrolling in the study. Participants that enrolled in the
study and were within reasonable geographical proximity received home visits, and those who
lived in other parts of the country received the Digital Language Processor (DLP) with
instructions and forms to fill out via mail. The participants who received their equipment via

mail also got video calls via skype for instruction on how to use the DLP.
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Table 1.

Arenas for recruitment.

Facebook Public (open) Public and municipal
childcare center health services
Meets the inclusion 21 2 5
criteria
Exclusions/ withdrawal 8 1 2
Total 13 1 3

Notes: Exclusions or withdrawals where due to participants not meeting the inclusion criteria

or withdrew due to other or unknown reasons.

3.3.2 Facebook

A Facebook page was created and established in December 2018 under the name
“words make a difference” where information about the project and the method (LENA) was
distributed. I addition to the Facebook page, information was distributed in different groups
that could be relevant for recruitment (groups for caregivers of children with hearing
impairment etc.). When the page was created there was not much interest from participants,
but one reason for this can be that the page was created right before the Christmas holiday.
After the Christmas holiday the page got many views and caregivers of children with or
without hearing impairment contacted the test administrators for participation in the project.
In total 24 parents approached us on Facebook and wanted to be a part of the project. Of these
24, 21 participants met the inclusion criteria for participation, and 13 participated in the study

in total.

3.3.3 Public childcare centers and open public childcare centers

Several public childcare centres and open childcare centres was contacted in this
process. Some of them wanted visits to get more information about the project and
participation. The information was distributed to parents in the public childcare centres, and

information was also given to the staff of the public childcare centres. It was emphasized that
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these public childcare centres were only an arena for recruitment and would not be a part of
the project. In total two participants were recruited from public childcare centres and open
public childcare centre, both cases met the inclusion criteria, but one of them withdrew. Open
childcare centre is a public centre free of charge where children and their caregivers can meet
other children and caregivers before they start to go to the public childcare centre (Oslo
Kommune, 2019).

3.3.4 Public and municipal health services

Information such as posters, flyers and pamphlets were handed out in different public
and municipal health services (National service for special needs education (Statped),
Audiology Centers, Health care center for families and children, hospitals, The children’s and
young people’s psychiatric out- patient clinic (BUP), Educational and Psychological
Counselling Service (PPT), Multidisciplinary Center, and audiology centers and health clinics
for families and children). Information was given to educational audiologists and they relayed
and forwarded the information to possible participants. National service for special needs
education (Statped) forwarded the information through a letter via mail, and participants
contacted us for more information and participation. In total five participants from public and
municipal health services met the inclusion criteria and wanted to participate in the project,

but one withdrew.

3.3.5 Participants

Participants were selected from two groups; children with hearing impairment and children
with normal hearing. Table 2 present the final inclusion criteria for participation. For children
with hearing impairment, the inclusion criteria had to be expanded due to a too narrow age-
and hearing impairment type- criterion. The initial age- criterion was 18- 48 months, but the
upper limit was expanded to 71 months. The initial hearing type- criterion was mild to
moderate hearing impairment, this was expanded to any type or degree of hearing
impairment. The final sample consisted of children aged 18- 56 months, and with any type or
degree of hearing impairment, or normal hearing (appendix: 11).
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Table 2.

Inclusion Criteria for the participants.

Children with normal hearing (NH) Children with hearing impairment (HI)
18- 56 months of age 18- 56 months of age
Normal hearing Known hearing impairment, regardless of

degree or the nature of the hearing
impairment/ etiology; unilateral, bilateral,
uses/ does not use HA, and/ or CI/BAHA

No other known neurological or No other known neurological or

developmental/ clinical diagnoses developmental/ clinical diagnoses

The child and one of the caregivers must use The child and one of the caregivers must use

Norwegian as their spoken language Norwegian as their spoken language

The inclusion criteria were relative wide because of the challenges with recruitment.
In Norway there is yet no national register for children with hearing impairments, and
therefore the whereabouts of the children are relatively unknown. A taskgroup
«Kvalitetsregister @NH- hgrselsregister for barn» by «Nasjonal behandlingstjeneste for harsel
og psykisk helse (NBHP)» is now developing a national register for children with hearing
impairment (Den Norske legeforening, 2019). By creating such a register there would
hopefully be easier to map the whereabouts of children with hearing impairment, and also
ensure sufficient and adequate follow- up and early intervention for this group of children and
their families.

Based on the feedback and verbal reports from the parents in the study, most of the
participating children with hearing impairment and their families had not had an adequate
and satisfactory follow-up, or intervention actions that had started early enough. Some of the
children in the sample (HI) did not receive their hearing aid technology right after their
hearing diagnoses was known, and none of the families had received individualized family

centred intervention.
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3.4 Methodological considerations

3.4.1 Validity

When conducting research, the researcher must reflect over how validity and
reliability will affect the process and outcomes. One of those reflections concerns the threats
to the validity of a study. Being cautious and considerate about all the limitations and
possibilities when doing research may limit the threats against validity (Cohen, Manion &
Morrison, 2011). The validity of a study tells us for example if an instrument or a test
measures what it is supposed to measure, or if the results from a study can be generalized to a
wider population. Validity can be ensured through careful sampling and proper/ satisfactory
instrumentation and treatment of the statistical data. Nevertheless, we can never be guaranteed
that the validity will be without error.

There are many forms of validity, and this thesis will only highlight a few that is
relevant to the current study. There are many things that can be done to ensure greater
validity, for example to select an appropriate methodology and instrumentation, and careful
and satisfactory sampling is some of them. Reliability and validity are not the same, but may
at some occasions overlap. If results from a study are going to be valid, the measurements
must be reliable. In other words, the results must be verifiable (Cohen, Manion & Morrison,
2018).

3.4.2 Validity in quantitative research

Validity in quantitative research often strives to be faithful to several features;
controllability, replicability, consistency, predictability, observability and objectivity are some
of these features. Validity means being true to the assumptions underpinning the statistics
used, the construct and content validity of the measures used, careful sampling and avoidance
of a range of threats to internal and external validity (Cohen, Manion & Morrison 2018,
p.247). Cook and Campbell (1979) developed a general validity system for causal research.
Although the current research was not causal, the same validity system will apply and was
based on this system (Lund, 2002, p. 104).

3.4.3 Internal validity
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The internal validity in a quantitative study tell us about how the results in a study can
be explained though the predicted hypothesis, which in this study is that female caregivers use
a higher number of words near young children in the home environment than male caregivers
(Cohen, Manion & Morrison, 2018). Because of this study being a descriptive study, the

depths of internal validity will not be explained further on in the thesis.

3.4.4 External validity

The external validity in quantitative research concerns generalizability; in which
capacity can we generalize from a sample to a population. One of the threats to the external
validity includes generalizing from a small sample or a sub- group to a broad population, and
whether the results from a study is valid in a wider population (Cohen, Manion & Morrison,
2018, p. 254). This concern is valid in this study because of the small sample (n=17). The
small sample size is likely to limit the degree of generalization to a wider population in this
study. Nevertheless, it is of importance to perform research with small sample sizes. Even
with a small sample size it is possible to look at tendencies between the variables, even if
there are no statistically significant findings (Cohen, 1995).

Sampling procedure and random sampling is one way to ensure that the threats to
external validity is minimized. Random sampling draws randomly from a wider population
and is useful regarding generalizability. This is a strength because this procedure seeks
representativeness of a wider population, which was one of the aims in the study (Cohen,
Manion & Morrison, 2011, p. 153). The participants in the current research was not drawn by
random sampling, but instead by the method convenience sampling. This method was used
because of the inclusion criteria, and also because of the narrow target population which
makes it challenging to draw a random selection of cases. However, we know that the target
population is bigger than our sample, but with the challenges concerning recruitment the
sample consists of eight children with HI and nine children with NH. As previously
mentioned, a register for children with hearing impairment is now being established. If similar
research is performed in the future, children with HI and their families might be more

accessible and reachable (Den Norske legeforening, 2019).

3.4.5 Statistical conclusion validity

A precondition for statistical conclusion validity is whether the correlation or tendency

examined is statistically significant or has a reasonably strong connection. A reasonably
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strong connection is determined by the field of expertise, which in this case is the field of
educational audiology as a part of educational research (Lund, 2002, p. 105). The significance
level is measured by a p- value. In the field of educational research and audiology, the p-
value is set to be 0.05. If the p- value is higher than 0.05, there is a 5 % chance that the effect
measured is due to chance, and that this effect can be seen in the sample, but not in the wider
population. If the p- value is 0.05 or lower, there is a 5 % chance that the effect seen in the
sample can also be seen in the wider population (Lund, 2002, pp.113- 114).

Threats to the statistical conclusion validity concerns type 1 and type 2 errors, which
means to reject a true null- hypothesis, or to accept a false null- hypothesis (Lund, 2002, p.
114). In the current study, the sample size is small (N=17), and this may contribute to do a
type 1 or 2 error. The results from the study indicates that there are significant differences in
the variables (caregiver word counts), but we cannot reject the possibility of making an error
such as this. Having a bigger sample size, stricter level of significance, wider spread in
population- variance, effect size and use of a two- tailed test are all conditions that can
minimize the threats to statistical conclusion validity (Lund, 2002, pp. 114- 115).

Cohen’s d is a measurement used to measure effect size, and with this we can estimate
the effect in the sample, because we cannot measure it in the population (Field, 2013, p. 80).
The effect size is related to the difference between two groups and can be estimated based on
the means of difference between the groups. Knowing the effect size, for example a “small”
effect size of 0.02 as defined by Cohen’s d, tells us that the difference in means are trivial,

even if the results are significantly different (Field, 2013).

3.4.6 Construct validity

Construct validity concerns how well an instrument measures the variables it’s
supposed to measure (Cohen, Manion & Morrison, 2011). In this context the instrument is the
LENA system, and the variables are female and male caregivers” word count. LENA has been
validated in several languages, not yet in Norwegian, but this current study will contribute to
the validation in Norwegian. The LENA natural language study (NLS) validated the system,
and the results indicated reasonable levels of agreement with respectively 82 % and 76 % of
the segments coded as adult speech and child vocalizations (Gilkerson & Richards, 2008).
This means that construct validity was strengthened and the LENA system measures what it’s
supposed to measure. The researchers in this study also did a validation on the data material
and got similar results as the NLS (Gilkerson & Richards, 2008).
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The threats against construct validity can be split into two; random errors of
measurement and systematic errors of measurements. Random errors of measurements do not
mean that the errors are random, but that they “behave” random. Systematic errors are errors
that concern the instrument, methods of measurements, and human errors: the researcher
reads the measurements wrongfully (Lund, 2002). There are strengths and weaknesses on how
well a concept can be operationalized, and in the process irrelevant information can interfere,

resulting in random and systematic errors of measurements (Kleven, 2002, p.152).

3.4.7 Validation of the LENA system

The LENA natural language study (Gilkerson, Richards, Warren & Montgomery,
2017; Gilkerson & Richards, 2008) aimed to validate the reliability of the automated
software, and the LENA system correctly identified 82 % and 76 % of the segments coded as
adult speech and child vocalizations which indicated reasonable levels of agreement
(Christakis et al., 2009; Warren et al., 2010; Xu et al., 2008; & Zimmerman et al., 2009).
LENA is validated in different languages such as Spanish, French, Mandarin, Korean and
Vietnamese (Canault, Le Normand, Foudil, Loundon, & Thai-Van, 2015; Ganek & Eriks-
Brophy, 2017; Gilkerson et al., 2015; Pae et al., 2016; Weisleder & Fernald, 2013).

From the total of 17 recordings (210 hours), six recordings were drawn (60 minutes in
total) to validate the reliability of the measures from the LENA recordings. From these six
recordings, six ten- minute intervals were transcribed manually by a qualified research
assistant. The validation displayed that LENA measured adult words with 78 % accuracy and
child vocalizations with 51 % accuracy. The reliability in adult words showed a percentage
that was within reasonable levels of agreement. For child vocalizations the percentage is low,
and for a reasonable agreement it should be higher. A reason for this low percentage could be
that LENA in some individual cases measured a higher accuracy on child vocalizations and
adult words than others. This could be a result of the environment the child was in at the day
of recording (noise, other adults and children, etc.). At some occasions the software will
mislabel a speaker. An example is when a woman raises her vocal pitch and may be labelled
as a child (Gilkerson, et al., 2008) Another example is when two speakers speak at the same
time (overlapping speech), the software will discard both utterances, and in this sample this
may be an explanation for some individual cases, resulting in low percentage (Warren et al.,
2010; Xu et al., 2008).
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3.5 Reliability

Reliability concerns the amount of measurement errors in research data, and the
psychometrics of an instrument (Kleven, 2002, p. 154). LENA has been validated in several
languages, not yet in Norwegian, but the data material in the present research has been
validated by a qualified research assistant. See chapter 3.4.7 for more information on this
validation.

There are several adjustments we can do to ensure reliability in research. One example
is estimating the reliability coefficient through measuring something twice. Doing this will
tell us how well the correlation between the two test occasions are, and high correlation
indicates high reliability (Kleven, 2002, p. 159). Another example is doing two test occasions
with a short time interval. Testing the correlation between the two occasions gives us an
estimate called Pearson's correlation. A high correlation indicates higher reliability (Kleven,
2002, p. 159). A test- retest is also an estimate of reliability. However, there are weaknesses
and flaws with all these estimates. A test- retest could give a false high estimate if the test and
retest occasions are too close in time. This could give the informant the possibility of
remembering their answers from the test occasion, which again may provide a false estimate.
All these estimates limit the possibility of measurement errors. In the current research it was
not possible to implement this, but it would be preferred in the future to have two test
occasions considering the informants were young children.

One other aspect is considering the Internal consistency in a study. This concerns how
similar results can be if they are measured in different samples. In other words, it says
something about how compliant the different measurement links are (Cohen, Manion &
Morrison, 2011; Kleven, 2002). To measure the internal consistency, we can use the alpha-
coefficient. This gives an estimate of scale reliability and how closely a set of items are
related as a group (Cohen, Manion & Morrison, 2011; Kleven, 2002).

3.6 Instrument

3.6.1 Language Environment Analysis (LENA)

Language Environment Analysis (LENA) was used to answer the thesis™ research
question and hypothesis, as well as collecting and analyzing the data. The LENA device is a

small and childproof device that consists of a Digital Language Processor (DLP), and a
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gender- neutral vest that the child wears in the home environment (12-16 hours). The LENA-
program measures: (1): the (key)child's utterances/ words, (2): adult utterances/ words, (3):
conversational turns between the child and caregivers, (4): TV and electronic sound, (5): the
overall hearing and sound-environment in the child's home environment (lena foundation,
2019).

The participating caregivers filled out several forms and questionnaires prior to the
recording; MacArthur- Bates Communicative Inventory; Words and sentences, version 17th
of January 2012 (Simonsen, Kristoffersen, Bleses, Wehberg & Jgrgensen, 2014), declaration
of consent, Developmental Snapshot, activity journal, and a form concerning the caregivers
background information and their child’s hearing status. Together with the parents, the
researcher filled out Developmental Snapshot, which gives an estimate of the child's
developmental age compared to the child's chronological age (LENA pro user guide, 2015).
Details about the caregiver’s background, educational level, and native language was
obtained. Caregivers of children with hearing impairment filled out a document concerning
the degree and type of the hearing impairment, when it was detected, age at diagnose and if
the child used any assistive hearing devices/ technology, and if they had received any
intervention (family- centered or not). All activities, sleep, meals etc. on the day of recording
were registered in an activity journal at the same day as the recording.

After the data collection was finished, the material was transferred to the LENA
software that analyzed the raw data. A statistical analysis was done using the Statistical
Package for the Social Sciences (SPSS). A significant effect of gender was evidence that one
gender uses a larger number of utterances than the other gender, and a significant interaction
effect was evidence that number of utterances from females and males differ in both groups
(HI, NH). It is considered that LENA doesn’t measure quality of interaction and
communication, only quantity. It is important to emphasize this because the recordings cannot
give us any information about the quality of the interaction between female and male
caregivers and children in this study or thesis. And therefore, no conclusions can be drawn
about why there was a difference in number of words in caregivers regardless of the child’s
hearing status (HI or NH).

3.6.2 Digital Language Processor (DLP)

The Digital Language Processor (DLP) is a small wearable recorder device, that

children wear during the day of recording, including the participating children of the present
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study. The DLP is not like a traditional recorder, but is instead based of voice recognition,
algorithms, and functioning as a pedometer for words (LENA user guide, 2015).

The child wears a vest with the DLP in a pocket (appendix nr: 3), throughout a whole
day which allows the child to play unrestrained while wearing it. If the child sleeps during
daytime, the recorder can preferably lie next to the child to record the listening environment.
The DLP is worn from when the child wakes up until he/she goes to sleep. The parents have
the responsibility to turn the DLP on and off at the recording day, as well as to return the DLP
to the researchers, either by regular mail or delivered in person to the researcher. The
participating parents in the study received the DLP together with user instructions and
depending on their geographically whereabouts they received the instructions orally either via

video conference or via home visits (appendix nr: 4).

3.6.3 LENA Advanced Data Extractor (ADEX) & Interpreted Time
Segments (ITS)

The LENA Advanced Data Extractor (ADEX) is an appliance that provides access to
data from processed audio recorded files collected through the LENA equipment, that have
been exported from the LENA pro software. LENA ADEX also provides access to LENA
Developmental Snapshot. The developmental snapshot is a questionnaire that the researcher
fills out together with the caregivers, and which gives an estimate of the child’s general
developmental age compared to their chronological age (The LENA Advanced Data
Extractor, 2011).

The LENA software provides an overview of the data collected from the recording.
Data from the recorder is visually shown in a user-friendly bar charts; daily, hourly or with
five- minute intervals. The estimated data can be exported to Interpreted Time Segments
(ITS) which gives a segmented information of the audio file to further examine the data. The
LENA software ADEX can distinguish between male and female voices from ITS-files, and
therefore count the number of words from each gender. The ITS- files provides a view of the
number of words from females and males, key child and other adults or children that are

present during the recording (LENA pro user guide, 2015).
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3.7 Statistical Analyses

To compare the means of word counts from female and male caregivers between the
two groups of children (HI, NH) a two- tailed independent samples test was performed. And
to compare the means between female and male caregivers word count in both groups (HI,
NH), a paired samples test was conducted. A simple bar plot of the means of word count
(female, male) across groups, and in total with a confidence interval 95 % was also examined
to find out if the means were significantly different. No other statistical analyses were used in

the article.
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4 Conclusion

The study linked to this thesis had limitations concerning the sample size, variation in
caregivers educational level and limited validation material. However, the results indicate
that the LENA system can be used also in a Norwegian context, and that LENA can
contribute with new knowledge about caregiver gender differences in amount of language
use, both in typical and clinical groups. This should be further investigated in a broader
sample with families of different socio-economic status level, including to explore the more
qualitative aspects of interaction patterns between young children and female respectively
male caregivers.

The results from the current research illustrated that Norwegian female caregivers
talked more to the children than male caregivers, regardless of the children’s hearing status.
Children with hearing impairment were exposed to a higher amount of words than children
with normal hearing. This result is encouraging because children with hearing impairment

require a higher amount of language stimuli because of their reduced hearing level.
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Abstract:

The objective was to investigate caregiver gender differences in word count use per day
(number of adult words), in a sample consisting of Norwegian children (N=17) with hearing
impairment (HI) (n=8) and normal hearing (NH) (n=9), aged 18-56 months. The current study
had a cross-sectional, descriptive study design. One all-day recording with the LENA
technology was conducted to measure adult words in the home environment (Md length:
12.46 hours, 9.13-16 hours). Female caregivers used a significantly higher amount of words
than male caregivers close to the children, regardless of their hearing status, HI: p=.01, NH:
p=.01. All children in the present study were exposed to a higher number of words from
female caregivers. However, there is a need to conduct more and further research and
investigate not only the quantity of word use but also the possible differences and/or
similarities in the qualitative interaction patterns between caregivers of different sexes and

young children.

Keywords: Gender differences, caregivers, hearing impairment, children, home environment,

number of words

This research did not receive any specific grant from funding agencies in the public,

commercial, or not- for- profit sectors.



1 Introduction

Children benefit from rich and varied linguistic stimuli from caregivers in their every-
day life experience when learning spoken language. Vocabulary knowledge varies from
person to person and is dependent on age [1], non-verbal cognitive abilities [2,3], and socio-
economic status level [4,5,6]. The vocabulary knowledge also applies to gender, and it is no
surprise that men and women may partly have different ways to communicate with each
other, with children and other adults [7]. So far it has been difficult to examine the quantity
use of spoken language from caregivers with all-day recordings and in real life situations, and
without the presence of researchers or clinicians.

However, a new technology system; Language Environmental Analysis (LENA)- has
been introduced [8]. The LENA system consists of a Digital Language Processor (DLP) and
software that may be used to record and examine young children’s listening environment and
verbal communication with all-day recordings, including screening for possible caregiver
gender differences with regards to their amount of talking [9]. After the transmission of audio
files from the DLP to the software, and the analysis has been made of the recorded material,
the data files may be extracted and analyzed further by Advanced Data Extractor (ADEX)
[10]. In ADEX, it is possible to examine the Interpreted Time Segments- files (ITS-files), and
for instance separate word use of female and male caregivers during the recording day. By
using the LENA technology system including ADEX to map female and male caregivers
word count, we can get a better picture of the child’s actual language exposure in the home,
and gain new knowledge about the child’s language exposure, and how it is related to the

gender of caregivers.
1.1  Caregiver Gender Differences

There is evidence that female caregivers use more words than male caregivers when
they are near children with normal hearing (NH) [11,12]. In the Swedish study by Nilsson,
[13], similar results were shown for 28 children with hearing impairment (HI) and 12 controls
with normal hearing. Female caregivers used significantly more words than male caregivers
in three groups; children with normal hearing (n=12), children with cochlear implants (CI)
(n=17) and children with hearing aids (HA) (n=11) [13]. Around 71 % of all detected adult
words in the sample (N=40) were spoken by female caregivers and 29 % by male caregivers
(Cl=72 % female, 28% male), (HA= 70 % female, 30 % male), (NH= 71 % female, 29 %
male) [13].
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In today’s society, it is common with shared parenting, and fathers are expected to
take more responsibility for the care of their child during early childhood, which potentially
also includes the responsibility for early language stimulation. Several studies have examined
the interaction between female caregivers (primarily mothers) and children [14,15,16,17], but
fewer studies have specifically investigated the interaction patterns between children and
male caregivers [18]. For instance, the quantitative exploration of similarities and differences
between male and female caregivers in how much they interact with their child verbally, as
well as the qualitative interaction patterns between female and male caregivers and young
children. On this basis, the current study had a specific focus on quantitative interaction
between both female and male caregivers and children.

Existing literature has mainly focused more on maternal sensitivity and the importance
of higher educational level of mothers as the primary association with variation in child
development outcome [4,19]. There has been less focus on the importance of paternal
sensitivity in interactions between adult male caregivers and children, aside from the effect of
the number of male words spoken close to the child. Traditionally the concept of parental
sensitivity has primarily been designated to concern maternal sensitivity rather than paternal
[20]. Parents are usually the most important caregivers. In real life, many young children
might only live with one parent or have four primary caregivers (divorced parents with new
partners) and sometimes other caregivers like grand-parents or neighbors are equally involved
in the child’s everyday life. Therefore, instead of using either maternal or paternal sensitivity,
this study will operate with the term caregiver sensitivity and caregiver language use.

Few studies have explored the effects of caregiver sensitivity in children with hearing
impairment. Quittner and colleagues [16] examined the effect of maternal sensitivity on early
interaction patterns (linguistic stimulation) and later language and cognitive outcome in 188
deaf children with CI. The results indicated that age at implantation was an important factor
but also that especially maternal sensitivity was equally important, together with positive
effects from cognitive stimulation during the first year with CI. Higher level of maternal
sensitivity was the factor that predicted increased linguistic growth the most. Linguistic
stimulation from mothers was strongly related to language growth, but only in the context of
higher levels of maternal sensitivity [16].

In a study by Ambrose and colleagues [21] one aim was to examine the quality and
quantity of utterances from caregivers of 156 children with mild to severe HI in comparison
to 59 age-matched controls with NH. A five-minute semi-structured interaction situation

between parents and children was conducted and videotaped when the children were 18



months and 3 years respectively. At the 18-month test occasion, the parents also filled out a
standardized survey, and at the 3-year follow-up, a standardized language test was performed.
The results from the first test occasion (18 months of age) showed that children with HI were
exposed to more directives (example: an instruction or demand) during the interactions than
children with NH. At the second occasion at 3 years of age, there were significant differences
between the two groups (HI vs. NH) concerning the number of words uttered by parents, and
children with HI were also exposed to poorer quality of language stimulation [21].

VanDam, Ambrose & Moeller [22] investigated whether the amount of spoken
language stimulation was similar in children with HI in comparison to children with normal
hearing [22]. Children with NH (n=8) and children with HI (n=22) were exposed to similar
amount of adult words in the home environment (from all-day recordings). VanDam with
colleagues [22] suggested that this could be explained by the notion that parents of children
with hearing impairment may be sensitive to the child’s level of audible access due to the
hearing impairment, which also influences their own language use to be similar to that for the
NH cohorts. However, similar amount of exposure may not necessarily correlate with similar
amount of access to adult words, especially for children with hearing impairment [22].

Hurtado, Marchman & Fernald [23] investigated the interaction in 27 mother-child
dyads, and their results indicated that mothers of Spanish-speaking children who used more
utterances had a more diverse use of words, word tokens, and types, than mothers who used
fewer utterances. The study’s results also indicated that maternal talk was uncorrelated with
hearing impairment. The number of utterances from mothers correlated significantly with
children’s vocabulary at 24 months, but not at 18 months [23]. Children of mothers who used
more utterances had a larger increase in their vocabulary from 18 to 24 months, which is
consistent with other studies on English-speaking mothers and infants [24,23]. Other findings
from the study by Hurtado et al. [23] showed that the quantity and quality of adult speech
predicted the children’s efficiency in receptive language development. The study provides
evidence that caregiver's stimuli influenced both on vocabulary knowledge and lexical
processing skills, and that this later forms the foundation for continued lexical and
grammatical growth [23].

Today it is a higher degree of shared parenting in Norwegian society. After a child is
born parents are entitled to 12 months of paid parental leave, and 15 weeks is only dedicated
to one of the parents, while the remaining weeks could be decided within the family [25].
Around 37 % of Norwegian fathers take out more parental leave than they have to, but still

one out of four fathers do not use their right to take parental leave. This means that
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Norwegian mothers stay at home more often in the first year of the child’s life. Thereafter,
around 91 % of the children start at childcare centers. This indicates that female caregivers in
general work fewer hours per week than men [25]. These statistical facts indicate that the
traditional “mother, father and child-model” is still the dominating family model. However,
the variation of family constellations is broader, with sometimes four primary caregivers or
only one caregiver.

It is still unclear how the common diversity of shared parenting responsibility in many
families’ actually affect the child’s language stimulation as provided in the home
environment, and thus its language development. Diverse family constellations are rarely
acknowledged in research or in clinical practice such as in family-centered intervention. This
situation could potentially influence negatively on the reliability of research findings
concerning language stimulation in the home environment, as well as potentially affect some
children’s opportunities to learn language, as it is important to have engaged and well-
informed caregivers as part of daily life experiences [26]. It is for instance not yet known
whether the Swedish finding by Nilsson [13] indicating that female caregivers speak
significantly more than male caregivers is also valid in a different linguistic context that
promotes shared parenting although socio- culturally similar and with similar gender-based

norms.
1.2 Aims of this study

The objective of the current study was to explore any possible caregiver gender
differences in Norwegian families. More specifically to investigate the number of words
produced by female caregivers in comparison to male caregivers, who communicate with or
who speak close to younger children, in a sample of children with and without hearing

impairment aged 18 to 56 months and their families.

The specific aims of the study were to examine the number of words provided by
female and male caregivers to children aged 18 to 56 months with and without hearing

impairment in the home environment.

The research study was approved by the Regional Committees for Medical and Health
Research Ethics (REK) in Oslo, Norway.

All parties participating in the study signed forms of consents prior to the LENA- recordings.



1.3 Research question

Do female caregivers use more words in the home environment when in close
proximity children aged 18- 56 months, regardless if the children have a hearing impairment
or normal hearing, compared to male caregivers? It was hypothesized that female caregivers
use more words close to children aged 18 to 56 months in the home environment, regardless

of the child’s hearing status [12,13].

2 Method
2.1  Study design

The study is descriptive, cross- sectional, with a convenience sampling method. The
analyses in this article are based on the means of word counts (number of words) from female

and male caregivers in the hours of the recording day where both sexes were present.
2.2  Participants

Children aged 18 - 56 months (mean= 32.25) and their families were invited to
participate in the study if they met the inclusion criteria; aged between 18-71 months, either
had a hearing impairment of any type and degree or were normal hearing and had at least one
parent who spoke fluent Norwegian at home. The exclusion criteria were: clinical or
additional diagnoses like Developmental Language Disorder or Autism-Spectrum Disorder or
having two parents who spoke another language than Norwegian. The sample in this study
consisted of 17 individuals from two groups; children with hearing impairment (n=8) and
children with normal hearing (n=9). Participants were recruited through different arenas;
advertisements on Facebook (groups for caregivers of children with and without HI),
educational audiologists, public childcare centers and through municipal and public services.
Caregivers who expressed interest first received written information about the study. They
could then contact the test administrators to sign forms of consent and were thus enrolled in
the study.

Eight children in the test group (HI) and nine children in the control group (NH)
participated in the study (Table 1.). In the test group (HI) sex was evenly distributed with four
girls and four boys. The control group (NH) was not evenly distributed with eight boys and

one girl. The mean of word counts for female and male caregivers were examined to find out
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if there were any group differences (HI vs. NH), with and without the results of the girl’s

caregivers. The female caregiver word count for the girl differentiated .12 % SD from the

group mean. The male caregiver word count for the girl differentiated .01% SD from the

group mean. The means for both female and male caregiver word count per hour was not

different from each other and the girl was therefore included in the study.

Table 1

Background characteristics of the participants (N=17).

Group 1 (HI) (n=8)

Group 2 (NH) (n=9) Total (HI, NH) (N=17)

Sample
descriptivies

Educational
level mother

Educational
level father

Word Count
Caregiver

Age
Boys
Girls

Primary
School

High School

Higher
Education

Primary
School

High School

Higher
Education

Male

Female

M (SD)/ % Range

36.61 (12.60) 38

50 % (n=4)

50 % (n=4)

12.5% (n=1)

87.5% (n=7)

37.5 % (n=3)

62.5 % (n=5)

723.10 (97.1) 293.14

925.34 (204.82) 429.39

M (SD)/ % Range M (SD)/ % Range

28.38 (9.39) 23.02 32.25 (11.47) 38
88.89 % (n=8) 70.59 % (n=12)

11.11 % (n=1) 29.41 % (n=5)

22.2 % (n=2) 17.6 % (n=3)

77.8 % (n=7) 82.4 % (n=14)
11.1 % (n=1) 5.9 % (n=1)
44.4 % (n=4) 41.2 % (n=7)

44.4 % (n=4) 52.9 % (n=9)

400.49 (101.18) 315.07 552.31 (191.81) 675.15

746.68 (299.57) 935.73  830.76 (267.72) 935.73




consisted of the traditional father-mother-child model. In Table 1. some background

In the study female and male caregivers of 17 children participated. All families

characteristics of the participants are described. The educational level was high in the sample

and not statistically significant different between groups for females x2 (1) = .28, p= .60 or

between males x2 (2) = 1.20, p=.55. There was a somewhat wider spread regarding the

educational level among male caregivers. However, because the educational level was similar

between the groups, no conclusion could be drawn about whether socio-economical factor

could explain outcome differences.

Table 2

Follow-up procedure and early intervention in children with HI (n=8).

Age at Age at Degree of . Has been offered
. . i Follow- up procedure Type of hearing .
hearing hearing hearing . e . . family-centered
. e L after HI identification aid technology . )
diagnose aid fitting  impairment intervention
Hospital and
2 months 5 months Mild Educational audiologist ~ Unilateral BAHA No
in the childcare center

6 months 9 months Moderate quucator In the Bilateral HA No
childcare center

18 months 18 months Severe Special needs educator Bilateral HA No

Educational audiologist,
5 weeks 6 months Profound National service for Bilateral Cl No
special needs education

5 weeks 3 months Moderate Audiology center Bilateral HA No
Educational and

26 months 31 months  Profound psychological Unilateral BAHA No

counseling service

Educational and

* No use of - Moderate- sucfh:j(r;ai:z; No use of HA No

HA severe psy g
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Educational and
psychological
3 months 12 months  Moderate counseling service, Unilateral BAHA No
National service for
special needs education

Note: Self-reported follow- up procedure for the participating children (HI, n=8). *Unknown

ages at hearing diagnoses.

2.3  LENA - atechnical system to measure audio-and language environment

The method used in this study was Language Environment Analysis (LENA). LENA
IS an instrument that aims to map and analyze the audio and language environment in for
instance the homes of young children. LENA measures the quantity of a variety of variables
based on features such as pitch, volume, and intonation. Among the measured variables are;
(1) the (key) child's utterances, (2) adult words, (3) verbal conversational turns between the
child and caregivers, (4) TV and electronic sound, (5) and the overall audio environment in
the child's home [27,28,29]. The accuracy of the LENA system was tested in the LENA
Natural Language study, using 70 one- hour test files from 70 families. The measure of adult
word count showed a mean per- hour error rate of two percent compared to human

transcribers. These data indicate that LENA is a reliable measure of adult word count [29].

Table 3

Recording length and audio environment result from the LENA recording (N=17).

N Range Min Max Mean Std.
Deviation
Recording (hours) 17 6.87 9.13 16 12.35 1.63
Electronic Audio 17 17 1 18 6.47 5.27
Noise 17 10 2 12 5.41 2.40
Silence 17 35 25 60 38.94 10.03
Distant 17 19 15 34 22.29 5.76

Meaningful 17 24 15 39 26.88 6.06




Notes. Electronic Audio, Noise, Silence, Distant and Meaningful are presented as mean

percentage (%) of the recording time.

When the software has identified and labeled the segments, they are then compared to
a human-made training model. Each of the segments is compared to a silence in a likelihood
ratio test, and the segments marked closer to silence is labeled unclear and they are cut from
the analysis. Segments labeled as key child are categorized as different categories [9,30].

The LENA equipment consists of a Digital Language Processor (DLP) and a gender-
neutral vest with a pocket in the front that secures the DLP [29]. The child wears the vest in
the home throughout a whole day of recording (10-16 hours), and if the child sleeps during
the day, the DLP is recommended to lie next to the child. After the recording day, the parents
return the equipment, and the LENA software (LENA Pro, ADEX) analyze the raw data from
transferred DLPs. The quantitative data from the recording can be visually shown in user-
friendly bar charts and graphs in the LENA software (LENA Pro), illustrating daily-, hourly-,
or with five- minutes intervals outcome. The Interpreted Time Segments files can be used to
investigate the audio file further through another program: ADEX [10]. The ITS- files consist
of segmented information of the audio file and identify the speakers and characteristics in the
audio segment. The ITS- files present an opportunity to identify the number of words from
each of the individuals represented during the day; Adult Male, Adult Female, Key Child and
Other Children [28].

In the present study, the raw data from the DLPs were analyzed using both the LENA
software and the Interpreted Time Segments. The analysis of the ITS- files made it possible to
differentiate between Norwegian male and female caregivers’ word-count, and to get the
estimated amount of words from each gender (caregiver) [28]. Parents of participating
children filled out an “activity journal” during the day of the recording, where they among
other things also stated who was present each hour of the recording day. Word count for male
and female caregivers was extracted from the ITS files, and only the data containing the hours
where both male and female caregivers were present, were included in the analysis of the

study.
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2.4 Validation

The LENA natural language study [31,32] (Gilkerson & Richards, 2008; s & Warren,
2017) aimed to validate the reliability of the automated software in American English. The
LENA system correctly identified 82 % and 76 % of the segments coded as adult speech and
child vocalizations respectively, which indicated reasonable levels of agreement
[33,34,35,36]. LENA has also been validated in other languages such as Spanish [37], French
[38], Mandarin [39], Korean [40] and Vietnamese [29]. LENA has not been validated in the
Norwegian language yet, but this study contributes with a small sample of recorded material
that has been compared to written transcripts, for validity and reliability reasons.

From the total of 17 recordings (210 hours), six recordings of children with NH were
randomly drawn to validate the reliability of the measures from the LENA recording. From
these six recordings, six ten- minute intervals were transcribed manually by a qualified
research assistant (in total 60 minutes/ one hour). The validation showed that LENA measured
adult words with 78 % accuracy and child vocalizations with 51 % accuracy. The reliability of
adult words showed a percentage that was within reasonable levels of agreement. For child
vocalizations, the percentage was too low to indicate reasonable agreement. One reason for
this could be that LENA in some individual cases, measured a lower accuracy on child
vocalizations than others, and therefore the variation contributed to a low percentage. This
could be explained by the audio environment the child was in at the particular recording time
(noise, talk from other adults and children, etc.). At some occasions, the software can mislabel
a speaker, for instance when a woman raises her vocal pitch and may be labeled as a child [9].
Another example is when two speakers speak at the same time (overlapping speech), then the
software might discard both utterances, and in this sample, this may explain some individual

variation among cases [34,36].
2.5  Statistical analyses

The statistical analyses used to compare the means of caregiver word count in this
study was an independent t-test and a paired t-test. The independent t- test was used to
investigate the differences in means of word counts between female and male caregivers
across the groups (HI vs. NH). The paired samples t- test was used to examine the means of

wordcounts between female and male caregivers in total.



2.6 Covariates

The caregivers” (socioeconomic) educational level is coded as primary school (0), high
school (1), higher education (2). Sex is coded as boy/ male (0) and girl/ female (1). The
participants and their hearing status are coded as NH (0) and HI (1). Siblings are coded as no

siblings (0) and yes, siblings (1).

3 Results

The aim of this study was to investigate the differences in the number of words
between male and female caregivers in the home environment of children with hearing
impairment and children with normal hearing, aged 18-56 months. The current study's
hypotheses were supported by the results. The results clearly showed a significant difference

in the use of number of words between children and female or male caregivers.

3.1  Descriptive results for caregiver word count in Norwegian children aged 18-56 months

The results from the study showed that female caregivers used a higher number of
words in total than male caregivers, in both groups (HI, NH). There was one case (T2; NH) in
which the male caregiver produced a higher number of words compared to the female
caregiver. The difference in number of words between caregivers of different genders in this
case was 181.14 words. The quantitative group mean data show that both female and male
caregivers use a higher number of words in the test group (HI) (female= 925.34, SD=204.82
male= 723.10, SD= 97.10) compared to the control group (NH) (female= 746.68, SD= 299.57
male=400.49, SD= 101.18) as shown in Figure 2. This tells us that children with hearing
impairment in total are exposed to a higher number of adult words than children with normal

hearing (on a quantitative level).
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3.2 Inferential statistics for female and male caregiver wordcount

Simple Bar Mean of Mean Female and Male Word Count

1.000,00

500,00

&00,00

Mean

700,00

600,00

500,00

400,00

Female Word Count Male Word Count
Errar Bars: 95% Cl

Figure 1. Mean of female and male caregiver word use per hour, with confidence interval
(95%).

The bar plot in Figure 1. Shows the mean of words (total) for female (830.76, SD=
267.72) and male (552.31, SD= 191.81) caregivers with a Confidence Interval (Cls) set to 95
%. The means for female caregivers and for male caregivers’ word count (total) are different
from each other. The Cls 95 % does not overlap between female and male caregivers, and the

means are therefore significantly different from each other.



Clustered Bar Mean of Word Count Female and Male Caregivers

i Mean Word Count Female
B Mean Word Count Male
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Figure 2. Mean of adult words in both groups (caregivers) per hour, split by gender with

Confidence Intervals (95%).

Figure 2. presents the data with means from male and female caregivers word count
during the recording hours where both sexes (caregivers) were present. Figure 2. Display the
means for male caregivers (NH=400.49, HI=723.10) and female caregivers (NH=746.68,
H1=925.34) split by group (HI, NH). The Cls 95 % did not overlap in the NH group (male,
female), which tells us that the means do not come from the same populations and are
therefore significantly different from each other. The means of word counts for male and
female caregivers in the NH group are significantly different, with a higher amount of female
words. The word count for female caregivers in the HI group was also higher than for male
caregivers. The Cls (95 %) do not overlap between males in both groups (NH, HI), and
displays that the true mean for male word count is not from the same population and is
therefore significantly different. These results present that male caregivers in the HI group use

a significantly higher amount of words than male caregivers in the NH group.
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3.2.1 Was there a difference between the means of word counts for female and male

caregivers across groups (HI vs. NH)?

To compare the means of the same variable (word count) between the two groups (HI,
NH) and between caregivers (female, male), a two- tailed independent samples test was
performed. Results from the test showed that the means for female caregivers between groups
(HI, NH) were not significantly different (t (15) = -1.42, p=.18). This tells us that the average
level for female word count in both groups was not significantly different from each other.
The independent samples test presented results illustrating that the means for male caregivers’
word count between groups (HI, NH) were significantly different (t (15) = -6.69, p=.001).
These results indicate that the means for male caregivers’ word count are different from each

other.

3.2.2 Was there a difference between the means of word counts for female and male

caregivers?

The paired samples test compares the means between female and male caregivers
word counts in both groups (HI, NH). The results from the test showed that the means for
female and male caregivers word count were significantly different in both groups, HI; (t (7)
=3.25, p=.01), NH; (t (8) = 3.24, p=.01). This tells us that the means from female and male
caregivers are significantly different from each other in both groups.

4 Discussion

The purpose of this study was to investigate if there was a difference in the quantity of
female and male caregivers word count in the home environment of children aged 18-56
months, regardless of the child’s hearing status. The results from the recordings done with the
LENA system showed that female caregivers used a higher number of words than male
caregivers in both groups (HI, NH) and in the whole sample. The findings from the present
study support previous studies which have investigated caregiver gender differences and the
importance of amount of quantitative language stimuli to children with and without hearing
impairment [23,12,13,22,21,16,37].

Several studies have previously underlined the importance of language stimuli from

infants and young children’s primary caregivers [27,37] and the relevancy of caregiver gender



differences [12,13].

The findings of the current study are supported by the previous studies conducted by
Johnson and colleagues [12] and Nilsson [13]. Johnson et al. [12] hypothesized that female
caregivers had a higher number of words and support the hypothesis of the current research.
Similarly to Johnson and colleagues [12] and Nilsson [13] the current study found that female
caregivers produced a significantly higher number of words than male caregivers. Nilsson
[13] also found that both children with hearing impairment and who used CI and/or HA were
exposed to more words during the day than children with normal hearing [13]. Results from
the present study showed that children with hearing impairment also were exposed to a higher
number of words, compared to children with normal hearing.

Johnson and colleagues [12] investigated 33 late preterm and term infants with the
LENA system, analyzing adult word count, infant vocalization and conversational turns.
Findings from this study concluded that the infants in the study were exposed to more words
from female caregivers than male caregivers from birth to seven months. The female
caregivers responded more frequently to the infant’s vocalizations, and the infants also
responded preferentially to the female caregivers’ speech during all three recording periods.
When the infant grew older, the response to both caregivers increased [12]. Independent from
the female caregivers, these infants had relatively few vocal interactions with the male
caregiver, and the female caregiver was the primary responders to the infant’s verbal cues
[12]. There was a significantly higher adult word count for female caregivers during all
recordings, and although there was some variation, infants received nearly three times more
language stimuli from the female caregivers than male caregivers [12]. These findings concur
with the findings of the current study.

Gilkerson & Richards [27] have studied the effect of parent talk, and how talkative
parents often have talkative children. Through the study by LENA foundation, caregivers of
young children were asked to rate the amount of talk they conducted with their children. 99 %
of the caregivers thought they were about or over the average when in reality 40 % of these
caregivers actually were below the 50th percentile for adult word count [27]. This again
supports the relevance and importance of caregivers talk to young children. Gilkerson &
Richards [27] also examined the effect of caregivers talk and how this predicted later
language development. The findings implied that the more caregivers talk with their children
in the first six months of life, the better the children’s language ability scores were later in life
[27,37].

Matsuda et al. [41] examined among other things infant- directed speech (IDS) and
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which parts of the adult human brain that is active when IDS is processed. Through functional
magnetic resonance imaging, findings indicated that female caregivers (primarily mothers)
have increased brain cortical activation in specific language areas when they are listening to
IDS, indicating that female caregivers have an intention to communicate with infants, and the
difference in neural processing is dependent on experience [41]. This tells us that female
caregivers and primarily mothers, may have a predisposition to IDS, but also that more
exposure and experience of IDS might change male caregivers’ predisposition in similar
ways.

Zhang et al. [42] conducted an intervention study, investigating 22 caregiver- child
interactions using the LENA system with the aim of examining caregivers word count and
conversational turns. The researchers predicted that with feedback and intervention,
caregivers would increase their adult word count and the conversational turns with the
children. Caregivers in this study increased their word count with 24 % (approximately 5.000
words) through the first post- feedback recording. After this, the word count increased
modestly, and then later declined over four to six months, back to baseline [42]. These results
support why feedback to caregivers are of importance.

Suskind with colleagues [43] found that adult word count increased significantly (31.6
% increase) post- intervention, after six intervention sessions. These two study results
illustrate the value of feedback to caregivers on their adult word count. A rich and early
language environment will require more than a quantitative measure as given here with the
LENA system. However, this quantitative measure and feedback gives an opportunity for
caregivers to increase their adult word count and hopefully provide and affect young children
with enriched language stimuli in the home environment, further leading to ideal cognitive
and educational outcomes for children later in life [43].

The recommended 1-3-6 policy [44] was not achieved and demonstrated in the present
study. The majority of the participants spontaneously reported that they were not pleased with
their follow-up and the lack of early intervention actions after screening. The majority of the
caregivers had higher education level, which previously has been proven to affect positively
on the quality and engagement of parents in language stimulation [4]. Still, the retrospective
frustration of participants in the current study, indicate that all caregivers benefit from
individually based support and parent guidance, besides from early fitting of hearing
technology. For families with lower socio-economic status level, the impact of family-
centered intervention would have an important impact [43]. Use of LENA in clinical practice

can give clinicians access to real life home environment of children with hearing impairment



and their families. The results could be used in goal setting, and the individual goals can

easily be evaluated with new recordings.
4.1  Follow- up procedure

Caregivers of participants in the study reported a wide spread of variation in follow-
up procedure and intervention after HI identification (see Table 2.). Overall, the self-reported
statistics showed insufficient and inadequate procedure concerning the follow- up after
detected HI. None of the participants were offered early family- centred intervention, which is
unexpected due to the widespread evidence- based research about why this is of importance.
The follow-up statistics are startling considering the suggested best practice; joint committee
of infant hearing screening program [44] which clearly states that newborn hearing screening
should be done within one month postpartum, and if a child does not pass at the hearing
screening, the hearing diagnose should be investigated immediately and be confirmed within
three months after birth, the so-called 1-3-6 policy. Within six months postpartum an
adequate intervention and hearing aid fitting should be introduced [44].

Three of eight participants reported that the Joint Committee guidelines concerning
screening and diagnose had been followed. In one case the caregivers reported that the child
was screened and not passed at birth but did not receive a hearing diagnose before 26 months.
And only at an age of approximately 31 months was the child fitted with hearing aids for the
first time.

In Norway there is a recommendation to follow the guidelines «National professional
guidelines for newborn screening” (Nasjonal faglig retningslinje for screening av hersel hos
nyfedte) from “the Norwegian Directorate of Health» [45], and not a directive to follow the
Joint Committee of Infant Hearing Screening, and adapt to the suggested 1-3-6 policy [44].
One thing to bear in mind is that this is only a recommendation and not a directive [45].
However, all parents that are offered newborn hearing screening at the hospital has an
expectation about follow- up actions if their child does not pass. The majority of the
participants in the present study reported that they were not pleased with their follow- up
actions and have expressed that they were unsatisfied with the health care actions and

information they got after screening.
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4.2  Validity

The validity of the current study had some limitations concerning generalizability,
sampling method, effect size, errors of measurement and the fact that there was only one
recording per family. All these factors have been considered when conducting the research.
When doing similar research in the future, there should be time to do more than one recording
per family, which will strengthen the reliability of the measures. Considering the participants
were young children, their condition of the recording- day is a contributing factor. Sampling
method and size was a challenge but could have increased the generalizability of the study by
collecting a bigger sample through random sampling [46]. The participants” age was wide,
and sex was not evenly distributed in the two groups (NH, HI). The caregivers” socio-
economic levels were narrow. All these factors were considered, but in some ways, they

influenced the generalizability and the validity of the study.
4.3  Limitations and future perspective

The current study had limitations concerning the sample size, variation in the
participating caregivers™ educational level and limited validation material. However, the
results indicate that LENA is a method that can be used also in a Norwegian context, and that
LENA can contribute with new knowledge about caregiver gender differences in amount of
language use, in typical and clinical groups. This should be further investigated in a broader
group with families of different socio-economic status level, including to explore more

qualitative aspects of interaction patterns in female and male caregivers.
5 Conclusion

The results showed that Norwegian female caregivers talked more to the children in
the sample than male caregivers, regardless of the children’s hearing status. Children with
hearing impairment were exposed to a higher amount of words than children with normal
hearing. This result is encouraging because children with hearing impairment require a higher

amount of language stimuli because of their reduced hearing level.






LIST OF ABBREVIATIONS

NH Normal Hearing

HI Hearing Impairment
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6 Appendix

Appendix 1- Information letter for children with
hearing impairment

Informasjon om deltakelse i forskningsprosjektet
“Ord gjor forskjell”

Dette er et informasjonsskriv om deltakelse i et forskningsprosjekt om barns hgrsel- og
talesprakmiljg, og dets pavirkning pa tidlig spraklig-, kommunikativ- og psykososial

utvikling.

Bakgrunn og formal

Mange barn med nedsatt hgrsel utvikler ikke et like rikt og omfattende ordforrad som barn
med normal hgrsel, til tross for at de oppfatter og forstar tale ved hjelp av
harselshjelpemiddel.

Vi gnsker derfor & undersgke om det er noe i barnets harsel- og talesprakmiljg i tidlig alder,

som pavirker ordforradsutviklingen.

Prosjektet er et internasjonalt samarbeid mellom Universitetet i Oslo, Oslo
Universitetssykehus, Karolinska Institutet, Sverige, Universitet i Split, Kroatia, Universitetet i
Pisa, Italia og Ear Foundation i Nottingham, Storbritannia.

Hensikten med prosjektet er 2 sammenligne en gruppe barn i alderen 18-56 maneder (1,5- 5
ar) som har nedsatt hgrsel, uavhengig om de bruker hgreapparat med en gruppe barn i samme

alder som har normal hgrsel.

Innad i gruppene vil vi se pa sammenhengen mellom:
e Talesprakmiljg
e Ulike bakgrunnsfaktorer som for eksempel alder nar barnet fikk hgreapparat

e Barnets spraklige niva



e Kommunikative ferdigheter
Vi vil bruke en metode som heter Language Environment Analysis (LENA)

(www.lenafoundation.org). Malingsmetoden innebeerer at en maler hvor mange ord et barn far

hare i lgpet av en hel dag, hvor mange ytringer barnet selv gjar, skjermtid og turtakninger
mellom barn og voksen. En far herved fram verdifull informasjon om barnets harsels og

lydmiljg og om kommunikasjonsmgnsteret mellom barnet og omgivelsene.

Hvem kan delta i forskningsprosjektet?
Dette er kriteriene for deltakelse i forskningsprosjektet:

Alder mellom 18-56 maneder ved prosjektstart
Norsk talesprak som morsmal (Barnet og/ eller en av foreldrene har norsk
talesprak som morsmal)

e Harselstap (Uavhengig av grad, bilateralt, unilateralt, bruker
hagreapparat/BAHA/CI eller ikke bruker hgrselstekniske hjelpemidler).

e Ingen andre kjente tilleggsdiagnoser

Hva innebarer deltakelse i studien?

Vi avtaler pa forhand et mgte hjemme hos dere, eller pa Universitetet i Oslo. Her kartlegges
ditt /deres barns spraklige utvikling, og i tillegg skal dere fylle ut noen spgrreskjemaer som gir
oss viktig bakgrunnsinformasjon om sprak og andre faktorer som kan pavirke sprakutvikling.
Dere far lane en liten LENA- lydopptaker som skal registrere alle lyder i en periode pa 12-16
timer i hjemmet. Lydopptakeren legges i en lomme pa en vest som barnet skal beere. Nar
LENA- lydopptakeren leveres tilbake, er dere ferdig hos oss.

Hva skjer med informasjonen om deg?

LENASs avanserte dataprogram, registrerer:
1. Hvor mange ord personene rundt barnet ytrer
Hvor mange ord barnet ytrer
Antall turtakinger mellom barn og voksen
Skjermtid
Hvilket harselsmiljg barnet oppholder seg i under innspillingsdagen

AR AN

Hearselsmiljget analyseres ved registrering av for eksempel hvor mange timer barnet hgrer
elektronisk lyd fra TV eller radio eller om barnet oppholder seg i et miljg med tale eller stay.

Det gjeres en stikkprave pa det 12-16 timers lange opptaket, hvor forskere tar ut 15 minutters


http://www.lenafoundation.org/

opptak, og analyserer og skriver ned hva som blir sagt. Dette er for a kvalitetssikre at LENA-
programmet har registrert korrekt antall ytringer. Utover dette vil ingen lydfiler bli avlyttet
Iyttet til, eller avspilles i sin helhet. Hvert opptak avkodes, og innspillingen pa lydopptakeren

slettes umiddelbart etter avkodingen.

Uvedkommende eller personer som ikke er ansatte i prosjektet, har ikke tilgang til det
avkodede materialet. Det avkodede materialet anonymiseres og bevares atskilt fra
samtykkeerklaring og andre eventuelle dokumenter hvor barnets identitet fremgar. Det
avkodede materialet oppbevares i trad med gjeldende regler for personvern ved Universitetet i
Oslo, i lasbart brannsikkert skap ved Institutt for spesialpedagogikk, Universitet i Oslo.
Samtykkeerkleeringer oppbevares i atskilt lashart brannsikkert skap ved Institutt for
spesialpedagogikk, Universitet i Oslo. Alt materiale vil bli slettet og destruert den datoen som

er avtalt med Regionale komiteer for medisinsk og helsefaglig forskningsetikk (REK).

Prosjektets resultater vil bli presentert i vitenskapelige artikler og eventuelt innga i en eller
flere masteroppgaver eller doktorgradsavhandlinger. Ved presentasjon av resultater, vil all

informasjon som kan identifiseres som personopplysninger, anonymiseres.

Du/dere har rett til 2 seke om & fa innsikt i/ ta del i informasjonen og fa rettet eventuelle
feilaktige personopplysninger. Ansvarlig for handtering av personopplysningene er
prosjektleder og farsteamanuensis Ulrika Lofkvist, ved Institutt for Spesialpedagogikk,

Universitetet i Oslo.

Frivillig deltakelse
Deltakelsen er frivillig, og du kan nar som helst trekke ditt samtykke uten & oppgi noen grunn.
Dersom du trekker deg, vil alle opplysninger om deg bli slettet.

Dersom du gnsker a delta eller har spgrsmal til studien, ta kontakt med:

Nina Melsom Kristensen Catharina Fallet Sundby Ulrika Lofkvist

Masterstudent ved Institutt Masterstudent ved Institutt Farsteamanuensis ved Institutt
for spesialpedagogikk for spesialpedagogikk for spesialpedagogikk
Universitetet i Oslo Universitetet i Oslo Universitetet i Oslo

Mail: ninamk@gmail.com Mail: Mail:

Telefon: 906 96 872

catharinafs93@gmail.com
Telefon: 955 58 447

ulrika.lofkvist@isp.uio.no
Telefon: +47 22 85 91 65
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Appendix 2- Information letter for children with
normal hearing

Informasjon om deltakelse i forskningsprosjektet
“Ord gjor forskjell”

Dette er et informasjonsskriv om deltakelse i et forskningsprosjekt om barns harsel- og
talesprakmiljg, og dets pavirkning pa tidlig spraklig-, kommunikativ- og psykososial

utvikling.

Bakgrunn og formal
Mange barn med nedsatt hgrsel utvikler ikke et like rikt og omfattende ordforrad som barn
med normal hgrsel, til tross for at de oppfatter og forstar tale ved hjelp av

harselshjelpemiddel.

Vi gnsker derfor & undersgke om det er noe i barnets hgrsel- og talesprakmiljg i tidlig alder,

som pavirker ordforradsutviklingen.

Prosjektet er et internasjonalt samarbeid mellom Universitetet i Oslo, Oslo
Universitetssykehus, Karolinska Institutet, Sverige, Universitet i Split, Kroatia, Universitetet i

Pisa, Italia og Ear Foundation i Nottingham, Storbritannia.

Hensikten med prosjektet er a sammenligne en gruppe barn i alderen 18-56 maneder (1,5- 5
ar) som har nedsatt hgrsel og bruker hgreapparat, med en gruppe barn i samme alder som har

normal hgrsel.

Innad i gruppene vil vi se pa sammenhengen mellom:
e Talesprakmiljg
e Ulike bakgrunnsfaktorer som for eksempel alder nar barnet fikk hgreapparat
e Barnets spraklige niva

e Kommunikative ferdigheter



Vi vil bruke en metode som heter Language Environment Analysis (LENA)

(www.lenafoundation.org). Malingsmetoden innebeerer at en maler hvor mange ord et barn far

hare i lgpet av en hel dag, hvor mange ytringer barnet selv gjar, skjermtid og turtakninger
mellom barn og voksen. En far herved fram verdifull informasjon om barnets harsels og

lydmiljg og om kommunikasjonsmgnsteret mellom barnet og omgivelsene.

Hvem kan delta i forskningsprosjektet?
Dette er kriteriene for deltakelse i forskningsprosjektet:

Alder mellom 18-56 maneder ved prosjektstart

Norsk som morsmal (Barnet og/ eller en av foreldrene har norsk som morsmal)
Normal hgrsel

Ingen andre Kkjente tilleggsdiagnoser

Hva innebarer deltakelse i studien?

Vi avtaler pa forhand et mgte hjemme hos dere, eller pa Universitetet i Oslo. Her kartlegges
ditt /deres barns spraklige utvikling, og i tillegg skal dere fylle ut noen sparreskjemaer som gir
oss viktig bakgrunnsinformasjon om sprak og andre faktorer som kan pavirke sprakutvikling.
Dere far lane en liten LENA- lydopptaker som skal registrere alle lyder i en periode pa 12-16
timer i hjemmet. Lydopptakeren legges i en lomme pa en vest som barnet skal beere. Nar
LENA- lydopptakeren leveres tilbake, er dere ferdig hos oss.

Hva skjer med informasjonen om deg?

LENAs avanserte dataprogram, registrerer:
6. Hvor mange ord personene rundt barnet ytrer
7. Hvor mange ord barnet ytrer
8. Antall turtakinger mellom barn og voksen
9. Skjermtid
10. Hvilket hgrselsmiljg barnet oppholder seg i under innspillingsdagen

Hearselsmiljeet analyseres ved registrering av for eksempel hvor mange timer barnet hgrer

elektronisk lyd fra TV eller radio eller om barnet oppholder seg i et miljg med tale eller stay.
Det gjeres en stikkprave pa det 12-16 timers lange opptaket, hvor forskere tar ut 15 minutters
opptak, og analyserer og skriver ned hva som blir sagt. Dette er for a kvalitetssikre at LENA-

programmet har registrert korrekt antall ytringer. Utover dette vil ingen lydfiler bli avlyttet

12


http://www.lenafoundation.org/

Iyttet til, eller avspilles i sin helhet. Hvert opptak avkodes, og innspillingen pa lydopptakeren
slettes umiddelbart etter avkodingen.

Uvedkommende eller personer som ikke er ansatte i prosjektet, har ikke tilgang til det
avkodede materialet. Det avkodede materialet anonymiseres og bevares atskilt fra
samtykkeerklzring og andre eventuelle dokumenter hvor barnets identitet fremgar. Det
avkodede materialet oppbevares i trad med gjeldende regler for personvern ved Universitetet i
Oslo, i lasbart brannsikkert skap ved Institutt for spesialpedagogikk, Universitet i Oslo.
Samtykkeerklearinger oppbevares i atskilt lashart brannsikkert skap ved Institutt for
spesialpedagogikk, Universitet i Oslo. Alt materiale vil bli slettet og destruert den datoen som
er avtalt med Regionale komiteer for medisinsk og helsefaglig forskningsetikk (REK).

Prosjektets resultater vil bli presentert i vitenskapelige artikler og eventuelt innga i en eller
flere masteroppgaver eller doktorgradsavhandlinger. Ved presentasjon av resultater, vil all

informasjon som kan identifiseres som personopplysninger, anonymiseres.

Du/dere har rett til & seke om & fa innsikt i/ ta del i informasjonen og fa rettet eventuelle
feilaktige personopplysninger. Ansvarlig for handtering av personopplysningene er
prosjektleder og farsteamanuensis Ulrika Lofkvist, ved Institutt for Spesialpedagogikk,

Universitetet i Oslo.

Frivillig deltakelse

Deltakelsen er frivillig, og du kan nar som helst trekke ditt samtykke uten & oppgi noen grunn.
Dersom du trekker deg, vil alle opplysninger om deg bli slettet.

Dersom du gnsker a delta eller har spgrsmal til studien, ta kontakt med:

Nina Melsom Kristensen Catharina Fallet Sundby Ulrika Lofkvist

Masterstudent ved Institutt Masterstudent ved Institutt Farsteamanuensis ved Institutt

for spesialpedagogikk for spesialpedagogikk for spesialpedagogikk

Universitetet i Oslo Universitetet i Oslo Universitetet i Oslo

Mail: ninamk@gmail.com Mail: Mail:

Telefon: 906 96 872 catharinafs93@gmail.com ulrika.lofkvist@isp.uio.no
Telefon: 955 58 447 Telefon: +47 22 85 91 65



mailto:ninamk
mailto:ulrika.lofkvist@isp.uio.no




Appendix 3- Information letter regarding the LENA
system and method

Informasjon om LENA- metoden (Language Environment Analysis)

Gjennom prosjektet “ord gjor forskjell” og bruk av LENA- metoden gnsker vi a analysere
sprak/ lydmiljget hos barn 18- 48 maneder, samt undersgke betydningen av sprakstimulering i
tidlig alder (0- 3 &r) og hvordan dette pavirker barnas fremtidige liv og leering. Spgrsmalet vi
stiller oss er:” hvordan finner vi ut om barna far nok sprakstimulering i ulike situasjoner
gjennom dagen?”. Vi gnsker a male dette gjennom & bruke LENA metoden i
hjemmesituasjonen hos normalthgrende barn, og sammenlikne med barn som bruker cochlea

implantat (CI) og/ eller hgreapparat.

LENA maler lydmiljget gjennom en Digital Language Processor (DLP). DLPen ligger i en
vest som barnet barer gjennom en hel dag (12-16 timer) hjemme. Barnet berer vesten hele
dagen, og mens barnet sover ligger DLPen ved siden av. DLPen er enkel & bruke og har en p&/
av- knapp og en innspillings- knapp (REC).

LENA- vest med en DLP

Stolpediagram over LENA-
LENA maler/ teller: maling
o Barnets egne ytringer
o antall dialogskifter
o Voksnes ytringer
o Skjerm/TV- tid



LENA teknologien maler barnets lydmiljg. Etter opptak blir dataene lagt inn i en programvare
der de blir analysert og satt inn i et stolpediagram. Hver av stolpene representerer LENAS
malinger. Gjennom disse malingene far vi frem verdifull informasjon om barnets lyd og

harselsmiljg og om kommunikasjonsmgnsteret mellom barnet og omgivelsene.



Appendix 4- Digital Language Processor
instructions

”Ord gjor en forskjell” - innspilling med LENA

Ved innspilling: Pass pa at spilleren er i gang MINST 12-16 timer,
Dvs. under hele dagen! ( Nar barnet sover kan den ligge ved siden av).

Slik ser LENA-spilleren ut:

POWER
av/pa-knapp

Skjer
m

™ REC
innspillingsknapp

Mikrofon

USB

For a spille inn:

1. Settigang LENA gjennom a trykke pd POWER, hold inne knappen et par sekunder.
2. Vent til det star PAUSE pa skjermen

1. Trykk & hold

2. Sleeping




3. Trykk pa REC i noen sekunder til det stir RECORDING pa skjermen. Innspillingen
har na begynt.

3. Trykk & hold

: Recording

Klaer

For & spille inn med LENA trengs et klesplagg som innspilleren kan veere i. Ver ngye med a
sette i gang innspillingen for apparatet fgres inn i klesplagget.

Apparatet skal alltid fares inn med elefanten farst och mikrofonen vendt utover, fra barnet!
Plagget tas pa slik at innspilleren plasseres pa barnets bryst/mage.

" Elefanten skal inn i lommen

Mikrofon

Pause

Trykk pa REC for a ta pause i innspillingen. Sett i gang innspillingen ved a trykke pa REC
igjen.




Avslutte innspillingen

Nar dagen er slutt skal 12-16 timer ha blitt spilt inn. Steng av spilleren ved a trykke pa
POWER. Hold inne knappen en stund.

Trykk & hold







Appendix 5- Activity journal

¥ UiO ¢ Universitetet i Oslo

” Ord gjer forskjell”- aktivitetsdagbok

Barnets navn:

Barnets fadselsdato:

Dagens dato:

Omsorgsperson 1: kjgnn Omesorgsperson 2 kjgnn:

Klokke- [ Hvem har veert til stedet, Miljg | Aktivitet

@vrige aktiviteter

@vrige personer:

Menn__kvinner__ barn__

slett sett ring rundt og skriv .
antall Ute=U | TV=T, F.eks lek, maltid,
Ipad=I, bondegardsbesgk o.
Inne=1 | pc=po.|
6-7 Omsorgsperson: 1 2

7-8 Omsorgsperson: 1 2

@vrige personer:




Menn__kvinner___barn__

8-9 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner___barn__

9-10 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner___barn__

10-11 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__

11-12 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner___barn__

12-13 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__

13-14 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__




14-15 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__

15-16 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__

16-17 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner___barn__

17-18 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__barn__

18-19 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__barn__

19-20 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__

20-21 Omsorgsperson: 1 2




@vrige personer:

Menn__kvinner__barn__

21-22 Omsorgsperson: 1 2

@vrige personer:

Menn__kvinner__ barn__




Appendix 6- Background information about
caregivers

” Ord gjer en forskjell” — Foreldreskjema

Barnets navn:

Barnets fadselsdato:

Navn foresatt 1:

Navn foresatt 2:

Dato:

Ja Nei

Har barnet sgsken?

Om ja, oppgi alder og kjgnn:

Foresatt 1 Foresatt 2

| hvilket land er du fadt?




Hvis du ikke er fedt i Norge, hvor
gammel var du nar du kom hit?

Hva er din hgyeste fullfgrte utdanning?

Foresatt 1 Foresatt 2

Grunnskolen

Videregaende skole/fagbrev

Uteksaminert fra hgyskole/universitet,
alternativt minst to ars
hgyskoleutdanning

Annen utdanning

Hvilket sprak snakker du hovedsakelig med ditt barn?

Foresatt 1 Foresatt 2

Alene med barnet

Sammen med den andre foresatte

Nar ble hgrselstapet oppdaget? (alder pa barnet)

Hvilken grad er Mildt Moderat Alvorlig Sveert
harselstapet? alvorlig
Bruker barnet Ja Nei
harselstekniske

hjelpemidler?

Hgreapparater

Cochleaimplantat




Hvor lenge har barnet brukt
harselshjelpemidler?

Hvilken oppfelging har
familien mottatt siden barnet
fikk harselstekniske
hjelpemidler?




Appendix 7- Consent form

Samtykke til deltakelse i forskningsprosjektet

Prosjekt: Ord gjer en forskjell — om barns harsel- og talesprakmiljg, og dets pavirkning pa

tidlig spraklig-, kommunikativ- og psykososial utvikling.
Jeg/vi har lest informasjonen om forskningsprosjektet og forstar at:

e Deltakelsen er frivillig
e Jeg/vi kan nar som helst avbryte var deltakelse uten ytterligere forklaring

e Ved behov kan jeg/vi kontakte ansvarlige for prosjektet for sparsmal.

Jeg/vi samtykker til & delta i forskningsprosjektet:

Sted og dato:

Foresattes signatur og navn i blokkbokstaver:

Sted og dato:

Foresattes signatur og navn i blokkbokstaver:



Appendix 8- Developmental Snapshot

Barnets navn/ID:
personnummer (11 siffer): Dato:

Barnets

Instruksjoner:

Ansatt i prosjektet gjennomgar spgrreskjemaet sammen med
foresatte i intervjuform

Sett strek under riktig svaralternativ: «Ja» eller «ikke enda»
Stopp etter fem pafalgende «lkke enda-svar»

Nar du prater med barnet, forsgker han/hun a felge stemmen
med blikket?
Eks. Snur barnet pa hodet eller blikket for & lete etter/finne deg?

Ja
Ikke enda

«dadada»?

2. Svarer barnet med stemmen nar du smiler/ler til barnet eller tar Ja
kontakt med stemmen? Ikke enda

3. Erdet forskjell i maten barnet uttrykker seg pa basert pa hva Ja
han/hun vil? Ikke enda
Eks. Endrer barnet uttrykksmate nar han/hun er tratt eller
sulten?

4. Uttrykker barnet at det er forngyd eller misforngyd ved a bruke Ja
andre lyder enn grét og latter? Ikke enda
Eks. Lyder som uttrykk for glede eller frustrasjon?

5. Putter barnet leker eller andre gjenstander i munnen? Ja

Ikke enda

6. Ler barnet? Ja

Ikke enda

7. Eksperimenterer/leker barnet med stemmen og lager ulike Ja
lyder? Ikke enda
Eks. Produserer barnet lyse (hgyfrekvente lyder), marke/dype
lyder, smatter/prompelyder

8. Uttaler barnet to eller flere vokaler som for eksempel /a/ eller Ja
IE Ikke enda

9. Gjenkjenner barnet eget navn eller kallenavn? Ja
Eks. Avbryter barnet aktiviteten og/eller ser pa deg nar du sier | Ikke enda
navnet?

10. Benytter barnet stemmen (eller skriker) for & fa din Ja
oppmerksomhet? Ikke enda

11. Kan barnet imitere lyder? Ja
Eks. Kan barnet lage/forsgke og lage de samme lydene som Ikke enda
deg?

12. Kan barnet si gjentakende stavelser som «bababax eller Ja

Ikke enda




13. Hvis du f.eks. sier «Ha det» eller «vil du komme opp», vil Ja
barnet vinke eller lgfte armene mot deg? Ikke enda

14. Kan barnet kombinerer ulike spraklyder i bablingen? Ja
Det vil si at barnet varierer med bade konsonanter og vokaler i | Ikke enda
bablingen som for eksempel «ba-da-ba», «a-ta-be», «a-me-ga».

15. Formidler barnet gnsker med bade stemme og kroppssprak Ja
(peking/gester)? Ikke enda
Eks. peke pa eller bevege seg mot gnsket mal samtidig som
barnet bruker stemmen?

16. Sier barnet andre ord enn «<mamma» 0g «pappax»? Ja
Forsgk pa a si ordet regnes ogsa som ord — eks. at barnet sier Ikke enda
«bax for ball eller «vovve» for hund.

17. Forstar barnet hva du vil hvis du gir enkle instruksjoner? Ja
Eks. Forstar barnet instruksjoner eller spgrsmal som «gi meg Ikke enda
skoene dine» eller «hvor er ballen?»?

18. Kan barnet fglge enkle instruksjoner? Ja
Eks. Instruksjoner som «hent skoene dine» Ikke enda

19. Kan barnet peke pa riktig gjenstand hvis du for eksempel sier Ja
hvor er ballen?” eller har du sett lastebilen”? Forstar barnet Ikke enda
lignende spgrsmal?

20. Harer du pa stemmen at barnet stiller spgrsmal? Ja
Det vil si at du hgrer pa intonasjonen at det er et spgrsmal fordi | lkke enda
stemmeleiet gar opp pa slutten.

21. Kan barnet peke pa ulike kroppsdeler pa seg selv? Ja
Eksempelvis peke pa nese, gyne, grer, har. Ikke enda

22. Kan barnet si minst ti forstaelige ord? Ja
Ordene trenger ikke veere perfekte. Hvis barnet sier “ba” for Ikke enda
"ball” hver gang regnes det som ett ord.

23. Kan barnet peke pa ting du benevner nar dere leser en bok? Ja
For eksempel at du ved lesing sier “vis meg hvor katten er” — Ikke enda
kan ditt barn da peke pa korrekt bilde?

24. Imiterer barnet ord som han/hun har hgrt andre si? Ja

Ikke enda

25. Forstar barnet en todelt instruksjon? Ja
For eksempel: “Kan du hente skoene dine og sette dem pa Ikke enda
bordet?” eller "Kan du hente jakken din og gi den til mormor?”

26. Forstar barnet minst fire verb uten stgtte av gester? Ja
For eksempel: Forstar barnet ord som hoppe/kaste/sove osv. Ikke enda
selv om du ikke gir noen visuelle ledetrader til ordets
betydning?

27. Forstar barnet spgrsmal som hvem/hva/hvor? Ja

Ikke enda

28. Benevner barnet velkjente formal? Ja
For eksempel: Forsgker a si ord som is/bleie/skie. Ikke enda

29. Forsgker barnet & benevne bilder som du peker pa i en bok? Ja
Eks. Forsgker barnet a si «katt» hvis du peker pa bildet av Ikke enda
katten

30. Forstar barnet preposisjoner som “pa”, ”1i” og “ut”? Ja

Ikke enda
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31. Kan barnet sette sammen to ord til enkle fraser? Ja
For eksempel: Vil ball” eller "mamma sitte” Ikke enda

32. Kan ditt barn minst 50 talte ord? Ja

Ikke enda

33. Forstar barnet begrepet en/ett? Ja
For eksempel: Forstar barnet hva det skal gjgre hvis du peker Ikke enda
pa et antall klosser og sier “Jeg vil ha EN kloss”?

34. Kan ditt barn falge en tre-leddet oppfordring/instruksjon uten a Ja
bli distrahert? Ikke enda
For eksempel: “Ga til rommet ditt, hent smokken og gi den til
meg?”’

35. Bruker barnet ordene/personlige pronomen jeg”, “meg” og Ja
”du”? Ikke enda

36. Kan barnet noen farger? Ja
For eksempel: Forstar barnet hva det betyr/klarer barnet a peke | Ikke enda
pa riktig farge hvis du sier “’pek pd den rode klossen”

37. Har barnet begynt a bruke begreper for starrelser? Ja
For eksempel: Sier barnet ord som "stor” og "liten”’? Ikke enda

38. Benytter barnet 4-ordsytringer? Ja

Ikke enda

39. Har barnet begynt a bruke flertallsendinger? Ja
For eksempel: Sier barnet “katter” for d markere at det er Ikke enda
snakk om flere enn én katt?

40. Kan barnet fortelle hva man gjer med ulike gjenstander? Ja
For eksempel: Her er en tannbgrste — hva gjgr man med den? Ikke enda

41. Kan barnet baye verb? Ja
For eksempel si hoppe/hopper/hoppet osv. Ikke enda

42. Kan barnet si ordene ”en” og et”, det vil si anvende artikler? Ja
For eksempel: Si "en sang”, “et eple” eller "ballen” Ikke enda

43. Benevner barnet de vanligste formene som sirkel, trekant, Ja
firkant og stjerne? Ikke enda

44. Forstar barnet begrep som “minst”, "mest” og/eller "forst”? Ja

Ikke enda

45. Forstér barnet begrep som “’lang”, ’kort”, ”hey” og/eller ’lav”? Ja

Ikke enda

46. Anvender barnet flertallspronomen som ”vi”, ”dem” og/eller Ja
0ss”? Ikke enda

47. Anvender barnet verb i bgyd form? Ja
For eksempel: "hoppende”, "har spilt” Ikke enda

48. Kan barnet spontant si meninger som bestar av mer enn ti ord? Ja
Eks. Fortelle sammenhengende med bruk av mer enn ti ord Ikke enda

49. Kan barnet kategorisere formal? Ja
For eksempel: Forstar barnet instruksjoner som "si tre frukter” | Ikke enda
eller "gi eksempel pa tre ulike dyr”?

50. Kan barnet gjenfortelle en historie eller hendelse med Ja
begynnelse, midt og en slutt? Ikke enda




For eksempel: Kan barnet fortelle en meningsbarende historie?

51. Kan barnet beskrive formalet med to ord dersom du sier et Ja
substantiv? Ikke enda
For eksempel: ”Si to ord som beskriver en sykkel”.

52. Sper barnet om ordets betydning for siden a benytte ordet i en Ja
meningssammenheng? Ikke enda
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Appendix 9- Letter from Statped to caregivers of
children with hearing impairment

Hei,

| forbindelse med en masteroppgave har vi ftt en forespgrsel fra to studenter til dere
foreldre «angdende rekruttering til et forskningsprosjekt som masteroppgaven inngr i».

Dette brevet er en utsending til alle i den aktuelle aldersgruppen, og at foresatte til barn som
ikke innfrir kriteriene for studiet, kan se bort fra denne forespgrselen.

Studentene heter: Catharina Fallet Sundby og Nina Melsom Kristensen, Masterstudenter i
Audiopedagogikk ved Institutt for spesialpedagogikk, UiO.

Prosjekt heter "ord gjgr forskjell" og ledes av Ulrika Léfkvist. Prosjektet gar ut pa 4 male
barns omgivelseslyder og sprakmiljg i hjemmet ved bruk av en metode som heter Language
Environment Analysis (LENA). Formalet med prosjektet er 8 undersgke om det er noe i
barnets hgrsel- og talespraklige miljg som pavirker ordforradsutviklingen i tidlig alder.
Deltakelse i prosjektet er frivillig og selvfglgelig anonymisert.

Prosjektet er godkjent av regionale komiteer for medisinsk- og helsefaglig forskningsetikk
(REK):

https://helseforskning.etikkom.no/prosjekterirek/prosjektregister/prosjekt?p_document_id
=737608&p_parent_id=803161&_ikbLanguageCode=n

Studentene gnsker a fa kontakt med foreldre til barn med nedsatt hgrsel, uavhengig av grad,
som bruker eller ikke bruker HA, Cl eller BAHA. Pa vegne av studentene spgr vi derfor om
dere har mulighet til /gnsker a delta i dette prosjektet?

Frist for 3 melde sin interesse til studentene er mandag 4. februar 2019.
Vi legger ved informasjonsbrev om prosjektet og et skriv om LENA-metoden.

Ta kontakt med Eric Holm Andersen pa e-post eric.holm.andersen@statped.no eller tif nr.
911 22 591 hvis dere lurer pa noe i forbindelse med denne forespgrselen.

Hvis dere har sparsmal knyttet til prosjektet eller gnsker a delta i prosjektet, tar dere direkte
kontakt med studentene.

Nina Melsom Kristensen

Masterstudent ved Institutt for spesialpedagogikk
Universitetet i Oslo

ninamk@gmail.com

Telefon: 906 96 872

Catharina Fallet Sundby

Masterstudent ved Institutt for spesialpedagogikk
Universitetet i Oslo

Mail: catharinafs93 @gmail.com

Telefon: 955 58 447

Hilsen



Appendix 10- Application and approval from REK

b: REGIONALE KOMITEER FOR MEDISINSK OG HELSEFAGLIG FORSKNINGSETIKK

Region: Saksbehandler: Telefon: Var dato: Var referanse:
REK sgr-ast Mariann Glenna 22845526 14.02.2017 2016/2235
Davidsen REK sgr-gst B
Deres dato: Deres referanse:
06.12.2016

Var referanse ma oppgis ved alle henvendelser

Ulrika Lofkvist

Universitetet 1 Oslo

2016/2235 Ord gjere en forskjell - lytting og muntlig sprakmilje hos sma barn med og uten nedsatt
hersel

Forskningsansvarlig: Universitetet 1 Oslo
Prosjektleder: Ulrika Lofkvist

Vi viser til soknad om forhandsgodkjenning av ovennevnte forskningsprosjekt. Seknaden ble behandlet av
Regional komité for medisinsk og helsefaglig forskningsetikk (REK ser-est) i motet 18.01.2017.
Vurderingen er gjort med hjemmel i helseforskningsloven (hfl.) § 10, jf. forskningsetikkloven § 4.

Prosjektleders prosjektbeskrivelse

"Barn ldr sig sprdk i interaktion med andra. Syftet med det och prospektiva forskningsprogrammet dr att
underséka hur miljéfaktorer (fordldrars urbildningsniva, typ ech grad av talsprdksstimulans eller
lyssningsparametrar som t ex méngd av tv/ipad-tid per dag) paverkar smé barns lyssnings- och
talspréfesutveckling. Language ENvironmental Analysis (LENA) kommer anvéindas for att mer objektivt
mdita talspréksmilion genom heldagsinspelningar hos 0-4-driga barn som har en hérselnedsdtining och i
Jamforelse med Gldersmatchade barn som dr normalhérande. Ca 30 % av kohorten kommer att ha en
flersprakig bakgrund. Den tidiga sprékutvecklingen ldgger grunden for senare sprik- och ldsutveckling. Det
finns idag en dkad andel barn i samhdllet som har flera hemsprdk, dven i gruppen som har en
horselnedséittning. Genom forskningsprogrammet kan ny kunskap erhdllas géillande hur olika miljofaktorer
péaverkar barns sprékutveckling, oavsett hirselnivd, socio-kulturell eller lingvistisk bakgrund.”

Komiteens vurdering

Hensikten med prosjektet er 4 undersoke hvordan miljefaktorer (foreldrenes utdanningsniva,
sprakstimulering) pavirker sma bam lytting og muntlig sprakutvikling. Language ENvironmental Analysis
(LENA) vil bli benyttet for registrere sprakmilje gjennom heldagsopptak av 0-4 ar gamle barn som har
nedsatt horsel, og barn i samme alder med normal hersel. Prosjektet kan gi ny kunnskap om hvordan ulike
miljefaktorer pavirker barns sprakutvikling, uansett herselsniva, sosio-kulturell eller spraklig bakgrunn.

Det er planlagt en pilotstudie med 30 barn i alderen 18-30 maneder (10 med normal hersel (NH), 10 med
hereapparat (HA), 10 med cochleaimplantat (CI)) for validering av LENA pa norsk. Deretter inkluderes 90
barn i en longitudinell kohortstudie (med 30 bam i hver gruppe med NH/HA/CI) som er mellom 0-18
maneder ved start, og som skal folges til de er 48 maneder med gjentatte LENA-malinger og tradisjonelle
tester.

Det skal gjores gjentatte registreringer med LENA (oppstart, og etter 6, 9. 12 og 18 méaned). Ved hjelp av
LENA kan man objektiv kartlegge barnets egen spriakproduksjon og sprakstimulering fra miljeet barnet
oppholder seg i. I tillegg vil det veere testing av spraklig og generell kognitiv kapasitet med tradisjonell

Besoksadresse: Telefon: 22845511 All post og e-post som inngar i Kindly address all mail and e-mails to
Gullhaugveien 1-3, 0484 Oslo E-post; post@helseforskning.etikkom.no saksbehandlingen, bes adressert til REK  the Regional Ethics Committee, REK
Web: hitp:/helseforskning.etikkom.no/ s@r-gst og ikke til enkelte personer s@r-gst, not to individual staff
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metodikk pa de samme tidsintervaller. Det er for ovrig ikke oppgitt antall ganger LENA vesten skal brukes.

Rekruttering/samitvkke

Deltagerne skal rekrutteres via oppslag 1 barnehager, sykehus, helsestasjoner, Facebook og UiOs
hjemmeside. Foreldre som ensker & delta far info/samtykkeskriv tilsendt. Informasjons- og samtykkeskrivet
ma imidlertid renskrives, blant annet ma det lukes ut setmnger med blanding av svenske og norske ord.

Komiteen har ingen innvendinger til studien som sadan, men utifra det ovennevnte settes folgende vilkar for
prosjektet:

1. Informasjon- og samtykkeskriv ma renskrives, samt at det mé legges til 1 informasjonsskrivet hvor
hyppig LENA vesten skal brukes. Revidert skriv sendes komiteen for godkjenning.

Vedtak

Komiteen godkjenner prosjektet 1 henhold til helseforskmingsloven § 9 og ¢ 33 under forutsetning av at
ovennevnte vilkar tas til felge. I tillegg til ovennevnte vilkar, er godkjenningen gitt under forutsetning av at
prosjektet gjennomfores slik det er beskrevet i soknaden

Tillatelsen gjelder til 30.11.2022. Av dokumentasjonshensyn skal opplysningene likevel bevares inntil
30.11.2027. Opplysningene skal lagres avidentifisert, dvs. atskilt i en nekkel- og en opplysningsfil.
Opplysningene skal deretter slettes eller anonymiseres, senest innen et halvt ar fra denne dato.

Forskningsprosjektets data skal oppbevares forsvarlig, se personopplysningsforskriften kapittel 2, og
Helsedirektoratets veileder “Personvern og informasjonssikkerhet i forskningsprosjekter innenfor helse- og
omsorgssektoren™

Sluttmelding og seknad om prosjektendring

Prosjektleder skal sende sluttmelding til REK ser-est pa eget skjema, jf. hfl. § 12. Prosjektleder skal sende
seknad om prosjektendring til REK ser-est dersom det skal gjeres vesentlige endringer i forhold til de
opplysninger som er gitt 1 seknaden, jf. hfl. § 11.

Klageadgang

Du kan klage pa komiteens vedtak, jf. forvaltmngslovens § 28 flg. Klagen sendes til REK ser-ost B.
Klagefiisten er tre uker fra du mottar dette brevet. Dersom vedtaket opprettholdes av REK sor-est B, sendes
klagen videre til Den nasjonale forskningsetiske komité for medisin og helsefag for endelig vurdering.

Komiteens avgjerelse var enstemmig.

Med vennlig hilsen

Grete Dyb
professor, dr. med.
leder REK sor-est B

Mariann Glenna Davidsen
radgiver

Kopi til:
- Universitetet i Oslo ved overste administrative ledelse
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GUIDE FOR AUTHORS

You can use this list to carry out a final check of your submission before you send it to the journal for
review. Please check the relevant section in this Guide for Authors for more details.

Ensure that the following items are present:

One author has been designated as the corresponding author with contact details:
* E-mail address
* Full postal address

All necessary files have been uploaded:

Manuscript:

» Include keywords

» All figures (include relevant captions)

s All tables (including titles, description, footnotes)

* Ensure all figure and table citations in the text match the files provided
» Indicate clearly if color should be used for any figures in print
Graphical Abstracts / Highlights files (where applicable)

Supplemental files (where applicable)

Further considerations

+ Manuscript has been 'spell checked' and 'grammar checked'

* All references mentioned in the Reference List are cited in the text, and vice versa

* Permission has been obtained for use of copyrighted material from other sources (including the
Internet)

* A competing interests statement is provided, even if the authors have no competing interests to
declare

* Journal policies detailed in this guide have been reviewed

+ Referee suggestions and contact details provided, based on journal requirements

For further information, visit our Support Center.

BEFORE YOU BEGIN
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication.

If the work involves the use of human subjects, the author should ensure that the work described
has been carried out in accordance with The Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication of Scholarly Work in Medical
Journals and aim for the inclusion of representative human populations (sex, age and ethnicity) as
per those recommendations. The terms sex and gender should be used correctly.

Authors should include a statement in the manuscript that informed consent was obtained for
experimentation with human subjects. The privacy rights of human subjects must always be observed.

All animal experiments should comply with the ARRIVE guidelines and should be carried out in
accordance with the U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU
Directive 2010/63/EU for animal experiments, or the National Institutes of Health guide for the care
and use of Laboratory animals (NIH Publications No. 8023, revised 1978) and the authors should
clearly indicate in the manuscript that such guidelines have been followed. The sex of animals must
be indicated, and where appropriate, the influence (or association) of sex on the results of the study.

All authors must disclose any financial and personal relationships with other people or organizations
that could inappropriately influence (bias) their work. Examples of potential competing interests
include employment, consultancies, stock ownership, honoraria, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
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places: 1. A summary declaration of interest statement in the title page file (if double-blind) or the
manuscript file (if single-blind). If there are no interests to declare then please state this: 'Declarations
of interest: none'. This summary statement will be ultimately published if the article is accepted.
2. Detailed disclosures as part of a separate Declaration of Interest form, which forms part of the
journal's official records. It is important for potential interests to be declared in both places and that
the information matches. More information.

Submission of an article implies that the work described has not been published previously (except in
the form of an abstract, a published lecture or academic thesis, see "Multiple, redundant or concurrent
publication’ for more information), that it is not under consideration for publication elsewhere, that
its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. To verify originality, your article may be checked by the originality detection service Crossref
Similarity Check.

Preprints

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy.
Sharing your preprints e.g. on a preprint server will not count as prior publication (see 'Multiple,
redundant or concurrent publication' for more information).

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences,
and promotes equal opportunities. Articles should make no assumptions about the beliefs or
commitments of any reader, should contain nothing which might imply that one individual is superior
to another on the grounds of race, sex, culture or any other characteristic, and should use inclusive
language throughout. Authors should ensure that writing is free from bias, for instance by using 'he
or she', 'his/her' instead of 'he' or 'his', and by making use of job titles that are free of stereotyping
(e.g. 'chairperson’ instead of 'chairman’ and 'flight attendant’ instead of 'stewardess').

All authors should have made substantial contributions to all of the following: (1) the conception and
design of the study, or acquisition of data, or analysis and interpretation of data, (2) drafting the
article or revising it critically for important intellectual content, (3) final approval of the version to
be submitted.

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or rearrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
for the change in author list and (b) written confirmation (e-mail, letter) from all authors that they
agree with the addition, removal or rearrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a corrigendum.

In line with the position of the International Committee of Medical Journal Editors, the journal will not
consider results posted in the same clinical trials registry in which primary registration resides to be
prior publication if the results posted are presented in the form of a brief structured (less than 500
words) abstract or table. However, divulging results in other circumstances (e.g., investors' meetings)
is discouraged and may jeopardise consideration of the manuscript. Authors should fully disclose all
posting in registries of results of the same or closely related work.
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Reporting clinical trials

Randomized controlled trials should be presented according to the CONSORT guidelines. At manuscript
submission, authors must provide the CONSORT checklist accompanied by a flow diagram that
illustrates the progress of patients through the trial, including recruitment, enrollment, randomization,
withdrawal and completion, and a detailed description of the randomization procedure. The CONSORT
checklist and template flow diagram are available online.

Registration of clinical trials

Registration in a public trials registry is a condition for publication of clinical trials in this journal
in accordance with International Committee of Medical Journal Editors recommendations. Trials
must register at or before the onset of patient enrolment. The clinical trial registration number
should be included at the end of the abstract of the article. A clinical trial is defined as any
research study that prospectively assigns human participants or groups of humans to one or more
health-related interventions to evaluate the effects of health outcomes. Health-related interventions
include any intervention used to modify a biomedical or health-related outcome (for example drugs,
surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care
changes). Health outcomes include any biomedical or health-related measures obtained in patients or
participants, including pharmacokinetic measures and adverse events. Purely observational studies
(those in which the assignment of the medical intervention is not at the discretion of the investigator)
will not require registration.

Upon acceptance of an article, authors will be asked to complete a "Journal Publishing Agreement’ (see
more information on this). An e-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a "Journal Publishing Agreement’ form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the author(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases.

For gold open access articles: Upon acceptance of an article, authors will be asked to complete an
'Exclusive License Agreement' (more information). Permitted third party reuse of gold open access
articles is determined by the author's choice of user license.

Author rights
As an author you (or your employer or institution) have certain rights to reuse your work. More
information.

Elsevier supports responsible sharing
Find out how you can share your research published in Elsevier journals.

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source(s) had no such involvement then this should
be stated.

Funding body agreements and policies

Elsevier has established a number of agreements with funding bodies which allow authors to comply
with their funder's open access policies. Some funding bodies will reimburse the author for the gold
open access publication fee. Details of existing agreements are available online.

After acceptance, open access papers will be published under a noncommercial license. For authors
requiring a commercial CC BY license, you can apply after your manuscript is accepted for publication.

This journal offers authors a choice in publishing their research:

Subscription
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» Articles are made available to subscribers as well as developing countries and patient groups through
our universal access programs.

» No open access publication fee payable by authors.

» The Author is entitled to post the accepted manuscript in their institution’s repository and make this
public after an embargo period (known as green Open Access). The published journal article cannot be
shared publicly, for example on ResearchGate or Academia.edu, to ensure the sustainability of peer-
reviewed research in journal publications. The embargo period for this journal can be found below.
Gold open access

» Articles are freely available to both subscribers and the wider public with permitted reuse.

+ A gold open access publication fee is payable by authors or on their behalf, e.g. by their research
funder or institution.

Regardless of how you choose to publish your article, the journal will apply the same peer review
criteria and acceptance standards.

For gold open access articles, permitted third party (re)use is defined by the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

For non-commercial purposes, lets others distribute and copy the article, and to include in a collective
work (such as an anthology), as long as they credit the author(s) and provided they do not alter or
modify the article.

The gold open access publication fee for this journal is USD 2650, excluding taxes. Learn more about
Elsevier's pricing policy: https://www.elsevier.com/openaccesspricing.

Green open access

Authors can share their research in a variety of different ways and Elsevier has a number of green open
access options available. We recommend authors see our open access page for further information.
Authors can also self-archive their manuscripts immediately and enable public access from their
institution’s repository after an embargo period. This is the version that has been accepted for
publication and which typically includes author-incorporated changes suggested during submission,
peer review and in editor-author communications. Embargo period: For subscription articles, an
appropriate amount of time is needed for journals to deliver value to subscribing customers before
an article becomes freely available to the public. This is the embargo period and it begins from the
date the article is formally published online in its final and fully citable form. Find out more.

This journal has an embargo period of 12 months.

Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn” environment at Researcher Academy
offers several interactive modules, webinars, downloadable guides and resources to guide you through
the process of writing for research and going through peer review. Feel free to use these free resources
to improve your submission and navigate the publication process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a mixture of
these). Authors who feel their English language manuscript may require editing to eliminate possible
grammatical or spelling errors and to conform to correct scientific English may wish to use the English
Language Editing service available from Elsevier's WebShop.

Studies on patients or volunteers require ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtained
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the author
but copies should not be provided to the journal. Only if specifically requested by the journal in
exceptional circumstances (for example if a legal issue arises) the author must provide copies of the
consents or evidence that such consents have been obtained. For more information, please review the
Elsevier Policy on the Use of Images or Personal Information of Patients or other Individuals. Unless
you have written permission from the patient (or, where applicable, the next of kin), the personal
details of any patient included in any part of the article and in any supplementary materials (including
all illustrations and videos) must be removed before submission.
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Our online submission system guides you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All correspondence, including notification of the Editor's decision and requests for
revision, is sent by e-mail.

International Journal of Pediatric Otorhinolaryngology

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then sent to a minimum of two
independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

International Journal of Pediatric Otorhinolaryngology Extra

This journal operates a single blind review process. All contributions will be initially assessed by the
editor for suitability for the journal. Papers deemed suitable are then sent to a minimum of two
independent expert reviewer to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Submit your article
Please submit your article via http://ees.elsevier.com/ijporl/default.asp.

Referees

Please submit the names and institutional e-mail addresses of several potential referees. For more
details, visit our Support site. Note that the editor retains the sole right to decide whether or not the
suggested reviewers are used.

PREPARATION

This journal operates a single blind review process. All contributions are typically sent to a minimum of
two independent expert reviewers to assess the scientific quality of the paper. The Editor is responsible
for the final decision regarding acceptance or rejection of articles. The Editor's decision is final. More
information on types of peer review.

Use of word processing software

It is important that the file be saved in the native format of the word processor used. The text
should be in single-column format. Keep the layout of the text as simple as possible. Most formatting
codes will be removed and replaced on processing the article. In particular, do not use the word
processor's options to justify text or to hyphenate words. However, do use bold face, italics, subscripts,
superscripts etc. When preparing tables, if you are using a table grid, use only one grid for each
individual table and not a grid for each row. If no grid is used, use tabs, not spaces, to align columns.
The electronic text should be prepared in a way very similar to that of conventional manuscripts (see
also the Guide to Publishing with Elsevier). Note that source files of figures, tables and text graphics
will be required whether or not you embed your figures in the text. See also the section on Electronic
artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check’
functions of your word processor.

Abstract

For Full Length Articles (Research Papers) a structured abstract, by means of appropriate headings
(e.g. Objectives, Methods, Results, Conclusion), should provide the context or background for the
research and should state its purpose, basic procedures (selection of study subjects or laboratory
animals, observational and analytical methods), main findings (giving specific effect sizes and their
statistical significance, if possible), and principal conclusions. It should emphasize new and important
aspects of the study or observations. Abstracts for Case Reports should not exceed 100 words and
should not have a structured format. Abstracts for Review Papers may be structured or non-structured
depending on author preference.

AUTHOR INFORMATION PACK 29 May 2019 www.elsevier.com/locate/ijporl 9



Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be numbered
1.1 (then 1.1.1, 1.1.2, ...), 1.2, etc. (the abstract is not included in section numbering). Use this
numbering also for internal cross-referencing: do not just refer to 'the text'. Any subsection may be
given a brief heading. Each heading should appear on its own separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed literature
survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods
that are already published should be summarized, and indicated by a reference. If quoting directly
from a previously published method, use quotation marks and also cite the source. Any modifications
to existing methods should also be described.

Results
Results should be clear and concise.

Discussion
This should explore the significance of the results of the work, not repeat them. A combined Results
and Discussion section is often appropriate. Avoid extensive citations and discussion of published
literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which may stand
alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in
appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix,
Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig. A.1, etc.

+ Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

*» Author names and affiliations. Please clearly indicate the given name(s) and family name(s)
of each author and check that all names are accurately spelled. You can add your name between
parentheses in your own script behind the English transliteration. Present the authors' affiliation
addresses (where the actual work was done) below the names. Indicate all affiliations with a lower-
case superscript letter immediately after the author’'s name and in front of the appropriate address.
Provide the full postal address of each affiliation, including the country name and, if available, the
e-mail address of each author.

» Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing
and publication, also post-publication. This responsibility includes answering any future queries about
Methodology and Materials. Ensure that the e-mail address is given and that contact details
are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article was
done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as
a footnote to that author's name. The address at which the author actually did the work must be
retained as the main, affiliation address. Superscript Arabic numerals are used for such footnotes.

Immediately after the abstract, provide a maximum of & keywords, using American spelling and
avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of'). Be sparing
with abbreviations: only abbreviations firmly established in the field may be eligible. These keywords
will be used for indexing purposes.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references and do
not, therefore, include them on the title page, as a footnote to the title or otherwise. List here those
individuals who provided help during the research (e.g., providing language help, writing assistance
or proof reading the article, etc.).
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Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl;
the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa].

It is not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units (SI). If
other units are mentioned, please give their equivalent in SI.

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word
processors can build footnotes into the text, and this feature may be used. Otherwise, please indicate
the position of footnotes in the text and list the footnotes themselves separately at the end of the
article. Do not include footnotes in the Reference list.

Efectronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

s Embed the used fonts if the application provides that option.

* Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman, Symbeaol, or
use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

+ Size the illustrations close to the desired dimensions of the published version.

* Submit each illustration as a separate file.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given here.
Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel) then
please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork is
finalized, please 'Save as' or convert the images to one of the following formats (note the resolution
requirements for line drawings, halftones, and line/halftone combinations given below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.

TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of 1000 dpi.
TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a minimum of
500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); these typically have a
low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

* Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or
MS Office files) and with the correct resolution. If, together with your accepted article, you submit
usable color figures then Elsevier will ensure, at no additional charge, that these figures will appear
in color online (e.g., ScienceDirect and other sites) regardless of whether or not these illustrations
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are reproduced in color in the printed version. For color reproduction in print, you will receive
information regarding the costs from Elsevier after receipt of your accepted article. Please
indicate your preference for color: in print or online only. Further information on the preparation of
electronic artwork.

Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript but
concerned about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image "polishing’ is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure. A
caption should comprise a brief title (not on the figure itself) and a description of the illustration. Keep
text in the illustrations themselves to a minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables can be placed either next to the
relevant text in the article, or on separate page(s) at the end. Number tables consecutively in
accordance with their appearance in the text and place any table notes below the table body. Be
sparing in the use of tables and ensure that the data presented in them do not duplicate results
described elsewhere in the article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not recommended in the reference list, but may be mentioned in the text. If these
references are included in the reference list they should follow the standard reference style of the
journal and should include a substitution of the publication date with either 'Unpublished results’ or
'Personal communication'. Citation of a reference as 'in press' implies that the item has been accepted
for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by online links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect surnames, journal/book titles, publication year and pagination may prevent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://doi.org/10.1029/2001JB000884.
Please note the format of such citations should be in the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last accessed. Any
further information, if known (DOI, author names, dates, reference to a source publication, etc.),
should also be given. Web references can be listed separately (e.qg., after the reference list) under a
different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue’ are added to any references in the list (and any citations in
the text) to other articles in the same Special Issue.
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Reference management software

Most Elsevier journals have their reference template available in many of the most popular reference
management software products. These include all products that support Citation Style Language
styles, such as Mendeley. Using citation plug-ins from these products, authors only need to select
the appropriate journal template when preparing their article, after which citations and bibliographies
will be automatically formatted in the journal's style. If no template is yet available for this journal,
please follow the format of the sample references and citations as shown in this Guide. If you use
reference management software, please ensure that you remove all field codes before submitting
the electronic manuscript. More information on how to remove field codes from different reference
management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following
link:
http://open.mendeley.com/use-citation-style/international-journal-of-pediatric-otorhinolaryngology
When preparing your manuscript, you will then be able to select this style using the Mendeley plug-
ins for Microsoft Word or LibreOffice.

Reference style

Text: Indicate references by number(s) in square brackets in line with the text. The actual authors
can be referred to, but the reference number(s) must always be given.

Example: "..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...."

List: Number the references (numbers in square brackets) in the list in the order in which they appear
in the text.

Examples:

Reference to a journal publication:

[1] 3. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci. Commun.
163 (2010) 51-59. https://doi.org/10.1016/.5c.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer, 1., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a scientific article. Heliyon.
19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z.
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 2009, pp. 281-304.
Reference to a website:

[5] Cancer Research UK, Cancer statistics reports for the UK. http://www.cancerresearchuk.org/
aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13 March 2003).

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak wilt
disease and surrounding forest compositions, Mendeley Data, v1, 2015. https://doi.org/10.17632/
xwj98nb39r.1.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and noting in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. . In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including ScienceDirect. Please supply
'stills” with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Mote: since video and animation
cannot be embedded in the print version of the journal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.
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Authors should use gene notation and symbols approved by the HUGO Gene Nomenclature Committee
(HGNC). Human gene symbols and loci should be italicized and protein products should not. Both
should be written in capital letters. Avoid listing multiple gene names. If the authors would like to
use the most historically used gene name, please denote this in the introduction at first mention of
the gene (e.g: 'GSDME (also known as DFNAS)) and constantly use one name throughout the text. If
the manuscript includes the names of microRNAs, the authors should use the Sanger nomenclature
(e.g: miR-96). Similar to gene names, authors can include and use the historically used name as
long as it is denoted.

The most up-to-date guidelines are summarized on the Mutation Nomenclature Homepage
(http://www.hgvs.org/varnomen/). At first mention of a variant we ask authors to provide both the
cDNA and protein change separated by a semicolon (e.g:c.122A>G; p.His41Arg). Afterwards, authors
should only reference the protein change when discussing the variant. In some cases, such as splice-
altering variants using the cDNA name is acceptable throughout the text (e.g: ¢.919-2A>G).

Authors must include the RefSeq and version number (e.g: NM_004004.5) in both the materials and
methods table legend where the gene is mentioned. Authors are asked to report the genomic position
of all variants reported in tables. If there is not a corresponding table with variant information, the
authors are asked to provide a supplemental table which includes the genomic positions of the variants
in the text.

Authors should include the MIM ID's of both genes and phenotypes at the first mention of the gene
name and phenotype (e.g: 'WFS1 (MIM: 606201)' or "Wolfram syndrome 1 (MIM: 222300)")

Pedigrees should be drawn according to the recommendations of the National Society of Genetic
Counselors (PMID: 18792771 ).

Include interactive data visualizations in your publication and let your readers interact and engage
more closely with your research. Follow the instructions here to find out about available data
visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received (Excel
or PowerPoint files will appear as such online). Please submit your material together with the article
and supply a concise, descriptive caption for each supplementary file. If you wish to make changes to
supplementary material during any stage of the process, please make sure to provide an updated file.
Do not annotate any corrections on a previous version. Please switch off the "Track Changes' option
in Microsoft Office files as these will appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of observations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,
algorithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availability of your data when submitting your manuscript. If you are sharing data in one of
these ways, you are encouraged to cite the data in your manuscript and reference list. Please refer to
the "References" section for more information about data citation. For more information on depositing,
sharing and using research data and other relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research described.
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There are different ways to link your datasets to your article. When available, you can directly link
your dataset to your article by providing the relevant information in the submission system. For more
information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your published
article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repository. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
or unsuitable to post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published article on ScienceDirect. For more information, visit the Data Statement page.

AFTER ACCEPTANCE

Corresponding authors will receive an e-mail with a link to our online proofing system, allowing
annotation and correction of proofs online. The environment is similar to MS Word: in addition to
editing text, you can also comment on figures/tables and answer questions from the Copy Editor.
Web-based proofing provides a faster and less error-prone process by allowing you to directly type
your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
version and PDF.

We will do everything possible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as inclusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the article on ScienceDirect. The Share Link can be used for
sharing the article via any communication channel, including email and social media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsevier's Webshop. Corresponding authors who have published their article gold open access do
not receive a Share Link as their final published version of the article is available open access on
ScienceDirect and can be shared through the article DOI link.

Observational studies are required to use STROBE (Strengthening the Reporting of Observational
Studies in Epidemiology) guidelines. The STROBE statement may be found here: http://www.strobe-
statement.org/index.php?id+strobe-home. The appropriate checklist must be included in the
manuscript submission (e.g. cohort, case-control, or cross-sectional studies).

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from
Frequently Asked Questions to ways to get in touch.
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You can also check the status of your submitted article or find out when your accepted article will
be published.

© Copyright 2018 Elsevier | https://www.elsevier.com
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